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IHHOACHUTEJIBHASA 3AIINCKA

[IporpamMMa mo XMMUU Ha YpOBHE cpenHero oOmiero oOpasoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3yibTaTaM OCBOCHMS (enepalibHOil 00pa3oBaTeIbHOU
nporpaMmbl  cpeaHero obmero ooOpazoBanusi (DOII COO), mnpenacraBiIeHHBIX B
®enepalibHOM rocyapcTBeHHOM oOpa3oBarenbHOoM cranaapte COO, ¢ yuérom Konuenuuu
[pPENojaBaHusl ydyeOHOro mpeaMera «XuMUsS» B 00pa30BaTENIbHBIX OpraHMU3AIMIX
Poccuiickoit @enepanuy, peanu3yrlolIIMX OCHOBHbIE 00pa30BaTENIbHBIE IPOTPAMMBI, U
OCHOBHBIX MOJ0OXKeHui «CTparerun pa3Butus BocnuTaHus B Poccuiickont denepanuu Ha
nepuoA 1o 2025 roga» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJIOB K pa3pabOTKe MPOTpaMMbl MO XHMHH, K ONPEACIICHUIO O0IIei
CTpaTeruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIMXCS CPEACTBAMU Y4YE€OHOIrO
npenMera «Xumus» aas 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLIENITYaJbHBIE
nosnoxeHuss ®I'OC COO o B3auM0OOYCIOBICHHOCTH I1IEJICH, COAEpKaHUs, Pe3yJIbTaTOB
oOyueHusi U TpeOOBAHUN K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB.

XuMHuueckoe oOpa3oBaHHE, TOJYy4YaeMO€ BBITYCKHUKaMHU 001e00pa3oBaTebHON
OpraHu3alliM, SBISIETCS HEOThEMJIEMOM YacTbl0 HX 00pa30BaHHOCTU. OHO CILyKHUT
3aBepUIAlONIMM OSTaloOM pealu3alMi Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LEHHOCTEH, MPUCYILUX IIEJIOCTHOM CHUCTEME XMMHUYECKOro O0pa3oBaHUA. DTU
[IEHHOCTH KacaroTCsl TO3HAHWS 3aKOHOB MPHUPOABI, (HOPMHPOBAHUS MHUPOBO33PEHUS H
oO1Iel KyJbTypbl YEJIOBEKA, a TAKKE SKOJIOTMYECKH 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHe 00y4arOIIUXCs HA
YPOBHE CpEIHEro o0IIero oOpa3oBaHUsl CpPEACTBAMU YYEOHOro mpeaMera «XUMUs»,
COJiep’KaHuEe M TMOCTPOEHHE KOTOPOro OINpeAesieHbl B MPOrpaMMe MO XUMHUU C Y4ETOM
cenu(prKA HAyKd XUMHH, €€ 3HAUYCHUs B TIO3HAHWM MPUPOIBI U B MaTepUATBHON KU3ZHU
oOmecTBa, a Takke C Y4€TOM OOIMX Neledl M NPUHUUIIOB, XapaKTePU3YIOIIUX
COBPEMCHHOE COCTOSTHHE CHCTEMBI CpeaHero oOmero ooOpa3oBaHuss B Poccuiickoit
denepanum.

XUMHSI KaK DJJIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK WIpaeT ocoOyl poyib B
COBPEMEHHOW UMBWIM3AIMK, B CO3JaHUM HOBOM 0a3bl MaTepuanbHOM KynbTypbl. OHa
BHOCUT CBOM BKJIaJl B (POPMUPOBAHUE PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, B CO3JaHue
LEJIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IUHCTBE MPHUPOIBI U YEIOBEKa,
KOTOpoe (OopMHUpPYETCSI B XUMHUM Ha OCHOBE IIOHMMAaHMs BEIIECTBEHHOTO COCTaBa
OKPYXAIOILIEr0 MUPa, OCO3HAHUS B3aMMOCBSI3H MEKYy CTPOCHUEM BELIECTB, UX CBOMCTBAMU
¥ BO3MOKHBIMH O0JIACTSIMU TIPUMEHEHHUSI.

TecHo B3auMOAEWCTBYST C JPYrUMH €CTECTBEHHBIMH HayKaMH, XHMHUS CTajia
HEOTHEMJIEMOM YacTbI0 MUPOBOH KYJIbTYpPbI, HEOOXOAMMBIM YCIOBUEM YCIICITHOTO TPYia U
KU3HU KaXAoro uieHa odOmectBa. CoBpeMeHHasi XMMHUsI KaK HayKa CO3UAaTeNbHas, Kak
HayKa BBICOKMX TEXHOJIOTUH HalpaBiieHa Ha pelIeHHe INI00aJbHbIX MPOOIEM yCTOHYMBOIO
pa3BUTUSl YEJIOBEYECTBA — CHIPbEBOM, HHEPreTHMUECKOH, IHUIIEBOM, HKOJIOIMYECKOM
0€30MacHOCTH U OXPAHBI 30POBbSL.



B cooTrBercTBUM ¢ OOLIMMU LENSMUA U MPUHIIMIIAMHU CPEIHEr0 OOIIEro oOpa3zoBaHus
cogepkanre tmpeamera «Xumus» (10-11 kmaccel, 0a30BBI  ypOBEHb H3YUYCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY O0OydYaromuxcs,
HEOOXOMUMYI0 UM 1S BBIPAOOTKH MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIIEIIHOTO
BKJIIOUEHUSI B JKM3HBb COIIMyMa, NPOAODKEHUS OOpa30BaHUSA B Pa3IMUYHBIX OOJACTIX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.

CocTapisOmMUMH TIpeAMeTa « XUMUSD SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumusi» U «OO0IIas U HeopraHudeckass XMMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHMI 10 HEOPraHWYECKOH XUMUU
(c BKJIIOUEHHMEM 3HAHUM M3 OOIIEeH XWMHUHU) U OpraHuyeckorl xumuu. DopMupoBaHUE
JAHHOM CHUCTEMBbl 3HAaHUM TMpPU U3YYEHHUU TMpeAMeTa OOECHeurnBaeT BO3MOXKHOCTb
pPacCcMOTPEHHsI BCEr0 MHOT0OOpa3usi BEIIECTB HAa OCHOBE OOIIMX MOHITHH, 3aKOHOB H
TEOPUN XUMUMU.

Crpyktypa coxepxkanus KypcoB — «Opranuyeckas xumus» u  «OOmas wu
HEOpraHu4yeckas XUMUs» C(OpMUPOBaHA B MPOrpaMMe MO XUMHUHU Ha OCHOBE CHCTEMHOIO
MOJIX0Ja K M3YyYEHUIO0 y4eOHOro mMaTepuaia U 00yciIOBJI€HA UCTOPUUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHMM Ha ONPENEIEHHBIX TEOPETHYECKUX YpoBHAX. Tak, B Kypce
OPraHWYECKOM XUMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPHUH
CTPOEHHS OpPraHUYECKUX COEAMHEHWH, a TakkKe Ha YPOBHE CTEPEOXHUMHUYECKHX U
AJIEKTPOHHBIX NPEJCTaBICHUNA O CTpoeHuMHU BemiecTB. CBeaeHHs 00 M3y4yaeMbIX B Kypce
BELIECTBaX JAlOTCS B Pa3BUTHH — OT YTIIEBOAOPOIOB IO CJIOKHBIX OMOJIOIrMUECKH aKTUBHBIX
coelMHEeHH. B Kypce opraHuyeckoll XMMHUH MOJYyYaroT pa3BUTHE CPOPMUPOBAHHBIE Ha
YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus NMEPBOHAYAIIbHBIE MPEICTABICHUS O XUMUYECKON
CBA3M, KJIacCCU(UKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTU CBOMCTB BEILECTB OT HUX
CTPOEHUs, 0 XUMHUYECKON PEAKLINH.

[Ton HOBBIM yIJIOM 3peHUs B mpeaMeTe «XUMHs» 6a30BOr0 YPOBHSI pacCMaTpUBAETCs
M3YYEHHBI HAa YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUsI TEOPETHUECKU MaTepuan M
(aKTONOrMYecKue CBEICHUS O BEUIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O01miast 1 HeopraHM4ecKast XMMHsD) 00y4aroIIMMCsl IPEIOCTABIISETCS BO3MOXKHOCTD
OCO3HATh 3HAYEHHUE MEPUOJINYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOHOJIOTHUYECKUX
MO3UIMHI, TIy0XXe MOHATh HCTOPUYECKOE M3MEHEHHE (YHKIHMM 3TOr0 3aKOoHa — OT
0000111a011el 10 00BACHAIONIEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHUN O BaXKHEUIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOWCTBAX
U NPUMEHEHUH, a TAKXKE O XUMHYECKUX PEAKIUAX, WX CYIIHOCTH M 3aKOHOMEPHOCTAX
MpoTeKaHusi JomnoyiHsieTca B Kypcax 10 m 11 KiaccoB »nemMeHTamMu coaep:KaHus,
UMEIOIIUMH KYJIbTYPOJIOTUYECKUN M MPUKIAAHOW XapakTep. DTU 3HAHUSA CHOCOOCTBYIOT
NOHUMAHHMIO B3aUMOCBSI3M XUMHHM C JAPYTMMH HayKamMH, pAacKpbIBalOT €€ pOJib B
MO3HABATENILHON U TMPAKTUYECKON NEATEIbHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO
YBaXEHUSI K IMPOLIECCY TBOPYECTBA B 00JIACTHU TEOPUU W NPAKTUUYECKUX IPUIOKEHUN
XUMHH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAUYMMBIX
npobiemax, CBSI3aHHBIX ¢ XUMHUEH, KpUTHUECKH OCMBICIMBATh MHGOPMAIIUIO U TPUMEHSTh
€€ [ TIONOJHEHUsA 3HAHUM, PEHICHUS WHTEIUICKTyalbHBIX M OKCIEPUMEHTAIbHBIX



UCCIIeIOBATENbCKUX 3a/1a4. B 1enom coaepkanue ydyeOHoro npeamera « XUMUs» TaHHOTO
YpOBHS  H3y4Y€HUS  OPHEHTHPOBAHO Ha  (QopMUpOBaHME Yy  OOYyYarolUXCs
MHUPOBO33PEHYECKON OCHOBBI [JIsi TMOHUMaHUS (PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepUalbHOE E€IUHCTBO HEOPraHUYECKOTO M OpPraHMYECKOro MHUpa, OOYCIOBIEHHOCTH
CBONMCTB BELIECTB UX COCTABOM M CTPOCHHUEM, ITO3HABAEMOCTH IPUPOJHBIX SBJICHUMN IYTEM
AKCIIEPUMEHTA U PEIICHUs MPOTUBOPEUUH MEXKIy HOBBIMH (haKTaMUu U TEOPETHUECKUMU
NPEANnOChIKAMHU, OCO3HAHUE POJIM XMMHUH B PEIICHUU IKOJIOTMYECKUX MPOOJIEeM, a TakkKe
po0JeM cOEpEeRKEHNs SFHEPTrETUUECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX TEXHOJIOTHUI U
MaTEepUAJIOB.

B mnane pemieHus 3amad BOCIUTAHUS, Pa3BUTHS M COLMAIM3AIMHN O0YyYaIOUIUXCA
IIPUHATBIE TIPOTPAMMOM 110 XMMHUHU NOAXOAbI K OIPENCICHUIO COIEPkKAHUS U MOCTPOCHUSA
npeaMera MpeaycMaTpUBalOT (OPMUPOBAHUME YHUBEPCAJIBHBIX YUYEOHBIX JEHCTBUIA,
MMEIOIINX 0a30BO€ 3HAYEHHUE IS PA3IUYHBIX BUJOB ACATEIBHOCTU: PELIEHUS MPOOJIEM,
MOMCKa, aHaiu3a U 00paboTku HHGPOPMAIMU, HEOOXOIUMBIX MJi MPUOOPETEHUSI OMbITA
IIPAKTUYECKOM M MCCIEAOBATEIbCKOW JCATEIBHOCTH, 3aHMMAIOLIEH BaXXHOE MECTO B
IIO3HAaHUU XUMUMU.

B npaktuke npenojgaBaHusi XMMMM Kak Ha YPOBHE OCHOBHOI'O 0011ero oOpa3zoBaHMUs,
TaKk M Ha ypOBHE cpeAaHero oOmero oOpa3oBaHMs, MPU OMNPEIEIECHUU COJEpKATeIbHON
XapaKTEPUCTUKHU LEJICH U3yYEHUS MPEAMETa HANPABICHUEM MEPBOCTENEHHON 3HAYMMOCTH
TPaJMLMOHHO TpU3HAETCA (OpMHpPOBAHHE OCHOB XUMHYECKOW HAyKM Kak o0O0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTUYECKONU ACATEIBHOCTH YEJIOBEKAa U KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C METOOWYECKOW TOYKHM 3pPEHHS TAaKOM MOAXOI K
ONPENEIICHUIO LIEJIEH U3YYEHHUS IIPEAMETA SBJIAETCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOM TOYKE 3PEHUS ITIaBHBIMM LEISIMHA U3YUEHUS MPEAMETA «XUMHUSI» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBisttoTCS:

e (GopMUPOBAHHE CHUCTEMbl XMMHUYECKUX 3HAHMN KaK BaKHEHIIEH COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpaA, B OCHOBE KOTOPOW JIEKAT KIIKOUYEBbIC
NOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUM XHMHH, OCBOCHHUE SI3bIKa HAYKH,
YCBOCHUE M MOHUMAaHUE CYIIHOCTU JOCTYIHBIX O0OOLIEHUH MHUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHHS;

e (opMupoBaHuE U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJaX MTO3HAHUS BEIIECTB
U XUMHUYECKMX  peaklMi, HEOOXOAUMBIX i1  NpUOOpPETeHHs]  yMEHUU
OPUEHTUPOBATHCA B MHPE BEIIECTB M XUMHUUYECKUX SIBJICHUN, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCETHEBHOU KU3HU;

e pa3BUTHE YMEHHMH M CMOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM W
OOBSICHEHHEM XHMHUYECKOTO 3KCHEPHUMEHTa, COOIOJCHHEM MpaBMil OE30MacHOTO
oOpallleHHUsI C BEUIECTBAMM.

Hapsany ¢ atum, conepkarenpHas XapaKTEPUCTUKA LIEJIEN U 3a/1a4 U3yUYECHUS ITpeaMeETa
B IpOrpaMMe€ II0 XMMHHM YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH
OpPUOPUTETAMU B CHUCTEME CpeaHero oodmiero ooOpazoBanus. CerofgHsi B MpenojaBaHUU
XUMUM B OOJIbIIEH CTENEHW OTHAETCA MPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE
COZIEP/KaHUS o0yueHwus, OPHUEHTUPOBAHHOMN Ha IIOATOTOBKY BBIITyCKHUKA



0011e00pa3oBaTeNIbHOM ~ OpraHu3alliy,  BIAJEIONIEr0 He  HA0OpOM  3HAHUW, a
(YHKIMOHATIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMU aKTUBHOTO MOJIYYEHUS
3HAHWH U PUMEHEHHUS UX B PEAIbHOM KU3HU ISl peLICHUS TPAKTUYECKUX 3a]1ay.

B cBs3m ¢ 9TMM TIpu W3yYeHHWHM mNpeaMera «XUMHUS» JTOMUHHUPYIONIEEe 3HAUYCHUE
MPUOOPETAIOT TAKKUE 1IETTU U 33791, KaK:

aganTanus oOydaromMxcsi K YCJIOBHSAM JMHAMUYHO pa3BUBAIOIIETOCS MHUPA,
(GbopMHpOBaHUE HHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITCIIBHOMY MPHHSITHIO TPAMOTHBIX PEIICHWA B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dopMupoBaHrue y OOydYarOIIMXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIICTEHIIHI),
MMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE IS PA3IMYHBIX BHUJOB JICSITEIBHOCTU: PEIICHUS
mpo0JjieM, Moucka, aHajiuza U 00paboTku UHPOPMAIIMK, HEOOXOAUMBIX JJI MPUOOpPETEHUS
OTIBITa JACATEIHHOCTH, KOTOPAsl 3aHUMAET BaAKHOE MECTO B MO3HAHUHU XUMHH, a TAKXKE IS
OIICHKHA C TIO3MIIMH 3KOJIOTHYECKOW OE30MacHOCTH XapakTepa BIHMSHUS BEIIECTB U
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKA U IMPUPOIHYIO CPEY;

pa3BUTHE TMO3HABATENbHBIX HWHTEPECOB, HMHTEIUICKTYalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEM 00YyYaIoIIUXCsl: CIOCOOHOCTH CAMOCTOSITEILHO MPUOOpPETaTh HOBBIE 3HAHUS
10 XMMHUHU B COOTBETCTBUU C JKM3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIH30BATh COBPEMCHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH TSl TIOWCKAa W aHajdu3a Y4eOHOW W HaydHO-TIOMYJISIPHOU
uH(}OpMAIUU XUMHYECKOTO COJIEPIKaHMUS;

dbopMHupoBaHWEe W pa3BUTHE Y OOYYAIOMIMXCS aCCOIMATUBHOTO M JIOTMYECKOTO
MBIIICHNSI, HAOMIOAATeIBHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO
HEOOXOAWMBI, B YACTHOCTH, TPH IUTAHUPOBAHWUM M TPOBEICHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCITUTAHUE y OOydYaromMXcs YOexKAEHHOCTH B TYMaHHCTUUYECKOW HANpPaBICHHOCTH
XUMUHU, €€ BaXHOM POIU B pEHICHUH TIIOOATBHBIX MPOOJIEM  PAIMOHAIBEHOTO
MIPUPOIOTIOIB30BAHMSI, TIOTIOJHEHUS SHEPTECTUUCCKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHUS K TPHUPOJEC W CBOECMY
3I0POBBIO, & TaKKe MPUOOPETEHHUS OMBbITA WMCIOJB30BAHUS MOJTYYCHHBIX 3HAHUW JIJIS
MIPUHSTUS TPAMOTHBIX PEIICHUI B CUTYAIUAX, CBA3aHHBIX C XUMUUECKUMHU SIBJICHUSIMU.

B ydeOHOM TmutaHe cpemHero oOImero oOpa3oBaHHs MpEAMET «XUMHs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEIMETHOM 001acTn « ECTeCTBEeHHO-HAyYHBIE TIPEIMETHI.

OO0miee 4YKMCIO 4YacoB, OTBEACHHBIX ISl HM3Y4YEHUsS XUMHUM, Ha 0a30BOM YpOBHE
cpeaHero odmero oopazoBanms, coctaBiasier 68 dacos: B 10 kmacce — 34 gaca (1 gac B
Henenwo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COILEPKXAHUE OBYYEHUAA
10 KJTACC
OPT'TAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT OpraHuYecKod XUMHUU: €€ BO3HUKHOBEHHUE, Pa3BUTUE U 3HAUCHUE B
MOJIyYeHUM HOBBIX BEIIECTB W MaTepHaOB. TeopHsl CTPOEHHS OpPraHUYEeCKUX
coequHeHnit A. M. BytiepoBa, e€ ocHoBHble mMoJjoxkeHUs. CTpyKTypHbIE (OPMYJIbI
OpraHM4ecKUX BewlecTB. ['oMonorus, nuzoMepus. XuMHAYECKasl CBSA3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenre o KiIacCH(pUKALMK OpraHudeckux BemiecTB. HomeHknaTtypa
OpraHMYECKUX COEOUHEHHM (cucreMaTHyecKas) M TpPUBUAJIbHBIE  Ha3BaHUS
BaKHEHIIMX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOABbl M3YyYEHHs BEUIECTB W HX IPEBpaLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH OPraHMYECKHX BEIIECTB U MaTepuajaMy Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAONIOJCHHE W OIKCaHUE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuM (IJ1aBlieHHue, OOYTIMBAHUE U TOPEHNE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psa. MeTraH W 3TaH —
MPOCTEUILINE MTPEACTABUTENN aJTKAHOB: (PU3NYECKHE U XUMUYECKHE CBOMCTBRA (peakuuu
3aMEILEHUs U TOPEHUs ), HaXOXKACHHUE B IPUPOJIE, TIOTYyUEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUH pPsA. ODTWIEH W IPOIHIIEH —
MPOCTEUILINE PEACTABUTENN AJTKEHOB: (PU3NYECKHE U XUMUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUA, THApPATAlMM, OKUCIEHUS U TOJHUMEpPHU3AIIN),
MOJIyYEHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u wmetwnOytaguen-1,3: cTpoeHue, BakHEHIIME
XUMHUYECKUE CBOMCTBA (peakuus nojauMmepusanuu). lloyueHue CHHTETHYECKOIro
Kay4dyKa 1 pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUNA psijl. ALIETUIICH —
MPOCTEHIINN NPEACTaBUTENb aJIKHHOB: COCTaB, CTpOEHHUE, (PU3NUYECKUE U XUMUYECKUE
CBOMCTBa (peakuMy THAPUPOBAHMUS, TaJION€HUPOBAHMS, THAPATALUHA, TOPEHMS),
[I0JIyYE€HHE U IPUMEHEHHUE.

Apenbl. beH3on: cocrtaB, CTpoeHHE, (PU3MUECKHME M XUMHUYECKHE CBOWCTBA
(peakuuy TrajJoOreHUpOBaHUS M HUTPOBAHHUA), MOIYYEHHE W NpuUMeHeHue. Toayon:
cocmas, cmpoenue, usuieckue u Xumuieckue ceoucmea (peakyuu 2ai02eHUupO8aHsl
U HUMpoBanus), noryyenue u npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHUEeCKas CBS3b
MEXAY yIIeBOAOPOJaMH, TPUHAMICKANUMU K Pa3IUYHBIM KJIACCAM.



[IpupoaHple MCTOYHUKM YIIeBOAOPOIAOB. [IpupomHbli Ta3 W NONYyTHBIE
HepTsanpie Ta3pl. Hedth m e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
MEPErOHKa, KPEKUHI (TEPMUYECKUW, KaTaIUTHYECKuil), nupoiau3. IIpoaykTsl
nepepaboTku He(PTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbI
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCHeprUMEHTAIbHBIE METOAbl HM3YyYEHHsS BEUIECTB W HX [PEBpalICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu TUIACTMAcC, KAy4yKOB U pe3HHbI, Kojulekinu «HepTs» u
«YTonb», MOACIMPOBAHUE MOJEKYJ YIVIEBOJOPOAOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE NPAKTUUECKON PabOThI: OJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnble 3a1aum.

Brluucienus no ypaBHEHHIO XUMHUYECKOW peakliu (Macchl, 00bEMa, KOJTUYECTBA
MCXOJIHOTO BEIIeCTBA WM MPOAYKTa pPEaKUUH IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM NPOAYKTOB PEAKIIUH).

Kuciaopoacoaepxxamme opranudeckue CoOeJHHECHUS

[IpenenbHbIE OAHOATOMHBIE CIUPTHL. METaHOI U ATAHOJI: CTPOEHUE, (PU3NIECKUE
Y XMMUYECKHE CBOMCTBA (peaklMH C aKTUBHBIMH METaJUIAMH, IajJOr€HOBOAOPOIAMH,
ropeHue), mpuMeHeHrne. Bogopoanbie CBA3M MEXIy MOJIEKyJaMu cnupToB. JleiicTBue
METaHOJIa ¥ HTAHOJIAa HAa OPraHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTUICHTJIMKOJIb U TIUIEPUH: CTPOCHUE, PU3UUECKHE U
XMMUYECKUE CBOMCTBA (B3aMMOJEHCTBHUE CO LIEIOYHBIMU METAJJIaMH, KaueCTBEHHAas
peakius Ha MHOTOaTOMHBIE CIIUPTHI). JleficTBUE HA opraHu3M YenoBeka. [IpumeHnenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

@deHoN:  CTpOCHHE MOJEKYNbl, (U3MYECKHEe U XHMHYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anbaerunibl U kemonsi. DopManbieru, aleTalbICTUa: CTpOeHue, (PU3NIYEeCKue u
XUMHUYECKUE CBOMCTBA (peakuWd OKHUCIEHUS] U BOCCTAHOBJICHMS, Kau€CTBEHHbIE
peakium), NoJIydeHuEe U IPUMEHEHUE.

OnHOOCHOBHBIE TIpEACIIbHBIE KapOOHOBBIE KHCIOTH. MypaBbUHasi U yKCyCHas
KHUCIIOTBI: CTpOEHHE, (PU3UYECKME UM XMMHUYECKHE CBOWMCTBa (CBOMCTBa, OOIIME IS
KJlacca KUCIOT, peakius dTepudukannn), nojdydyeHue u npumenenue. CreapuHoBas u
OJICMHOBAas KUCJIOTHI KaK MPEJCTABUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mbljia Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ACHCTBHE.

Crnoxxnable 2QUpPHl KaK MPOU3BOAHBIC KAPOOHOBBIX KHUCIOT. [MAPONIH3 CIIOXKHBIX
a¢upos. XKupsl. ['maponus xkupos. [Ipumenenue xupoB. buonoruueckas poJib )KUPOB.

VYrneBoapl: cocTaB, Kiaccu(UKaIMs yrieBoJI0B (MOHO-, - U TOJUCAXapUJIbI).
['moko3a — mpocTeHMii MOHOCAaxXapul: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIHI,
¢u3nyecKue M XHMHUYECKHE CBOWCTBa (B3ammojeicTBue ¢ ruapokcuaom memu(ll),
OKHCJICHUE aMMHAaYHBIM PacTBOpoM okcuaa cepedpa(l), BoccraHoBneHue, OpoKeHHE



TJII0OKO3BI), HAXO0XACHUE B IPUPOJIe, TPUMEHEHHE, Onosoruyeckas poiib. GOoToCHHTES.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u uemmono3a kak mnpupoiHbie moiaumepbl. CTpoeHue Kpaxmaia u
Heuosio3bl.  Pu3nueckue W XUMUYECKHE CBOMCTBAa Kpaxmana (TUIPOJuU3,
Ka4eCTBEHHAsI PEAKIIHSI C HOJOM).

OKCIepUMEHTAIbHBIE METOJAbl HW3YYEHHs BEIIECTB U UX MPEBpallleHUi:
npoBeJcHNe, HAOMIOJeHHEe M ONHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAauye€CTBEHHBbIE pPEAKIUU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE ATaHOJIa
okcunoM wMeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIMIEPUHA C
ruapokcuiom menu(ll)), ampaerunoB (OKHCIEHHE aMMUAYHBIM PACcCTBOPOM OKCHJIA
cepeopa(l) u rumpoxcunom wmemu(ll), B3aumopeiicTBME Kpaxmana ¢ HOJOM),
MIPOBEJICHUE MMPAKTUIECKON PabOThI: CBOMCTBA PACTBOpPA YKCYCHOU KHCIIOTHI.

Pacuérnble 3a1aun.

Boruncnenus no ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJTM4eCTBA
MCXOIHOTO BEIIECTBA WM TMPOAYKTa PEAaKIUU MO M3BECTHBIM Macce, 00BEMY,
KOJHMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoeprKane OpraHn4eckiue COeMHECHNUA.

AMUHOKHUCIIOTHl Kak aM(OTepHble OpraHMYecKHe coequHeHUs. Puznyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe IuuuHa). buonoruueckoe
3HaYe€HUE aMHUHOKUCIOT. [lenTubl.

benku kak mpUpPOAHBIE BBICOKOMOJEKYIsApHbIE coenuHeHus. [lepBuunas,
BTOpUYHAsE U TPETUYHAs CTPyKTypa OenkoB. XHUMHUYECKHE CBOICTBa OEIKOB:
TUJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE peakluu Ha OeJKu.

OKClepUMEHTAIbHbIE METOJAbl HW3YYEHHs BELIECTB U UX MPEeBpallleHUi:
HaAOJIIO/ICHUE M OINMMCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OENKOB IMpHU
HarpeBaHWH, [IBETHHIC PEeaKIUU OCIIKOB.

BbicokomouiekyasipHbIE COeIUHEHUS

OcCHOBHbIE TIOHSTHS XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYpHOE 3BEHO, CTETCHb IMOJMMEPHU3AIlUU, CPEAHSSI MOJCKYJspHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYISPHBIX COCAUHEHUH —
MOJTUMEPU3AIIHS U TTOTMKOHACHCAIINA.

OKClepUMEHTANIbHbIE METOAbl HW3YYEeHHsS BEIIECTB W UX IpEeBpallleHui:
O3HaKOMJIEHHE C O0pa3llaMH MNPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHbIX CBA3EH NPU U3YYEHUU OpraHrudecko xumuu B 10
KJIACCE OCYIIECTBIIIETCS Y€pe3 HCIOJIIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHATUM, TaK W TOHITHH, SBISIOIIUXCS CUCTEMHBIMH JUJIsl OTHENBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmme ecTeCTBEHHO-HAyUYHbBIE TOHATHSA: SBJICHUE, HAyYHBIH (DaKT, THIOTE3a,
3aKOH, TEOpHs, aHaliu3, CHUHTE3, KJIacCH(pHUKAIUs, MEPUOJUYHOCTh, HAOIIOJACHHE,
HM3MEpPEHHE, IKCTIEPUMEHT, MOJICITUPOBAHHUE.

dwusuka: MaTepusi, SHEPTHUS, Macca, aTOM, JICKTPOH, MOJICKYJa, YJHEPTeTUUCCKUI
ypOBEHB, BEHIECTBO, TENIO, O00BEM, arperaTHOE COCTOSHHE BEIIECTBa, (U3MUECKHE
BEJIMYMHBI U SIUHUIIBI KX U3MEPCHHUSI.

buonorusa: xnetka, opramm3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OWOJOTMYECKM aKTHBHBIE BellecTBa (O€NKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOpHBIE IMOPOJBI, IMOJE3HBIE HCKOIMAaeMble, TOTIUIUBO,
PECYpCHI.

TexHOOTHSA: TUIIEBBIC MPOTYKTHI, OCHOBBI PAIIMOHATLHOTO MMUTAHUS, MOIOIITHE
CpelncTBa, JIGKAPCTBEHHBbIE W  KOCMETHMYECKHE Tperaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XYUMHUYECKUI 3JeMEHT. ATOM. SApo atoMa, M30TOMbI. DJIEKTpOHHAs 000JI0YKa.
DHepreTMYecKue ypOBHHU, MOJYPOBHU. ATOMHBIE OpOWTaNH, S-, P-, O- DIIEMEHTHI.
OcobeHHOCTH pacrpefielieHusT DJEKTPOHOB IO OpOUTAIsIM B aToMax »JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpAIIs aTOMOB.

Ilepuoanueckuii 3akoH U [lepronnyeckas cucreMa XMMHAYECKUX BJIEMEHTOB /I,
N. MenpeneeBa. CBs3b MNEpHOAMYECKOrO 3akoHa H [lepuoamveckoil CHCTEMBbI
xuMmudeckux sieMmeHToB JI. M. MenpneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XHUMHUYECKHUX JJIEMEHTOB H
00pa3zyeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEHIECTB MO TPYIIaM U MEpHoJaM. 3HaYCHUE
MIEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemiectBa. XUMHYECKass CBs3b. BHAbl XMMHYECKOW  CBA3U
(KoBaJICHTHasi HeEMOJISIpHAsT W TOJIApHAsl, HMOHHAs, MeTajuinueckas). MexaHU3Mbl
oOpa3oBaHMsl  KOBQJIEHTHONW XUMHUYECKOHW CBsi3m (OOMEHHBIH ©  JOHOPHO-
akienTopHsiii). Bomoponnas cBs3b. BaneHTHOCTb.  DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemiecTtBa MOJEKYISPHOTO M HEMOJIEKYISIPHOTO CTPOCHMS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. [HWIMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIECTB OT TUIA KPUCTAIIINYECKON PEIETKMU.

[TonsiTne o nucnepcHbIX cucremax. VCTHHHBIE W KOJUIOWIHBIE PAaCTBOPBIL.
MaccoBast 10Ji1s BELIECTBA B paCTBOPE.



Knaccudukanus Heopraunueckux coeAnHeHnii. HomeHnknatypa HeopraHmueckux
BelleCcTB. ['eHeTndeckas CBS3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANMNX K
Pa3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuus.  Kiaccudukanus — XMMHYECKHX — peakuuid B
HEOPTraHWMYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MAacCChl BEIECTB, 3aKOH
COXpPAHEHUS U MPEBPAICHUS SHEPTUU NMPU XUMUUECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaThMbie
peakuuu. XuUMHUYECKOe paBHOBecue. DakTOpbl, BIHAIOIIME HA  COCTOSHHUE
xuMudeckoro pasHoBecus. [Ipunnun Jle Ilarense.

Onektponutuueckas aucconuanus. CuibHble U ciadble anekTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M WX [PEBPAILICHUI:
nemMoHcTpauus Tabmui «[lepuonuyeckas cucrema XuMudeckux sineMeHtoB JI. W.
MenneneeBa», HM3ydye€HHE MOJENEH KPHUCTAUIMYECKUX PpEETOK, HAOMIOIEHUE U
OMHUCAaHUE JEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHUJIA
BOJIOPOJIa B MPUCYTCTBUH KAaTalM3aTopa, ONMPEAECIEHUE CPENbl pACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATLHOTO HMHIWKATOPa, PEaKIUd HOHHOTO OOMEHa), MpPOBEICHUE
PaKTUYECKON paboThl «BrusHue pa3audHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOUN
peakuum».

Pacuérnbie 3anaum.

Pacuétsl o ypaBHEHUAM XUMHUYECKUX PEAKIIUI, B TOM YUCJIE TEPMOXUMUYECKUE
pacy€Thl, pacu€Thl C UCMIOIb30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BEIIECTBAY.

Heoprannyeckasi xumust

Hewmeramnel. [lonoxxenue HemeramnoB B llepuoanueckor cucteMe XMMHYECKHUX
anemeHToB JI. M. MengeneeBa U OCOOEHHOCTH CTpoeHHs atoMoB. Dusmueckue
CBOWCTBAa HEMETAJUIOB. AJIIOTPOINHS HEMETAJUIOB (HAa MpUMEpE KHUCIOPOHa, CEpHI,
docdopa u yriaeposa).

XUMUYECKHE CBOWCTBA Ba)XHEHIIUX HEMETa/UIOB (Tajlor€HOB, CEphbl, a30Ta,
docdopa, yriaepona v KpeMHHS) U UX COCAMHEHUN (OKCHUIIOB, KHUCIOPOICOACPKAIIUX
KHUCJIOT, BOJOPOJIHBIX COCTUHCHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAILUIOB U UX COEUHECHUM.

Meramnbl. [lonoxkenue wmeramoB B Ilepuoamyeckonl cucTeEME€ XUMHUYECKHX
anemeHToB J[. U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX OOO0JIOYEK
aToMoB MeTaiioB. O6mue ¢usndeckue cBoiicTBa MeTayioB. CIlaBbl METaIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILIOB.

XUMUYECKUE CBOWMCTBA BaXKHEUIIMX METAIJIOB (HATpWUMl, Kaluid, KaJblHi,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.



OObmue crnocoObl MmomydeHus: MeTauioB. [IpuMeHeHHe MeTauioB B OBITY H
TEXHUKE.

DKCnepruMEHTAIbHBIE METObI U3YUYECHHS BEILIECTB U UX MPEBPAILCHUI: N3yUEHUE
KOJUIeKIMu  «MeTtayuibl M CIJIaBb»,  OOpas3lOB  HEMETAUIOB,  pEIICHUE
AKCIIEPUMEHTANILHBIX 3a7a4, HaOJI0JeHUE W ONMCaHUE JIEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBHE THAPOKCHAA ATIOMHHHS C PpacTBOpaMu
KHCJIOT U IIEJI0Ye, KaYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJLIOB).

Pacuérnrlie 3agaun.

Pacuérel Maccel BemiecTBa WM 00bEMa Ta30B IO H3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCE WM 00BEMY OJHOTO U3 YUACTBYIOIIUX B PEAKLUU BEUIECTB, pACUETHI
Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU OJHO U3 BEIECTB
MMEET MIPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B o0Oecried4eHMM 3KOJIOTMYECKOM, HEPreTUYECKOW M MUIIEBON
0€30MaCHOCTH, Pa3BUTUM MeIHULMHBL. [lOHATHE O HAy4YHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHUMUIIAX MPOMBIIUIEHHOTO MOJIY4YEHUS
BA)KHEUILINX BELIECTB.

YemoBeK B MHUpPE BEIIECTB M MaTEpHUAJOB: BaXXHEUIIUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHbIE MaTepHallbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuabl
IUTSL JIEKTPOHUKU, HAHOMATEPHUAJIbl, OPraHUYECKHE U MUHEPAIbHbIE YA0OPEHHUS.

XAMHSIT M 300pOBbE YEIOBEKA: MPABWIA HCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0e30MacHOr0 MCIOJIb30BaHUS NpenapaToB ObITOBONM XMMHH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMEeTHBIX CBA3€H NMPH M3yYEHHH OOUIEH M HEOpraHWYeCKON
xumMuH B 11 Kiacce ocyliecTBIsSieTCsl yepe3 UCIONIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TOHSATUW, TaK W TOHSATUM, SBISIONIMXCS CHCTEMHBIMU [JI1 OTIEIbHBIX
IPEeIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHblE€ MOHSTHS: HAay4YHbIM (aKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KilacCUpUKalMs, MNEePUOJUYHOCTb, HaOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®uznka: Marepus, 3HEprusi, Macca, aToM, 3JEKTPOH, NMPOTOH, HEWTPOH, HOH,
U30TOM, PaJUOAKTUBHOCTb, MOJIEKYJa, DHEPreTUYeCKUi YpPOBEHb, BEILECTBO, TEJNO,
00BEM, arperaTHoe COCTOSTHUE BeIleCTBa, (U3MUYECKUE BEIMYUHBI W EJIMHHULBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorusa:  kneTka, opraHu3M, OJKOcHMcTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMHHbBI, 0OMEH BEILIECTB B OPraHU3ME.



['eorpadus: MuHEpaIbl, TOPHBIC IMOPOJBI, IMOJE3HBIE HCKOMAEeMbIE, TOILIUBO,
pecypchl.

TexHOnorus: XWMHUYECKas MPOMBIIUICHHOCTh, METAJUIyprus, HNPOU3BOJICTBO
CTPOUTEIIBHBIX  MAaTEPHUAIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJACTBO, IMUIIEBAs
IIPOMBILIJIEHHOCTb, dbapmaneBTHYECKas [IPOMBILIJIEHHOCTb, IIPOM3BOICTBO
KOCMETHYECKUX MPENaparoB, MNPOU3BOACTBO KOHCTPYKIHMOHHBIX  MaTEpHAJIOB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeAMETHbIM). HayuyHo-mMeTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHsS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolIUMXCsi PYKOBOJACTBOBATbCS B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUS MpeAameTa «XHMHS» JOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAaMM U TpPaBWIAMHM  TOBEJEHUSA, CHOCOOCTBYIOLIMMHU  IpoleccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
OoOy4Yarommxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH IpPU CO3IaHHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMAaTb MOTHUBBI, HAaMEpPEHHUs, JIOTMUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XKEHHs K IPOILIECCY TBOPUYECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUHM M IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

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

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH NPaBWJI HMHIMWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3yUYCHHIO MPO(GeCcCuil pa3aIuyHoOro pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCAIIUMX BpPEI OKPYKAKOLIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH 3KOJIOTUYECKOHN HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHus] 00 OKpPYKAroIeM MHUpE KaK O €IMHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUN TI00aTBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIHM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIETO MUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTPakKaIOUUe
[IEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHENU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU MO3HABATEJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJI30BaTh COOTBETCTBYIONINE MOHITHS ISl OOBSICHEHUS OTIASIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000I1IEeHUS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BaHU,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAaKTUYECKUX 3aJlad, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcebl HTepHeTa), aHanu3upoBaTh WUH(YOPMAILMIO PA3IUYHBIX BUAOB U (HOpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynpoBaTh 3aMpOChl U MPUMEHATH PA3TUYHBIC METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM SA3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH J1efiCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPH BBIIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA MYTEM COTJIACOBAHHS TMO3UIUI B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii ajiroput™m ACHCTBUN Mpu
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHalln3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI



opupoabl, B  (HOPMHPOBAHUU MBINUICHUS W KyJIbTypbl JIMYHOCTH, €&
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHA (XMMHYECKHI 3IIEMEHT, aTroM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEpOAHBIM CcKeneT, (yHKUMOHAJbHAs TIpyMIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. bymiiepoBa, 3aKOH COXpaHEHHsI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUN BAXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUIN OPraHUYECKUX COSANHEHUM;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHMYE€CKUX BELIECTB ISl WIUIIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, IIII0K034,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS TPUMEHATHh IIOJOKEHUS TEOPHUH CTPOCHUS
oprannveckux BemecTtB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIWICH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKY IO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHCTEMOM 3HAaHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TOPUHATHS PEIICHHH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJTHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOpPMYyJIUPOBATH BBHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  SKOJOTHYCCKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, OHUMasi cMbIca mokazarens [1JIK, moscHATh Ha MpUMepax CIIOCOOBI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

Ui CHETbIX H  CHa0OBUIANMX OOYYAIONIMXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHWMHUHA B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCT, CTETNIEHb OKUCICHUS, XUMUUYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYCCKOM JCSITEIILHOCTH YEIIOBEKA,



chOpPMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHAsl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJ€HTHAsl, MOHHAs, METAJUINYECKAsl, BOJOPOHAsA) B COCIUHEHUAX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K ONpPEAETEHHOMY Kiaccy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OO CHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKue YPOBHW, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEOUHEHUU
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrolluX BEUIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCIECHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, IOJHBIE U COKPALIEHHbIE YPABHEHUS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCT, YMEHUH MPOBOJIUTH PEAKIHH, TMOATBEPKIAIOIIHIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHWUYECKHUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMEIIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOII0IaTh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh M BBINOJHATh XUMHUYECKHI
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJabTaThl XUMHUYECKOIO OJKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIU, MTHTEpHET U JpYyTUXx);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  SKOJOTHYCCKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (pPOBbLIE)
Ne ni/m Konrpoabnusie IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoTsbI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[IpenMeTt opraHuYeCcKON XMMHUU. https://academy-

1.1 Teopus cTpOCHUST OpraHUICCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequHeHuiit A. M. byrieposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl

IIpenensHbIE YTIEBOIOPOIHI — https://academy-

2.1 P . P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATt ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yriieBOAOPOIb: https://acaderny-

2.2 peit y HOPOJIEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHDL, ATKAZMCHDL, aTKHHbL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PUPOZIHBIC HETORHHIH 3 1 0 https://lesson.edu.ru/04/10
YTJICBOJIOPOIOB U UX ITepepadoTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https://academy-
3.1 Crpret. denon 3 0 0 content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fa471694f
AJbpaeruasl. Kap60HOBBIe KHUCIIOTBI. https://academy-

3.2 o — 7 content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90
https://academy-

3.3 VrieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Htoro no pazneny 13

Pa3nen 4. AzoTcoaepikaiiye opranudeckue coelMHeHus

https://academy-
4.1 AwmuHbl. AMUHOKKCIIOTEL. belku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazueny 3

Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUA

5.1

[Tnactmaccel. Kayayku. Bomokna 2

Hroro no pazneny 2

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMUIECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 XUMUYECKUE peaKiuu 6 1 1 https://lesson.edu.ru/04/10
.M 0
1.3 Crpoetine peliectsa. Muoroodpasie 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazgeny 13 https://lesson.edu.ru/04/10
Pa3nes 2. Heoprannyeckasi Xumust
2.1 MeTais 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemerannsl 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPIAHMHCCKIX H OPraHHHCCKIX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxa Kourpoubnble IIpakTHyeckue
n/n Bcero H3y4eHUsi oOpa3oBaTeSibHbIE pecypchl
padoThI padoThI
[Ipenmer opraHn4eckon XUMHH, https://academy-

1 e BO3HUKHOBEHHE, Pa3BUTHEC U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HaUCHUE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUS OPraHUYECKUX https://academy-

2 coenuHenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBbBIC IIOJIOKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJIacCU(PUKAIUA OPraHUuYECKUX
Bemects. Homenknarypa https://acadenmy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cncremarirdeckas) 1 e1a9-410f-b8be-b4ch589aeadl
TpI/IBI/IaJ'II)HI)IC Ha3BaHUA
OpFaHI/I‘-IeCKI/IX BCIICCTB
AJKaHBI: COCTaB M CTPOCHUE https://academy-

4 FOMOTOTHHECKi A ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpoCTEnIIne https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABUTE/IH ATIKAHOB ec23-473c-b3d7-ed82fcaddd02
AJKEHBI: COCTAB U CTPOCHHE https://academy-

6 cBOMCTEA ’ 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfh9399

7 ITHICH 1 IPOTIHICH — 1 0 0 https://lesson.edu.ru/04/10

HpOCTCﬁIHHC MpeaAcCTaBUTCIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTuueckas padota Ne 1.

https://academy-

8 «Ilonydenue sTuneHa u content.apkpro.ru/lesson/53cd2379-
W3yYECHHUE ETO CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Aunkanuensl. byranuen-1,3 u

0 -1,3. 11

9 MeTiibyTauen OyreHHe https://lesson.edu.ru/04/10
CHUHTETHUYECKOTO Kay4yKa U
PE3UHLBI
AJIKWHBI: COCTaB U 0COOEHHOCTH

10 CIPOCHI, FOMonomqueCKPiH PAA. https://lesson.edu.ru/04/10
AUeTHIICH — TPOCTEeUIINNA
NPEICTaBUTEIb AIKUHOB
Brrancnenus mo ABHCHUIO https://academv—

11 . P content.apkpro.ru/lesson/7dada027-
XUMITHECKOH peaKiliu 8448-418f-h416-fbaledd4ab6d
ApeHbI: OEH30J1 B TOTYOJT https://acaderny-

12 Tp ] oI content.apkpro.ru/lesson/d86d7d00-

ORCITIROCTE aperon d5b4-491d-aded-c3dda19feef4
I'eneTrueckas cBs3b

13 YHICBOLOPOROB, https://lesson.edu.ru/04/10
IMpUHAJIC)KAIINX K pa3JIMYHbIM
KJ1accam
[TpupoHbIe HICTOUHUKHU
YTJIEBOJOPOAOB: IPUPOAHBIN a3

14 Y TIONTYTHBIE HETSHbBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOITYKTHI €€
nepepadoTKu
IT

15 PUPO/IHBIC HETOHHIIH https://lesson.edu.ru/04/10

YTJIEBOJOPOAOB: IPUPOAHBIN ra3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Y TIOITYTHBIE HEPTSIHBIC Ta3bl,
HEPTh U TPOTYKTHI €€
nepepadoTKu

KonTtponbHas padora o

16 https://lesson.edu.ru/04/10
paszneny «YTrieBogopOab»

[IpenensHble OAHOATOMHBIE https://academy-

17 CIIUPTBI: METAHOJ M 3TAHOI. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fa471694f
MHOroaTOMHBIE CITHPTHI: https://acadenmy-

18 PTbL content.apkpro.ru/lesson/461aa9c8-
STHICHTTTHROTE H TTHICPHH cOef-4827-a8e5-d12a0bedc826
@DeHOII: CTPOEHUE MOJIEKYJIBI, https://academy-

19 bu3HYecKue 1 XUMHUYECCKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHUE 7¢5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopManbaeTuI U https://academy-

20 ' i content.apkpro.ru/lesson/8664b319-
AUCTATIHACTHAL AUCTOH Oba3-4945-b076-ch7ae5858090
OIHOOCHOBHBIE IIPEIETbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHUHASA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuyeckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efha8h98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTHI, KaK IPEACTaBUTENN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MpbITa KaK COJIA BBICIIIAX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIIee IEUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnoxHnble 3(upbl Kak
IPOU3BOIHBIC KAPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
(HCHOT. & HAPOIHS CHONHBIX a0d4-4945-a0eb-1e59cd54d9f
3¢hupoB
JKupsl: ruiposin3, IpuMEHEHUE https://academy-

26 5 Pbl: THP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIorTaecKas poJib KUpOB a0d4-4945-a0eb-1e59cd5f4dof
VraeBoabl: cOCTaB,
Kiaccudukanus. Baxueimme https://academy-

27 H _' content.apkpro.ru/lesson/709ce43a-
TpEACTABUTEIH. TIHOKO3, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxaposa
K

28 PAXMAI 1 [IEILNoN03a Kax https://lesson.edu.ru/04/10
IPUPOJIHBIC TOJIUMEPHI
KonTtponpsHas pabora o

29 pasAcIy https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMUHEBI: METHJIAMUAH U aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI KaK
amM(pOoTepHbIE OpraHNYECKHe https://academy-

31 P p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHMA, HX DHOIOTMICCKOS 43d1-4873-ace0-78eca6009628
3HaueHue. [lentuast
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COEIMHEHNS 43d1-4873-ace0-78eca6009628
O

33 CHOBHBIC TOTHITHA XM https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COEIUHEHUI

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [lmacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

XUMUYECKUH AJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DnexTpoHHask KOH(PUTYpalKs aTOMOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
cucTeMa Xummudeckux anemeHTos 1. U.

2 . 1 0 0 https://lesson.edu.ru/04/10
Menzeneesa, UX CBS3b C COBPEMEHHOI
Teopuel CTPOSHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COEIMHEHUH 10 TPYIIaM U TIEPUOJIaM.

3 pyH P 1 0 0 https://lesson.edu.ru/04/10
3HaueHue MepruoIUYECKOro 3aK0Ha U
CUCTEeMbI XUMHUYECKUX d7eMeHToB J[. 1.
MenzeneeBa B pa3BUTHH HAYKH
CrtpoeHue BeliecTBa. XuMHUUYECKasi CBs3b,

4 e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS 1 0 0 https://lesson.edu.ru/04/10
KOBaJICHTHOH CBsI3U. BogopoHas cBs3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenb okucieHus. Bemecra

5 1 0 0 https://lesson.edu.ru/04/10
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS
[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

6 HcTuHHBIC ¥ KOJIOUTHBIC PACTBOPEI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 107151 BEIIeCTBa B pacTBOpE



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4YeCKUX COCANHEHUI.
I'eneTnveckas cBs3b HEOPraHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

https://lesson.edu.ru/04/10

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHHS MACCHI
BELIECTB; 3aKOH COXPaHEHUsS U
IIPEBPALLCHUS SHEPTUH IIPU XUMUYECKHUX
peakuusax

Cxkopocts peakuuu. O6patumbie
peakiuu. XMMUYECKOE paBHOBECHE

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

11

12

13

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIUN»

DNEKTPOIUTHYECKAS AUCCOLUALIMS.
[Tonsite o0 BogopoHOM mokasarene (pH)
pactBopa. Peakuyuu noHHOro oOMeHa.
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE
peakmmn. [TousTHE 00 2MeKTpONIN3e
pacIIaBoB M paCTBOPOB COJIEH

KonrtponsHas pabota no pasaeny
«TeopeTnueckre OCHOBBI XUMHUM»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

14

MerTabl, UX MOJ0XKECHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ue

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

¢busnueckue CBOMCTBAa METAILIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMUUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlUui,
MarHui, aJJlOMAHUANA) U UX COSUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

17

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJe3a 1
HUX COEINHEHNN

https://lesson.edu.ru/04/10

18

19

20

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertams»"

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[Iepuoanueckoit cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

21

®u3nYECKUe CBOMCTBA HEMETAIIIIOB.
AJIOTpONUS HEMETALIOB (Ha IPUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

https://lesson.edu.ru/04/10

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI
U UX COeIUHEHUN

XuMHUUecKue CBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHUS U UX COCAVUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

[IpuMeHeHne Ba)XHENIINX HEMETAIIOB U
UX COECIMHEHHUU

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

26

O0001IeHre ¥ CHCTEMATH3AMS SHAHUH
o teme «Hemerainel». Beruuciienus mo
YpaBHEHHSIM XHMHUYCCKHX PEaKIUuil 1
TEPMOXHUMHUYECKUE PACUETHI

https://lesson.edu.ru/04/10

27

[TpakTuyeckas pabora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
"Hemeramnsl"»

https://lesson.edu.ru/04/10

28

29

30

KonTponbHas padora no temam
«Metamey U «HemeTamin

HeOpFaHI/I‘leCKI/Ie H OPraHUu4CCKHUC
KHCJIOTHI. HeOpFaHI/I‘leCKI/Ie n
OpraHn4CCKHUC OCHOBAHUA

AmMdoTepHbIe HeoOpraHU4eCcKHue u
OpPraHUYECKUE COCTUHEHHUSI.
['eneTnueckast CBSI3b HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

31

Ponb xuMuu B obecrieueHuu
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTHHU
MEIULIUHEI

https://lesson.edu.ru/04/10

32

[IpencraBienust 06 00X HAYYHBIX
IMPpUHOHUIIAX ITPOMBIINIJIICHHOT'O ITOJIYYCHUA
BAKHEHIINX BEIIECTB

https://lesson.edu.ru/04/10

33
34

YemoBek B MHPE BEIIECCTB U MaTCpUAIOB

XUMHUA U 3J0pPOBLEC YCIIOBCKA

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

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

Xumus, 10 xmace/ 'abpuensia O.C., Octpoymos WN.I'., Cmankos C.A.,
AxnnonepHoe obmiectBo «M3aarensctBo «IIpocsemenne»,2021 r
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymor WU.I'., Cnankos C.A.,
AximmonepHoe o6miectBo «M3narensctBo «lIpocBemenuey,2021r.

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
Xumusi(6a30BbIitypoBeHb ). Peanu3zanus oOpa3oBaHus: METOIUUECKOE OCOOHe
st yautens / KaBepuna A. A., [luuyruna I'.B.; nox pen.I'. B. Iluuyrunoii. M.
: ®I'bHY «MHcTuTyT cTpaTeruu pa3Butus oopazoBanus PAOy, 2022 81 c.:u.
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

https://edsoo.ru/rabochie-programmy/
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