MyHununajabHoe o0ueodpa3oBaTejibHOE YUPeKIeHue
cpeansisa mkoJia Nel r.dypmanoBa

PACCMOTPEHO YTBEPXIEHO
Ha MeTtoandeckoM coBete MOY CII Nel Jupextop MOY CHI Nel
npotoxoa Ne 1 T.H.CMHUPHOBA
oT «29» aBrycrta 2023 roaga puka3s ot «31» aBrycra 2023 r. Ne 109
3amecTuTesb AupexTopa mo YBP

M.B.I'OPOXOBA
MNPUHATO

Ha negarorndeckom cosere MOY CIII Nel
nporokoa Nel ot 30.09.2023 rona

PABOYAS ITPOT'PAMMA

o
XUMHUN

miasa 10-11 kiaaccos
(1D 469372)

pasigen 2 nyHKT 2.1.15 o6pas3oBaTelbHOM MPOrpaMMbl CPEIHETO
obmero o6pazoBanus MOY CII Nel (mpunsta Ha 3acegaHuu
negarorudeckoro cosera mpotokon  Nel ot  30.09.2023 r.,
yTBepkAeHa npukazom nupekropa ot 31.08.2023r. Ne 109)

®ypmanos 2023



INOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o XMMHUHM Ha YpOBHE CPEIHEr0 0O0Iero oopazoBaHHs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparnuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUs (enepalbHOW 00pa3oBaTeNbHONW MPOTPAMMBI CPEIHETO
obmero obpaszoBanus (POII COO), mpeacraBieHHbIXx B DenepanbHOM ToCYIapCTBEHHOM
obpazoBatensHOM cTtangapre COO, ¢ yuérom Konuenmuu mnpenogaBanusi yd4eOHOTO IMpenMeTa
«Xumus» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepanuy, peaqu3yromux OCHOBHbIE
oOpa3zoBaTeNnbHbIE TMPOTPAMMBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruul pa3BUTUS BOCIIUTAHUS B
Poccutiickoit ®eneparuu Ha nepuoa 1o 2025 roxa» (Pacnopspkenne [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TIOJIXOJIOB K pa3pabOTKe MpOTrpaMMBbI [0 XUMHUH, K OTPECIICHUI0 00IIeH CTpaTeruu
00y4yeHHMsl, BOCIIUTAHUS U Pa3BUTUS OOYYAIOIUXCS CPEACTBAMHU Y4eOHOro Ipeamera «XHUMUs»
s 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTAaBWIIM KOHLENTyalbHbIe nosioxxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH II€JIeH, collepKaHMs, pe3ylbTaTOB 00yuyeHUs U TpeOOBAHUN K YPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe  0o0pa3oBaHME, IIOJIy4aeMO€  BBIIYCKHHKaMu  00I11e00pa30BaTesIbHOM
OpraHM3aliM, SBJISETCS HEOThEMJIEMOM 4YacThl0 UX oOpa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpIIAIOIIMM 3TaloM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUYEBBIX
[EHHOCTEH, MPUCYIIHNX EIOCTHON CUCTEME XHUMUYECKOTO 00pa30BaHMs. JTH IIEHHOCTH KaCaroTCs
MIO3HAHUS 3aKOHOB INPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS M OOLIEH KyJIbTYphI 4YellOBeKa, a
TaK)X€ HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pOBbIO M TNPUPOIHON Cpene.
Peanusyercs xumuueckoe oOpazoBaHME OOYy4YarOLIMXCSd Ha YpOBHE CpPEAHEro OOIIero
00pa3oBaHMs CpeACTBaMHU y4eOHOTO mpenMeTa «XUMHs», COJAepKaHuEe U MOCTPOECHUE KOTOPOTO
OIlpeJiesIeHbl B MpOrpaMMe MO XMMHUU € y4€TOM cCHeuu(UKM HAayKM XUMHM, €€ 3HAueHUs B
MO3HAHUHU TIPUPOJBI U B MaTEPUAIBHOM XU3HH OOIIECTBA, a TAKKE C YU4ETOM OOIMX Lenel H
INPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHME€ CHCTEMBbl CpEIHEero oOIIero
obpasoBanus B Poccuiickoit @enepanuu.

XUMHsI KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0COOYI0 pojib B COBPEMEHHOMU
LUMBUJIM3AllMU, B CO3JaHUM HOBOM 0a3bl MaTepuadbHOW KyiabTyphl. OHa BHOCUT CBOM BKJaja B
(dbopMHpOBaHKE PAlMOHAIBHOI'O HAyYHOI'O MBINUICHUS, B CO3JJaHUE LIEJTOCTHOTO MPEICTABICHUS
00 OKpyarollleM MUPE KaK O €IMHCTBE MIPUPO/IBI U YEI0BEKa, KOTOpoe GopMUpYeTCsl B XMMHUH Ha
OCHOBE IIOHMMaHHUsl BEUIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aHMOCBS3H
MEX/1y CTPOCHHEM BELIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHUS.

TecHO B3aMMOJENCTBYS C IPYTUMH €CTECTBEHHBIMU HAayKaMH, XUMHUs cTajla HEOThEMIIEMOM
4acTbl0 MHMPOBOM KYJIbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TpyJAa U >KU3HH KaXKJOro
yineHa oOmectBa. CoBpeMeHHas XUMHs Kak HayKa Co3HMJaTeNbHas, KaK HayKa BBICOKUX
TEXHOJIOTUI HampaBjleHa Ha pelleHue TIJ00albHBIX MpoOJeM yCTOWYMBOTO  pa3BUTHUS
YeJI0OBEYECTBA — ChIPhEBOM, SHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30MacHOCTH U OXPaHBI
3J10pOBBS.

B cootBercTBUM ¢ OOmMMMH LENAMH M HPUHIUIAMU CPEAHEro OO0ILero oOpa3oBaHMS
conepkanue npeamera «Xumus» (10-11 xmaccebl, 6a30BbI ypOBEHb U3YUEHHUSI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IMOJATOTOBKY OOYYalOHIMXCS, HEOOXOIUMYIO MM JUIS
BBIPAaOOTKM MHUPOBO33PEHUYECKHUX OPHEHTHUPOB, YCHEIIHOTO BKJIIOYEHUS B JKHU3Hb COLIMYyMAa,
MPOAOIDKEHHS 00pa30BaHUs B pa3IMUHBIX 00J1aCTAX, HE CBA3aHHBIX HETOCPEICTBEHHO C XUMHEH.

CocraBngomuMy  npeaMera «XUMHs» SBISAIOTCS 0azoBble Kypchl — «OpraHudeckas
XUMUs» U «OOIasi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHUs KOTOPBIX
SIBJIIIOTCSI OCHOBBI 0a30BOI HAayKH: cuUcTeMa 3HAHUI 110 HEOPraHMYEeCKON XMMHUU (C BKIIOUEHUEM
3HaHUI U3 001Iel XMMHUN) U OpraHudecKoi xumun. PopMUpOBaHHUE JAHHOW CUCTEMBbI 3HAHUH MTPH
M3Y4YEHUH TpeaMeTa 00ecredrnBaeT BO3MOXKHOCTh PaCCMOTPEHHUSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepkanusi KypcoB — «Oprannueckass xumus» 1 «OO01as 1 HeopraHudecKas
XUMHUsD» CPOPMHPOBAHA B MPOTrpaMMe MO0 XMMHUU HAa OCHOBE CHUCTEMHOTO MOJX0J]a K MU3YyYCHHIO



y4eOHOro Marepuana W OOyCJIOBJIeHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWM Ha
ONpPEIEIEHHBIX TEOPETHYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYEeCKOM XHMHMM BEIIECTBA
paccMaTpuBarOTCsl Ha YPOBHE KJIACCUYECKON TEOPUM CTPOEHUS OPraHWYECKHX COECIWHEHMM, a
TaK)K€ Ha YPOBHE CTEPECOXUMMUYECKHX W AJIEKTPOHHBIX IPEJICTABICHUN O CTPOCHHM BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX JAlOTCS B Pa3BUTHU — OT YIJIEBOJAOPOIOB [0
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COEIMHEHHMHA. B Kypce OpraHm4eckoil XMMHUHM MOJIY4aroT
pa3zButue cOpMHpPOBAHHBIE HAa YPOBHE OCHOBHOrO oO0IIero oOpa3oBaHUsS IEPBOHAYAIbHBIE
MIPEJICTABICHHS] O XMMHYECKON CBSI3U, KIACCU(PUKANMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON pPEAKIUU.

[lon HOBBIM yriioM 3peHUs B mnpeamere «XuMHsS» 0a30BOTO ypOBHS paccMaTpHUBAaeTCS
W3YYCHHBIH Ha YpPOBHE OCHOBHOTO o00mero oOpa3oBaHUS TEOPETHYCCKHA MaTepual M
(bakToNOrMuecKrue CBEICHUs O BEIIECTBaX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mmasi ¥ HeopraHWYeCKass XUMHUS» OOYYAIOIIUMCS MPEIOCTABISACTCS BO3MOXKHOCTh OCO3HATH
3HaYEHUE MEPUOJIMYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX IO3UIUH,
riy0ke MOHATh HMCTOPUYECKOe HM3MEHEHHe (YHKIHMI 3TOro 3akoHa — OT o0oOmaromen a0
OOBSCHSIIONIEH ¥ IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWN O BaKHEWIHMX BEIIECTBAX, MX COCTaBE, CTPOEHUH, CBOWCTBAX M
IIPUMEHEHUH, a TAKKE€ O XMMHUUYECKUX PEaKLMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nornonHsercs B Kypcax 10 w11  KimaccoB 3lIeMEHTaMU  COJIEPXKAHUSA, HMEIOIUMU
KYIbTYPOJIOTHYECKHM M MPHUKIAJHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHMMAHHUIO
B3aMMOCBSI3M XHMHHU C JPYTMMH HayKamH, pacKpblBalOT €€ poJib B TI03HABATEIHLHOW U
MPAKTUYECKONH AESITEIbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHHUS K IMPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU W MPAKTHYCCKHUX MPUIOKEHUN XUMHUHU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBSA3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIUBATh WH(GOPMAIMIO U MPUMEHSTH €€ IS MMONOJHEHUS 3HAHUHN, PEIICHHS
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HMCCIIEI0BATEIbCKUX 3a1ad. B 1menom conepxanue
y4e0HOro mpeaMeTa «XUMHUsD» JTaHHOTO YPOBHS WU3YYCHHUS OPHEHTHPOBAHO Ha (OPMUPOBAHUEC Y
00y4aroIuXxcsi MUPOBO33PEHYECKOM OCHOBBI JJIsi MOHUMaHUS (HUIOCOPCKUX HICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOr0 M OPraHMYEeCKOro MHUpPA, O0YCIOBIEHHOCTb CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, IT0O3HABAEMOCTh MPUPOJHBIX SBIICHUN MYTEM SKCIEPUMEHTA
U pelIeHUsT MPOTUBOPEUMU MEXJy HOBBIMU (DakTaMH M TEOPETUYECKUMH TIPEANOCHUIKAMH,
OCO3HAaHHE POJHM XUMHUHU B PEUICHUH JKOJOTHYECKHX MpoOieM, a Takxke MpodiieM cOepexeHus
SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUAJIOB.

B nnane pemeHus 3aa4 BOCOUTAHMS, PA3BUTHS U COIIMATM3AINN 00YYAIOIINUXCS IPUHATHIE
MporpaMMOil IO XUMHUHU TOAXOJAbl K OMNPENEICHUI0 COACpKaHUS U TOCTPOEHHUS TMpeaMera
MpeIycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCANIbHBIX YYEOHBIX JEHCTBUH, HUMEIOMIMX 0a30Boe
3HAQUYEHHE I PAa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHHUs] TpoOsieM, TOWCKa, aHaau3a |
o0paboTku uHOpMAIMKM, HEOOXOAMMBIX M TNPUOOPETEHHS] OMbITa MPAKTHYECKOH U
HCCTIE0BATENIbCKOM IeATeNTbHOCTH, 3aHUMAIOIIEH BaYKHOE MECTO B TTIO3HAHUH XUMUU.

B npakTuke npenosaBaHusi XMMUU Kak Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMsl, TaK U
Ha YpOBHE CpeIHEro 00I1ero o0pa3oBaHusl, PU ONPEICICHUN COAEPKATEIbHON XapaKTepUCTUKU
Leneldl M3y4YeHHs IMpeJMeTa HalpaBJIEHWEM IEPBOCTENEHHOW 3HAUYUMOCTH TPaJAUIIMOHHO
npu3HaéTcss  (opMUpOBaHHME OCHOB XHWMHYECKOM HAyKH Kak O00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUYECKOM JIeATEIbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOI
KyJnbTypbl. C METOAMYECKOW TOYKHM 3PEHHS] TAKOW MOAXOJ K OINPEICICHUIO IEeNIe W3y4YeHHUs
MpeAMETa SIBISETCS BIIOJHE ONPAB/IaHHbBIM.

CoriacHO JaHHOW TOYKE 3PEHUsI TIABHBIMHU IESIMU U3YYCHHS TpeaMeTa «XUMHUs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpOBAaHHE CHUCTEMBl XHUMHUYECKHX 3HAHUM KaK BaKHEWIIEH COCTaBIISIONMIEH
€CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOW JIEKAT KJIOUEBBIC TOHSATHS,
(yHIaMeHTaIbHbIE 3aKOHBI W TEOPHH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U



MOHWMaHWE CYIIHOCTH JOCTYIMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHUpOBaHHE W PA3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX TO3HAHUS BEUIECTB U
XUMHAYECKHX PEaKIUi, HEOOXOMUMBIX U MPHUOOPETCHUST YMEHUH OpPUCHTHUPOBATHCS B
MHUpPE BEUIECTB U XUMHUUYECKUX SBICHUH, UMEIONIUX MECTO B MPUPOC, B MPAKTUUECKON U
MTOBCETHCBHOM JKU3HU;

® pa3BUTHEC YMEHUH © CHOCOOOB JCSATEILHOCTH, CBSI3aHHBIX C HAONIOJICHUEM W
OOBSICHEHMEM XHMHYECKOTO JKCIEPHUMEHTa, COONIOJACHHEM TpaBuUil 0OE30MMacHOTO
oOpaIieHus C BeuleCTBaMU.

Hapsiny ¢ atuM, conepikaTelibHas XapaKTepPUCTUKA Ieeld M 3a/1ad W3Y4YCHHs MpeIMeTa B
porpamMMe Mo XMMHH YTOYHEHA ¥ CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMH IMPUOPHTETAMH B
cucTeMme cpenHero odmiero oopasoBanus. CerogHsi B MPENOJaBaHUN XUMHU B OOJBIICH CTETICHH
OTHAaéTCsl TPEANOYTECHUE MMPAKTHYECKOW KOMIIOHEHTE COJEpKaHus 00ydeHUs, OpPUCHTHPOBAHHOM
Ha TIOJITOTOBKY BBITYCKHUKA O00IE00pa30oBaTeNbHON OpraHu3alnd, BIAJCIONIETO HE HA0OpOM
3HaHWH, a (PYHKIHMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMECHHSMH AKTUBHOTO
MOJIy4EHUsI 3HAHUN U TIPUMEHEHUS MX B PEATbHOM KU3HU JJIs1 PEIICHUS IPAKTHYECKUX 3a/1a4.

B cBs3M ¢ 3THM mNpU U3ydeHHH TpeaMeTa «XUMUS» JIOMUHUPYIOIICE 3HAuCHHUE
MPUOOPETAIOT TaKKeE TSJIN U 337a49H, KaK:

ajanTanus 00yJaromuXxcsi K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA, (POPMUPOBAHHE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BAaHHIO, COTPYAHHYECTRBY,
CaMOCTOSITEJIbHOMY TPUHSITHIO TPAMOTHBIX PEIICHUHA B KOHKPETHBIX JKM3HCHHBIX CHUTYAIIHSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

dbopmupoBaHHe y OOYYAIONMUXCS KIOYECBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIUH),
MMEIONUX YHUBEPCAIbHOE 3HAYCHHE IS Pa3]IMYHBIX BUIOB JICATEIHHOCTH: PEIICHUS MPoOIeMm,
MOMCKa, aHaimM3a W o0paboTku wuHGOpPMAIMU, HEOOXOMUMBIX JUII TMPUOOPETCHHs OIbITA
NEeSATEIILHOCTH, KOTOpas 3aHMMAeT BAXHOEC MECTO B MO3HAHUHM XHWMHH, a TAKXKE IS OICHKH C
MO3UIMK IKOJOTHYECKONW 0E30MacHOCTH XapaKTepa BIUSHUS BEHICCTB U XUMHUECKUX MPOIIECCOB
Ha OPTaHM3M YeJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE TMO3HABATENbHBIX MHTEPECOB, WHTEIUIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEN
oOyyaroluxcs: CIHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHHUS 10 XUMHH B
COOTBETCTBUH C KHU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIB30BATh COBPEMEHHBIE MH(OPMAIIMOHHBIE
TEXHOJIOTUH IS TIONCKA M aHaIM3a YIeOHOH M HAYIHO-TIOMYJSIPHON MH(pOpPMAIIMA XHMHUYECKOTO
COJIEp>KaHUS;

(dhopMUpOBaHHE U PA3BUTHE Y O0YUYAIONINXCS ACCOIMATUBHOTO M JIOTHYSCKOTO MBIIIICHUS,
HaOIIOIaTEeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, MTPH IJIAHUPOBAHUY ¥ IPOBEICHUN XUMUUECKOTO IKCIICPUMEHTA;

BOCIIUTAHKE Y O0yUarouXcsl YOS)KIEHHOCTH B TYMaHUCTUYECKOM HAMPaBICHHOCTH XUMUH,
e€ BaXHOU pOJIM B PEIICHUH TJIOOATBHBIX TPOOJEeM palMOHAIBLHOTO MPUPOJIONOITH30BAHHS,
MOTIOJTHEHHSI HYHEPTEeTHUECKUX PECYPCOB M COXpPAHEHUS MPUPOIHOTO PABHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHS K MPUPOJIC U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETCHHUS
OTBITA WCIOJh30BAHUS MOJYUCHHBIX 3HAHUH JIJIS TIPUHSATHS TPAMOTHBIX PEUICHUN B CHUTYaIUsX,
CBSI3aHHBIX C XHMHYECKUMU SIBJICHHUSIMH.

B ydeOHOM mnaHe cpemHero oOmiero obpazoBaHus MpeaMeT «XuMmus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB NPEIMETHOM 001acTH «ECcTecCTBEeHHO-HAYYHBIE MPEMETHD.

OO1miee 4nca0 4acoB, OTBEACHHBIX ISl M3y4YEHHUS XUMHUHU, Ha 0a30BOM YPOBHE CPEIHETrO
obmiero oopazoBanus, coctaBmsieT 68 yacos: B 10 kinacce — 34 yaca (1 gac B Hegento), B 11 kiacce
— 34 gaca (1 4ac B HenemIO).



1. COAEP)KAHUE OBYYEHMUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMUHH

IIpenMer OopraHn4ecKOM XMMHM: €€ BO3HUKHOBEHME, PA3BUTHE U 3HAYCHHE B IOIYYCHUU
HOBBIX BEILECTB U MaTepuaioB. Teopus cTpoeHUs: opraHndeckux coequHeHuit A. M. bytieposa,
e€ ocHOBHble ImOJOKeHUs. CTpyKTypHble (OpMyJbl OpraHMYeCKUX BellecTB. I'omosorus,
n3oMepust. XMMHUYeCKasi CBSI3b B OPraHUYECKUX COEUHEHUSIX — OJUHAPHBIE U KPATHBIE CBS3H.

IIpencraBnenue o kiaccupuUKay OpraHu4ecKux BemecTB. HoMeHkaTypa opraHnuecKkux
COeIMHEHUH (cucTeMaTHuecKas) U TPUBHAIbHbIE Ha3BaHUs BXKHEHIINX MPeICTaBUTEIeH KIIacCOB
OpPraHMYECKUX BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METObI M3Y4YCHHsS BEUIECTB U UX IPEBPAILCHUN: O3HAKOMIICHHE C
o0pa3laMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMH Ha MX OCHOBE, MOJICIIMPOBAHHE MOJIEKYI
OpPraHUYeCKUX BEIECTB, HaOJNIOJEHME U ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALICHUIO OPIraHUYECKUX BELLECTB IPU HArpeBaHUU (IJ1aBlIeHHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOEHWE, TOMOJIOTMYECKMH psAa. MeraH M 3TaH — nIpocTeHInne
IIPEJCTaBUTENIN AIKAHOB: (PU3MUECKUE U XMMUYECKHE CBOMCTBA (peaKkIMM 3aMeIleHUs] U TOPEHNUs),
HaXO0XJEHHUE B IPUPOJIE, IOTYUEHHE U IPUMEHEHUE.

AJKEeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH PsiAl. DTUIIEH U IMPOIWIEH — IMPOCTEHIINe
MIPE/ICTaBUTENIN AJIKEHOB: (U3MYECKHEe M XHMHUYECKHE CBOMCTBA (pEaKkUM TI'MJIPUPOBAHUS,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJTMMEPU3allin ), OJydeHHUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEHIINE XUMUYECKUE
cBOMCTBa (peakuus noauMepusanun). [lonrydeHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, T'OMOJIOTMYECKHUH psA. ALETUIEH —
IPOCTEHIINN MPECTABUTENb AIKUHOB: COCTaB, CTPOEHUE, (PU3MUECKUE U XUMHUYECKUE CBOMCTBA
(peakuuy ruIpupoOBaHus, raJIOreHUPOBAHMS, TUApPATALIMY, TOPEHMS ), IOJyYEHUE U IIPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (uU3MYECKHME M XMMHUYECKHE CBOMCTBA (peakiuu
TaJIOTCHUPOBAHUS M HUTPOBAHHMA), IOJIydeHHE W NpUMEHeHue. Toryon: cocmaeg, cmpoenue,
Qusuyeckue u xumuyeckue ce0UCmMea (peakyuu 2aio2eHupoOsanus U HUMpOBAHuUs), NoaiyyeHue u
npumenenue. TOKCHYHOCTb apeHOB. l'eHeTHdeckas CBA3b MEXKAY  YIVIEBOAOPOJAMH,
MIPUHAIEKANIUMU K Pa3JIU4HbIM KJIaccaM.

[IpupoaHble UCTOYHUKHU YTiIeBOAOpoAoB. [IpupoaHblil ra3 U momyTHble HE(TAHbBIE Ta3bl.
Hed1b 1 e€ npoucxoxnenue. Criocodsl nepepaboTku HeTH: eperoHka, KpeKUHT (TEpMUYECKUH,
KaTaquTuueckuit), nuponus. IlpoaykTel mnepepaboTrku  HedTH, HX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ IPOJYKTHI €ro nepepadboTKu.

DKCcrepuMEHTAJIbHbIE METOJbl M3y4YEHHs] BEUIECTB M UX NPEBpAIICHUN: O3HAKOMJICHHE C
o0pa3iaMu IU1acTMace, KaydykoB M pe3uHbl, Kojutekuun «Hedtb» u «Yromaby, MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTHYECKON pabOThI:
MIOJIy4Y€HHUE TUIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacu€rnble 3anaun.

Bbluuciienuss 1Mo ypaBHEHMIO XHMHUYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA MM MPOAYKTA PEaKI[MU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO
U3 UCXOJIHBIX BEIECTB WJIM MPOAYKTOB PEAKIIUN).

Kucsopoacoaep:kamue opranu4eckue coeJuHeHUs

[IpenensHble OJHOATOMHBIE CHHMPTHI. METaHON W 3TaHOJN: CTpPOEHHE, (QHU3UYECKUEe H
XUMHUYECKHE CBOMCTBa (peaklMM C aKTHUBHBIMU MeTaJlJIaMH, TaJoreHOBOAOPOJaMH, TOpeHue),
IIpUMeHEHHE. BomopoaHbie CBA3M MEXAy MOJIEKYJIaMU CIUPTOB. JelicTBUE METaHONIA U ATAHONA
Ha OpPraHH3M YeJIOBeKa.

MHOroaToOMHbIE CHHUPTHL. DTWICHIVIMKOJIb M TJIMLEPUH: CTpOeHHe, (U3NYECKUe M
XUMHUYECKHE CBOMCTBa (B3aMMOJEICTBHE CO LIEJIOYHBIMU METaUIaMU, KaUeCTBEHHAs peakius Ha




MHOTOATOMHBIE CHHpTHI). [lelicTBue Ha opraHu3M 4deloBeka. [IpuMeHeHHe TaulepuHa |
STUJICHTJIUKOJIS.

®deHoII: CTpoeHNEe MOJIEKYIIBI, (PU3NYecCKre U XUMUYECKHEe CBOMCTBA. TOKCHYHOCTH ()eHoa.
[Tpumenenue penona.

Anpneruabl U kemownvl. Dopmanpaeruj, aueTaNbIErH]: CTpoeHHe, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA (peaklUMU OKHUCIIEHHUS W BOCCTAHOBJICHMs, KAaueCTBEHHBIE pPEaKLUM),
MOJIy4eHUE U PUMEHEHHE.

O/HOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAst M YKCYCHasi KHUCJIOTHI:
cTpoeHue, GU3NYecKue U XMMHUECKHe CBOMCTBA (CBOWCTBA, 00IIKe AJIs Kilacca KUCIOT, peaKius
sTepuukanyu), noiaydyeHue u mnpumeHenue. CrTeapuHOBas U OJEHHOBAas KHCIOTHI Kak
MPEJCTABUTENN BBICIINX KapOOHOBBIX KMCIIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIlEE NEUCTBHUE.

Crnoxable 3(pupbl Kak MPOU3BOAHBIE KApOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX A(PHPOB.
Kupst. I'maponus sxxupos. [Ipumenenne sxupoB. buosorudeckas pojb KUPOB.

VYTaeBobl: coCTaB, KIACCU(PHUKAIMS YrIIeBOIOB (MOHO-, TU- U MoJMcaxapusl). I mroko3a —
MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJbI, (U3HUECKHEe M XUMHYECKHE
cBolicTBa (B3aumoeicTeue ¢ rupokcuom meau(ll), okucienrne aMmMuadyHbIM pacTBOPOM OKCHIA
cepeopa(l), BoccTaHOBICHHE, OpPOKEHHE TJIFOKO3bl), HAXOXKACHHE B MPUPOJE, IPUMEHEHUE,
ouonornyeckas posnb. Dotocunres. PpykTo3a Kak U30MEp TITIOKO3HI.

Kpaxman u nemironosa kak npupojHbie noiaumepbl. CTpoeHHe Kpaxmana U IeJITI0I03bI.
du3nyeckue 1 XMMUYECKHUE CBOICTBA Kpaxmaia (TUJIPOJIN3, KAUeCTBEHHAs PEAKIUS C HOA0M).

DKCrepUMEHTANIbHbIE METOJAbl HM3YyUeHHUs BEUIECTB M MX MPEBpAIICHMIi: MPOBEICHUE,
HAOJIOZCHWE W OINMCAaHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAa4YeCTBEHHBIC
peakIuu OJHOATOMHBIX CIHUPTOB (OKWCIeHHE 3TaHoja okcugaoMm wmenu(ll)), MHOroaroMHbIX
CHUPTOB (B3auMojielcTBue riauuepuHa ¢ rugpokcugoMm Meau(ll)), anpnernnoB (oxkuciaeHue
aMMHa4YHBIM pacTBopoM okcuaa cepedpa(l) u rumpoxcuaom meau(ll), B3aumoneiicTBue kpaxmana
C MOJIOM), IPOBEICHNE IPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHUCIIOTBHI.

Pacuérnbie 3amaun.

Bbrluncnenuss mo ypaBHEHUIO XHMMHYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBa
HCXO/IHOTO BEIECTBA WM NMPOIYKTa PEAKIIUU MO U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).

A3oTconepikaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHudeckue coennHeHus. Pu3nyeckne U XUMUYECKUe
CBOWCTBA aMMHOKHUCIOT (Ha TNpuMepe TIJHUIMHA). buonornuyeckoe 3HaYeHHE AMHHOKHUCIIOT.
[TenTuae!.

benku kak mpupoIHBIE BBICOKOMOIEKYISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTHYHasi CTPYKTypa OenIKkoB. XHUMHUYECKHE CBOMcCTBa O€IKOB: TUIAPOIM3, AEHATypauus,
KaueCTBEHHBIC PEAKIMH Ha OCIKH.

DKclepuMEHTAIbHbIE METObl HM3Y4YEHMsI BEIIECTB U MX MpeBpalleHHil: HaOIoJeHHEe U
OMKCaHWE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypalus OETKOB TpU HArpeBaHHH, I[BETHBIC
peakiuu OeIKoB.

BbicokomosekyIsipHbIe COeUHEHUSA

OcCHOBHbIE MOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMeEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3allUU, CpPeHsAs MoJIeKylsipHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

OKCIIEpUMEHTAJIBHBIE METOJBl M3YyYEHHUS BELIECTB M UX IPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeamMeTHbIE CBS3H.

Peanusamnus MeXIpeaAMETHBIX CBSI3€W NMPU HW3yYEHWH OpraHudeckod xmmuu B 10 kmacce
OCYILECTBIISICTCA Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYyUHBIX MOHATHHA, TaK H
MOHSTHUM, SBISIOIIUXCA CUCTEMHBIMU JJIS1 OTJIEbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OOmue ecTecTBEHHO-HAy4HbIE TIOHATHA: SBJIEHUE, HAay4HbIH (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIMu3, CHHTE3, KiaccuUKaius, NEePUOAUYHOCTh, HAONIOJCHUE, HW3MEpEHHE,
JKCIEPUMEHT, MOJECIIUPOBAHUE.

®dusuka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BELIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEUIeCTBa, (PU3nUecKre BEIMYMHBI U €AUHUIIBI UX
W3MEpEHHS.

buonorus: xinerka, opranu3Mm, Ouocdepa, oOMEH BELIECTB B OpraHusme, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHBIC BelleCTBa (O€IKH, YIIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorus: NuuieBble TPOAYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHUSA, MOIOIIHUE CPEICTBA,
JIEKApCTBEHHBIE U KOCMETUUYECKHE TperapaThl, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KITIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHHU

XUMHYECKUH djeMeHT. ATom. Sapo aroma, U30TONBL. JIEKTPOHHAs 0000YKa.
DHepreTuyeckre YpoBHH, MOAYPOBHH. ATOMHBIC opOuTaiu, S-, P-, d- amemeHTsl. OCOOECHHOCTH
pacnpeseNieHuss 3JIeKTPOHOB MO OpOUTANIsIM B aTOMAax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHas KOH(PUTYPAIHSI aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema Xumudyeckux dneMeHtoB J[. U
MenpneneeBa. CBsi3p mnepuoAndeckoro 3akoHa u Ilepmoanueckoil CHUCTEMBI XHUMHUYECKUX
sanemenToB J[. M. MenzeneeBa ¢ COBpEMEHHOM TEOpUEl CTPOCHHSI ATOMOB. 3aKOHOMEPHOCTH
W3MCHEHHUS CBOMCTB XUMHUYECKHX AJIEMEHTOB M 00pa3yeMBbIX UMM MPOCTHIX U CIIOKHBIX BEIICCTB
I10 TpyMnaMm U nepuojaM. 3Haue€HUe MePUOIUUECKOro 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKON CBS3M (KOBaJIGHTHAS
HEMoJIsIpHas W TMOJIsIpHAsi, WOHHAs, MeTajuimueckas). MexaHu3Mbl 0oOpa3oBaHHs KOBaJCHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM W JIOHOPHO-aKIENTOpHBIN). Bomopoanas cBsizb. BaneHTHOCTS.
DNeKTpooTprULaTeabHOCTh. CTeneHb OKUCIeHU. FIOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTBA. THWIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUNA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o nucnepcHbIX cucreMax. VICTUHHBIE W KOJUIOUIHBIE pacTBOpbl. MaccoBast 10
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranndeckux coequHeHnii. HoMeHk1aTypa HeOpraHu4ecKiX BEIIeCTB.
['eneTnueckas CBsI3b HEOPTAHUYECKUX BEUIECTB, MPUHAJICKAIINX K PA3JIUYHBIM KJIaccaM.

Xumudeckass peaknusi. Kmaccudukanuss XMMHUYECKHMX peakiMii B HEOPTaHMYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U TMPEBPAIICHHS
SHEPTUH NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakimu, €€ 3aBHCHUMOCTb OT pa3iMuHbIX (akTopoB. OOpaTHMBbIE peaKIUH.
Xumuueckoe paBHOBecHe. DaKTOphl, BIUAIONIME HA COCTOSIHUE XUMHYECKOTO PpPaBHOBECHS.
[Tpunnun Jle Hlatense.

DnexTponuTuueckas aucconuanus. CuimbHble U cnabble 37eKTpoiauThl. Cpeaa BOAHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaJIbHAs, IIETOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCNEPUMEHTAIBHBIE METOABl W3YUYCHHUS BEIIECTB W WX TMPEBPAIICHUI: JeMOHCTpaIus
tabmun «Ilepumoguueckas cucremMa xumuueckux snemeHToB [[. M. MeHneneeBa», u3yueHue
MOJIeJIe KPUCTAUTMYECKHX pEMETOK, HAONIOJCHHE U ONHCaHWE JEeMOHCTPAIIMOHHBIX U
mabopaTOPHBIX OMBITOB (paslioKeHHWE TEpOKCHIa BOJIOpPOAAa B TMPUCYTCTBUU KaTaau3aTopa,
ONpEJIETICHUE CPEeABl PACTBOPOB BEIIECTB C ITOMOIIBK YHHUBEPCAJIBHOTO HWHJWKATOpA, PEaKklUu
MOHHOTO OOMEHa), MPOBEJACHHE MPAKTUYECKOW paboThl «BiusHMEe pa3audHbIX (AKTOpPOB Ha
CKOpPOCTh XUMHYECKON PEAKIIUN).

Pacuérnsie 3amayn.



Pacu€thl 0 ypaBHEHUSIM XUMUYECKUX PEAKIUN, B TOM YUCIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCMOJIH30BAHUEM MOHSATUS «MACCOBAs J10JIsI BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. [lonoxxenue Hemeraos B Ilepuonuueckol cucteMe XUMUYECKUX JIEMEHTOB
JI. 1. MenneneeBa U OCOOEGHHOCTH CTpoeHHs aToMoB. DHU3MYECKHE CBOWCTBA HEMETALIOB.
AJTOTpOTINS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yrieposa).

XWMHYECKHE CBOWMCTBA BAXKHEWIINX HEMETAIOB (TaJIOTEHOB, Cephl, a30Ta, (ocdopa,
yriaepojia U KpEMHUSA) U UX COCIUHEHHUM (OKCHUIOB, KUCIOPOACOAEPIKAIIUX KUCIOT, BOAOPOIHBIX
COCIMHCHHM ).

[IpumeneHne BaxXHEUIINX HEMETAIUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenune merauioB B [lepuoaudeckoil cucreMe XMMHUYECKUX J1eMEHTOB /1.
N. MengeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 00OJIOYEK aTOMOB MeTauioB. OO0miue
¢usnyeckue cpoiicTBa MeTawioB. CIIaBpl METAIOB. DIEKTPOXUMHUYECKUN DA HANPsHKEHUH
METaJIJIOB.

XUMHYECKHME CBOWCTBA BaXXHEHIIUX METAUIOB (HATPUM, KaJui, Kaiblui, MarHuw,
ATFOMUHHM, IUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHCHUM.

OO6mre ciocoObl oyYeHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

OKCIEpPUMEHTAIbHBIE METOJbl M3Y4YEHHMS BELIECTB M MX [PEBpPALICHUN: H3y4YEHUE
KOJUTeKIMH «MeTaJlTbl ¥ CIIaBbI», 00pPa3l0B HEMETAIIOB, PEIICHUE dKCIICPUMEHTALHBIX 3a/1a4,
HaOIIOJICHUE M OINMCaHWEe JIEMOHCTPAIlMOHHBIX M JIA0OPAaTOPHBIX OIBITOB (B3aUMOJICHCTBUE
TUAPOKCH/IA AIFOMUHUS C PACTBOPAMU KHUCJIOT M IIEJI0YeH, KaUeCTBEHHBIC PEaKIIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnsie 3a1aun.

Pacuétbl macchl BemecTBa Wi 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacyéThl Macchl (00BhEMa, KOJTMYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumuun B o0ecriedyeHur YKOJOTHUCCKOMN, IHEPreTHYECKON U IMUIIEBON 0€3011acCHOCTH,
pa3BuTuu MeAuIuHbL. [ToHATHE 0 HAYYHBIX METOAaX MO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIIHil.

[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIMIIAX TPOMBIIUICHHOTO MOMyYeHUs BaXKHEHIIINX
BEIIICCTB.

UenoBek B MHpE BEUIECTB W MaTEpHUANIOB: BaXXHEWIIUE CTPOUTENIbHBIE MaTEpHabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKd, CTEKJIO, KepaMHKa, MaTepuaigbl IJs DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

Xumusi W 370pOBbE UEJIOBEKAa: MpaBHJIa HCIOJIb30BaHUSl JIEKAPCTBEHHBIX IMPEMapaTos,
MpaBmia 6e30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUU B TTIOBCETHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHUH OOIIeH U HEeOpraHuYecKo Xxumuu B 11
KJIacCe OCYIIECTBIIECTCS Yepe3 UCTIOIB30BAHKNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MTOHSATUH, TaK U
MOHSATUH, ABJIAIOMIMXCA CUCTEMHBIMU JUISl OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MIOHATHS: HAyYHBIA (paKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIU3,
CUHTE3, KIacCHU(UKaIUs, TMEePHOJUIHOCTh, HAOMIOACHUE, OSKCIEPUMEHT, MOJICIUPOBAHHE,
W3MEPEHHUE, SIBICHUE.

®duznka: MaTepusi, SHEpPrusi, Macca, aToOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HM3O0TOI,
PaIMOaKTUBHOCTh, MOJIEKYJa, YHEPTreTHYECKUM YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NUECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: knerka, oOpraHusM, 3SKOCUCTeMa, Ouocdepa, Makpo- U MHUKPODIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHONMOrus: XUMHUYECKasi MPOMBIIIIIEHHOCTh, METAJLTYPIrHsl, MPOU3BOICTBO CTPOUTEIIbHBIX
MaTepuaosB, CeITbCKOX03MCTBEHHOE MIPOMU3BOICTBO, TTHAIIIEeBas MIPOMBIIIICHHOCTb,
dapmaiieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKHUX  IPErnapaTos,



IIPOU3BOJACTBO KOHCTPYKIOHOHHBIX MaTcpuaiosB, OJICKTPOHHAasA IMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.

2. INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIMMUCS
IIporpamMM CpeaHero obmero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuyno-meronuueckoil OCHOBOM aisi pa3paOOTKM IUIAHUPYEMBIX PEe3yJIbTaTOB  OCBOCHMS
IpOrpamMM CpeHero o0Iero 00pa3oBaHus SIBJISETCS CUCTEMHO-ESITEILHOCTHBIN MTOAXO/.

B cOOTBETCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeaMeTa « XUMHUS» Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHus BbIACICHBI
CIIEAYIOIINE COCTABIIAIOLIHE:

OCO3HaHME OOYYAIOMIMMHUCS POCCHMCKON TPakJaHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEJIEIIEHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

LIeJICHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJEHHHM JMYHOCTM Ha OCHOBE KJIFOYEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPAIUINN 0a30BOM HAYKH XUMUH;

TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATbCS B CBOEH JESTEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHM, MPUCYLIMMHU LIEJIOCTHOM CHCTEME XHMHUYECKOTO
o0pa3zoBaHUs;

HaJIMYue IPaBOCO3HAHUS SKOJIOIMYECKOM KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH >)KU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMS IpeAMETa « XUMHUSI» JOCTUTAIOTCS B €AUHCTBE Y4eOHOMN
U BOCIIUTATEIbHOMN NEATETbHOCTH B COOTBETCTBUU C T'YMAaHHUCTHMUYECKHMMM, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU M MJI€ATaMHU POCCUMCKOr0 TIpakJaHCKOTO OOIIeCTBa,
IPUHATHIMU B OOLIECTBE HOpPMaMH U IpPaBWJIaMHU IOBEIEHUs, CHOCOOCTBYIOIIMMHU IMpolLieccam
CaMOII03HaHUsl, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TMYHOCTH 00YYarOIINXCS.

JINYHOCTHBIE PE3YNbTAaThl OCBOEHUS Mpeamera «XHMHS» OTPaKarT CHOPMHUPOBAHHOCTH
OTIbITa MI03HABATEIBHON U MPAKTUUECKOH AESITEIbHOCTH 00YyYaroIUXCsl 10 peaan3alui IPUHATHIX
B O0I1€CTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHMS OOYYaIOIIMMHUCS CBOUX KOHCTHUTYLIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaKeHUS K
3aKOHY U MIPaBOIOPSIIKY;

IIPEJCTABICHUS] O COLMAJIBHBIX HOPMAax M MpPaBUIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NEATETBHOCTH MPHU CO3JIaHUM YYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH NMOHUMAaTh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI IPYTHUX
P aHAJIN3€ Pa3JINYHBIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HUCTOPHYECKOMY W HAy4yHOMY HACIEAMI0 OTEYECTBEHHOM
XHMUHY;

yBaKeHMsI K TpOIlecCCy TBOpUECTBAa B 00OJACTH TEOPHUH U MPAKTUYECKOTO MPHUMEHEHUs
XMMHHU, OCO3HAHHs TOTO, YTO JOCTM)KEHHUS HAyKH €CTh Pe3yJbTaT JIUTENbHBIX HaOII0AeHUH,
KpPOMOT/IMBBIX 3KCIIEPUMEHTANIbHBIX TOMCKOB, MOCTOSHHOTO TPYy/Ja YYEHBIX U MPAKTUKOB;

UHTEpPECa W [I03HABATEIbHBIX MOTHBOB B IIOJYYEHHMM U MOCIEAYIOLIEM aHAJIN3E
MH(}OpPMALINY O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHONW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;



CIIOCOOHOCTH OIIEHMBATh CUTYAIlUH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBaTh CBOE IMOBEJACHHE M TIOCTYNKM CBOUX TOBApHUIIEH C MO3UIMI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHVMAHUS [EHHOCTEeH 30pOBOTO M 0O€30MacHOTO o0pas3a JKU3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

COONIOICHHUST TIPaBWJI O€30MacHOr0 OOpaIeHHs C BEIIECTBAMHU B OBITY, IMOBCETHEBHOM
KU3HU U B TPYJIOBOM JEATEIBHOCTH;

MOHMUMAHMUS LEHHOCTH TPaBUJ HMHAMWBHUIYAJbHOTO U KOJUIEKTUBHOTO 0€30I1acHOro
MIOBE/ICHUS B CUTYaLlUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHHUS TMOCHEACTBUM U HENpPUATUS BPEAHBIX MNPHUBBIYEK (YHOTPEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENLCKOM  JIEATEILHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4yacTHE B PpELICHUM MPAKTUYECKUX 33434 COLHUaIbHOU
HAIMpPaBJIEHHOCTH (B paMKaX CBOETO KJacca, MIKOJbI);

MHTEpEeCca K MPAKTHUYECKOMY H3YYEHHUIO Mpodeccuil pa3lIn4HOro poja, B TOM YHWCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHM 110 XUMUHU;

YBaXKEHUsI K TPYLY, JIOISAM Tpyia U pe3ybTaTaM TPYJOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATbHOU TPAEKTOPHH 00pa3oBaHus, OyayIiei
npodeccuy M pean3alii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKU I1eJIeCO00Pa3HOro OTHOILIEHHUS K MPUPOJIE, KAK MCTOYHUKY CYIECTBOBAHHS
’KM3HHU Ha 3emIe;

MMOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOSeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHM HEOOXOJMMOCTH MCIIOJIb30BaHMS JOCTHKEHUNH XUMMHU JUISl PEIIEHUS BOMPOCOB
PaIMOHAIBLHOTO IPUPOAONOIB30BAHNUS;

AKTUBHOTO HENpPHATHUs NEWCTBUN, NMPUHOCALIMX BpE] OKpYXKarolled NpUPOJHOHW cCpene,
YMEHHSI TPOrHO3MPOBaTh HEOJAronpUsTHBIE 3KOJOTHYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX
JENCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yus PAa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKON KYyJIbTYphl, OIbITa
JEATEIBHOCTH ~ 3KOJIOTUYECKOW  HAINpPaBICHHOCTH, YMEHHS pPYKOBOACTBOBAaTbCS HMH B
MM03HABaTEIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MPAKTHKE, CIIOCOOHOCTU M YMEHHUS aKTUBHO
MPOTHUBOCTOATH MJICOJIOTHH XeMO(pOOHH;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKU;

MOHUMAHUS CHeNU(PUKN XUMHHU KaK HayKd, OCO3HaHUs e€ ponu B (hopMHupoBaHUH
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKaroIieMm
MHUpE KaK O €IMHCTBE IPHUPOABI U YEJIOBEKA, B IO3HAHWM NPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodyieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHHU JUISI COBPEMEHHOW IMBHJIM3ALMH: B €€
T'YMaHUCTHYECKON HaMpaBJICHHOCTH M BAXKHOM POJM B CO3JaHUM HOBOM 0a3bl MaTepHabHOU
KYJIBTYpBI, PEIICHUH TJ00aTbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYecKOod, NHUIIEBOM U SKOJOTMYECKONM Oe30MacHOCTH, B PAa3BUTUM METUIMHBI,
o0ecreyeHnn yCIOBUN YCIEIIHOTO TPpyJa M SKOJIOTHYECKH KOM(MOPTHON KU3HU KaXKAOTO YJIeHa
00I1eCTBa;
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€CTECTBEHHO-HAyYHOH TPAMOTHOCTH: TIOHUMaHHUs CYIIHOCTH METOJOB ITO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIONB30BATh IMONydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIET0 MHUPa M IMPOUCXOAAIINX B HEM H3MECHECHHH,
yYMEHHUS JeNIaTh 000CHOBAaHHBIC 3aKIIOYCHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX
C IIEJIBIO TTOJTYYCHHS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIHHO HCIOJIb30BaTh XUMHUECKUE 3HAHUS JJISl PEUICHHS MPoOIeM
B pEAbHBIX KU3HCHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIbCKOMN A TEIIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAaHUW I1I0 XHMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSAMHU;

HWHTEpeca K OCOOCHHOCTSM TPY/ia B pa3IudHbIX chepax mpodhecCHoHATbHOU IeATeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe PE3yibTaThl OCBOCHHMS Y4eOHOro mpeaMmera «XUMHS» Ha YPOBHE
cpelnHero o0miero oOpa3oBaHus BKIIOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PCHUS OOYYAIONTUXCS MEKIUCIUIIIHHAPHBIC
(MeXTpeaMeTHbIE) 00IIeHaAYyYHbIC MOHATHS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOU KapTHUHBI MUpPA
U crenu(uKy METOI0B MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHUsl, ABJICHHE, TMPOIECC, CUCTEMa, HAY4HbIA (DaKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOIIOICHHE, H3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHBIC y4eOHbIe NENCTBUA (mo3HaBaTeNbHEIE, KOMMYHHUKATHBHBIC,
perynatuBHble), obecreyuBarone QGopmMupoBaHue (YHKIMOHAIBHOM TpaMOTHOCTH U
COLMATILHOW KOMITETCHIIMH 00YJarOIINXCS;

CHOCOOHOCTh ~ OOYYAIOIIMXCS ~ HKCIOJIb30BaTh ~ OCBOCHHBIE  MEXKIUCIHUILIMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIC ICHCTBUS B II03HABATEIHHOW W
COIIMAIBHON MPAKTHKE.

MeranpeaMeTHbIE PE3yibTaThl OTPAXKAIOT OBIAJACHUE YHUBEPCAJIbHBIMU YYECOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

OTIpeNeNATh 1EIN JAESITeIbHOCTH, 3aJaBas IMMapaMeTpbl M KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHUTH PE3YyJbTaThl AEATEILHOCTHU C TOCTABICHHBIMU IIENISIMU;

WCIIOIB30BaTh TPU OCBOCHUM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIIIEHUS — BBIJICIATh
XapakTepHble TMPU3HAKM TIOHATHA M YCTAaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIHE MOHATHS JIs OOBSICHEHUS OT/IETIbHBIX (DAKTOB U SIBICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXKIY U3YUAEMbIMH SIBICHUSMH;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIC, NEAYKTUBHBIE, 10 aHAIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, ()OPMYIHPOBATH BBIBOJBI U
3aKJTFOYCHUS;

MPUMEHATHh B TIPOIIECCE MO3HAHUS, MCIOJB3YeMble B XMMUU CHMBOJUYECKHE (3HAKOBHIC)
MOJIeTIH, TPe0OPa3OBhIBATh MOJEIBHBIE IPECTABICHHUS — XUMUYECKHA 3HAK (CMMBOJ) DJIEMEHTA,
xuMudeckas ¢GopMmyia, ypaBHEHHE XWMHUUYECKOW PpEaKIUu — TPH PEIIeHUH Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3aa4, IPUMEHATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS IS
BBISIBJICHHSI XapPAKTEPHBIX IPU3HAKOB H3y4aeMbIX BEIIECTB U XUMHYCSCKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHII;

dbopMynupoBaTh IEMM W 3aJa4d HUCCIICJIOBAHMs, HCIOIb30BaTh TIOCTABJICHHBIE W
CaMOCTOATENBHO Cc(HOpMyIUpPOBAaHHBIE BONPOCH B KAa4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui HOpMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,
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BIAJICTh HABBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHUS M IPOBEACHUSA YYCHHUYECKUX
HKCIEPUMEHTOB, COBEpIICHCTBOBATh YMEHHs HaOJIIOJATh 3a XOJOM IIPOIECcCa, CaMOCTOSATEIBHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OPMYJIUPOBaTh OOOOLIEHHS M BBIBOABI OTHOCHUTEJIBHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB UCCIIEIOBAHMS, COCTABISATh OOOCHOBAHHBIM OTUYET O MPOJIETAHHOMN
pabore;

npuoOpeTaTh OMBIT YYCHWYECKOH HCCIENIOBATENbCKOW M TPOEKTHOH JIeATENbHOCTH,
IPOSBJISITh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METO/OB PELICHMS
IIPaKTUYECKUX 3aj]a4, IPUMEHEHUIO Pa3JIMYHbIX METOJ0B [T0O3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATbCSI B  Pa3jIM4YHBIX HCTOYHHMKAX HHGpOpMalMM (HAay4yHO-NOMYJspHas
aUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIPaBOYHBIE TOCOOMs, pecypchl HMHTepHeTa),
aHAJIM3UPOBATh NH(POPMALIUIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHUS, KpPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh Y HEIPOTUBOPEUNBOCTD;

(GbopMynIMpOBaTh 3alpochl U IMPUMEHATh pa3IMYHbIE METOAbl IPHU IOUCKE M OTOOpe
nHpopManuy, HeOOXOJMMOI IS BBITIOJIHEHHUS YI€OHBIX 33a]a4 ONPEIeIEHHOTO THIIA;

IpUOOpETaTh OMNBIT MCIOJIB30BAaHUS HWH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (hOopMy IpelcTaBiieHUs: MH(pOpManuu (CXemsl,
rpaduku, 1uarpamMmbl, TaOJIULblL, PUCYHKHU U IPYTHUE);

UCIOJb30BaTh HAyyHbIH S3BIK B KauyecTBe CpeAcTBa MpH paboTe € XUMHUYECKOM
uHbOpMaMel: MPUMEHATh MEXIpPeIMETHbIe ((U3MYecKHe H MaTeMaTHYecKHe) 3HAaKH WU
CHUMBOJIbI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH.

OgByajenne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUAMMU:

3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXKAaeMOW TeMbI B XOJ€ AHMAaora W/WIU JUCKYCCHH,
BbICKa3blBaTh HJE€H, (QOPMYJIHUPOBATh CBOM HPEJIOKEHUS OTHOCUTENIBHO  BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEW pEe3y/IbTaTOB ITO3HABATEIBHON IEATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbHO WJIK COBMECTHO CO CBEPCTHUKAMM TPU  BBIMOJIHEHMH XUMHYECKOIO
HKCHEPUMEHTa, TNPAKTUUECKOW padoThl IO MCCIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peaninzanuu y4eOHOro mpoekTa U (OpMYyJIUpOBATh BBIBOABI IO pe3yslbTaTaM IpPOBEAEHHBIX
HCCIIeIOBAaHUM MTyTEM COTJIaCOBaHMs MO3ULIMHA B X0/1€ 00CYX/I€HUS 1 0OMeHa MHEHHSIMH.

OgiajeHne YHMBePCAJIbHBIMHU Pery/siTHBHBIMU /1€fiCTBUAMM:

CaMOCTOSITEJIBHO IIJIAaHUPOBaThb U OCYILECTBIATh CBOIO IO3HABATENIBHYIO JEATEIbHOCTD,
ompezenss €€ UEeNM U 3a1add, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeJularaeéMblii arOpUTM ACUCTBUI HpU BHINOJIHEHUH Y4YEOHBIX W HCCIIEOBATENLCKUX 3ajad,
BbIOMpaTh Hanbosee 3(P(PEKTUBHBINA CIOCOO UX PEUICHHS C YYETOM IOJIyYE€HUs HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKLUsAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalln3a U CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHBIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHudecKasi XUMUs» OTPaXaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUN O XUMHUUYECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHOMN
KapTUHBI MHUpPA, POJIM XMMHUHU B MO3HAHUM SIBICHUN HPUPOABI, B (OPMUPOBAHMM MBILIUICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIBHON TI'pPaMOTHOCTH, HEOOXOJUMOW JJisi pelIeHus
NPAKTUYECKUX 3a7lad U DKOJOTHYECKH OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO H
MPUPOIHOM CpeJe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIOUYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0YKa aroma, MOJIEKyJia, BaJIeHTHOCTb,
AJIEKTPOOTPHUIIATEIbHOCTh, XUMHMYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas H
COKpauléHHasl), MOJb, MOJSpHas Macca, MOJSPHBIA O00BEM, YIJEpOAHBIM  CKeJeT,
(GyHKIMOHATBHAS TPYIIa, pajUKall, U30MEpHs, H30MEphbl, TOMOJOTMUYECKUH psj, TOMOJOTH,
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YTJIEBOAOPOABI, KUCIOPOA U a30TCOAEpKalllie COEeNWHEHUs, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYIJIIPHBIE COCTMHEHMS); TEOPUU U 3aKOHBI (TCOPHs CTPOCHUS OPTaHUYECKUX
BemectB A. M. byriepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHUS, JIeKAIIUe B OCHOBE MOHMMAHUS
MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJIEHUH, (PAKTOJIOTHMYECKUE CBEIACHHS O CBOMCTBAX,
COCTaBe, MOJIY4eHUH U 0e30MacCHOM HCIOJIb30BAHUN BAKHEHUIIINX OPraHUMYECKHX BEUIECTB B OBITY
Y IPAKTUUYECKOH J1eATeIbHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHHI BBISABISATH XapaKTEpHbIE NMPU3HAKU TOHSATHH, YCTaHABIMBAThH
UX B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS MPH OMHCAHUU COCTaBa, CTPOCHUS U
MIpEeBpALICHUI OPraHuYeCKUX COeIMHEHUM;

c(OPMHPOBAHHOCTh YMEHUN HCIOJIH30BATh XMUMUYECKYI0 CHMBOJHUKY JJISi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaAIIEHHOMN) GOpMYJT OPraHUUECKUX BEIIECTB U
yYpaBHEHHI XMMHUYECKUX PEAKIUN, U3TOTABIMBATH MOIEIH MOJIEKYJl OPraHMYECKUX BEIIECTB IS
WUTIOCTPAIMH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPHUHAMIC)KHOCTh M3YUYECHHBIX OPraHUYECKUX
BEUIECTB IO HMX COCTaBY M CTPOCHHUIO K OMNpeneiICHHOMY KIIAacCy/TpyIie COeIUHEHHM
(YrneBomopoasl, KHCIOpPOA W  a30TCOJACp)KAIIME  COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC
COCMHEHMS), JaBaThb MM Ha3BaHUs Mo cuctemarndeckoil Homenkinarype (IUPAC), a taxxke
MPUBOANTH TPUBHAIBHBIC HA3BAaHHUS OT/ACIBHBIX OPTaHWYECKHX BEHIECTB (ITHUJICH, IMPOIHUJICH,
alleTWJICH, ATHJICHTIIMKONb, TIUIEepuH, (eHon, Qopmanpaerun, aneTaabIerus, MypaBbUHAs
KHCJIOTa, YKCyCHasi KHCJIOTa, OJIEMHOBAs KHUCIOTA, CTEAPUHOBAsl KUCIIOTA, TIIFOK03a, (pyKTO3a,
Kpaxmall, [eJUTI0I03a, TIUIIH);

c(OPMHPOBAHHOCTh YMEHUS OIPEIENIATh BUABI XUMHYECKOW CBS3M B OPraHMYECKUX
coeMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSTh TOJOKEHUS TEOPHH CTPOCHHS OPTraHMYECKHX
BemiectB A. M. bytnepoBa /uis 0ObSCHEHHS 3aBHCHUMOCTH CBOWMCTB BEILIECTB OT HUX COCTaBa U
CTPOCHUSI; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

chOpPMUPOBAHHOCTh yYMEHMI XapaKTEepHU30BaTh COCTaB, CTpPOEHHUE, (U3HUECKUEe U
XUMHAYECKHE CBOMCTBA THUITMYHBIX MPEICTABUTENCH PA3IUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeraH, »TaH, OSTWIEH, MpPONWIEH, aueTwieH, Oyranuen-1,3, MerwiOyraaueHn-1,3, Oensou,
METaHOJI, TAHOJI, TUJICHIJIUKONb, TIUIEPUH, (PEHOJ, aleTanblIeru],, MypaBbUHAs U yKCYCHas
KHUCJIOTBI, TJIOKO3a, KpaxMmal, IeJUII0JI03a, aMHUHOYKCYCHas KHCJIOTa), WILIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXJY HUMH YPABHEHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIHHA C
HCIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTH YMEHHS XapaKTEePU30BaTh HWCTOYHHUKH YIIIEBOJAOPOIAHOTO CHIPHS
(HedTh, MPUPOAHBIA Tra3, yroiip), CHOCOObI MX NEpPepabOTKHM M MNPaKTHUECKOE HpPHUMEHEHHE
MIPOJYKTOB NEPEPadbOTKH;

c(OpPMUPOBAHHOCTh YMEHUN TPOBOAWTH BBIYMCICHUS IO XHUMHYECKUM YpPaBHEHUSIM
(Maccel, 00bE€Ma, KOJTMYECTBA UCXOAHOTO BEIIECTBA WIIH MPOAYKTA PEAKIUH 110 H3BECTHHIM Macce,
00bEMY, KOJIMYECTBY OTHOTO U3 UCXOAHBIX BEILECTB UM MPOAYKTOB PEAKIIMHN);

c(hOpMUPOBAHHOCTh YMEHHI BJIaJI€Th CUCTEMOMN 3HaHMI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIONB3YeMbIX B XHMUU TPU M3YUYEHUU BEIIECTB M XUMHUYECKHX SBICHHIA
(HabmofieHre, W3MEpeHUe, OKCIEPUMEHT, MOJCIUPOBAHKE), HCIIOIb30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS [T IPUHSTHS PEIICHUN B KOHKPETHBIX KHU3HEHHBIX CUTYaIUAX, CBA3aHHBIX
C BEIIECTBAMU M UX NMPHUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJAaTh MpaBHUiia MOJb30BAHUS XMMHYECKOH MOCYIOH U
abopaTOpHBIM 000PYIOBAHNEM, a TAKXKE MpaBHIa OOpaIIeHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

C(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH ¥ BBHINMOJHATH XUMHUYECKHH HKCIEPUMEHT
(mpeBpalieHusi OpraHNYecKuX BELIECTB MpU HArpeBaHUM, MOJyYEHHE 3TUJIEHA M HU3YYEHHUE €ro
CBOWCTB, KQUECTBEHHBIC PEAKIIMNA OPTaHUIECKUX BEIIECTB, JICHATYpalns OCITIKOB IPH HATPEBaHUH,
[[BETHBIE pEaKIMH OEIKOB) B COOTBETCTBUU C IIPABUIAMU TEXHUKH 0€30MaCHOCTH NP 0OpaIieHUH
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C BEHIeCTBAMHM M JIaOOpaTOpPHBIM OOOPYJOBAaHHMEM, MPEACTABIATh PE3YyJIbTaThl XUMHYECKOIO
SKCIepUMEHTa B (hOpMe 3alucCu YpaBHEHHH COOTBETCTBYIOLIMX peakiuuil u (popMymupoBarhb
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAIM3HPOBATH XUMHYECKYIO0 HH(OpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCcTBa MaccoBoil uHopmarnuu, UHTEepHET U Apyrux);

c(OPMHPOBAHHOCT, YMEHHMH COONIOJAaTh TpaBWJIa SKOJIOTMYECKH Ie1eco00pa3HOro
MOBECHUA B OBITY U TPYAOBOH JESATENBHOCTH B IENAX COXPAHEHHUS CBOETO 3/I0POBbS H
OKpY>Karollle MPUPOAHOM Cpelibl, OCO3HABATH OINACHOCTh BO3JCHCTBUS HA KUBbIC OPraHU3MbI
ONpeleIEHHBIX OPraHWYeCKUX BEIIECTB, IMOHMMas cmblca nokaszatens IIJIK, mosicHATe Ha
IpUMepax CIocoObl YMEHBIIEHUSI U MPEIOTBPALLEHUSI UX BPEAHOrO BO3ACHCTBHS Ha OPraHU3M
YEJI0BEKA;

UIs O0y4arouMxcs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbS: YMEHUE MPUMEHSThH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOAAX IMO3HAHUA BCUICCTB U XUMUUCCKHUX HBHGHHﬁ;

JUISL CJIETIBIX M cIa00BUSIINX O0YYarOIIMXCS: YMEHUE UCIIONIb30BaTh PElbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitns st 3anvcu XuMudeckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOPMUPOBAHHOCTH MPEJCTABICHUN: O XUMUYECKON COCTABJIAIOINICH €CTECTBEHHO-HAYIHON
KapTUHBI MHpa, POJU XUMHUU B MO3HAHUU SIBJICHUHN MPUPOABI, B (POPMUPOBAHUU MBIIIJICHUS H
KYJIBTYPBl JUYHOCTH, €€ (YHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOJUMOW Il PpEIICHUS
MPAKTUYECKUX 3a/ad U HKOJOTMYECKH OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOIHOM CpeJE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolline
MOHATHS (XUMHYCCKUHN 3JICMEHT, aTOM, U30TOII, S-, P-, O- 3JIEKTpOHHBIC OpPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBII 00BEM, BaJEHTHOCTh, O3JEKTPOOTPUIATENLHOCTb, CTEIECHb
OKHCJICHUSI, XUMHUYECKas CBsI3b (KOBAJICHTHAsA, MOHHAsA, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTAJUIMYECKass  peli€rka, TUIIBI XUMHYECKMX  pEakUHWid, pPacTBOp,  SJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, AJICKTPOJUTHUYECKAS JTUCCOIMAINS, OKHUCIWUTEIh, BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKON peakIni, XMMUYIeCKOe PaBHOBECHE); TEOPUH U 3aKOHBI (T€OpHUs dTIEKTPOIUTHUECKOM
auccounanuu, nepuoauyeckuil 3akon [[. M. MenpaeneeBa, 3aKOH COXpPaHEHHS MacChl BEIIECTB,
3aKOH COXpAHEHHS M TPEBpallleHUs SHEPruu MPH XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMUMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAlIUe B OCHOBE TMOHUMAHMS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBIICHUH, (PaKTOJIOTUYECKHE CBEIACHHS O CBOMCTBAX,
COCTaBe, TMOJYYEHUU M O€30MaCHOM HCIOJIb30BAaHUM BAXKHEHIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUECKOH eATEIHbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpPHBbIC MPU3HAKU TOHITHH, YCTaHABIUBATH
MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLME TOHATHUS NPU OMNHUCAHMUM HEOPTraHUYECKUX
BEILIECTB U UX IIPEBPALLECHUN;

c(hOpPMUPOBAHHOCTh YMEHHMM HCIOJIH30BaTh XUMHUYECKYI0 CHMBOJHKY MAJII COCTaBJICHHUS
dbopMyn BeHIECTB M YpPaBHEHHM XUMHUYECKUX pEaKIMi, CHUCTEeMAaTHYECKYH) HOMEHKIATYpy
(IJUPAC) wu TpuBHaJbHBIC Ha3BaHHS OTICIBHBIX HEOPraHWMYECKHX BEIIECTB (yrapHbId Ta3,
YIJICKUCHIBIA Ta3, aMMHaK, Talmi€Has W3BECTh, HETamiéHas HW3BECTh, NMUTHEBAs COJMA, MUPHUT U
pyrue);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEATh BAJIGHTHOCTh M CTETICHb OKUCICHUS XMMHYECKUX
3JIEMEHTOB B COEAMHEHUSAX PA3IMUYHOIO COCTABA, BUJ XMMUYECKOMN CBs3M (KOBAJIEHTHAsI, HOHHAS,
MeTaJUTH4ecKasi, BOJAOPOJHAS) B COCAMHEHUSX, THI KPUCTAUIMYECKOM PEMETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJEKYJsSIpHAs, WOHHAs, METaJUIMUecKas), XapakKTep CpelIbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COEAMHEHU;

c(hOpPMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPHUHAJJICKHOCTh HEOPTaHMYECKHUX BEIIECTB
M0 X COCTaBy K OMNpPEACIEHHOMY KJacCy/TpyIIe COeAuHEHU (TIPOCThIE BEIIeCTBa — METaJUIbl U
HEMETAaIJIbl, OKCH/IbI, OCHOBAHHUSI, KHCIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COTIH);
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c(hOpMHUPOBAHHOCTh YMEHUW PpACKPBIBaTh CMBICT Mepuoandeckoro 3akona JI. U.
MenzaeneeBa W JEMOHCTPHPOBATH €r0  CUCTEeMATH3UPYIONIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO () YHKIIHH;

c(OPMHPOBAHHOCTh ~ YMEHHMH  XapaKTEepPU30BaTh  JJIEKTPOHHOE CTPOCHHE  aTOMOB
XUMHUYECKUX 3JIeMEHTOB 1—4 nepuoaos Ilepuonnueckoid cuCTeMbl XUMUYECKUX 3JieMeHTOB /. WM.
MeHzeneeBa, HUCIONB3Ysl MOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIN», «IHEPreTHUECKHE
YPOBHUY», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COCIMHEHMH 110 nepuoiam u rpymnnam Ilepuonuueckon cucteMbl XUMUYECKHUX demeHToB 1. U.
MeHnpeneena;

c(hOpMUPOBAHHOCTh YMEHHIl XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEILLECTB Pa3IMYHbIX KJIACCOB, MOATBEPXKAATH CYLIECTBOBAHME T'€HETUUYECKOU
CBA3M MEXKJy HEOPraHMYECKUMH BELIECTBAMU C IIOMOILBI) YPAaBHEHUN COOTBETCTBYIOLIUX
XMMHYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(UUIUPOBATh XMMHUYECKHUE PEAKIUU IO Pa3IUYHBIM
NpU3HAaKaM (YUCIy H COCTaBy pEearupyroliux BELIeCTB, TEIUIOBOMY J(PQEKTy peakuu,
M3MEHEHHUIO CTENEHE OKUCIICHHS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHUIO KaTallu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHUN COCTABIISATh YPABHECHUS PEAKIIUN PA3IMUHBIX TUIIOB, ITOJHBIC U
COKpalIéHHbIE ypaBHEHUS peaKIHMii MOHHOrO OOMEHa, Y4YHTHIBas YCIOBHUS, NMPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKUUU, MOJITBEPKIAIONINE KAaueCTBEHHBIH
COCTaB pa3NUYHBIX HEOPraHMYECKHX BEIIECTB, pACMO3HABATH OMBITHBIM MYyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHW PACKPBIBATH CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBHTEIBHBIX
peaxiuii MoCpPeICTBOM COCTABJICHHUSI SJICKTPOHHOTO OaaHca ATHX PeaKIuii;

c(hOPMUPOBAHHOCTh YMEHHI OOBSICHITH 3aBHCHUMOCTH CKOPOCTH XHMMHYECKOH PEaKIUu OT
pas3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHHs XUMHUYECKOIO0 DPABHOBECHS B 3aBHUCUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [llarense);

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepPHU30BaTh XUMUUYECKUE MPOIIECCHI, JIekKAIIUE B OCHOBE
MPOMBIIIJIEHHOTO TOJIy4€HUsI CEpPHOM KHCIOThI, aMMHaka, a TakXke CQOPMUPOBAHHOCTD
Mpe/ICTaBiIeHU 00 OOIMX HAyYHBIX MPUHIMIAX W IKOJIOTUYECKUX MpoOieMax XMMHYECKOTO
MIPOU3BO/JICTBA;

chOpPMUPOBAHHOCTh YMEHUH TIPOBOJUTH BBIUMCICHHUS C HCIOJIB30BAaHUEM TMOHSITUS
«MaccoBasi OIS BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHWW Ta30B MPU XHUMHYECKUX
pEaKIusx, MacChl BEIIECTBA UM 00BhEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UITU
00BEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BELIECTB, TEIJIOBOrO 3P deKTa peakiui Ha OCHOBE
3aKOHOB COXPaHEHUs1 MaCChl BEIIECTB, PEBPALLIEHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOJI0/IaTh MpaBHa MOJIb30BAHHUS XUMHUYECKON TMOCYI0N U
mabopaTopHBIM 000PYIO0BaHUEM, a TAK)KE MpaBHia OOPAIEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHUI TMJIaHUPOBATh M BBHIMOJIHATH XUMHUYECKHH SKCIEPUMEHT
(paznokeHue TNeEepoKCHIa BOJOpPOJAa B MPHUCYTCTBUU KaTalu3aTopa, OINPEAEICHUE CpPEeJbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHIUKATOPA, BIUSHUE PA3NIUUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHYECKON peakIuH, peakiuy HOHHOro oOMeHa, KayeCTBEHHbIE peakluu Ha
cynbdar-, kapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHS, PEUICHHE YKCHEPUMEHTATbHBIX
3ajady mo TemaM «Metamibsl» M «Hemeramnb») B COOTBETCTBUM C MpaBUIIAMH TEXHUKU
0€30MacHOCTH MPH OOpaIIeHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYAOBaHUEM, MPEICTABIATH
pe3yiabTaThl XMUMHYECKOTO OHKCIIEPUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE ITHUX PE3Yy/IbTAaTOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKU aHAJTU3UPOBATh XHUMHYECKYI0 HWH(OOpMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HBbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaNUU, THTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHI COOJIO/IaTh MpaBUja SKOJIOTHYECKH 1eecoo0pa3Horo
MOBEACHUS B OBITY W TPYAOBOM JESATENBHOCTH B IENSAX COXPAHEHUS CBOETO 30POBBS H
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OKpY>Kalollle MPUPOIHOM Cpelibl, OCO3HABATh OMACHOCTh BO3JICUCTBUS Ha >KUBBIC OPTraHU3MBbI
onpeAeNEéHHBIX BEIIeCTB, MOHUMasi cMbIch mokaszatens [1JIK, moscHATh Ha mpumepax CrocoObI
YMEHBIIEHUS U IPEJOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsl 00YYarolUXCsi ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMU 370pPOBbS: YMEHHE IMPUMEHATH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUISL CIIETIBIX M CITA0OBUAIINX O0yYArOIIUXCS: YMEHUE UCIIOIb30BATh PEbe(hHO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

3. TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne  HammeHoBaHme
n/  pasiesioB H TeM Bcer Konrtpoasn  IIpakrnuec (1ppopsIe)
I MpOorpamMmsbl 0 ble padoThI KHe padoThl 0bpasoBaTeLibI
e pecypchbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH
[IpenMeT opranuyeckoi bubnnoreka [JOK
xumun. Teopwust https://lesson.acade
11 CTPOCHHSI OPTaHUYECKUX 3 my-
coequHeHHH A. M. content.myschool.e
Bytieposa du.ru/04/10
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
bu6mmoreka [IOK
[IpenensHbIe https://lesson.acade
2.1 YIJI€BOIOPOABI — 2 my-

AITKaHBI content.myschool.e
du.ru/04/10
bu6mmoreka [IOK

HenpenenbHbie https://lesson.acade

2.2 YIII€BOIOPOAbI: AJIKEHBI, 6 1 my-

aJKaJaueHbl, ATIKUHBI content.myschool.e
du.ru/04/10
bu6mmoreka [IOK
https://lesson.acade

23 Apomaruyeckue 2 my-

YTICBONOPOPL content.myschool.e
du.ru/04/10
bu6mmoreka [IOK

[IpupoaHbIe HICTOUHUKHU https://lesson.acade

2.4 YIJI€BOJIOPOAOB U UX 3 1 my-

nepepaboTka content.myschool.e

du.ru/04/10

Hroro o pasueny 13

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHnst
bubmuorexa [JOK
https://lesson.acade

3.1 Cnuptsl. @enon 3 my-

content.myschool.e
du.ru/04/10

16



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

bu6mmoreka [IOK

AJIBIETHIBL. https://lesson.acade
3.2 KapOoHOBBIE KHUCITOTHI. 7 1 my-

CrnosxxHbIe 3(UpsI content.myschool.e
du.ru/04/10
bu6mmoreka [IOK
https://lesson.acade

3.3 VYrineBosl 3 1 my-
content.myschool.e
du.ru/04/10

Hroro no pazaeny 13

Pasznen 4. A3oTcoaepxkaiye opraHudyecKkue coeIuHeHus
bu6mmoreka [IOK
https://lesson.acade

AMUHEL

4.1 3 my-

Amunoxunciorsl. benku
content.myschool.e
du.ru/04/10

Wroro mo paszneny 3

Paspnen 5. BeicOKOMOJIEKY I pHbIE COCUHEHUS
bu6mmoreka [IOK
https://lesson.acade

[Tnactmaccer. Kayuyku.

5.1 2 my-

Bomokna
content.myschool.e
du.ru/04/10

Wroro mo paszneny 2
OBHIEE KOJIMYECTBO 34 2 5
YACOB I10 ITPOTPAMME
11 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
n/ a3/1eJI0B H TEM B K I (undposrre)
. E OI; - cer OHTpﬁo.]'IbH paKquec 06p AI0BATEILHALIE
porp 0 bl€ Pa00ThI KHe padoThbl pecypeb
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH

CtpoeHue aToMOB. bubnuotexa [JOK

[Mepuomuieckuii 3aK0H https://lesson.acade

u [lepuonnueckas my-

1.1 3

CHCTEMA XUMUYECKUX content.myschool.ed

snementoB /1. U. u.ru/04/11

Mennenecena
bubmuorexa [JOK
https://lesson.acade

Crpoenue BemecTna.

1.2 MHoroo0Opa3sue BelecTB 4 my-

P m content.myschool.ed
u.ru/04/11
bubmuorexa [JOK

1.3  XuMuveckue peakiuu 6 1 1 https://lesson.acade
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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content.myschool.ed
u.ru/04/11

Htoro no pazneny 13
Pa3nea 2. Heopranuyeckasi xumust
bubmuoreka [JOK
https://lesson.acade
2.1 Mertais 6 my-
content.myschool.ed
u.ru/04/11
bubmuorexa [JOK
https://lesson.acade
2.2 Hemeranmst 9 my-
content.myschool.ed
u.ru/04/11
bu6mmoreka [IOK
CBs3b HEOPIaHUYECKUX https://lesson.acade
2.3 1 OpPraHUYECKUX 2 my-
BEIICCTB content.myschool.ed
u.ru/04/11
Utoro no pazneny 17
Pa3pen 3. XuMmus 1 ;Ku3HbL
bubmuorexa [JOK
https://lesson.acade
3.1 XuUMHS U )KH3Hb 4 my-
content.myschool.ed
u.ru/04/11
Utoro no pazneny 4
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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