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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
paspaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTENbHON MPOrpaMMbl CpeaHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenojiaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
deneparuy, peaNM3yOMMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMbl, U
OCHOBHBIX TnoNokeHH «Ctparernn pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOrieit crpaTeruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIU
koHuentyanbHbeie TosioxkeHust GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJICH,
COJIEpKaHMsI, pPE3yJbTaTOB OOydYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0Opa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacTblO UX
oOpa3zoBaHHOCTH. OHO CIYXMT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
[EJOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHusA. OTH IEHHOCTH KAacaroTcCs
MO3HAHUS 3aKOHOB MPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YyelioBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyy4arommxcsi Ha YpOBHE CPEIHETO OO0IIEero 0Opa3oBaHUs CPEJCTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEpKAHME M TOCTPOCHHE KOTOPOrO OIMpENENeHbl B
nporpaMme MO0 XUMHUHU C YYETOM CHEenU(PUKA HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MATEPHAIBHOW XU3HM OOIIECTBA, a TaKXKe C Y4ETOM
oOlKX IeNed W TMPUHIMIOB, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero obmiero oopazoBanus B Poccuiickoit denepanumn.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT OCOOYIO POJb B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOU KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTaBIEHUs 00 OKpYKalOUIEM MHUpPE KaK O €AUHCTBE
NPUPOJIBI U YeJOBEKa, KOTOpoe (OopMUpYETCS B XMMHUU HAa OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH O0JIACTSIMU MPUMEHEHHUSI.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOJIUMBIM YCIIOBUEM YCIEHUIHOTO
Tpylla W KM3HU KaxJIoro wieHa ooOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJAaTENbHAs, KaK HayKa BBICOKMX TEXHOJOIMH HalpaBlieHAa Ha pEUICHUE
I00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOrHYECKO 0€30MMacCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBMM ¢ OOIIMMM LEISMH W MPUHIUIIAMH CPEAHEro OOIIEero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
W3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMUYMa, MPOAOJDKCHUSA
0o0pa30BaHUs B PA3INYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEJACTBEHHO C XUMUCH.

CocraBnstomiuMu  nipefmMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypCchl —
«Oprannueckas xumus» U «OOWAs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBIISIFIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMaA
3HAHUU M0 HEOPTaHUYECKOM XUMHUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4ecKor XxuMuu. @OpMUPOBAHUE JTaHHOM CHUCTEMBI 3HAHUU NPU WM3YyUYEHUHU
npeaMera oOecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4vecKkass XUMus» cPopMHUpOBaHA B MpOrpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3yYeHHI0 ydeOHOro Marepuaja Hu 00yCIOBII€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHHU BELIECTBA
pacCMaTpUBAIOTCSI HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCOUHECHUN, a TaKXKE HAa YPOBHE CTEPECOXMMHUYECKHX M JJIEKTPOHHBIX
MpEeACTaBlIeHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblx B Kypce
BEIIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIEBOAOPOJIOB J0 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEOUHEHUN. B Kypce oOpraHnyeckod XUMHM IIOJyYarOT pa3BUTHE
copMuUpOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIBHBIC
MpEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIUU.

[logq HOBBIM yriaoM 3peHHs B TpeaMeTre «XuUMHs» 0a30BOrO ypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOPETUYECKU Marepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEllecTBax U
xuMHuueckoil peaknuu. Tak, B dyacTHOCTH, B Kypce «OOIlas U HeopraHudeckas
XUMUSD» O00yYaronuMcs TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUCHUE
NEPUOIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTHYECKUX TMO3UIUH,



rIy0Xe TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
00001IaroIIeH 10 OOBACHSIONMIEH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaxX W NPUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHusd JomnoyiHsgeTrcs B Kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJEPKAHMS, HMEIOIIMMH KYJBTYPOJOTMYECKUA W NPHUKIAJTHOU
XapakTtep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHMMAaHUIO B3aMMOCBSA3UM XUMHUU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJjib B INO3HABATEIBHON W MPAKTHYECKOU
NeSTeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAKEHMsSI K IIpOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUTIOKEHUM XMUMHUH, TOMOTAIOT
BBIIYCKHUKY OpPHUEHTHPOBAaThCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, pEIICHUS WHTEIUIEKTYAbHbIX U
HKCIIEPUMEHTAJILHBIX UCCIIEI0BATENbCKUX 3a/1a4u. B 1enoM copepskanue yaeOHOTO
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHSL ~ M3YYEHHs] OPUEHTUPOBAHO  Ha
dopMupoBaHrue y 0O0yYaromIMUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TIOHUMAaHUS
¢unocopckux uued, TaKMX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO U
OpPraHMYecKOoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTPOEHUEM, IIO3HABAEMOCTb IPUPOAHBIX SBICHUN IIyTEM J3KCIEPUMEHTA M
pelieHusi MpPOTHBOPEYUN MEXIYy HOBBIMH (akTaMu U TEOPETUYECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEIIEHUHU 3KOJIOTMYECKUX MpoOieM, a
TakkKe MpolemM cOepeKeHUsI SIHEPTETUIECKUX PECYPCOB, CBIPhs, CO3aHMs HOBBIX
TEXHOJIOTUM U MaTEpPHAJIOB.

B nmumane pemeHuss 3agad  BOCIWTAHMS, PAa3BUTUS W COLHMAIM3ALNU
oOy4Jaromuxcs NPHUHATbIE MPOrPaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COJAECpKaHUS U TIOCTPOEHHUS TMpeAMeTa NpeayCMaTpuBaloT (OPMUPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEWCTBUH, HMEIOMMX 0a30BO€ 3HAUCHHE MJIA
pPa3IMYHBIX BHUJOB JIESITEIBHOCTU: pEIIeHUs MpodiieM, TMOUCKa, aHaiu3a Hu
00paboTku MHGOPMALIMK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS ONBbITA MPAKTUYECKOM
U HCCIEO0BATENIbCKON AESATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B npaktuke mnpenogaBaHHWs XMMHM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK M HA YPOBHE CpeIHEro 001Iero o0pa3oBaHus, IPU ONPEACICHUN
COZIEpKATENIbHOM XapaKTepUCTUKUA LEJed H3YyYEeHUS NIPEAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMLMOHHO NpHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypsl. C
METOOUYECKOW TOYKHM 3PEHUS TAaKOM MOAXOJA K ONPEACIICHUIO LIENIe H3y4YeHUs
IpeIMETa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMs TVIABHBIMHU LIEJISIMH U3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (opmupoBaHMe CHUCTEMbl XUMHUYECKUX 3HAHUM KaKk  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JeXaT KIIOYEBble MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHbI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M IMOHUMAHHUE CYIIHOCTHU JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/aX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIIHUX MECTO B IPUPOJIE, B TPAKTUYECKON U MOBCETHEBHOM KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB /I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHUEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0e30macHOro o0paIieHus ¢ BeIEeCTBAMH.

Hapsiay ¢ aTum, conepkatesibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4CHUs
IIpeIMETa B IPOrpaMMe 10 XUMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM IPHUOPUTETAMH B CHCTEME cpefHero oomero odpazoBanus. CerojaHs B
OpernojaBaHUM XUMUU B OoJblIeld  CcTeneHHu OTAAéTcs  MPEeANoYTEeHUE
MPAKTUYECKONM KOMIIOHEHTE CcojAepKaHusg OOydYeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30oBaTEIbHOM OpraHW3alliy, BIAJCIOLIErO HE
HAaO0OpOM 3HaHUH, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHSIMU aKTHUBHOTO TOJIyYEHHUs 3HAHUW U MPUMEHEHUS UX B PEaJbHOM >KU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBsf3u C 3TUM TOpU U3yYEHUM NpeaMera «XHUMHs» JIOMUHUPYIOIIee
3HaYEHHE MPUOOPETAIOT TAKHE LIENU U 33]a4M, KaK:

ajanrtanusi 00yJaromMxcsi K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOILErOCS MHPA,
dbopMHpOBaHUE  HHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHre y OOy4yarOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS PAa3JIMYHBIX BHIOB
NEeSTEIbHOCTU: pElIeHHs MpolieM, MorcKa, aHaianu3a U 00paboTKu MHGOpMALIHH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS] ONbITa AESATENbHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B IIO3HAHMM XHWMHH, a TaKXkKe U1 OLUEHKH C NO3ULUl
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHU3M YE€JIOBEKAa U IPUPOJIHYIO CPENY;



pa3BHUTHE TO3HABATEIBLHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIBHO MMPUOOPETATh HOBBIC
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, HCITOJIb30BATh
COBpeMEHHbIC MH(DOPMAIIMOHHBIC TEXHOJOTUH IS IMOMCKA W aHaln3a Y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUHA XMMUIECKOTO COICP KaHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUIAHUPOBAHWH W TPOBEIACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyvarommxcs YOeKIEHHOCTM B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
paIMOHAIBHOTO MPUPOJIOTIONE30BAHUS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETCHHS OTbBITA
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUM U1 NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydyebHoM mnaHe cpemHero oOImero oOpa3oBaHUS TMPEAMET «XUMUSDY
©a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHON 00sacTh «EcTecTBeHHO-HayUYHBIC
PEAMETHD».

OO1ee urcIo 4acoB, OTBEAEHHBIX /IS M3YUCHHSI XUMUH, HAa 0a30BOM yPOBHE
cpeaHero oomiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 yaca (1
yac B HeJenro0), B 11 kmacce — 34 yaca (1 yac B Hezenio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJY4YEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOCHUS OPTraHUYECKUX
coenuuenuii A. M. Bytneposa, e€ ocHOBHBIE OJI0KeHUA. CTPYKTYpHBIE (POPMYJIIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o KinaccUpUKANNK OpPraHUYECKUX BemiecTB. HoMeHkmaTypa
OpraHWYECKUX COEAVMHEHUN (CUCTeMaThuyecKas) M TpUBUAJIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALLCHUMN:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAONIOACHUE U
ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3amMEeUIeHUsT W TOpPEHHMs), HAXO0XKACHUE B NPUPOJE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATaAllUM, OKHUCICHUS U
MOJINMEPHU3AIINH ), TOJTyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi nonumepusaiuu). [logydeHne CUHTETUYECKOTO
Kay4yKa U pE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTUICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklUMU TUIPUPOBaHUSA, TAJIOTEHUPOBAHUS, TUApaTaALUU,
TOpEHUsl ), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoenue, uzuueckue U  XuMmuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTHYecKass CBsSI3b MEXKIY YIVICBOJIOPOJAMH, NPUHAICKAIMIUMH K
pa3TUYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
MEPETOHKA, KPEKUHT (TePMUYCCKHUMA, KaTATUTUYSCKHH), TUpoin3. I[IpoayKTsl
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHME C O0Opa3lamMu IUIaCTMAacC, Kay4dyKOB U PE3UHBI, KOJUICKIIUU
«Heptp» u  «Yrodapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
TaJIOTCHONPON3BOIHBIX, MMPOBEACHUE MPAKTUYCCKON PabOThI: MOIyYSHUE ATHIICHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 NCXOJHBIX BEIIECTB WM TPOYKTOB PEAKLIUN).

Kucaopoacoaep:kamue oprannyecKue coeMHeHUs

[IpenenbHble OQHOATOMHBIE COUPTHL. METaHON W 3TaHOJ: CTPOCHHE,
¢usnyeckue MW XUMUYECKHE CBOMHCTBA (peaklMM C aKTUBHBIMH MeETajlJlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpuMeHeHue. BojopoaHble CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOJIa U 3TaHOJIa HA OPraHK3M YellOBEeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue M XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTOaTOMHbIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumeHenune rauuepruHa U 3TUICHTITMKOJIS.

®deHon: cTpoeHHE MOJIEKYJbl, (U3NYECKHE U XHUMHUYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue denona.

Anpnerugpl U kemowuwvl. DopManbpIerui, aueTAIbAETHUI. CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KAueCTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHasl KHCJIOTBL: CTPOECHHE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA (CBOMCTBA,
obmue Uit Kj1acca KUCIIOT, Peakiysl 3Tepu(pUKalUu), MOJIyYeHHE U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIIOT. MbuTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘umaponus
cioxHBIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb )KUPOB.



VYrneBoasl: cocTaB, kiaccudukainus — yrieBojoB  (MOHO-, M- U
nonrcaxapuapl). [roKko3a — mpocTelmii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIFOKO3bI), HAXOXIEHUE B MPHUPOJE, MPUMEHEHHUE,
ounonornyeckas poiib. @otocunres. pyKTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHe Kpaxmana U
uemono3bl.  dusnyueckue M XUMHUYECKHME CBOMCTBa Kpaxmaya (THApPOIU3,
KAueCTBEHHAsl PEAKIUS C HOJIOM).

OKCNIEpUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
MpoBeJIeHWEe, HAOIIOJICHHE U OIMHCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugom Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJHIIEPUHA C
ruapokcugoMm meau(ll)), anpaerunoB (OKucIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kkpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnsbie 3anaun.

Breluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO W3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTH Kak am(OTEepHbIE OpraHndeckue coeauHeHus. dusndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe TiuiuHa). buomornueckoe
3HAYE€HUE aMUHOKHUCIIOT. [lenTubl.

benku kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpPHYHAS M TPETHUYHASI CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OCIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIE PEAKIINHN Ha OCJIKH.

OKCNIEpUMEHTAIbHBIE METOJIbl M3YUYEHHUsl BEIIECTB M UX MPEBpALCHUI:
HaOJII0/ICHHE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB Mpu
HarpeBaHUM, IIBETHBIE PEaKIIMKU OCJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJICKYIspHAas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPU3ALIS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHUS BEIIECTB M HX MpPEeBpallCHUN:
O3HaKOMJIEHUE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX NOHATHUN, TaK U NOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU JUISI OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIH (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, Kiaccuukamus, nepuoJuIHOCTb, HAOIIOJICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusnka: MaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKNUE BEIUUNHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BemiecTBa (OENKH, YTJIEBOIBI, >KUPHI,
dbepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE MTOPO/bI, NOJE3HbIE UCKOMAEMbIE, TOILJIUBO,
pecypcsl.

TexHonorus: MNHILEBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHE IMpenaparsl, MaTEpHAIIbI U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHus] 3JIEKTPOHOB 0 OpOHUTANSIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIKs aTOMOB.

[lepnognueckuii 3akoH U [lepuoguyeckas cucremMa XUMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3aKoHa U Ilepmogmyeckoil CuCTeMsl
xuMuueckux anemeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOICTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TPyNIaM MU IEpPHOJAM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XMUMUYECKOW CBSI3U
(KoBaJIeHTHasl HEMOJsipHas W MOJSpHas, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOU CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BeIlECTBAa. THUIbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.

[TonsiTue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10514 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknartypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBS3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUHU TP XUMUYECKUX PEAKIUX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iudHbx (pakTopoB. OOpaTuMBbIe
peakuuu. Xumuyeckoe paBHoBecue. DakToppl, BIUAKOIIKE HA COCTOSHHUE
xuMmuueckoro papHosecus. [Ipunuun Jle Hlarenbe.

DnekTponuTnyeckas qucconuanus. CuibHbIE U caadbie 35ekTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIJIAsl, HEUTPAJIbHAs, LICIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
neMoHcTpanus Tabnui «[leproguyeckas cuctemMa XuMu4eckux snemeHToB [, U.
MeHneneeBay, u3ydeHHe MoJeleld KPUCTAUIMUYECKUX PEIETOK, HaOMoJeHuEe U
OMHUCaHWE JEMOHCTPAIIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue MepoKcuIa
BOJIOPOJA B NMPUCYTCTBUM KATAIN3ATOPA, ONPEAECIEHHUE CPEIBl PACTBOPOB BEIIECTB
C TOMONIbI0 YHUBEPCAIBHOIO HWHIWKATOpA, PEaKIHH HOHHOTO OOMeEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiausHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSAM XUMHYECKUX pEaKUWM, B TOM YHCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, PaACU€Thl C MCIOJB30BAHUEM IIOHSTUA «MAaCCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMudeckux snemeHtoB J[. M. MennaeneeBa U O0COOEHHOCTH CTPOCHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpUMepe
KHCJIOpO/a, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
dochopa, yriepoma U KpeMHHS) W WX  COCIWHEHUNH  (OKCHIIOB,
KHCJIOPOJICOIEPKAITUX KUCIOT, BOAOPOAHBIX COCUHEHHUIN).

[IpumeHeHnEe BAXKHEUIIINX HEMETAIUIOB U X COCIUHECHUH.



Merannsl. [lomoxenne meramnoB B [leproanueckon cucTeMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTtasuioB. O6mme (usnyeckue cBorcTBa MeTamuioB. CIUiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSHKEHUN METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX META/UIOB (HATpPUM, Kaluil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l[0OB HEMETAJJIOB, pELICHUE
AKCIEPUMEHTANBHBIX 3a/a4, HAOJNIOJEHHEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOAECHCTBHE THUJIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCIIOT M IeJI04Yei, KaYeCTBEHHBIE PEaKI[MU Ha KATUOHBI METAJIJIOB).

Pacuérunle 3amaqn.

Pacuétel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIHUU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOIMUECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEUIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumun B 00ecrieueHUN SKOJIOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJIEHHOTO
MOJIyYEHHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepuanabl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpPaBWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0E30MaCHOTO WCIIOIH30BaHUS TPEIAPATOB OBITOBONW XUMUU
B IIOBCEHEBHOW KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeIMETHBIX CBA3€H MpU  U3YyYeHUHM OOmEed
HEOPraHU4eCcKOM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBICHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEILECTBa, (PU3MUECKHUE BEJIMYMHBI U €IMHUIBI UX
U3MEPEHUs], CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, OJE3HbIE UCKOMAaeMble, TOILIIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJUIyprusi, MpPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO03SIMCTBEHHOE IPOU3BOJICTBO, MUIIEBas
NPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINUICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMPernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCSL TMPOTrpaMM CpeaHero oOmiero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeIMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3pabOTKHU IUIAaHUPYEMBIX PE3YJIbTATOB OCBOEHUS NPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SABIIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AEITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHMHs» Ha YPOBHE CPEIHEr0
o011ero oOpa3oBaHus BbIJICTIEHBI CIEAYIONIUE COCTABISIONIHE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIMYK1E MOTUBAIIMH K O0yYECHHIO;

1eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOyYaroUIuxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKaMU, MNPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa «XUMUsS» JOCTUTAIOTCS B
CIMHCTBE YYEOHOW ¢ BOCIUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJIeaJaMUd POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOPMAaMM Y TpaBWIAMHM  TOBEJEHUSA, CIHOCOOCTBYIOIIMMHU  Mpoleccam
CaMOINO3HAaHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJICHHS] JIMYHOCTH
00yJaroIIIXCsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA IO3HABATEIBHON M MNPAKTUYECKON JI€ATEIHbHOCTH
oOy4Jaromuxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacCTH:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHH B KOJIJIEKTHUBE;



FOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY |
apryMEHTBI IPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU JEATEILHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydyHOMY HaCIEIUI0
OTE€UYECTBEHHOMN XMMUM;

YBaXEHUS K TMPOIECCY TBOpPYECTBAa B OOJACTH TEOPUH U TMPAKTUUECKOTO
IIPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHUS HAYKH €CTh PE3yJIbTar
JUTUTEIBHBIX ~ HAOJIOJAEHUM, KpPOIMOTIUBBIX  HOKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYyJa YYEHBIX U MIPAKTUKOB;

MHTEpeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIETYIOLIEM
aHanu3e WH(OpPMAILMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJACHUE M IMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCJIEACTBUN 3THUX
MIOCTYTKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro ooOpas3a >KHU3HH,
HEOOXOJJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOtofieHus TpaBui 0e30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH NpaBUJl HHJIUBUIAYAIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJEICTBUN U HENPUITUS BPEIHBIX NPUBBIUEK (YHOTpeOJIeHUS
aJIKOTOJI51, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKOM
NEeATENbHOCTH, OOILNECTBEHHO IIOJE3HOM, TBOPYECKOW W  JIpPYruxX BHAAX
NEATEIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEMETHBIX 3HAHUHN 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECOO00PA3HOTO OTHOILIEHUS K MPHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBAHHS )KM3HH Ha 3€MIIE;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHM JAJIs
peLIEHUs] BOIPOCOB PAlIMOHAIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX Bpel OKPY’KAIOLIEH
IPUPOAHON Cpele, YMEHHs IPOTrHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUA NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO MBILIJIEHUS, IKOJIOTUUECKOM KYJIbTYPHI,
OIbITa NEeATENBHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B II03HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHON MTPAKTUKH;

NOHMMAaHUA CleUM(UKH XUMUM KaK HayKH, OCO3HaHHMs €€ poilu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
IpecTaBlieHus 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE NMPUPOJAbI U YEOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWU NpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM i1  COBPEMEHHOM
UMBUJIM3ALMU: B €€ TyMaHUCTUYECKOM HANpaBICHHOCTH M BaXXHOW poONH B
CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, PEIICHUHU TI100aTbHBIX MTPOOIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SYHEPIETUUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIAUIMHBI, OOECIEYEHUH YCIOBUU
YCHEIIHOTO TpyJa M SKOJOTHYECKH KOM(OPTHOM JKHU3HH KaKJOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUSA, UCIOJb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HUMEIOUIMXCA JaHHBIX C LEJIbI0 IOJXyYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHUs BKIIIOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHENU(PHUKY METOIOB TO3HAHUS,
UCIIOJIB3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIecc, CUCTeMa, Hay4YHbIA (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCccle0BaHne, HAOII0IeHNEe, U3MEpPEHNE, IKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecreynBarome (dopmupoBaHue (GyHKIHOHATIBHOM
TPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00YyUaIoXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS W YHHUBEPCAIbHBIC y4YCOHBIC
JICUCTBUS B MMO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMOo3HaBaTeJIbHbIMH
JeHMCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETILHO  (OpMynIMpOBaTh W aKTyaJIM3UpOBaTh  Mpoodsiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesaTh LEJIU JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIHTAThI ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIYKTUBHBIC, JIEIYKTUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTM W MPOTUBOPEUYUSI B paccMaTPUBAEMbIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opMmysia, YpaBHCHHE XWMHYECKOU
peaKkiuy — MPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIHpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI 1Ji1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIaJIETh HABBIKAMH CAMOCTOSATENIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOII0JaTh 33 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMYyJIHpPOBATH
0000IIeHUS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTb OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NESATeNIbHOCTH, TMPOSBIISATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]lay, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
oroope wuHbOpMan¥K, HEOOXOMUMOW JJIsi BBIMOTHEHUS Y4YEOHBIX — 3ama4
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUHA U Pa3TUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

WCIIOJI30BaTh HAyYHBIA S3BIK B KadeCTBE CpeAcTBa npu paboTe ¢
XUMUYECKON uWHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (DOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYIaeMOM TeMbI B XOJ€ Iuajaora u/uiu
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTETHHO BBITTOJTHEHHS TIPE/ITIOKEHHON 3a1a49H;

BBICTYNATh C TPE3CHTAIMEH pe3yIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMIOJTHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl IO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro MnpoekTa u (HopMyJIupoBaTh BbIBOIbI
[0 pe3yjbTaraM MPOBEIEHHBIX HCCIEAOBAHMN MYTEM COTIACOBAHUS TMO3ULMNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJISITHBHBIMH JeHCTBUSIMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeATENBHOCTh, OMpenessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpEAjiaraéMblii  ajiropuT™M ACHCTBUIM MpuU
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
3¢ deKTUBHBIN croco0 HMX pemeHuss ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE caMoOaHaIu3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposibl, B (GOPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUIECKUX 3a]1a4
U DKOJIOTMUECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAralolife TMOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBsI3b, CTPYKTypHas dopmyia (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUHN psJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHUCIIOPOJ, U Aa30TCOJEpKAIINE COEAMHEHHS, MOHOMED, MOJUMEp, CTPYKTYypHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXanme B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SIBIICHUM, (DAKTOJIOTMYECKUE CBEJEHUS O CBONCTBAaX, COCTaBe, IOJYyYCHUU U
0€30MacHOM HCIOJIb30BAHUU BAXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIB30BATh COOTBETCTBYIOIIUE TOHSTHS MpHU
OMHUCAHUU COCTaBa, CTPOCHHUSI U MPEBpAICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHYECKYI0 CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYECKHMX BEHIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
W3TrOTaBIUBATh MOJIEM MOJIEKYJ OPTraHMYECKUX BEIIECTB JJI WLIIOCTPAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIUBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHUIO K OIpeAeEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPIKaIIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUSI OT/ACJIBHBIX OPraHMYECKUX BEIIECTB (PTUJIEH, MPOMUJIEH, alleTUIEH,
ATWJICHIJINKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIO0Ta, OJICMHOBAsI KUCJIOTA, CTEaApUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJIII0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHS OMNPEACNIATh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OIMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa st 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
dbu3nYeckre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEILECTB (METaH, 3TaH, ATUJICH, MPOIMWICH, AlEeTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30J, METaHO], ATAaHOJ, STUJICHIJIUKOJb,
THIeprH, (EHOJI, aleTaNbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0J103a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSMHU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbsi (He(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIWYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOIYyKTa
peakuy IO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METOJAaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMBIX B XUMUHU NPU U3YUYECHUH BEUIECTB U
XUMHUUYECKUX SBJICHUHN (HAOJIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOIATh MPaBUIIA MOJIb30BaHUS XUMUYECKOM
MOCYJIOM W JTa0OpaTOpHBIM O0OPYIOBAaHUMEM, a TaKXKe MpaBWIa OOpaIIeHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHYECKUM
HKCHEPUMEHT (IIPEBPAIEHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKHA OE€30MacHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATh PE3YIbTaThI
XUMHUUYECKOTO JKCIEepUMEHTa B (GopMe 3alucCu YpaBHEHUM COOTBETCTBYIOIIMX
peaknuii 1 HOpMyIUPOBATH BHIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

cOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XHWMUUYECKYIO
uH(popMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEIAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBHS HA JKHUBBIE OPraHU3MbI OIMPEAECIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAICHUSI KX BPEJHOIO BO3JCHCTBHUS HA OpPraHu3M
YETIOBEKA,

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYECHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX M CJA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOYeUHYI0 cUCTeMy oOo3HadeHuil JI. bpains s 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUS OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHUMHUU B I[IO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHUU MBIIUICHUS W KyJbTYpPhl JIMYHOCTH, €€
(GyHKITMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /I pelIeHUs MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIECHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIUE MOHATHSA (XMMHUYECKUH 3JIEMEHT, aroMm, M30Tom, S-, P-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENIEHh OKUCJICHUS, XMMUYECKasi CBS3b
(KoBaJIeHTHAs, MOHHAsS, METAJUIMYECKas, BOJOPOJIHAS ), KPUCTAJUIMUECKas PeIIETKa,
TUMBl ~XUMHUYECKUX  PEAKUUM, PpacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIMTUYECKAs] JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKOW peakiMi, XUMHUYECKOE€ PABHOBECHE); TEOPUU W 3aKOHBI (TeOpus
ANEKTPOJUTUYECKON Juccoluannu, nepuoandeckuit 3akon [[. M. Menpaeneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIlCHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJOTMYECKHUE CBEJACHUSI O CBOMCTBAX,
COCTaBe, OJyYCHUH U 0€30MMaCHOM HCTIOIb30BAHUH BAKHEUIITUX HEOPTAaHUICCKUX
BEIIECTB B OBITY U MPAKTUUYECKOM I€ITEILHOCTH YeJIOBEKa,



c(OPMHPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIE MNPU3HAKU MOHSATHUH,
yYCTaHAaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS MpPU
ONKMCAHUM HEOPTAaHMYECKUX BEIIECTB U UX IPEBPALLECHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY JUIS
cocTtaBlieHUss (GOpPMYJ BEIIECTB M  yPaBHEHUH  XUMHUYECKUX  PEaKIUH,
cucremarndyeckyro HomeHknarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTACTBHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HEralI€Hasi U3BECTh, IMThEBAs COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTb YMEHU OINpPENEIATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAs, HOHHAs, METAIUIMYECKasl, BOJOPOHAs) B COEAUHEHUSAX, THUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOrO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAas, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX PacTBOPAaxX HEOPraHUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHUYECKUX BELIECTB IO HX COCTaBY K OMNpeneiIEHHOMY KIAcCy/TpyIie
COEJIMHEHUH (IIPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLIbI, OKCUIBI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOINYECKOr0 3aKoHa /[,
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepmoanueckoil CHUCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanm, «OHEPreTHYECKUe YPOBHM, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX COCIUHEHUM
110 IepuoaaM u rpynnam llepuoanueckor cucTeMbl XUMHUECKUX d1eMeHTOoB /[[. 1.
Menneneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIYy HEOpraHU4eCKUMU
BEILLIECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIHUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TPU3HAKAM (YUCIY M COCTAaBY pPEArupyroliMX BEUIECTB, TEILIOBOMY
ahdexTy peakiuu, U3MEHEHHIO CTEMEHEW OKHUCICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaklny, y4aCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIATh YPABHEHMsI PEAKLUIl pa3iHuHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEaKluii HOHHOrO 0OMEHa, YUUThIBas
YCJIOBHSI, IPY KOTOPBIX 3TH PEAKIUHU UAYT O KOHIIA;



c()OPMHPOBAHHOCTh YMEHUM MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHbI COCTAB PAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, paCllO3HABATh
OTIBITHBIM MYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMIl  pacKpbIBaTh CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OanaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIuy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHeIIHEero Bo3aeicTeus (npunuun Jle larense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JIekKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIyYEHHUSI CEPHOM KUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH NPEJCTABICHUNM 00 OOIMX HAYYHBIX MPUHIIUMNAX H
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHMCIECHUS C HCIOJIb30BAHHEM
MOHATHSA «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLIECHHM ra3oB
IPU XUMHYECKUX PEaKIIMSIX, MacChl BEIIECTBA WM 00bEMA Ta30B TI0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOro 3¢ (}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyZod U JabopaTOpHBIM OOOpYAOBaHUEM, a TaKXKe MpaBuja OOpaIieHHus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJIHEHHIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMIOIHATh XUMHYECKUM
HKCIIEPUMEHT (Pa3J0KEHUE MEPOKCUIA BOAOPOJAa B MPUCYTCTBHM KaTalu3aTopa,
ONPEJICJICHHE Cpeabl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuwu,
peaklry MOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKIuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a71ad 10
TeMaM «Metamey u «HemeTramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIEHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 000pYIOBaHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMyIUpOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHOpMAIMIO, TOJy4aeMyK0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaIluu, MHTepHeT U ApyTHXx);



chOpMUPOBAHHOCTh ~ YMEHUH  cOOJfoAaTh  MpaBWJa  DKOJOTMYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OTACHOCTh BO3/ICHCTBUS HA KMBBIE OPraHU3MBbI OTNPE/IETIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHaTh Ha mOpuMepax CrnocoObl YMEHBIICHUS U
MpeAOTBPAIICHUSI KX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00Y4YaroIIUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHA0OBHAAIIMX OOYYalOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undpoBbie)
Ne n/m Kontpoabubie IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypes:
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
IIpenmer opranndeckoit xumuu. Teopus
1.1 CTPOEHUS OPTaHMUECKUX COCTMHEHUH A. 3 0 0
M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHBIC YTIIEBOIOPOABI — AJTKAHBI 2 0 0
59 HenpenenbHble yrieBoJOpOIbl: aJIKEHBI, 6 0 1
QJIKaJUEHBI, aJIKHUHbI
2.3 ApoMaTtudeckue yrieBoa0pobl 2 0 0
54 [IpupoaHbIe HCTOYHUKH YITIEBOJAOPOOB U 3 1 0
UX mepepadboTka
Hroro no paszneny 13

Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHEeHNs
3.1 Crupter. @enon 3 0 0

Anpaerunpl. KapOOHOBBIE KUCIIOTHI.

3.2 7 0 1

Crnoxuble 3¢upbl
3.3 VYrneBoasl 3 1 0



Hroro no pazneny 13

Pasnen 4. A3oTcoaep:kamme opranHudeckue coeMHeHus1

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3
Hroro o pasneny 3

Paspnen 5. BeicokoMoJieKy I pHbIe COeIUHEHU

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroro mo pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KITACC

KoanugecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3ieioB H TEM nmuppoBbIe
Ne n/m P Kontpoabnbie  IlpakTHueckue (itdpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepnonuueckas cuctemMa XUMHUUECKUX 3 0 0
aneMeHToB [. 1. Menneneera
19 Crpoenue BemniecTBa. MHOTOOOpasue 4 0 0
BEILIECTB
1.3 XVMHYECKUE pEAKIINU 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannueckasi xummusi
2.1 Mertauib 0
2.2 HemeTanns: 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5 0 0
BCIIESCTB
Wroro no pazneny 17
Pa3nen 3. XuMus 1 :XKU3Hb
3.1 XHUMHS U )KH3Hb 4 0 0
Uroro no pazpeny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3



IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Konrtpoubsnbsie IIpakTnueckue 0GpazoBaTEbHbIE
padoThbI padoThI pecypes:

IIpeamer opraHM4eckoin XuMuH, e€ 1 0 0

BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUYECKUX

coenuHeHnit A. M. BytnepoBa, e€ OCHOBHBIE 1 0 0

MI0JIO’KEHUS

[TpencraBnenue o kaaccupuKauu

opraHuueckux Bemects. Homenkiarypa 1 0 0

(cucremaTnyeckasi) ¥ TpUBHAIbHbBIC

Ha3BaHMs OPTaHUYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOEHHE, 1 0 0

rOMOJIOTHUYECKU psif

MertaH u 3TaH — npocTennme 1 0 0

NPEJCTaBUTENN AJIKAaHOB

AJTIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0

OTWJIEH U PONUJIEH — MPOCTEUIIINE 1 0 0

NPEeCTaBUTENN aJIKEHOB

[Tpaktuueckas padora Ne 1. «ITomyuenue 1 0 1

ATUJIEHA U U3yUYEHHE €T0 CBOHCTB

Ankanuensl. byraauen-1,3 u

meTunoyraauen-1,3. [lomyuenne 1 0 0

CUHTETUYECKOIO KaydyyKa U PE3UHBI



10

11

12

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
TOMOJIOTHUECKUHN Psii. AUETHIIEH —
[IPOCTEUIINI IIPEACTABUTEND AJIKUHOB

Brrunciienus no ypaBHEHHIO XUMUYECKON
peakuuu

ApeHbl: 6eH3011 U TOIY0J. TOKCHYHOCTh
apeHoB

13

['eneTnueckas cBs3b yrieBOJOPOJIOB,
MMpUHAAJICIKAINX K pa3JIMIHbIM KJIaCcCaM

14

15

16

[TpupoHBIe HCTOYHUKH YTIIEBOIOPOIOB!
NPUPOJHBIN ra3 U MOMYyTHbIE HE(TSHBIC ra3bl,
He(Th U MPOJYKTHI €€ epepadoTKu
IIpupoHbIE HCTOYHUKH YIJIEBOJOPOIOB:
NPUPOJHBIN ra3 ¥ MOMyTHBIE He(TSHBIC Ta3Hl,
He(Th U MPOJYKTHI €€ nepepadoTKu
KonrponbHas pabora o pasaeny
«YTIIEeBOAOPOABD)

17

Hpe;[eanLIe OIHOATOMHBIC CIIMPTHI:
MCTAHOJI X1 5TaHOJI. BOI[OpOI[Ha}I CBA3b

18

MHuoroatoMHBIS CIIUPTHI: OTUJICHIJINKOJIb U
rIMOepuH

19

20

21

22

®deHo: CTpoeHUE MOJIEKYJIbI, (PU3NUYECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

Anpaeruapl: (opMaIbACTUA U alleTAbICT U],
ArneToH

OHOOCHOBHBIE TIPEIeTIbHBIE KaPOOHOBHIE
KHUCJIOTHI: MypaBbUHAS U YKCYCHAS

[TpakTiueckas padora Ne 2. «CBoiicTBa



23

pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaFI " OJICMHOBAaA KHCJIOTHI, KaK

NpEaACTAaBUTEIN BBICHINX Kap6OHOBBIX KHCJIOT

24

MBpla Kak coJId BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE

25

26

27

CrnosxHble 3(puppl Kak TPOU3BOJAHbBIE

Kap6OHOBBIX KHCJIOT. FI/I,I[pOJ'II/B CJIOKHBIX

3¢pHupoB

Kupsl: runponu3, npuMeHeHue,
Ounosoruyeckasi posb )KHPOB
YrneBoasl: cocTaB, KiaccuuKanus.
Baxwueriue npencraBuTeNy: riatoKo3a,
bpykTo3a, caxapo3a

28

Kpaxman 1 nemitono3a Kak IpUpoaHbIE
HOJIUMEPDI

29

30

31

32

33

34

KontponbHas pabora 1o pasaeny
«Kucnopoacoaepxkaiiye opraHn4ecKue
COCIMHCHUS

AMUHBI: METUJIAMHAH U aHWIHH

AMHHOKHUCIIOTHI KaK aM(pOTEepHbIE
OpraHUYECKUE COCAMHEHUS, UX
ouoJiornyeckoe 3HaueHue. [lentuast

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS
OcHOBHbBIE TOHATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSTMHECHHUI.



ITnacTMaccel, Kay4ykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34



11 KITACC

KoaudecTBO 9acoB 3J'[eKTp0HHI>Ie

Ne uudposbie
Tema ypoka Konrtpoabubie IIpakTuuyeckue

n/n Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI

pecypcsl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypalus aToMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMa XMMHUYECKUX dJIeMeHToB 1. 1.
MeHeneeBa, UX CBsI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHYECKHUX DJIEMEHTOB U UX COCIMHEHUH 10
rpynnaM u nepuoaam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMudeckux ayiemeHToB .. MeHeneena B
Pa3BUTHH HAyKH

CrpoeHue BemecTBa. XuMUIecKas CBS3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUsI KOBAJICHTHOMN 1 0 0
cBs3u. Bonopoanas cBsi3b

BajieHTHOCTB. DIEKTPOOTPUIIATEILHOCTb.
CreneHb okucicHus. BemecTBa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

[TonsiTre o mucniepcHbIX cuctemax. McTuHnble
Y KOJIJIOUJHBIE pacTBOpBI. MaccoBas 1071 1 0 0
BEILIECTBA B PACTBOPE



10

11

Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COeNMHEHUN. ['eHeTnueckas
CBSI3b HEOPraHUUYECKUX BEILIECTB, Pa3JIUYHbBIX
KJIaCCOB

Knaccudukanus XuMHUECKUX peakluii B
HEOPraHWYECKON M OpraHUuYeCKON XUMHUU.
3aKOH COXpaHEHUs1 MaCcChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU MPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMble peaKIiH.
XHUMHYECKOE PAaBHOBECHE

[TpakTnueckas padota Ne 1. « Bimustaue
pa3ianuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DrekTponuTrdeckas auccoruars. [ToasTie o
BOJIOpOAHOM MoKka3zatene (PH) pactBopa.
Peakiuu nonHoro o6mena. I'uaponus
OpPraHUYECKUX U HEOPTAaHMYECKUX BEILECTB

12

OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE pcaKkuu.
[TonsiTue 00 AMEKTPOIIN3€E PacIyIaBOB U
pacTBOpPOB COJEH

13

14

KonTponbhas pabota no pazaeny
«TeopeTnueckue OCHOBBI XUMUUY

Meraiubl, ux noJsioxenue B [lepuognueckoi
CUCTEME XUMHUUYeCKuX 31eMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmme Gusuveckre cBONCTBA
METaJIJI0B
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16

17

CrutaBbl METAIIOB. DJIEKTPOXUMHUYECKHUM Psif
HaIPsHKEHUN METalIoB

XHUMHYEeCKHE CBOMCTBA BAXKHEHIITNX METAJJIOB
(HaTpuii, KaJIui, KaJbIIMA, MarHuH,
AFOMHUHHMI) ¥ UX COCTUHEHHHA

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIUHCHHI

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJe3a U UX
COCTMHECHUN

19

20

21

22

[TpakTuueckas padota Ne 2. "Pemnienne
AKCIIEPUMEHTAJIBHBIX 33124 110 TEME
«Metamib»"

Hewmeramnsl, ux nonoxxenue B [leprnoanueckon
cUCcTeMe XuMHU4Yeckux 3neMeHToB /. W.
MenpeneeBa 1 0COOEHHOCTU CTPOEHHUS aTOMOB
du3nyeckue CBOMCTBAa HEMETAJIIIOB.
Annotponusi HEMETauIoB (Ha IpUMeEpe
KHCIIOpOJia, cepbl, hocdopa u yriepoia)
XUMHYECKUE CBOMCTBA raJION€HOB, CEPhI U X
COCIUHEHUH

23

24

25

XuMHYECKUEe CBOMCTBA a30Ta, hochopa u ux
COETUHEHUN

XHUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COCOUHEHUN

[IpruMeHeHre BaKHEUIINX HEMETAIIOB U UX
COCIUHCHUI

26

O06001IeHE 1 cucTeMaTh3alus 3HaH!ui 110
Tteme «HemeTtamnwy. Berunciaenus mo



YPaBHEHHSAM XMMHYECKHUX PEAKIMN U
TEPMOXUMHUUYECKUE PACUETHI

[TpakTrueckas padorta Ne 3. «Pemienue
27 AKCIIEPUMEHTAJILHBIX 33724 110 TeME 1
"HemeTtamnbr"»

Kontposnbnas pabota no temam «MeTauib» u
28 «Hemetamnbiy/Beepoccuiickas mpoBepodHas 1
pabora

29 HGOpFaHI/I‘-IeCKI/Ie N OPraHn4CCKUC KUCJIOTHI.
HeOpFaHI/I‘-IeCKI/Ie " OPpraHn4CCKUC OCHOBAHUA

AmMdoTepHbIe HEOpraHUYeCKHe U
30 OopraHu4eckue coeMHeHus. ['eneTnueckas
CBSA3b HEOPTraHUYECKUX U OPTraHUUYECKUX

BCIICCTB

Poie XuMHH B 00eCIIEYEHHH SKOJIOTHUECKOM,
31 HEPTreTUYECKON 1 MUIIEBOI 0€30TacCHOCTH, 1
Pa3BUTUU MEIUIIUHBI

[Tpencrarnenus 00 0OMUX HAYUHBIX
32 MIPUHLINAIIAX POMBIIIIEHHOTO MOTYYEeHUS 1
Ba)KHEHIIINX BELIECTB

33 YesoBek B MUpE BEIIECTB U MaTEPHAJIOB
34 XUMHS ¥ 3T0POBBE YEIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

O.C.I'abpuensin, U.I'.Octpoymon, C.A.CnankoB, Xumus 10 kmacc, 11

kiacc.ba3oBsiil ypoBens, [Ipocsemenue 2024.

METOAUYECKHME MATEPHAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII
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