MUWHUCTEPCTBO MPOCBEHIEHUSA POCCUICKOM ®EJIEPAIIIN
MunucrepcrBo oopaszoBanusi PoctoBckoii ods1actu
Yunpagienne oopazosannem Kuposckuii paiion

YHOY "Mexaynapoanas mkoJja AJIJIA ITPUMA"

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
[Ipencenarens MO 3amecTtutelnb qupekropa  Jupekrop

no YBP

Onudupona H.H. I'onrtapesa O.B.

[Tpukaz Nel ot «21» 09 Tonrapes JI.B. [Tpukaz Nel ot «21» 09
2023 r. [Ipukas Nel ot «21» 09 2023 r.

2023 r.

PABOYAS ITPOI'PAMMA

(ID 2127011)

yueOHOro npeamera «Xumus. bazoBbiii ypoBeHb)

u1st ooyuaroruxest 10 — 11 xmaccos

PocToB-Ha-/lony 2023



IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWUMHM Ha YPOBHE CpEIHETO OOIIero 00pa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTEIbHON MPOrpaMMbl CpeaHero oOiiero oopa3zoBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepalbHOM  TOCYJapCTBEHHOM
obpazoBarenbHoM cTtangapTe COQO, ¢ yuérom Konneniuu npemnojaBaHust yaueOHOTo
npeamMera « XuMus» B o0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaepanuu,
peanu3yonmx OCHOBHBIE 00pa30BaTeNIbHbBIE IPOrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3putus Bocnutanusi B Poccuiickoii @enepanuu Ha nepuoa g0 2025
rona» (Pacnopstxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OMPEACIICHUIO
oO11eit crparerud 00y4YeHHUsI, BOCIIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMU
yaeOHoro mpeamera «Xumus» s 10 kmacca Ha 0a30BOM YPOBHE COCTaBHIIN
koHnentyanpHble TooxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IICIICH,
COJIepXKaHUs, PE3yJbTaTOB OOyueHUs U TPeOOBaHMA K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHM3alliy, SBISETCA HEOTHEMJIEMOM YacThlo HX
oOpazoBanHocTd. OHO CHY)XHT 3aBEpIIAIOIIUM DJTAOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHCTEME XUMHYECKOTO o00pa3oBaHUA. OTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (POPMUPOBAHUST MHUPOBO33PEHUS U OOIIEH KyJIbTypPbl
YeJI0BEKa, a TAKKe IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO
U TIpUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHe OOyYarolIuxcsl Ha
YPOBHE CpeTHEro 00IEro 00pa3zoBaHus CpeACTBAMU YUeOHOT0 MpeIMeTa « XUMHUSD,
COJIEp)KAHUE U TOCTPOEHUE KOTOPOTO OMNPEAEIICHBI B MPOrpaMMeE IO XHUMHUHU C
y4€ToM creuu@uKkd HayKu XHMUM, €€ 3HA4YeHHUs] B TO3HAHUM TPUPOJBI U B
MaTepHUAIbHON KU3HU OOIECTBA, a TAaKXKe C YUYETOM OOMIMX 1eie U MPUHIIUIIOB,
XapaKTepU3yIolUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEIHETO  OOIIEero
obpazoBanus B Poccuiickoit deaepanuu.

XUMHUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0co0yro poJib B
COBPEMEHHOW IUBWIM3AIIMK, B CO3JIaHUM HOBOW 0a3bl MaTEepUAIbLHON KYJIbTYPHI.
OnHa BHOCUT CBOM BKJIaJ B (GOPMUPOBAHUE PAIIMOHAILHOTO HAYYHOT'O MBIIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTABICHHUS 00 OKPY’)KAIOIIEM MHpE KaK O €IUHCTBE
IPUPOJIBI M YeJoBeKa, KOTopoe (popMUpyeTCs B XMMHUU Ha OCHOBE MMOHUMAaHUs
BEIIIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOCHUEM BEIIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJEHUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHs CTajla
HEOTHEMJIEMOI 4aCThi0 MUPOBOW KyJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XMMHS Kak Hayka
CO3MJaTeNIbHasA, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjieHA Ha peELICHHE
rJI00aNbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHsI YEJNOBEYECTBA — CBIPHEBOIA,
AHEPreTUYECKON, MUIIEBOM, SKOJOTHYECKON O€30MaCHOCTH U OXPAHBI 370POBBAI.

B coorBerctBUM ¢ OOmMMH NENSIMH U MPUHIMIIAMH CPEJAHEr0 OOIIero
oOpazoBanusi cojnepxkanue npenmera «Xumus» (10 kimacc, 0a30BbI YpPOBEHb
U3Y4YEeHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyJaroumxcsi, HEOOXOAWMYI0O MM JJii BbIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOAOJDKECHUS
00pa3oBaHusl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocTraBnsomuMHA  npeaMeTa  «XUMHUS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannyeckas xumus» U «OOmas M HeopraHuveckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO HEOPTaHWYECKOW XUMHH (C BKIFOYEHUWEM 3HAHHUU U3 OOIIeld XUMUM) U
OpraHnyeckon xuMuu. PopMUpOBaHUE JAHHOM CHUCTEMBI 3HAHUU IIPU HU3YUYEHUHU
npeaMera o0OecreynBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEr0 MHOT000pa3us
BELIECTB HA OCHOBE OOIINX MOHATUN, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOTO IMOAXOJa K H3YYEHUI0 Yy4eOHOro Marepuana M OO0yCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YpPOBHsAX. Tak, B Kypce OpPraHM4EeCKOM XHMHH BEIIECTBA
paccMaTpuBAKOTCA HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCAMHEHHM, a TAaKK€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DJIEKTPOHHBIX
IPEICTABICHUI O CTpOeHHH BelecTB. CBeleHns: 00 N3y4aeMbIX B KypCe BEIIECTBAX
JAI0TCA B Pa3BUTUU — OT YIVIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coenquHeHnii. B Kypce  OpraHMyeckod  XUMHHM  [OJY4YalT  pPa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHus MEepBOHAYAIbHbBIC
NpEICTaBICHUA O XMMHUYECKOM CBsI3U, KJIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMSI, O XUMHUECKON PEAKLINH.

[lon HOBBIM yriOM 3peHHs B MmpeameTe «XuMHs» 0a30BOro ypoBHS
paccMaTpuBaeTCs HW3YYEHHBII Ha YpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs
TEOPETUUECKHIl MaTepualn u (DAKTOJIOTMUECKUE CBEICHHS O BeIleCcTBax U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuueckas
XUMHSD» 00yYarolmMMcsl TMPEAOCTaBIsETCS BO3MOXHOCTH OCO3HATh 3HAUYECHHE
NEPUOJANYECKOrO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTHUYECKUX MO3UIH,



rIy0Xe TOHATH HWCTOPUYECKOEe U3MEHEHHE (YHKIHMI STOro 3akoHa — OT
00001I1aroIIeH 10 OOBSICHSAIOMIEH U MPOTHOZUPYIOIICH.

Ennnas cucremMa 3HaHMM O BaXKHEHIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAax W NMPUMEHEHHUH, A TAKXKE O XUMUYECKHX PEAKIHSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHHs JOIMOJHSIETCs B Kypcax 10 kiacca sjaeMeHTaMu
COJIepaHusl, UMEIOIUMU KYJbTYPOJOTUYECKUM M TPUKIAJHON XapakTep. ITH
3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XHMUU C JIPYTUMHU HayKaMH,
PacKphIBaAIOT €€ POJib B MO3HABATEIHLHOM M MPAKTUYECKOM JACSITEIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
U MPAKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIUBATH HHGOPMAIHIO U PUMEHSTH €€ JIJIsl MOTOJTHEeHUS 3HAaHUH,
pEIIeHUS] HHTEIIEKTYaIbHBIX U 9KCIIEPUMEHTANIbHBIX UCCIEA0BAaTEeNIbCKUX 3a1a4. B
LEJIOM COJEp)KaHHe Y4eOHOro mnpeamera «XUMHs JTaHHOTO YPOBHS H3Y4YEHUS
OpUEHTHUPOBAHO Ha (POPMHUPOBAHUE Yy 00YUAIOUIUXCSI MUPOBO33PEHUYECKOM OCHOBBI
Ui ToHUMaHus (GUIOCOPCKUX WJEeH, TaKuX KakK: MaTepuaJbHOE EIUHCTBO
HEOPraHWYECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, T03HABAEMOCTh MPUPOIHBIX SIBJICHUN MYTEM DKCTIEPUMEHTA
U peIIeHUsS TPOTHUBOPEYMH MEXKIy HOBBIMA (DaKTaMH U TEOPETUYCCKUMU
IPEeANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJIOTUYECKUX MPpOoOJieM, a
TaKxke Npo0eM cOepeKeHUsT IHEPIETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAIOB.

B nmane pemenus 3amad  BOCIUTAHUS, Pa3BUTUS M COLIMATM3AIMU
00yYalONIMXCSl TMPUHSITBIE MPOTPAMMONM MO XUMHUU TOAXOJbI K ONPEACICHUIO
COJICp)KaHUSI W TIOCTPOCHUS TMpeaAMeTa MpeaycMaTpuBalOT (OpMHUPOBAHUE
YHUBEPCAJIbHBIX YUEOHBIX JACHCTBUI, UMEIOIINX 0a30BO€ 3HAUEHUE ISl PA3TUUHBIX
BUJIOB JICATEIIbHOCTHU: pEIICHUs Mpo0jeM, TMOHWCKa, aHalu3a U 00paboTKu
uH(popMalMK, HEOOXOAUMBIX Il NPHUOOPETEHHS ONbITa NPAKTUYECKON U
UCCIIEIOBATENILCKON JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE€ MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemonaBaHWs XWMHHM KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHmsl, TAK ¥ HA YPOBHE CPEAHETO 00IIEro 00pa3oBaHus, IPH ONPEACICHUN
COJIEPXKATEIIHPHOM XapaKTEPUCTUKHU TICJIC HW3Y4YEHUs NpeIMeTa HampaBICHUEM
NIEPBOCTETICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
JEATEIIbHOCTH 4YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJIMYECKOM TOYKHA 3PEHHSI TaKOM MOAXOJ K OIPEICICHUIO LENEH W3y4YEeHUs
IpeIMEeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUs TIJIaBHBIMM LEISIMU HM3y4Y€HHUs NpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 K1) sIBASIOTCS:

e (QopmMupoBaHHe CHUCTEMbl XUMHUYECKMX 3HAHUM KaKk  BaKHEHIIEH
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHOUW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIH0YeBble MOHATUSA, (PyHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHMAHHUE CYIIHOCTH JOCTYITHBIX
000011IeH1IT MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaAKOMJIIEHHE C UCTOPHEH uX
Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE NMPECTABICHUNA O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB U XUMUUYECKHUX PEaAKIINil, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS YMEHUN
OpPHUEHTUPOBATbCA B MHUPE BEMIECTB M XUMUYECKUX SIBIICHHI, UMEIOLIUX
MECTO B IPUPO/I€, B MPAKTHUECKON U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e301acHOro oOpaIleHus ¢ BEIIECTBAMM.

Hapsiny ¢ aTuMm, comepxarenbHasi XapaKTepUuCTUKa LeJield U 3a/1ay U3yYeHUs
npeaMeTa B IporpamMme 1o XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMU B CHUCTEME cpeaHero oodimiero obOpa3zoBanus. CerojHs B
PEernoJaBaHUK XUMUU B OOJIbIIEH CTENeHH OTAAETCS NPEANOUYTEHUE MPAKTHYECKOM
KOMIIOHEHTE CcoJepkaHusi OOy4YeHHUs, OpPUEHTUPOBAHHOM HA  MOATOTOBKY
BBIIIYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliy, BIIAJCIOIIEr0 HE HadOpoOM
3HaHWM, a (PYHKIIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU W yYMEHUSIMU
AKTUBHOTO TMOJYYEHHUs 3HAHUW U IPUMEHEHUS UX B PEAJIbHOM JKU3HU JJI peLIeHUs
IPAKTUYECKUX 3a/1a4.

B cBA3u ¢ 3TUM 11pu U3y4eHUHU IpeIMeTa « XUMUS» JOMUHHUPYIOIEe 3HaUYEHUE
OpUOOPETAIOT TAKUE L€ U 337a4H, KaK:

aganTanus o0ydaroIIMXCs K YCJIOBUSAM JTMHAMHUYHO Pa3BHBAIOLIEIOCS MUpA,
dopMupoBaHuE  HMHTEIUICKTYaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHITHIO TPAMOTHBIX
pELIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanue 'y OOy4arOUIMXCA  KJIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHHBEPCAJbHOE 3HAYEHUE IS PaA3JIMYHBIX BHJIOB
NeSATEILHOCTH: PEIICHHs MpoOJeM, MOUCKa, aHamu3a U 00pabOTKK HWH(POPMAIIUH,
HEOOXOJUMBIX AJI MPUOOPETEHHUS OIbITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B NO3HAHWUU XMMHH, a TAKXKE ISl OLEHKU C IMO3ULHANA 3KOJIOIMYECKOU
0€30MacHOCTH XapaKTepa BIUSAHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB HAa OPraHU3M
YeJIOBEKa U MPUPOJIHYIO CPELY;



pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00YyYarOIINXCsl: CIOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HAHUSA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH JJI MOMCKAa U aHamu3a y4eOHOU u
HAYYHO-NIOMYJISIPHON MH(POPMALIMU XMMHUYECKOT'O COJIEP KAHUS;

(GopMUpPOBaHUE U PA3BUTHE Y 00YUAIONINXCS aCCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOJII0IaTEIBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOESHHO
HEOOXOJUMBI, B YaCTHOCTH, INpPH IJIAHUPOBAHWHM W TPOBEACHUH XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHHCTUYCCKOM
HATpPaBIEHHOCTH XWUMHUH, €€ BaXXHOW PONHM B PEIICHWH TIOOAIBHBIX MpoOIemM
paIMOHAIBLHOTO MPUPOOIOIE30BAHUS, TTOTIOTHEHNUS YHEPTETUISCKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepekKHOTO
OTHONICHUS K TIPHUPOJIE M CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHHS OIbITa
UCTIONB30BAaHUS TONYYCHHBIX 3HAHUN IS TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIIUsX, CBSI3aHHBIX C XUMHUYECKHUMH SBICHUSMHU.

B yuebHoM maHe cpenHero oOmiero oOpa3oBaHUs MPEaMET «XUMUS»
0a30BOr0 ypOBHS BXOAUT B COCTAaB MpeAMETHON obnactu «EcTecTBeHHO-HAyUYHBIE
IPEIMETHDY.

OO611ee ynciio YacoB, OTBEIEHHBIX JJIs1 U3YyYEHUsI XUMHUH, HA 0a30BOM YpOBHE
cpeaHero obmiero obpazoBanusi, coctaBisieT B 10 kiacce — 34 yaca (1 yac B
HEJICITIO).



COJAEPXAHME OBYUYEHUA
10 KVIACC
OPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOH XUMHMHU

[IpeameT opraHMYecKold XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
NOJIy4EHUM HOBBIX BEIIECTB M MaTepHAIOB. Teopusi CTPOECHHS OPraHUYECKHX
coenuaennit A. M. bytnepoBa, e€ ocHoBHBIE MON0KeHUsI. CTPYKTYpPHBIE (POPMYJIIBI
OpraHMYeCKUX BEHIeCTB. l'omoyorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCIMHEHUSX — OJJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kiaccuukanuu opraHMyeckux BeuiecTB. HomeHkmarypa
OpPraHMYECKUX COEAMHEHMH (cUcTeMaruyeckas) M TpHUBHAJIbHbIE Ha3BaHMs
BXHEHIINX NIPEICTaBUTENEN KIAaCCOB OPIraHUYECKHUX BELECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M MX IPEBPALLCHHN:
O3HaKOMJIEHHUE ¢ 00pa3jaMi OpraHMYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJ OpPraHMYECKHMX BEILIECTB, HAONIOJCEHWE M ONMCAHUE
JEMOHCTPALIMOHHBIX ONBITOB II0 IPEBPALIECHUIO OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuM (IUI1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMU psA. MeraH W dTaH —
OpOCTEHIINE TPEACTABUTENN AJIKAHOB: (U3NYECKHME U XHMUYECKUE CBOMCTBA
(peakiuu 3aMelleHus] U TOPEeHMs), HAXOXKIEHUE B MPUPOJE, MOIyYEHUE WU
IpUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAll. DTUIEH U MPOMUIIEH —
OPOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3UYECKHE U XUMHYECKHE CBOICTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMM, OKHCIECHUA H
NOJINMEPHU3ALIHH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u merwnOyranueH-1,3: cTpoeHue, BakHeWIne
XUMUYECKUE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHUHTETHUYECKOIo
KaydyKa U pe3UHBI.

AJIKHAHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUI psill. ALEeTUIEH
— MPOCTEUIIMIA NPEICTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA (pEaKkUMK T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALIH,
rOpeHus), NOJy4eHHE U IPUMEHEHHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (pU3NYECKHEe M XUMHUYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHMUs U HUTPOBAHUS), NOJyYEHHE U NpUMeHeHue. Tonyon:
cocmas, cmpoeHue, ¢pusuueckue U  XuMmuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayueHue u npumeHnerue. TOKCHYHOCTb apEeHOB.



I'eHeTnyeckass CBA3b MEXAY YIVIEBOAOPOJAAMH, IMPUHAMICKAIMMHA K PA3JIUYHBIM
KJIACCaM.

[IpupoaHble MCTOYHHMKH YTIIEBOAOPOJAOB. IIpupoaHbIi ra3 W IOIYyTHBIE
HedTanble Ta3bl. Hed1h u e€ mpoucxoxaenune. Crocodbl mepepaboTku HeTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUH, KaTaluTU4YecKuil), mupoius. [IpomykTsl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITYy. KaMeHHbI!
yToJb ¥ MPOAYKTHI €ro nepepaboTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HU3YyYEHHUS BELIECTB W HMX IPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3liaMHt IJIACTMACC, KaAy4yKOB U Pe3uHbI, Kojuiekuuu «HedTby»
U «YTOJb», MOJIETUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB M TajJOr€HONPOU3BOAHBIX,
IIPOBEJICHNE MPAKTHYECKOW PabOThI: OJYYEHHUE STUJICHA U U3YUYEHHE €TO CBOWCTB.

Pacuérnbie 3amaun.

Boluucnenuss mo ypaBHEHMIO XHMMHUYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IMPOAYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranndeckue coelMHeHUus

[IpenenbHble OIHOATOMHBIE CHUPTHL. METaHOI W 3TAaHOJ: CTPOECHHUE,
dbu3nYeckue U XUMHUYECKHE CBOMCTBAa (peakiuu C AaKTUBHBIMU METajllaMu,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), TpPUMEHEHHE. BOJIOpOJHbIE CBS3U MEXIY
MOJIEKYJIAaMU CIIUPTOB. JIeHCTBME METAHOJIAa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaromMHele  COUPTHL. JTWICHIJIUKOIAb W  T[JULEPUH: CTPOCHHUE,
dbu3nyeckue W XUMHYECKHE CBOMCTBa (B3aMMOJEHUCTBUE CO IIETOYHBIMHU
MeTaJlJlaM{, KaueCTBEHHAs peakiusi Ha MHOTOaTOMHBIE cnupThl). [lelicTBue Ha
OpraHu3M 4esnoBeka. [[puMeHeHne TnnepruHa U STUJICHTJIUKOJIS.

@deHoy: CTPOEHUE MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA.
TokcuunocTh penona. [lpumenenue genona.

Anpaeruzipl U kemowuwvl. DoOpmanpIETHl, aAUETAIbIACTU: CTPOCHHUE,
dusnueckre W XUMHYECKHE CBOMCTBA (PEAKIIMM OKHUCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIUH), OJIyYEHUE U TPUMEHECHHUE.

OnHOOCHOBHBIE MTPeEIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAs
KHUCIIOTBI: CTPOCHHE, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, PeaKIus dTepudukanun), morydeHue u npuMenenne. CteapuHoBas
U OJIEMHOBAsl KUCIOThI KAaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JeHCTBUE.

Cnoxnple 3GUpPHl KaK TPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponu3
cnoxHbIX 3upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
pPOJIb XKUPOB.

YrneBompl:  cocrtaB, KiaccuuUKauMs ~ yriaeBojoB  (MOHO-, JHU- U
noyrcaxapuabl). [roko3a — mpocTedmmuii MoHOCaXapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3UYECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meau(Il), okucnenne aMMuagyHbIM pacTBOpOM okcuzaa cepedpa(l), BoccranoBieHue,
OpoKEeHUE TIIOKO3bI), HAXOXKJICHUE B IPUPOJIC, TPUMEHEHNE, OMOJIOTHYECKas POJIb.
®dorocunTe3. DpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemtrono3a kak npupojHbie noauMepbl. CTpoeHue Kpaxmana u
HeUtoNI03bl.  PU3MuecKue W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIH3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEIIECTB M HX MPEBPAILCHUIN:
IpOBEJICHNE, HAONIOJCHUE U OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKHUCICHUE ATaHOJIa
okcugoMm Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJIEUCTBHE TJIMIIEPUHA C
ruapokcusiom meau(Il)), anpnerunoB (OKuciIeHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rugpoxcumom wmenu(ll), B3ammomeicTBUEe Kpaxmana C HOJOM),
IIPOBEJIEHNE NMPAKTHUUECKOWU paboThl: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrbie 3amaun.

Boluucnenuss mo ypaBHEHMIO XHMMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMHM MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WM MMPOJTYKTOB PEAKIIMH).

A3oTcoaeprkallue opraHM4ecKue COeIMHEHHUS.

AMUHOKHCIIOTHI Kak aM(OoTepHble Oprannyeckue coequHeHus. Gu3nyeckue u
XUMUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mNpuMepe riauiuHa). buonorunyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuapl.

benku kak mnpupoIHBIE BBICOKOMOJIEKYJIApHBbIE coenuHeHus. [lepBuunas,
BTOpUYHAs W TPETUYHAsI CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OEJIKOB:
TUAPONIN3, ICHATYpalsl, KAYECTBEHHbIE PEAKIINHY HA OEIIKH.

OKCIEpUMEHTAIbHBIE METOJIbI H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
HAOJIIOICHUE U OMMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: A€HATypauus OEJIKOB MpU
HarpeBaHUM, IBETHBIC pEaKIUU OEITKOB.

BbicokoMoJIeKy/JISIPHbIE COeIMHEH S

OCHOBHbBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3AlUU, CPEIHSST MOJIEKYJsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIHSL.

DKCIEpUMEHTAIbHBIE METOJIbl H3YyYECHHUS BEIIECTB M HUX MPEBpAlCHUN:
O3HAKOMJICHUE C 00pa3amMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4YyKOB.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaIMETHBIX CBSI3€M MPU U3yYEHUH OPTraHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS 4Yepe3 MCIOJNb30BaHUE Kak OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHATHH, TaK W TOHSATHUH, SBISIOMIUXCS CUCTEMHBIMU JUISI OTJEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mure ecTeCTBEHHO-HAYYHbIE MMOHATHSA: SBJICHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHSs, aHAIHM3, CUHTE3, KiacCU(PUKAIUs, ePUOIUIHOCTh, HAOIIOIEHUE,
U3MEpEHne, IKCIIEPUMEHT, MOJIETTUPOBAHHE.

dusmka: wmarepus, OSHEprus, Macca, aroM, DJJCKTPOH, MOJIeKyJa,
SHEPreTUYECKHi YpPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHHE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U €AMHUIIBI KX U3MEPCHHS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OWOJIOTMYECKH AaKTUBHBIC BemiecTBa (OCNIKH, YTICBOIBI, >KUPHI,
dbepMeHTHI).

I'eorpadus: MuHEpasbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILINBO,
PECYPCHI.

TexHOMOTHSA: THINEBbIE TMPOMYKTHI, OCHOBHI PAIMOHAIBLHOTO THTAHHUS,
MOFOIITNE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE MperapaThl, MaTePHAIIBI U3
VCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
0o0OyJalmMMUCA TporpaMM CpeiHero ooOimero ooOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM M MpeaAMeTHbIM). HaydHo-MeToauyecko OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEero
00pa3oBaHUsI SIBISETCS CUCTEMHO-AEATEILHOCTHBIN MOAXO/I.

B cootBeTcTBMUM ¢ CHCTEMHO-ACATEILHOCTHBIM TMOJXOJAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHUsI BBIICJICHBI CIAEAYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIMUMHCS POCCUUCKON TpaKJaHCKON HUACHTUYHOCTH —
TFOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIETICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKUX TpaJULIMid 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAlOIMXCSl PYKOBOJCTBOBAThCS B CBOEH
JEATEeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIEJIOCTHOM
CHUCTEME XMMHUECKOro 00pa3oBaHUs;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHIECKON KYJIbTYPhl U CIOCOOHOCTH CTaBHUTH
LU U CTPOUTH )KU3HEHHbBIE MJIAHBI.

JIngyHOCTHBIE pPE3yibTaThl OCBOCHUS MpeaMeTa «XHUMHS» JOCTUTAIOTCS B
€MHCTBE Y4Y€OHOM M BOCHUTATEIHLHOM JESTEIBHOCTH B COOTBETCTBUH C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH 1IECHHOCTSIMU
U HJlealaMd POCCUHCKOTO TPa)XJaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIIECTBE
HOpMaMH W  TpaBWIaMHU  TIOBEJCHUS,  CIOCOOCTBYIONIUMH  TpOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTUS UM HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTH
00yJaroImmxcs.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NpeaAMeTa «XUMHUS» OTpPaKaroT
c(OpPMHPOBAHHOCTh OTBITA ITO3HABATEIIBHON M TMPAKTUYECKON JEATEIbHOCTH
o0ydJaronmxcs Mo peaausalii IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCJE B
YacTHU:

1) rpa:xIaHCKOro BOCIIMTAHHUSA:

OCO3HaHUS 00YYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBa)KCHHS K 3aKOHY U ITPABOIOPSAIKY;

MPEICTABICHUS] O COLMAIBHBIX HOpPMax M IMpaBWiaX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITEILHOCTH IPU CO3/IAHUHU YUEOHBIX
IPOEKTOB, PEILICHNH YU€OHBIX 1 IO3HABATENIbHBIX 3aa4, BHIITOJIHEHUU XUMHUUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M MPUHUMAaThb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEeHThI IpYTUX MPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH JESITEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIHIO
OTEYECTBCHHON XUMUU;

YBaO)XEHUs K Ipolieccy TBOpUYECTBA B 00JACTH TEOPUM U IMPAKTUUYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTMIKEHUS HAYKH €CTh PE3yJIbTar
JUINTEIbHBIX ~ HAOMIONEHUHN, KpPONOTIMBBIX OKCIIEPUMEHTAIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

MHTEpeca U I03HABATENBHBIX MOTUBOB B IIOJyYEHHUH U ITOCJIEIYIOIEM aHAIIN3E
UH(pOpPMAIUH O IEPETOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllH, CBA3aHHBIE C XUMUUYECKUMHU SBJIICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELICHHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M MOCTYNKH CBOUX TOBapHIIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popmupoBaHHs KYJbTYPBbI 310POBbS:

NOHUMaHUSl LIEHHOCTEH 3I0pOBOro U 0Oe3omacHoro ooOpas3a >KH3HHU,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOUIIEHHS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBbIO;

coOtofieHUs MpaBwil 0€30MacHOro OOpallleHHs C BEUIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPAaBWI HWHIWBHIYaJIbHOTO M  KOJUIEKTHBHOIO
0€30MMacHOT0 MOBEICHUS B CUTYAIUAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCHEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOiIeHHs
AJIKOT0JIs, HAPKOTHUKOB, KYpEHUs);

5) TpyaoBOro BoCUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTEIbCKON
NEATEeIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM MW APYTrMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAITPaBJIEHHOCTH (B paMKax CBOETO KJIAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY HU3YUEHHUIO0 MPodeccuid pa3aIuvyHoro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MPEIMETHBIX 3HAHUI 11O XUMUHU;

YBaXXEHHUS K TPYAY, JIOJISIM TPyJa U Pe3yIbTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYaJIbHOM TpPaeKTOpUU
oOpasoBanusi, Oynymiei mnpodeccud U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa 3KOJOTHYECKUX MpOoOJeM, BIHUSHUSA
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BaHUSA JOCTIDKEHUW XUMHH  JUIs
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOTO HENPHUATHS JCUCTBUM, TMPUHOCIAIIMX BpEH OKPYKArOUIEH
NPUPOJIHON cpelle, YMEHHUSI MPOTHO3UPOBATh HEOJArOMPHUATHBIE SKOJOTHUYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX ICUCTBUM U MPEOTBPAIATh UX;

HaJIMYUsl Pa3BUTOTO SKOJOTMYECKOT0 MBIIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa NeATEeIbHOCTH AKOJIOTUYECKOU HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMHU B IO3HABATEJIbHOU, KOMMYHUKATUBHOW U COLMAIBHOU
MpaKkTUKe, CIOCOOHOCTM U YMEHHUSI AaKTUBHO MPOTHUBOCTOSTh HJCOJIOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOU MPAKTUKH,

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
GbopMUPOBaHUY PANMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU II€JI0CTHOTO
IpeACTaBICHUs] 00 OKPY>KalollleM MHUPE KakK O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XWMHU [IJII  COBPEMEHHOM
MBWJIN3ALNUN: B €€ TYMaHUCTUYECKOW HAITPABICHHOCTH U BaXKHOM POJIU B CO3/1aHUU
HOBOM 0as3pl MaTepHATbHOW KYyJbTYPhl, PEIMIEHUH TIOOATBHBIX MpoOJeM
YCTOWYHMBOTO PA3BUTHS YEJIOBEYECTBA — ChIPHEBOM, SHEPreTUUYECKOU, MUIIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIIOBUN
YCHENIHOTO TPY/la M SKOJOTUYECKH KOM(DOPTHOM KU3HH KaXKJIOTO WieHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUSA, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
noJiy4aeMble 3HAHUS JJI aHAIN3a U OOBSICHEHUS SBIICHUM OKPY>KAIOIIETO MHUpa U



MIPOUCXOMSININUX B HEM U3MEHEHUN, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOLTUXCS JJAHHBIX C IEJIbI0 MOTyUYEeHUSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENILHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHust Ipo0ieM B pealibHbIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM 1€ TEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMoOOpa30BaHUI0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUM 1O XHUMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyAa B paziuyHbIX chepax mpodeccroHaabHOM

NEATEIIBHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3yabTaThl OCBOSHHS yU4EOHOTO MpeaMera «XUMHS» Ha
YpOBHE CpeaHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble A (OPMHUPOBAHHUSA  MHPOBO33PEHUS  OOYyUYaIOLIUXCS
MEKIUCIUIUTHHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE TOHSTHS, OTPAKAIOIINE
[IEIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHENH(HKY METOIOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoIiecc, CHCTeMa, HayuHbId (DaKT, TPUHIINIL, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOPHsI, UCCIIeI0BaHNE, HAOIIOICHNE, U3MEPEHHE, SKCIIEPHUMEHT U IPyTHE);

yHHUBEpCaJlbHbIE yueOHbIe NeHCTBHA (IT03HABAaTEIbHBIE, KOMMYHHKATHBHBIC,

pEryJIITUBHBIE), o0ecreunBaroIue dbopmupoBanue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COITUAIEHON KOMITETCHIINN 00yJarOIuXCs;
CIOCOOHOCTH 00yJaroIIXCs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIMIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M yHUBEpCAJIbHBIC y4eOHBIC
JIEVUCTBUS B IO3HABATEIILHON U COIUAIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PpE3yJIbTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMH, KOMMYHHMKATHBHBIMH W  PETyJISTHBHBIMU
JEUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU MO3HABATEJbHBIMH
JIeiCTBUSIMM

1) 6a30Bble JJOrH4YecKue JeicTBUSA .

CaMOCTOSITENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MIPoOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LENN JESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JTOCTHKEHHUS, COOTHOCUTH PE3YJIHTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIECJISAMU;

WCIIOJIb30BaTh NP OCBOCHUU 3HAHHUI TMPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICTIATh XapaKTEPHbIE MPU3HAKU TMOHSATUA U yCTAHABIMBATh MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS U1 OOBSCHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUH JUIS KiIacCU(PUKAIMM BEILECTB U
XAMHUYECKUX PEAKIINM;

YCTaHABIMBAaTh MPUYMHHO-CICJICTBEHHBIE CBS3M MEXKIy H3Y4YacMbIMU
SBJICHUSIMU;

CTPOUTHb JIOTMUECKHUE paCCYXICHUs (MHIOYKTHBHbBIE, JEAYKTUBHBIE, I10
AQHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B PACCMATPHUBAEMBIX
ABJICHUSX, (POPMYIHPOBATH BBIBOBI U 3aKIIOUECHMUS;

IPUMEHATH B MPOLECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHNUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas popmylia, ypaBHEHHE XUMUYECKON peakluu
— IpU PEIICHUU y4yeOHBIX MO3HABATEJIBHBIX M MPAKTHMUYECKUX 3a]ad, NPUMEHSIThH
Ha3BaHHbIE MOJEIbHBIC NPEACTABICHUS JJI BBISABICHHS XapaKTEPHBIX ITPU3HAKOB
U3y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIM.

2) 0a3oBbI€e HCCJIEI0BaTEILCKUE 1eHCTBHSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHYECKHUX
peaKLHnii;

(GbopMyIHpOBaTh LIEJIM U 3a/1a41 UCCIIEIOBAHUS, UCIOJIb30BATh MOCTABICHHBIE
U CaMOCTOATEIbHO C(OpPMYJIMpPOBaHHBIE BONPOCHI B KAadeCTBE HMHCTPYMEHTA
NO3HAHUSA U OCHOBBI 1Jis1 (D)OPMHPOBAHUSA TUIIOTE3bI 10 MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUI;

BJa/JIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJI0M
npoLecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyJIHpoBaTh
000011IeHNS U BBIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJEITAHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENIbCKOW M MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIBHOMY
IOMCKY METO/I0B PEIIEHUS MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3ITMYHBIX METOJ0B
NO3HAHUS.

3) padora ¢ unpopmanuei:

OpUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HWH(poOpMauuu (Hay4yHO-
HOMYJISIpHAsl JUTepaTypa XUMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHBbIE IOCOOUS,
pecypcbl MHTepHeTa), aHATU3UPOBaTh MH(POPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IPEICTABIICHHUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTH U
HENPOTHUBOPEYUBOCT;



dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3NIUYHBIE METOJbI MPU TIOUCKE H
otbope wuHOOpPMANMK, HEOOXOAWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUM U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMaJbHYI0  (GOpMy  MpEACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IPHU PabOTE C XUMUYECKOMN
uH(poOpMaIMeil: MPUMEHATh MEXKIpPeIMETHbIE ((U3MUEeCKUEe W MaTeMaTHYECKHUe)
3HAKW U CUMBOJIbI, OpMYIIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CMMBOJMYECKHE CpEACTBA
HaTJISTHOCTH.

Ogj1ajieHNe YHUBEPCAJIbHBIMHA KOMMYHUKATHBHBIMY J1€/iCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJa€MOM T€MbI B XOJ/i€ JUajora u/uiu
JTUCKYCCHUW,  BBICKa3bIBaThb  HACH, (OPMYJIHpPOBATH CBOM  INPEIIONKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATCIBHOUW JCSITEIBHOCTH,
MOJTYYCHHBIX CAaMOCTOSATEIBLHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH BBITIOJTHCHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHYECKOW pabOThI MO MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peanu3alid yIeOHOTO MPOoeKTa U (POpMyIHUPOBATh BBIBOJIBI
10 pe3yJibTaraM MPOBEAEHHBIX HCCIACAOBAHMM MyTEM COTJIACOBAHUS TO3WUIIUNA B
X0J1e 00CYXAeHUSI U 0OMEHAa MHEHUSIMH.

OBj1ajieHNe YHUBEPCATbHBIMHU PEryJATHBHBIMH JeHCTBUSIMM:

CaMOCTOSITEIIbHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO
NeATETBbHOCTh, OMpenelisass e€ Ieau W 3a7add, KOHTPOJIHUPOBaTh M TIO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBAaTh MpejaraéMblii aJIrOpUTM JEUCTBUH IpuU
BBITIOJTHEHUN YYEOHBIX U HWCCIENOBATENbCKUX 3a7ad, BbIOMpaTh HamOoIee
3¢ eKTUBHBIN CcrMOcO0 WX pemeHUus C yYETOM TMOJYyYCHHUS] HOBBIX 3HAHHHA O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JESTEIHPHOCTA HA OCHOBE CaMOaHAIIN3a
CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATbBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XuUMHS»
OTpPaXaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KaApTUHBI MUPA, POJIM XUMUU B ITIO3HAHUU SABJICHUU ITPUPOJIbI,



B (QOpPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JHYHOCTH, €€ (QYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM ISl PEIIeHUsI TPAKTUYECKHUX 3a/1ad U SKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M MIPUPOJIHOM CPElIE;

BJIQJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKH DJIEMEHT, aTroM, JJIEKTPOHHAas
000110YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, AJIEKTPOOTPUIIATEILHOCTh, XUMHYECKAas
CBs3b, CTPYKTypHasi (opmyna (pa3BEpHYTas W COKpaIIEHHAs), MOJb, MOJSpHas
Macca, MOJISIpPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS TPYIINa, pauKall,
U30MEpHsl, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPO U
a30TcoJepKallue COEIUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS); TEOPUU M 3aKOHBI (TEOpHUS CTPOCHUS
opraHnueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHI SI3bIK XUMHUU; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXalume B OCHOBE MOHUMAHWS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PaKTOJIOTHUUECKHUE CBEJAEHUS O CBOMCTBax, COCTaBe, IOJYYECHUU H
0€30MacHOM HCIOJIb30BAaHUM BAXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JeATEeIbHOCTH YeJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC TMPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OTMMCAaHUU COCTaBa, CTPOCHUS U MPEBPAIIEHUN OPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUUYECKYIO CHUMBOJIUKY JIJIsI
COCTAaBJICHHSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHEHUN XUMHUUYECKUX PEaKIuH,
U3rOTaBJIUBaTh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEIIECTB JIJIsi WILIIOCTPAIlUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OPraHMYECKUX BEMIECTB II0 HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COeAuHEHUN (YTJIeBOJOPOABI, KHCIOPOA U a30TCOAEPIKAIINe
COCIUHEHHUS, BBICOKOMOJICKYJISIDHBIE COCIMHEHMS), JaBaTb MM Ha3BaHUS MO
cucrematuyeckoir HomeHkinarype (IUPAC), a Takxke NpUBOAUTH TPUBUAIIbHBIC
HA3BaHUSI OT/AEJIbHBIX OPraHWYECKUX BEUIECTB (ITHIICH, NPOIMIEH, AaleTUJICH,
STUJICHTIIUKOJb, TIUIEpHH, (HEeHod, GopManbAeTHI, aleTalIbICTHA, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBASI KUCJIOTa, TIII0K034,
bpyKTO3a, KpaxmMal, IeJUTI0I103a, TJIUIHUH);

c(OpPMHPOBAHHOCTh yMEHHUS OMPENEIATh BHUABI XUMHUYECKON CBS3H B
OpraHUYECKUX COCIUHEHUX (OMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUS TMPUMEHATHh TMOJOKEHUSI TEOPUU CTPOCHHUS
opranuveckux BemectB A. M. bytnepoBa 11t 00bsICHEHNS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHHUN XapaKTePU30BaTh COCTAB, CTPOCHUE, GU3HUECKHE
U XMMHYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, dTUJICH, MPOIUJIEH, alleThuiIeH, OyTaauen-1,3,
MeTui0yTaaueH-1,3, 6eH30J1, METaHOJI, TaHOJI, STUJIEHTJIMKOJIb, TIMIEPHH, (GEHOT,
aneTaibJIerull, MypaBbuHasl U YKCYCHAsl KMCIIOTBI, TII0K03a, KpaxmaJl, 1eJIIi0103a,
AMUHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKIY HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIUNH C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (pOpMyIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh UCTOUYHUKH YIIIEBOJOPOIHOTO
CBIPbs (HE(DTH, MPUPOAHBIN ra3, YroJyb), CIIOCOOBI MX NMEPEPAOOTKU U MPAKTUUECKOE
pUMEHEHUE POIYKTOB NEPepadOTKu;

c(OPMHPOBAHHOCT, YMEHHHA TIPOBOJIUTH BBIYUCICHHUS 110 XHWMHYECKHM
ypaBHEHUSIM (Macchl, 00bEMaA, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIU IMPOIYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 HCXOAHBIX BEILIECTB
WM IPOAYKTOB PEAKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BIaJAETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3yEMbIX B XUMUU NIPH W3YUYEHUU BEIICCTB U
XUMHUYECKUX SBIICHUN (HaOJIFOICHHE, N3MEPEHHUE, SIKCIICPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIC XWMWYECKHE 3HAHUSA I TPUHATHS pCUICHUH B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUsIX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMCHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBUiia MOJIb30BAHUS XUMUYECKOU
NOCy/IoOl M JIabOpaTOPHBIM O0OpYJOBaHHWEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMUA B COOTBETCTBHHM C MHCTPYKIHSMH IO BBITIOJIHCHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCT, yMEHUH ITUTAHHPOBATH W BBITIONHITH XHUMHYCCKUI
AKCIIEPUMEHT (TIPEBPAIICHHS] OPTAHMYECKUX BEIIESCTB MPU HATPEBAHHH, ITOTYUECHUE
ATUJICHA U U3YUYEHUE €TO CBOWCTB, KAUECTBCHHBIC PEAKITUY OPTAaHUIECKUX BEIICCTB,
JieHATypanus OEIKOB MPU HATPEBAHWH, IIBETHBIC PEAKIIMH OCTTKOB) B COOTBETCTBUU
C TMpaBWJIaMW TEXHHUKH OE€30MAaCHOCTH TpU OOpalleHHH C BEMIECTBAMU H
7a00paTOpHBIM ~ O0OpYJOBaHUEM, MPEACTABIATh  PE3yJbTAaThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3allCH YypPaBHEHUH COOTBETCTBYIOIIHMX PpEAKIUi U
(dbopMyTHpPOBaTH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(bOpMAIINIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOU
uHdopmaru, HTepHET U Ipyrux);

chOPMHPOBAHHOCTh ~ yMEHHH  COONIOZaTh  TPaBWJIa  DKOJOTHYECKU
IEJI€CO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOM JESITEIHHOCTH B IEIAX
COXpaHEHHUsI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON Cpe/bl, OCO3HABATh



OIACHOCTh BO3JICHCTBUS HA >KUBBIE OPTaHU3MBI ONPEHACITEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMmbIicy Tokazarens I[1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIIEHUSI W TPEAOTBPAICHUS HMX BPEIHOTO BO3JCUCTBUA HA OpPraHU3M
YeJIOBEKa,;

JUI O0yYaroIIuXCsl ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3710POBbS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHU;

JUISL CJIETNBIX M CIIA0OBHAAIIMX OOYYaIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpains misa 3anmucu XuMHYeCKUuX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC
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1.1

IIpenmer
OpraHUYEeCKOu
xumuu. Teopus
CTPOEHUS
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n

/

I

Tema ypoka

KogunyecTBo 4acoB

KourpoJuabHubie
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

JlaTa
U3yUYeHUs

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannyeckoit
XHUMHHU, ee BO3HHUKHOBCHUC,
pa3BUTHUE U 3HAYCHUE

05.09.2023

Teopus crpoeHus
OpPraHUYECKUX COeTUHEHUN
A. M. bytneposa, eé
OCHOBHBIC ITOJIOXKCHUA

12.09.2023

IIpencrasienue o
KJIaccuUKaIIH
OpPraHUYECKUX BEIIECTB.
Howmenknartypa
(cucremaTtnueckas) u
TPUBHUAJIBHBIC HA3BAHU
OpPraHUYECKUX BEILECTB

19.09.2023

KonrtpomnsHas padora Nel

26.09.2023

AJIKEHBI: COCTaB U CTPOEHHUE,
CBOHCTBA

03.10.2023




Meran u 5TaH —
IIPOCTEUIINE MTPEACTABUTENHN
AJIKaHOB

10.10.2023

OTHIICH U MMPOIMUJICH —
HpOCTCﬁH.IPIC npeaACTaBUTCIIN
AJIKCHOB

17.10.2023

Ankanuensl. bytanuen-1,3 u
MeTunoyTaauen-1,3.
[ToydeHne CHHTETUYECKOTO
KaydyKa U pe3HHbI

31.10.2023

[TpakTuueckas padota Ne 1.
«llomyuenue stunena u
U3Yy4YECHHE €r0 CBOWCTB)

07.11.2023

10

AJTIKHHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUU PS/I.
AneTuieH — MpOoCTEN NN
MIPEACTABUTEIND AJTKUHOB

14.11.2023

11

Brluucnenus o ypaBHeHHIO
XUMHUYECKON peaKkLuu

21.11.2023

12

ApeHbl: 6€H30J1 U TOJYOJI.
TOKCHUYHOCTH APEHOB

28.11.2023




13

I"'eneTnueckas cBsA3b
YIJIEBOJOPOJIOB,
MPUHAIIEKAIUX K
Pa3JIMYHBIM KJIaccaM

05.12.2023

14

[IpupoaHbie HCTOUHUKH
YIJIEBOAOPOJOB: IPUPOIHBII
ra3 u MonyTHbIC HEPTIHBIC
ra3pl, He()Th U IPOAYKTHI €€
nepepadoTKu

12.12.2023

15

IIpupoaHbIe HCTOYHUKU
YTIIEBOJOPOAOB: IPUPOAHBIN
ra3 u MonyTHbIE HEPTSIHbIE
ras3bl, HepTh ¥ IPOTYKTHI €&
nepepadoTKu

19.12.2023

16

KonrtpomnbHas pabdora 1o
pazzeny «YTIeBoI0pOIbD)

26.12.2023

17

[IpenenpHbIE OTHOATOMHBIE
CIUPTBL: METAHOJ U STAHOI.
Bognopoanas cBs3b

16.01.2024

18

MHOroaromMHsele CIIUPTHI:
STUJICHTJIUKOJIb U TIIULEPUH

23.01.2024




19

DeHO: CTPOCHUE MOJIEKYJIBI,
(1)I/I3I/I‘-ICCKI/I€ U XUMHWYCCKUEC
CBOMCTBA, MPUMEHEHHE

30.01.2024

20

Anpneruapl: opMalibaeTuI
U arneTaiabAerua. AeToH

06.02.2024

21

OIHOOCHOBHBIE MPEAEThHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAas U YKCYCHas

13.02.2024

22

[Tpaktuueckas pabota Ne 2.
«CoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBD)

20.02.2024

23

CreapuHOBas ¥ OJICMHOBAs
KHCJIOTBI, KaK
NPEJCTaBUTENN BBICIIUX
KapOOHOBBIX KHCIIOT

27.02.2024

24

Mpbl1ia Kak CoJi BBICIIUX
KapOOHOBBIX KHUCJIOT, UX
MOIOIIIEE IENCTBUE

05.03.2024

25

CrnosxHble 3(hUpbI Kak
MIPOM3BOHBIC KAPOOHOBBIX
KUCHOT. ['Maposin3 CI0KHBIX

3¢upoB

12.03.2024




26

JKupsl: rusponns,
IIpUMEHEHUE,
Ouosoruveckas pojb JKUPOB

19.03.2024

27

VrieBoasl: COCTaB,
KJ1acCU(UKAITHSI.

Baxueiimme npeacraBuTeNnu:

IJII0K03a, PPYKTO3a,
caxaposa

02.04.2024

28

Kpaxman u nemnoiosa kak
MIPUPOJHBIE TOJTUMEPBI

09.04.2024

29

KonTponbnas paboTa mo
pazneny
«Kucnopoaconepxkaiue
OPraHUYEeCKHUE COCTUHEHUS»

16.04.2024

30

AMUHBI: METUJIAMHH U
AHUJIMH

23.04.2024

31

AMHHOKHCIIOTBI KaK
aM(poTepHBIC OPraHUYECKUE
COCIMHCHHS, UX
OHOJIOTHYECKOE 3HAUCHHE.
IHenTuas!

07.05.2024

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIC
COEIMHEHUS

14.05.2024




OCHOBHBIE TOHATHS XUMHU

33 | BBICOKOMOJICKYJISIPHBIX 1 21.05.2024
COCIMHEHU I
OCHOBHBIE METO/IbI CHHTE32

34 BbICOKOMOHf?KyJI}IpHBIX 1 28.05.2024
coenuHenuii. [Inacrmaccer,
Kay4yKH, BOJIOKHA

35 | PesepBHbIil ypok 1

36 | PesepBHBIi ypok 1

OBUIEE KOJIMYECTBO 36

YACOB IIO ITPOTPAMME










YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






