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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMUMHM Ha YpPOBHE cpeaHero oOmero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanmmny, TpeOOBaHU K pe3yiabTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEILHON MPOTPAMMBI CpPEIHETO0 00Iero oOpa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B dDenepasbHOM  TOCYAAPCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konneniuu npemnogaBanust yaeOHOTO
npeaMera «XuMus» B 00pa3oBaresbHbIX opranusanusax Poccuiickoit @enepanyu,
peanu3youMX OCHOBHbBIE 00pa30BaTeNbHbIE IPOrPAMMBI, U OCHOBHBIX MOJIOKEHHM
«Crtpareruu pa3sutusi Bocniutanus B Poccuiickoit deaepanuu Ha nepuoj 10 2025
rona» (Pacnopsbkenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0MIOB K pa3palOTKe MPOrpaMMbl MO XUMHHU, K OMPEICICHUIO
oOmielt crpaTeruu 00y4eHus, BOCIIUTAHUS M Pa3BUTHSI O0YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» aist 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTaBUIIU
koHUentyaibHble nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COZIepKaHUsl, pPE3yJbTaTOB OOYy4YeHUs] M TPeOOBaHUU K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0Opa3oBaTeIbHON OpraHu3allid, SBJISETCS HEOThEMJIEMON YacThl0 HX
oOpa3oBaHHOCTH. OHO CHYXUT 3aBEpIIAONIMM 3TalOM peajd3alld  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEW, MNPUCYIIHX
IEJIOCTHOM CHUCTeME XHMHYECKOro o0pa3oBaHWsA. OTHU IIEHHOCTHU KacaroTcs
MO3HAHWA 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyJIbTYPhI
YEJIOBEKa, a TAKKE SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 37]0POBBIO
U NpUPOJHON cpene. Peannsyercs xumuueckoe oOpa3zoBaHUE OOYyYarolIMXCS Ha
YPOBHE CpeIHero 00111er0 00pa30BaHus CPEACTBAMH YUeOHOTO MpeaMeTa « XUMUsD,
COJIEp>)KaHUE M IMOCTPOCHHE KOTOPOTO OIPEAENIEHBl B IPOrpaMMeE MO XUMHHU C
y4€TOM CrHeuu(PUKA HAyKW XUMHUHU, €€ 3HAaYeHUs B TMO3HAHUM NPUPOJABI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOLIMX LI€JI€H U MPUHIUIIOB,
XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro OOIIero
obpasoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK HTPaeT 0COOYI0 poJib B
COBPEMEHHOW IMBUIIU3AIIMM, B CO3JAaHUM HOBOM 0a3bl MaTEpHAIbHOW KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIIUICHHUS], B
CO3JaHHE LIETOCTHOIO MPEACTABICHUS 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABl M YeJOBEeKa, KOTopoe (GopMupyercs B XMMHUM HAa OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO0 MHpA, OCO3HAHMS B3aUMOCBSI3ZU MEXKIY
CTPOCHHMEM BEIIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUSL.



TecHO B3aMMOJEUCTBYSl C APYTMMU €CTECTBEHHBIMU HAyKaMU, XMMHS CTaja
HEOTHEMJIEMOH YaCThIO MUPOBOM KYJIBTYPhI, HEOOXOAMMBIM YCIOBHUEM YCIIEIITHOTO
TpyJa M >KM3HM Kaxaoro ujeHa obOuniectBa. COBpEeMEHHas XMMHs Kak Hayka
CO3UJAaTENIbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMM HampaBjieHa HAa pEUICHUE
rJI00ABHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHSL YEJIOBEYECTBA — CHIPbEBOM,
AHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON 0€30IMaCHOCTH U OXPAHbI 3I0POBbS.

B cootBercTBUM ¢ OOmKMMH LEMSMA W TMPUHIMIIAMH CPEAHETO OOIIEro
oOpa3oBanus conaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOMICKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcd, HEOOXOAUMYI0 UM Il  BbIpAOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIHEIIHOIO BKJIIOYEHUA B IKU3Hb COLMYMA, IPOJOILKCHHS
00pa30BaHUs B Pa3IMUHBIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMHEH.

CocTaBnsitoliuMU  TIpeIMETa  «XUMHUSD»  SIBISAIOTCS  0a30BbI€  KypChl —
«Oprannveckas xumuss» U «OOmass W HEOpPraHuyeckas XUMHUSD, OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHMYECKON XMMHUU (C BKIIOUCHHEM 3HAHUUN W3 OOIIeH XUMUH) U
opraHnyeckor xumuu. @OpMHUPOBAHME NTAHHOW CUCTEMBI 3HAHUM NPU U3YYCHUU
npeaMera 00eCreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUN XUMHUH.

Ctpykrypa coaep:xkanusi KypcoB — «Opranuueckas Xumusi» u «OOmas u
HEOpraHuyecKass XuMus» c(HOpMHUpOBaHAa B TMPOTrpaMMe MO XMMHUHU Ha OCHOBE
CUCTEMHOI'O TOJXOAa K M3yYeHUI0 Y4YyeOHOro wmartepuaia U 0OyClIOBJIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM  Ha  ONpPEACIIEHHBIX
TEOPETUYECKNX YpPOBHsAX. Tak, B Kypce OpraHMYeCKOM XUMHU BEIIECTBA
paccMaTpHUBAIOTCd Ha YPOBHE KJIACCHYECKOW TEOPHHM CTPOEHHUS OpPraHMYEeCKUX
COCIMHEHUW, a TaKkKe Ha YPOBHE CTEPEOXMMHYECKHMX U JJIEKTPOHHBIX
MPE/ICTaBIICHUI O CTpOEHUH BenlecTB. CBeZieHUs 00 U3yyaeMbIX B Kypce BEIIeCTBaX
JAIOTCS B Pa3BUTHUU — OT YTJIEBOJOPOJOB /IO CIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHMdeckod  XMMHUU  TIOJIYYalOT  Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOINEro 0Opa3oBaHUs MEPBOHAYAIIbHbBIC
NPEICTABICHUS] O XUMUYECKOM CBS3H, KIACCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMUYECKOW PEaKIUU.

[Tonx HOBBIM yrjoM 3peHHs B TpeaMere «XuMus» 0a30BOTO YypPOBHS
paccMaTpuBaeTCs M3Y4YEHHBI Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUYECKH Marepuan M (PAKTOJIOTMYECKHE CBEACHHMS O BELIECTBAX H
XUMHUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuyeckas
XUMUSD» OOyYaronMMCsl TPEAOCTaBIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJOTHYECKUX MO3MIIMM,



riIyo)ke TOHSATh HMCTOPUYECKOE W3MEHeHHWe (YHKIUA JTOro 3aKoHa — OT
o0o0mmaroel 10 0OBSICHSIONMEH U TPOTHO3UPYIOIEH.

Envnas cucrema 3HaHMM O BaXXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUHU, a TAKKE O XUMHUYECKUX PEaKUHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHus 1onoJiHAeTcs B Kypcax 10 u 11 kiaccoB asieMeHTaMu
COZIep KaHMs, UMEIONUMHU KYJIbTYPOJIOTHYCCKANA W TPHUKIATHOW XapakTep. IOTh
3HAHMS CIOCOOCTBYIOT TMOHMMAHHMIO B3aMMOCBSI3U XMUMHUHU C JIPYTUMH HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEIBHOM U MPAKTUUECKOMN JAESITEIIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUU
U TIPAKTUYECKUX MPUIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX TIpOOJIeMax, CBS3aHHBIX C XHUMHCH,
KPUTUYIECKU OCMBICTMBATh HH(POPMAITHAIO ¥ IPUMEHSATH €€ 11 TIOTIOTHEHUS 3HAHHH,
pelIeHUs] HHTEIJIEKTYaIbHBIX M SKCIIEPUMEHTAJIbHBIX NCCIIEA0BATENbCKHUX 3a/1a4. B
[EJIOM COJlep’KaHrue y4eOHOTo MpeaMeTa «XHUMHUs» JaHHOTO YPOBHS HU3y4YEHUs
OpPHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHYECKON OCHOBBI
JUIsT TIOHUMaHus (QUIOCOPCKUX WIeH, TaKWX KakK: MaTepHalbHOE EIHMHCTBO
HEOPTaHUYECKOTO U OPTAaHWYECKOTO0 MUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHHUEM, I03HABAEMOCTb IIPUPOJIHBIX SBJICHUN IyTEM SKCIIEPUMEHTA
U peIICHUsS TPOTUBOPEUYHM MEXKIYy HOBBIMU (haKTaMH U TEOPETUYECKUMU
MIPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJIOTHISCKUX MpobieM, a
Takke Mpo0sIeM cOepeKeHUST YPHEPTETHICCKUX PECYPCOB, CHIPhS, CO3TaHMSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmiane pemenuss 3aad  BOCHUTAHHUSA, Pa3BUTHS M COLMAIU3ALUU
OOy4JaromMXcsd MTPUHATHIE MPOrPaMMOM IO XUMHUHU MOAXOABl K OMpPEIeICHUIO
COIepKaHUS W TIOCTPOEHHUS TIpeIMeTa TpeaycMaTpuBaroT (OPMHPOBAHUE
YHUBEPCAIBHBIX YICOHBIX TCHCTBHUM, UMEIOIIMX 0a30BOC 3HAUCHUE JIJIST PA3TMIHBIX
BUJIOB JICATEIILHOCTH: pelIeHUus mpooiieM, TOHWCKa, aHalu3a U 00paboTKu
uHhOpMaIMU, HEOOXOAMMBIX [JIi MPUOOPETEHUs OIbITa MPAKTUYECKOH W
WCCJICIOBATEILCKON JIEATCTLHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B ITO3HAHHUH
XUMUH.

B mpaktuke mnpemogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHus, TaK U HAa YPOBHE CpeIHEr0 00IIero o0pa3oBaHusl, MPU OIMPE IeTCHUU
COJIepKaTeNIbHON XapaKTePUCTUKU IIeJiel H3ydeHUs MpeaMeTa HarpaBlieHuEM
MIEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIAaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, TMPAKTHICCKOM
JESATETLHOCTH YeJIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUs TAaKOW MOAXOJ K ONPEACICHUIO LEJIe U3YYEHUS
MpEeIMETa SABJISIETCS BIIOJIHE OMPABIaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMU LETISMU HM3yYEHHUS TMpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (opmMupoBaHHME CHUCTEMBl XUMUYECKUX 3HAHUM KaKk  BaKHEHIIen
COCTaBJISIIOLICH €CTeCTBEHHO-HAYUYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIFOUEBBIC TOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUH XUMUHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HaKOMJICHUE C UICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUUYECKHUX PEAKIINH, HEOOXOUMBIX JIJIs1 TPUOOPETCHUS YMEHUI
OpUEHTHUPOBATLCS B MHUpPE BEIIECTB M XUMHUYECKUX SIBICHUM, UMEIOIIUX
MECTO B IIPUPOJIE, B MPAKTUYECKON U TTOBCETHEBHOM JKU3HH;

e DPa3BUTHE YMEHUI U CITIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XHWMHYECKOTO OSKCIEPUMEHTa, COOJIOJACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIECTBAMU.

Hapsiny ¢ atum, conepxkaTelibHasi XapaKTepUCTUKa 1IeJied W 3a/1a4 U3y4eHHUsI
IpeaMeTa B IporpamMme Mo XMMHUHU YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUHU C
HOBBIMHU TPHOPUTETaMU B CHCTEME CpeaHero obmero odpazoBanusi. CerogHsi B
MIPETIOIABAHUH XUMUU B OOJIBIICH CTEIICHN OTIAETCS MPEANOYTCHUE MPAKTHICCKON
KOMITIOHEHTE COJIep)KaHUsl OOydYeHMsl, OPHUEHTHPOBAHHONW HA TOJTOTOBKY
BBIITYCKHUKA 00I11€00pa30BaTEIbHOW OpraHU3alluM, BIAJCIONIETO0 HE Habopom
3HaHUM, a (PYHKIIMOHAIBLHON TPAaMOTHOCTHIO, TO €CTh CIOCOOAMH M YMEHHUSIMHU
aKTUBHOTO MMOJTYYEHUS 3HAHUH ¥ IPUMCHCHUS UX B PEATbHOM KU3HU JUISI PEIICHUS
MPaKTHYECKUX 3a/a4.

B cBs13u ¢ 3TUM Npu uU3yueHun npeamMera « XUMUs JOMUHUPYIOIIEE 3HAUCHHE
MPUOOPETAIOT TaKKe eI U 3a/1a4H, KaK:

amanTaus 0O0yJaromuxcs K yCIOBUSAM JUHAMHYHO Pa3BUBAIOLIETOCS MHPA,
dbopMupoBaHWE  HMHTEIUIEKTYaldbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUECTBY, CAMOCTOSTEIHPHOMY MPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX )KU3HEHHBIX CUTYaIlUsIX, CBSI3aHHBIX C BEHIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOydYalOIUXCA  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTCHIINH), WMEIOINX YHUBEPCATbHOE 3HAYCHHWE I Pa3IUYHBIX BHIOB
JeATEILHOCTH: PEIIeHUs] Tpo0sIeM, MOUCKa, aHalu3a U 00paboTku uHbOpMaIIIH,
HEOOXOUMBIX JJISI IPUOOPETECHHUS OTIBITA JACATEIHPHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B TO3HAHWW XHWMHUU, & TAKXKE JJII OLEHKH C TO3UIUN DKOJIOTHYECKOU
0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHUX MTPOIIECCOB HA OPTaHU3M
YeJioBeKa U MPUPOIHYIO CPEay;



pa3BUTHE TIO3HABATEIIBHBIX HWHTEPECOB, WHTCILICKTYaJTbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YyUaIOIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO TPHUOOPETaTh HOBBIC
3HAHUS 110 XUMHUU B COOTBETCTBHUH C KMU3HEHHBIMHU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH /ISl MOMCKA W aHajIu3a yu4eOHOU U
HAYYHO-TIOMYJISIPHON HH(pOpMAIK XMMHYECKOTO COJEPKaHUS;

dbopMupoBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO M IOTHYECKOTO
MBIIIJICHUS, HA0JIF01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHWHM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Y OOydYarommxcsi YOSKAEHHOCTH B TYMaHHCTUYECKOU
HANpaBJICHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHUU TJIOOATBHBIX MPOOIEM
paIMOHATBHOTO PUPOIOTIOIB30BaHNUs, TIOTIOIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEKHOTO
OTHOIIICHUSI K TPUPOJE U CBOEMY 3J0POBBIO, & TAaKKE MPHOOPETEHHUS OIbITa
UCTIOJIB30BaHUSl TOJYYCHHBIX 3HAaHUHM ISl TPUHSATHS TPAMOTHBIX PEIICHUH B
CHUTYAIIUsX, CBI3aHHBIX C XUMHYCCKIUMH SBJICHUSMHU.

B yde6noMm mmaHe cpemHero oOmmiero oOpa3oBaHUs MTPEAMET «XUMUS»
©a30BOT0 YpOBHSI BXOJHUT B COCTaB MpeaMeTHON oOiactu «EcTecTBEeHHO-HAyIHBIC
IPEIMETHI».

OO11e€e Ynca0 YacoB, OTBEAEHHBIX ISl U3yUYEHHs] XUMHUH, HA 0a30BOM YPOBHE
cpemHero obmero oopazoBanusi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1 gac
B Hegenio), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJEPXAHUME OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBbI OPraHUYeCKOH XUMHH

[Ipeamer opraHn4YecKoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYyYEHUM HOBBIX BEIIECTB M MAaTE€pUaioB. TeOpHs CTPOEHHUS OpPraHUYECKUX
coequHeHnii A. M. bytiepoBa, €€ ocHOBHbIE NOJI0XKEHUSI. CTPYKTYpHBIE (POPMYIIbI
opraHvudeckux BemecTs. I'omonorus, wusomepus. XuMHYeCcKas CBA3b B
OpPraHUYECKUX COEAMHEHUSAX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kiaccuuKay opraHMuecKux BemiecTB. HomeHkiatypa
OpPraHWYECKUX COCIMHEHUHM (cucTeMaTHYecKas) W TpUBHAJbHbIE Ha3BaHUS
BOKHEHIINX MTPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJbl WM3YyYEHMsI BELIECTB W HX IPEBpALICHUI:
O3HaKOMJIEHHE ¢ 0Opa3liaMyi OpPraHU4YEeCKUX BEIECTB U MaTepUaIaMHi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJEHHE W OIHUCAHUE
JEMOHCTPALlHUOHHBIX OINBITOB II0 IPEBPALICHUI0 OPraHUYECKHUX BEUIECTB IIPU
HarpeBaHuM (IJIaBjlIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKMH psia. MeraH m 3TaH —
POCTEUIINE MPEACTABUTEIN AJIKAHOB: (PU3NYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuu 3aMellleHuss M TOPEHHs), HAXO0XKJIECHHWE B MPHUPOJE, MOJIy4YEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUIIEH U MPONWIEH —
NpPOCTEUIINE MNPEACTABUTEIN AJKEHOB: (PU3WYECKHE W XHWMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, THApPATALUU, OKUCIEHUA U
NOJIUMEPU3ALINH ), TOTYYEHHE U TPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u meTunOyranueH-1,3: cTpoeHue, BaKHEUINHE
XUMUYECKUE CBOWCTBA (peakuus nonumepusanuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHUSI, TOMOJIOTHYECKUM psifl. AlleTUsIeH
— MpOCTEHIINHA TpeACTaBUTEIb AJIKHHOB: COCTaB, CTpPOEHHE, (PU3NYECKHE WU
XUMUYECKUE CBOMCTBA (peakuuu THIPUPOBAHMS, TAIOT€HUPOBAHUA, THIpaTaIUH,
rOpeHus), MOJy4YeHrne U TPUMEHEHHE.

Apensbl. bensoin: cocraB, crpoeHue, (HU3NUECKUE M XMMUYECKHE CBOMCTBA
(peakiuu raJJoreHUpOBaHWs M HUTPOBAaHMS), MOJyYEHHE U NpUMEHEHUE. Tonyon:
cocmas, cmpoeHue, Qusuyeckue U  XUMUdeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NoyYeHue u npumeHenue. TOKCUYHOCTh apEHOB.



['eneTnueckas CBA3b MEXAY YIJIEBOAOPOJAMHM, MPUHAICKAIUMU K Pa3IUIHBIM
KJIACCaM.

[IpuponHble HWCTOYHHMKM YIVIEBOAOPOAOB. lIpupomHbli ra3 u moIyTHBIE
HedTsaHbie ra3el. HedTh u €€ mpoucxoxnaenue. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaauTH4ecKuil), muponus. IIpoaykTs
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HUX IPEBPALLICHHI:
O3HAKOMJIEHHE C 00pa3laMu IIacTMAacc, KaydyyKoB U pe3uHbl, kKosuiekiuu « Heg by
U «YTO0JIb», MOJETUPOBAHUE MOJIEKYJ YIJIEBOJAOPOAOB U TaJOr€HOIPOU3BO/IHBIX,
IIPOBE/ICHUE NPAKTUYECKOW PAOOTHI: MOJyYEHHUE ITUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB I MPOAYKTOB PEAKIIUH).

Kucaopoaconepxanue oprannyecKkue coeAnHeHHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHON M 3TAHON: CTPOCHHUE,
bu3nueckue U XMMHYECKHE CBOWCTBA (pEaKIUu C AaKTUBHBIMH METaJIaMH,
raJIOrT€HOBOJOPOJAMH, TOPEHHME), NPHUMEHEHHE. BoOIOpOoaHBIE CBA3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaroMHbple  CHOUPTBL. OTWIEHIJUKOIAb W  TJMLUEPUH: CTPOECHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTOAaTOMHbIE CIUpPThI). JleiicTBue Ha
OopraHu3M 4enoBeka. [[puMeHeHue rimiepuna U 3THICHTJITUKOJIS.

deHos: CTPOCHHE MOJEKYIbl, (PU3MUYECKUE UM XUMHUYECKHE CBOMWCTRBA.
TokcuuHocTh (penona. [Ipumenenue enona.

Anpnerupl U Kemowuwvl. DopMmanpiaeruj,, aueTAlbJIETU]: CTPOCHHE,
¢u3znyecKkue U XUMHUYECKHE CBOMCTBA (peaklUMM OKHMCIEHHUS U BOCCTaHOBJICHUS,
KAueCTBEHHBIE PEAKIIMH), IOJTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbiHas U YKCyCHas
KHCJIOTBL: CTPOEHUE, (PU3HUECKHE U XMMUYECKUE CBOICTBA (CBOKCTBA, 00IIME IS
KJ1acca KUCJIOT, peakius 3TepuduKanun), noaydeHue u npumeHenue. CteapuHoBast
U OJICMHOBAsl KUCIOTHI KaK MPEJICTaBUTENN BBICHIMX KapOOHOBBIX KHCIIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JCHCTBUE.

CrnoxxHble >(QUpbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3
cinoxHbIX A¢upoB. Kupsl. ['uaponus sxupos. [Ipumenenue xupoB. buonornyeckas
POJIb XKUPOB.

VYrneBoabl:  cocTaB, Kilaccuukamus — yriaeBoaoB  (MOHO-, JU- U
noyiucaxapuibl). I'moko3a — npocreimii MoHOcaxapu: 0COOCHHOCTH CTPOCHHS




MOJIEKYJTbI, (PU3NYECKHE U XUMHUECKUE CBONCTBA (B3aUMOJICHCTBUE C TUIPOKCUIOM
meu(ll), okrcienre aMMruagyHBIM PacTBOPOM okcuza cepedpa(l), BocctaHoBiieHue,
Opo’KeHHE TITFOKO3bI), HAX0XKICHHUE B IPUPO/IE, MPUMEHEHHE, OMOIOTHYECKas POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonosa Kak npupoassie nonumepsl. CTpoeHne Kpaxmaia u
Hewnoyo3bl. Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THIpoJius,
KAuECTBEHHAsI PEAKLIMS C HOJOM).

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HUX IPEBPALLICHHI:
poBe/ieHHe, HAOJIIOICHUE W OINUCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUE€CTBEHHbIE PEAKUUU OJHOATOMHBIX CHHUPTOB (OKHUCJIEHHE 3TaHOJa
okcusiom wmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
rugpokcuom meau(ll)), anbaeruoB (oOkucIeHUEe aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcuaom wmemau(ll), BzammomeicTBHE Kpaxmayia C HOJIOM),
MPOBEJICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Beluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA WM NPOJIYKTAa PEAaKLHMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX BEUIECTB MM MPOYKTOB PEAKIIUN).

A3oTcoaeprKanme OpraHuuecKue COeIMHEHUS.

AMMHOKHCIIOTHI KaK aM()OTEpHBIC OpraHUIECKHE CoeTUHCHNS. DU3HUECKUE U
XUMHUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha HpuMepe IMIMHA). buojoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benku Kak NpUpOAHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAsl CTPYKTypa OeNKOB. XHUMHUYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, IEHATYpallKsl, KAYeCTBEHHbIE PEAKIIMU Ha OEJIKH.

DKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHMsI BEIIECTB M WX MPEBPAIICHUI:
HAOJII0ICHUE W OMKMCAHKME JEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OCJIKOB MPHU
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJISIpHbIE COeTMHEHUS

OCHOBHBIC TMOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMNH, CPEAHSS MOJIEKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUA —
MOJIMMEPU3ALNS U TTOJIMKOHACHCALIUS.

DKCIEPUMEHTAIbHBIE METOJbl H3Y4YEHMsI BEIIECTB M HUX MPEBPAILCHUI:
O3HAaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexxnpeaMeTHBIX CBS3EW NPU U3YYEHUH OPraHUYECKOM XUMUHU B
10 kmacce OCYILIECTBISIETCS Yepe3 HCHOJb30BaHME KaK OOIMIMX €CTECTBEHHO-



HAYYHBIX TOHATHMA, TaK W TOHSTHH, SBISIONIMXCS CHCTEMHBIMH JIJISi OTIEITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DAaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJN3, CHHTE3, KiIaccu(UKalus, MEePHUOANIHOCTD, HAOIOICHUE,
U3MEpEHHE, YIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusnka: wMatepus, OJHEPrus, Macca, aTroM, DJEKTPOH, MOJCKYJIa,
DPHEPTreTUYECKUA YPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHOe COCTOSHUE
BEIeCTBa, (DU3MUECKUE BETMUMHBI U €IMHULIBI HX U3MEPEHUS.

buonorus: kierka, opranusMm, Owocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJIOTUYECKH aKTHUBHBIC BellecTBa (O€IKH, YTrIEBOJbI, >KUPHI,
(epMEHTHI).

['eorpadus: MuHEpaIbl, TOPHBIE TTOPOIBI, TIOJE3HBIE MCKOIMAEMbIE, TOILIHBO,
PECYPCHL.

TexHoyOTHsA: THIIEBBIE MPOAYKTH, OCHOBBI PAIMOHATIBHOTO IUTAHUS,
MOIOIITUE CPEICTBA, JICKAPCTBEHHBIC 1 KOCMETUYECKHE TIPEeTapaThl, MaTepruaibl U3
HCKYCCTBEHHBIX 1 CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUA

Teopernueckue 0CHOBbI XUMHHU

Xumudeckuii aneMeHT. Atom. fapo aroma, HW30TOIBL. DJIEKTPOHHAsS
000J109Ka. DHEPreTHYCCKUE YPOBHHU, MOJYPOBHH. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiejieHUs] JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYpaLUsi aTOMOB.

[lepnonnuecknii 3axoH u [leproanyueckas cucTeMa XUMHYECKUX DJIEMEHTOB /.
N. MenneneeBa. CBs3b mnepuoguveckoro 3akoHa u Ilepuogmyeckoid cCHUCTEMBI
xuMudeckux aneMeHToB [[. M. MenaeneeBa ¢ COBpEMEHHON TEOPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUS CBOWCTB XHMHYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX M CJOKHBIX BEIIECTB MO TpyHnamM U MEpHOJIaM.
3Ha4YeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHUUYECKass CBSI3b. BHIbBl XUMHUYECKOW CBS3HM
(KOBaJICHTHAs] HEMOJSPHAs U TOJISIpHAs, MOHHAS, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XHMHUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3b. BaneHTHOCTb. DIIEKTPOOTPULIATEIBHOCT.
Crenenp okuciieHus. IOHBI: KAaTUOHBI U1 AHUOHBI.

BemectBa MOJEKYJISIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALNINYECKON PEIIETKHU.



[Ionstne o aucnepcHbIX cucreMax. VICTMHHBIE W KOJUIOMAHBIE PAacCTBOPHI.
MaccoBas 101 BeIeCTBa B paCTBOPE.

Knaccudukarus HEOpPraHUYECKUX COCMHEHUM. Homenxknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETHYECKas CBs3b HEOPraHMYECKUX BEILECTB,
MPUHAJIEKAIIMX K PA3TUYHBIM KJIACCaM.

Xumuyeckass — peakius.  Knaccudukanuss XMMHYECKHMX — peakluil B
HEOPraHWYECKOM M OPraHWYeCKON XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAaHEHMS U MPEBPALIEHUS SJHEPTUU TP XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inuHbIX (akTopoB. OOpaTumMbie
peakuuu. XUMHUYECKOE paBHOBecue. @PakTOpbl, BIHSIOIIME HA COCTOSIHUE
xuMu4deckoro paBHosecus. [Ipunnun Jle [larense.

DnekTpoiuTrueckas qucconuanus. CuiabHble U cnadbie 25ekTpoiuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCasi, HEUTpalbHAasl, HIEI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIINU.

DKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHMsI BEIIECTB M HUX MPEBPAILCHUI:
neMoHcTpauus Tabmun «llepuonnueckas cuctema XuMuUdeckux anemeHntoB [l. U.
MenneneeBay, M3ydeHHE MOJENECH KPHUCTAUIMYECKUX PEHIETOK, HAOIIOJCHHE U
OMKMCAHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3jioKEeHUE MEPOKCUIA
BOJIOPOJa B PUCYTCTBUM KaTaJIM3aTOPa, ONPENEIIEHUE CPEAbI PACTBOPOB BEILECTB
C IOMOILBIO YHUBEPCATLHOTO NHAMKATOPA, PEAKIMA HOHHOTO 0OMEHa), IPOBEACHHE
IPaKTHUECKO paboThl «BrnusHue paznuyHbix (akTOPOB HA CKOPOCTh XUMUYECKOU
peakuum».

Pacuérnrlie 3agaun.

Pacuétsl 1O ypaBHEHMSIM XUMHUYECKMX pEakuuid, B TOM 4YHCIIE
TEPMOXUMUYECKUE PACUETHI, pACUETHI C UCMOJIB30BAHUEM TOHATHS «MACCOBast IO
BEILIECTBAY.

Heoprannuyeckass xXumus

Hemeramnel. Ilomoxenue HemeramioB B Ilepuomnyeckodt  cucreme
xumuueckux sneMentoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOCHUSI aTOMOB.
du3nyecKkue CBONCTBA HEMETAUIOB. AJUIOTPONMS HEMETa/IOB (Ha MpUMEpe
KHUCJIOPOJIa, cephbl, pocdopa u yriepoa).

XUMHUYECKHE CBOMCTBAa Ba)KHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEphI, a30Ta,
dbocdhopa, yrmepoga WM KpeMHHs) M HUX  COCIMHEHUH  (OKCHJIOB,
KHUCIJIOPOCOJIEPKAIINX KUCTOT, BOAOPOIHBIX COEAMHEHUH).

[IpuMeHeHne BaXKHENIINX HEMETAJIIOB U UX COCIMHEHU M.

Mertamnsl. Ilonoxenune meraiuioB B llepuoguueckonl cucteMe XMMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS AIEKTPOHHBIX 0007I0YEK
aToMoB MeTtayuioB. O6mme dusudyeckue cBoiictBa MeTaioB. CIlaBbl METALJIOB.
DJIEKTPOXUMHUYECKUN PST HAITPSIKEHUN METAJIOB.



XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATpWi, Kadul, KaJbIUH,
MarHui, aJlOMUHUM, [TUHK, XPOM, JK€JI€30, M€Jlb) U UX COCAMHCHHUIA.

OOmue crocoObl Mody4YeHUs: MeTayuioB. [IpruMeHeHrne MeTanaoB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl W3Y4YEHHsS BEIIECTB M HX IPEBPAILCHUMN !
W3yYCHUE KOJUIEKIMH «MeTaibl W CIUIaBb», 00pasloB HEMETAJUIOB, PEIICHHE
OKCIIEPUMEHTAIBHBIX 3a/1ad, HAONIOACHUE W OMHCAaHUE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIIPOKCUIA ATIIOMUHHUS C PACTBOPAMHU
KHUCJIOT U 1EJI0YeH, KaYeCTBEHHBIE PEAKIIMK Ha KATUOHBI METAJLIOB).

Pacuérnrlie 3agaun.

Pacuétsl mMacchl BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIICCTB,
pacy€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIU OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMus 4 KU3Hb

Ponp xuMuu B 0OECleUEHUM SKOJOTUYECKOW, SHEPreTUYECKOM M MUIIEBOU
0€30MacHOCTU, Pa3BUTUU MEAUIMHBI. [IoHSATHE O HAay4YHBIX METO/AaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenuss 00 OOMMX HAYYHBIX MOPHUHIMIAX [TPOMBIIUIEHHOTO
MOJTyYE€HUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXHEUIIHNE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, KpacKh, CTEKJIO, KepamuKa,
MaTepualbl sl JEKTPOHUKH, HAHOMATEpHAJbl, OPrAaHUYECKUE U MHUHEPAJbHBIC
yno0OpeHus.

XuMHSI U 3I0POBbE YEIIOBEKA: MPABUJIA MCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOT0 UCI0JIb30BaHUS TpenapaToB ObITOBON XMMHUU B
MOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIE€ CBS3H.

Peanmuzanuss  MeXNpeaMETHBIX  CBA3€H MOpU  HU3YYEHUU oO0ued u
HEOpPraHU4eCKOrM XuMuU B 11 Kiacce oCylIecTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIIIMX ECTECTBEHHO-HAYYHBIX TOHSTUH, TaK W TOHSTHH, SBISIOMIMUXCS
CUCTEMHBIMH JIJI1 OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccuukauus, NEPUOJIUYHOCTh, HAOIIOICHHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, U3MEPEHHUE, SIBIICHUE.

@du3uka: MaTepusi, SJHEPTUsi, Macca, aToM, AJIEKTPOH, POTOH, HEUTPOH, UOH,
M30TOI, PaJIUOAKTUBHOCTh, MOJIEKYJIA, JHEPIrETUUECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3UYECKUE BEIIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorusa: kimerka, opraHusM, DJKocucTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MTOPOJIBI, MOJIE3HBIE WCKOMAeMbIe, TOTUIUBO,
pecypcBhl.

TexHOoJIOrus: XUMUYECKAs] MPOMBIIUICHHOCTh, METAJUIYPIHUsl, MIPOU3BOJICTBO
CTPOUTENIbHBIX MAaTE€pPUANIOB, CEJIbCKOXO3SIICTBEHHOE MPOU3BOJACTBO, MHIIEBas
MPOMBITIIUICHHOCTh,  (hapMalieBTHUeCKasi  MPOMBIIIUICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX MPEnaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUaJOB,
AIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIET'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
OOy4YaloIMMHUCS TporpaMM cpefaHero obmiero o0pa3oBaHusl (JIMYHOCTHBIM,
METalpeMETHBIM U MpeaMeTHbIM). HayuHo-meToguyeckoil OCHOBOM st
pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CpPEIHEro OOIIero
00pa30BaHUs ABIISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOECHUS IMpeaMeTa «XUMUS» Ha YPOBHE CPEIHETrO
o0111ero 00pa30BaHus BBIJICICHBI CICAYIOIIUE COCTABIISIONINE:

OCO3HaHHE OOYYAIOUIUMUCS POCCUICKONW TpakJAaHCKOW HUJIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CaMOOITPEIEIICHUIO;

HaJIM4KUe MOTUBALIMU K 00yUYEHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUIECKUX TPATUINil 0a30BOI HAYKH XUMHUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIMXCs PYKOBOJICTBOBAaThCA B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU IEJIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJIM4YKe MPABOCO3HAHUS IKOJIOTHUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeIMeTa «XUMHUS» JOCTUTAlOTCA B
€IMHCTBE Y4YeOHOM M BOCHHUTATENBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU
U HJIeaJaMUd POCCUHCKOIO TPaXAAHCKOTO OOIIECTBA, MPUHATHIMU B OOILECTBE
HOPMAaMM W  [paBWIaMH  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMOINO3HAaHMUs, CaMOpPa3BUTHUSA M HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00ydJaromuxcs.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUSI IMpeaMeTra «XUMHUSD» OTpa)xaroT
c()OPMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M MPAKTHUYECKOW JEATEIbHOCTH
oOy4aromuxcs Mo peajnu3alyuy MPUHATHIX B OOLIECTBE HEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaaaHCKOro BOCTIMTAHUSI:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABONOPSIKY;

NPEICTaBICHUS O COUMAIbHBIX HOPMax M MpPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JACSITEIIBHOCTH MPU CO3TaHUH YIEOHBIX
MIPOEKTOB, PEIICHUN YUYECOHBIX W TO3HABATEILHBIX 3a/1a4, BHITOJIHEHUHA XUMHYECKIX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh M TNPUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTHKY U
apryMEHTBI JPYTUX MPH aHAIN3e Pa3IMYHbIX BUOB yUeOHOU JAEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

IEHHOCTHOTO OTHOILIEHHSI K HCTOPUYECKOMY W HAy4YHOMY HACIIEIHUIO
OTEYECTBEHHOW XUMUHU;

YBKEHHS K TMPOLIECCY TBOpPUECTBA B 00JACTH TEOPUM MU MPAKTHYECKOIO
MPUMEHEHHUSI XUMHUM, OCO3HAHUSI TOTO, YTO JOCTHUXKECHHUS HAYKH €CTh PE3YJbTaT
JUIUTEIbHBIX ~ HAOJIOJCHUM, KPOMOTIUBBIX  HAKCICPUMEHTAIbHBIX  MOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpPECa U IT03HABATEILHBIX MOTUBOB B IIOJIYUYE€HHUH U MTOCIIECYIOIIEM aHATIN3€E
nH(pOpMaIMK O MEPEIOBLIX TOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XHUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBECHNUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CBS3aHHBIE C XUMUUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U 1IEHHOCTHU;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE M IMOCTYNKH CBOUX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUM ITHX
MOCTYIIKOB;

4) popMupoBaHNs KyJbTYPhI 310POBbS:

MOHMMAaHMS I1IEHHOCTeH 370pOoBOro MW 0Oe3omacHoro oOpasza JKW3HH,
HEOOXOMMOCTH OTBETCTBEHHOIO OTHOILLIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOyrofieHus TpaBwil Oe30macHOro oOpalieHus ¢ BEIIECTBAaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJIOBOU JI€ATEIBHOCTH;

MOHMMAHMUS 1IEHHOCTH TMPABUJI HWHIUBHUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30MacCHOI0 MOBEJACHUS B CUTYaALIUIX, YTPOKAIOIINX 3I0POBbIO U )KU3HHU JIFO/ICH;

OCO3HAHMSI TIOCJICICTBUN W HENPUATHUS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOTOJIsI, HAPKOTHUKOB, KYypPEHHS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEI0BATEIBCKOM
JEATeIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM U  JPYyTHX BHUIAX
JeSITEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/1ad
COIMAILHOM HAIIPaBJICHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);



UHTepeca K MPaKTHUECKOMY M3YUEHHUIO Mpodeccuii pa3iuyHoro poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHMS PEIMETHBIX 3HAHUI 10 XUMUHU;

YBaXEHUS K TPYNy, JIOIAM TPYy1a U PE3yJIbTaTaM TPYIOBOM JESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIbHON TpPaeKTOPUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3alud COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTEH 001ECTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHHS] K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3€MIIE;

NOHMMAaHUs THO0ATBHOTO XapakTepa HKOJIOTHYECKUX MPOOIeM, BIHMSHHS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLMAIIBHON CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMHUU JJIs
pELIEHUs] BOIPOCOB PAlMOHAIIBHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOIO HENPHUATUA JICUCTBHM, MNPUHOCAIIUX BpPEd  OKPYKAIOLIEH
OPUPOAHON Cpelie, YMEHHUs MPOTHO3UPOBATH HEOJIArONMPUSATHBIE 3KOJOTHYECKUE
NOCJIECTBUA NMPEANPUHUMAEMBIX JIEUCTBUI U MPEJOTBPALLATH UX;

HaJIM4YUsl pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIlbITa NEeATENBHOCTH IKOJIOTMYECKOM HaIlPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B MO3HABAaTEJIbHOM, KOMMYHUKATUBHOW M COLMAIbHOU
IPaKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO IPOTHBOCTOATH HWIECOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTUKU;

NOHUMAaHUSl CHEeUU(PUKA XUMUM KaK HayKd, OCO3HaHUSI €€ poJid B
bopMHpPOBaHUN PAlMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM 1EJTOCTHOTO
IpEeCTaBICHUs 00 OKpPY)KaIOIlleM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJOBEKa, B
NO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEW M PEIIEHHH NpoO0JeM COXpaHEHUs
IPUPOIHOTO PABHOBECHS,;

yOEeXKIEHHOCTH B OCOOOM 3HAUMMOCTH XUMHUU JUJII  COBPEMEHHOM
LUMBWIN3ALNN: B €€ TYMaHUCTUYECKON HAIPABIEHHOCTU U BaXKHOW POJIU B CO3/IaHUH
HOBOM 0a3bl MaTepuasbHOM KYJIBTYpbI, pEHICHUH TJI00aTbHBIX MpobdiieM
YCTOMYHUBOTO Pa3BUTHs YEJIOBEUYECTBA — CHIPHEBOM, JHEPIreTUUECKOU, NUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUU MEJULMHBI, OOECIIEYEHUU YCIOBUU
YCIIEITHOTO TPYZAa U 3KOJOTUYECKH KOM(DOPTHOM KU3HU KaXkI0T0 ujieHa oOLIeCcTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: ITOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHMsI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh
NOJIy4aeMble 3HAHMS JUJISl aHAJIM3a U OOBSICHEHUS SIBJICHUI OKpYKaroUIEro Mupa u



MIPOUCXOSIINX B HEM U3MEHEHUM, yMEHUS JIeaTh 00OCHOBAHHBIC 3aKITIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIUXCS IAHHBIX C [EITBI0 TTOYYEeHHUSI JJOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOyieM B peabHbIX )KU3HEHHBIX CUTYAIIUsX;

MHTEpECca K O3HAHUIO U UCCIIEI0BATEIbCKON AESTENbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HEOPEephIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYyYEHHIO HOBBIX 3HAHUI MO XHMHH B
COOTBETCTBHHU C KUZHEHHBIMU MOTPEOHOCTSIIMU;

UHTEpeca K 0COOCHHOCTSM TpyJa B pa3iuyHbIX chepax npodeccruoHanbHOU
NEeSATEIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpeamMeTHble pe3ysbTaThl OCBOCHUS yuyeOHOro mpeaMera «XuMus» Ha
YPOBHE CpPEAHETO O0IIeT0 00pa30BaHUs BKITFOYAIOT !

3HaYUMble A7 (OPMHUPOBAHUS ~ MHPOBO33PEHHSI  OOYYarOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIECHAYYHbIE MOHATUS, OTPa’KaOIINe
IIEJIOCTHOCTh HAYYHOH KapTUHBI MHUpAa MW CHeUu(UKy METOAOB TO3HAHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUS, SIBJICHHE,
IPOIIECC, CUCTEMa, HAYYHBIA (DAaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEopus, KCCIeI0BaHUE, HAOMIOICHNE, U3MEPEHNE, SKCTIEPUMEHT U JPYTHE);

yYHHUBEpCaJIbHbIC yueOHbIC NEHCTBUS (TIO3HABAaTEIbHBIC, KOMMyHHKATHBHBIC,

peryJISITUBHBIC), obecrieynBaroIIe dbopmupoBanue (byHKIIMOHAJILHOU
I'PaMOTHOCTH M COITUATBHOW KOMITETCHIIMHA 00YYaIONUXCS;
CIIOCOOHOCTH oOyyJarommxcst HCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAJIbHbIE YUEOHBIC
JICUCTBUS B MO3HABATEIBHOU M COIMATIBHOM MPaKTHUKE.

MertanpeaMeTHbIE pe3yiabTaThl OTPaX)KAarOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH UM  PETYJISTUBHBIMU
JICUCTBUSIMU.

Osjaaenue YHUBEPCAJIbHBIMH Y4eOHBbIMH NMo3HABATEeJIbHBIMH
JeCTBUSIMM

1) 6a30Bble JJOru4YecKme JqeicTBUSI:

CaMOCTOSITeNIbHO  (OpMYJIMpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeATh IIENIM JICITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThl ICATEILHOCTH C ITOCTABJICHHBIMU 1ETISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICIISITh XapaKTEpPHbIE MPU3HAKU TMOHATHUM U yCTaHABIMBATh MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS AJIs1 OOBSICHEHHS OTJENbHBIX (AaKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHMS M KPUTEPUM JUIA KJIAacCU(UKAIMU BEIIECTB U
XUMHUYECKUX PEaKIIMii;

yCTaHABJIMBATh TMPUUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIY H3y4aeMbIMU
SABJICHUSIMU,

CTPOUTH JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
aHAJIOTMM), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PaccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYIMPOBATH BHIBOJIbI U 3AKIIOUCHUS;

IPUMEHSTH B MpOIECCe MO3HAHUS, UCIIOJIb3yeMble B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, PEOOPA30BBIBATH MOICIBHBIC TIPECTABICHUS — XUMHUYCCKUIT
3HaK (CUMBOII) dJIEMEHTa, XUMHUECKas (hopMyIia, ypaBHEHUE XUMUYECKON PEaKIIH
— MPU PEIICHUU YYE€OHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a]a4, MPUMEHSTh
Ha3BaHHBIE MOJIEJIbHBIC MPEACTABICHUS JJIsl BBISABICHUS XapaKTEPHBIX MPHU3HAKOB
U3Yy4aeMbIX BELECTB U XUMUYECKUX PEAKIIHII.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHUE € CTBUS:

BJIAJI€Th OCHOBAMH METOJOB HAYYHOIO IMO3HAHMS BEIIECTB M XHMHUYECKHX
peakuuii;

dbopMyIMpOBaThH 1IENU U 33]1a4U UCCIIEIOBAHNUS, UCIIOIH30BATh MTOCTABICHHbBIC
U CaMOCTOSATEIbHO C(OPMYIHMPOBAHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI JJi ()OPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HAaBBIKAMH CaMOCTOSITEJILHOIO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHMUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOI0/IaTh 32 XOJ0M
polecca, CaMOCTOSITEIbHO IPOTrHO3UPOBATH €ro pe3yibTar, (OpMYIUPOBATH
000011IeHNS U BBIBOJbI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHNUS,
COCTaBJIITh 0OOCHOBAHHBIN OTUET O MpOJIeJTaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKONM MCCIEeNOBATEIbCKOM W IPOEKTHOMU
NEeATEIbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) pa6ora c ungopmanmei:

OpUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHUKAX WHPOpMaMKu (HAYIHO-
NOMyJIsipHasi JUTEpATypa XUMHYECKOTO COJEp’KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl HTEpHETa), aHanu3upoBaTh MHGOPMAILMIO Pa3IUYHbIX BUIOB U (HOpM
MpEeACTaBICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH 17}
HEIIPOTUBOPEYHBOCTD;



bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSITH Pa3IMYHbIE METOABI NIPH MOUCKE U
orObope wuHPOpMANKMK, HEOOXOMMMON JUIsl BBINIOJHEHUS Y4YeOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCMOJIb30BaHUS HUH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHbBIX IOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHMaIbHYIO  (opMy  mpeacTaBiIeHUS
uHbopMaiuu (cxembl, rpaduKu, AUArpaMMBbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA IIPU pabOTE C XUMUYECKOU
uHpopManMelt: NPUMEHATh MEXKIpPEIMETHbIC ((PU3HMUECKHEe M MaTeMaTH4YeCKHE)
3HAKU U CUMBOJIbI, (JOpMYJIbl, aOOpEBUATYPHI, HOMEHKIATYPY;

UCTIONB30BaTh M TMpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJHYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMY JI€HiCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMbI B XOJ€ auajiora u/miu
JTUCKYCCUHW, BBICKa3bIBaTh  HJEHU, (POPMYJIHPOBATH CBOM  IPEIJIOKCHUS
OTHOCHUTEIHFHO BBHITIOJHEHHS MPEJIOKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3EHTAIe pPEe3yJbTaTOB MO3HABATEIBHOW NEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBLHO WJIM COBMECTHO CO CBEPCTHUKAMM MPHU BHITIOJIHEHUU
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThI MO MCCIETOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peann3anui y4eOHOTO mpoekTa U (GOopMyIUPOBATH BHIBOJIBI
O pe3yibTaTaM MPOBEACHHBIX HMCCIEAOBAHUN MyTEM COTJIACOBAHUS TMO3UIUIN B
X0J1e 00CYKJIeHHSI 1 OOMEHA MHEHUSMHU.

OByaieHUe YHUBEPCAJIbHBIMHU PEryJISTUBHBIMU AeHCTBUAMM:

CaMOCTOSITENIbHO TIJIAHUPOBATh M OCYIIECTBISITH CBOKO IMO3HABATEIIBHYIO
JeSITENIbHOCTh, OMpeAesss e€ MeNu M 3aJadd, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh MpEUIaraéMblil  aNropuT™M JEHCTBUUA MpHU
BBITIOJIHEHUM YYE€OHBIX M MCCIENOBAaTEIbCKUX 3a/lay, BbIOMpaTh Hauboliee
3G (EKTUBHBIN CMOCO0 UX pEHIeHHs ¢ Y4E€TOM TMOJYy4YeHHUsS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUUYECKHUX PCAKITHSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTA HAa OCHOBE CAaMOAaHAaIN3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHS»
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh  MPEJACTABICHHM O XHMHYECKOM  COCTaBIISIFOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIA XUMHUH B TIO3HAHUU SBJICHUI IPUPO/IBI,



B (OpPMHUPOBAHWM MBIIUICHUS W KYJbTYPbl JIMYHOCTH, €€ (YHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM IJIsl PEIICHUS MPAKTHUYECKUX 3a7a4 U SKOJOTUUECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBbIO U MIPUPOJAHOM CpEIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMI, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIIME TMOHATUSA (XUMUYECKUHA DJIEMEHT, aToM, JJIEKTPOHHas
000JI0UKa aToMa, MOJIEKYJia, BAJICHTHOCTb, SIEKTPOOTPUIATEIbHOCTh, XHMUYECKast
CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpali€HHas), MOJIb, MOJSpHas
Macca, MOJISIpHbINA 00BEM, YTIIEPOIHBIN CKelleT, PYHKIIMOHANIbHAS TpyIa, pajguKal,
WU30MEPHS], U30MEPBL, TOMOJIOTUYECKUI PSil, TOMOJIOTH, YTIJIEBOJAOPOIbI, KUCIOPO U
a30TCOAEPKAIINE COEAUHEHUsS, MOHOMEDP, IIOJMMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUA); TEOPUU M 3aKOHbl (TE€OpHsl CTPOCHHUS
opranuueckux BemniectB A. M. byTnepoBa, 3aK0OH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3BIK XMMHUHU; MUPOBO33PEHUECKHE 3HAHUS,
JeXalume B OCHOBE IOHMMAaHUSA MPUYUHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SBIICHUM, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBaX, COCTaBe, MOJYyYECHUU H
0€30MacHOM HCIOJIb30BAaHUM BAXXKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
PAKTUYECKOMN IESATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBISITH XapPAKTEPHbIC IMPU3HAKU TOHSTHUH,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS MHPU
ONHMCAHHMH COCTaBa, CTPOEHUS U MPEBPAILECHUIA OPraHUYECKUX COCIUHEHUI;

c(OpPMUPOBAHHOCTh YMEHHUN HCMOJIb30BaTh XUMHUYECKYIO CHMBOJUKY IS
COCTAaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAILIEHHOW)
dbopMyn OpraHMYEeCKMX BEHIECTB W YPAaBHEHHM XHUMHUYECKHX PEaKIIUid,
W3TrOTaBIIMBaTh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WIUTHOCTPALUHA HX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOECHMUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAJJICKHOCTh W3YUYEHHBIX
OpPraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUI0 K ONPEACIEHHOMY
KJIacCy/Tpynne coeIuHeHU (YIrJIeBOAOPObl, KHUCIOPOA U a30TCOJAEpIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMsI), JaBaTb WM Ha3BaHUS IO
cucrematndyeckoir HomeHkaatype (IUPAC), a taxke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, MPOIMMJIEH, alEeTUJIEH,
ATWJICHIJIMKOJIb, TJIULEPUH, (eHol, (OopMalbIeru, aleTalbIeTul, MypaBbUHas
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIUH);

c(hOPMUPOBAHHOCTh YMEHHSI OMNPEACNISITh BHUIbI XUMHUYECKOW CBSI3UM B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKEHUS TEOPUH CTPOCHUS
opranndeckux BemectB A. M. byTiepoBa miist 00bsCHEHUS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOopMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3nUecKue
U XUMHYECKHE CBOMCTBA THUNUYHBIX TPEICTABUTENICH pA3JIMUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH, IPOTHIICH, arleTHIeH, OyTaaneH-1,3,
MeTui0yTaaueH-1,3, 0eH307, METaHOJ, 3TaHOJ, STUIICHTIIMKOJIb, TIIUIEPHH, (PeHo,
alleTanb/IeTul, MypaBblHAas U YKCYCHasl KUCJIOTHI, IJIFOK03a, KpaxMall, LEeJUII0II03a,
AMUHOYKCYCHAasl KHCIIOTa), WIIIOCTPUPOBATh TCHETHUYECKYIO CBSA3h MEKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOJAHOIO
CBIpbsi (HETh, IPUPOJIHBIN T'a3, YTOJIb), CHOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IpUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(hOPMHUPOBAHHOCT, YMEHWUW TIPOBOAWTH BBIUMCICHUS 1O XUMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WIIM MPOAYKTa
peaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB
VIV TIPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, HCIIOJIb3YEMbIX B XHMHUH MPU U3YYCHHUH BEIICCTB U
XUMHUYECKUX SIBIICHUN (HAOII0JIEHUE, U3MEPEHHE, YKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHWE 3HAHMS JJis TPUHSATUS PEIICHUNA B
KOHKPETHBIX KU3HCHHBIX CHUTYyaIlUsAX, CBS3aHHBIX C BEMIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IATh TIPABUIIA TTOJIb30BAHUSI XUMHUYECKOU
NoCyJI0 1 JabopaTOpHBIM OOOpYAOBaHHEM, a TaKXKe IpaBuUiia OOpalleHHs C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCT, YMEHUH TUTAHUPOBATH W BBHINOJHATh XUMHWYCCKUU
HKCIIEPUMEHT (TIPEeBpAIIEHUSI OPTAaHUYECKUX BEIIECTB IIPU HArPeBaHUU, MIOJTyUCHHE
ATWJICHA U U3YUYE€HHE €r0 CBONCTB, KAYECTBEHHBIE PEAKIIMH OPTAaHUYECKUX BEIIECTB,
JIeHATypaIys 0EJIKOB IPU HArpEBaHUH, IIBETHBIE PEAKITUN OCIIKOB) B COOTB ETCTBUU
C TMpaBWJaM{d TEXHUKH OE30MaCHOCTH TP OOpalleHWH C BEIIeCTBAMH U
7a00paTOpHBIM ~ OOOPYJIOBAHUEM, TNPEACTABISATH PE3YJAbTATHl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alucu YpPaBHEHHMM COOTBETCTBYIOIIMX pEAKIUN U
(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB,;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, TOJIy4aeMyl0 M3 pPa3HbIX MCTOYHMKOB (CpencTBa MaccOBOU
undopmaruu, MaTepHET U APYTHX);

chOpMHPOBAHHOCT, ~ YMEHHMA  COOJMIONATh  TpaBWIa  AKOJOTHYECKHU
1[eJIeCO00pa3HOT0 TOBEJEHUSI B OBITY U TPYIAOBOM JEATEIBHOCTHU B IIENISAX
COXpaHEHHUSI CBOETO 3JI0POBBSI M OKpPYXAIOUleH MPUPOIHOW Cpeabl, OCO3HABAThH



ONACHOCTb BO3JICMCTBUS HA JKHUBBIE OPTraHU3MBI ONPEAECHEHHBIX OPTraHUYECKUX
BEIIIECTB, MOHMMas cMbICH Tokaszarens IIJIK, moscHATh Ha mpuMepax CIOCOOBI
YMEHBUICHUS W TPEAOTBPALICHUS WX BPEIHOTO BO3JCHUCTBUS HAa OPraHUu3M
YEJIO0BEKA;

JUIsi OOy4aroIIMXcsl C OTPaHMYEHHBIMUA BO3MOKHOCTSIMU 370POBBS: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IO3HAHMS BEIIECTB U
XMMHUYECKUX SIBJICHUH;

JUISL  CHENbIX M CIa0OBHUIAIIMX OOyYaroUIUMXcs: YMEHHE MCHOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuid JI. bpains njs 3anmucu XUMHUYECKHUX

bopmyi.
11 KIIACC

[IpenMeTHble pe3ynabTaThl OCBOCHMS Kypca «OOmas v HeopraHuyeckas
XUMUS OTPaXKaroT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHUI: O XUMHUYECKOHM COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHH B TO3HAHUU SIBIICHUM TPUPO/IBI,
B (OpPMHUPOBAHWUU MBIIUICHUS W KYJbTYPbl JUYHOCTH, €€ (PYHKIIMOHAITBHOU
TPAaMOTHOCTH, HEOOXOUMOM JIJIsT PEIICHHS MPAKTUICCKUX 3a7a4 W IKOJIOTHUECKH
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IPUPOIHOM CpEJIE;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATHS (XMMHUYCCKHI 3JIEMEHT, aToM, M30ToIm, S-, p-, d-
ANIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHUUECKasl CBS3b
(KOBaJICHTHAs1, MOHHAs, METAJLNINYECKAs, BOJIOPOJIHAS ), KPUCTAJUIMYECKAsl PEIIETKa,
TUAMBl XUMHUYECKUX  pEaKUUi, PacTBOp, DJIEKTPOJUTHI, HEDIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAST JAUCCOLIMAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIIb, CKOPOCTH
XUMHUUYECKON peakiui, XUMUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconuanuu, nepuoaunueckuii 3akon J[. M. Menneneena,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHHWs U MPEBPAILCHUS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU S3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE B OCHOBE MOHMMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHUX SIBJICHUM, (DAKTOIOTHYECKUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U 0€30MIaCHOM HCIIOIh30BAHUN BAKHEHIIINX HEOPTAHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS TPU
OMMCAaHWUN HEOPTaHMYECKUX BEIIECTB U UX MPEBPAIICHHUII;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIIOJIH30BaTh XWMHUUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysa  BEHIECTB M YPAaBHEHHM XMMHUYECKHX  pEaKIIuid,



cuctematudeckyto HoMmeHknarypy (IUPAC) u TpuBuaabHbie Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BEIIECTB (yrapHblil ras, YrJ€KHCIbIA a3, aMMHUaK, raméHas
M3BECTh, HETAIIEHAsI U3BECTh, TUTHEBAs COJIA, IUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPEIENATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKAs, BOAOPOAHAsI) B COCAMHEHUSX, THUII
KPUCTANIMYECKON PEHIETKM KOHKPETHOrO0 BEHIECTBA (aTOMHAsl, MOJIEKYJIApHas,
WOHHAs!, METAJUTMYECKas ), XapaKTep CPe/ibl B BOJHBIX PACTBOPAX HEOPIaHMUYECKHUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB 10 HMX COCTaBYy K OMPEASIEHHOMY KJacCy/TPyIIe
COEIMHEHUH (MPOCThIE BEIIECTBA — METAUIbl M1 HEMETaJUIbl, OKCUIbl, OCHOBAHMUS,
KHUCIIOThI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOIUYECKOT0 3akoHa Jl.
W. MenpneneeBa u JeMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh, YMEHHH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1-4 mnepuonoB Ileproanyeckoil CHCTEMBI
XuMH4YecKux djemeHtoB J. M. MenaeneeBa, HCHOJB3ys IMOHATHS «S-, P-, d-
AJIIEKTPOHHBIE OPOUTANIHY, «IHEPTETUUECKUE YPOBHIUY, OOBACHITH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB U UX COCAMHEHUN IO Mepuoaam M
rpynnaM [lepuoanyeckoit cuctemsl xumuueckux 3iuemMeHToB . . Menaeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3IMYHBIX  KIJIACCOB,
MOATBEPkAaTh CYIIECTBOBAHWE T€HETHUYECKON CBSI3M MEXK]y HEOPraHUYECKUMHU
BEILIECTBAMU C IMTOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIMPOBATH XMUMHUYECKUE PEAKIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBy PEarupyrollux BEUIECTB, TEIJIOBOMY
ahPexTy peakiuu, U3MEHEHUIO CTENEHEHW OKHCIEHHUSI 3JIEMEHTOB, 00paTUMOCTU
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHUM COCTABJISITh YPAaBHEHUS PEAKIMI Pa3TUYHBIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPAaBHEHUS PEAKIMi MOHHOTO OOMEHA, YUUThIBAS
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIUUA UAYT 10 KOHLIA;

c(hOpPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIUM, MOATBEPXKIAOIINE
KaueCTBEHHBIM COCTAaB pA3JIUYHBIX HEOPraHWYECKHX BEIIECTB, paclo3HaBaTh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEIILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMM  PACKpPbhIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIICHHUS 3JIEKTPOHHOro OanaHca
ITUX PEAKLINN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOU
pEeaKIMK OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMHUUECKOTO pAaBHOBECHSI
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictBus (mpuniun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XUMHUYECKHE IPOIIECCHI,
JIeXKaAlMe B OCHOBE IPOMBILLICHHOTO MOJIYYEHUsI CEPHOW KHUCIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTh MPEJACTaBICHUN 00 OOMIMX HAYYHBIX NPUHIMIAX U
HKOJIOTHYECKUX MPoOIeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIYMCICHUS C HCIOIH30BAHHEM
MOHSTHS «MaCcCOBasi OIS BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIIEHUH Tra30B MPH
XUMHUYECKUX PEAKIMsSIX, MAcChl BEIIeCTBAa WM OOBEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B pPEAKIUU
BEIIECTB, TEIJIOBOrO 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCCHI
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIO/IATh TIPABMIIA TTOJIB30BAHUS XUMHUIECKON
NOoCyJI0 ¥ Ja00paTOpHBIM OOOPYJOBAaHUEM, a TaKXKE MpaBHiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHHWH ITUTAHUPOBATH U BBHINOJHATH XUMUYCCKUN
HKCIEPUMEHT (Pa3JIoKEHUE MEpOKCHIa BOJOPOJAA B NMPUCYTCTBUHU KaTaiau3aTopa,
ONpENICICHUE CpEelbl PAcTBOPOB BEIIECTB C IOMOUIBIO YHHBEPCAIBHOTO
WHJIMKATOPa, BIUSHUE PA3THYHBIX (PAaKTOPOB Ha CKOPOCTh XMMUYECKOW PEaKIINH,
peaklud MOHHOTO OOMEHa, KAaueCTBEHHBIE pEeaklMh Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PELIIEHUE SKCIIEPUMEHTAIbHBIX 3aJa4 10
TeMaM «Metamiely u «HemeTtamwib») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTU TIPHU OOpaIllEeHUH C BEIIECTBAMH U JabOpPaTOPHBIM 000PYIOBAHUEM,
NPEACTaBIIATh PE3YJbTaThl XUMHUYECKOIO HSKCIepuMeHTa B (OpMe 3alucH
YpaBHEHUI COOTBETCTBYIOIIMX PEAKIMI U (POPMYIHPOBATH BHIBOIbI HA OCHOBE 3THX
PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TIOJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOU
KOMMYHUKaIu, THTepHET U Apyrux);

cOpMHUpPOBAHHOCTh ~ YMEHHMH  coOJtOJaTh  TpaBuja  DKOJOTUYECKH
1EeJIeCO00pa3HOro TOBENEHUST B OBITY W TPYIOBOM JAESATENBHOCTH B LEJSAX
COXpaHEHHUs] CBOETO 3/I0POBbsl M OKPYXAIOLIEH MPUPOAHOW Cpeabl, OCO3HABATh
OMacCHOCTh BO3AECHCTBUS Ha JKMBbIE OPraHU3MBbl OMPEAECIEHHBIX BEIIECTB, MOHUMAs



cmbicn mokazarenst [[JIK, mosicHATh Ha mnpuMepax cHnocoObl YMEHBIIEHUS U
MPEIOTBPALLIECHUS UX BPEAHOTO BO3/ICVCTBHS HA OPraHW3M YEJIOBEKA;

JUIsi OOYYaroIIMXCsl C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU 370POBBS: YMEHHUE
NPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAaX IMO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CIA0OBHUIANIMX OOYYarolIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaitnsa nis 3amucu XUMHUYeCKuX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iesioB M TeM

JaexkTpoHHbIe (HU(pOBbHIE)

Ne i/m Kourpoabubie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKON XUMHUH
[IpenMeTt opraHuYeCcKOM XMMHUU. https://academy-

11 Teopus cTpoeHHs OpraHM4eCcKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequneHuit A. M. byrneposa Sele-4e24-ac02-efh16fad49f6a
Hroro mo paszneny 3
Pa3znen 2. YrieBoaopoanbl

IIpesenbHEIE YTIeBOIOPOIH — hitps://academy-

2.1 pea yr oA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKAHbL ec23-473c-h3d7-ed82fcaddd02
HenpenenbHble yrieBo10poIbL: hitps.//academy -

2.2 peit y HOPOJIBL: 6 0 1 content.apkpro.ru/lesson/4038171e-
ATICCHDL, QTKAIHCHDL, ATKHHRT 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTn4ecKue yriieBoa0pObl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT

2.4 PUPOJIILIS HOTORHHKH 3 1 0 https://lesson.edu.ru/04/10

YIJIEBOIOPOOB U UX NepepaboTka
Hroro no pazneny 13

Pasznea 3. Kuciiopoacoaepaxamue opranuyecKkue coe{uHeHus



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

https://academy-

3.1 Cnuptsl. ®enon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

A . Kapo .
3.2 CHBHGFHHH APOOHOBRIC KUCIOTH! 7 content.apkpro.ru/lesson/8664b319-
TIOXKHBIE SQHPEHI 0ba3-4945-h076-ch7ae5858090
https://academy-

3.3 VYriaeBoasl 3 content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0
Hroro mo pazneny 13

Pa3znen 4. A3oTcoaepskainiue opranHnyeckue coeIuHeHus

https://academy-
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro o paszneny 3
Paspnen 5. BeicokoMoOJIeKy A pHbIE COCTUHEHUSA
5.1 - Inacrmaccer. Kayuyku. Bonokua 2 https://lesson.edu.ru/04/10
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOITPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KIIACC

KoanuectBo yacos JJIeKTPOHHBIE
HaumMeHoBaHue pa3iesioB H TeM mudpoBLIe
Ne n/mt P Kontpoabneie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paspnen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproamueckas cuCTeMa XUMUIECKIX 3 0 0 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 XUMHYECKUE PEaKIIHH 6 1 1 https://lesson.edu.ru/04/10
.M
1.3 Crpoenne pemiectsa. Muoroodpasie 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro mo pazneny 13 https://lesson.edu.ru/04/10
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Meraibl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemeramnsr 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3> HEOPraHUHECKNX H OPraHHHCCKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no paszneny 17 https://lesson.edu.ru/04/10
Pasznea 3. Xumusd u :Ku3Hb
3.1 XUMus 1 )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acoB
Ne Hara JJIeKTPOHHBbIE LU (PPOBBIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyenusi  odpazoBaTejbHbIE PecypChl
padoThI padoThI
IIpenmet oprannueckomn https://academy-

1 XAMHH, €€ BO3HUKHOBEHHE, 1 0 0 content.apkpro.ru/lesson/a9f3d191-
pa3BHUTHE U 3HAYCHUE Sele-4e24-ac02-efb16fa49f6a
Teopust ctpoeHns
0 I‘:HI/ILIG?;)(I/IX coeaquHeHun A https://academy-

2 NPI) 5 B ' 1 0 0 content.apkpro.ru/lesson/c935a58c-

- DYTJICpOBA, €€ OCHOBHBIC ab0e-4¢59-9dcf-20517ae4b52e
ITIOJIOKCHU A
IIpencrasnenue o
KJIaCCU(UKALUU OPTaHUYECKUX
BelecTB. HomeHkarypa https://academy-

3 ' yp 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremaririeckas) 1 e1a9-410f-b8be-b4ch589aeadl
TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA
OpFaHI/I‘-IeCKI/IX BCIICCTB
AJKaHBI; COCTaB U CTPOEHUE https://academy-

4 ' . p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHHCCKIH P ec23-473c-b3d7-ed82fcaddd02
Mertan 1 sTaH — npocTeENIIEe https://academy-

5 p 1 0 0 content.apkpro.ru/lesson/258ddc06-
TpCACTABUTC]IH ANKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHHE hitps://acadermy-

6 ' p ’ 1 0 0 content.apkpro.ru/lesson/4038171e-

CBOMCTBA

4158-4bd1-ae98-18dc1cfb9399



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

OTUJIEH U IPOIUIIEH —

7 MPOCTEUIIINE MPEICTABUTEIN https://lesson.edu.ru/04/10
QIKCHOB
[IpaxTuueckast padora Ne 1. https://academy-

8 «lTonyuenue 3TuneHa U content.apkpro.ru/lesson/53cd2379-
M3yYEHHUE €r0 CBOMCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraguen-1,3 n

9 uernnbyragnen-1,3. https://lesson.edu.ru/04/10
[TonyyeHnue CHHTETUYECKOTO
KaydyKa U Pe3HHBI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTMUECKUHN PSII. https://lesson.edu.ru/04/10
AueTuieH — npocTeimumi
nNpeaACTaBUTCIIb AJIKHWHOB
Boruncnenus o ypaBHEHHUIO hitps://academy-

11 N content.apkpro.ru/lesson/7dada027-
XHMITTCCKOH pearti 8448-418f-b416-fbaledd4abd
ApeHbl: 6EH30J1 U TOJYOIL. https://academy-

12 content.apkpro.ru/lesson/d86d7d00-
TOKCHHOCTE apeHoB d5h4-491d-aded-c3ddalofeef4
I'enernueckas cBsi3b

13 YIIIEBOA0PONIOE, https://lesson.edu.ru/04/10
NPUHAISKAIINX K Pa3THYHBIM
KJlaccam
[IpupoaHbIe UCTOYHUKHT

14 YIII€BOIOPOAOB: MIPUPOIHBII https://lesson.edu.ru/04/10

ra3 " MOINyTHbIE HEPTSHbIC



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

ra3bl, He()Th U IPOAYKTHI €€
nepepadoTKu

[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: IPUPOAHBIN

15 ra3 v MonyTHbIC HePTSIHBIE https://lesson.edu.ru/04/10
ras3bl, HepTh ¥ MPOIYKTHI €€
nepepadoTKu
K 0

16 ORTPOIIbHAT paboTa MO https://lesson.edu.ru/04/10
pazaeny «YTrieBOAOpOIbI»

IIpenenbHble OAHOATOMHEBIE https://academy-

17 CIUPTHI: METAHOJI U ATAHOJL content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBsa3b 7440-4b6f-bf84-c04fa471694f
MHOroaTOMHBIE CITHPTHI: https://acadenmy-

18 PTbL: content.apkpro.ru/lesson/461aa9c8-
e cOef-4827-a8e5-d12a0bedc826
DeHOoI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 bu3nueckre 1 XUMHUYECKHE content.apkpro.ru/lesson/649883h8-
CBOMCTBA, IPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopManbaeTuI U https:.//academy-

20 ' IE content.apkpro.ru/lesson/8664b319-
AUCTAILACTIL ALCTOH 0ba3-4945-h076-ch7ae5858h90
OIHOOCHOBHBIE IIPE/IETbHBIE https://academy-

21 KapOOHOBBIE KHUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBBbHHAS U YKCYCHAas 3438-4b57-a3ec-ba0f9fe63c0d
[IpaxkTuueckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-

KHCIIOTBI»

386d-444a-8de3-7efba8h98cdb



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

CreapuHOBas U OJICMHOBAs

23 KHCJIOTBI, KaK MIPEJICTaBUTEIIN https://lesson.edu.ru/04/10
BBICIIMX KapOOHOBBIX KHCIIOT
Mpri1a kak coJI BBICIIIHX

24 KapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIee ICHCTBHE
CrnoxHble 3(upbl Kak
MIPOU3BOIHEIE KAPOOHOBBIX https://academy-

25 p r P content.apkpro.ru/lesson/71ac43f2-
KHCIOT. L HAPOTHS CHONHBIX a004-4945-a0eb-1e59cd5f4df
3¢upos
Kupsr: runponus, https://academy-

26 NpUMEHEeHHe, OUoIornuecKas content.apkpro.ru/lesson/71ac43f2-
pOJIb KUPOB a0d4-4945-a0eb-1e59cd5f4dof
YrieBodsl: COCTaB,
knaccudukanus. Baxueime https://academy-

27 " content.apkpro.ru/lesson/709ce43a-
TpEAICTAaBUTEIH. TIHOKO3, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
K

28 PAXMAIL M LEILHOTO38 KAk https://lesson.edu.ru/04/10
MPUPOJIHBIE TTOJIUMEPHI
KonTponbhas pabota no

as3Jen

29 pasiety https://lesson.edu.ru/04/10
«Kucnopoaconepxaiine
OpPTraHUYECKUE COCAMHEHUS

https://academy-
30 AMUHBL: METHJIAMAH U aHWINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTHI KaK https://academy-
31 aMmdoTepHbIE OpraHuYECKUe content.apkpro.ru/lesson/c2f2f3d7-

COCIUHEHMS, UX

43d1-4873-ace0-78eca6009628



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

OHMOJIOTHYECKOE 3HAUECHHUE.
IMenTnaer

32

33

34

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUSA

OCHOBHBIE ITOHATHUSA XUMUH
BBICOKOMOJIEKYJISIPHBIX
COeTMHEHNN

OCHOBHBIC METOIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [1macTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

Ne
n/n

Tema ypoka

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpalLHs aTOMOB

Ilepronnueckuii 3aKOH 1
[lepuoauueckas cucrema
XUMHYECKHUX 31eMeHToB JI. H.
MenzeneeBa, UX CBS3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U
UX COCIMHEHUH T10 Tpynnam 1
nepuoiaM. 3HaueHHe
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 3y1eMeHToB J[. 1.
MeHieneeBa B pa3BUTHU HAyKU

KoanuyecTBO 4acoB

Bcero

KonTposbHbIe
padoThbI

IpakTnyeckue
padoThbI

Jlara
U3ydeHust

DJIeKTPOHHbIE

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

CtpoeHue BeliecTBa. XuMU4ecKas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanenTtHoCTb.
DNEeKTpOOTpULIATENbHOCTh. CTENEeHb
okucieHus. Bemjectsa

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MOJICKYJIAPHOI'O U HEMOJICKYJIAPHOTO
CTPOCHUA

IIonsTue o AUCIICPCHBIX CUCTCMAX.

HcTuHHBIE U KOJJTIOUIHBIE PACTBOPBHIL.

MaccoBas 014 BelliecTBa B
pactBope

https://lesson.edu.ru/04/10

Knaccudukaius 1 HoOMeHKIaTypa
HEOPraHUYECKUX COCTMHEHUN.
I"'eneTnueckas CBA3b
HEOPraHWYECKUX BEILECTB,
pa3IMYHBIX KJIacCOB

https://lesson.edu.ru/04/10

Knaccudukanus XuMHueckux
peaKkIuil B HEOPraHUYECKON 1
OPraHUYEeCKOW XUMHH. 3aKOH
COXpaHEHHUs MACCHI BEUIECTB; 3aKOH
COXPAHEHHs U NIPEBpaALCHUS
SHEPI'UM NIPU XUMUYECKUX PEAKIUAX

https://lesson.edu.ru/04/10

10

CxopocTts peakuuu. OOpaTumbie
peakuu. XuMHUYECKOE pAaBHOBECHE

[TpakTnyeckas padora Ne 1.
«BnusHue pa3nnyHbIX (aKTOPOB HA
CKOPOCTh XUMHUYECKOH PEaKITHI»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

11

DJEeKTPOIIMTHYECKAS TUCCOIHAITHSL.
[TonsiTHE O BOJOPOIHOM TOKa3aTeNe
(pH) pactBopa. Peakuuu noHHoro
oOMmeHa. I'maponu3 opraHudeckux u
HEOPTaHWYECKHX BEIIECTB

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

12

OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaxiuu. [lonsatue 06 snexTpoanze
pacIuiaBoB ¥ pacTBOPOB COJICH

https://lesson.edu.ru/04/10

13

14

KoHnTponsHas padora mo pazaeny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHN»

MerTansl, uX MOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMHYECKUX 3jiemMeHToB J[. 1.
MemnneneeBa 1 0COOCHHOCTH
cTpoenust atoMoB. O0mIIe
¢u3nveckre CBONCTBA METAIIIIOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

15

16

17

Cr1aBbl METAJUIOB.
DIEKTPOXUMUYCCKUN PSTT
HaIpsKEHUH METaJNIOB

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaIIJIOB (HATPUM, KaJHii, KalbIuH,
MarHuii, aTFOMUHHIN) U UX
COeTMHEHNN

XHUMHYECKHE CBOMCTBA IIMHKA,
JKejle3a U UX COEIMHEHUHN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

18

XUMHYECKUE CBOMCTBA Xpoma, MEIU
U UX COCTUHEHUN

https://lesson.edu.ru/04/10

19

[IpaxTuueckas padora Ne 2.
"Pemenne sKkCiepUMEHTAIBHBIX
3a7a4 mo teMe «MeTtayuipl»"

https://lesson.edu.ru/04/10

20

Hewmeranibl, ux 1mojgoxeHue B
IIepuonnueckoii cucreme
XUMHYECKHX 31eMeHToB /1. H.

https://lesson.edu.ru/04/10
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MeneneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB

21

duznueckue cBOMCTBA HEMETAJIOB.

AnnoTponusi HeMeTauioB (Ha

npuMepe KUCIopoa, cepsl, pocdopa

U yTIeposa)

https://lesson.edu.ru/04/10

22

23

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cephl U UX COCTMHEHUI
XHUMHYEeCKHe CBOMCTBA a30Ta,
docodpa u X coeAMHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

24

XUMHYECKUE CBOMCTBA yIJIepo/a,
KpEMHUA U UX COGI[I/IHCHI/Iﬁ

https://lesson.edu.ru/04/10

25

26

27

[IpuMmeHeHne BaxHEUIINX
HEMETAaJJI0B B UX COCTUHESHUH

O0o001IcHNE U CHCTEMATHU3aIINS
3HaHUM 110 Teme «HeMeTranabl.
Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PeaKui u
TEPMOXUMHYECKUE PACUETHI

[IpaxkTuueckas padora Ne 3.

«Pemienne 3KcrepuMeHTaIbHbIX
3a1a4 o teme "Hemeramisr'»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

28

KonTponbhas pabota no remam
«Mertamie» n «HemeTamisy

29

Heopranuueckue u opraHndecKue
KHUCJIOTHI. HeOpFaHI/I‘—IeCKI/Ie u
OpraHUYeCcKHe OCHOBAHUS

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

30

31

AmpoTepHbIe HEOPTaHUYECKUE U
OpPraHMYeCKHUEe COCTUHEHUS.
['eHeTnueckast CBSI3b
HEOPraHUYECKNX M OPTaHHMYECKUX
BEILIECTB

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPIETUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEIAITAHEI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

32

[IpencraBnenns 00 00X HAYYHBIX
HpI/IHIII/IHaX HpOMI)IHIJIeHHOFO
MOJTyYeHUs] BAKHEHUIIINX BEIIECTB

https://lesson.edu.ru/04/10

33

34

Yenosek B MUpE BEUIECTB U
MaTepHaoB

XuMus U 310pPOBbLC UCIIOBCKA

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

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

Xumus, 10 xknace/ 'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxknnonepHoe odmectBo «M3aarensctBo «lIpocBemnienue»,2021 r
Xumus, 11 knacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnankos C.A.,
AxknnonepHoe odmiectBo «M3narensctBo «lIpocBemienue»,2021r.

METOINYECKHUE MATEPUAJIbBI UISA YYUTEJIA
Xumusi(6a30BbliypoBeHb). Peanuzaius o0pa3oBaHus: METOJUYECKOE ITOCOOUE
st yautens / Kasepuna A. A., [luuyruna I'.B.; nox pen.I'. B. [Tuuyrunoii. M.
: ®I'bHY «MHcTuTyT cTpateruu pa3zsutus oopazoBanus PAOy», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://edsoo.ru/rabochie-programmy/



