MUWHHUCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJEPAIIIN
MyHuumnnajabHoe 01/1:KeTHOe 00111e00pPa30BaTeIbHOE YUpPeKIeHue

Paccmotpena

Ha 3aceJaHuHU IIKOJILHOTO
METOINYECKOT0 OO BENHEHNS
y4YUTEJIeH €CTECTBEHHBIX U

OpJioBckas cpeaHsisi 001eo0pa3oBarejbHas mKoJa Ne 1

[IpunaTa
IeJarOTHYSCKUM COBETOM
[TpoToxom Nel3

ot 30 aBrycra 2023 roga

06HICCTBGHHBIX JUCTUITIINH

[TpoTokon Nel
ot 28 aBrycra 2023 roga

PABOYAS [IPOTPAMMA
(ID 1888489)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

115t ooyuarormmxest 10 «A», 11 «Aw, 11 «b» knaccos

nocéaok OpuoBckuii
2023

YTBepKIeHA IPUKA30M
JUPEKTOPA IIKOJIBI
JI.®.babkuna

[Tpukaz No477

ot 31 aBrycra 2023 roga

MoanucaHo UMdPOBOV NOANUCHIO:
AvpekTop MBOY OCOLL Nel
J1.®.babknHa

DN: O=MBOY OCOLL Nel, CN=[iupektop MBOY
OCOLU Nel 1.®.6abkuHa,
E=o0sshl@orlovsky.donpac.ru

MpuunHa: 51 ABSAOCb aBTOPOM 3TOT0 JOKYMEHTa
[Mara: 4 CeHTA6pb 2023 r. 8:53:33



HOACHUTEJBHASA 3AIIMCKA

[IporpaMmMa 1o XuMuM Ha ypOBHE CpelHEro oOuiero oopasosanus pazpaboTaHa Ha ocHOBe DeiepanbHOIo 3aKOHa OT
29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanuny», TpedOBaHU K pe3yIbTaTaM 0CBOeHUS (peepanbHOM
oOpa3oBaTenibHOM mporpammel cpeaHero oomero oopaszoBanus (POII COQO), mnpexacrasneHHbix B DenepaibHOM
rocy1apcTBeHHOM oOpaszoBarenbHOM cTanaapte COO, ¢ yuétom Konnenuuu npenoaaBanusi yaeOHOTo peaMera « XuMus»
B oOpa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepannu, peaanu3yromux OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBI, U
OCHOBHBIX NOJIO)KeHUN «CTparerun pa3BuTus BocnuTaHus B Poccuiickoir @enepaumu Ha nepuon ao 2025 ropa»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIX0/I0B K pa3pabO0TKe MpOrpamMMBbl 10 XUMHH, K ONPEICTICHUIO 00IIei cTpaTeruu 00ydeHus, BOCIIUTaHUs
Y pa3BUTHs 00OYyYAIOIIMXCS CpecTBaMK yuyeOHoro npeamera « Xumus» ais 10—11 kimaccoB Ha 0a30BOM YPOBHE COCTaBUIIM
koHuentyanbHble nonoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAepKaHus, PE3ylbTaTOB O0y4YeHUs U
TpeOOBAaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB.

XuMHuueckoe oOpa3oBaHHE, TIOJy4aeMOE€ BBIMYCKHUKaMH 0O0Ie00pa30BaTeIbHONM  OpraHu3aluu, SBISIETCS
HEOTHEMJIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIYXHUT 3aBEPILAIOIIMM 3TAllOM pealn3alii Ha COOTBETCTBYIOLEM eMY
0a30BOM YpOBHE KIIIOUEBBIX ILIEHHOCTEW, MPUCYILUX ILEJIOCTHOM CHCTEME XMMHMYECKOro OOpa3oBaHMs. DTH LEHHOCTH
KacaloTcs TMO3HAHMUSA 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MHMPOBO33PEHMUsS] M OOLIEH KyJIbTYpbl YE€IOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO W TNPUPOJHOW cpene. Peanusyercs XUMHUUYECKOE
oOpa3oBaHHe OOYYarOIIMXCS Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHUsl CPEICTBAMHU YYEOHOTrO mIpeaMmeTa «XUMUs»,
COJIep’KaHUE U TOCTPOCHHE KOTOPOTO OMpeEeNieHbl B MPOrpaMMe MO XUMHUHM C Y4E€TOM CHEIU(PUKA HAyKH XUMUH, €€
3HAYEHMsI B TIO3HAHUU MPUPOJIBI U B MAaT€pUATBHOM KU3HU OOIIECTBA, a TaKXe C YYETOM OOIIMX LieJield U TMPUHIIMIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI Cpe/iHero ooiero oopasoanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM ITUBUIIN3ALIUU, B CO3JaHUHN
HOBOM 0a3bl MaTepuaibHOM KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B JOPMUPOBAHUE PALIMOHATBLHOTO HAYYHOT'O MBIIUICHHUS, B
CO3/1aHHE LIEJIOCTHOTO MIPEICTAaBIEHHS 00 OKPY’KAIOILEM MUPE KaK O €IMHCTBE NPUPObI U YETIOBEKA, KOTOPOE POPMUPYETCS
B XMMHUH Ha OCHOBE IIOHUMAaHUs BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIEro MUpa, OCO3HAHUS B3aMMOCBSI3H MEXAY CTPOCHUEM
BELIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMU 00JIACTSIMU IPUMEHEHMSL.



TecHO B3aMMOJEHUCTBYS C JIPYTMMHU €CTECTBEHHBIMH HAyKaMM, XMMUS CTaJla HEOTBEMJIEMOM YacCThIO MHPOBOU
KYJbTYpPbI, HEOOXOIMMBIM YCIIOBUEM YCIIEIIHOTO TPY/1a M )KU3HU KaKJ10T0 WwieHa oOuiecTBa. CoOBpeMEeHHAsi XMMUS KaK HayKa
co3ujaTenbHasi, Kak HayKa BBICOKMX TEXHOJIOTMI HAlpaBlieHa Ha pelIeHUE I100ajbHbIX IPOOJIEM YCTOMYHNBOIO Pa3BUTHS
YEJI0BEUECTBA — ChIPhEBOM, JHEPreTUUECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cooTBeTcTBUM ¢ 00IIMMU LIENSAMU U IPUHIUIIAMH CPETHErO 0011IEro 00pa30BaHUs COAEPKaHUE MTPEAMETA « X UMUS»
(10-11 xmaccel, 6a30BbIii YPOBEHb HM3YUCHHS) OPHEHTHPOBAHO MPEHMYIICCTBEHHO Ha OOMICKYJIBTYPHYIO IOATOTOBKY
oOyyaromuxcsi, HeOOXOAUMYIO UM JJi BbIPaOOTKM MHUPOBO33PEHUECKHUX OPUEHTUPOB, YCIEUIHOTO BKJIIOUEHHUS B JKU3Hb
colyma, poJI0JKEHUS 00pa30BaHUs B Pa3IMUHBIX 001ACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMHEH.

CocraBmnsiroliuMu  ipeAMeTa «XUMHUA» ABISAIOTCS 0a30Bble Kypchl — «Opranuueckas xuMmMus» u «OOmas u
HEOpPraHWYeCKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKU: CHUCTEMA
3HAHMM 110 HEOPTaHMYECKOW XUMUU (C BKIOYEHUEM 3HAHUW M3 OOUIEH XMMHUH) U OpraHnuecKor xumuu. GopmupoBaHue
JAHHOM CHUCTEMBbl 3HAHUN MPU U3YYEHUH MpeaMeTa 00ECredYrBAET BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaep:xxanust KypcoB — «Opranudeckas XxuMusi» 1 «OO01ias 1 HeOpraumueckas XumMus» copMupoBaHa B
IporpaMMe 0 XMMHUHM Ha OCHOBE CHCTEMHOIO MOAXO0Ja K M3YyYEHHUIO y4EeOHOro MaTepuana U 00yCIOBJIE€HA UCTOPUUYECKU
000CHOBaHHBIM Pa3BUTHUEM 3HAHUW Ha OMNpPEACIEHHBIX TEOPETHUECKMX YpOBHAX. Tak, B Kypce OpraHM4ecKOil XUMHUU
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHUUYECKOM TEOPUU CTPOCHHUSI OPTaHUYECKUX COCIUHEHUH, a TAK)KE HA YPOBHE
CTEPEOXUMUYECKUX U JIEKTPOHHBIX MPEJICTaBICHUNA O CTpOeHUH BeliecTB. CBeeHus: 00 U3yyaeMbIX B Kypce BELecTBax
JAIOTCSl B Pa3BUTUU — OT YIJIEBOAOPOJOB 1O CIOXHBIX OMOJIOTMYECKH aKTHBHBIX coeluHEHUH. B kypce opranuueckoi
XUMHHM TIOJYy4YalOT pa3BUTHE CHOPMUPOBAHHbIE HA YPOBHE OCHOBHOrO o00Imiero oOpa3oBaHHs MEpBOHAYAIbHbIE
NPEICTaBICHUS O XMMHUUYECKOM CBSI3U, KJIACCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHMS, O XUMUYECKON PEAKIINH.

[lon HOBBIM yrjoM 3peHus B mpeaMmeTe «XuMus» 0a30BOTO YPOBHSI pacCMaTpUBAETCS M3YyUEHHBIM Ha ypOBHE
OCHOBHOT'O OOWIEro 00pa3oBaHUsl TEOPETHUUECKUI Marepuan U (HPaKTOJOTUYECKHE CBEJEHUS O BEIIEeCTBaX M XMMHUYECKOU
peakuuu. Tak, B yacTHOCTH, B Kypce «OO0mas 1 HeopraHu4eckass XuMHs» 00ydaroIuMcs MPEAOCTaBISIETCS BOZMOXHOCTD
OCO3HaTh 3HAYEHHME IMEPHOAUYECKOIO 3aKOHA C OOLIETEOPETHUUECKUX M METONOJIOTMUYECKHUX IMO3ULHUHN, IIy0)Ke IMOHSThH
UCTOPUYECKOE U3MEHEHUE (PYHKIIUM 3TOro 3aKoHa — 0T 00001Iat0IeN 10 00BACHAIOIEH U IPOTHO3UPYIOLIEH.



Ennnas cucrema 3HaHWN O BaXXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX M MPUMEHECHUH, & TAKKE O
XUMHYECKUX PEAKIMAX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX IIPOTEKAHMSA ToNoNHseTcs B Kypeax 10 u 11 kiraccoB anemeHTamMu
COJICp)KaHUS, UMEIOIIMMHU KYJIbTYPOJOTMYECKUM M MPUKIAAHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAaHUIO
B3aMMOCBSI3M XHMHUHU C APYTUMH HayKaMU, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW W MPAKTHYECKOU JEATEIbHOCTU
4eJioBeKa, CIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUIIOKEHHUM
XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C
XUMUEN, KPUTUYECKH OCMBICIIMBATh HH(POPMAIIUIO U IPUMEHSATD €€ JJIs1 TOTIOJTHEHUS 3HaHUM, PEIICHUS WHTEIEKTYalbHbIX
U DKCTIIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3aa4. B 1emom cogepkanre ydeOHOro npeamera « XUMUs» JaHHOTO YPOBHS
U3YYCHUS] OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y 00YUAIOIIUXCS MUPOBO33PEHUECKON OCHOBBI JUIsl TIOHUMaHUS PUI0codCKUX
UJIeH, TAaKUX KaK: MaTepUAIbHOE €IMHCTBO HEOPTraHUYECKOTO U OPTaHUYECKOTO MHUPaA, 00YCIOBICHHOCTh CBOWCTB BEIIECTB
UX COCTAaBOM M CTPOCHHUEM, [TI03HABAEMOCTh IPUPOJIHBIX SBJICHUHN MyTEM SKCIIEPUMEHTA U PEIICHUS NPOTUBOPECUNNA MEKTY
HOBBIMU (PaKTaMHU U TEOPETHUUECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUU SKOJOTMYECKUX MpobiieM, a
TaKke mpolJieM cOepexeHUs PHEPreTUIECKUX PECYPCOB, ChIPhs, CO3/JaHUS HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B nnane pemienust 3aj1a4 BOCIUTAHUS, Pa3BUTHS U COLMAIM3ALUM O0YYaIOIIMUXCS TPUHATHIE MPOTPAMMOI 110 XUMUH
MOAXOJbI K OMPEACICHUIO COJEpkKaHUS U TOCTPOEHUsI MpeaAMeTa MpeaycMaTpuBalOT (POpMHUpPOBAHUE YHUBEPCATBbHBIX
y4eOHBIX NIEUCTBUN, UMEIOMMUX 0a30BOE 3HAYCHUE JIJISi PA3IMYHBIX BUAOB JEATEIbHOCTU: PEIICHUS MPOOJeM, MOUCKa,
aHanu3a U o0paboTKu HMHPOpPMAIUU, HEOOXOAMMBIX JIs MPUOOPETEHHUSI OMbITa MPAKTUYECKONW U HMCCIIEOBATEIhCKON
NEATEeIIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHUH XUMUHU.

B mpaktuke mpemnogaBaHus XUMHHM KaKk Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs, TaK U Ha YPOBHE CPEIHETO
oOmrero oOpa3oBaHusl, TIPU OMPEACIICHUN COJIEPKATEIIbHON XapaKTEPUCTUKH 1eJiel M3ydeHUs MpeaMeTa HampaBlIeHUEM
MEPBOCTETNICHHOW 3HAYUMOCTH TPAJUIMOHHO TNPU3HAETCS (OPMUPOBAHME OCHOB XHUMHUYECKONM HAyKHM Kak 00JiacTu
COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTUYECKOM [IEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJabTypbl. C METOAUYECKOW TOYKH 3PEHUS TAKOM MOAXO] K OMPEJENCHUIO LeJeH M3yUeHHs TIPeIMETa SIBJISIETCS BIIOJIHE
OTIPaBJaHHBIM.

CoracHO JaHHOM TOYKE 3pEHMUSI TJIABHBIMU IEISIMU U3YUYEHUS TIpeaMeTa « Xumusi» Ha 6azoBom yposHe (10 =11 ki1.)
SABJISIFOTCSL:



- dbopMHpOBaHWE CHUCTEMBl XHMHYCCKHUX 3HAHUN KaK BaXHEHIIEH COCTaBIAIONICH €CTeCTBEHHO-HAYYHOU
KapTHUHBI MHpa, B OCHOBE KOTOPOM JieXKaT KIIOUEBBIC MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE
S3bIKa HAYKH, YCBOCHHE U TIOHUMAHUE CYIIIHOCTH JOCTYIHBIX 0000IIEHN MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIICHUE
C UCTOpUEN UX Pa3BUTHUS U CTAHOBIICHHUS;

- dbopMHpOBaHUE U PA3BUTHUE MIPEACTABICHUIN O HAYYHBIX METOAAaX IMO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIU,
HEOOXOUMBIX JUJIsl NpUOOPETEHNsI YMEHUN OPUEHTHPOBATHCSA B MUPE BEILIECTB U XUMUYECKUX SBJICHUHN, UMEIOIINX MECTO B
IPUPOJE, B MPAKTUYECKON U MOBCEHEBHOM KU3HU;

— pa3BUTHE YMEHHUH M CHOCOOOB NIE€ATEIbHOCTH, CBA3aHHBIX C HAOJIIOJEHUEM U OOBSICHEHHUEM XMMHYECKOTO
HKCIEPUMEHTA, COOJIIOIEHNEM PaBUIl O€30M1aCHOT0 OOpAIIEHMSI C BELIECTBAMH.

Hapsimy ¢ »Tum, conep:kaTelibHasi XapaKTEpUCTUKA LieNiel W 3aja4 U3ydeHHUs MpeaMeTa B IMporpamMme 1Mo XUMHUHU
YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBMM C HOBBIMH IPHOPUTETAMHU B CHUCTEME CPEIHEr0 OOLIEro oOpa3oBaHUS.
CeronHs B MpenojaBaHUM XMMUU B OOJIbIIEH CTENEHH OTAAETCS MPEANOYTEHNE TPAKTUYECKON KOMIIOHEHTE COACpPKAHUS
00y4eHHs, OpUEHTUPOBAHHOM Ha MOJArOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHOM OpraHu3aliy, BIaIe0UIEro He HAbopoM
3HAaHMM, a QYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMH aKTUBHOTO TIOJyYE€HHS 3HAHUM U IPUMEHEHUS
UX B pEaJbHOM KU3HU JJIA PEIICHUS MPAKTUUYECKUX 3a7au.

B cBs3U ¢ 3TUM NpU U3y4YEHUHU MpeaMeTa « XUMUsD» JOMUHUPYIOIee 3HaUeHUE TPUOOPETAIOT TaKue LU U 3aJa4H,
KaK:

- ajanTarnus o0yJaromuxcs K yCIOBUSIM IMHAMUYHO Pa3BUBAIOIIETOCS MUPA, (HOPMUPOBAHNE UHTEIUICKTYaIbHO
pa3BUTON JUUYHOCTH, TOTOBOM K cCaM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHHM
B KOHKPETHBIX )KU3HEHHBIX CUTYAIIMSIX, CBI3aHHBIX C BEIIECTBAMH U HX TPUMEHEHUEM;

—~ (dopMupoBaHUE Y 00YJarOIIMXCS KITFOUEBBIX HAaBBIKOB (KIFOYEBBIX KOMIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE
3HAUYCHHUE TSI Pa3NIUYHBIX BHUJIOB JCATEIHHOCTH: pEIICHHs] MpoOjieM, MOWCKa, aHainu3a U o0paboTku wHbOpMaIUH,
HEO0OXOMMBIX ISl MPUOOPETEHHUS OTBITA IEITETLHOCTH, KOTOpas 3aHUMAeT BaKHOE MECTO B TO3HAHUU XUMHH, a TAKXKE TS
OILICHKU C TMO3UILIUNA 3KOJOTHUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIECCOB HAa OpraHU3M
YeJIOBEeKa U MPUPOJIHYIO CPELy;

- pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, MHTEIIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydarouuxcs:
CIIOCOOHOCTH CaMOCTOSTENILHO MPUOOPETATh HOBBIE 3HAHMS MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTAMH,



UCIIOJIb30BaTh COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOTHUHU ISl MOWCKAa U aHalu3a Y4eOHON M HAyYHO-TIOMYJISPHON
uHGOpPMaIIMU XUMAYECKOTO COACPKAHMS;

- dbopMHpOBaHUE U Pa3BUTHE Yy 00YUYAIONTNXCSA ACCOIMATUBHOTO M JIOTHUECKOTO MBIIIICHUS, HAOII0JaTEIbHOCTH,
COOpPaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUM M TMPOBEACHHUU
XHMHYECKOTO IKCTICPUMEHTA,

- BOCIHUTAHUE y 00y4JarOIUXCs YOS)KAIEHHOCTH B T'YMaHUCTUYECKOM HAIIPaBI€HHOCTH XUMHH, €€ BaXKHOHN pOJIU B
pelIeHUN TJI00aNbHBIX MNPOOJIEM PpalMOHAIBLHOTO IPUPOJONOIb30BAHUS, IMOMOJHEHUSI SHEPreTHUECKUX PECYpPCOB U
COXpPaHEHHUs IPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJUMOCTH OEpEeKHOI0 OTHOILIEHUS K IPUPOJIE U CBOEMY 370POBBIO,
a TaKXKe MPUOOPETEHMSI OIbITA MCIIONb30BAHMS MOJTYYEHHBIX 3HAHUUN JJI1 NPUHATHS TPAMOTHBIX PEIICHUN B CUTyalUsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

B yueOHOM m1aHe cpeiHero oo01iero 0opazoBanus npeaMeT « XuMus» 6a30BOr0 YPOBHS BXOJUT B COCTaB IPEAMETHOM
obnactu «EcTecTBeHHO-HAayYHBIE PEAMETHI.

OO6muiee 4Kciio 4acoB, OTBEAEHHBIX JUIsl M3YYEHHUS XMMHUHU, Ha 0Aa30BOM YpOBHE CpPEIHEro o0miero odopa3oBaHUs,
coctaBiiset 68 yacoB: B 10 knacce — 34 yaca (1 gac B Heaento), B 11 kinacce — 34 gaca (1 yac B Hezeno).



COILEPKXAHUE OBYYEHUA

10 KJIACC

OPT'AHMYECKAS XUMU

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMUH

IIpenmer opraHM4eckol XMMHUH: €€ BO3HUKHOBEHHME, PA3BUTHE WU 3HAYCHHE B IOJYUYCHHUH HOBBIX BEIIECTB U
MatepuaaoB. Teopusi CTpOCHUS OpraHudYeckux coenuHeHuit A. M. bytiepoBa, €€ OCHOBHBIC MOJOKEHUS. CTPYKTYpHBIC
dbopMyIIbl OpraHUYeCcKuX BemecTB. [ 'oMoIorus, n3oMepurs. XUMHYECKasl CBS3b B OPraHUYECKUX COCTMHCHUSAX — OJMHAPHBIC
Y KpaTHBIE CBSI3H.

[IpencraBnenne o kiaccupuUKalMd OpraHUYECKUX BemlecTB. HomeHkiaTypa OpraHMYecKUX COCAWHCHHI
(cucTeMaTHuecKas) U TPMBHAIbHBIC HA3BaHUS BAXKHEHIITMX MPEJICTaBUTENICH KJIACCOB OPraHUYECKUX BEIIICCTB.

DKCIepUMEHTANIbHBIE METO/Ibl U3YUYEHUSI BEIIECTB U WX MPEBpAIICHUN: 03HAKOMJIEHHE ¢ 00pa3laMu OpraHUYeCKUX
BEILIECTB U MaTepUallaMl Ha HUX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHX BEIIECTB, HAOIIOJCHUE W OIMUCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHWYECKUX BEIIECTB MPHU HarpeBaHuU (IUIaBJICHUE, OOYIJIMBAHUE U
rOpeHue).

YraeBonopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN psAd. MeTaH W 3TaH — NPOCTEUINE MPEICTABUTEIN AJIKAHOB:
bu3nYecKkue W XUMHYCCKHE CBOWCTBA (pEaKIMy 3aMCIICHHMS W TOPEHHUS), HAXOXKJIECHHWE B TNPHUPOJIC, IOJIyUYCHHE U
MIpYMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUM psii. DTUJICH U MPOMUJIEH — MPOCTEUIIINE TTPEJCTABUTEIIN AJIKCHOB:
bu3nYeckue W XUMHYECKHE CBOHCTBa (peakiuyd THAPUPOBAHMS, TaJOTCHHPOBAHUS, THIpATallud, OKHUCICHHS H
MOJIMMEPHU3ALINN ), TOTYyYCHUE U TPUMEHEHHUE.

Anxanuensl: Oyramuen-1,3 u wmetunOyrtagaueH-1,3: cTpoeHHe, BaXHEHIIHE XHUMHYECKHE CBOWCTBA (peaKius
nonumepusanum). [losydeHne CHHTETHYECKOTO KayuyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKHU psiA. ALETWICH — TPOCTEHINNI MpeCTaBUTEh
aJKWHOB: COCTaB, CTpoeHue, (U3MYECKHME M XHMHUYECKHE CBOWCTBA (peakiuyd THAPUPOBAHMS, TaJlOT€HUPOBAHUS,
rUApaTaIuy, TOPEHus ), MOIyuYeHHe U IPUMEHEHHUE.



Apenbl. beHzon: cocraB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBA (pEAKIMU TaJOr€HUPOBAHUS W
HUTPOBAHMS), MOJTyYEeHUE W MpUMEHEHHe. TOoJIyoJsI: cOCTaB, CTPOCHUE, (DU3MUECKUE W XUMUYECKHUE CBOWCTBA (pEaKINH
rajJOreHUPOBAHUSI U HUTPOBAHHUA), TMOJYYCHUE U NpUMEHEHHE. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBS3b MEXIY
YIJIEBOAOPOAAMU, IPUHAIIEKAITUMU K PA3IMYHBIM KJIaccaM.

[IpupoHbie CTOYHUKH YTIEBOA0pOAOB. [Iprpoanbiii ra3 u nomyTtHbie HeTAHbIE ra3bl. HeTh 1 €€ mpoucxoxieHue.
CriocoObI niepepaboTKu HEPTH: MEePEroHKa, KPEKUHT (TEPMUUECKUH, KaTAIUTUYECKUil ), mupoin3. [IpoaykTel nepepaboTku
He(TU, UX PUMEHEHUE B MMPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIN yTOIb U MPOAYKTHI €ro MepepadoTKH.

OKCnepruMeHTAIbHBIE METOAbl M3yYEHHUS BEIIECTB W UX MPEBPAIlCHUI: O3HAKOMJICHHE ¢ 0Opasliamu IuiacTMacc,
Kay4yKOB U pe3uHbl, Koyuiekiuu «Hedptb» u «Yronb», MojienpoBaHre MOJIEKYJ YTIIEBOIOPOIOB U TalIOT€HOMPOU3BOIHBIX,
MIPOBEICHHUE MPAKTUUECKOU pabOThI: MOTyUYEeHUE STUJICHA U U3yUYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Brruncnenus 1o ypaBHeHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJTMYECTBA KCXOIHOTO BEIIECTBA WIIU MPOAYKTA
peaKIuu Mo U3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIMH ).

Kucnopoaconep:xamme opraHndeCKue COCTMHECHUS

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOJI U 3TAHOJ: CTpOeHUE, PU3NUECKHUE U XUMUYECKUE CBOMCTBA (peaKIuu
C aKTUBHBIMU METaJJIaMH, TajJOT€HOBOJIOPOJIaMH, TOpeHHue), mpuMeHeHue. BoaopoaHbie CBS3M MEXAY MOJEKYJaMU
crupToB. JleHCTBME METAHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoOroaToMHbI€ COHUPTHI. IJTUJICHTIMKOIbL W TJIMIIEPUH: CTpOeHUE, (U3MYECKHEe W XUMUYECKHE CBOMCTBA
(B3aMMOAEICTBHE CO IIEIOYHBIMU METAJJIaMH, KaY€CTBEHHAs PEaKIUsl HA MHOTOATOMHbIE CIUPTHI). JIelicTBHE Ha OpraHu3M
yenoBeka. [[pumeHeHne ramuuepuHa U STUJICHTIIUKOJIS.

deHoJI: CTPOCHUE MOJICKYJIBI, (PU3HUECKUE M XUMUUYECKHE CBOMCTBa. TokcuuHOCTh deHona. [Ipumenenue dhenona.

Anpaerunbl U ketoHbl. opmanbaeru, aneTanbAeTU: CTPOCHNEe, (PU3NYECKUe U XMMHUUYECKHE CBOMCTBA (peakiuu
OKHCJICHHS] M1 BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIIMH ), TOTYyUYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeC/IbHBIE KapOOHOBBIE KUCIOTHI. MypaBbHHAS U YKCYCHAasl KUCIIOTHI: CTpOeHUE, (PU3NUECKUE U
XUMHUYECKHE CBOWMCTBa (CBOMCTBa, oOuIMe Ui Kijlacca KHUCJIOT, peakius dTepudukaiuiu), MmojydeHue U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCJIOThl KaK TPEICTABUTEIM BBICHIMX KApOOHOBBIX KHUCJIOT. MbUIa KaK COJM BBICHIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEeHCTBUE.



Crnoxxubie 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 ciaoxHbix 3¢gupos. XKupsl. ['naponus kupos.
[Ipumenenue xKupoB. bruonornueckas pob JKUPOB.

VYrneBoasl: cocraB, Kiaccupukanus yrieBojoB (MOHO-, IHU- W moJucaxapuisl). [noko3a — mpoctermit
MOHOCAXapua: 0COOEHHOCTH CTPOCHHS MOJIEKYJIbI, GU3MUYECKUE U XUMUYECKHE CBONCTBA (B3aUMOICHCTBUE C THIPOKCHIOM
menu(ll), okucnenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l), BocctaHoBiaeHHEe, OPOKEHHE TIIIOKO3bI), HAXOXKIECHUE B
npupojie, NpuMeHeHue, buonoruyeckas posib. @orocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnono3a Kkak npupoiHbie nmoaumMepsl. CTpoeHUE KpaxMalia U HEeJUTi0103bl. OU3NYECKHE U XUMUYECKHE
CBOMCTBa Kpaxmaja (TUAPOJIN3, KaYeCTBEHHAS PEAKIIMsI C HOJOM).

DKCclepuMEHTAIbHbIE METO/Ibl U3YYEHHs BEIECTB M MX MPEBpAllCHUN: NPOBEJCHHE, HAOIIOJEHUE U ONHCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJIA
okcupoM wmeau(ll)), MHOroaToMHbBIX CHUPTOB (B3auMojehcTBHE TuHIepuHa ¢ ruapokcuaoMm meau(ll)), ampaerugon
(OKHCIIEHHEe aMMHaYHbIM pacTBopoM okcuzaa cepedpa(l) u runpoxcuaom menu(ll), B3aumoneiicTBue kpaxmaia ¢ H0JI0M),
IPOBEICHHE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3anaum.

Bobluucnenus no ypaBHEHUIO XUMUYECKOHM peaknu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA UIIU TPOIYKTA
peaKLMK MO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOIO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTrcoaeprkanue oOpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe opraHuveckue coequnenus. Gusndyeckue 1 XMMUYECKUE CBOMCTBA aMUHOKHCIIOT
(Ha mpumepe riunrHa). buonornueckoe 3HaueHre aMUHOKUCIIOT. [lenTup.

benku kak mpupoaHbIe BBICOKOMOJIEKYIISIPHBIC coeinHeHus. [lepBudHas, BTOpUYHAs U TPETUYHAS CTPYKTYypa OCIKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: TUAPOJIN3, ACHATYpaIlisl, KaueCTBCHHbBIC PEAKIIUU Ha OCIKH.

DKCneprUMEHTATBHBIC METOIBI M3YYCHHUS BEIIECTB U UX MPEBPAIICHUI: HA0II0ICHUE U OTMCAHNUE JIEMOHCTPAITMOHHBIX
OTIBITOB: JICHATYypaIvs OSIKOB IPH HarpeBaHUH, [IBETHBIC PEAKIINH OCITKOB.

BbicOKOMOJIEKYIISIpHBIE COETUHEHUS

OCHOBHbBIE TTOHATUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb
MOJIMMEPHU3ALINK, CPEHsAs MoJieKyJsipHas Macca. OCHOBHBbIE METOJbl CHUHTE3a BBICOKOMOJEKYJSAPHBIX COCIUHEHUUA —
MOJIMMEPHU3ALIS U MOJTUKOHICHCAIUS.
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DKCIepUMEHTaIbHBIE METO/bl U3YUCHUS BEILIECTB U UX MPEBpAIICHUNA: O3HAKOMIIEHHE C 00pasiiaMu MPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBS3€M MpU M3yYEHWU OpPraHnyeckoid xumuu B 10 Kjacce OCyHIECTBISETCS 4epe3
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, SIBISIONIUXCS CUCTEMHBIMU IS OTACIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mire ecTeCTBEHHO-HAYYHBbIE TOHSTHS: SBJICHHE, Hay4dHbIH (DakT, TUMNOTe3a, 3aKOH, TEOpHs, aHalu3, CHHTE3,
KJaccuukaius, nepuoInIHOCTb, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHKE.

duznka: Matepus, SHEPrusi, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTEeTUUYECKUN YPOBEHbB, BEIIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, PU3NUYECKUE BEIIMYUHBI U €TUHUIIBI X U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHMHTE3, OUOJOTUUECKU AKTUBHBIC
BelecTBa (OCJIKHU, YTIEBO/IbI, JKUPHI, HDEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPOIbI, MOJE3HBIE UCKOTIAEMbIE, TOTIIIMBO, PECYPCHI.

TexHoJIOTUs: MUIIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIIBHOTO THWUTAHMS, MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U
KOCMETHUYECKHE MpenapaThl, MaTepUalibl U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KITACC

OBIIJAA N HEOPTAHMYECKASA XMMUA

TeopeTnueckre OCHOBBI XUMUU

XuMHuUeCcKuil aeMeHT. AToM. Aapo aroma, H30TOTMBI. DIEKTPOHHAS 000JI0UKa. DHEPTETHIECKUE YPOBHHU, IO TyPOBHHU.
AToMHBIe OpOuTamy, S-, pP-, d- amemMenTsl. OCOOEHHOCTH PACIPECICHHUS JICKTPOHOB IO OPOUTAIAM B aTOMax 3JI€MEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpaIIUS AaTOMOB.

[lepuonuueckuii 3akoH u Ilepuogmyeckass cucrema xumuueckux »saeMeHtoB JI. W. MengeneeBa. CBs3b
MEPUOANYECKOTr0 3aK0oHA U [leprnoauyueckon CUCTEMbI XUMHUYECKUX dIeMeHTOB []. 1. MenaeneeBa ¢ COBpeMEHHOM TeOpUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUECKUX JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX
BEILIECTB IO TPYyNIaM U MepuojiaM. 3HaYeHHE MePUOIUIECKOT0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BeniecTBa. XUMHUYECKasi CBA3b. Bl XUMHUYECKOH CBSI3M (KOBAJICHTHASI HETIOJSIPHAS U MOJISIpHAS, MOHHAS,
MeTayuinueckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHONM XMMHMUYECKOW CBSI3U (OOMEHHBIM M JOHOPHO-aKLENTOPHBIN).
BonoponHas cBa3b. BalleHTHOCTB. DI€KTpOOTpUIATENBHOCTh. CTeneHb OKUCIeHU. IOHBI: KATHOHBI M AaHUOHBI.
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BemecTtBa MOJEKYISIPHOTO W HEMOJEKYISIPHOTO CTPOCHMS. 3aKOH TOCTOSHCTBA COCTaBa BeEIIECTBA. THIIBI
KPUCTALTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUMNA KPUCTAIIMYECKON PEIIETKH.

[TonsiTue 0 nucnepcHbIX cucremax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBast 10J1 BEMIECTBA B pACTBOPE.

Krnaccudukanus Heopranmdeckux coequHeHuil. HoMmeHkaTypa HeOpraHM4ecKuX BeEIIeCcTB. | eHeTHueckasi CBA3b
HEOPTaHUYECKUX BEIIECTB, MPUHALICKAIIMNX K PA3TUYHBIM KJIACCaM.

Xumuueckas peakius. Kiaccudgukanus XUuMHUUEeCKUX peakifii B HEOPraHWUYECKOW W OPraHUYeCKOM XUMUU. 3aKOH
COXPaHEHMS MACCHI BEILIECTB, 3aKOH COXPAHEHUSI U IPEBPALLECHUS SJHEPTUH TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3UyHbIX (hakTopoB. OOpaTUMbIe peakiuu. XUMUYECKOE pPaBHOBECHE.
@akTOpbI, BIUAIOLIME HA COCTOSIHUE XUMUUYeCKOro paBHoBecus. [Ipunuun Jle Ilatense.

Onektponutuueckas aucconuanus. CuiibHbIe U ciadbie 3JeKTpoanuThl. Cpesa BOJHBIX PAaCTBOPOB BELIECTB: KUCas,
HEWTpasbHAas, MIEIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIAM.

DKCIepUMEHTaIbHbIE METObl M3Y4YEHHUs BEIIECTB M WX MpeBpalleHuil: neMoHcTpauus Taonul «llepuoandeckas
cuctema xumuueckux ayemeHToB J[. Y. MenneneeBay, uzydeHue Mojeiell KpUCTAUIMYECKUX PEIIETOK, HAOMI0ICHUE U
OTNMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHHE MEPOKCHIA BOJOPO/Ia B MPUCYTCTBUHU KaTalIUu3aTopa,
OTPE/ICJICHUE Cpellbl PACTBOPOB BEIIESCTB C MOMOIIBI0 YHHUBEPCAIBHOTO HWHAUKATOpPA, PEAKIMU HOHHOTO OOMEHA),
MIPOBEICHNE MPAKTUUECKON paboThl « BrusHue pa3nuyHbix (PakKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIUI.

Pacuérnble 3anaumn.

Pacu€tel MmO ypaBHEHMSM XUMHYECKUX PEAKUUHA, B TOM YHUCIE€ TEPMOXUMHUYECKUE PACUYETHI, PACUYETHI C
VICIOJIb30BAaHMUEM TOHATHUS «MACCOBAsl 10JI BELIECTBAY.

Heoprannueckast xumus

Hemeranmnel. ITlomoxxenne HemeTamnoB B Ilepuoguyueckoi cucrteMe XxumMudeckux aneMmeHToB . M. MenneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB. DU3NYECKUe CBONCTBA HEMETAJIIIOB. AJUIOTPOIHSI HEMETAIIOB (HAa TIPUMEPE KHUCIOPOa,
cepsl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAUIOB (TaJoreHoB, cephl, a3oTa, ¢ocdopa, yriepoaa U KpeMHHUS) U UX
COEIMHEHUH (OKCUIOB, KUCIOPOACOAEPKALIUX KUCIOT, BOAOPOIHBIX COEAMHEHUI).

[IpuMeHeHne BaXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.
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Meramnsbl. [lomoxenne wmeraimoB B Ilepumogmueckont cucreme xummueckux siemeHtoB [l M. Menpaeneesa.
OCcoOEHHOCTH CTPOEHUS DJICKTPOHHBIX 000J704YeK aTOMOB MeTayioB. OOmme ¢usnyueckne cBolicTBa MeTaioB. CIruraBbl
METAJJIOB. DJIEKTPOXUMHUUECKUN PSiJT HAMIPSYKEHUM METAJIIOB.

XUMUYECKUE CBOMCTBA BAKHEHIIINX METANIOB (HATPUM, Kalui, KaJbI[ui, MarHUM, ATFOMUHUM, [TUHK, XPOM, 5KEJI€30,
MeJb) U KX COCTMHEHHI.

OO61ue crnocoObl mosydyeHust MeTaJlyioB. [I[pruMeHeHre MeTaliioB B OBITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbI M3YUEHUS BEIIECTB U UX MPEBPAILCHHIN: U3YUYEHHUE KOJUIEKIUN «MeTalljIbl U CIIaBbl»,
00pa3lloB HEMETAIJIOB, pEUICHUE OHKCIIEPUMEHTAIbHBIX 3a/lay, HaOJMIOJIEHHEe U OMUCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUIPOKCHAA ATIOMUHHUS C PACcTBOpPAMU KHUCJIOT W IIEJIOYel, KaueCTBEHHbIE
peaKuuy Ha KAaTUOHBI METAJUIOB).

Pacuérnblie 3anaumn.

Pacuétsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM 00bEMY OJHOTO U3
YYaCTBYIOIIHUX B PEaKIIMKU BEIIECTB, pacu€Thl Macchl (00BEMA, KOJUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CIU OJTHO U3
BEIIECTB UMEET IPUMECH.

XUMMUS U )KU3Hb

Ponp xumMuu B 00€CIEUEHUM KOJIOTHYECKOM, SHEPreTUYECKOM U MUIINEBON 0€30MacHOCTU, Pa3BUTHUU MEIUIIMHBI.
[ToHsTME 0 HAYYHBIX METOIaX IMO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM.

[IpeacraBnenus: 00 OOUUX HAYYHBIX TPUHIIMIIAX MPOMBIIIIICHHOTO MOJTYYEHUS BAXKHEUIITNX BEIIECTB.

UenoBek B MUpe BEHIECTB U MATEPUAIIOB: BAXKHEUIINE CTPOUTEIBHBIE MAaTEPUAIIbl, KOHCTPYKIIMOHHBIE MATEPHUAJIbI,
KpacKH, CTEKJIO, KepaMuKa, MaTepuabl I SJICKTPOHUKH, HAHOMATepUaJIbl, OPraHUYECKUEe U MUHEPAIbHBIC YI00pCHHUS.

XuMHsI ¥ 3I0pOBbhE YENIOBEKA: IpaBWja HCIOJIb30BAHUS JIEKAPCTBEHHBIX TMIPEMaparoB, IpaBujia OE30MacHOTO
WCITIOJIb30BAHUS MIPETMapaToOB OBITOBON XUMHH B TIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHbIX CBsI3el pH 3yYeHUHr oOl1el 1 Heopraunuecko xumuu B 11 kacce ocyiecTisercs
yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHUM, TaK W TOHATHM, SBISIONIUXCS CHUCTEMHBIMHU IS
OTJAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61re ecTecTBEHHO-HAYYHbIE TOHATHUS: HAyYHbIN (haKT, TUNIOTE3a, 3aKOH, TEOPHS, aHAIN3, CUHTE3, KJIaccuuKanus,
NEPUOJIMYHOCTD, HAOMIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNE, U3MEPEHUE, SIBJICHNUE.
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®dusuka: MaTepusi, SHEPTrusi, Macca, aToM, JEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOM, PAAUOAKTUBHOCTh, MOJIEKYJIa,
DHEPTEeTUYECKUNA YPOBEHB, BEMIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUECKUE BETUINHBI M SUHUIIBI
WX U3MEPEHUSI, CKOPOCTb.

buonorus: kierka, opranusm, sKocucTeMa, ouochepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHoIOrUsA: XHUMHUYECKAas MPOMBIILICEHHOCTh, METAJUypIrusi, MPOU3BOJCTBO CTPOUTENBHBIX MaTEPHUANOB,
CEeJIBCKOXO03SUCTBEHHOE ITPOU3BOJICTBO, MUILIEBAS TPOMBIIIEHHOCTH, (hapMalieBTUYeCcKasi IPOMBIIIIEHHOCTh, TPOU3BOICTBO
KOCMETUYECKHX IPENapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpPUANOB, AJIEKTPOHHAs MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUU.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHWHU HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3VYJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBAHUA K pe3yJbTaTaM OCBOCHUS OOYYAIOUIMMUCS MPOrpaMM CpPEIHEro oOIIero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeAMEeTHbIM). HaydHo-meTonuyeckoi OCHOBOHM Juisi pa3paboTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MPOTPAMM CpPEIHEro oOmiero oOpa3oBaHUsl SIBISIETCS CUCTEMHO-AESITEIIbHOCTHBIM
MTOAXOI.

B cooTBeTCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX pE3YyJbTaTOB OCBOECHUS
npeaMeTa « XMMHUsD Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus BBIJCICHBI CIEIYIONIUE COCTABIISIIOIIHIE:

— OCO3HAaHHE OOYYAIOMIMMHUCS POCCUMCKONW TpakIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOATEIIBHOCTH U CaMOOIIPEIENICHHUIO;

- HaJM4Yue MOTUBAIIMU K 00yUCHHUIO;

- [[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JUYHOCTH HA OCHOBE KIIHOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPATUIIMA 0a30BOM HAYKH XUMUH;

- TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCsl PYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH 1IEHHOCTHO-
CMBICJIOBBIMHU YCTaHOBKaMU, MIPUCYIIIUMU IIETOCTHON CUCTEME XMMHUECKOTO 00pa30BaHMUS;

- HaJM4yue MPaBOCO3HAHUS JKOJIOTHYECKOW KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH >KU3HCHHBIC
TIJIAHBI.

JIMdHOCTHBIE PE3yNbTAaThl OCBOCHUS TMpeaMeTa «XUMUs» JOCTUTAIOTCS B €UHCTBE YUE€OHOW M BOCIUTATEIHHOU
JEATEIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKUMHU, COUMUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH M
ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIIeCTBa, MPUHATHIMU B OOIECTBE HOPMAMU M TIPAaBWJIAMH TIOBEIICHUS,
CIOCOOCTBYIOIIMMH TMTPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUSI IMYHOCTH 00YYAIOIIUXCSI.

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPaKAIT CPOPMUPOBAHHOCTH OMBITA MMO3HABATEIILHON U
MPAKTUYECKOHN JEATETbHOCTH 00YUYaIOIIMXCS TI0 peaiu3allii MPUHSITHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpa>k1aHCKOTO BOCIIUTAHUS:

- OCO3HAHMUS OOYYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBaKEHUS K 3aKOHY U
IIPaBOIOPSAKY;
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- MIPEICTABIICHUS O COMMAIBHBIX HOPMaX M MPaBUjiaX MEKJINIHOCTHBIX OTHOIIICHUN B KOJIJICKTHBE;

- TOTOBHOCTH K COBMECTHOM TBOPYECKOH JCATEIHHOCTH MPU CO3TAHUH YUIEOHBIX TPOEKTOB, PEIICHUN YICOHBIX
Y TI03HABATEIBHBIX 33/1a4, BHITIOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

- CIIOCOOHOCTH TOHWUMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apTyMEHTHI IPYTUX TMPU aHAIH3E
Pa3JIMYHBIX BUJIOB YYCOHOU IS TEIHHOCTH;

2) IaTpHUOTUYECKOTO BOCIIUTAHUS:

- IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPHUYECKOMY M HAYYHOMY HACJICIUIO0 OTCYECTBEHHON XUMUH,

- YBaKCHHS K MPOIIECCY TBOPUYECTBA B 00JIACTH TCOPUHU U MPAKTUIECKOTO MIPUMEHECHHS XMMHUH, OCO3HAHHS TOTO,
YTO JOCTHKEHUS HAyKH €CTh pe3yJbTaT JUIMTEIbHBIX HAOMIOJACHUH, KPOMOTIMBBIX JKCIEPUMEHTAIbHBIX ITOHMCKOB,
MIOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

- WHTEpeca W MO3HABATEIBHBIX MOTHUBOB B IMOJYYCHUU W MOCIEAYIOMEM aHAIN3¢ HHPOPMAIMHA O TIEPEIOBBIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

- HPaBCTBEHHOT'O CO3HAHMUS, dTHICCKOTO TTOBEACHUS;

- CIIOCOOHOCTH OIICHWBATh CHUTYAIllUH, CBS3aHHBIE C XUMHUYECKUMHU SIBIICHUSMH, W TIPUHUMATh OCO3HAHHBIE
peIIeHus, OPUESHTUPYSCH Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

- TOTOBHOCTH OIICHUBATh CBOE MOBEJICHNUE 1 TIOCTYITKA CBOUX TOBAPHIICH C IMO3UITUI HPAaBCTBEHHBIX 1 ITPABOBBIX
HOPM M OCO3HAHHUE MOCIIEICTBUI 3TUX IMOCTYIKOB,;

4) popmupoBaHUS KyIbTYPHI 30POBBS:

- MMOHMMAaHMUS IIEHHOCTEH 30pOBOro M Oe30MmacHoro obpasza KHU3HHM, HEOOXOAMMOCTH OTBETCTBEHHOI'O
OTHOIIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY M TICUXHUECKOMY 3/I0POBBIO;

—~ coOJI0/IeHUs MpaBuil 0€30MacHOr0 OOpalIeHHs C BEIIeCTBaMHU B OBITY, MOBCEAHEBHOW U3HU U B TPYIOBOMH
JIESITEIIbHOCTH;

- MTOHUMAaHUS IICHHOCTH TIPaBUJI WHIWBUIYAIBHOTO W KOJJISKTMBHOTO OE€30MAaCHOTO IMOBEICHUS B CUTYAIIHSX,
YTPOKAFOIINX 3I0POBBIO U )KM3HU JTFOJCH;

- OCO3HAHUS MOCJICICTBUI U HEMPUATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIs, HAPKOTUKOB, KYPEHUS ),

5) Tpy1OBOTO BOCITUTAHMS:
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- KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4E€OHO-UCCIEA0BATEIBCKOMN JAESTEILHOCTH, OOIIECTBEHHO MOJIE3HOM,
TBOPYECKOU U IPYTUX BUAAX JIEATCIIBHOCTH;

- YCTAHOBKM Ha aKTMBHOE YYacCTHE€ B PEIICHUM MPAKTHUUECKUX 3a/1ad COLMAJIbHOW HAMPABICHHOCTH (B paMKax
CBOETO KJjacca, IIKOJIbI);

- HHTEpeca K MPAKTUICCKOMY M3YyUCHHIO Mpodeccuid pa3IMuHoOro pojia, B TOM YHCJIe Ha OCHOBE MPUMEHEHUS
MIPEIMETHBIX 3HAHUM 110 XUMUHU;

- YBOKEHUS K TPYY, JIIOJAM Tpyda U pe3yjbTaTaM TPYA0BOM JIESITEILHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIAMBUIYaTbHON TpaeKTOpuH oOpa3zoBaHus, Oyayuied mpodeccuu u
peanu3aiuy COOCTBEHHBIX KM3HCHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB H
noTpeOHOCTEH 00IIIeCTBa;

6) 9KOJOTUYECKOT0 BOCITMTAHUSI:

- HKOJIOTUYECKH 11€J1IeCO00pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

- MOHUMAHUS TJIO0AJTBHOTO XapakTepa JKOJOTHYECKUX MPOOJieM, BIMSHUS SKOHOMHUYECKHUX MPOILIECCOB Ha
COCTOSIHUE TIPUPOJHON U COLIMATIBHOU CPEIb;

- OCO3HAHUSI HEOOXOJMMOCTHU HCIIOJIB30BAHUS JTOCTKEHHN XUMHUU JJISI PEIICHUST BOMPOCOB PAIlMOHAIBLHOTO
MPUPOJIOTNIOIH30BAHUS;

- AKTUBHOTO HENPUATHUS JCUCTBUM, MPUHOCAIIUX BpEH OKPYXKAKOLIEH MPUPOJHOU Cpele, YMEHUs
IIPOTHO3UPOBATH HEOIATONPUATHBIC SKOJIOTHICCKHIE TIOCIICICTBHUS MIPEAITPUHUMACMBIX JeHCTBUI U IPEAOTBPAIIATh UX;

- HaJu4yusl Pa3BUTOTO HKOJOTMYECKOIO MBIIUICHUS, SKOJIOTMYECKOW KYJIbTYphI, OIbITA JEATEIbHOCTH
DKOJIOTUYECKON HANPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS MU B ITI03HABATEIbHOM, KOMMYHUKATUBHON U COLMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHHSI aKTUBHO TTPOTHUBOCTOSTH UACOJIOTUN XeMOoPoOuu;

7) UEHHOCTH HAYYHOT'O MO3HAHUS:

—~ c(hOpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKd U
0OILIECTBEHHON TPAKTUKH;

- MOHMMAaHUS CIIEUU(PUKN XUMHUHU KaK HAyKW, OCO3HaHMS €€ Pojid B (DOPMHUPOBAHUH PAIIMOHAIBHOTO HAYYHOTO
MBIIIUICHUS, CO3J]aHUU II€JIOCTHOTO MPEJICTABJICHUSI 00 OKPY)KAIOIIEM MHPE KaK O €IMHCTBE MPHUPOJBI U YeJIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOIeM COXPaHEHUS TTPUPOIHOTO PAaBHOBECHS,
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- yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHHU JUJIsI COBPEMEHHOW NMBHIM3ALMU: B €€ T'yMaHHUCTHYECKOM
HaIIPaBJICHHOCTH U BAKHOM POJM B CO3JaHMU HOBOW 0a3bl MaTE€pHAIbHOW KYJbTYpbI, PEHIEHUHU TJIOOATBHBIX MpPOOJieM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBIPhEBOM, SHEPTETUUECKOM, MUIIEBOMN 1 SKOJIOTUYECKON 0€30IMaCHOCTH, B pa3BUTHHI
MEAMIIMHBI, 00ECTIEYeHUH YCIIOBUH YCIIEITHOTO TPYAa U SKOJIOTHYECKHA KOM(MOPTHOM KU3HU KaXKIOTO WieHa OOIIeCTBa;

- €CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHMMAaHUA CYIIHOCTM METOAOB TMO3HAHHUS, HCMIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTM HCIIOJIb30BaTh II0OJIydaeMble 3HAaHUS JJs aHajdu3a U OOBSICHEHWs SBICHUI
OKpY>KaoIIEero MUpa U MPOUCXOIALINX B HEM U3MEHEHUH, YMEHUSI JIe1aTh 0OOCHOBAaHHBIE 3aKJIFOUEHUS] HA OCHOBE Hay4HbIX
(aKkTOB ¥ UMEIOIUXCSI TAHHBIX C LIEbIO MOJYyYEHUS TOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHUS MJIs pelIeHHUs NpoOJieM B pealbHbIX
JKU3HEHHBIX CUTYalUAX;

— WHTEpeca K NO3HAHMIO U UCCIIE0BATENIbCKON AEATEIbHOCTH;

— TOTOBHOCTH M CITIOCOOHOCTH K HENPEPBIBHOMY O00Pa30BaHUIO U CAMOOOPA30BAHUIO, K AKTUBHOMY IMOIYUYEHUIO
HOBBIX 3HAHHM 110 XMMHUHU B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTSAMH;

- MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAIIPEMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS YU€OHOTO MpeaMeTa « XuMUs» Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus
BKJIFOYAIOT:

— 3HaYUMble A1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXKIUCIUIUIMHAPHBIE (MEXIpPEeIMETHBIE)
oOlIeHayYHbIE TOHATHUS, OTPAKAIOIIUE IEJOCTHOCTh HAyYHOM KapTUHBI MUpa W CHEHU(PHUKY METOJO0B MO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (DaKT,
NPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0IeHIE, U3MEPEHHE, IKCIIEPUMEHT U APYyTHUE);

— yHHUBEpCajbHble  yuyeOHble  JaelcTBUs  (TMO3HABAaTENbHbIE,  KOMMYHUKATHBHBIEC,  PETYJSATHBHbBIE),
obecneunBaronyie popMupoBanue GyHKIIMOHATHLHOW IPAMOTHOCTH M COIIMATILHON KOMIIETEHITUN 00YyJarOIINXCS;

- CIIOCOOHOCTH O0YYAIOIIMXCSA UCIOIB30BATh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATENIHLHON U COLUANILHOMN MPaKTHKE.

MeranpeaMeTHbIe  PE3yJIbTaThl  OTPAXAIOT OBJIAJCHHE YHUBEPCAIbHBIMM Y4€OHBIMH MO3HABATENbHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMU.

OBnazieHNEe YHUBEPCATBLHBIMU YUY€OHBIMH MO3HABATEIBLHBIMU JIEHCTBUSIMMU:
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1) 6a30BbI€ JIOTUYECKHE ICHUCTBUS:

- CaMOCTOATEIFHO (POPMYJIMPOBATH U aKTYaTM3UPOBATH IPOOIEMY, BCECTOPOHHE € paccMaTpUBaTh;

- OTIPEICIISITh TeNIN JASATEIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX JTOCTHXKCHHS, COOTHOCHTH PE3YIbTaThl
JEATETLHOCTH C TTOCTaBJICHHBIMHY IICIISIMH;

- UCITI0JIb30BaTh MPU OCBOCHUM 3HAHUUN MPUEMBI JIOTMUYECKOTO MBIIUICHHUS — BBIACIATh XapaKTEpHbIE MPU3HAKU
MOHATUN M YCTaHABIMBATh WX B3aMMOCBA3b, MCMOJIH30BATh COOTBETCTBYIOIIUE MOHSTHS JJisi OOBSICHEHUS OTACIIBbHBIX
(GhaKToOB U ABJICHMUIA;

- BBIOMPATh OCHOBAHUS U KPUTEPUH JIJISl KJIACCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIINIA;

- yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIC CBSI3U MEXKY N3Yy4aeMbIMU SIBJICHUSIMU;

- CTPOUTH JIOTUUECKHE PACCYXKIEHUS (MHIYKTUBHbIC, TEAYKTUBHBIC, [0 aHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU
Y TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUIX, (DOPMYIHPOBATH BHIBOIBI M 3aKITIOUCHUS,

- NPUMEHATH B MPOIECCE IIO3HAHMS, WCIONB3yeMble B XHMHH CHMBOJUYCCKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBEIBATH MOJICIBHBIE MPECTABICHUS — XUMUUYECKHUHA 3HAK (CUMBOJI) dJIEMEHTa, XUMU4YecKasi popMmylia, ypaBHCHHE
XUMUYECKON peakIMu — TPH PEIICHUH YYCOHBIX IMO3HABATEIBHBIX M TMPAKTHUECKHX 3aJ1ad, MPUMCHATH Ha3BaHHBIC
MOJICITbHBIE TIPEICTABIICHHUS JTSl BBISIBJICHHUS XapaKTEPHBIX MPU3HAKOB M3YYaEMbIX BEIICCTB U XUMHUCCKUX PEAKITHA.

2) 6a30BbIe UCCIEOBATEIBLCKUE JEHCTBUS:

- BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

- dbopMmynaupoBaTh 1EAM W 3a7a4d  HUCCJIEIOBAaHUS, WCIOJb30BaTh IIOCTABJICHHBIE M CaMOCTOSITEIBHO
chopmMyTupOBaHHBIC BOTIPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS (DOPMHUPOBAHUS TUTIOTE3BI TIO TIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

- BJIAJICTh HABBIKAMH CaMOCTOATEIHLHOTO IIJITAHUPOBAHHMS U TIPOBEACHHS YUYEHHYECKHX OKCIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHMsI HAOJMIOMAaTh 3a XOJOM TIPOIECCa, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3yJbTarT,
dbopmynupoBath 00O0OIIEHUS W BBIBOJABI OTHOCHTEIIBHO JOCTOBEPHOCTH pE3YyJIhTATOB WCCIICIOBAHUS, COCTaBISAThH
000CHOBaHHBIN OTUET O TIPOJIeTIaHHON padoTe;

- PUOOPETATh OIBIT YYCHUICCKON MCCIICIOBATEIHCKON U TIPOSKTHON JACATEIHBHOCTH, ITPOSIBISITH CIIOCOOHOCTD U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOJOB pPEUICHUs MPAKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB
MO3HAHUS.

3) paboTta ¢ uHOpMaLIUECH:
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- OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHKAX HMH(POpMAIUHN (HAYYHO-TIONMYJSpHAs JUTEpaTypa XUMHUYECKOTO
COJIepKaHusl, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHAIM3UPOBaTh WH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
IPECTaBICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

- (dbopMyIupOBaTh 3aIPOCHI U MPUMEHSTH PA3IMYHBIE METO/BI ITPH MOMCKE 1 0TOOpE HHPOpMAIUU, HEOOXOAUMOMN
JUTS BBITIOJTHEHUST yU4EOHBIX 3a/1a4 ONpeeIEHHOTO TUIIA;

- npuoOpeTaTh OMBIT HCIOJb30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH M  Pa3IMYHbIX
MIOUCKOBBIX CHUCTEM;

- CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJBHYIO (QopMy MpeAcTaBieHUs HUHPopManuu (cXeMmbl, TIpaduKH,
auarpammbl, TaOJHUIbI, PUCYHKHU U IPYTHE);

- UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEACTBA NpU paboTe C XMMHUYECKOM MH(OpMaluei: TpUMEHATb
MEXIpeIMETHbIE ((PU3NUECKUE U MAaTEMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00OpeBUATypbl, HOMEHKIIATYPY;

- MCTIONIb30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA HATIISTHOCTH.

OBraneHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU J1EHCTBUSMU:

- 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJI€ AHAJIOTa W/WIIN TUCKYCCHH, BBICKA3bIBaTh UICH,
(dbopMyIMpOBaTh CBOM MPEJIOKEHUS OTHOCUTEIILHO BBITTOJIHEHUS TIPEIOKEHHON 3a1a4H;

- BBICTYNIaTh C MPE3CHTAIMEH PEe3yIbTaTOB MO3HABATEIBHON NESTEILHOCTH, TIOTYYEHHBIX CAMOCTOSITEIbHO WITH
COBMECTHO CO CBEPCTHUKAaMU IPH BBINOJIHEHUH XMMHUYECKOTO HKCIEPUMEHTA, MPAKTHUECKOH padOThl MO MCCIEI0BaHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro npoekTa u (popMyarpoBaTh BHIBOJBI MO PE3yJIbTaTaM MPOBEIEHHBIX
UCCIIEIOBaHUM ITyTEM COTJIACOBAHMS MTO3UIIUH B X0/1€ 00CYXIeHUSI 1 OOMEHa MHEHUSMU.

OBnazieHne YHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUSIMHU:

- CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO MMO3HABATENBHYIO E€ATEIbHOCTD, ONPEEIIsis €€ Lean U
3a/la4, KOHTPOJHMPOBaTH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeJularaeMblii alropuT™M JACUCTBUH MpH
BBITIOJIHEHUN YYEOHBIX U MCCIENOBATENbCKUX 3aj1a4, BBIOMpaTh HanOosee d(pPeKTUBHBINA CIOCOO MX PEHICHHUS ¢ YIETOM
MIOJTyYEHUS] HOBBIX 3HAHHI O BEIIECTBAX M XUMHUECKHUX PEaKIIHSIX;

- OCYUIECTBIISTH CAMOKOHTPOJIb CBOEH JIEATETLHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3VJIBTATHI

10 KJIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranuyeckasi XuMush» OTPaXKaroT:
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- c(OPMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA,
pPOJIM XMMHH B TIO3HAHUM SIBJICHUH TPUPOJBI, B (POPMHUPOBAHUU MBINIICHUS U KYJIBTYPBI JUYHOCTH, €€ (PyHKITMOHATHHON
rPaMOTHOCTH, HEOOXOIUMOM ISl PEHICHUSI MPAKTUYECKUX 3a7]a4 U AKOJOTHUYECKH O0OOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO M IPUPOJIHOU CPEAE;

- BJIAJICHUE CHCTEMOW XMMHYECKUX 3HAHWI, KOTOpas BKJIIOYAET: OCHOBOIOJIAraIONIMe MOHITHUS (XUMUYECKUN
9JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0UuKa aToMa, MOJIEKyJa, BaJIGHTHOCTh, JEKTPOOTPUIIATEILHOCTh, XUMHUUECKasi CBS3b,
CcTpyKTypHas popmyina (pa3BépHyTas U COKpaliéHHas), MOJb, MOJIIpHAs Macca, MOJIAPHBINA 00BEM, YTIEPOIHBIN CKETET,
byHKUIHOHATBHAS TPyNIa, PaauKail, U30Mepusi, U30MEPbI, TOMOJIOTHYECKUHN Psijl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO U
a30TcoJIep Kalllie COeAUHEHUSI, MOHOMEP, TOJIMMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COSMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsi CTpOEHUs opraHudeckux BemectB A. M. byTmiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XWUMHHM; MHUPOBO33PCHUECKHE 3HAHMS, JIKAIIME€ B OCHOBE ITOHMMAaHMS
MPUYUHHOCTUH M CUCTEMHOCTH XUMHYECKUX SIBIICHUM, (DaKTOJOTHYECKHE CBEACHUS O CBOMCTBAX, COCTABE, MOJYYCHUU U
0€30MacHOM HUCTOJIb30BAHUM BAKHEUIIINX OPTaHUYECKUX BEUIECTB B OBITY U MPAKTUUECKOMN JAESTEILHOCTH YEIOBEKA;

- c(hOpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITUM, YCTaHABIMBATh UX B3aUMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPU OMIMCAHUHU COCTaBa, CTPOCHUS U MPEBPALICHUI OPTaHUYECKUX COCAUHEHMUIA;

- c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY JJISI COCTABJICHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIMEHHOW) (GOpMYJ OPraHMYECKHUX BEIIECTB W YPaBHCHHN XUMHUYECKHX pEaKIui,
W3rOTaBJIMBaTh MOJEIH MOJIEKYJl OPTraHWYECKUX BEHIECTB ISl WILTIOCTPAIMU MX XUMHUYECKOTO M MPOCTPAHCTBEHHOI'O
CTPOEHHUS;

- c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh M3YUYCHHBIX OPTaHWYECKUX BEIIECTB IO HX
COCTaBYy M CTPOCHHIO K OMPEACIEHHOMY KJIACcCY/TPYIIe COeAuHEHUN (YrIeBOAOPOJIbI, KUCIOPOA W a30TCOAEpIKAIIIE
COCIMHEHMSI, BHICOKOMOJICKYJISIPHBIC COCIMHEHHUS ), 1aBaTh UM Ha3BaHUs 1Mo cuctemarndecko HomeHknatype (IUPAC), a
TakKe TMPUBOJUTh TPUBUAIBHBIC Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (STWJICH, NPOINUIICH, AalleTUJIEH,
ATUJICHTJIMKOJb, TJULEPUH, (eHo, GopMalIbIEeTH]I, alleTAIbICTH/l, MypaBbUHAsI KUCJIOTA, YKCYCHAsl KUCJIOTa, OJICUHOBAS
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmal, HeJuI0103a, TIUIIH);

- c(hOpPMHUPOBAHHOCTH YMEHHUS OMPEIEATh BUAbl XMMHUUECKOU CBA3U B OPraHUYECKUX COETMHEHUSIX (OJMHAPHbBIE
U KpaTHBIC);
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- c(hOpPMHPOBAHHOCTh YMEHUS TPUMEHATHh IOJOXKCHHUSI TCOPUU CTPOCHHS OpPraHWYECKUX BemecTB A. M.
ByTtneposa a1 00bACHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTABA U CTPOCHMS; 3aKOH COXPAHEHHSI MAaCChl BEILIECTB;

— c(hOpPMHPOBAHHOCTh YMCHHM XapaKTEPH30BaTh COCTaB, CTPOCHHE, (U3MUECCKUE M XUMHUYECKHE CBOMCTBA
TUMHWYHBIX MPEJICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3THJICH, MPOIWICH, alleTUJIEH,
Oyramuen-1,3, merunOyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, ATUICHIJIUKOIb, TIULEPUH, (EHON, aleTanbAerui,
MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIFOKO3a, KpaxMmal, IEeJUII0JI03a, aMHUHOYKCYCHas KHCJIOTa), WJUTIOCTPUPOBATH
IFEHETUYECKYI0 CBSI3b MEXAY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUUYECKHX PEAKIMM C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

— c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKHU YTIJIEBOJIOPOJHOTO ChIPhs (HE(MTh, MPUPOIHBIN a3,
yToJIb), CIIOCOOBI UX MepepabOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

- c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUUCICHHUS IO XUMHUYECKUM YypaBHEHHUSIM (Macchl, 00BEMA,
KOJIMYECTBA UCXOIHOTO BEUIECTBA WJIM MPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 UCXOIHBIX
BEILIECTB UJIM MPOYKTOB PEAKIUN);

- c(hOpMUPOBAHHOCTh YMEHHMU BJIaJ€Th CUCTEMOW 3HAHUW 00 OCHOBHBIX METOJAaX HAYYHOIO IIO3HAHUS,
UCIIOJB3YEMbIX B XUMHHU TPU U3YYEHUM BEIIECTB M XMUMHUYECKUX SIBJICHUU (HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT,
MOJICTUPOBAHUE), UCIIOIb30BaTh CUCTEMHBbIE XMUMHUYECKUE 3HAHUS JUISl TPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsIX, CB3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

—~ c(hOpMHPOBAHHOCTh YMEHUN COONIOAATh TNpaBWia TOJIB30BAHUS XWMHUYECKOW TMOCYAOW M JIa0OpaTOpPHBIM
o0opynoBaHMEM, a TaK)Ke MpaBuUjia OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

—~ chOpPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh ¥ BBIMOJIHATE XUMHYECKUN DKCIEPUMEHT (TpeBparieHus
OPTaHMYECKUX BELIECTB IPU HArpe€BaHWH, NOJYYCHUE OSTWIEHA M H3YYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKLIMHU
OpTraHUYECKUX BEIECTB, JICHATYypaIysl OSIKOB MPU HarpeBaHUU, IBETHHIE PEaKIIMKU OCTKOB) B COOTBETCTBUU C MPaBHUIIAMU
TEXHUKUA O€30MaCHOCTH MpHU OOpAIlEHUU C BELIECTBAMHU M JIAOOPATOPHBIM 00OPYIOBAHUEM, MPEACTABISTH PE3YyJIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (popMe 3alucCH ypaBHEHUU COOTBETCTBYIOIIMX peakiuil U (GOpMyJIUpOBaTh BHIBOABI HA
OCHOBE ATUX PE3YJIbTATOB;

- c(hOpMHPOBAHHOCTh YMEHUHN KPUTUYECKH aHATU3UPOBATH XUMUUECKYIO MH(OPMAIIHIO, TOTYyYaEMYIO U3 Pa3HbIX
MCTOYHUKOB (CpeZICTBa MAacCOBOUM uH(popMaiiuu, UHTEpHET U IpYyTuX);
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— c(hOpMHPOBAHHOCTh, YMEHHM COONIOAATh MPaBWIa DKOJOTHYECKH IIEIECO00pa3HOr0 TMOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LIEISAX COXPAHEHHUS CBOETO 3/I0POBbSI U OKPYKAIOIIEH TPUPOAHOM CPENBI, OCO3HABATH OMIACHOCTH
BO3JCHCTBUS HA KUBBIE OPTaHU3MBI OIPEICIIEHHBIX OPTaHUYECKUX BEIIECTB, NOHMMAs cMbIc nokazaresns [1/IK, mosacHATs
Ha MpUMepax CrocoObl YMEHBIIICHUS U IPEAOTBPAIICHUSI UX BPEAHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

- JUTsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS: YMEHUE NMPUMEHSATh 3HAHUSI 00 OCHOBHBIX
JOCTYMHBIX METOJIaX TO3HAHUS BEIIECTB U XUMUYECKHUX SBICHUM;

- JUISL CIIETIBIX W CJIa0OBUISIIMX OOYyYaroluXcs: YMEHHE HCIOJIb30BaTh pPEbe(PHO-TOUCUHYIO CHUCTEMY
o6o3nauenuii JI. bpaiins 11 3anucu XUMUYECKUX (OPMYIL.

11 KIIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0I11as 1 HeOpraHuuecKasi XUMUs OTPaKaroT:

- c(OPMHPOBAHHOCTh MPEJCTABICHUN: O XUMUYECKON COCTaBISIOIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa,
pOJIM XUMHUH B TIO3HAHUU SIBIICHUM MPUPOBI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIBHON
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U AKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENIE;

- BJIQJICHUE CUCTEMON XUMHYECKUX 3HAHUH, KOTOpasl BKJIOYAET: OCHOBOIOJATAIOMIUE MOHATHUS (XUMHUYECKUM
3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIIEKTPOHHBIC OPOUTATIN AaTOMOB, HOH, MOJICKYJIa, MOJIb, MOJIIPHBIH 00BEM, BAJICHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b (KOBAJICHTHAs, HOHHAs, METAJNIMYECKas, BOJIOPOIHAs),
KpUCTAJUTMYECKasl PEIIETKA, TUMbl XUMHUUYECKUX PEAKIUM, paCTBOP, JIEKTPOIUTHI, HEAIEKTPOJUTHI, FIEKTPOIUTHUECKAS
JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEH, CKOPOCTh XUMHUUYECKOU PEaKIMU, XUMUYECKOE PABHOBECHUE); TEOPUU U 3AKOHBI
(Teopusi INEKTPOIUTUUECKON JUCCOLMAIINM, TTeproandeckuii 3axoH 1. 1. MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB,
3aKOH COXPAHEHUS Y MPEBPAILIEHUS SHEPTUU MTPU XUMUYECKUX PEAKIHUAX ), 3aKOHOMEPHOCTH, CHMBOIMYECKUM SI3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBJICHUM,
(dakToJIOTHYECKUE CBEJEHUS O CBOWCTBAX, COCTaBE, IOJYyYCHHH W O€30MacHOM HCIIOJIb30BAHUU BaXKHEHIIIHX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JIEATCIIBHOCTH YEJIOBEKa,;

- c(hOpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKU TMOHSATUMN, YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME OHATHS MPU OMMUCAHUN HEOPTaHMYECKUX BEILECTB U UX MPEBPALLCHUI;

- c(hOpPMHPOBAHHOCTh YMEHUN HCHOJB30BATh XMMUYECKYI0 CUMBOJIMKY JJisi COCTaBlieHUs (HOpMYyJl BEIIECTB U
YpaBHEHHN XUMHYECKUX peakuuii, cucrematudeckyro HomeHknatypy (IUPAC) u TpuBHaibHBIE Ha3BaHHS OTIIEIbHBIX
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HEOPraHWYECKUX BEUIECTB (yrapHbId Ia3, YIJIEKUCIbINA a3, aMMHUaK, raliéHas H3BeCTh, HEral€Hasi U3BeCTh, IUTHEBAS COAA,
NUPUT U JIPyTHUE);

— c(OPMUPOBAHHOCTh YMEHHUU OINpPEAENSATh BAJCHTHOCTh M CTENEHb OKUCIICHHUS XUMHYECKHX JJIEMEHTOB B
COEIMHEHMSIX Pa3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOM CBs3UM (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas, BOAOPOJHAs) B
COCIMHEHMSIX, THUIl KPUCTAIUIMYECKOM pemETK KOHKPETHOrO BellecTBa (aTOMHas, MOJEKYJspHasi, HWOHHAas,
MeTaJIJIMYECKast), XapakTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHUUECKUX COECTMHEHU;

- c()OPMUPOBAHHOCTh YMEHHUI YyCTAHABIIMBATH IMPUHAJJIEKHOCTh HEOPraHMUYECKUX BEIIECTB IO UX COCTaBY K
onpeAeNEHHOMY KJacCy/Tpymie CoeIMHEHUH (ITPOCThIE BELIECTBA — METAJUIBI M HEMETAILJIbl, OKCH/JIbl, OCHOBAHUS, KUCIIOTHI,
am(poTepHbIE THIPOKCU/IBI, COJIN);

- c()OPMUPOBAHHOCTh YMEHUN pacKpblBaTh CMbICH THepuoauuyeckoro 3akoHa JI. W. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYIO0, OOBSCHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIUY;

— c(OpPMHPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh NEKTPOHHOE CTPOCHHE aTOMOB XMMUYECKHX 3JeMeHTOB 1—4
nepuosoB Ileproaunueckoii cucteMbl xumuueckux smeMeHToB [I. M. MenneneeBa, MCIONb3ysA MOHATHSA «S-, P-, d-
ANIEKTPOHHBIE OPOUTANMY, «IHEPreTUUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHMS] CBOMCTB XMMHYECKUX
JJIEMEHTOB M WX COEIMHEHMM MO mepuoAaM W rpynnaMm llepmonnueckod cucrteMbl XuUMUYeCKHX anemeHToB I, U.
Menneneena;

— c(OpMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA HEOPTraHMUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAAThH CYILIECTBOBAHUE EHETUYECKOU CBA3U MEKY HEOPTaHUYECKUMHU BEILIECTBAMMU
C MIOMOIBIO YPABHEHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKLINM;

— c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIMU IO PA3IMYHBIM MpU3HAKaM (YUCITY U
COCTaBy pearupymrolux BEIIeCTB, TEIIOBOMY 3(PQeKTy peakiuuu, HU3MEHEHHIO CTENEHEeW OKHCICHHUS JJIEMEHTOB,
00paTUMOCTH peaKklny, YIacTHIO KaTalln3aTropa);

— c(OPMUPOBAHHOCTh YMEHHUM COCTABJIATH YPaBHEHUS PEaKLUMN PA3IUYHBIX TUIIOB, MOJIHBIE U COKpaLIEHHBIE
ypaBHEHUS peakuii HOHHOTO OOMEHA, YYUTHIBasl yCIOBHUSA, IPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLIA;

- c(OpPMHPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIUU, MOATBEPXKIAIOIINE KAUYECTBEHHBIH COCTAB Pa3IUUYHBIX
HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX
BEILIECTB;
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- cOPMHPOBAHHOCTh YMEHHM paCKpbIBaTh CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
MIOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEeaKIIHii;

- c(hOPMHPOBAHHOCTh YMEHHH OOBICHATH 3aBHCHUMOCTh CKOPOCTH XHWMHUYECKOW PEaKIUA OT Pa3IdIHBIX
(bakTOpoB; XapakTep CMEIICHHS XHMHYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEINTHETO BO3AeHCcTBUsA (TpuHIMN Jle
[laTenne);

- c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUUYECKUE TIPOIIECCHI, JIeXKAIIHE B OCHOBE MPOMBIITIEHHOTO
MOJIYYCHHS] CEPHOM KHCIIOThI, aMMHAaKa, a Takke CHOPMUPOBAHHOCThH MPEACTABICHUA 00 OOIIMX HAYYHBIX MPHUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

- c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BHIYUCIICHUS C UCIIOJIb30BAHUEM MOHSATHS «MaccoBasi J0JIs BEIIeCTBa
B pacTBOPE», 00BEMHBIX OTHOIICHHUH Ta30B MPU XUMUYECKUX PEAKITUSIX, MACCHI BEIIECTBA MIIM 00BEMA ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIECTB, TEIIIOBOTO AP (eKTa peakiiui Ha
OCHOBE 3aKOHOB COXPaHEHHUS MaCChl BEIIECTB, MPEBPAIECHUS U COXPAHEHUS YHEPTUH;

- c(OpPMHPOBAHHOCTh, YMEHUW COONIOAATh TpaBWiIa TOJH30BAaHUS XUMHUYECKON MOCYI0N W JTaOOpaTOPHBIM
o0opynoBaHMEM, a TaKXKe MpaBuUjia OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB;

- c(hOpPMHPOBAHHOCTh YMEHUH TJIAHUPOBATH W BBIMOJIHATH XUMUYCCKANA IKCIIEPUMEHT (pa3ioKeHNe MepOKCHIA
BOZIOPO/Ia B TPHCYTCTBHHM KaTajd3aTopa, OMpPEAENIEHHE Cpellbl PAacTBOPOB BEIIECTB C TMOMOIIBI0 YHUBEPCAIHHOTO
WHIMKATOPA, BIUSHUE PAa3IMYHbIX ()aKTOPOB Ha CKOPOCTh XUMUYECKOM PEaKIINK, peakIii HOHHOTO OOMEHA, KAYeCTBEHHBIE
peakuuu Ha cynbdaT-, KapOoHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIIEHNE IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMaM
«Metamnb» u «HemeTae») B COOTBETCTBUU C MPABWIAMH TEXHUKHA O€30MACHOCTH MPU OOpAIIeHUU C BEIIECTBAMU H
1abopaTopHBIM 000PYJOBAaHUEM, TPEACTABIATh PE3yJIbTAaThl XUMHUYECKOTO JKCIEpUMEHTa B (popMe 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX PeaKinii U (GOPMYTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

- c(hOpMHPOBAHHOCTh YMEHUHN KPUTUYECKH AaHAITU3UPOBATH XUMHUUYECKYIO0 HH()OPMAITUIO, TOTYYaAEMYTO U3 Pa3HBIX
HUCTOYHHUKOB (CpPEJCTBA MACCOBOW KOMMYHHKAIIUU, IHTEPHET U IPYTHX);

- c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOAAaTh MpaBUjia AKOJOTHUYECKH IeJeco00pa3HOTO TOBEICHUS B OBITY U
TPYAOBOH IEATEIHHOCTH B LIETISX COXPAHEHHSI CBOETO 37I0POBbsI M OKPY’KAOIIEH MIPUPOTHOM CPeIbl, 0CO3HABATH OMIACHOCTh
BO3JICHCTBHS Ha JKMBBIE OpTraHU3MbI ONPEACIEHHBIX BEIIECTB, MOHMUMas cMbIch mokaszatens [1JIK, moscHaAT Ha mpuMepax
CIIoCcOObl YMEHBIIICHUS M MPEIOTBPAIICHUS X BPEIHOTO BO3CHCTBYSI HA OpTraHU3M YeJIOBEKa,;
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- JUIst 00Y4YarOIIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pOBbSI: YMEHHE MPUMEHATH 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METOZaX MO3HAHUSI BEIIECTB M XUMUYECKUX SIBJICHUI;

- IUIA  CIelbIX M Cl1a0OBUIAAMIMX OOYy4aroIMXCs: YMEHHE HCIOJIb30BaTh PEIbe(PHO-TOUEUHYIO CHCTEMY
o0o3nauenuii JI. bpaiins nis 3anucu XuMu4eckux GopmMyiL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m nporpamMMbi Beero KOHTpﬁOJIBHLIe HpaKTﬁl/I‘lGCKI/Ie 06pa3oBaTeIbHbIE
padoThI paGoThI pecypes
Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4eCKOi XUMHUH
[Ipenmer opraHn4eckoi XUMHH. TGOPHﬂ hitps://resh.edu.ru/
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3 e
https://fipi.ru/
M. bytneposa
Hroro mo pazneny 3
Pa3nea 2. Yruaesogopoasbl
2.1 [IpenenbHbIE YTI€BOAOPOABI — aJKAHBI 2 hitps://vesh.edu.ru/
' pea YHICBOAOPOA https://fipi.ru/
HenpenenbHble yriieBoIOpOIbI: aJIKCHBI, https://resh.edu.ru/
2.2 6 1 ST
aJIKaIueHbl, aIKUHbI https://fipi.ru/
https://resh.edu.ru/
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2 httos://fibi.ru/
[pupoHbIC HCTOYHUKH YIIIEBOIOPOIOB U https://resh.edu.ru/
24 3 1 T
uX nepepadoTka https://fipi.ru/
Hroro mo pazneny 13
Pasznen 3. Kuciopoacoaep:kamnue oprannieckie coeJuHeHUust
https://resh.edu.ru/
3.1 Cnuptsl. @enon 3 httos:/fipi.ru/
3.9 Anpaerunsl. KapOOHOBBIE KHCITOTEHI. ; 1 https://resh.edu.ru/

CrnoxHbIe 3(HUpBI

https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
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3.3 YrieBoasl 3 1 Eggzxﬁsrﬂ/ﬂum/
Hroro mo pazaeny 13
Pa3znen 4. A3oTcoaeprkaniue opranHnyecKkue coeIuHeHus
41 AMuHBI. AMUHOKHCIIOTHL. benku 3 E::S:Z]E?srri(/jum/
Hroro mo pazneny 3
Paspgen 5. BeicOKOMOJIEKY I pHbIE COCAUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Egppzx;?gsrric/iurU/
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 9 2

ITPOTPAMME



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
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11 KJIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne ni/m nporpaMMbL Beero KO]—ITpﬁOJILHLIe HpaKTﬁnquKne 06pa30OBATEIBHBIE
padoTbI padoTbI pecypesr
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atomoB. [lepuoanueckuii 3akoH hitps://resh.edu.ru/
1.1 u [lepuonanueckas cucTeMa XUMUYCCKUX 3 N
https://fipi.ru/
anemenToB 1. . Menaeneena
Crtpoenue BeniectBa. MHOrooopasue https://resh.edu.ru/
1.2 4 N
BEIIIECTB https://fipi.ru/
https://resh.edu.ru/
1.3 XUMHYECKUE PEAKITUN 6 1 1 httos://fipi.ru/
Hroro no pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
21 MeTansl 6 1 wttpsi//r(_ash.edu.ru/
nttps://fipi.ru/
2.2 Hemeramnsl 9 1 1 1ttpss//r(_-l‘sh Lo,/
nttps://fipi.ru/
CBsI3b HEOPTAaHUYECKUX U OPTaHUIECKUX nttps://resh.edu.ru/
2.3 2 N
BEIIECTB nttps://fipi.ru/
Uroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
https://resh.edu.ru/
3.1 XuMus ¥ 5KU3Hb 4 httos://fipi.ru/
Hroro no pazueny 4



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



Ne

n/n

10 «A» KJIACC

Tema ypoka

[TpenmMeT opranuyeckoii

XHUMUU, eé BO3HHUKHOBCHHUC,

Pa3BUTHC 1 3HAYCHUC

Teopus crpoeHus
OpraHUYECKUX
coequHenu A. M.

byrtneposa, e€ OCHOBHBIE

ITOJIOKCHUA

[Ipencrasnenue o
KJ1acCU(UKaLIUN
OpraHUYEeCKHUX BEILECTB.
Homenkiarypa
(cuctemarnueckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpPraHWYECKHUX BEIECTB

Ankansbl: cocTaB U
CTPOCHUC,
TOMOJIOTHYECKHUI paa

HOYPOYHOE IINTAHUPOBAHHUE

KoaudecTBO 9acoB

Bcero
padoThI

KonTposabHubie

Jara

IIpakTHyeckue
U3y4eHust

padoThI

05.09.2023

12.09.2023

19.09.2023

26.09.2023

DJIEeKTPOHHBIE
uudgposbie

oOpa3oBaTeJibHbIE

pecypchI

https://resh.edu.ru/
https://fipi.ru/

https://resh.edu.ru/
https://fipi.ru/

https://resh.edu.ru/
https://fipi.ru/

https://resh.edu.ru/
https://fipi.ru/

IIpunoxenue



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-31-

Meran u 3Tad —

03.10.2023

https://resh.edu.ru/

> mpoctefiue https.//fipi.ru/
MPEJICTABUTENIN ATKAHOB
6 AJKEHBI: COCTaB U 10.10.2023  https://resh.edu.ru/
CTpOCHHE, CBOMCTBA https://fipi.ru/
OTUJIEH U IPOIUIIEH — 17.10.2023
7 HbocTeiime https://resh.edu.ru/
p https://fipi.ru/
IIPEICTAaBUTEIIN AJIKEHOB
[IpakTuueckast pabora Ne 24.10.2023
8 1. «IloxyueHnue 3THICHA U hitps://resh.edu.ru/
- GloIyd . https:/fipi.ru/
U3YyUYEHHE €TI0 CBOHCTBY
Anxanuensl. byranuen-1,3 07.11.2023
u MetriiOyrannen-1,3.
9 o emﬁ A https://resh.edu.ru/
yi https://fipi.ru/
CUHTETHUYECKOTO KayuyKa U
PE3UHBI
AJIKMHBI: COCTaB U 14.11.2023
0COOCHHOCTH CTPOCHUS,
T? https://resh.edu.ru/
10 TOMOJIOTHUECKUHN PSII. e
L https:/fipi.ru/
AleTUIIeH — MpOoCTeHImmii
NPEICTaBUTEIb AIKUHOB
Brruncnenus mo
11 YpaBHEHUIO XUMUUYECKON 21.11.2023 https://r_es_h edu.ru/
https:/fipi.ru/
peakun
12 ApeHbI: OEH30J1 U TOIYOJI. 98.11.2023 https://resh.edu.ru/

TOKCUYHOCTH apeHOB

https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-32-

I'eHeTnueckas cBsI3b
YIJIEBOAOPOJOB,

https://resh.edu.ru/

13 05.12.2023 LS
NPUHAIISHKAIINAX K https://fipi.ru/
Pa3IMYHBIM KJIaccam
[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOIOB:

14 NPUPOIHBIH ra3 u 12.12.2023 httpsE//rgsh.edu.ru/
MIOITYTHBIE HETSHBIE Ta3bl, https://fipi.ru/
HE(PTh U TPOTYKTHI €€
nepepaboTKu
[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOIOB:

15 NPUPOJHBIM ra3 v 19.12.2023 httpss//rgs_h.edu.ru/
NIONyTHBIE HE(TSHBIE Ta3bl, https://fipi.ru/
HE(PTh U MPOJIYKTHI €€
nepepadoTKu

16 Kontponbnas padota mo 96.12.2023 httpsE//rgs_h.edu.ru/
pazneny «YTIEeBOIOPOIbD) https://fipi.ru/
[Ipenenbubie

17 OJTHOATOMHBIE CITHUPTHI: 09.01.2024 httpsE//r_es_h.edu.ru/
METaHOJI ¥ STaHOJL. https://fipi.ru/
Bonopoanas cBs3b
MHOroaroMHble CIUPTHI: 16.01.2024

P https://resh.edu.ru/
18 STUJICHTJIUKOJIb U T
https://fipi.ru/
TJIALIEPUH
19 deHout: CTpoCHUE 23.01.2024  https://resh.edu.ru/

MOJICKYJIbI, (PU3HUECKUE U

https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-33-

XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

AJLIEruam:

30.01.2024

https://resh.edu.ru/

20 Qopmambaerua https://fipi.ru/
aneTanbaerul. AleToH
OIHOOCHOBHBIE 06.02.2024
91 npeeibHbIe KapOOHOBBIC https://resh.edu.ru/
KHCIIOTBI: MypaBbUHAS U https://fipi.ru/
yKCyCHasl
[IpakTuueckas pabora No 13.02.2024
22 2. «CBoiicTBa pactBopa https://resh.edu.ru/
' 10154 pactEop https:/fipi.ru/
YKCYCHOU KHCIIOTBI»
CreapuHOBas U 0JIEUHOBAS 20.02.2024
93 KHUCJIOTBI, KaK https://resh.edu.ru/
MPEJICTABUTENN BBICIIIUX https://fipi.ru/
KapOOHOBBIX KUCIIOT
Mpbuta Kak COJTM BBICIIIAX 27.02.2024
https://resh.edu.ru/
24 KapOOHOBBIX KUCIIOT, UX e
. https:/fipi.ru/
MO¥OIIIEE JCHCTBHE
CrnoxHble 3(upbl Kak 05.03.2024
o5 MIPOM3BO/IHBIE KAPOOHOBBIX https://resh.edu.ru/
kucioT. ['maponus https://fipi.ru/
CJIOKHBIX 3(UpPOB
Kupsr: runponus, 12.03.2024
26 NpUMEHCHHE, https://resh.edu.ru/

Ouosornueckas poib
KHUPOB

https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-34-

YrieBoasl: COCTaB,

19.03.2024

KJIacc Karusl.
H(Ub Han https://resh.edu.ru/
27 Baxueiimnime NI
https://fipi.ru/
MPEJICTAaBUTEIIN: TIIFOKO03a,
bpykTo3a, caxaposa
08 Kpaxmain u 1iemuironosa Kak 02.04.2024  https://resh.edu.ru/
MPUPOIHBIE TTOJIUMEPHI https://fipi.ru/
KoHTtposbHas padoTa mo 09.04.2024
aznen
29 szcng OICOEDIKALLIE https://resh.edu.ru/
POACONEPXAI https://fipi.ru/
OpTaHHYECKUC
COETUHEHUS
30 AMUHEBL: METHIAMUH U 16.04.2024  https://resh.edu.ru/
AHWIVH https://fipi.ru/
AMUHOKHCIIOTEI KaK 23.04.2024
amQoTepHbIe
OpraHu4ecKue https://resh.edu.ru/
31 e
COEIMHEHUS, NX https://fipi.ru/
OMOJIOTHYECKOE 3HAUYECHUE.
Ilentraer
benku kak npupoHbIe 07.05.2024
32 BLICOKOMOJ'ICI:I)( IJ)'ISIHHBIC https://resh.edu.ru/
yp https:/fipi.ru/
COEIUHEHUS
OCHOBHBIE TIOHATUA XUMHUHU 14.05.2024
https://resh.edu.ru/
33 BBICOKOMOJIEKYJISIPHBIX

COEeIUHEHUN

https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-35-

34

OCHOBHBIE METO/IBI

CHHTE3a

BBICOKOMOJIEKYJIIPHBIX 1
coequHenui. [1macTMaccsl,
Kay4dyKH, BOJIOKHA

21.05.2024

https://resh.edu.ru/
https://fipi.ru/

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 34



https://resh.edu.ru/
https://fipi.ru/

11 «A», 11 «b» KJIACCBbI

-36-

Xumudeckas CBI3b, €€

https://fipi.ru/

KosauuecTBo yacoB DJIEKTPOHHbBIE Ipuioxenne
M Tema ypoka Konrpouabnsie IIpakrnuyeckue Aara uupponsle
n/n Bcero u3yuyeHusi oOpa3oBaTelbHbIE
padoThI padoThI pecypes!

XUMHUYECKUH JICMEHT.

1 ATOM. DneKTpoHHas 1 04.09.2023 Egp:%?srrﬁ/ﬂuru/
KOH(HTypalus aTOMOB
[Tepuoanueckuii 3aKoH u 11.09.2023
[Iepnoanueckas cucrema

) XUMHUYECKHX DJIEMEHTOB /. 1 https://resh.edu.ru/
W. Menpeneesa, UX CBS3b C https://fipi.ru/
COBPEMEHHOM TEOpPUEN
CTPOCHUS aTOMOB
3aKOHOMEPHOCTH 18.09.2023
U3MEHCHHS CBOWCTB
XUMHYECKHX 3JIEMCHTOB U
UX COCJMHEHUH 10 rpyInamM

3 U neprojaM. 3HaueHue 1 https:// rgs_h.edu.ru/
MIEPUOINIECKOTO 3aKOHA U https://fipi.ru/
CHCTEMBI XUMHUYECKHX
snemenToB J[.W.
MeHieneeBa B pa3BUTHH
HAYKH

4 CrpocHre BelecTra. 1 25.09.2023 https://resh.edu.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-37-

BUAbBI; MCXaHU3MbI
00pa3zoBaHusi KOBAJIEHTHOMN
cBs3u. BogopoaHas cBsizb

BajieHTHOCTS.
DIIEKTPOOTPULIATETHHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MoneKkynsspHOro
¥ HEMOJICKYJIIPHOTO
CTpOCHUS

02.10.2023

https://resh.edu.ru/
https://fipi.ru/

[TonsATHE O AUCTIEPCHBIX
cucremax. IcTuHHBIE 1
KOJUJTIOUJHBIE PACTBOPBHI.
MaccoBas 1o BelecTBa B
pacTBope

09.10.2023

https://resh.edu.ru/
https://fipi.ru/

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coenudenuil. I'eneTnueckas
CBSI3b HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHbIX
KJ1acCOB

16.10.2023

https://resh.edu.ru/
https://fipi.ru/

Knaccudukanus
XUMHYECKHUX PEaKIUN B
HEOpPraHUYECKOU U
OpraHMYECKON XUMHHU.
3aKOH COXpaHEHUs MacChl
BELIECTB; 3aKOH COXPaHEHUS

23.10.2023

https://resh.edu.ru/
https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-38 -

10

11

12

13

14

U IIPEBPAILCHNS SJHEPTUU
IIPU XUMHYECKUX PEaKIMIX

CKOpOoCTh peakluu.
OOpaTumble peakiuu.
XUMHUYECKOE PABHOBECHE

[TpakTuueckast paborta No 1.
«BnusHue pa3nMuHBIX
(bakTOpOB HA CKOPOCTH
XUMHUYECKON PEeaKIH)

DNEKTPOIUTHYECKAS
nucconanus. [Tonsitue o
BOJIOPOJIHOM IOKa3arere
(pH) pactBopa. Peaknuun
noHHOTO oOMeHa. ['maponus
OpPTaHWYECKHUX U
HEOPTaHMYECKUX BEIICCTB

OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu. [lonsrue o0
3JIEKTPOJIN3€E PACIIJIaBOB U
pacTBOPOB coJiei

KonTpomnpHas pabora o
pazneny «Teopernueckue
OCHOBBI XUMHH)

Mertaibl, X OJIO)KEHHUE B
IIepuonnueckoii cucreme
XUMHYECKHX 3JIeMEHTOB /JI.

13.11.2023

20.11.2023

27.11.2023

04.12.2023

11.12.2023

18.12.2023

https://resh.edu.ru/
https://fipi.ru/

https://resh.edu.ru/
https:/fipi.ru/

https://resh.edu.ru/
https:/fipi.ru/

https://resh.edu.ru/
https://fipi.ru/

https://resh.edu.ru/
https://fipi.ru/

https://resh.edu.ru/
https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-39-

W. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aroMoB. OO1ue
(bu3HYECKHEe CBOMCTBA
METAJIJIOB

CIuiaBbl METAIJIOB.

https://resh.edu.ru/

15 3JI€KTpOXI/H\:[I/I‘{eCKI/II/I pan 25.12.2023 httos:/fipi.ru/
HANPSDKEHUH METAJIOB
XuUMHYECKHe CBOMCTBA
AXKHEH eTaio
16 ](3 o HUIHHX MUT TLIoB . 15.01.2024 https://resh.edu.ru/
HanI/Ij/I, KaJIui, Kajn)um/l, .01. httos://fioi ru/
MarHHi, ATFOMUHIN) U UX
COeTMHEHNN
XHUMHUYEeCKHE CBOMCTBA
17 99 01.2024 https://resh.edu.ru/
XPOMd, MEUT H X e https:/fipi.ru/
COeIMHEHNI
XuUMHYECKHE CBOHCTBA 29.01.2024
18 . https://resh.edu.ru/
HHHR, Jeies https://fipi.ru/
COEIMHEHN I
[IpaxkTuueckas padora Ne 2. 05.02.2024
"Pemenne https://resh.edu.ru/
19 TP
IKCIIEPUMEHTATIBHBIX 33124 https://fipi.ru/
mo TeMe «MeTaib»"
HemeTtamiel, MX IOJI0KEHHE 12.02.2024
20 B [lepuonnueckoii cucteme https://resh.edu.ru/

XUMHYECKHUX 3JIeMEHTOB /JI.
W. Menneneera u

https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-40 -

0COOEHHOCTH CTPOCHHUS
aToOMOB

duznyeckre CBOMCTBA
HEMETaJUIOB. AJUTOTPOIIHS

19.02.2024

https://resh.edu.ru/

21 HEMETAJUIOB (Ha mpumepe httos://fipi.ru/
KHCIIopoJia, cephl, hocdopa
U yTIeposa)
XHUMHUYECKHE CBOUCTBA 26.02.2024
https://resh.edu.ru/
22 raJIOr€HOB, CEPhI M X NI
. https://fipi.ru/
COEUHEHUI
XHUMHUYECKHE CBOUCTBA 04.03.2024
23 a30Ta, hocodpa 1 ux https://resh.edu.ru/
» POCODP https:/fipi.ru/
COEIUHEHUN
XUMHAYECKHNE CBOUCTBA 11.03.2024
24 DO, KDeMHIS 1 HX https://resh.edu.ru/
yrepoas, ¥p https:/fipi.ru/
COEIUHEHUN
IIpumenene BaxKHENIINX 18.03.2024
, p https://resh.edu.ru/
5 HEMETAJIJIOB U UX e
y https://fipi.ru/
COEeTUHEHUI
O060061EHNE U 01.04.2024
cUCTeMaTHU3alus 3HaHWH 110
TeMe «HeMmeTaminy.
https://resh.edu.ru/
26 Brruncnenus mo

YPAaBHEHUSAM XUMHUYECKHUX
peakuun u
TEPMOXUMHUYECKUE PACUETHI

https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-41-

[IpaxTuueckas padora Ne 3.

08.04.2024

«Pemenue https://resh.edu.ru/
27 e
9KCIEPUMCHTAIBHBIX 33134 https:/fipi.ru/
o treme "Hemeramasr"»
KourpoabHaas padora mo 15.04.2024
28 TeMahI/[) «MeTanHI)I» u hitps://resh.edu.ru/
https:/fipi.ru/
«Hemertaminy
Heopranunueckue u 22.04.2024
OpPraHMYECKHUE KHCIOTHI. https://resh.edu.ru/
29 T
Heopranwnueckue u https://fipi.ru/
OpTaHWYECKHUE OCHOBAHUS
AmodorepHble 27.04.2024
HEOpraHUYECKue U
OpPraHUYeCKHEe COCTUHEHHUS. https://resh.edu.ru/
30 T
T'enernueckas cBI3b https://fipi.ru/
HEOPTaHUYECKUX H
OpPTaHMYECKUX BEIICCTB
Poxb xuMuu B o0ecrieueHnu 06.05.2024
9KOJOTHYECKOM,
SHEPreTUICCKON U THIIEBOMH https://resh.edu.ru/
31 T
0€301aCHOCTH, Pa3BUTHHU https://fipi.ru/
MEIUIUHBL. «XUMUYECKUE
npodeccum.
IIpencraBnenus o6 oOIMX 13.05.2024
ped B https://resh.edu.ru/
32 HAyYHBIX MPUHIUIIAX

IMPOMBIIIJICHHOT'O

https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-42 -

MOJTYYEHHS BAKHEUIIINX
BEILECTB

33 YenoBek B MUPE BEIIECTB U 1 20.05.2024 | https://resh.edu.ru/
MaTepHaoB https://fipi.ru/
XUMHS ¥ 30POBBE 27.05.2024 | https://resh.edu.ru/
34 1 T
YeroBeKa https://fipi.ru/
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/

-43-

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
—~ Xumus, 10 xiacc. bazoserit yposens/ ['abpuensn O.C., OctpoymoB U.T"., CnagkoB C.A., AKIIHOHEpHOE
obmectBo «M3aarenscTBO «IIpocBemicHney,
- Xumwus, 11 knacc. bazoseiit yposens/ ['abpuensu O.C., OctpoymoB WU.I'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBenienue.

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

- Xumusi. Meroauueckue pekomennanuu. [Ipumepnsie padoune nporpammel.10-11 knacewl/ 'abpuensn O.C.,
CnaaxoB C.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBenienuey.

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/
https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
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