MHAHUCTEPCTBO MPOCBEIEHMS POCCUIMCKON ®EAEPAIIAN

MunHCTEpPCTBO 06pasoBanus 1 Hayku PecnyGinka Kanmbikust

AI[MHHHCTpaI.Il/lﬂ ﬂll.le.ﬂbCKOl"O paﬁouﬂoro MYHHIUIIAJIbHOIO 06p33OBaHl/lﬂ

Pecny6uanku KaaMbikust

MyHHHHHaﬂbHOC Ka3€HHOE€ 06me06pasoBaTean0e YUpexaeHune

"JKyJabcKasi MHOronpoduibHas THMHA3HA HMEHH XarJbleBoi

EausaBerbl KiokeHOBHBI'"

PACCMOTPEHO COI'JTACOBAHO YTBEP}KJIEHO
PyxoBomutens MO EJ] 3am.aupektopa o YBP ,an Top TIKOJIBI

N P e (=2

Fan(\)quHKo n.B. Kemxubaena H.B. o 2 TapJIOB E M.
ITpotokon Nel ot «23» ITpuka3 Ne202 o1 «28» [Tpukas Ne202 OT «2 8» /
asrycra 2024 r. asrycra 2024 r. arycta 2024 1. .
PABOYAS ITPOT'PAMMA
(ID 4730779)

y4yebHoro npeavera «Xumus. basoBblii ypoBeHb»

st obyuarormuxes 10 — 11 kmaccos

Amkyas, 2024



MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o XMMHUHM Ha ypOBHE CpeAHEro 00IIero oopazoBaHus pa3paboTaHa Ha
ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pa3oBaHuH B
Poccuiickoit @enepanuun», TpeOoBaHUII K pe3yiabTaTaM OCBOEHHUS (perepaibHON
oOpa3zoBaTeibHOM mporpaMMmbl  cpenHero obmero oopazoBanus (DOII  COO),
npencraBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpa3oBatenbHoM ctangapte COO,
¢ yuérom KoHuenuuu npenojiaBanus y4eOHOro npeamera « XuMus» B 00pa3oBaTEIbHbIX
opranm3anusix Poccuiickoii ®Depepaiinu, peaqu3yrOUIMX OCHOBHbIE 00pa3oBaTENIbHbBIC
pPOrpaMMBbl, U OCHOBHBIX MoJokeHu# «CTpaTeruu pa3BuTHs BocnuTanus B Poccuiickoit
®enepannu Ha niepuon 10 2025 roma» (Pacmopsbxkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MPOrpaMMbI 10 XUMHUH, K OMPEIEICHHUIO 00Ien
CTpaTerud OOyuYeHHUs, BOCHUTAHUS M Pa3BUTUS OOYUYAIOIIMXCS CPEICTBAMU Y4eOHOTO
npeamera «Xumus» gas 10-11  kmaccoB Ha  0a30BOM  ypOBHE  COCTaBHIIN
koHUentyanpHple mnojoxkeHuss DOIOC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
CONlep)KaHMsI, pe3ylIbTaTOB OOy4YeHUss U TpeOOBaHWW K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHUE, MMOJYy4aeMO€ BBIMYCKHHKaMH oO01Ieo0pa3oBaTeIbHON
OpraHu3alluy, SIBISETCS HEOThEMJIEMOW YacThl0 UX 00pa3oBaHHOCTU. OHO CIYXUT
3aBEpIIAIOLIMM H3TallOM peaju3alid Ha COOTBETCTBYIOLIEM €My Oa30BOM YpOBHE
KJIFOUEBBIX [[EHHOCTEH, MPUCYIIUX IIETOCTHOM CUCTEeME XUMHUYECKOro 00pa3oBaHusl. DTu
LEHHOCTHU KAacaroTcsl MO3HAHUsS 3aKOHOB MPUPOJbI, (OPMUPOBAHHUS MHUPOBO33PEHUS U
o0miel KyJIbTyphl YellOBeKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOULICHUS K
CBOEMY 3J0pPOBBbI0O U MpUPOJHOM cpene. Peanmusyercs xumuyeckoe oOpa3zoBaHuE
oOydJaImuxcss Ha YpPOBHE CpenHero oOmero o0pa3oBaHUs CpEACTBAMHU Yy4eOHOTO
npenMera « XuMus», CoJAep:KaHue U MOCTPOEHUE KOTOPOTO OINpPEAENIEHbl B IPOrpaMMe 10
XUMHH C y4€TOM crenu(UKN HAyKd XUMUHU, €€ 3HAUCHHUs B IMO3HAHUU TMPUPOIBI U B
MaTepUaIbHOM JKM3HM OOIEeCTBa, a Takke C Y4€ToM OOUIMX Ieled W MPUHIIHUIIOB,
XapaKTEePU3YIOLINX COBPEMEHHOE COCTOSTHME CHUCTEMBI CpPeIHEro 001ero oopazoBaHus B
Poccuiickoit @enepanuu.

XUMHUST Kak DdJEMEHT CHCTEMBl E€CTECTBEHHBIX HAayK HIpaeT ocoOylo poiib B
COBPEMEHHOHN LMBUIM3AlMM, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOW KynbTypbl. OHa
BHOCHT CBOIl BKJIaJ B (POPMUPOBAHUE PALMOHAIFHOTO HAYYHOTO MBIIIUICHUS, B CO3JaHNE
LEJOCTHOTO TMPEACTAaBICHUS 00 OKpYXarolleM MHpe Kak O E€JUHCTBE MPUPOIbl U
4eJoBeKa, KOTopoe (GOopMHpyeTcs B XMMHUU Ha OCHOBE IOHMMAHHUS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIET0 MHPA, OCO3ZHAHUS B3aMMOCBS3M MEX]Y CTPOCHHEM BEIIECTB, UX
CBOMCTBAMHU M BO3MOKHBIMH O0JIaCTSIMH TPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSl C JPYrUMHU €CTECTBEHHBIMM HAayKaMH, XHMHS cTaja
HEOTHEMJIEMOW YaCTbI0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO TPy
U KM3HU KaXJI0ro uieHa obmiectBa. COBpeMEeHHas XMMUS KaK HayKa CO3UAaTeNbHas, KaKk
HayKa BBICOKMX TEXHOJIOTUH HallpaBieHa Ha pELIEHUE TIJIOOATbHBIX MpoOIeM



YCTOMYMBOTO Pa3BUTHsI 4YEJIOBEYECTBA — CHIPHEBOW, DHEPreTHUYECKOHM, MHUUIIEBOI,
HKOJIOTUYECKOH 0€30IaCHOCTH U OXPAHBI 3/10POBBSI.

B coorBerctBUM ¢ OOmMMMHM UEMSIMH M IPUHLMIIAMH CPEIHEro OOIIEero
oOpas3oBaHusi cojepxanue npeamera «Xumus» (10-11 kmaccsl, 0a30BBI ypOBEHb
U3YYEHHS]) OPHUEHTHPOBAHO IMPEUMYLIECTBEHHO HA OOLIEKYIbTYPHYIO IOJATOTOBKY
o0yyaromuxcsi, HeOOXOIUMYI0O MM Ul BBIPAaOOTKH MHUPOBO33PEHUECKUX OPHEHTHUPOB,
YCHEIIHOTO BKJIIOYEHHS] B JKU3Hb COLIMYMA, IMPOAODKEHHS 00pa3oBaHUs B PA3IMYHBIX
001acTsAX, HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBisiroliiMu npeameTa « XuMus SBISA0TCs 0a30Bble Kypebl — «Opranndeckas
xuMus» U «OO1as 1 HeopraHUYecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKW: CHUCTEMa 3HAHUM IO HEOPraHUYECKOM
XUMUU (C BKJIIOYEHUEM 3HaHMM U3 O0OWEell XUMUM) U OpPraHUYECKOW XHMMH.
®dopmupoBaHHE MAHHOW CHUCTEMBl 3HAHUW NpPU HU3YYEHHHM IpeaAMeTa O0OecreyrBaceT
BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOr000Opa3us BEUIECTB HA OCHOBE OOIIMX MOHSTHUH,
3aKOHOB Y TEOPUU XUMHH.

CtpykTypa conepxkaHusi KypcoB — «OpraHudeckas xumus» u «OOmas u
HEOopraHuyeckasi XuMush» c(hopMHpOBaHa B IPOrpaMMe IO XMMUU HA OCHOBE CUCTEMHOTI'O
HOJX0/a K U3YYEHHIO yueOHOro MaTepuaia i 00yciI0BIeHa HCTOPUUECKH 00OCHOBAaHHBIM
pa3BUTHEM 3HAHMW Ha OINpEAeNIEHHbIX TEOPEeTUYECKUX YpoBHsSX. Tak, B Kypce
OpraHMYeCKOW XMMMM BELIECTBA PAaCCMATPHUBAIOTCA HA YPOBHE KJIACCHYECKOW TEOpUU
CTPOEHUS OpPraHUYECKUX COEAMHEHHH, a TakkKe Ha YPOBHE CTEPEOXHMUYECKUX U
ANIEKTPOHHBIX MPEJCTaBIECHUN O cTpoeHuH BemlecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BELIECTBAX JAalOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OMOJOTMYECKU
AKTUBHBIX COEAUMHEHUH. B Kypce OpraHMueckod XWUMHHM TIOJYYalOT pPa3BUTHE
chopmMupoBaHHBIE Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHHUsl IEepBOHAYATILHBIE
OpPEJCTAaBICHUS] O XUMHUYECKOH CBS3M, KIacCU(PUKAIIMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOMN peaKIiH.

[Ton HOBBIM yrioM 3peHHss B npeaMmere «Xumus» 0a30BOro  ypoBHS
paccmaTpuBaeTcsi M3yYEHHbII Ha yYpOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOPETHUYECKUIl MaTepual U (aKTOJOTHUYECKHE CBEIACHHUS O BEIIECTBAX M XUMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1ast 1 HeopraHudeckasi XMuMHs» 00y4Jaromumcs
IPEIOCTABIISIETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHHE IIEPUOJMYECKOrO 3aKOHa C
OOLIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3MUIMM, TIIy0Ke MOHSITh HCTOPUYECKOE
U3MEeHeHHe (YHKOHMA 5TOTO 3akoHa — OT o0oOmaromeit a0 oOBsACHAIIIEH U
MIPOTHO3UPYIOLLIEH.

Enunas cucrema 3HaHUNW O BaXXHEHIIMX BELIECTBAX, HMX COCTaBe, CTPOCHUH,
CBOICTBaX M NPHUMEHEHHH, a TaKKE O XUMHUYECKUX PpEaAKUMIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTAX IpOTeKaHus JonoiHsercs B kKypcax 10 u 11 kmaccoB snmemeHnTamu
COJIEpP>KAHMSI, UMEIOIMMHU KYJIbTYPOJOTUUECKUN U NPUKIAAHONW XapakTep. DTH 3HaAHUS
CHOCOOCTBYIOT IIOHMMAHHUIO B3aMMOCBSI3M XUMHUM C APYTMMHU HayKaMM, pacKpbIBalOT €&
pOJb B II03HABATEJIbHOM M NPAKTUYECKOW JESTEIIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHMsI K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUYECKHX
NPUJIOKEHU XUMHH, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO W



JMYHOCTHO 3HAYMUMBIX MpoOJeMaxX, CBSI3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBATH
UH(GOPMALIUIO U TPUMEHSTH €€ JJI MOMOJIHEHUS 3HAHUH, PEIICHUsI UHTEIEKTYalIbHbIX U
IKCIIEPUMEHTAIFHBIX HCCIIEI0OBATEIbCKUX 3a7ad. B 1memom comepkanue ydeOHOTO
npeaMera «XuMUsS» JAHHOTO YPOBHSI M3YYEHHs] OPUEHTHUPOBAHO Ha (popmupoBaHue y
00y4JaroIuxcss MUPOBO33PEHUYECKON OCHOBBI /11 MOHUMAaHUsl PUI0CO(PCKUX UIeH, TAaKUX
KaK: MaTepuaJlbHO€  E€IMHCTBO  HEOPraHWYECKOr0 W  OpPraHUYeCKOro  MHpa,
00yCIIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, I103HABAEMOCTH
OPUPOIHBIX SBJICHUM MyTEM SKCIEPUMEHTa U PEUICHHUs] MPOTUBOPEUUN MEXKIY HOBBIMU
dbakTaMH ¥ TEOPETUYECKUMH NPEINOCHIIKAMH, OCO3HAHWE POJIM XWMHH B PEIICHUU
HKOJIOTMUECKUX MpoliieM, a Takke MpolieM cOepekeHHs] SHEPreTUYECKUX PEeCypCoB,
CBIPBSI, CO3aHMSI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mutane pemieHus 3amad BOCIUTAHUS, PA3BUTHS U COLMANU3ANUUA OOYyYArOIIUXCS
MPHUHSTHIC TPOTPAMMOM 110 XUMHUH TOIXO0JIBI K OMPEICTICHUIO COACPKAHUSI U TOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (opMHUpOBaHHE YHHMBEpPCAJIbHBIX YUYEOHBIX JEHCTBUH,
UMEIONUX 0a30BOE 3HAYCHHE TSI PA3IUYHBIX BUJIOB JCATCIBHOCTH: PEIICHUS TPOOIIeM,
MOMCKa, aHaMM3a U 00paboTku MHGOPMAIIUK, HEOOXOAUMBIX Il MPUOOPETCHUS OIbITa
NPAaKTUYECKOW M WCCIIEAOBATEIBCKON MEATEIBHOCTH, 3aHUMAIONIEH BaXHOE MECTO B
MO3HAHUU XUMUHU.

B mpakTuke mpemnogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U Ha YpPOBHE CpeaHEro oOIIero oOpa3oBaHMs, TPU OIpPEACICHUU
COJICP)KATEITLHOM ~ XapaKTePUCTUKH  IIEJICH W3YYCeHHUsS TpeIMeTa  HalpaBICHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO TPU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HayKM Kak oO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, NPAKTHYCCKOU
NESITENIPHOCTH 4YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOWM KynbTyphl. C
METOJIMYECKON TOYKH 3PCHUS TAKOW MOJXO0J K ONMPEACICHUIO TIeJIel N3yUCeHUS TpeIMeTa
SIBIISICTCS BIIOJTHE OIIPABJIAHHBIM.

CornacHo JJTaHHOW TOYKE 3PCHUS TJABHBIMH IEISIMU U3YYCHHS TIPEIMETa « XUMUS
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (opmupoBaHUE CHUCTEMBbI XMMHYECKHX 3HAHWA KaK BaKHEHINEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa, B OCHOBE KOTOPOHW JIEKAT KIFOUEBHIE
MOHATHS, (yHIaMEHTAIbHBIC 3aKOHBI U TCOPHH XUMHUHU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE U MOHUMAaHHUE CYITHOCTH JOCTYIMHBIX 0000IEHUI MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHWEe W pa3BUTHEC NPEJACTABICHUN O HAYYHBIX METOJAX ITO3HAHUS
BCIICCTB M XMMHYECKHX PEAKIMH, HCOOXOAMMBIX I NMPHOOPETCHUS YMEHUI
OpUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHHUM, HMEIOIINX MECTO B
MPHUPOJIC, B IPAKTUUCCKON U MMOBCEIHCBHOM KU3HH,

® pa3BUTHE YMEHUH U CIOCOOOB JESATEIBHOCTH, CBSA3AHHBIX C HAOJIOJEHUEM U
00BSICHEHHEM XMMHUYECKOTO SKCIEPUMEHTa, COOII0/IEHUEM MpaBuil 0€30MacHOTO
oOpalleHus ¢ BEeIIeCTBaMHU.

Hapsiny ¢ aTtuM, copepkaTelbHas XapaKTepUCTHKA LeJied W 3a7ady HM3ydeHUus
npenMera B MporpaMMe MO XHMHH yYTOYHEHA W CKOPPEKTHpPOBaHA B COOTBETCTBHH C



HOBBIMHM TPUOPUTETAMU B CHCTeMe cpeAHero obmiero obpasoBanus. CerogHs B
NpernojaBaHuu XUMHUHU B OOJIbIIEH CTENEeHM OTAAETCA MPEANOYTeHHE MPAKTUYECKOM
KOMITOHEHTE COJAEp)KaHusi OOydYeHHs, OPUEHTUPOBAHHONW Ha TMOATOTOBKY BBITYCKHHKA
oOmieo0pa3oBaTeIbHONW ~ OpraHU3allid, BJIAJCIOIIET0 HE Ha0OpoM  3HaHUU, a
(YHKIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0OAaMH W YMEHHUSMH aKTHBHOTO
MOJIYUYCHUS 3HAHUN U MPUMEHEHUS WX B PEAIbHOM XU3HU ISl PEIICHUs MPAKTUYECKUX
3ajay.

B cBsi3u ¢ 9TUM mpu H3ydeHUHU MpeaMeTa «XUMHUsS» JOMHHHUPYIOIIee 3HaueHUe
nproOPETAIOT TaKKe IEeNN U 3a/1a4H, KaK:

afgantanus OO0y4aroluxcsl K YCIOBUSIM JIUHAMHUYHO pPAa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHNE WHTEIJIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITENIbHOMY TMPHHITHIO TPAMOTHBIX pPEHICHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMCHEHUEM;

dbopMupoBaHe y 00yYaIOIMIUXCS KIFOUEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETEHIINIA),
UMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS PA3IMYHBIX BHJIIOB JEATEIHHOCTH: PEIICHUS
npoOjeM, TIOMCKa, aHanmm3a HW 00paboTku HWH(pOpMAIHMHM, HEOOXOIUMBIX IS
NpUOOPETEHUST OTBITa NEATEIBHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B TIO3HAHUHU
XUMHH, a TaKXkKe JUIsl OIEHKU C TO3MIMI SKOJOTHYECKOW Oe30macHOCTH XapakTepa
BJIMSIHASL BEIIECTB M XMMHYECKHX TPOIIECCOB HA OPraHU3M YelOBeKa M TMPHUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX ¥ TBOPYECKHX
crocoOHocTel OOYyYarOIIMXCs: CIMOCOOHOCTH CaMOCTOSTENBHO MPUOOpEeTaTh HOBBIE
3HaHUS TI0 XMMHUU B COOTBETCTBHHM C >KM3HCHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpEMEHHbIE HH(POPMAIIMOHHBIC TEXHOJIOTUH JIJIsl TOMCKA M aHallM3a Y4eOHOU 1 HaydHO-
NOMYJIIPHON MHPOPMAIIMH XUMHYECKOTO COJICPIKaHUS;

dopmMHupoBaHHEe W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HAOIIOJATETFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO
HEOOXOIMMBbI, B YAaCTHOCTH, NpU IUIAHUPOBAHWUW U TPOBEACHUM XUMHUYECKOTO
IKCTICPUMEHTA;

BOCTIUTaHUE Y O0y4aIoUINXcsl yOKIEHHOCTH B TYMaHHUCTUYECKON HANPaBICHHOCTH
XUMHH, €€ BaXHOH pOMM B PEHNICHHH TJIOOAIBHBIX MPOOJEeM pPalruOHAIBLHOTO
NPUPOJIOTIONIb30BAaHNUS, TIOMOJHEHHUS] JHEPreTHUECKUX PecypcoB M  COXpaHEHUs
NPUPOJHOTO pPABHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH OEpPEeKHOTO OTHOIICHHS K
OpUPOJE W CBOEMY 37I0POBBIO, a TakXKe MPHUOOPETEHHS OIbITa HCIOIb30BAHUS
MOJIYYCHHBIX 3HAHWM JJIi TPUHSTHS TPAMOTHBIX PEIICHUA B CUTYaIUSX, CBSI3aHHBIX C
XUMHUYECCKUMU SBJICHUSIMHU.

B yuebHOM mutane cpemHero obmiero oOpa3oBaHHs MpeaMeT «XHUMHus» 0a30BOTO
YPOBHS BXOJIUT B COCTaB MpeaMeTHOM 06sacTu «EcTecTBeHHO-HayYHbIE TPEAMETHI».

OOmiee 4YMCIO 4acoB, OTBEACHHBIX IS HM3YYCHHS XUMHH, Ha 0a30BOM ypOBHE
cpeanero obmiero oopaszoBanus, coctaisieT 100 gacos: B 10 kimacce — 66 yacos (2 yaca B
Heneno), B 11 knacce — 34 gaca (1 gac B Henemo).



COJEPKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTPOECHHsSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUs. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1acCU(pUKALMKU OpraHnyeckux BeniecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENEHN KIACCOB OPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3suaMy OPraHUYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILECHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH u 3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBa
(peakuuy 3aMeIlleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U MPONUIIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOICTBa
(peakuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metunOytaguen-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMK THAPUPOBAHUS, TaJIOTE€HUPOBAHUS, THIpaTaLUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MIOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YecKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCHEpPUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IMpEeBpallCHUIL:
O3HAKOMJIEHHME C o0OpaslamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
TaJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MIIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUH C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHble  COUPTBI. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauuepruHa U STUICHTIIUKOJIS.

®deHol: CTpOCHUE MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAETHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIusl 3TeprU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCJIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [lpumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHne ammuadHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXKJICHHUE B INPUPOAE, NMPUMEHEHHE,
ononoruyeckas poiib. Potocunre3. pyKTo3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOMCTBAa Kpaxmaya (THIpOJu3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
IPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAauE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBUE INIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHEe Kpaxmana C HOJOM),
IPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHUYECKOM peakuuud (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MJIM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKILIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKrue coeauHeHus. Puzndeckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INmuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIC PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHA —
HOJIMMEPU3ALIMS U MTOJIMKOHEHCALIMSL.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M HX MPEBPAICHUI:
O3HAKOMJIEHUE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peannsanns MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHbIX MOHATHM, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO HUKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(UKaIus, MepUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHMUS.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHONorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VICKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYecKkuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOIUYECKOTO 3aKoHa U I[leproauyeckoil cucTeMbl
xumudeckux sneMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEHIECTB IO TPyNIaM U MEPHOJaM.
3Ha4YeHHE MTEPUOIUYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W MOJSpHAsl, UOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUenTopHslil). BomoponHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenxknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJIKANIUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuusd. Krmaccupukanmss  XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKLIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iau4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XuMuUeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOIoJAeHUuE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3fioKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUuh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiausHue pa3iuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUiA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HUCIOJIB30BAHUEM IMOHATHS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrmepoma WU KpeMHHS) W UX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe BaXXHENIIMX HEMETAIUIOB U KX COECUHEHHM.



Merannel. 1lonoxenne meramnos B llepuonnueckon cucreMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. OOmue Qusuveckue cBoiicTBa MeTamuioB. CIuiaBbl METaJLIOB.
DIEKTPOXUMHUYECKUI Pl HAITPSYKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCNEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX MPEBpALICHUN:
U3y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OINKUCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel macchl BemiecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B oOecrieyeHUH SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIECBOU
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXXHEWUIINE CTPOUTEIBHBIE
MaTepuaiibl, KOHCTPYKIHMOHHBIE MATEpHANIbl, KpPAacKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
ya00peHusl.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MACHOTO KCIOJNIb30BAaHUA MpenapaTtoB ObITOBOW XUMHUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMeTHBIX  CBS3ed TpW  uU3ydyeHUH oOmed u
HEOPraHUYeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOLIMX €eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepus, SHEPIrusi, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKHUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKHUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
peCypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrieBTUUeCKass  MPOMBIILUICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeAMETHbIM). HayuHo-mMeTonuyecko OCHOBOM  Jiis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B coOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMeTa «XHMHsS» Ha YpPOBHE CPEOHETO
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA yYCTAHOBKaMHU, MPUCYIIMMHU IIE€JI0CTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YME MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOEHHUSA MpeAMeTa «XHUMHS» JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM UM BOCHUTATENBHOW [EATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMyd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM Y TpPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPAa3BUTHUSA M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
O0yJaroIIXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIBbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIEeCTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JAaHUHU
y4EOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3a71a4, BHIMOIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3JIMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJEHUE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IIOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAHUSl LEHHOCTH TPaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYEK (YyHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESITEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4YaCTHE€ B PEHICHUM MPaKTUYECKUX 3adad
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECCHuil pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPUH
oOpa3oBanus, Oyayuied mnpodeccun M pean3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTWKEHUNA XUMHH  JUIs
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICUCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATETBHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PAIMOHATIHLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIeM MHUpE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B  0COOOM 3HAYMMOCTH XUMHHM JUII COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, OOECIEYEHUH YCIOBUMN
YCHENIHOTO TPpyJAa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIu3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
perieHus Mpo0JIieM B peabHbIX KU3HCHHBIX CUTYAITUX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON A TEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHHU C KU3HEHHBIMU MMOTPEOHOCTAMH;

MHTEpeca K 0COOEHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111eT0 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHSI  OOy4YarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHSATHUS, OTpaXKarouue
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayYHBIM (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCle0BaHNe, HAOIIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIe Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHBIE
JICVCTBYSI B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaTbl OTPAXaOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrH4YecKmne JecTBUSI:

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

ONpPEAEATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH IS KIAcCH(DHUKAIMKM BEIIECTB W
XUMHYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJCIIBHBIC PEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJII (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMynaupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOCKTHOM
JEATEeIIbBHOCTH, TMPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHCHHUIO Pa3IuYHbIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIC TMOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UH(POPMAIMIO PA3IUYHBIX BUAOB U (POpM
MpEeACTaBIICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMAMK, HEOOXOAMMOW [Jis BBIMOJHEHUS YYEOHBIX — 3amad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HMCIOJIb30BaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMmbl, TAOIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KaydecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeaAMeTHble ((du3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

Ogi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH 1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTENHFHO BBITIOJHEHUS MPENIOKCHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTro MpoeKTa U (pOopMyIHpOBaTH BHIBOJBI
o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHHUSIMH.

OBgiaieHHe YHUBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JIeSITEIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIropuTt™M JACUCTBUI MpHU
BBIMIOJITHEHUM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Haubosee
3¢ (dEeKTUBHBIA CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHS Kypca «OpraHuueckas XUMUS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUM O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs PaKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHMWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJISpHasd
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukain, U30MepHUs, U30MEPbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOA M a30TCOJEpXkKAIIUME COECAUHEHUS, MOHOMEpP, IMOJMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NIPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
bopMynl OpraHMYECKHX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKHX BELIECTB I WLIIOCTPALMU KX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUHN YyCTAHABIIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIpDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takxe OpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTalibIerua, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a,
dpyKTO3a, KpaxMaJ, LeUII0J103a, TIULVH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPAa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWIECH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIHUKOID,
TIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUTI0JI03a, AaMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUA C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/IOl U J1abOpaTOPHBIM O0OpPYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHus] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIC pEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWH, IBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHMEM, TWPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHH COOTBETCTBYIOIIMUX
peakuuii 1 GOPMYyIUPOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

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



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1eJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsI CBOETO 370POBbsl M OKPY>KAIOILIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST O0Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJIAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBICHUIA;

JUIS CIICTIBIX W CJIA0OBHIAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs MPAKTHUYSCKUX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 370pPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATalOINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTETIEHb OKUCICHUSI, XUMUUYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJUTHYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUUYECKOE pPaBHOBECHE); TEOPUHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBICHUM, (PAKTOJOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUN M 0€30MMaCHOM HCIIOJIb30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHLHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUU MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAS! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c(pOpMUPOBAHHOCTh YMEHUN ONPEJENSITh BAJIEHTHOCTh U CTENIEHb OKUCIIECHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOHAs) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAs, MOJEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJIbl, OKCHIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, ucnoib3ys MHOHATUA «s-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COECAMHEHUU
o nepuoaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCHU(PUIHUPOBATH XUMHUECKHE PEAKIUHU I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
3peKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaklUH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBAs
YCIJIOBHSL, IIPX KOTOPBIX 3TU PEAKLUU UAYT JO KOHIIA,



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3aIuvHbIX (AKTOPOB; XapaKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicTeus (npunHuun Jle Illarense);

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

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUU
BELIECTB, TEIJIOBOro 3((dekTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHYECKUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHWI IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE Cpeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cyib(par-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMmeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEICTaBISATh PE3yJIbTaThl XUMHUYECKOrO JKCIepUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIHUil U (HOpMYIUPOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKAaLH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEJIAX
COXPaHEHHUsI CBOETO 370POBbsl M OKPY>KAIOILIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIC OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOCOObl YMCHBIICHUS |
IPEIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHHU3M UYEIIOBEKa,

JUIST O0YYarONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/JaX TO3HAHMS BEIIECTB U
XUMHYCCKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBHIANIMX OOYyYaloONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM ugposbie
Ne n/m IpOTpaMMBbL pasi Beero KonTpoabubie  IIpakTuueckue f)lﬁlipg)f OBAT eJ)H)HH e
padoThI padoThI pecype
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTraHUYECKUX COCIMHEHUN A. 3 1
M. bytieposa
Hroro no pazgeny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIe yraeBOAOPOABI — aJTKAHbBI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
aJIKa/IMEHbI, AJTKUHBI
2.3 ApomMaTH4eCKHe yTIEeBOA0OPOIbI 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro no paszneny 13
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHus
3.1 Cruptsl. @eHon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrieBojibt 3 1
Hroro no pazneny 13
Pasnen 4. A3oTcoaeprkaime OpraHudeckne coelMHeHus1
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3

Paspnen S. BeicokomMoJieKy asIpHbIe COeAMHECHUS




5.1 IInacrmaccel. Kayyyku. Boigokna 2 ‘ ‘

Uroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 ‘ 2 ‘

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC (2 yaca B HeaeJ110)
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontpoabmsre  TpakTieckie (uudposbie)
n/n NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoTsI padoTsI pecypebi

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOi XUMHUH

| o | B LOK
Byraeposa https://m.edsoo.ru/d69df650

Hroro no pazgeny 6

Pasnen 2. YraeBoaopoabt

21 [Ipenenbubie yrieBOogOPOABI — AJKAHBI, 4 bubmmnoreka HOK
IUKJIOAIKAHBI https://m.edsoo.ru/d69df650

29 HemnpenenbHbie yrieBoaopoabl: alKeHbl, 10 1 bubnmnorexa [JOK
AJIKAJUECHBI, AJIKUHBI https://m.edsoo.ru/d69df650

2.3 ApomaTuiecKue yriaeBoaopo/abl (apeHbl) 4 Eggg}f;fg;ggﬁ 69df650

24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 3 bubmuoteka [IOK
nepepaboTka https://m.eds00.ru/d69df650

2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1 buGmnorexa [JOK

https://m.edsoo.ru/d69df650

Wroro no pazmeny 25

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cowpret. deron 10 ! Eggs?;gee;;ggﬁ@df@o



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650

KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1
32 ketoHbl. KapOboHoBbIe KUCTOTHI. CII0KHBIE 12 1 bubmorexa LIOK
) ) ) https://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bu6nmoreka [IOK
3.3 Yrresonp! > ! https:/m.edso0.ru/d69df650
Hroro no pazgeny 27
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeTuHeHHs
bubnunoreka LIOK
4.1 AMUHBL. AMUHOKHCIOTEL. belkn 6 1 2 https-//m.edsoo.ru/d69df650
Htoro no pazneny 6
Pa3zaeu S. BeicokOMOJIeKYIsIDHBIE COeIMHEHUS
5.1 BricokoMoneKysipHble COSMHEHMS 2 1 bubmorexa [JOK
’ https://m.edsoo.ru/d69df650
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 ‘ 6 ‘



https://m.edsoo.ru/d69df650
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie Ilpakruyeckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3 1
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Merabl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPTAaHMYECKUX M OPTAHMYECKUX )
’ BEILIECTB
Hroro no pazneny 17
Paszgea 3. Xumus u :Ku3Hb
3.1 XUMHUS U KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 3




INOYPOYHOE IINIAHUPOBAHUE
10 KJTACC (2 yaca B HeeJ110)

KoanuecTBo 4acoB

Ne Kourpo Mpakr Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka HYeCKH
n/n Bcero JbHbIE u3ydyeHusi oOpa3oBaTe/IbHbIE pecypchl
e
padoThI
padoThI
[Ipenmer u 3HaYEHUE OPraHUYECKON
1 XUMHH, TIPEJICTABICHUE O MHOT000pa3uu 1 04.09.2024 bubmmoreka LIOK
> 1P ’ P g https://m.eds00.ru/36866£5
OpraHUYEeCKUX COECIMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja 06.09.2024
) (ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS). | bubnuorexa [JOK
BanenTHbIE BO3MOXHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriiepozaa
3 Teopust cTpOEHHST OPraHHYECKUX ! 11.09.2024 bubnuoreka LIOK
coenunennii A. M. byrieposa https://m.edsoo.ru/9e595¢cb8
Buel n3oMepun: CTpyKTypHas, 13.09.2024
4 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE | bubnuorexa [IOK
3¢ (}eKTH B MOJIEKYJIaX OPTaHUYECKUX https://m.edsoo0.ru/b0e61661
COEMHEHHI
[IpencraBnenne o K1acCUPUKAITUN U 18.09.2024
bubmuorexa [JOK
5 CUCTEMaTUYeCcKas HOMEHKJIATypa 1
https://m.edsoo.ru/c212dd21
(IUPAC) oprann4eckux BEIECTB
6 CucreMaruzanus 1 0000IEHNE 3HAHUIN ] 20.09.2024 bubnmoreka [IOK
110 TeEME https://m.edsoo.ru/87a37cab
7 AJIKaHBI: TOMOJIOTHYECKHH PsiI, 00MIast i 25.09.2024 bubmmoreka [JOK

(bopMmyra, HOMEHKJIAaTypa 1 U3oMepus,

https://m.edsoo.ru/25a14636



https://m.edsoo.ru/3686e6f5
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3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYIT

CBOICTB"

duznyeckre 1 XMMHUUECKHE CBOICTBA 27.09.2024 Bu6numorexa [IOK
ankaHoB HaxoxaeHue aakaHOB B https://m.edsoo.ru/3137711c
8
npupojae. CriocoOsI MOTydeHus U bubnmoreka [JOK
IIPUMEHEHNE AIIKAHOB https://m.edsoo.ru/259b0asb
Huknoankansl: o0miast popmyna, 02.10.2024
9 HOMEHKJIATypa U U30Mepus, 0COOEHHOCTH bubnuoreka [IOK
CTPOEHHUS U XUMUYECKHUX CBOMCTB, https://m.edsoo.ru/156730d2
CTIIOCOOBI IOJTYYEHHUS ¥ IPUMEHEHHE
Pemenue pacu€tHbix 3a/1a4 Ha 04.10.2024
oTpeeNieHue MOJICKYIIpHOU (HOpMYyIIbI
10 OpPraHUYECKOTO BEIIECTBA 10 MACCOBBIM bubnnoreka [JOK
JIOJISIM aTOMOB JJIEMEHTOB, BXOJSIINX B https://m.edsoo.ru/bf84d8eb
ero coctaB. Cucremaruzanus u
0000111eHIe 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTHYECKU psijl, oOmas 09.10.2024
OopMyJia, HOMEHKJIaTypa, JJIEKTPOHHOE U
11 l('il)p(I;)CT};aHCTBeHHOG CT}I;I())CHI/IG MoleeKyn. bubmmorexa [TOK
https://m.edsoo.ru/273b0ale
CTpyKTypHas ¥ IUC-TPAHC-U30MEPUS
AJKEHOB
1 du3HUECKUE U XUMUYECKHE CBOMCTBA 11.10.2024 bubGnuoreka IIOK
ankeHoB. [TpaBmiio MapkoBHUKOBA https://m.edsoo.ru/21069ccd
13 CnocoObl MoNTy4eHus! 1 IPUMEHEHHE 16.10.2024 bubnunorexa [IOK
AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktrueckas padota Ne 1 mo teme 18.10.2024
" bu6mmorexa [IOK
14 [Tonyuenune sTuIEHA U U3yYEHUE ETO

https://m.edsoo.ru/094 1eed8



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
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Pemrenne pac4€THbIX 3a1a4 HA

23.10.2024

bubmuoreka [JOK

15 onpeelIeHUE MOJIEKYJISIPHON (POPMYIIbI
e YIIp opwy. https://m.edsoo.ru/e9ea9921
OpPraHUYECKOro BEIECTBA
AnKaaueHsl: CONpsKEHHBIE, 25.10.2024
bubmuoreka [JOK
16 H30JIMPOBAHHBIE, KYMYJIUPOBAaHHbIE.
https://m.eds00.ru/04298c0a
OCcoOEeHHOCTH PTIEKTPOHHOTO CTPOCHUS
17 XUMHUYECKUE CBOMCTBA COMPKEHHBIX 06.11.2024 bubaunorexa [IOK
JIUECHOB https://m.edsoo.ru/e561253d
18 CriocoOBblI MoJTyYeHHsI U IPUMCHEHUE 08.11.2024 bubmmoreka [IOK
aJKaJuCHOB https://m.edsoo.ru/1aa81660
AJKUHBL: TOMOJIOTUYECKUM psiJl, o01Ias 13.11.2024
19 ¢bopmyra, HOMEHKJIATypa, SJIEKTPOHHOE U bubnnorexa [HJOK
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII, https://m.edsoo.ru/68bbccdc
¢bu3nueckue cBoicTBa
XHUMUYECKUE CBOKMCTBA aJTKMHOB 15.11.2024 bubnuotexa [JOK
20 KauecTBeHHBIE peaklii HA TPOMHYIO https://m.edso00.ru/23493a93
cBs3b CrIOCOOBI MOMYUYEHUS U https://m.edsoo.ru/7b1c48da
NIPUMEHEHHE AJIKMHOB https://m.edsoo.ru/a6f9alea
ApeHbI: TOMOJIOTHYECKUH Psifl, 00IIast 20.11.2024
OopMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE U
(opaty P P bu6mmoreka [IOK
21 IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
https://m.edsoo.ru/a92a7094
OeH30J1a ¥ TOJIyoJa, UX (PU3NYECKUE
CBOMCTBA
22.11.2024 bu6mmorexa [IOK
2 XHUMHYECKHE CBOMCTBA aPEHOB: PEAKIUU https://m.edsoo.ru/a44alae4
3aMELIEHUSU TPUCOCTUHEHUS
3 Croco0bl MOTy4eH s 1 IPUMEHEHHE 27.11.2024 bubnuoreka [IOK

apeHoB. Pemenne pacy€THeIX 3a/1a4 Ha

https://m.edsoo.ru/6f717d09
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https://m.edsoo.ru/68b6cc4c
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OIIpEeIETICHUE MOJIEKYIIAPHOI (HOpMyIIBI
OpPraHUYEeCKOro BELeCTBa

https://m.edsoo.ru/53461a2c

24 I'eneTnyeckas CBI3b MEKYy pa3InYHbIMU 29.11.2024
KJIacCaMM YIJIEBOIOPOOB
75 [Tpuponnsriii ra3. [lomyTHbie HEPTIHBIC 04.12.2024
rassl
26 KameHHbI#1 yrojib 1 NpoIyKThl €ro 06.12.2024 bubmumoreka [IOK
nepepaboTKH https://m.eds00.ru/69b3398b
Hed1p 1 ciocoOsI e€ nmepepaboTKH. 11.12.2024
27 [TpuMeHeHHEe TPOYKTOB MTEPepadoTKH bubmmorexa [IOK
P POAYK pep https://m.edsoo.ru/21f9de78
HepTH
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
28 3JEKT OHH(I))G CT oeHHe'yreaK I/II/Ip 13.12.2024 Bubmiorexa LIOK
P P > peardt o https://m.edsoo.ru/82b4d759
3aMeLIEHUS rajoreHa
JlelicTBHE 1Ien04Yer Ha
29 raJIOr€HIpoU3BOAHbIE. B3aumoneiicteue 18.12.2024
JUTAJIOT€HAJIKAHOB C MAarHUEM U LIMHKOM
CucreMmaru3anus 1 0000IIeHIE 3HAHUH bu6mmoreka [IOK
30 . . 20.12.2024
1o pazzeiny "YTrieBoaopoabl https://m.edso0.ru/20e89{22
KonTponbnas pabora no teme bubnuoreka [IOK
31 " ] 27.12.2024
YrieBoaopobl https://m.eds00.ru/95¢9e298
[IpenenbHble OTHOATOMHBIE CTIUPTHI:
TOMOJIOTHUYECKUH psil, oO1iast popmyna,
32 CTPOEHUE MOJIEK JI'I) H30Me I/Iﬂ(b e 10.01.2025 Bubmiorexa LIOK
P Y pYL, . https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiiaccuukanus,
¢du3nueckue cBoiicTBa
3 XUMHYECKHE CBOMCTBA MPEACTBHBIX 15.01.2025 bubnunorexa [IOK

OIHOATOMHBIX CIIMPTOB

https://m.edsoo.ru/26ee34fe



https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/69b3398b
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CriocoObl osTy4yeHHs U IPUMEHEHNE

17.01.2025

bubmuoreka [JOK

34
OZHOATOMHBIX CIUPTOB https://m.edso0.ru/484100000000000
[TpocTeie 3¢uphl: HOMEHKIATYpA U 22.01.2025
bu6mmoreka [IOK
35 M30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
. https://m.edsoo.ru/c2¢c788b2
XUMHUYECKUX CBOMCTB
MHOroaToMHbIEC CITUPTHI: STUICHTIIHKOIb 24.01.2025
bu6mmoreka [IOK
36 Y TJIMLEPUH, UX PU3NUYECKHE U
- https://m.edsoo.ru/ee4d84aa
XUMHUYECKHUE CBOMCTBA
17 CriocoOsl MoTyueHus: U MpUMEHEHUE 29.01.2025 bubnuorexa [JOK
MHOTOaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
38 ®deHOJT: CTPOEHHE MOJIEKYJIBI, (PU3HUECKHE 31.01.2025 Bubaunorexa [IOK
cBoiicTBa. TokCMYHOCTH (peHOIIa https://m.edsoo.ru/2ce726{8
Xumudeckue cporictBa ¢perosa CriocoOsr bubmorexa LIOK
39 L — 05.02.2025 https://m.edsoo.ru/037ca5f9
yd P https://m.edsoo.ru/c77ddf4c
ITpakTruyeckas pabora Ne 2. Pemenue 07.02.2025
bu6mmoreka [JOK
40 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
" " https://m.edsoo.ru/fdOced09
CrupTsl ¥ GHeHOIBI
41 CucreMaruzanus 1 0000IIEHNE 3HAHUN 12.02.2025 bu6nmoreka IIOK
110 TeEME https://m.edsoo0.ru/1810cb9b
AnpJeruibl ¥ KETOHBL: 2JIEKTPOHHOE 14.02.2025
42 CTpOeHUE KapOOHUIHHOM TPYIIIHI; bubnuoteka [JOK
TOMOJIOTHUYECKHE PsJIbI, 0011ast popmyia, https://m.edsoo.ru/b139beaa
M30MepHUs © HOMEHKJIaTypa
Anbaeruabl U KeTOHbI: PU3NYECKUe 19.02.2025
. . bubnmoreka [JOK
CBOMCTBA; PEaKIINK MPUCOSTUHEHUS
43 https://m.edsoo.ru/c887425¢

PeaKHHI/I OKHCJICHHS U KAaYCCTBCHHBIC
pPC€aKuuu aJIbACTUA0B U KETOHOB

https://m.edsoo.ru/a393baa9
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CriocoOblI MOJTy4eHUs AJIbJICTHIOB U

21.02.2025

bubmuoreka [JOK

44
KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE 25.02.2025
45 KHCIIOTBI, 0COOCHHOCTH CTPOSHUS MX bubmmorexa [OK
’ P https://m.edsoo.ru/fecOb113
MOJIEKYI
46 W3oMepust 1 HOMEHKIIATypa KapOOHOBBIX 28.02.2025 bubaunorexa [IOK
KHCJIOT, MX (pr3ndecKue CBOKWCTBA https://m.eds00.ru/700cc87b
XUMUYECKHE CBOMCTBA MPEEIbHBIX
bu6mmoreka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
47 C 5 05.03.2025 https://m.edsoo.ru/40e6e0e9
TIOCOODI HOMYHCHMUA 1 HIPUMCHCHUC https://m.edsoo.ru/7¢065c¢9d
KapOOHOBBIX KHUCIOT
OcobeHHOCTH CBOMCTB MypaBbUHON 07.03.2025
48 KHCIOTH. MHOTOOOpa3ue kKapOOHOBBIX bubmmorexa LOK
) P P https://m.edsoo.ru/bb31be71
KHCIIOT
CrnoxHble 3(Upbl: TOMOJIOTUYECKUH s, 12.03.2025
49 obmas popmysa, uzoMepus u bubmmorexa [TOK
o pMYIa, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
ITpakTruyeckas pabora Ne 3. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bu6mmoreka [JOK
50 . 14.03.2025
KapGonossie kucnotel. CloKHbIE https://m.edso00.ru/486671fb
s¢upsr"”
51 XKupsr: crpoenue, pusndeckue u 19.03.2025 bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA (TUAPOITHU3) https://m.edsoo.ru/al9c5b98
MBpbla Kak COJIM BBICIIUX KapOOHOBBIX 21.03.2025
57 KHUCIIOT, UX Motoliee aercTBue. [lonstue bu6mmorexa [IOK
0 CUHTETUYECKHUX MOIOIIUX CPEACTBAX https://m.edso0o.ru/3¢566565
(CMCO)
53 ['eneTnveckas CBSI3b yraeBOAOPOIOB U 02.04.2025 bu6mmorexa [IOK
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KHCJIOPOJICO/ICPIKAIIMX OPraHUIECKUX

https://m.eds00.ru/56790c96

BEILIECTB
OO1m1ast XxapaKTEepUCTHKA YTIEBOJOB U 04.04.2025
KJIacCU(UKALIUS YTIEBOIOB (MOHO-, TU- U Bu6nuorexa [TOK
54 nosrcaxapusl) MoHocaxapuabl: https://m.edsoo.ru/7a9693al
(u3HUecKre CBOMCTBA U HAX0XKICHUE B https://m.edsoo.ru/b4bdda2d
pupoJie
Hcaxapupl. caxapo3a, MaIbTO3a 1 09.04.2025
55 faKTosap Haxox e}I:He B IIPUPOJIE U bubmorexa [IOK
' A PHPOA https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHIOB
[Tonucaxapuael: CTpoeHUE 11.04.2025
bubmuorexa [JOK
56 MaKpOMOJIEKY, GU3NYECKUE U
- https://m.edsoo.ru/72a04508
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
Pemenue pacueTHbIxX 3a1a4 Ha 16.04.2025
57 onpeJielIeHue J0IU BbIX0Ja NPOayKTa bubmmorexa [JOK
bed A 718 POAYEE https://m.edsoo.ru/7fde47ef
peaKIK OT TEOPETUUYECKH BO3MOKHOTO
KonTponbnas pabora no teme 18.04.2025
58 "Kucnoponaconep:xaiue opraHnyecKkue bubmorera [JOK
poa " ACPAatl P https://m.edsoo.ru/42c6678e
COEJIMHEHUS
AMUHBIL: KiaccuuKalus, CTpOeHHE 23.04.2025
MOJIeKYJI, o0mmas popmyia, u3oMepusi, Bu6nnorexa LIOK
59 HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA https://m.edsoo.ru/efa7e6ca
Xumu4eckue cBoicTBa anupaTUIECKuX https://m.edsoo.ru/1bc5¢f80
aMUHOB
AHWIIVH: CTPOCHHE AHWINHA, 25.04.2025
60 0COOEHHOCTH XUMHYECKHX CBOWMCTB bubmorexa HOK
https://m.edsoo.ru/39cd21f1
aHWJIMHA
bu6mmoreka [JOK
61 AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1 30.04.2025

https://m.edsoo.ru/d1773e80
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nu3zomepus, prusnyeckre 1 XuMUIECKre
cBoiicTBa. OTAEIBHBIC IPEICTABUTENH O
AMUHOKHCIIOT

https://m.edsoo.ru/77df705a

benku kak npupoaHbIe OJIUMEpPHI;

bu6mmoreka [IOK

62 CTPYKTYpbI 0elKOB XUMUYECKHE CBOKWCTBA 1 07.05.2025 https://m.eds00.ru/429e¢9899
0O€JIKOB https://m.edsoo.ru/6237306d
[TpakTrueckas padota Ne 4. Permenue 14.05.2025

63 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME | bubnnoreka [JOK
"A30TCoaepKale OpraHuueCcKHe https://m.edsoo.ru/8e3c02d1
coequHeHnsa"

[IpakTrueckas padota Ne 5. Permenue 16.05.2025

64 AKCIICPUMEHTAIIbHBIX 33724 110 TEME | bu6mmoreka [JOK
"Pacrio3HaBaHuEe OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coeqrHeHnin"

KonrtponbHas pabota no reme 21.05.2025
65 "A30TcoepIKalle OpraHuIeCcKue 1 Bubmorexa ITOK
AP " & p https://m.edsoo.ru/ce561bc7
COEIMHEHUS
OCHOBHBIE IOHATHUA XUMUU 23.05.2025
BBICOKOMOJIEKYIIIPHBIX COSTUHEHNN U
66 METOIBI UX CI/IiTel;)a —TIOJIUMEPU3ALINSI U 1 bubmmorexa LHOK
A przall https://m.edsoo.ru/7aa63ebd
nonukonaencanus. [limacTtmaccs! u
BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 66

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHBIE
Nenn/m | Tema ypoka Kourpo Hpakru | Jlara 1Hpponbie
Bcero  JabHBIE YyecKHe u3y4eHusi oOpa3oBaTe/IbHbIE
padoTbI padoThsI pecypcbl
[Ipenmer opraHn4eckoil XMMHH, €€ BOSHUKHOBEHHUE,
1 1 05.09.2024
pa3BUTHE U 3HAYCHUE
) Teopust cTpoeHUs OpraHuYeCKuX coeuHeHnd A. M. | 12.09.2024
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o KacCUPUKALMKA OPTaHUISCKUX 19.09.2024
3 BenlecTB. Homenkinarypa (cucremaruyeckas) u | |
TPUBHAJIbHBIC Ha3BaHUS OPraHUYECKUX BElIeCTB. BxonHas
KOHTpOJIbHas paboTa
AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUH PsLL 1 26.09.2024
5 MeraH 1 3TaH — MPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1 03.10.2024
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 10.10.2024
7 OTUJIEH U NPOIUJIEH — MPOCTEHIINe peICTaBUTeNN | 17.10.2024
aJIKEHOB
3 [Ipaktuueckas padora Ne 1. «[lomyuenue sTuneHa u 1 | 24.10.2024
U3y4EHUE €r0 CBOWCTB)
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. | 07.11.2024
[TonyyeHue CHHTETUYECKOTO KaydyyKa U PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS, 14.11.2024
10 TOMOJIOTHUECKUN psil. ALETUIIEH — IPOCTeHIINi 1
[IPEACTABUTEND AJIKUHOB




21.11.2024

11 Bpluncnenus 1o ypaBHEHHUIO XUMUUYECKON PEaKIUU
12 Apenbl: 6eH3011 U TOJTYO0JI. TOKCHYHOCTh apEHOB 28.11.2024
13 ['enernueckas CcBsi3b yrieBOI0POA0B, MPUHAICKAIINX K 05.12.2024
pa3IMYHBIM KJaccam
[IpupoHbIE HCTOYHUKH YITIEBOJOPOIOB: IPUPOIHBIN a3 12.12.2024
14 U NMONyTHbIE HE(TAHBIE Ta3bl, HeYTh U IPOAYKTHI €€
nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIVIEBOLOPOIOB: IPUPOIHBIN ra3 19.12.2024
15 U TIONyTHBIE He(TAHBIC Ta3bl, HEYTh U IPOAYKTHI €€
nepepadoTKu
16 KonTponpHas padoTa mo pazaeny «YTiIeBoI0pOIB 26.12.2024
17 [IpenensHbIE OJTHOATOMHBIE CIUPTHI: METAHOJ M 3TAHOI. 09.01.2025
Bonoponnas cBsa3b
18 MHOroaroMHbI€ CIUPTHI: ITWICHIIIMKOJIb U TIIULEPUH 16.01.2025
19 @DeHOoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE 23.01.2025
CBOMCTBA, IPUMEHEHHE
20 Anpaerugpl: GopMambAETU U alleTalbIeTH/I. AIIETOH 30.01.2025
71 OnHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KHCIOTHI: 06.02.2025
MypaBbUHAs U YKCyCHas
2 [TpakTuueckas padota Ne 2. «CBoiicTBa pacTBOpa 13.02.2025
YKCYCHOM KHUCIIOTBI»
23 CreapuHOBas U OJIEMHOBAsA KUCIOTBI, KaK IPEICTaBUTEIIN 20.02.2025
BBICHIMX KapOOHOBBIX KHCIOT
24 Mpb11a Kak coJId BBICIINX KapOOHOBBIX KHCIIOT, UX 27.02.2025

MOIOIIIeE IEUCTBUE




)5 CrnoxHnble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. ! 06.03.2025
I'maponu3 cioxHbIX 3¢pUpoB

26 XKupsl: ruaponus, npuMeHeHne, OnoIoTHYECcKas poib | 13.03.2025
JKUPOB

7 YrieBosibl: coctaB, Kiaccudukamys. Baxuenme | 20.03.2025
IPEeJCTaBUTEINN: TII0K03a, (PPYKTO3a, caxaposa

28 Kpaxman u niesutoiio3a kak mpupoHbIe MOTUMEPDI 1 03.04.2025

29 KonTponbhas pabota no pazneny «Kucnopoacoaepskaniue 1 10.04.2025
OpraHUYECKHUE COCAVNHEHUS

30 AMMHBI: METHJIAMUH U aHUJIUH 1 17.04.2025

31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYECKHE | 24.04.2025
COEIMHEHUS, UX OHuooruyeckoe 3HaueHue. Ilentu bl

3 f::;(yI;IHI;iII; zpﬂponHHe BBICOKOMOJIEKYJIIPHBIC | 15.05.0005

33 OcHoBHBIE VHOH}ITI/I}I XUMHH BEICOKOMOJICKYIISIPHBIX | 22.05.2025
COCIMHEHUN

34 OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX |
coequHeHui. [1nmacTMaccel, KaydyKu, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

KonTp
0JIbHBI

Bcero e
pador
bl

IMpakr
HYeCKH
e
pador
bl

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTYpaIUs
aTOMOB

03.09.2024

[lepuonnueckuii 3akoH u [lepuonnueckas cucrema
xuMmudeckux 3ieMeHToB . 1. Mengeneesa, ux cBsizb C
COBPEMEHHOMN TEOPUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHUECKUX
3JIEMEHTOB U UX COCIMHEHMH 0 TpyIaM U Iepuoiam.
3HaueHUE NEPUOJINYECKOr0 3aKOHA U CUCTEMBI XMMUUYECKUX
anemeHToB J[.M1. MenneneeBa B pa3BUTHN HAYKU

Crpoenue BeniecTBa. XMMHUUYECKast CBSA3b, €€ BUBL;
MEXaHU3MBbI 00pa30BaHUs KOBAJICHTHOU cBsI3u. BomopoaHast
CBSI3b

BanentHocTb. DnekTpooTpuiareabHOCTh. CTeneHb
oKucieHus. BellecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHUS

10.09.2024

17.09.2024

24.09.2024

01.10.2024

ITousTue o JUCIICPCHBIX CUCTEMAX. Hctunasie n KOJIJIOMOHBIC
PpacCTBOPHEI. MaccoBas gons BCIIICCTBA B paCTBOPEC
KJ'IE[CCI/I(I)I/IKB.I_[I/IH W HOMCHKJIaTypa HCOPraHUYCCKUX
coequHeHMH. ['eHeTHYECKas CBA3b HCOPraHNYCCKUX BCILCCTB,
Pa3IMYHBIX KJIaCCOB

Knaccudukanus XMuMUYEeCKUX peaKiiyii B HEOPraHHUECKOU U
OpPraHUYeCcKOi XUMHH. 3aKOH COXPAHCHUSI MAaCChI BEIICCTB;
3aKOH COXPAHCHUs U MPEBPAICHUS SHEPTHH MTPH XUMUYCCKUX
peaKIusx

08.10.2024

15.10.2024

22.10.2024




Ckopoctb peakiuu. OOpaTuMble peakui. XUMHYECKOe

05.11.2024

? paBHOBECHE
10 [TpakTuueckas padorta Ne 1. «Bnusinue pa3iauuHbix (akToOpoB 12.11.2024
Ha CKOPOCTh XUMUYECKOW PEAKLIUH
DJeKTpoMTHYECKas Aucconuanus. [lonsarue o BogopoiHOM 19.11.2024
11 nokazatene (pH) pactBopa. Peakuinu nonHoro ooMeHa.
['maponn3 opraHUYeCKUX U HEOPraHMYECKUX BEIIECTB
2 OKHCTUTENEHO-BOCCTAaHOBHUTEIbHBIC peakiun. [lorsaTre 06 26.11.2024
3JIEKTPOJIN3€E PACIJIABOB U PACTBOPOB COJIEU
13 Kontponbnas padota no pazaeny «TeopeTudeckrne OCHOBBI 03.12.2024
XUMUN
Mertamibl, ux nosioxkenue B [lepuoauueckoit cucreme 10.12.2024
14 xummudeckux aneMeHToB [[. M. MenzaeneeBa 1 0coOEHHOCTH
cTpoeHus aromoB. O0mue pusndeckre CBONCTBa METAIIOB
15 CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH Pl HAPSKECHUM 17.12.2024
METaJUIOB
16 XUMHUYECKUE CBOMCTBA BaKHEHIINX METAJIIOB (HATPHH, 24.12.2024
KaJIUi, KaJIbIIUA, MarHui, aIIOMUHUN) U UX COEAMHEHUIN
17 XUMHYECKUE CBOWCTBA XpOMa, MEAU U UX COCIUHEHUIN 14.01.2025
18 XuMHYeCcKHe CBOMCTBA IIMHKA, JKejJe3a U X COSTMHEHUH 21.01.2025
19 [Tpaktrueckas padota Ne 2. "Pemrenue skciepuMeHTATbHBIX 28.01.2025
3az1a4 no teme «Meramib»"
Hewmeramnsl, ux nonoxenue B [lepuoanueckon cucreme 04.02.2025
20 XUMUYecKuX anemeHToB J{. M. MenpaeneeBa 1 0COOCHHOCTH
CTPOEHUS ATOMOB
®u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPOIIHS 11.02.2025
21 HEMETAJJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u
yriaepona)
22 XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBl U UX COCTMHEHUI 18.02.2025




25.02.2025

23 XUMHUYECKUE CBOMCTBA a30Ta, pochopa 1 X COeTUHEHUN 1
24 XUMHUYECKUE CBOWCTBA YIIIEPOJa, KPEMHUS U UX COEAUHEHUI 1 04.03.2025
25 [IpruMmeHeHre BaKHEUIIUX HEMETAIVIOB U MX COCIUHEHU M 1 11.03.2025
O06o0011eHne U cUCTeMaTU3aIMsl 3HAHUH 110 TeMe 18.03.2025
26 «Hemeramb». BeruuciaeHus 110 ypaBHEHUIM XUMHYECKUX 1
peaKuuii U TEPMOXUMHUYECKHUE PACUETHI
7 [TpakTueckas paborta Ne 3. «Pemienue skcrepuMeHTalIbHbBIX 1 01.04.2025
3azna4 no teme "Hemeranist"»
28 KoHTposbHas padota mo temam «Metaisi» U «HemeTamb 1 08.04.2025
79 Heoprannueckue u oprannyeckue kuciorsl. Heoprannueckue | 15.04.2025
Y OPraHUYECKUE OCHOBAHUS
AMdoTepHbIE HEOPTaHUIECKHUE U OPraHUICCKUE COCTMHCHUSI. 22.04.2025
30 ['eneTnueckasi CBA3b HEOPraHUYECKUX U OPraHUYECKUX 1
BEIIECTB
31 Ponb xumun B o6ecrieueHuu 3KOJIOTHYECKON, YHEPTeTHUECKOM 1 29.04.2025
U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MEIULIUHBI
1 [IpencraBnenus 06 o6mux HayIIHI)IXvaI/IHHI/IHaX | 06.05.2025
IIPOMBIIIJIEHHOTO MOJIy4Y€HUs BaXKHEUIIINX BEIIECTB
33 YennoBek B MUPE BELIECTB U MAaTEPHAIIOB 1 13.05.2025
34 XuUMUS U 300pOBbE YEIOBEKA 1 20.05.2025
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




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

* Xumus, 10 xnacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnankos C.A.
Axumonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumus, 11 xkmace/ I'abpuensia O.C., Octpoymos WN.T'., Cnankos C.A.

AxnmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

YYEBHO-METOJUYECKHNI KOMITJIEKT

[Ipumepnas nmporpamMmma cpeaHero (ToJHOT0) 00IIero o0pa3oBaHus M0 XUMHUH

(6a30BbBIN YPOBEHD).

I"apa H.H. IIporpammsl 06111e00pa3oBaTenbHbIX yupexaeHud. Xumus. 1 0xia- M.:
[Ipocsemenne, 2018r. -156¢.

Pymsutuc I'.E., ®. I'. ®enpaman Xumus 10 knacc: ydeOHUK 1S
0011e00pa3oBaTeIbHBIX OPraHU3alUi C MPUIIOKEHUEM Ha JIEKTPOHHOM
Hocutene (DVD) /T".E.Pynsurtuc, ®.I'.®enpaman. — M.: [IpocBemenue, 2018r.
Paneuxuiit A.M. JIlunaktuueckuit marepuain no xumuu 10-11: mocobue s
yuutens/ A.M. Paneuxuii — M.: [Ipocsemenune, 2016r. M.:

[IpumepHas nporpamMmma cpeaHero (IoJHOTro) oouiero o0pa3oBaHusl MO0 XUMUHU



(6a30BBIN YPOBEHB). XUMHUS : COOPHUK HOPMATHUBHBIX IOKYMEHTOB/ cocCT. J./1.
Huectpos, A.I'.ApkanbeB.-M.: lIpoda, 2022-112 c.

Paneuxuit A.M. Xumus. Junaktudeckuit matepuan .10-11 kimaccor: mocobue
JUISL yIUTEIIeH 0011eo0pa3oBaTeNbHbIX yupexaeHnuii -M.: [Ipocsemenue, 2016.-
144 c.

Paneukwuii, A. M. TpeHrpoBOYHbBIE U TPOBEPOUHBIE PAOOTHI 110 XUMHH B 8-11

KJ1accax : mocooue st yuurens /M. Pageukuit. - M. : TIpocsemenue, 2021.

DJeKTpoHHOE npuiiokeHue K yueonuky Pymsutuc I'.E., @. I'. ®enbaman Xumus
10 kacc: yueOHUK 17151 0011e00pa30BaTeNbHbIX OPraHu3aliil C MPUII0KEHUEM Ha
anexktpoHHoM Hocutene (DVD) /T.E.Pyasuruc, @.I".®enpaman. — M.
[Ipocsemenue, 2018 r.)

HNuTepHeT-pecypcsi:

1. BupryanbHas xumudeckas gadoparopusi: XuMus 00111asi © HeOpraHu4yecKast

xumusi, 10 — 11 k1. (info@uchportal.ru, gia.edu.ru);

2. CeteBoe oOpa3zoBarenbHOe coodmecTBo «OTKphITHIHN Kiaacey (http://

www.openclass.ru);

3. Yuurenbckuii noptan «Bce mis Yuureneit» (http://www.uchportal.ru);



4. Metoacogert (http:// metodsovet.su);

5. OTKpBITBINA KaTaJIOT 00pa30BaTENbHBIX NPE3EHTAN « Y YeOHbIE TPE3CHTALUN

(http:// www.uroki.net)

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET
[Toptan pynaamentanbHoro Xumuieckoro oopazoanusi ChemNet. Xumuueckas

uHpopmaimonHas ceth: Hayka, oOpazoBaHue, TEXHOJIOTUN

http://www.chemnet.ru ['azeta « XuMus» u callT s yuurtens «5 uay Ha ypok

XUMHWN»

http://him.1september.ru Enunas komnexkuus LOP: [IpeamerHas komiekuus

CXUAMUD

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
sKkcriepuMenThl: xumus. Komnekus Poccuiickoro o0mieo06pa3oBaTeabHOro

noprana



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Becepoccuiickas onumIinaia mKoJIbHUKOB 110 XUMUU

http://chem.rusolymp.ru Opranudeckasi XUMHs: SJIEKTPOHHBIN YUYEOHUK IS

CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YU€OHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUIEIK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAs] OJTUMITNAJA IO XUMUU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry Jlucraniimonsbie

9BPUCTHYCCKUC OJIUMITUAABI II0 XUMHHU

http://www eidos.ru/olymp/chemistry 3anumarenbHast XumMust

http://home.uic.tula.ru/~zanchem M3 ombita padotel yunrtens xumun: cait H.1O.

CoIcMaHOBOM



http://sysmanova.narod.ru Kabunet xumuu: caiit JI.B. PaxmanoBoi

http://www 104.webstolica.ru Knaccudukamus XuMHIeCKIX peakiuii

http://classchem.narod.ru KouTpen — Xumus ajist Bcex: yueOHO-

UH(OPMAIMOHHBIN CAUT






