MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MHUHUCTEPCTBO OBPA3OBAHUSA N HAYKHU PECITYBJIUKHU
TATAPCTAH
HUcnonnurtebHbIA KOMUTET MyCIIOMOBCKOI0 MYHUIUIIAIBHOI0 PailoOHA
PecnyOoumku Tatapcran
MyHununajabHoe 010/:KeTHOE 0011e00pa3oBaTeibHOE YUpPesKIeHne
MycaroMOBCKHUM JTULEH

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3amecturenb qupekropa  Jupekrtop
Cwmernos P.P. JlaTeritnoBa A.T. Axmermna Y.T.
[Tporokoin Nel ot «28» 08 [Iporokon Nel ot «29» 08 [Tpukaz Nel62 ot «29» 08
2023 r. 2023 r. 2023 .
PABOYAS ITPOI'PAMMA

(ID 2218582)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»
1t ooydaromumxcs 10 — 11 xmaccos

MycaromoBo, 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOmero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHON 00pa30BaTENbHOM MPOTPaMMbl CPEAHEro O00IIeTo 00pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepanny, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBI, U
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYUAIOIINXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOydJarommuxcsl Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMS CPEACTBAMHU yYeOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efleld W TPUHIUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPAET OCOOYIO POJb B
COBPEMEHHOW LUBWJIM3ALMK, B CO3JJaHUM HOBOW 0a3bl MAaTEpUAIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI M YeJOBeKa, KOTOopoe (popMuUpyeTcs B XMMHUU Ha OCHOBE TMOHHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO
TpyJda W KH3HU KaKI0ro wieHa oOmiectBa. COBpeMEHHass XMMHS Kak Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOmMMMH LEISMU W NPUHLMUIIAMUA CPEIAHETO OOILEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEHIHOIO BKJIIOUYEHUS B JKU3Hb COLUYMA, NPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomyMHA  npeaMeTa  «XHMHsD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEro MHOTooOpasus
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NPEACTABICHU O CTpoeHHH BemecTB. CBeleHus 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs NMEpPBOHAYAIILHbBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUsA
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» 00ydaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTMYECKHX IMO3ULIUMN,
riy0oke TOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE€ O XMMUYECKHUX PEAKIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJib B NO3HABATEJIBHON M NPAaKTUYECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsI K IPOLECCY



TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIMBAThL MHOOPMAIUIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YalOMIMXCS MHPOBO33PEHUECKOW OCHOBBI IS TTOHMMAaHHS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMH ©  TEOPETUUCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
Takke Mpo0JeM COepeKEHUST IHEPTETUICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MHGOPMAIINK, HEOOXOIUMBIX JIJIsi IPUOOPETEHUS ONBITA MPAKTUIECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOICH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHusl XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE CpeIHEro 00111ero 00pa3zoBaHus, PU ONpPEICTICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH Y€JIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LIEJIAMU HU3YyYCHHS IMpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCS

e (opMHUpPOBaHHUE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTABIISIFOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JIekKaT KIIOUEBBbIC MOHSTHUS, (YHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHN MUPOBO33PEHUECKOIO XapaKTepa, 03HAKOMJICHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/IaX MMO3HAHMUS
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOAMMBIX Il MPUOOpeTeHUs
YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMHUYECKHX SBJICHUM,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON 1 MOBCEAHEBHOW KU3HU;



e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHMYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM MpPaBUII
0e30macHOro 0OpalleHus C BEIIECTBAMH.

Hapsiny ¢ aTum, conepxkaTesibHasi XapaKTepUCTUKA 1eJiel U 3a/lay U3y4eHUs
IpeaMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oomiero odpazosanus. CerojiHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
NPAKTHUECKONM KOMIIOHEHTE COJEp)KaHus OOydYeHUs, OpPHUEHTHPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHUS 3HAHUU M NPHUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHUX 3a]1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus 0O0y4aromMXcsl K yCJIOBUSIM JTUHAMHYHO Pa3BUBAOILIEIOCS MHpA,
(dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU M MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJI Pa3JIMYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAUMBIX [UIs MPUOOPETEHUsl OIbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B IO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE ITO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUM C KU3HEHHBIMU MMOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUs;

(dbopMupOBaHUE U pa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILLUICHUSI, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHWU U NPOBEJECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
PalMOHANBHOTO MPUPOIONOIH30BAHUS, TONOJHEHUS HEPIeTUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIBb30BaHUs TOJYYEHHBIX 3HAHUW JUIsI MPUHSTUS TPAMOTHBIX PEUICHUN B
CUTYaLIUSIX, CBI3aHHBIX C XUMUYECKUMU SIBJIICHUSMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnactu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero obmero oopazoBaHusi, cocrabisieT 68 dacoB: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyYecKOi XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omornorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3y4YEHHUS BEHIECTB W HMX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriesoaopoabt

AJKaHBI: COCTaB U CTPOEHWE, TOMOJIOTHMYECKMH psa. MeraH W 3TaH —
IpOCTEHIlINe NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHUYECKUN psAl. DTUIIEH U MPOIUIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XMMHUYECKHE CBOMCTBA (peakluy TUAPUPOBAHMS, TaJOTEHUPOBAHUS, THApaTalH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu raJjoreHMpOBaHMUsS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  Quauueckue U  XuMuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
apeHOB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMIEKAIMMHA K
Pa3IMYHBIM KJIaCCaM.

IIpuponHble UCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHbiii ra3 U IOIYyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:



NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), nupoau3. I[IpomykTel
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBIIIIEHHOCTA U B ObITy. KamMeHHbIN
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «Yroip», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOreHONPOU3BOAHBIX, TPOBEICHUE MPAKTUUYECKON pabOThl: MOJyUYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEUIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (PEaKkIMM C aKTUBHBIMU MeETaJllaMH,
rajJloreHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHue. BoaopoaHble CBsI3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIIOYHBIMU
MeTaJlJlJaMi, KaueCTBEHHAsl pEaklMsi Ha MHOTOaTOMHbIe cnupThbl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumenenune rauuepuHa U STUICHTITUKOJIS.

®deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpaerunpl U kemouvl. DOpMaNBIAETH, ALETAIBJIETHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pPEaKUUU OKHCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue A Kiiacca KUCIIOT, peakius dTepuduKaIim), mojaydyeHne u mpuMeHeHue.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEIACTABUTENN BBICIINX KapOOHOBBIX
KHUCITIOT. Mblja KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.

VYraeBoawsl: coctaB, kjaccuukaius — yriieBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugoM menu(ll), okuciaeHne amMmmHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. Dotocunte3. OpykTo3a Kak H30Mep TIOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmana H
Heunroso3bl.  PU3NYecKue W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).




DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBe/IeHHEe, HAOJIIOJICHHE W ONHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJIa
okcuzmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzammomeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHNUE MPAKTUUECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTA PEAKIIUU 0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHuIecKue COCTUHCHMUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OpTaHWYECKHE coeAuHEeHUs. DU3nvecKue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBpaIlCHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOTMMEPHU3AlUNA, CPEAHSIS MOJCKYIIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TIOHATHM, TaK W TOHSATHH, SBJSIONIUXCS CUCTEMHBIMHU ISl OTICIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHWE, HAYIHBIA (DaKT, THUIOTE3a,
3aKOH, TE€OPHs, aHAJU3, CUHTE3, KjIacCUu(UKaIius, MepUuoAUIHOCTh, HAOIIOJEHUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusuka: MaTepus, OJHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
bepMeHTHI).



['eorpadusi: MuHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
peCypCHL.

TexHOJorus: IMHUILIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHU,
MOIOLIME CPELICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaTsl, MaTepUalIbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dJeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J04YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpelesieHusl 3JEKTPOHOB MO OpOHUTaIsIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CUCTEMbI
xuMuueckux anemMeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOjaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenne BemecTBa. XUMHUYECKas CBA3b. Buabl XMMHUYECKOW CBSA3M
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauimdeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHONM XUMHYECKOM CBsI3U (OOMEHHBII U  JTOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckass — peaknusa. Kimaccupukanuss — XUMHYECKMX — peakiuil B
HEOPTraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPaHEHUS W MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHoecus. [Ipunmun Jle [larenbe.

Dnektponutuueckas auccounanus. CuiabHble U ciadble dyekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XxuMuueckux sneMeHtoB [l. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
ONKCAaHKUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPENbl PACTBOPOB BELIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOpA, pEaKIUH HOHHOrO oOMeHa),
MPOBEJICHUE NIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUETHI, PAacUYEThl C HUCIOJIH30BAHUEM IMOHATHS «MaccoBas
JTOJISI BELIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxenue HemeraiuioB B llepuoauueckor  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®du3ryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (HAa MpUMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IpruMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHUN Pl HAPSHKEHUN METAJIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHUS BEIIECTB M HX MpPEeBpallCHUMN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHWEe U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHble 3anaumn.

PacuéTtel macchl BemiecTBa WM O0OBbEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0OeCIEUeHHH 3KOJIOTHYSCKOM, SHEPreTHYSCKOW U IHIICBOM
0€30macHOCTH, Pa3BUTHH MeAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.



[IpencraBiaennss 00 OOMMX HAay4YHBIX MPUHLUINAX MPOMBIILIEHHOTO
IOJIy4CHUS BaXKHEHIINX BEILECTB.

YenoBek B MHpE BEIIECTB M MATEpUAIOB: BA)KHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yno0peHus.

XAMHS W 3I0pPOBBE YEJOBEKA: IPABWJIA HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaToOB OBITOBOM XUMUHU
B [IOBCETHEBHOU KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzamust  MeXOpeaIMETHBIX  CBsi3ed Mpu  M3ydeHUH  oOmeil u
HEOpraHu4eckoi Xxumuu B 11 Kiacce ocylIecTBISETCS Yepe3 MCIOJIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISIOMIMXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccupuKaluus, NEpPUOAUYHOCTb, HAOIIOJEHHE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, SBICHHUE.

dusrka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3NUECKHE BEIUYUHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
peCypCHI.

TexHonorusa: XUMHYecKasi MPOMBILIIEHHOCTh, METAILTYprusi, MPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TMPOTpaMM CpelHero oOIero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01miero o0pa3oBaHMsl BBIJICTICHBI CIASAYIOMUE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIMYME MOTHUBAIMH K O0YUCHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH IEITOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABUTh
1EIN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE PpE3yJabTaThl OCBOCHHUS TMpeAaMeTa «XHMHS» TOCTHUTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESATENIBHOCTHU B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpoLeccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOM JEATeITLHOCTH
OOy4YaromMXxcs Mo peaju3alyy MPUHATHIX B 001eCTBE IEHHOCTEH, B TOM YHCIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABIICHUS O CONMAJBHBIX HOpPMax M TIpaBWjIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESITENIbHOCTU TMpPU CO3JAAHUU
y4eOHBIX MPOCKTOB, PEIICHWH y4eOHBIX W IMO3HABATENLHBIX 3a/a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3JIUYHBIX BUIOB YICOHOU EATETLHOCTH;



2) IaTPHMOTHYECKOr0 BOCIIUTAHUS .

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIUI0
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHUS HAYKU €CTh Pe3yibTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHaim3e MHPOPMAIMK O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIOCOOHOCTH OILICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJIEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MmacHoro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwiI 0e30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PELUICHWH NPaKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPodeccuil pa3IuvyHoro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alud COOCTBEHHBIX >XKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA



HKOJIOTUYECKU 1I€TIECOO0OPA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00AJBHOIO XapakKTepa 3KOJOTHYECKUX Ipo0JieM, BIIMSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEHWCTBHM, NPHUHOCAILMX Bpel OKPYKaIoIIEeH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKOHN HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

NOHMMaHHA cCHeUu(UKH XUMUU KaK HayKd, OCO3HaHMA €€ polu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKPYXaroIleM MHUpPE KaK O €IUHCTBE MPUPOJbl U YENOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHHs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOM
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BAXXHOW pOJIKM B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHOU KYJbTYpbl, pELIEHUHU TT100aNbHBIX MPOOIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJTlydyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHMs! SBJIICHUH OKPY’KaoILEero MUpa u
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B paziu4HbIX chepax mpodeccruoHaIbHOMI
NEeATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO MpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIE MOHATHUS, OTpPaXKarollue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIeA0OBaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIBHON KOMIIETEHIIUU 00y4aroInXcs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JIEWCTBUS B MIO3HABATEIIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMU UM  PETyJISTUBHBIMU
JCUCTBUSIMH.

OBaanenne YHHUBEPCATbHBIMHA Y4eOHbIMU MO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LeNu ACATEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpPATh OCHOBAaHUA M KpPUTEpUHM 7S KIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTAHABJIMBAaTh MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU pEIICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUUYECKUX 3ajiad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUIA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHHUS BEIIECTB U XUMHYECKUX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U  IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

OpuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENBLCKOW W MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lay, NPUMEHEHHUIO pPa3TuYHbIX
METO/IOB IMO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMauu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTH;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wHPOpMAIMK, HEOOXOAMMOW [UIsi BBIMOJHEHWS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3TMYHBIX TTOUCKOBBIX CUCTEM,;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uHGOpMAIMell: TPUMEHSATh MeEXIpeaMeTHbie (pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISIHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ AHAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIbHO MITM COBMECTHO CO CBEPCTHHKAMHU TPH BHIMIOJIHECHUN
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaqn3alud y9eOHOTro MpoeKTa U (HOPMyIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYXIeHHS 1 OOMEHAa MHEHUSMH.



OByajieHUe YHHBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOI IM0O3HABATEIbHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaAMOAHAIM3a
Y CAMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHM
Opuposbl, B (OPMHUPOBAHMM MBIIUIEHUS U  KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHUs] TPAKTUYECKUX 33124
U 9KOJOTM4E€CKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPUPOAHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINAE TOHATHA (XMMHYECKU DJIEMEHT, aTOM, JJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbIM CKeneT, (yHKIHMOHANbHAs TIpymna,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTMUECKUI P, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINEe COEAMHEHHUS, MOHOMED, MOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranuueckux BemiectB A. M. bytinepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIOJIb30BaHUU BAXKHEUIIMX OPraHWYEeCKUX BEHIECTB B OBITY U
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa;

Cc(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHUU HCIOJNb30BAaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALUU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpeACTIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JlaBaThb WM Ha3BaHUS II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAsSI KMCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

chOPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJIOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
buznUecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chlpbsd (HE(Th, NUPUPOAHBIA Ta3, Yroyb), CHOCOOBI HMX MEPepadOTKH U
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakinuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHCTEMOM 3HAHMM OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHU, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCY/IOl U J1a0OpaTOpPHBIM O00OpYJAOBaHHMEM, a TaKXe IpaBUjia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO JTaOOPAaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB IPU HATPEBAHUU, TIOJTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEI[ECTB, JCHATYypaIusi OCJIKOB MpU HArpeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B



COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpameHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHsI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOJHOM CpEelbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMas cMbIca mokaszatens [1/IK, mosicHaT, Ha mpuMepax CcrmocoOb!
YMEHBIIICHUSI W TPEJOTBPAIICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHON
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBajIeHTHas, MOHHAs, METaJUTMYeCKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJUTUYECKAsE JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SBIICHHH, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,



COCTAaBE, MOJIYYEHUH U 0€30I1aCHOM HCIMOJIb30BAaHUH BAXXKHEHIINX HEOPraHUYECKUX
BELIECTB B ObITY ¥ MPAKTUYECKOM JEATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIs
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HETalIEHAsl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENSITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAsI) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKON PpEmETKH KOHKPETHOTO BEILECTBA (ATOMHAs, MOJIEKYJIpHasi,
VOHHAasl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpEneIEHHOMY KJacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemenToB JI. M. MenneneeBa, WCIONb3ysd MHOHATHA «S-, P-, O-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUI
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3MYHBIM TpPU3HAKaM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEINIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIEC YPAaBHEHUS PEAKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH



ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIuYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOIMWX HAyYHBIX MPUHIIAIAX U
HKOJIOTHYECKUX MTPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUN COOJII0/IaTh MIpaBuila MOJIb30BAHUS XUMHUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHus C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN
AKCHEPUMEHT (pa3sioKEHUE MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdar-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiub» U «HeMetaiib»y) B COOTBETCTBHM C MMPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpeICTBa MacCOBOMU
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  IKOJOTHYECKHU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpPAHEHMSI CBOETO 3/I0POBBbS M OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA )KMUBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cvbeicnt mokazarens [IJIK, mosSCHATP Ha mTpuMepax CHocOObl yMEHBIICHUS W
MpEAOTBPAIEHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyectBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe H[%aRanecmde 06PA30BATEILHBIC
padoThI padoThI pecypeb
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipeamer opranndeckoit xumuu. Teopus Xumus, 10 k1. PIAOY
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 0 0 AITA «Axkanemus
M. bytneposa MUHITPOCBeIeHust Poccuimy
Hroro o pasneny 3
Paznea 2. Yraesogopoasl
Xnmusg, 10-11 ki1, TAOY
2.1 [IpenenpHBIC YIIIEBOIOPOIBI — ATKAHBI 2 0 0 BO MLIIY
Xumus, 10 k1. DI'AOY
HITA «Axanemus
MI/IHHPOCBGH_IGHI/IH
29 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 0 1 Poccun»
' aJKaJUEHBbI, aJIKUHbI Xumusi. Bupryansasie
nabopaTopHbIC U
MPaKTHYECKUE PaOOTHI.
OI'BHY «CPO»
Xumusg, 10-11 ka1, TAOY
2.3 ApoMaTnyecKkue yriieBoAaopo bl 2 0 0 BO MLTTY
IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIAOB U Xumus, 10-11 ki1, TAOY
24 3 1 0
uX nepepaboTka BO MI'T1Y
Hroro 1o pasneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
Xumusg, 10-11 ki1, TAOY
3.1 Cnuptsl. Denon 3 0 0 ])3(0 MIILY
nmus. BupryanbHble
nabopaTopHbIC U




MIPAKTUYECKUE PaOOTHI.
®OI'BHY «ICPO»

Anpaerunpl. KapOOHOBBIE KUCITOTHI.

Xumus, 10 k1. PIAOY
JITA «Akagemus

32 Crnoxuble 3¢upbl ! MuHnpocsemeHus
Poccuny
3.3 VriaeBoasl 3 ])3((1/;1\41\1;1[;11:1118]11 ki, TAOY
Htoro no pazneny 13
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
Xumus, 10 k1. DI'AOY
4.1 AmMuHBI. AMUHOKHCIIOTEL. benmkn 3 ﬁgﬁnﬁ)‘gsg;t:;ﬂ
Poccuny»
Htoro no pazneny 3
Pa3zaeu S. BeicokOMOJIeKYIsIDHBIE COeINHEHUS
5.1 ITnactmaccel. Kayayku. Boiokna 2 ggMﬁ?l_}gll wr, FAOY
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Ne n/n NPOrpamMMbl Bcero Koutpoabhbie  Tpakruieckue o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypeb
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Nl 5
Crtpoenue atomoB. [lepuoanueckuii 3akoH Xius, 10-11 k1, TAOY
1.1 u [lepuoanueckas cuCTeMa XMMUYECKUX 3 0 0 BO MLITY
anemenToB JI. 1. Menaeneena
Xnmusd, 11 xn. PI'AOY
19 Crpoenue BemiecTBa. MHOroo0Opasue 4 0 0 IITA «Axkanemus
' BEILIECTB MUHIIPOCBELIEHH S
Poccuny»
Xnmusd, 11 xn. PI'AOY
JITA «Axamemust
MUHIpOCBEIIECHHUS
Poccun»
1.3 XUMHYECKUE PEAKITUN 6 1 1 Xumus, BupTyashsie
nabopaTopHbIE U
MpaKkTH4IecKue paboThl.
OI'BHY «UUCPO»
Htoro o pasneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
Xumus, 10-11 k1, TAOY
BO MI'T1Y
21 MeTamst 6 0 1 Xumus. Bupryanbssie
71abopaTopHbIC U
HpPaKTHYECKUE PabOTHI.
OI'BHY «ICPO»
Xumus, 11 k1. D«ITAOY
JITA «Axamemus
2.2 Hewmerannbl 9 1 1 MuHMpocBenieH s
Poccun»

Xumud. Buptyanbhbie




nabopaTopHbIC U
MPAKTUYCCKHUC pa6OTI:I.
OI'BHY «CPO»
23 CBs13p HEOPTaHUYECKUX U OPTraHUUECKUX 5 Xumus, 10-11 ki1, TAOY
BEILICCTB BO MI'TIY
Hroro no pazueny 17
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 XUMHSA U )KU3Hb 4 gng\P/I[’llll_}g_ll ki, TAOY
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
JIOKYMEHT MOAMUCAH 3/TEKTPOHHOM NMOAMMUCHIO
05.10.24 14:30 CepTudukar

MYHUUMNNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE

YYPEXXAEHME MYCHIOMUOBCKVIVI JINLE MYCTIOMOBCKOIO
MYHULUMNNAJIbHOIO PAMOHA PECNYBJIMKU TATAPCTAH, AxMeTILnHa

YynnaH TarmposHa, AVPEKTOP

7536063727FA3F5805099FAE388AABBA (MSK)







