MHUHHUCTEPCTBO MPOCBEIEHUSI POCCUMCKOMN ®EJEPALIUU
MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii o0J1acTu
I'ocynapcTBenHoOe 01012KeTHOE 001100 pa30BaTE/IbHOE YUPeKIeHHEe
Camapckoii o0J1acT cpeiHsisi 001eo0pa3oBaTe/ibHAsA IKOJIA C.
Kpacnoapmeiickoe MyHHIIMIIAABbHOTO paiioHa KpacHoapmenckuit
Camapckoii o0s1acTu
IOro-3anaagHoe ynpasJjieHue

I'bBOY COUI c.KpacHoapmeiickoe

PACCMOTPEHO COI'JTACOBAHO YTBEPX/JIEHO

PykoBoautens TBOpUECKOW  3aMECTUTENb AUPEKTOpA
TPYIIIBI no YBP I'bBOY COLI
yuurtenei" Mndpopmanmonn  c.KpacHoapmeiickoe

O-KOMMYHHKAIITUOHHBIC

TEXHOJIOTHUN" O.H.AGamknaa

C.B.A6aILIMOBA [Tpukas 1 ot «30» aBrycra
2023 r.

[Tpuka3 1 ot «30» aBrycra
O.AJlamxust 593 1,

[Ipotokon 1 ot «29» aBrycra
2023 1.

PABOYASI IPOTPAMMA
(ID 3550697)

yueOHoro npeaMmera «Xumus. bazoBblil ypoBeHb»

s ooygaromuxcs 10 — 11 xkmaccoB

c.Kpacnoapmeiickoe 2023 rox



HOSACHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0
oOpazoBanuu B Poccuiickoit denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOil 00pa3oBaTENIbHOM MPOTPAMMBI CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAAPCTBEHHOM
obpazoBatenbHoM cTanaapte COO, ¢ yuétom KoHueniuu npemnojaBaHust yaeOHOTro
npenMera «XuMus» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu,
peanu3yrorX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUI
«Crtpareruu pazButus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
roja» (Pacnopsixkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/IOB K pa3pabOTKe MpOrpaMMbl MO XWMHUH, K OMNPEIEICHUIO
oO1mielt cTpareruu oOyueHus, BOCIUTAHUS U Pa3BUTUSL 00YHAIONIMXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypPOBHE COCTABUIIH
koHuenTyanbubie nonoxenus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJeH,
collepKaHMsl, Pe3yJbTaTOB OO0y4YeHUss U TpeOOBaHUM K YPOBHIO MOJrOTOBKH
BBITTYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreo0pa3oBaTeIbHON  OpraHu3aly, SBIAETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYyXHUT 3aBEpIIAOIIMM STaloM peaiu3aluyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOABI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YeJI0BEKa, a TAKKE IKOJIOTHUECKH 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 37]0POBBIO
U TIPUPOJHON cpene. PeanusyeTcss xumuyeckoe oOpa3oBaHHE OOy4aroUIUXCsl Ha
YpOBHE CpeHEro 001Iero 00pa3oBaHms Cpe/ICTBAaMHU yUeOHOTO IIpeaMeTa « XUMHUS,
COZIEP)KaHME U IOCTPOCHUE KOTOPOTO OIpPEIEIEHbl B IIPOrpaMMe II0 XMMHHU C
yaéToM crnenu@uKd HAyKH XUMHH, €€ 3HAuYeHUs B MO3HAHWUU TPUPOIBI U B
MaTepuaIbHON )KM3HHU OOILECTBa, a TaK)Ke ¢ YIETOM OOMIMX Iiesiel U MPUHIUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHHE€ CHCTEMbl CpPEIHEro  0OIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTpaeT ocoOylo posib B
COBPEMEHHOW IUBUIIM3AINK, B CO3IaHUHM HOBOW 0a3bl MaTEPHAIBHON KYJIbTYPHI.
Ona BHOCHT CBOH BKJIaJ B (DOPMHUPOBAHUE PAIMOHAIIBHOTO HAYYHOT'O MBIIIICHHUS, B
CO371aHUE IIEJIOCTHOTO MPEJCTaBICHUS OO0 OKPY’KAIOIIEM MHpE KaK O E€IHHCTBE
IPUPOJIBI U YEJNOBEKa, KOTOpoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHMMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAKOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBA3U MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JaCTSIMU IPUMEHEHHS.



TecHO B3aUMOJECUCTBYSI C APYTUMHU €CTECTBEHHBIMM HAayKaMH, XHMHS CTala
HEOTHEMJIEMOMN YaCThI0 MUPOBOU KYJIbTYpPbhl, HEOOXOJIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W >KM3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHas XUMHsI KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha peIICHHE
I00adbHBIX TPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUILIEBOM, SKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3JJ0POBbSL.

B cootBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeameta «Xumus» (10—11 knaccel, 0a30BbI YPOBEHD
W3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOATOTOBKY
o0ydJaromuxcs, HEOOXOJUMYH WM Il BBIPAOOTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOAOJKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUECH.

CocrapisitoniuMu  mpeaMeTa «XUMHUs»  SBISIOTCST  0a30BbIe  KypChl  —
«Oprannueckas xumusi» U «OOmas ¥ HeEOpraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBIITFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW 10 HEOPTAaHMYECKOW XUMUHM (C BKIIFOUCHHEM 3HAHWUW U3 OOIIeH XUMUU) U
opraHuyeckor xumuu. GopMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUM TPU H3YYCHUU
npeaMeTa oOecrneurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUI XUMUHU.

CtpykTypa coiepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» cQopMupoBaHa B NpOrpaMMe IO XHMHHM Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3Y4YEHHI0 Y4yeOHOro wmarepuaia U 0O0yCIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNPEACIEHHBIX
TEOPETHYECKUX YpPOBHSIX. Tak, B Kypce OpPraHMYECKOW XUMHUH BEILECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOpUHM CTPOCHHUS OPraHUYECKUX
COCMHEHUN, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX U  DBJIEKTPOHHBIX
NpeNCTaBICHU 0 cTpoeHuu BemecTB. CBejeHNMs 00 M3yyaeMbIX B Kypce BellecTBax
JAI0TCS B Pa3BUTHH — OT YIJIEBOJOPOJOB JIO CIOXKHBIX OMOJOTHYECKH aKTUBHBIX
coequHeHuM. B kypce  opraHMueckod — XMMHMM ~ IIOJIy4YalOT  pa3BUTHE
chopMUpoOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYATHHBIC
MIPEICTABICHUS O XUMUYECKON CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEaKIUU.

[log HOBBIM yrjioM 3peHuss B mpeamere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH Ha YPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
TEOPETUYECKUN MaTepuan © (PAKTONOTUYECKUE CBEJAEHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XAMHS» OOYYarOMIMMCSl TPEJOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOILIETEOPETUYECKUX U METOJ0JIOTHYECKUX TMO3UIIUIA,



riyoke TMOHSATh HUCTOPUYECKOE HW3MEHeHue (QYHKUMHA 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUYECKHX PEAKUUSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX NMPOTEKaHHs JononHsAercs B Kypcax 10 u 11 kmaccoB anemeHTaMu
COJIepKaHMsl, UMEIOIIUMU KYJIbTYpOJOTUUECKUN M TPHUKIAIHONW XapakTep. OTH
3HaHUSl CMOCOOCTBYIOT MOHUMAHHMIO B3aWMOCBSI3M XMMHUU C JPYTMMH HayKamH,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEIBHON U MPAKTUUECKOU AESITEIbHOCTH YEI0BEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K TIPOIIECCY TBOPUECTBA B 00JIaCTH TEOPUU
U IPAKTUUYECKUX MPUTIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TMpobJieMaxX, CBS3aHHBIX C XUMHEH,
KPUTUYECKA OCMBICIMBATh MH(QOPMAIMIO U NPUMEHSTh €€ JJis MOMOJHEHUS 3HAHW,
pelIeHrs UHTEJUICKTyJIbHBIX U AKCTIEPUMEHTAIIbHBIX UCCIIEI0BATeILCKUX 3a/1a4. B
IIEJIOM COJEpKaHue y4eOHOro mpeamera «XHUMHS» JaHHOTO YPOBHS H3YUYCHUS
OPUEHTHPOBAHO Ha (popMUpOBaHHUE Y 00YUAIOIINXCSI MUPOBO33PEHUECKON OCHOBBI
JUIT TIOHUMaHusi (PUIOCOPCKUX WJIeH, TaKUX Kak: MaTepualbHOE EIUHCTBO
HEOPraHUYECKOTO ¥ OPTaHHUYECKOTO MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHMEM, [O3HABAEMOCTh MPUPOAHBIX SBICHUN TyTEM SKCHEPUMEHTA
U pEIIEeHUs TMPOTUBOPEYHM MEXIy HOBBIMH (aKkTaMU U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUU DKOJIOTMUECKUX Mpodiem, a
TaKKe MpobsieM cOepexeHUs: IHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3[IaHUS HOBBIX
TEXHOJIOTUH U MaTepHAJIOB.

B nmane pemeHus 3amady  BOCIHUTAHUSA, PAa3BUTHS W COUMAIM3AlUU
oOydJaromuxcs NPUHATHIE MPOrPaMMON MO XHMHH TOAXOAbl K OMpPEIeSICHUIO
colepKaHUs M TOCTPOCHUS TMpeaMeTa MpeaycMaTpuBaioT (GopmMupoBaHue
YHUBEPCAJIBHBIX YUYEOHBIX ICUCTBHUI, HMEIONUX 0a30BOE 3HAUCHUE JUIS PA3IMYHBIX
BUJIOB JEATEILHOCTH. peIIeHus NpoOieM, IOMCKa, aHanmu3a Hu 00paboTKH
uHDOpMalMK, HEOOXOMUMBIX JUISI TPHOOPETEHUS OIbITa IPAKTUYECKOW |
HCCIIEIOBATEIBCKON JIEATEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUU
XUMUHU.

B mpaktuke mpemogaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK M Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus, IMPU ONPEISICHUN
COZIEpKATENIbHOM XapaKTepUCTUKU LIeJIed W3y4YeHUs MpeaMeTa HalpaBiIeHUEM
MEPBOCTENIEHHOM 3HAYUMOCTH TPAAUIIMOHHO NpHU3HAETCS (HOPMUPOBAHHUE OCHOB
XUMHUYECKOW HAYKH KaK 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOUN
NEATENIbHOCTU YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHHSI TaKOM MOAXOJ K ONPEACICHUIO LEJIeU W3y4YeHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIAHHBIM.



CoryacHO JaHHOM TOYKE 3pEHUs IVIABHBIMHM LEJIAMH HM3y4Y€HHUs MpeamMeTa
«Xumus» Ha 6azoBom yposHe (10 =11 ki1.) sBastoTCS:

e (QopMHpOBaHME CHUCTEMbl XMUMUYECKUX 3HAHMM KakK  BaKHEUIIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOU KAapTUHBI MHUpPA, B OCHOBE KOTOPOWU
J€eXAaT KIIOYEBbIe MOHATHUS, (QyH/IaMEHTaJIbHbIE 3aKOHbI U TEOPUH XUMUHU,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M NOHMUMAaHHUE CYIIHOCTH JOCTYIHBIX
0000111eHNI I MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJIEHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEAKIMH, HEOOXOAMMBIX IJii TPUOOpeTeHHs yMeHHi
OPUEHTHPOBATLCS B MHPE BEIIECTB W XMUMHUYECKUX SIBJICHUN, HUMEIOIINX
MECTO B MPUPO/JIE, B MPAKTUUECKOW U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACATENBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOIO0 DKCHEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e301acHOro o0paIieHus C BEeIIeCTBaMHU.

Hapsiny ¢ atum, copepxaTenbHasi XapaKTepUCTUKA 1LIeJiel U 3a/1a4 U3ydeHUs
npeIMeTa B IporpaMme Mo XUMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUHU C
HOBBIMHU TPUOPUTETAMHU B CUCTEME cpeaHero obmiero oOpaszoBanusa. CeronHs B
NPENnoJaBaHuy XUMUU B OOJIBIIEH CTETIEHH OTAAETCS MPEANOYTeHUE MPAKTHIECKOM
KOMIIOHEHTE  CcoJlepKaHusi OOy4YeHHs, OpPUEHTHUPOBAHHOM Ha TMOJATOTOBKY
BBIMYCKHUKA 00I11€00pa30oBaTeIbHOW OpraHu3alliy, BIAJCIONIET0 He HabopoMm
3HaHWM, a (PYHKIIMOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMHM W YMEHUSIMHU
AKTUBHOT'O MOJYYEHHUs 3HAHUN U MIPUMEHEHUS UX B PEANbHON KU3HU JJI pEUICHUs
NPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 9THM mpu M3ydeHHH MpeaMeTa «XUMHUS» JOMUHHPYIOIIee 3HAUeHHE
NpPUOOPETAIOT TAKKE LIETH U 3a]1a4H, KaK:

afanTanus 00y4arouuxcsl K YCJIOBHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOBaHME  WHTEUIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHIO IPAMOTHBIX
peleHnid B KOHKPETHBIX )KU3HEHHBIX CUTYalUSIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y 0O0y4aromUXCs  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIMI), MMEIOINX YHUBEpPCAIbHOE 3HAYECHHE [JIS Pa3IUYHBIX BHUIOB
AESITEeNbHOCTU: PelIeHHs Mpo0iieM, OUCKa, aHaln3a U 00paboTKU MH(pOpMAIHH,
HEOOXOMUMBIX Uil NPHOOpETEHHs OMbITa NEATENbHOCTH, KOTOpas 3aHUMAET BaXHOE
MECTO B IO3HAHWHM XUMHUH, a TaKXKe JJs OLEHKU C IO3ULIHUIA 3KOJIOTrMYeCKON
0€30MacHOCTU XapaKkTepa BIUSHMA BELIECTB M XUMHUYECKHX MPOLECCOB HA OPraHU3M
YeJIOBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYalbHBIX U TBOPYECKHX
CoCcOOHOCTEN 00yUYaIOIIMUXCs: CHOCOOHOCTH CaMOCTOSATEIBLHO IPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIH30BATh
COBpeMeHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH ISl TIOMCKA U aHaNIu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIMH XUMUYECKOTO COACPKAHMS;

dopmMupoBaHue U pa3BUTHE Y 00YJAIOIINXCS aCCOMATUBHOTO U JIOTHIECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTU, KOTOPbIE OCOOEHHO
HEOOXOUMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHWHM M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHWE Yy OOy4arommxcsi YOeKAEHHOCTH B TYMaHHCTHYECKOM
HANpaBICHHOCTH XUMHUH, €€ BaXKHOW pOJMM B PEIICHUH TJIOOANBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHUS, TIOTIOIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUs TPUPOTHOTO PABHOBECHs, OCO3HAHHS HEOOXOIUMOCTH OEpex HOTO
OTHOIIIEHUS K TPHUPOJIE M CBOEMY 3JI0POBBIO, a TaKKe€ MPHOOPETEHUs OIbITa
UCIIOJIb30BAHMS TMOJTYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHHH B
CUTYaIlUIX, CBI3aHHBIX C XUMUYCCKUMU SBJIICHUSIMH.

B yuebHOM miaHe cpegHero oo6mero oOpa3oBaHUs TNpeaMeT «XUMUs
0a30BOTr0 ypOBHS BXOJHT B COCTaB MPEAMETHOHN 00sacTi «EcTecTBEeHHO-HAYYHBIC
IPEIMETH.

OO611ee 4ncio 4acoB, OTBEAEHHBIX JIJIsl U3yUYEHUsI XUMUU, HA 0a30BOM ypOBHE
cpeaHero obiero oopasoBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 vac
B Heneno), B 11 kimacce — 34 gaca (1 gac B Hezielio).



COAEPKAHUE OBYUYEHUSA
10 KJJACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHNYECKO XUMHUHU

[Ipenmer oprannyeckor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIY4YeHHH HOBBIX BEUIECTB M MaTepHasioB. Teopusi CTPOCHHS OpraHUYEeCKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE NoJ0KeHUs. CTPYKTypHBIE (POPMYITbI
OpraHMYecKuX BemlecTB. l'omoyiorusi, wu3zomepus. XUMHUYECKas CBsI3b B
OpraHUYeCKUX COEAMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o kiaccuukanuu opraHmdeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) M TpUBUAJIbHbIE Ha3BAHMS
BaXXHEHIIMX MPEICTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl HM3YYeHHUS BEIIECTB W HMX MPEeBpaLICHUN:
O3HaKOMJIEHHE C 00pa3ljaMyd OPraHMYecKHX BEUIECTB W MaTephajaMd Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OPraHMYECKUX BEILIECTB, HAOJIIOJICHUE W ONHCAHHE
JEMOHCTPAIIMOHHBIX OMNBITOB [0 NPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPH
HarpeBaHuu (IUIaBJIeHHE, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHbI: COCTaB M CTPOEHUE, TOMOJOTHMYECKUU psAA. MeraH M 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN aJKaHOB: (U3UUYECKHME M XUMUYECKHE CBOWCTBA
(peakuuu 3aMenieHUs] W TOpPEHHUsA), HAXOXKACHHE B MPHUPOAE, IMOIYyYECHUE W
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psiA. DTHIECH U NPONUIIEH —
NPOCTEHIINE TMPEICTABUTEN QJIKEHOB: (U3MYECKHE M XHWMHUYECKHE CBOWCTBA
(peakuMyu TUAPUPOBAHUS, TATOTCHUPOBAHUSA, THUAPATALMH, OKHUCICHUS U
MIOJINMEPU3ALIMH ), TIOJyYEHUE U IPUMEHEHNE.

Ankanuensl: OyranumeH-1,3 u merwnOyramueH-1,3: cTpoeHue, BakKHEWIIWE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloyueHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psll. AlleTUiIeH
— MPOCTEHUIINK NPEICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (QU3NYECKHEe U
XUMUYECKHE CBOMCTBA (peaklMu TUIpUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTalliu,
rOpeHus), MOJIy4eHHE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (uU3NYECKHE M XUMHYECKHE CBOICTBa
(peakuuu raJoreHUpOBaHMsI U HUTPOBAHUSA), MOJIYyYEHUE U NpUMEHEHUe. Toryon:
cocmas, cmpoenue,  Quauueckue U  XumMuueckue  ceolcmea  (peaxyuu
2AN02EHUPOBAHUS U HUMPOBAHUS), NOTyYeHue u npumenenue. TOKCUYHOCTb apEHOB.



I'eneTnyeckass CBSI3b MEXAY YIIIEBOIOPOAAMH, NMPUHAIJIEKAIIUMU K PA3TUYHBIM
KJlaccam.

IIpuponHble MCTOYHUKU yriIeBOAOPOAOB. IIpuponHbli ra3 M IIOIyTHBIE
He(dTanble Ta3pl. Hedts u €€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHT (TePMUYECKUW, KaTalnUTUUeCKuil), nuponus. IIpoaykTsl
nepepaboTKku HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJBl M3Y4YEHUS BEIIECTB M WX NPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3laMu IJIaCTMAcC, Kay4yKOB U pe3uHbl, KosuieKuu «HedTh»
U «YTOIb», MOJAEIUPOBAHNE MOJIEKYJ YIJI€BOAOPOIOB U TAIOT€HONPOU3BOIHBIX,
NpOBEJICHNE NIPAKTUYECKOW pabOThI: MOJyYeHHE 3TUJICHA U U3YUYEHHUE er0 CBOWCTB.

PacuétHnie 3amaun.

Boluncnenuss mo ypaBHEHMIO XWMHMUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WU MPOAYKTOB PEAKIIHUH).

Kucaopoacoaepaxaniue oprannyecKue coeIMHeHUs1

[IpenenbHble OMHOATOMHBIE CHHUPTHL. METaHON U 3TaHOJ: CTPOCHHE,
dbu3MYecKue W XUMHUYECKHE CBOWCTBA (PEAKIMU C AaKTUBHBIMH METaJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NPUMEHEHHE. BomOpoaHbIE CBSI3UM MEKIY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METaHOJIa Y ATAHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHI. OJTWIEHIJIMKOJIb W  TIIMIEPUH: CTPOCHHE,
¢uznueckre W XUMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHME CO MHICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAsl peakUHsi Ha MHOrOaTOMHbIE cHupThl). JlelicTBue Ha
opraHu3M 4esnoBeka. [I[puMeHeHue ririuepruHa U STUIEHTJIUKOIIA.

deHoy: CTpoeHHWE MOJIEKYJbl, (HU3NYECKMEe W XUMHYECKHE CBOMCTBA.
Tokcuunocts denona. [lpumenenue denona.

Anpnerunpl U Kemowusl. DopMmanbIeruj, aleTAIbJIETUI: CTPOCHHUE,
¢duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKIUK), TOJTyUYECHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpEJIETbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS M YKCYCHAs
KHUCIIOTBI: CTPOCHHE, (PU3nYecKne U XUMHUYECKHE CBOWCTBA (CBOMCTBA, oOIIMe AJIs
KJIacca KUCIIOT, peakius dTepu(puKalum ), molydeHue u npuMenenne. CteapuHoBas
M OJICMHOBAsl KUCJIOTHI KaK MPEJACTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

Crnoxnple >(QUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [wmapomnmu3
coxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xxupos. buonornyeckas
POJIb KUPOB.

VYrneBoabl: cocTaB, Kiaccuukanus — yrieBogoB  (MOHO-, JU- WU
noaucaxapubl). ['10ok03a — mpocTermii MOHOCaxapu/l: OCOOEHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3UUYECKUE U XUMHUECKHE CBOMCTBA (B3aMMOJIEUCTBHE C THIPOKCUAOM
menu(Il), okucienne amMuadHbIM pacTBOpoM okcuja cepedpa(l), BocctaHoBieHue,
OpOo>KEeHHE TIII0KO03bI), HAX0XKACHUE B IPUPOJIE, IPUMEHEHUE, OMOJIOTHYECKas POJIb.
®otocuHTe3. DpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henoyo3bl.  Pu3nueckue M XMMHUUYECKHE CBOMCTBAa Kpaxmayia (TUIPOIM3,
KAaueCTBEHHAs PEAKIHUs C UO0M).

OKCIIEpUMEHTAJIBHBIE METOJbl HM3Yy4YEHHUS BEIIECTB M HX MPEBPAIlCHUM:
MIPOBEJICHUE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OMBITOB: TOpPEHUE
CIUPTOB, KAaYeCTBEHHbIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKHUCIEHHE 3TaHONa
okcuaoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJACHCTBUE TIULEPUHA C
ruapokcuom menu(Il)), anpaerunos (oOKucIeHUE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m ruapoxcumom wmenu(Il), B3ammopelcTBHEe Kpaxmaia € HOJOM),
pOBEJIEHNE MPAKTUYECKON paboThl: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuétnnie 3amaun.

Borluncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJMYECTBAa MCXOJHOrO BEIIECTBA WM MPOAYKTA PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OAHOTO M3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcoaepxKanue OpraHu4ecKre COeUHEHHS.

AMUHOKHCTOTHI Kak aM(OTepHbIE OpraHudeckue coeuHenus. dusnveckue u
XUMHUYECKHE CBOWCTBA AMHUHOKHCIOT (Ha mOpuMepe TINHIMHA). buonornueckoe
3HAYEHHE aMUHOKUCIIOT. [lenTuasl.

beinkyn kak nOpupoaHBIE BBICOKOMOJIEKYJSIpHbIE coenauHeHus. [lepBuunasi,
BTOpUYHAS M TPETUYHASI CTPYKTypa O€IKOB. XHWMHYECKHE CBOWCTBA OCIKOB:
TUAPOJIN3, ACHATYpAllHsl, KAUeCTBEHHbIC PEaKIIUU Ha OCIIKH.

OKCIEpUMEHTAIIbHBIE METOJbl HM3YyYEHHUS BELIECTB WU WX MPEBpALLCHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYypaIus OCJIKOB Mpu
HarpeBaHUHU, IIBETHBIC PEAKIINH OEITKOB.

BbICOKOMOJIEKYISIPHBIE COeTUHECHUS

OCHOBHbIE MOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEIHSS MOJIEKYISIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COEJUHEHUN —
MOJIMMEPHU3aLUs U TTOJIMKOHICHCALIHS.

OKCIEpUMEHTAIIbHbIE METOJbl HM3YyYEeHHUS BEIIECTB U WX MPEBpaIlCHUI:
O3HAaKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus mexnpeaMeTHbIX CBSI3€M IPU U3YUEHUH OPraHMYEeCKOW XUMHH B
10 xmacce OCyHIECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-



HAyYHBIX TOHATHHA, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMHU IS OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJN3, CHUHTE3, KiIaccu(UKalus, MEePUOANYHOCTb, HAOIOEHHE,
U3MEpEeHHe, YKCIIEPUMEHT, MOJICITHPOBAHHE.

@dwusmka: Martepus, DHEpPrus, Mmacca, aToM, DOJEKTPOH, MOJIEKyJa,
DHEPreTHYECKU YPOBEHb, BEIIECTBO, Tel0, OOBEM, arperatHoe COCTOSHHE
BEIECTBA, (PU3NICCKUE BETMYUHBI U CTUHUIIBI UX U3MEPEHUS.

buonorus: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dorocuHTE3, OHMONOTMYECKH AaKTUBHBIC BeliecTBa (O€NKH, YIICBOJIbI, YKHPBI,
(bepMeHTHI).

['eorpacdusi: MUHEpasbl, TOPHBIE MTOPOIBI, MMOJIC3HBIE NCKOTIAeMbIE, TOILIITUBO,
PECYpCHI.

TexHONOTUs: TMHINEBBIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepUasbl U3
MUCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPI'TAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XMMHUU

XUMUYECKUA dJIeMeHT. AToM. Sapo aromMa, H30TONBI. OJIEKTPOHHAS
000J10uKa. DHEPreTHYeCKHe ypOBHH, IMOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejieiieHUus 3JICKTPOHOB IO OpOUTAsIM B aToMax
AJIEMEHTOB TIEPBHIX YETHIPEX IEPUOAOB. DJIEKTPOHHAS KOH(DUTYpaIlis aTOMOB.

[lepuomnueckuii 3akoH u Ilepuomuueckas cucremMa XUMHYECKHX HIEMEHTOB /I,
N. MenneneeBa. CBs3b mnepuoguyeckoro 3akoHa u llepumogmueckoit cuCTEMBbI
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHHUS CBOMCTB XUMHYECKHX DJJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX M CJIOKHBIX BEIIECTB IO TPYIIAM W TICPHOJIAM.
3HayeHHUE NEPUOJUUYECKOTO 3aKOHA B Pa3BUTUM HAYKH.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(KOBaJICHTHAsI HEMOJIIpHAs W TOJISIpHAs, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJIGHTHOW XHMHYECKOW cCBsizM (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BalleHTHOCTb. DNEKTPOOTPULIATENHHOCTD.
Crtenenb okucieHus. oHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTALIMYECKON PEIIETKH.



[TouaTue o aucnepcHsiXx cucremax. ICTUHHBIE U KOJUIOMJHBIE PACTBOPBL.
MaccoBast 10J1s BEIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COCIUHECHUM. Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTMYEeCKas CBSI3b HEOPraHWYECKHUX BEILECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peaknus. Krnaccudukanuss  XMMHYECKHX — peakiuid B
HEOPraHUYECKOM U OPraHUYECKOW XHMMHUHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPALLCHUS SHEPTUM TP XUMUYECKUX PEAKIIUIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTUMBbIE
peakuun. XuMHYeCKoe paBHOBecue. DakToppl, BIUAIONIUE HA COCTOSHHE
xummuueckoro pasHosecus. [punuun Jle [lartenbe.

DnekTponauTnyeckas auccornuanus. CuiibHbIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTpaJbHAs, 1IEJIOYHAs.

OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJIbl W3YyUYE€HHUs BEIIECTB M MX MPEBPAIICHUM:
neMoHcTpanusa Taonui «l[lepuoandeckas cucrema xumudeckux sinementoB . U.
MenneneeBay, M3ydeHUE MOJIeNIed KPUCTAIIMYECKUX PEIIETOK, HAOIIOCHUE U
OmMHCaHue JEMOHCTPAITMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIoKEHHE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaJIM3aTOpa, ONPEICIICHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOINBI0 YHHMBEPCAIBHOTO WHIMKATOPA, PEaKIUH HOHHOTO OOMeHa), TPOBEICHHUE
pakTUYeCcKo paboThl «BrnusHue pa3nuuHbix (PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaxkuumn».

PacuéTnbie 3anaum.

Pacu€Ttel 1O ypaBHEHUSIM XMMHUUYECKMX pEAKIMHA, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM TOHSTHS «MacCcoBasi JOJIs
BEILIECTBAY.

Heopranuuyeckasi XuMust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoguueckoir  cucreme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@u3nyuecKkue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETANIOB (Ha MpuUMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docthopa, yrmepoma W KpeMHHSI) W HX  COCOMHCHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOJOPOIHBIX COEAMHEHU ).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COEIUHEHUU.

Mertamisl. Ilonoxenune merannoB B llepmoanueckoi cucTeMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS AIEKTPOHHBIX 000J0UYEK
aToMoB MeTaioB. OO0mue duzndeckue cBoicTBa MeTauioB. CIutaBbl METAJLIOB.
DIIEKTPOXUMHUYECKHUM Pl HAPSYKEHUN METAJUIOB.



XUMHUYECKHE CBOMCTBA BaXXKHEHIIUX METAJUIOB (HATPH, Kaluil, KalbIUH,
MarHui, aJIIOMUHUAM, [IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUMHECHUM.

OO6mume cnocoObl monydeHus: MetamioB. [I[pumMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METO/Ibl H3YyYE€HUS BEUIECTB M HX MPEBPAIICHUMN:
M3yUYeHUE KOJUICKIMU «MeTaibl M CIUIaBbl», O0pa3lloB HEMETAJUIOB, PEIICHHUE
AKCTIEPUMEHTATIBHBIX 3a7a4, HaOJI0JICHUE U OMHUCAHUE JAEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE TUIPOKCHUIA ATFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ04Yel, KAYECTBEHHbBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHnie 3a1aun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO WU3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MHUA U )KU3Hb

Ponp xumMum B oOecrieueHUH IKOJOTHYECKOM, DHEPreTUUECKOW W TMHIIEeBOM
0€30MacHOCTH, Pa3BUTUM MEUIMHBL. [IOHSATHE O HAay4YHBIX METOJaX IMO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIIMII.

[IpencraBnennst 00 OOHMIMX HAYYHBIX TMPHUHIUIAX [POMBIILICHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEHIECTB W MAaTEpHUAJTIOB: BAXKHEWIIUE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKUHMOHHBIC MATEpPUAIbI, KpPacKd, CTEKJIO, KEpaMHKa,
MaTepUalibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUallbl, OPraHUYECKUE W MUHEPAIbHbBIC
yI0OpeHUS.

XuMHSL YW 3J0pPOBbE 4YEJIOBEKA: MpaBWJia HMCMOJIb30BAaHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia O€30MaCHOT0 MCII0JIH30BaHMS IIperapaToB OBITOBOM XUMHH B
IIOBCEHEBHOM KU3HHU.

MexrnpeaMeTHbIE CBS3H.

Peanuzanusa  MeXnpeAMETHBIX  CBSI3ed NOpH  M3yYEeHUHM OOmed u
HEOpraHnvyeckor xuMuu B 11 Kitacce OCyIIECTBISIETCS Ye€pe3 MCMOJIb30BAHUE KAK
OOIMX ECTECTBCHHO-HAYYHBIX TIOHATHUW, TaK H TIOHATHHA, SBIISIOIIAXCS
CHCTEMHBIMH JIS1 OTJICJIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAay4dHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KIacCH(pUKAIUA, [EPHOIUNIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, UBMEPEHHUE, SIBIICHUE.

du3nka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAIUOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3WUYECKHE BEJIUYUHBI U COUHUIIBI UX
U3MEPEHHUS, CKOPOCT.



buonorusi: knetka, opraHusM, -JKocucTema, Ouocdepa, Makpo- Hu
MHUKPORJICMEHTHI, BATAMHUHBI, 0OMEH BEIICCTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE TTOPOBI, MOJE3HBIE NCKOMAEMbIE, TOILIHBO,
PECYpCHI.

TexHoMOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJLTypPIHsl, MPOU3BOJACTBO
CTPOUTEIBHBIX MaTEPHAIIOB, CEIbCKOXO3SHCTBEHHOE TIPOU3BOJICTBO, IHIIEBAs
MIPOMBIIINICHHOCTh,  (papMaleBTHYeCKass  MPOMBINIJICHHOCTh,  IPOWU3BOJICTBO
KOCMETHYCCKHUX IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAIIOB,
AJICKTPOHHAS TIPOMBINIJICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOT'PAMMEI 110 XUMKWNA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHIA

JJUUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycraHnaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOydJarolmuMHCsT TporpaMM CpefaHero oOmiero o00pa3oBaHUsS (JTMYHOCTHBIM,
METanpeJMETHbIM W TOpeaMeTHbIM). HaydHo-meTonuyeckoil OCHOBOW IS
pa3pabOoTKH IUIAaHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHus SABISIETCS] CUCTEMHO-/IESITEIbHOCTHBIA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TMOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeAMeTa «XHUMHs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHusl BbIIEIEHBI CIIEYIOIINE COCTABIIAIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUUCKON TPaKIAHCKONM HWIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEIETICHUIO;

HaJIMYMe MOTHUBAIIMU K O0yUYEHUIO;

[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOECXKICHHUM JIMYHOCTH HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEH M HICTOPUYECKUX TPAIUIil 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOACTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMU IIEJIOCTHOM
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJIM4YMEe MPaBOCO3HAHUS IKOJIOTHUECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
IIEJIM U CTPOUTD KU3HEHHBIE TIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUSA MpeaMera «XUMHUs» JIOCTUTAIOTCA B
€ANMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHU
U HJleaJaMu POCCUHCKOT0 TPaKJAHCKOrO O0OIIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJNbTaThl OCBOEHUA HpeaMeTa «XUMHS» OTPaKaroT
c(OpPMHUPOBAHHOCTh OTBITA IO3HABATENILHOW W TPAKTUYECKON JACSTEIBHOCTU
00yyaroUMXxcs Mo peain3aliy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM UYHCJE B
YacTH:

1) rpa:kaaHCKOro BOCIUTAHMS .

OCO3HAaHMS 00YYarOUIMMUCS CBOUX KOHCTUTYLMOHHBIX ITpaB U 00s13aHHOCTE,
YBa)KEHHUSI K 3aKOHY U MTPABOMOPSIKY;

OpEeACTaBICHUS O COLUMAJIbHBIX HOpPMax M TMpaBWIAX MEAKIMYHOCTHBIX
OTHOLIECHUN B KOJUIEKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPUECKOU JIESITEILHOCTH MPU CO3JJaHUU YUCOHBIX
MIPOCKTOB, PEIICHUH YICOHBIX U MIO3HABATEIHHBIX 33124, BHITIOJTHEHUN XUMHUYCCKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MIPH aHAJIA3E PA3IMYHbIX BUIOB YIeOHOM JESITCIIEHOCTH;

2) MIATPHOTHYECKOTO BOCITUTAHUSI

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUI0
OTE€YECTBCHHOM XHMUHU,

YBaXEHUSI K TPOIIECCY TBOPYECTBA B 00JACTH TEOPUM U MPAKTHUYECKOTO
NPUMCHCHUS XWMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKCHHSI HAyKH €CTh pPe3yJbTaT
JUIMTCITLHBIX ~ HAOJIOJCHUH, KPOMOTIUBBIX  OKCICPUMCHTAIBHBIX  TOHUCKOB,
TIOCTOSTHHOTO TPYJia YYEHBIX U TIPAKTHKOB;

MHTEpeca U MO3HABATEJIbHBIX MOTHBOB B MOJYYCHUU U TOCIEAYIOMIEM aHAJIN3e
UH(POPMAIIMH O MIEPETOBBIX TOCTHKCHHUIX COBPEMEHHONW OTCUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIHHTAHMS:

HPaBCTBEHHOTO CO3HAHMUSI, STUUECKOTO IMOBEJICHNS,

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XMMHYCCKUMU SIBJICHUSIMU,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPaIbHO-HPABCTBECHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE IOBEJIEHHWE M TOCTYNKH CBOMX TOBApHUIIEH C
NO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE TMOCIEICTBUN ITUX
MOCTYIIKOB;

4) popMHUpPOBaHHUSI KYJIHTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTeW 370pOBOTO W  0e30macHoro o6Opasza >KH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (PU3HYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TpaBWJI 0€30MacHOTO OOpalleHus ¢ BeleCTBaMU B OBITY,
ITOBCEJTHEBHOM KU3HU U B TPYAOBOU JIE€ATEIBHOCTH;

NOHWMAHHUS TEHHOCTH TPAaBWI HHIWBUAYATbHOTO M  KOJUIEKTUBHOTO
0e30macHOro MOBEICHUS B CUTYAIHSIX, YTPOKAIOIINX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOiaeHus
QJIKOTOJISI, HAPKOTUKOB, KYPEHHUS );

5) TpyA0BOTO BOCHHTAHUSA:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIENOBATEIBCKON
JESITENBbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPUYECKOW W JPYyrUX BUIAX
TeSTETHbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B pPENICHUH MPAKTUYECKUX 3ajad
COIMAIbHOM HAIMPaBIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUECHHIO MPpodecCcHil pa3iudyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN IO XUMUH;

YBaXEHUS K TPYyHdy, JIIOASIM TpyAa U pe3yiabTaTaM TPYIOBOM NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYAILHONU TPACKTOPUU
oOpaszoBanus, Oyaymiel mnpodeccu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) IKOJOrHYEeCKOr0 BOCIHHTAHHUS:

AKOJIOTUYECKHU II€JI€COO00Pa3HOr0 OTHOLICHHUS K MTPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHUSI KU3HH Ha 3eMII€;

MOHUMAaHUS TJI00AJTBHOTO XapakTepa AKOJOTMYECKUX MPOoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON M COMATBHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIIOJIB30BAHUS JOCTHDKCHUN XUMUHU  JJIS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MMPUPOOTIONB30BAHNS;

AKTUBHOTO HEMPUATHUS JICUCTBUN, NPUHOCSAIIUX BpEl OKpYKaIOIIeH
IPUPOJHON Cpejie, YMEHUSI NMPOTHO3UPOBATh HEOJIArONpPUSITHBIE HKOJIOTUUYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U MIPEAOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NesTeTbHOCTH 9KOJIOTUYECKOM HaIpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHMKAaTUBHOW M COIIMAIBHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUS

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKHU;

NOHMMAaHHUS CHeUu(PUKM XUMUM KakK HayKd, OCO3HaHUs €€ poiau B
(dbopMHUpPOBAaHUYN PALNMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
NpEeICTaBIeHUsI 00 OKPYXKAIOIIEeM MUPE KaK O €JIMHCTBE MPHUPOABI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEM U PEHIEHUU NPOOJIEM COXpPaHECHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHH JUIsl COBPEMEHHOMU

[UBUJIN3AIMH: B €€ TYMAaHUCTUYECKON HANpABICHHOCTH M BaXXHOW POJIU B CO3JaHUU
HOBOM 0a3pl MaTepuasbHOM KYyJNbTYPBI, PEIICHHH TJIO0ANBHBIX MPoOIIeM
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SJHEPTreTUUECKOW, MUIIEBOU U
HKOJIOTHIECKOM 0€30MacHOCTH, B PAa3BUTHH MEUIIMHBI, 00ECIICYCHUH yCIOBUN
YCTICTITHOTO TPY/Ia ¥ SKOJOTHIECKH KOM(POPTHOM KU3HU KAXKIOTO YieHa 001ecTBa;
€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHHMMAaHUS CYIIHOCTH METOJIOB
MMO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CHIOCOOHOCTU UCTIOIb30BaTh
MoJIy4yaeMble 3HAHUS JUISl aHAJIU3a U OOBSICHEHHUSI SIBJICHUU OKPYKAIOLIEro MUpa U



MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHMS JeNaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB M UMEIOIIMUXCS JAHHBIX C LEJbIO MOTYyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUA s
penieHust Ipo0eM B peasibHbIX KU3HEHHbBIX CUTYAIIUX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKOM IEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30oBaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O XHMHH B
COOTBETCTBHHU C )KM3HEHHBIMH MOTPEOHOCTSIIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B pas3liMuHbIX cepax mpodeccroHambHON
JeSTENbHOCTH.

METANPEIMETHBIE PE3YJBTATHI

MertanpeIMEeTHbIE pe3yJbTaThl OCBOCHUS YYEOHOrO MpeameTa «XUMHS» Ha
YPOBHE CPEITHET0 O0IIEro 00pa30BaHMUs BKITFOYAOT:

3HaYNMEIE JUTS dbopMHupOBaHUS MHUPOBO33PCHUS 00yJaroIIIXCs
MEXTUCIMIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIMIEHAYYHBIC MOHITHS, OTPaKaroIIHe
IICJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHEeOU(HKY METOJ0B TIO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUs, SBIICHHE,
poliecc, CUCTeMa, HaydyHbId (hakT, IPUHIUII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIeA0BaHNE, HAOIIOACHUE, U3MEPEHHUE, IKCTIEPUMEHT U APYTHE);

yYHUBEpCaJbHbIE YueOHbIE NEeUCTBUS (IMO3HABATENIbHbIC, KOMMYHHKATUBHBIC,
PETYISTUBHBIC), obecrieurBaroIINe dbopmupoBanue (G YHKITMOHATTEHOU
IPAMOTHOCTH U COLIMAJIBHOM KOMITETCHITUN 00YyYarOIINXCs;

CIIOCOOHOCTD oOydJaromuxcs HCII0JIb30BaTh OCBOCHHBIE
MEXTUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS M YHHBEPCAIbHBIC YYCOHBIC
JIEVCTBUS B MIO3HABATEIILHON U COLIMATIBHOM MPAKTUKE.

MeranpeaMeTHbIe PE3YIbTAThl OTPAKAIOT OBJIAJICHUE YHHBEPCATbHBIMU
y4eOHBIMM  ITO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYISATHBHBIMU
JICUCTBUSIMU.

OBaanenne YHUBEPCAJIbHBIMH Y4eOHbIMH NMO3HABATEJbHBIMH
JefCTBUSIMMU:

1) 6azoBble JOrHYecKHe AeHCTBHS:

CaMOCTOSITEIbHO  (popMynmUpOBaTh W aKTyalIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTPHUBATh;

OTIPENICIIATh IEJIM JSATCIbHOCTH, 3aJaBas IlapaMeTphbl M KPHUTCPUH UX
JTOCTH)KCHUS, COOTHOCHTH PE3YyJIbTAThI ASATCIBHOCTH C TTOCTaBICHHBIMU IEISIMH,

HCIIOJIb30BaTh IIPH OCBOCHUH 3HAHUI TTPUEMBI JIOTHICCKOT'O MBIIIJICHUS —
BBIJICIIATh XapaKTEPHbIC NMPU3HAKH MOHATHH M yCTaHABIMBATh WX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS [ OOBSICHEHUS OT/IEJIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS M KpUTEpUU sl KiIacCU(UKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUN;

YCTAHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBS3M MEXKIAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCyXJAeHUs (MHIYKTUBHBIC, JIEIYKTUBHBIE, IO
aQHAJIOTUM), BBISABJISATH 3aKOHOMEPHOCTU M TPOTUBOPEUUS] B PACCMATPUBAEMBIX
SBJICHUSAX, (POPMYIHPOBAThH BEIBOJIBI U 3aKITIOUEHUS,

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMHUU CUMBOJUYECKUE
(3HaKOBBIEC) MOJICNIH, MPEOOPA30BHIBATE MOJIEIBHBIC TTPEACTABICHUS — XUMUYECKUM
3HaK (CUMBOJI) DJIEMEHTa, XUMHYecKasi popMyra, ypaBHEHUE XUMUYECKON peaKiuu
— MPU PEIICHUH Y4YEOHBIX TMO3HABATEIBHBIX M MPAKTUYECKUX 3a7ay, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPE/ICTABICHUS JIJIs BBISBICHUSA XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIUM.

2) 6a3zoBbIe HCCIIEI0BATEIbLCKHE AeCTBHS:

BJIaJIETh OCHOBAaMHM METOJ0B HAYYHOIO MO3HAHUSA BEHIECTB M XUMHYECKUX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENBHO C(HOPMYIUPOBaHHBIE BOIPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHHII;

BJIAJETh HABBIKAMU CaMOCTOATENIBHOTO IUUIAHUPOBAHUA M IPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJEIaHHON padbore;

npuoOperaTh OIBIT YYEHHYECKOH HCCIICIOBATEIbCKOM W MPOEKTHOM
JESITENHbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHLHOMY
IOMCKY METOJOB DEIICHHS MNPAKTHYECKUX 3a]ad, INPUMEHEHUIO Pa3IM4YHBIX METOJ0B
MMO3HAHUS.

3) pa6oTa ¢ nndopmanueii:

OpUEHTUPOBAThCS B PA3IUYHBIX MCTOYHUKAX uHPopManuu (HaAy4dHO-
MONYyJISIpHAsl JIUTepaTypa XHUMHYECKOrO COJEpKaHUsl, CIpPaBOYHBIE IOCOOUS,
pecypcel MlHTEpHETA), aHAMM3UPOBATh WHQPOPMAIIUIO PA3NMYHBIX BUAOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh PAa3IUYHbIE METOJbI MPU TOUCKE U
orOope wuHpOpMaLMKM, HEOOXOAMMOW MJid BBINOJHEHUS Yy4yeOHBIX 3aaad
ONPEIEIIEHHOTO TUIIA;

NpUOOPETATh OMbBIT HCIOJb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUH U Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITEJIbHO ~ BbIOMpaTh  ONTHUMaIbHYIO  (OpMY  MpEACTaBICHUS
uHpopmaimu (cxemsbl, rpaduKu, JTUarpaMMbl, TaOJIULIbI, PUCYHKU U IPYTHE);

UCII0JIb30BaTh HAYYHbIN S3bIK B KAUECTBE CPECTBA IPHU padOTE ¢ XUMHUUYECKOU
uH(popMaIeil: MPUMEHATh MEXIpeaAMeTHbIe ((PU3NYECKHEe UM MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (hOpMyJibl, aO0peBUATypbl, HOMEHKIIATYpPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HaTJIsTHOCTH.

OgyaeHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU 1€ CTBUSIMU:

3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYKJaeMOM TeMbl B XOJ€ AUayiora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HWACH, (POpPMYyIuUpOBaTh CBOU  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI TIPEJIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3CHTAlMEeN Pe3ylbTaTOB IO3HABATEIBHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMM MPHU BHITIOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOoThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peain3allui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNM MYTEM COTJIACOBAHUS IMO3UIIMKA B
xo7ie 00CyX/IeHusI 1 OOMeHa MHEHHSIMHU.

OByajileHNe YHUBEPCAJIbHBIMY PeryJISTHBHBIMH 1€/iCTBUSIMHU:

CaMOCTOATENIFHO IUJIAHUPOBATh W OCYILIECTBIATH CBOIO IO3HABATEIHHYIO
NEeSTENbHOCTh, Ompenensis e€ ILeNu W 3aJayd, KOHTPOJMPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh TpeajiaraéMblii  ajJrOpuUTM JACHCTBHH TpH
BBIMIOJTHEHUU Y4YeOHBIX U HCCJIENOBATENbCKUX 3a7ad, BBIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX peImIeHHS ¢ y4E€TOM TOJIYYEHHUS HOBBIX 3HAHUWA O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JI€STEIBHOCTH HA OCHOBE CAMOAHAIN3a U
CaMOOLICHKH.

INPEIMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmeTHbie pe3yabTaThl OCBOCHUS Kypca «OpraHudeckass XAMUS»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  TPEJACTABICHUM O XHMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAyYHOU KApPTHHBI MHUPA, POJIM XUMHH B TO3HAHUU SBJICHUW TPHUPOJIBI,



B (OpPMUPOBAaHUU MBIIUICHUS M KYJIBTYpbl JHYHOCTH, €€ (YHKIHOHAIBHOM
IPAaMOTHOCTU, HEOOXOAUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7ad U HKOJIOTUUYECKHU
000CHOBaHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE  CHCTEMON  XMMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUU HJIEMEHT, aToM, »JJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass U COKpali€éHHas), MOJb, MOJSpHas
Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, QyHKIIMOHAIbHAS TPYIITA, paauKall,
H30MEpHsi, U30MEPhI, TOMOJIOTHYECKHM PsiJl, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO U
a30TcoJiepKalllie COENUHEHUS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHS); TEOPHUM M 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemniectB A. M. ByTiiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHH SI3bIK XUMUM, MHPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE IOHUMAHHS TPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, IOJYYCHUU U
0€30MacHOM HCTIOJb30BAaHUU BaKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOM JeATEILHOCTH YeJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMU BBISBISATh XapaKTEpHbIE TPU3HAKU TOHATHIM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOCHUS ¥ IPEBPALECHNUN OPTraHUYECKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIB30BATh XUMHUYECKYI0 CHUMBOJIHMKY IS
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB U YpPaBHEHHUW XHWMHUYECKUX  PEaKIIH,
U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHX BEUIECTB MJI1 WJUIIOCTPAlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMUBATh MPUHAMICKHOCTh H3YyUYEHHBIX
OpraHWYECKUX BEIIECTB II0 HX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpymme COeAMHEHUN (YTJIeBOJOPOIbI, KHCIOPOJ | a30TCOAEpIKAIINe
COEIMHEHUs, BBICOKOMOJICKYJISIDHBIE COEJAWHEHUS), JaBaTb WM Ha3BaHUS IO
cucremarnieckoir Homenknatype (IUPAC), a takke NpUBOAWUTH TPUBUAIHHBIC
Ha3BaHUsI OTAEJIbHBIX OPraHUYECKUX BEIIECTB (3THJICH, MPOMWIEH, AlEeTUJIEH,
STWJICHTJINKONb, TIUIEPUH, (PeHomn, dhopManbaerui, ameTanblAeTrul, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsl KUCIIOTA, CTEAPUHOBASI KUCJIOTA, TII0KO03a,
bpyKTO3a, Kpaxmall, mMeIoa03a, TIIUINH);

c(hOpPMHUPOBAHHOCTh yMEHHS OMPENEISITh BUIABI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUSX (OJJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH IMIOJIOKEHUS TEOPHH CTPOCHUS
opranuyeckux BemectB A. M. bytiepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPaHEHHUSI MacCChl BEILIECTB;



c(OpMHPOBAHHOCTb ~YMEHUH XapakTepH30BaTh COCTaB, CTPOCHUE, (U3HUCCKHE
U XMMUYECKHE CBOWCTBA THUMHUYHBIX TPEACTABUTENCH Ppa3IUYHBIX KIIACCOB
OpraHUYeCKUX BelecTB (METaH, 3TaH, STUJICH, MPONUJICH, alleTulieH, OyTranuen-1,3,
MeTuioyTaaueH-1,3, 6eH30J1, METaHOJI, 3TaHOJ, dTHJICHTJIUKOJb, TITUIEPUH, (HEHOI,
arieTanbAeTH, MypaBbUHas U YKCYCHasl KHCIIOTHI, TIIOKO03a, KpaxMal, IeJUT0II03a,
aMUHOYKCYCHasl KHCJIOTa), WIITIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXKAY HHUMHU
yYpaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKAX PEAKIUi ¢ MCIOIb30BaHUEM
CTPYKTYPHBIX (pOpPMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEePH30BaTh UCTOUYHUKU YTIIEBOAOPOTHOTO
ChIpbs (HE(Th, MIPUPOIHBINA ra3, yrojib), CIOCOObI UX MepepaboTKU U MPAKTUYECKOE
NprYMEHEHUE TIPOTYKTOB IIepepaboTKu;

chOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYHCICHHUS MO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
PEaKIUH MO U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIICCTB
WM TIPOAYKTOB PEAKIIUN ),

chOpPMUPOBAHHOCTh YMEHHH BIIAJIETh CHCTEMOW 3HAHMA 00 OCHOBHBIX
METOJ[aX HayYHOTO MO3HAHUS, HCIIOJIB3yeMbIX B XUMHH MPH U3YYCHUH BEIIECTB U
XHUMUYECKUX SBIICHUH (HAOJIO/IEHUE, H3MEPEHHUE, SKCIIEPUMEHT, MOJISITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHMYECKHE 3HAHMS Mg TNPUHATUS pEUICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHMI COOJIIOATH MPaBUJIa TIOJIB30BAHUS XUMHUUYECKON
nocyAoi U JabopaTOpHBIM O00OpYIOBaHUEM, a TaKXKe MpaBuia oOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITOJTHEHHIO JaOOpPaTOPHBIX
XUMHYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBIMOJHATH XUMUYECKHI
HKCIIEPUMEHT (TIPEeBpAILEHUsI OPTAaHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJTyICHHE
ATUJICHA U U3YYEHHUE €T0 CBOMCTB, KAYECTBEHHBIC PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypauus OeJKOB IPU HArpeBaHUM, [IBETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKH O€30MacCHOCTH NpU OOpalllEeHUH C BEIIeCTBAMU U
7a00paToOpHbIM ~ O0O0OPYJOBAaHHMEM, IMPEACTaBIATh PE3YJIbTaThl  XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX peaKUUd u
(opMyIUpOBaTH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpPMAIMIO, TOJYyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CpelcTBa MacCOBOM
uHpopMmanuu, UIHTepHET U Ipyrux);

chOpMUPOBAHHOCTh ~ YMEHHMHA  CcOONIOJaTh  MpaBWiIa  IKOJOTUYECKHU
[EJIeCO00Pa3HOr0 TOBEACHHUA B OBITY W TPYAOBOW MACSATENBHOCTH B IIENAX
COXpaHEHUS CBOETO 3[J0POBBs M OKPY’KaIOIIeH MPUPOJHOI Cpe/bl, OCO3HABATD



OMMACHOCTh BO3JICHCTBHSI HA JKUBBIC OPTaHU3MBI OMPEACIEHHBIX OPTaHUYCCKUX
BEIECTB, MOHMMast cMbici mokaszatens [1/IK, moscHATh Ha mpuMepax CHocOOBI
YMEHBIIICHUSI W TIPENOTBPAIICHHWS WX BPETHOTO BO3JCHCTBUS HAa OpPraHu3M
YeII0BeKa;

JUIsl OOYYarOIIUXCS ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbS: YMCHHE
MPUMEHATh 3HAHHWSI OO0 OCHOBHBIX JOCTYITHBIX METOJaX ITI03HAHHS BEIIECTB H
XUMHYECKUX SBIICHUIA;

JUIA CIIETIBIX M CIA0OBHUIANIMX OOYy4YaIOUIUXCs: YMEHHE HCIIONbh30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOImass M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUI: O XWMHYECKOHW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XUMHUHU B TIO3HAHUU SBJICHUI NPUPO/IBI,
B (GOpPMUPOBAHWUU MBIIUICHUSI W KYJIBTYPbl JHYHOCTH, €€ (YyHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUSI MPAKTUYECKUX 3aJ1ad U IKOJIOTHUECKH
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 370POBbIO U MPUPOIHON cpeie;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWUM, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XMMHYCCKUH 3JIEMEHT, aToM, M3oTom, S-, pP-, d-
AJICKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJIA, MOJb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHCIICHMS, XUMHUYECKasi CBS3b
(KoBaJICHTHAsI, HIOHHAs, METAJTINYECKas, BOJIOPOAHAs), KPUCTALIMUECKAs PEUIETKA,
TUNBl  XUMUYECKUX  pPEAKIUi, pacTBOpP, DJIEKTPOJMUTHI,  HEIICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsT JUCCOLMAIMSI, OKHUCIWUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW pEeaKIUM, XUMHYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Jucconuanuu, nepuoaudeckuid 3akoH JI. M. Menpgeneesa,
3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
MpY XHMHYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH,
MHUPOBO33PCHUYECKHE 3HAHMS, JIC)KAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBICHHUH, (DAKTOJOTHYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJIyYeHHH M 0€30MaCHOM HCIOJb30BAHUU BAKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTHUCCKOMN JACATEILHOCTH YCIOBEKA;

c(hOpMHUPOBAaHHOCTh YMCHHMH BBISBISATH XapaKTCPHbIC TPU3HAKHA TTOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHUM;

c(hopMHUPOBAaHHOCTh YMEHHMH HCIIOJb30BaTh XUMUUYECKYI) CHUMBOJHMKY JIJIS
cocTaByicHUs (POPMYJT BEIIECTB M ypaBHEHHH XHMHYECKUX PEAKIIHUM,



cuctematnueckyro HoMeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ra3, YIJEKHCIbIM ra3, amMMuak, raméHas
W3BECTb, HETAIIEHAS U3BECTh, MUThEBAs COJIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAJICHTHOCTb U CTENIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMUUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAsI, META/UIMUECKas, BOJOPOIHAS) B COCAMHEHUSX, THUII
KPUCTAJITMYECKOW PEIIETKH KOHKPETHOTO BeIlecTBa (aTOMHAas, MOJEKYJspHas,
HMOHHAs, METAJTHYECKAsI), XapaKTep Cpebl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpeAeIEHHOMY KJacCy/TpyIine
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUS,
KHUCIJIOTHI, aM(OTEepHBIE TUIPOKCHUIBI, COJTH);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOJANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa 1 AEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONTYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX djieMeHTOB 1-4 mepuonoB Ilepronnueckoil cucTeMbl
XxuMuueckux sjaemeHToB JI. M. MenpaeneeBa, HCHOib3ys IMOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBICHATh 3aKOHOMEPHOCTHU
U3MEHEHHUSI CBOWCTB XMMHYECKHX 3JIEMEHTOB M HMX COEJUHEHHH IO MEepUoIaM M
rpynmnam [lepuognueckoit cucteMbl XUMHYECKUX 351eMeHTOB []. 1. Menneneena;

chOpMUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MIOJATBEPAKIATh CYIIECTBOBAHUE TE€HETHUYECKOW CBA3U MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMU C MIOMONIIBIO0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCH(HUIIMPOBATh XUMHUCCKHE PEAKIUU 10
pPa3IMYHBIM TpU3HAKaM (YHUCIYy U COCTaBY pPEarupyrolluX BEIIECTB, TEIJIOBOMY
s dekTy peakiunu, U3MEHCHHIO CTEIICHEH OKHCICHHUS JJIEMEHTOB, 0OpaTHMOCTH
peaKIiM, y4acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABJISATH YPaBHCHHS PEaKIUH Pa3TuUHBIX
THUIIOB, TIOJTHBIC U COKpAIIEHHBIE YPAaBHCHUS PEaKIMii HOHHOTO OOMEHA, yUHUTHIBAs
YCIIOBUS, TIPU KOTOPBIX 3T PEAKIIMUA UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHHUW TIPOBOJHUTH PEAKIUH, TIOJTBEPIKIAFOIINC
KaYECTBCHHBIM COCTaB PAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, PaclO3HABATH
ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHHUYECKUX
BEIIECTB;



c(hOpPMHPOBAHHOCTh YMEHHH  pPACKphIBaTh CYIIHOCTH  OKHUCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUHA TOCPEACTBOM COCTABJICHHUS 3JEKTPOHHOIO OallaHca
JTUX PEAKILIUN;

c(hOpMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU
pEeaKIuy OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYESCKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeicTus (nmpunnun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYCCKHE IPOIECCHI,
JeKAIUe B OCHOBE MPOMBIIIJICHHOTO TOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH NPENCTABICHUNM 00 OOIMMX HAYYHBIX MPUHIUNAX M
HKOJIOTHYECKHUX MPOOJIeMax XUMHUUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYUCIICHHS C HCIIOJIB30BAaHUEM
TIOHSTHUSL «MaccoBas JOJIsA BEHIECTBA B PacTBOPE», O0OBEMHBIX OTHOUICHUH Ta30B MpPHU
XHMHYECKUX PEaKIMsIX, MacChl BeleCTBA WU 00BEMA Ta3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO U3 YYAaCTBYIOIIHMX B PEaKIUU
BEIICCTB, TEIUIOBOTO 3(¢eKTa peaKkMu Ha OCHOBE 3aKOHOB COXPAHCHHS MAacCChI
BEIIICCTB, MPEBPAIICHHUS U COXPAHCHUS YHEPTHUU;

c(hOpMHPOBAHHOCTh YMECHHI COOJIIO/IATh MPABUJIa TOJb30BAHUSI XUMHUYECKOU
NOCYZIOW M JTa0OpaTOPHBIM 00OpPYIOBaHHWEM, a TaKkKe MpaBuja OOpaIieHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUMSIMHU IO BBIMOJHEHUIO J1aOOPATOPHBIX
XUMHYECKUX ONBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (pa3oKeHUEe MEePOKCHIa BOJOpPOAa B MPUCYTCTBUM KaTaau3aTopa,
OTpEJICTICHHE CpEelbl PAacTBOPOB BEUIECTB C IOMOINBIO YHUBEPCAIBHOIO
WHANKATOPA, BIUSHUE PA3NMYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKON pEaKIHH,
peakIuu MOHHOTO OOMEHa, KayeCTBEHHBIC peaKkIuu Ha cyibdar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamisl» u «Hemeramnb») B COOTBETCTBUHM C MpPaBUIAMHU TEXHUKH
0€301acHOCTH MPU OOPAIICHUH C BENIECTBAMHU U JJaOOpPaTOPHBIM 000pYIOBaHUEM,
MPEACTAaBIATh PE3YNbTaThl XHMHYECKOTO OKCIepUMEHTa B (opMe 3amucu
ypaBHEHHH COOTBETCTBYIOIIUX PEAKIMid ¥ (HOPMYJIUPOBATH BBHIBOABI HA OCHOBE ITHX
PE3YIIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XUMHUYECKYIO
uHOpPMAINIO, TOJYyYaeMyK0 W3 Pa3HBIX HCTOYHHKOB (CpeICcTBa MAacCOBOM
KOMMYyHUKanuu, MHTepHET 1 1pyrux);

chOpMHPOBAHHOCTh ~ yYMEHHH  COONIOJATh  TpaBWJa  AKOJOTHYECKU
11eJIeCO00pa3HOTO TMOBEEHNUS B OBITY W TPYAOBOW JCSATEIBHOCTH B IEJAX
COXPAaHEHHUS CBOETO 3JI0POBBS M OKPYKAIOIIEH MPUPOTHON Cpeabl, OCO3HABAThH
OIMACHOCTH BO3/ICUCTBHSI HA )KUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs



cmbeicn mokasarens IIJIK, mosicHAT, Ha mpuMepax CIOCOOBI YMEHBIIECHUS U
MPEIOTBPAIICHHS X BPEIHOTO BO3JECHCTBUS HA OPTAaHU3M YEIIOBEKA;

JUIsT OOYYAIOIIUXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37J0POBbS: YMCHHE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYIHBIX METOJaX II03HAHWS BEIIECTB H
XUMHYECKUX SBIICHUA;

JUIA  CIIEMBIX M CIA0OBHIANIMX OOYYaIOUIUXCA: YMEHHE HWCIONIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3amucu XuMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ pasi Konrpoabubie | IIpakTuyeckue (1ipp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTruueckue 0CHOBBI OPraHUYeCKOl XUMUH
[Ipeamer opranuveckoi xumun. Teopus https://acagemv- ; 12013
11 i A content.apkpro.ru/lesson/a
CTPOCHHSI OpPTraHNYECKUX COSAMHCHUN A 3 191 5ele.4624-a002
M. byrtneposa efb16fa49f6a
Hroro mno pazaeny 3
Pa3znesa 2. YriieBoaopoanl
2.1 TIpenenbHbIE YTIIEBOIOPOIE — ATKAHBI 2 https://academy-
content.apkpro.ru/lesson/258dd
c06-ec23-473c-b3d7-
ed82fcaddd02
HenpenenbHapie yriaeBoAOPOIbI: ATKEHBI https://academy-
2.2 ’ 6 1 content.apkpro.ru/lesson/40381
ATKAIIHCHDL, ATKHHbL 71e-4158-4bd1-ae98-
18dc1cfh9399
2.3 ApOMaTUYECKHE YIIIEBOA0POIbI 2 https://academy-
content.apkpro.ru/lesson/40381
71e-4158-4bd1-ae98-
18dc1cfh9399
24 TIpHpoIHbIE HCTOUHUKH YTIIEBOJIOPOJIOB 1 3 1 https://lesson.edu.ru/04/10
' ux nepepadboTka
Wroro no pazneny 13
Pa3nen 3. Kuciopojacoaep:xainye oprannyeckue coeJuHeHHs
3.1 Criuptel. Deron 3 https://academy-
content.apkpro.ru/lesson/5439c
18b-7440-4b6f-bf84-
c04fa471694f



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

Anbneruabl. KapOOHOBBIE KUCITIOTHI.

https://academy-

3.2 7 content.apkpro.ru/lesson/8664b
Crroxcabie SGupe! 319-0ba3-4945-h076-
ch7ae5858b90
3.3 VTaeBOIbI 3 https://academy-
content.apkpro.ru/lesson/709ce
43a-deb6-4281-963b-
01d2e212d4d0
Hroro mo pazaeny 13
Pasnen 4. A3orcoaep:xaniue OpraHnyecKue coeIMHeHUus
4.1 AMUHBI. AMUHOKHUCIIOTHI. beku 3 https://academy-
content.apkpro.ru/lesson/0c608
a59-4c69-4481-839%¢-
9205f201h73e
Hroro mo pazneny 3
Pa3nen 5. BbicokoMoJIeKyasipHbIe COeIUHEHUS
5.1 ITnactmaccsl. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro mo pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

YYEBHO-METOANYECKOE OBECIIEHEHUEOBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

1. Xumus. 10 knacc: yueb st obmeoOpasoar. opranuzanuii: [.E.Pym3utuc, @.I'.denpaman. — M.:
IIpocsemenne,2018

2. Xumus. 11 knacc: yue6 ansa o6iieodpaszonat. opranuzaruii: [.E.Pymsutuc, @.I'.®enpaman. — M.: [Ipocsemienue,2017

METOANYECKUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/

MU PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbl CETUUHTEPHET
bubmmoreka I{OK https://myschool.edu.ru/bu6mmoreka ITOK https://m.edsoo.ru



https://myschool.edu.ru/
https://m.edsoo.ru/
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