MHUHUCTEPCTBO IIPOCBEIIEHUS POCCUIMCKOU ®EAEPAIINN
MuHHCTEPCTBO 06pa3oBaHus M MOJI0Ae:KHOH MOMHTHKH CBepAIoBeKOi 001acTH
MKY YO MO bormanoBu4

MAOQY "bapa6unckas COII"

PACCMOTPEHO

MO yuutenei
€CTEeCTBEHHO-HAYUYHOTO
UK

PykoBoautens MO

Xapnamosa H.B.
[Ipotokom Ne
oT «27» aBrycra 2025 r.

PABOYASA ITPOI'PAMMA

COI'-TACOBAHO YTBEPXJIEHO
3am. mupektopa mo YBP  Tupextop OO
wf ‘ %7
ManTapuna U.A. Koupmmua UB.

ITporoxom Ne
oT «28» arrycra 2025 r.

(ID 7394839)

[Tpukaz No
oT «28» aBrycra 2025 T.

yueOHOro npeamera «Xumus. basoBbiil ypoBeHb»

17 o0yqaroruxcsa 10 — 11 ximaccos

c. bapa6a 2025



HOACHUTEJIBHASA 3AITUCKA

[IporpammMa 1O XUMUM Ha YpPOBHE CpelHEro ooOiero o0pa3oBaHUs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
obpazoBanust  (DPOII  COO), mnpenacraBneHHbix B DegepanbHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
o0Opa3oBarenbHbIE TPOrPaAMMbI, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHUS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMUU, K ONPEICICHUIO
oOmelt crpaterun OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS  OOyYaroONIUXCs
cpenctBamu ydyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KOHUenTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieH, COJep>KaHUs, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTeIbHON OpPraHU3alliu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX ILIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTHU IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pOBbIO U MPUPOIHOH cpene. Peannsyercs xumuueckoe 00pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpeIHEero oO0miero oOpa3oBaHHsl CpeACTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMHUHU € YUETOM CrenudUKU HAyKd XUMUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATIBLHOM KU3HH OOIIECTBA, a TAKKE C
yu€ToM OOIMX TeNied U TMPUHIMUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBbI CpeaHero oOmiero oOpasoBaHusi B Poccuiickoit
denepanum.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B
COBPEMEHHOM IMBWJIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOU
KyabTypbl. OHa BHOCHUT CBOM BKJIaAg B (OPMHPOBAHHUE PAIMOHAIBEHOTO
HAy4YHOTO MBINUIIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEJCTaBICHUs 00
OKpYXKalOIIlEM MHUpPE KaK O €JAWHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcsT B XMMHUU HA OCHOBE IIOHMMAaHHWS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOILIEr0 MUPA, OCO3HAHUS B3aMMOCBS3U MEXIY CTPOECHUEM BEIIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacCThI0 MHUPOBOU KYJBTYPbI, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPYy/Aa U XKU3HHU KaXaoro wieHa oodmiectBa. CoBpeMeHHas XHUMUS
KaK Hayka co3ujaTelibHasi, KaK HayKa BBICOKMX TEXHOJIOTMII HamnpaBjeHa Ha
perieHre ria00adbHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DHEPTeTUYECKOW, TMHINEBOH, HKOJIOTHYECKON O€30macHOCTH W
OXpPaHbI 3/I0POBBSI.

B cootBeTcTBUMU C OOmMMMH TEISMHA M TPUHIUIIAMHA CPEIHETO OOIIETO
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIit



YPOBEHb W3YYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOIMMYIO UM Ui BBIpAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOUEHHUS B KU3Hb COIMyMA,
OPOJOJDKEHUsT 00pa3oBaHMs B Pa3lIMYHBIX 00JacTsX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocTrapnsomUMHA  TIpeAMeTa «XUMHUSD» SBISIIOTCS  0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOMl HayKWu:
CUCTEMa 3HaHUI MO0 HEOPraHMYECKON XUMUH (C BKIIIOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYCHUH TIpeiIMeTa O0ECIeYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HAa OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUN XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckass xumus» u «OO0mas u
HEOopraHuvecKkas XuMus» c(HOpMHpPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJX0/Ja K H3YYEHHUI0 Y4YeOHOro marepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPAa3BUTHEM 3HAHUM Ha  ONPEJCIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKUX
COCAMHEHUW, a TAaKK€ HAa YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
IpeACTaBlieHud O cTpoeHuu BemecTB. CBepeHHs 00 H3y4yaeMbIX B Kypce
BEILIECTBAaX JAlOTCS B PAa3BUTUM — OT VYIJIEBOJAOPOAOB JO  CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUN. B Kypce opranudeckol Xumuu
MOJIy4alOT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI TEPBOHAYAIBHBIC TMPEACTABICHUS O XWMHUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHSI, O XUMHUUYECKOUN pEaKIIUH.

[Tog HOBBIM yrioM 3peHUss B TpeaMere «XuMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKHi MaTtepuan U (HaKTOJOTUYECKUE CBEICHMUS O BEIECTBAX U
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO0I1ast 1 Heopranuueckas
XUMUSD» O00YyYarolmuMCs TPEIOCTaBIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOMIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKEe MOHATh UCTOPUYECKOE M3MEHEHUE (PYHKITUI 3TOro 3aKoHa —
oT 00001IaroIIel 10 0OBICHSIONIEH U MPOTHO3UPYIOIEH.

Enunasg cucremMa 3HAHMM O BaXHEHMIIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHHUH, CBOWCTBAX M MPUMEHEHUU, & TAKKE O XMMHUUYECKUX PEaKIHIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MpPOTEKaHus AomnoJiHseTcss B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAMM COJAEPKAHUS, HMEIOIIUMH KYJIbTYpPOJOTHUYECKUNA H
MPUKIIATHON XapaKTep. DTU 3HAHUS CMOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBS3HU
XUMUHU C JIPYTUMU HayKaMH, PAacKpbhIBalOT €€ pPOJib B TO3HABATEIBHOU H
MPAKTUYECKOMN JIEATEILHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TPOIeCCY TBOPUYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHUEH, KPUTHUYECKU
OCMBICTTUBATh HWH(MOPMAITMI0O W TPUMEHITh €€ JUIsl TONOJHCHHS 3HAHUMH,
pElICHUsS] HMHTEJUICKTYIbHBIX M SKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B memom coxepkanune ydueOHOTO mpeaMera «XUMUsS) JAaHHOTO YPOBHS
M3y4eHUsST  OPUEHTUPOBAaHO Ha  (OPMHpPOBAHHE y  OOYYAIONIUXCS
MHUPOBO33PEHYECKON OCHOBBI JIsl TOHUMaHUS (HPUITOCOPCKUX HIAEH, TAaKUX KaK:
MaTepUalibHOE  €AUHCTBO HEOPraHMYECKOT0 W  OPraHUYeCcKOro  Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, TO3HABAEMOCTh



NPUPOAHBIX SIBIICHUN IMYTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKITY
HOBBIMM (paKTaMH U TEOPETUUECKUMH MPEOChUTKAMHU, OCOZHAHUE POJIA XUMUU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpolieM cOepekeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHUS M COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPaMMOM MO XMUMHH TMOJXOJbI K OINPEICICHUIO
collepKaHUsI W TIOCTPOEHUSl TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOseM, MOHWCKa, aHalu3a U
00paboTkK  MHQOpMAIUK, HEOOXOAMMBIX JUISI  MPUOOPETEHMs]  OIbITa
PAKTUYECKON U HCCIIEOBATEIBCKON JEATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE
MECTO B MO3HAHUU XUMHUH.

B mpaktuke mnpenogaBaHus XMMHH Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHus, NpH
OTIPENICTICHUH COJIEPKATEIBHOU XapAaKTEPUCTUKU IIEJIeH M3y4deHHs MpeameTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIHUOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKH Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTHUUYECKOW JEATEIbHOCTH 4YeJOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOJUYECKON TOYKH 3PEHHS TaKon
MOJIXO0J K ONpPENENCHUI0 LeJied W3y4eHHs] TMpeaMeTa SBJISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LENSMU M3YyUYCHUs TIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:

e (dopMUpPOBAaHHE CHCTEMbl XHUMHYCCKMX 3HAHUM KakK BaKHEHIIeH
COCTaBJISIFOIIENM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KItOUEBbIC TMOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOpUU XHUMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE W pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOJaX
MO3HAHUSA BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yYMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HaOMIOZACHUEM ©  OOBSICHEHMEM  XHMHUYECKOTO  DKCIIEPUMEHTA,
coOro/IeHreM TMpaBuil 6€30MacHOT0 0OpaIleHUs C BEIIECTBAMH.

Hapsimy ¢ »TuMm, conmepkaTelbHas XapaKTepUCTHUKA ILielield W 3amad
M3Y4YEHUS MpeaMeTa B MPOrpaMMme Mo XMMHUU YTOUYHEHAa W CKOPPEKTHPOBAaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBINICH CTENEHU OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OoOydeHwus,
OPHUEHTHUPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHUKA OO0IIe00pa30BaTeIbLHOM
OpraHW3alliM, BIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU 1 YMEHHSIMU aKTUBHOTO TOJTYYEHUS 3HAHUH
Y IPUMEHEHUS UX B PEaTbHOM JKU3HU IS PEIICHUS MPAKTHIECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3YYEHWH TpeaMeTa «XUMHUS» JTOMUHHUPYIOIICe
3HAYCHHE MPUOOPETAIOT TAKKE MEJN U 33]Ia4H, KaK:

aganTanys OOyYaromIMXcsl K YCIOBHUSIM JHHAMHUYHO Pa3BHBAIOMIETOCS
Mupa, (opMUPOBaHHE HWHTEIUICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K



caMo00pa3oBaHUIO,  COTPYJAHHYECTBY,  CAMOCTOSITCILHOMY  TPUHSITHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHTYaIUSX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe y OOYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KITIOYCBBIX
KOMIICTCHIINI), UMCIOIINX YHHUBEPCATbHOE 3HAYCHHE ISl PA3IUYHBIX BHJIOB
JCeSATCNIBHOCTH:  pelieHust mpoOjeM, TIOWCKa, aHaimm3a W 00paboTKu
UHPOpMAIIMU, HEOOXOMUMBIX I TPUOOPETCHHsI ONbITa JEATEeIHHOCTH,
KOTOpas 3aHUMaeT BaXHOE MECTO B IMO3HAHWW XUMHH, a TaKXKe JJIsl OICHKHU C
MO3UIIMA DKOJIOTHYECKOW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHM3M UYeJIOBEKa U MIPUPOIHYIO CPEY;

pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBUHU C YXU3HEHHBIMH MOTPEOHOCTIMH,
UCTIOJb30BaTh COBPEMCHHBIC HH(OPMAIIMOHHBIC TEXHOJIOTMH MJIs TIOWCKAa W
aHaM3a Yy4eOHOM W HAYYHO-TIOMYJISIPHOW WHQPOPMAIUU  XHUMHYECKOTO
COJIepIKaHUS;

dopMUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHUS, HaOII0AaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, IMpH IUIAHUPOBAHUH U
IIPOBEJCHUH XUMHUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImUXCcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpPaBJIEHHOCTH XUMHHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBbHOTO MPUPOAOIIOIE30BAHNS, TOTIOTHEHHS YJHEPTECTHUECKUX PECYPCOB
U COXpaHGHUS TPHPOJHOTO pPAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OCpe)XKHOTO OTHOIICHUS K TIPHPOJE H CBOEMY 3JI0POBBIO, a TakKkKe
NPUOOPETEHUS OIBITA HCIIOJIb30BAHUS TTOJIYYCHHBIX 3HAHHHA JUTSI TPUHSATHS
I'PaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKHUMH SIBIICHUS M.

B ydeOHOM muaHe cpemHero oOmmiero oOpa3oBaHUS MPEAMET «XHMHS»
0a30BOro0 ypOBHS BXOJWT B COCTaB TpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee 4mcIo 4YacoB, OTBEACHHBIX JUIsI M3YYCHHUS XHMHHU, Ha 0a30BOM
ypOBHE CpeaHero ooIiero oopazoBanus, coctapiseT 68 yacos: B 10 kimacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uwac B Hemeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHn4ecKkor XUMHUU: €€ BOZHUKHOBEHHE, PA3BUTUE U 3HAUCHUE
B ITOJIYYE€HHH HOBBIX BEIIECTB U MATEPHAIOB. TE€OPUS CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyibl OpraHUYecKUX BellecTB. [ 'omosorus, usomepus. XuMUUecKasi CBSI3b
B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[IpeacraBnenre o  KilaccU(UKAIMM ~ OPraHUYECKUX  BEIICCTB.
Homenkiatypa oprannueckiux coeJuHEHUH (CUCTEMaTHYecKasi) U TPUBHAIbHbBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HUX MPEBPAIICHUN:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPTraHWYECKHUX BEIIECTB, HAONIOJACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKUU psAn. MeTraH u 3TaH —
POCTEUIITNE MPEACTABUTEIN ajJKaHOB: (U3MYECKHE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHHs W TOPEHUs), HaXOXKACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJOTUUECKUN pANl. DTUIEH U MPOIUIICH
— TPOCTEHIITNE TPEICTABUTENN AIKEHOB: (PU3UYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TaJOTEHUPOBAaHMS, TUIpATallUd, OKUCICHHUS H
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUITNE
XUMHUYECKUE CBOMCTBA (peakmus MOJIMMEPU3AITUN). [Tonyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
AlLleTWIIEH — TMPOCTEHIIMN TMpEeACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
¢usnueckue W XMMHYECKHE  CBOMCTBA  (peakIuu  TUIPUPOBAHMSI,
rajoreHUpPOBAHUS, THIPATALIMY, TOPEHUS ), TOTYYEHHUE U IPUMEHEHNE.

Apensl. ben3zoun: coctas, ctpoenue, GU3HMUECKUE U XUMUYECKUE CBOWCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHUS), MOIYYEHHE U HPUMEHEHHE.
Tonyon: cocmas, cmpoenue, gusuueckue u Xumudeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NoJy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKALMMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE UCTOYHUKHU YIJIEBOAOPOAOB. [IpUpOAHBIA ra3 W NMOMYTHBIE
Hedrsapie Tazel. HedTs 1 €€ mpoucxoxnenue. CrnocoObl nepepadboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYEeCKUil), mupoiu3. [IpoayKTsl
nepepaboTku HedTH, UX TNPUMEHEHHE B TMPOMBIIUIEHHOCTM WU B OBITY.
KameHHbIii yroias 1 NpOAYKTHI €ro NepepadoTKH.

DKCIepUMEHTAIbHbIE METOAbl M3YYEHHUsI BEIECTB WM UX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ oOpasliaMy IJJacTMacC, Kay4yKOB M PE3HMHBI, KOJJICKIUU
«Hedts» u «Yromp», MOIETUPOBAHWE MOJEKYJ YIJIEBOAOPOIOB U



raJIOTeHONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKON pabOThI: MOIydYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUUA MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsiopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHble OOHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue M XMMHUYECKHME CBOMCTBA (peakiMy C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKyJIaMU CIUPTOB. JIeHcTBUE METaHOJa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHbIE€ CHOUPTHL. OTWUJICHIJIMKOAb W TJIMLEPUH: CTPOEHUE,
duznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IICIOYHBIMU
MeTalllaMH, KaueCTBEHHAsl Peakilisg Ha MHOTOATOMHBIE CIUpTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHne ramuepuHa u 3TUICHIUKOJIS.

@deHoJI: CTPOCHHE MOJEKYJbI, (U3MUYECKHME M XWMHUYECKHE CBOWCTBA.
ToxcuunocTth perona. [Ipumenenue GpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
bu3nuecKkrue U XMMUYECKUE CBOMCTBA (PEaKlMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIC PEAKIIUH ), OTyUYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NMUECKHE U XUMUUIECKHE CBOMCTBA (CBOMCTRA,
oOmme [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue W
npuMeHeHne. CTeapruHOBask U OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KHCJIOT. MpbIja Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Crnoxxable >QUpbl Kak TPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxkubiX dpupoB. Kupwel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupUKanus ~ yrieBogoB  (MOHO-, JH- U
noyMcaxapunbl). [JOoko3a — TPOCTEHIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcugom meau(ll), okucnenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/ICHUE B MPUPO/JIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak ©30MeP TITFOKO3BI.

Kpaxmain u nemnono3a Kkak npupoJiHbie moaumepbl. CTpoeHUe Kpaxmana u
uesnono3bl.  DU3MYECKMe W XUMHYECKHE CBOMCTBA Kpaxmala (THUIpOJIN3,
KaueCTBEHHAS PEaKIMsl C HOJIOM).

OKCIEpUMEHTaIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
MPOBE/ICHNE, HAOIIOICHNE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuzoM meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJIECHCTBHE TIIIUIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHbIM PacTBOPOM
okcuga cepedpa(l) u runpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TPOBEACHHUE MPAKTUYECKON pPabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Maccel, 00bEMa,
KOJIMYECTBA HCXOAHOTO BEIIECTBA WJIM MPOJAYKTAa PEAKIUH IO H3BECTHBIM




Macce, 00hEMY, KOJMYECTBY OJHOTO W3 MCXOMHBIX BEIICCTB WM MPOJYKTOB
peakIun).

A3oTcoieprKanie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKHUCIIOTBI ~ Kak  aM(OTepHble  OpPraHWYECKHE  COCTUHCHWS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OelKkoB. XHMMHUYECKHE CBOWCTBa OEIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OCEIKOB
IIPY HarpeBaHUU, I[BETHBIE pEaKIIMU OEIKOB.

BrbicokoMouiekyJIsIpHbIE COeTMHEHUsI

OcCHOBHBIE TIOHSTHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINU, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALINS U TTOJTUKOHACHCAITHS.

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS 4YEpe3 HCIOIb30BaHHWE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX TIOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSATHSA: SIBJIIGHWE, HAY4YHBIA (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3, KiaccuduKaius, NepUOTUIHOCTD,
HaAOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

dusuka: wmatepus, OJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6uocdepa, oOMEH BEIIECTB B OpraHU3ME,
doToCcHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TIOPOJbI, TOJE3HBIE WCKOMAeMBbIE,
TOTUTUBO, PECYPCHI.

TexHonOTHSA: TUIIEBBIE TPOIYKTHI, OCHOBBI PAlMOHAJIBLHOTO IHUTAHMUSI,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE Mpenaparhl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XuMHuueckuil aneMeHT. AToM. Sapo aroma, H30TONBIL. DJIEKTPOHHAS
000JI04YKa. DHEPreTUIeCKUe YPOBHH, IIOAYPOBHU. ATOMHBIE OpOHTai, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeIeIeHHs] HIEKTPOHOB IO OPOUTANISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHAS KOHPUTypalLUs aTOMOB.

Ileppogmueckut 3akoH u llepmomanueckass cucremMa XHMHYECKHUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA H



[lepuomnueckort cucreMbl xumuyeckux i3neMeHToB J[. WM. MengeneeBa c¢
COBPEMEHHOW TEOpPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX HMMHU IMPOCTBIX U CIIOKHBIX
BEIIECTB M0 TpyHIaM M MNEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, MOHHAsI, MeTa/uInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTAaBa  BEILIECTBA. [UIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonsTre 0 nucnepcHbIX cucTteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BelIecTBa B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS YJHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumbie peaknuu. XUMUYECKOe paBHOBecue. DakTOpbl, BIUSAIONIME HA
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larense.

Onektponutuueckas nuccoruaiusi. CuibHbIE M Cia0ble DJIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpaibHAsI, IIEJIOYHAS.

OKUCAUTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUIL:
nemoHcTpanus Tabmui «lleproguyeckas cucremMa XMMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUIECKUX PEIIETOK, HAOII0IcHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3yIoKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(haKkTOpOB Ha CKOPOCTh XUMHUECKOU PEAKITUI.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHYECKMX pEAKLHMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUYETHI C HMCIOJIb30BAHUEM MOHSTHS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMudeckux 3memeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJia, cephl, pocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma ©W  KpeMHHS) W HUX  COSAWHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUI ).

IIprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Merannel. [lonoxenne metaiuios B [lepuoandecko cucrteMe XMMUYECKUX
sanementoB JI. WM. MenneneeBa. OcoOEHHOCTH CTPOEHHUS DBICKTPOHHBIX



000s104€K aTOMOB MeTajuioB. O0mMe Gpuzndeckrue cBoicTBa MeTauioB. CIuIaBsl
METAJUIOB. DJIEKTPOXUMUYECKUN psii HANIPSKECHUN METAJIIOB.

XHUMHUYECKHE CBOMCTBA BOKHEUIIIMX META/UIOB (HATPHM, Kalui, KaJabIlUiH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OG6rue crocoObl MojydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl U3YYEHUS] BEIIECTB W MX IPEBpAICHUN:
M3Y4YeHHUE KOJUICKIIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1ayu, HAOJIOJCHUE W OINMHCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHBIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

PacuérHspie 3a1aun.

Pacuétel Macchl BeniecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumum B o0ecrieueHrH SKOJOTUUECKOM, YHEPTETUUYECKON U MUIIICBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYEHUSI BAXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEMIECTB M MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTepUaIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUANIBI IS JIEKTPOHUKH, HAHOMATEpHUaJIbl, OPraHMYECKUE U MUHEPATIbHBIE
yI0OpeHus.

XuMHSL ¥ 3J0POBbE YEJIOBEKA: IPABWJIA UCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiIa O€30IaCHOTO HCIIOJIB30BAHUS IIPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHu4ecKod XuMuM B 11 Kiacce oCyIIeCTBISETCA Ye€pe3 MCIIOJIb30BAHHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSTHMA, TaK W TOHSATUHN, SIBISIONIAXCS
CHUCTEMHBIMU JJIs1 OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBINA (aKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHAJIM3, CHHTE3, KiIacCHU(pHUKAIUA, IEPHOINYHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJACIUPOBAHHUE, UBMEPEHUE, SIBJICHHUE.

dusznka: Marepus, SHEPrus, macca, aToM, BJIEKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TOIl, PaJAOAKTUBHOCTb, MOJIEKYJd, DSHEPreTUYECKUH YPOBECHb,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (PHU3HUUYCCKHE
BEJIMYMHBI U €IMHUILIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, OJKOCHCTeMa, Owocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'ecorpadms: mMmHEpaNBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHL.

TexHonorus: XUMHUYICCKas IMPOMBIINIJICHHOCTD, MCTAJLIyprus:,
IMpOU3BOACTBO CTPOUTCIIbHBIX MaTCcpHraJIOB, CEJIbCKOXO03SHMCTBEHHOE
IMpOn3BOACTBO, IMUIIIcBasi IMPOMBINIJICHHOCTD, (bapMaHeBTI/I‘-IeCKaH

MMPOMBINIJICHHOCTD, ITPONU3BOACTBO KOCMCTUYCCKUX IIPCIIApaTOB, IIPOU3BOJICTBO



KOHCTPYKIHUOHHBIX MaTCpuajIosB, QJICKTPOHHAA IMIPOMBIIIJIICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHUS
OoOyYaronMMUCs TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JTMYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM ISt
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHET0 OOIIEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HAa YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONIUE COCTABISIONINE:

OCO3HaHWE OOYYarOUIUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IPUCYIIUMU LETOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUsS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW UM BOCIHTATEILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
o0II1ecTBE HOPMaMU U TIpaBUJIaMH TOBEACHHS, CIIOCOOCTBYIOIIMMHU MPOIIECCam
CaMOIIO3HAHUs, CaMOPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TIO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHLHOCTH
0O0ydJaroIuxcst o peaanu3alii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCTIe
B YaCTU:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHWSl  OOyYAIOIMIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABIICHUS] O COIMAJIBHBIX HOpPMaxX M MPAaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON [EATEIIbHOCTH IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY WU
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU ACATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOUIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTCUYECTBECHHON XUMUM;

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUIECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX ~HAONIOACHUM, KpPOMOTIUBBIX JKCIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U TMO3HABATEJIBHBIX MOTHBOB B NOJYYEHHH U MOCIEAYIOLIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MOCTYTKOB;

4) gpopMupoBaHNs KyJbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEW 370poBOro © 0Oe30MmacHoro obpasza >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHrs MpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TMPaBWJI WHIWBUAYAIbHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOMIMX 3J0POBBI0O U KU3HU
JIIOJIEH;

OCO3HaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  y4e0OHO-HCCIIEIOBATEIHCKOMN
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY M3YYCHHIO MPOQECCHil Pa3INMdHOro poja, B
TOM YHUCJIE HA OCHOBE TPUMEHEHHS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJTHLHON TPaCKTOPHUH
oOpazoBanusi, Oyaymieit mpodeccun U peaau3aiui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 TTOTpeOHOCTEH 00IIecTBa;

6) 3K0,J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKHU I1eJIeCO00PA3HOTO OTHOIICHUS K MPUPOJE, KAK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MIPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUW XUMUU IS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATUS JEUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
MIPUPOTHON Cpenie, YMEHHUSI TPOTHO3UPOBATh HEOIArOMPHUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILAT UX;

HallMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOW HANpPaBIECHHOCTH, YMEHHS
PYKOBOJCTBOBATHCA UMHU B II03HABATEIBHOM, KOMMYHUKATUBHON U COLIUATILHOMN



NPAaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TIPOTHUBOCTOSTH HICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBCHHOMN MPAKTHKH;

NOHUMaHUs CHenu(PUKN XWUMHH KaK HayKH, OCO3HaHUs €€ poiu B
(GopMUPOBAHNHN PAIMOHATLHOTO HAYYHOTO MBIIIICHHUS, CO3JJaHUH I1€JIOCTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JJISI COBPEMEHHOMU
[UBUJIM3AIMKA: B €€ TyMaHUCTHYECKOM HaINpaBIECHHOCTH W Ba)XHOW POJIU B
CO3JJaHUU HOBOM 0a3bl MaTepUANbHOW KYJIBTYpbI, PELICHUU TJIOOATBbHBIX
npo0sieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM,
NUIIEBOM U DKOJIOTMYECKOM  Oe30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalv3a U OOBIACHEHUS SIBICHHI
OKPYXAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUI, YMEHHUS JelaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIUXCS
JAHHBIX C TEJIBIO TTOJIYYECHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbBHO HCIOJB30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENLCKON e TeIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHUW MO XHMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHUSI y4EOHOTO MpeameTa «XUMUs»
Ha YPOBHE CpeJIHEro 001Iero oopa3oBaHus BKIKOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOydarouIuxcs
MEXIUCUUILUIMHAPHBIE (MEXTpeaMETHBIC) oOlLIEHayYHbIE NOHSATHS,
OTpa)karollue IEJOCTHOCTh HAYYHOM KapTUHBI MHpPa W CHEU(PUKY METO/I0B
NO3HAHUA, MCHOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (PakT, MPUHLUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIe JENUCTBUS (mo3HaBaTeIbHbBIE,
KOMMYHUKATHBHBIE, PpETyJIATUBHbIE), oOOecneyuBarome QopMUpPOBaAHUE
(YHKIIMOHAJIBHON I'PAaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaroIInXcs;

CIIOCOOHOCTB o0yyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMST W  yHHUBEpCAJIbHbIE
yueOHbI€ AEHCTBUS B I03HABATEIBHON U COLMAIBHOM MPAKTUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHUE YHUBEPCAJTbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIUPOBATh U aKTyaJIU3UpOBaTh IPoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTABJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS I OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHHUS M KPUTEPUM IS KiacCHUKAIMA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIC CBSI3U MEXKIY HM3y4yaeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE paCCYXKISeHUs (MHIAYKTHUBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUYHS B pPacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOIECCEe TMO3HAHUSA, MWCIOIb3YEMbIE B  XUMHUH
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBAaTh  MOJCIbHBIC
NPEJICTABICHUS — XMMHUYECKUM 3HaK (CHUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKIMH — TMPH PEHICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3ajlay, MPUMEHITh HAa3BAaHHBIC MOJICJIbHBIC
MPECTABICHUS JJIsI BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopmynmupoBaTh 1€ W 3aJayd  KMCCJICJAOBAHUSA, HCIOJIb30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI TSI (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIaJICTh HAaBBIKAMHU CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
VYCHHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOIIOJaTh 3a
XOJIOM  TPOIIECCa, CAMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  Pe3yibTar,
dbopmynupoBath 00O0OIIEHHUS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yNbTaTOB UCCIEAOBAHUS, COCTABISATh 00OCHOBAHHBIN OTYET O MPOJCITAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEILICHHS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/I0B TTO3HAHUS.

3) padora ¢ nngopmanueii:

OpUEHTHUPOBATLCS B PA3JIMYHBIX HWCTOYHHMKAX WH(popManuu (Hay4dHO-
MOMYJISipHAsT JINTEpaTypa XHUMHYECKOTO COJCp)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHAIM3UPOBAaTh HH(POPMAIIUIO PA3IMIHBIX BUIOB U (opm



NpEICTaBIICHUs,  KPUTHUYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTh  H
HEMPOTUBOPEUUBOCTb;

(bopMyIHpPOBATH 3aIIPOCHI U IPUMEHSTH Pa3IUYHbIE METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

npUOOpeTaTh OMBIT MCHOJB30BaHUS UHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBI S3bIK B KauyecTBE CpeIACTBa Npu paboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHSITh MEXIpeAMETHbIe (pu3nueckue u
MaTEeMaTU4YeCKue) 3HAKU W CHUMBOJBL,  ¢GopMmynbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M TMPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOll TEeMbl B XOJ€ AHayiora
W/WIN JUCKYCCUH, BBICKa3bIBaTh HUJEH, (GOPMYIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOM paboThl IO
MCCJIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, PeaIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS TTO3UIUI B X0J1€ 00CY X ICHHS 1 0OMEHA MHEHHUSMH.

OByajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO TMO3HABATEIILHYIO
JeSTeILHOCTD, OMpeesisi e€ IeNu W 3aJaud, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpeJIaraéMblii aJIrOpUTM JEHCTBUN TIPH
BBITIOJIHEHUNM YYE€OHBIX M HCCIEIOBATEIIbCKUX 3a]lady, BBIOMpaTh Hambosee
3¢ PeKTUBHBIN COCOO WX pEIHICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTHU HA  OCHOBE
caMOaHaJIM3a U CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTtHble pe3ynbTaThl OCBOCHHSI Kypca «Opranudeckas XuUMUS
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOAMMOW [JISi PEIICHUS MPAKTHUYCCKUX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpAas  BKJIKOYACT:
OCHOBOIOJIATAOIINE MOHATUSA (XUMUYECKUI D3JIEMEHT, aTOM, 3JIEKTPOHHAas
0o00J0UYKa aTroMa, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTD,



XUMHYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas W COKpam&HHas),
MOJIb, MOJISIpHas  Macca, MOJSIPHBIA OO0BEM,  YIICPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYINA, paadKal, HU30MEpHs, H30MEpPbI, TOMOJOTHYCCKHIMA
psii, TOMOJIOTH, YTIIEBOAOPOJBI, KHCIOPOA M a30TCONEPKAIINe COCAMHCHHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCIUHEHU);
TCOPHUU U 3aKOHBI (TCOPHs CTPOCHHsI OpraHndecKux BemiectB A. M. bytneposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XVUMHH, MHPOBO33PCHUSCKHE 3HAHUA, JICKAIMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH XUMHYCCKHX SBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJTYYCHHH W 0€30MacHOM HCIOJIb30BaHUU
BRXHEHUIINX OPraHUYECKUX BEIISCTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHH,
yCTaHABJIMBATh MX B3aHMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE MOHSITHS
IIPU OMMCAHUU COCTaBa, CTPOCHUS U MIPEBPAILCHUNA OPTaHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTaBJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpPEeACIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOAOPOJIbI, KUCIOPOJ W a30TCOJAEpKAIIHe
COCIMHEHMUSI, BBHICOKOMOJICKYJISIPHBIE COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoit HomeHknatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAIBHbBIE
Ha3BaHUS OTNIETBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOJIb, TTULEPUH, (heHo, popManbaeru, aleTaibaerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBasl KHCIJIOTa, CTEapUHOBAas KHUCIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENSATh BUIbI XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATH TOJIOKCHHUS TEOPUH CTPOCHUS
opranuveckux BemectB A. M. byrtiepoBa myis oObSACHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHCHHS] MAaCChI
BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nUecKkrue U XMMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH Pa3IMYHbBIX
KJIACCOB OPTaHWUYECKUX BEIIECTB (METaH, 3TaH, dTWICH, NPOIUJICH, alleTUJICH,
Oyramuen-1,3, metmnOyranauen-1,3, 6€H301, METaHOJ, TAHOJ, YTUJICHTIUKOIb,
rIIMIepyH, GEeHo, aleTalbIeTH ], MypaBbUHAS U YKCYyCHAsl KUCITIOTHI, TIIFOK03a,
KpaxMmaji, [eJUTI0JIo3a, aMHUHOYKCYyCHasi  KHUCTI0Ta),  WUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh MCTOYHUKHU
VTIIEBOJOPOAHOTO ChIphsi (HE(PTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI HX
nepepadOTKU U MIPAKTUIECKOE MPUMEHEHHE MMPOIYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHHN TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMIECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIIECTB UJIU TIPOIYKTOB PEAKITHH);



c(hOpPMHUPOBAHHOCTh YMEHHUM BJIAJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMBIX B XUMUHU NIPU U3YYEHUH BEIIECTB
U XUMUYECKHX  sIBJeHUUM  (HAOJIOJIEHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUA IS
NPUHIATUA PEUICHU B KOHKPETHBIX J>KM3HCHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TIOCYJION M J1TabopaTOpHBIM OOOpYAOBaHHMEM, a TakKe MpaBuia
oOpallleHHs C BEIleCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITIOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
AKCIEPUMEHT (MPEBpAILCHHUS] OPraHMYECKUX BEIIECTB IMPU HArpEBaHUM,
NOJIYYEHUE OJTUIEHA M U3YYEHHE €ro CBOWCTB, KAUYECTBEHHbBIC pPEAKIHUU
OpraHUYEeCKUX BEIIECTB, JICHATypalusi OCJIIKOB NpU HarpeBaHUU, IIBETHHIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MACHOCTU IPHU
oOpanieHn ¢ BEleCTBaMH M J1a0OpaTOpHBIM O0OpPYJOBaHUEM, MPEACTABIIATDH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE JTUX
pE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOPMAIMIO, TOJY4aeMyl0 M3 Pa3HBIX HCTOYHHUKOB (CpEICTBA MaCCOBOMA
uHpopmaiuu, IHTepHeT U Apyrux);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTUYECKHU
I1€J1€CO00pa3HOT0 TOBEACHUSI B OBITY W TPYJAOBOM NEATETHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3I0POBbSI U OKPY>Kalollled MPUPOJHON Cpeabl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIci mokaszarens [1JIK, moscHATh Ha mpuMepax CIocoObI
YMEHBIICHUSI W MPEAOTBpPAlICHUS HMX BPEIHOrO BO3JCWUCTBUS HA OPraHU3M
YEJI0BEKA;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucteMy obo3Hauenuit JI. bpaitng ana  3anucu
XUMUYECKUX (OPMYIL.

11 KITACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOIIass u HeopraHudeckas
XAMUS OTPaXaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XHMHUUA B IIO3HAHUM SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, H30ToI, S-, P-, d-
ANIEKTPOHHBIE OPOWUTATM aTOMOB, WOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTb, CTEIEHb OKHUCJICHHS, XUMHYECKAs
CBsI3b (KOBAJIEHTHAs, UOHHAS, METAJUIMYECKasl, BOJOPOIHAS ), KPUCTATUIMYECKAsI



pELIETKA, TUIIBI XMMUYECKUX PEAKIIUM, paCTBOP, AIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALIMS, OKHCIUTEIb, BOCCTAHOBHUTEIL, CKOPOCTh
XUMHUUYECKON peakIuu, XMMHUYECKOE PaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU AUCConManuu, nepuoandyeckuit 3akon . 1. Menneneena,
3aKOH COXpPaHEHHUS MAaCChl BELIECTB, 3aKOH COXPAHEHUS M MPEBPalICHUS
SHEPrUU NMPU XUMHYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUIN S3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIKAlue B OCHOBE IMOHMMaHMS
NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX SBJICHUM, (HaKTOJIOTHUECKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYECHHWHU W OE30MaCHOM HCMOJIb30BAHUM
BOKHEUIIIMX HEOPTraHUYECKUX BEIICCTB B OBITY U MPAKTUUYECKOU JEATCIBHOCTH
YeJI0BCKA;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTepHbIC MIPU3HAKUA TOHITHH,
yCTaHAaBJIMBaTh HMX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME IOHATHS
IIpY OMHUCAHWU HEOPTaHMYECKUX BEIIECTB U X MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIHMKY IS
coctaBiieHuss (OpPMYJI BEHIECTB W YPaBHCHHH XUMHYECKUX PEaKIIHH,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHbId ras, yrieKuciblid ra3, aMMuak,
raméHasi U3BeCTh, Herali¢Hasi U3BeCThb, IUThEBAs COJIa, MIUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHUM ONPEACNIATh BAJICHTHOCTh M  CTCICHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBaJCHTHAs, WOHHAs, METaJUIMYEcKas, BOJOPOJHAs) B
COCJIMHEHUAX, THUIl KPUCTAUIMYECKOM PEMIETKH KOHKPETHOrO BEIIECTBA
(aTomHas1, MOJIEKYJIIpHAsI, HOHHAs, METAJTTHYECKAs ), XapaKTep CPeabl B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJINBATh MIPUHAJIEKHOCTD
HEOPTraHUYECKUX BEIIECTB MO UX COCTaBY K OINPEACIEHHOMY KJIAacCy/TpyIIe
coeMHEHU (IPOCThIE BEIIECTBA — METaNIbl M HEMETaulbl, OKCH/IBI,

OCHOBAaHMSI, KUCJIOThI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
J. WM. MeHnngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
OOBSACHUTENEHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 7jeMeHTOB 1—4 mnepuoaoB Ileproanyueckoil CHCTEMBI
xuMudeckux anemeHtoB JI. M. MenpaeneeBa, UCHOb3ys MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTATINY, «QHEPreTUYECKUE  YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH HM3MEHEHUSI CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COCMHEHUHN N0 Nepuoaam u rpynnam [leprnoandeckor CUCTEMBI XUMUYECKUX
sanemenToB [[. 1. Mennaeneena,;

c(hOpPMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE I€HETUUYECKON CBA3U MEXKIY HEOPTaHUYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrolIuX BELIECTB, TEILNIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS SJIEMEHTOB, 00pPaTUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABIISITH YPABHECHUS PEAKITUI Pa3TMIHbIX
TUIOB, TOJHBIE W COKpAIEHHbIC YpaBHEHHUS pEaKIMid HOHHOr0 OOMEHa,
YUYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHHUH IPOBOJAUTH PEAKIMH, TOITBEPKIAIOIITUE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIHUTEIIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHUSI DJIEKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3IudyHbIX (PaKTOPOB; XapaKTep CMeELIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3JCUCTBUS (MPUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHUMHYECKHUE MPOIECCHI,
JIe)KAIME B OCHOBE MIPOMBIIIICHHOTO MOJYYEHHUSI CEPHOM KUCIIOTHI, aMMHUaKa, a
TaKke CPOPMHUPOBAHHOCTH IMPEACTABICHUH 00 OOIIMX HAYYHBIX IMPUHIUIIAX W
AKOJIOTHYECKUX ITPoOIeMax XUMHUYECKOT0 IIPOU3BOJICTBRA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBasl J0JIA BEIIECTBa B pacTBOPE», 00BEMHBIX OTHOIIICHHUH T'a30B
Ipu  XUMHUYECKMX pEaKIMAX, MacChl BeEIIecTBa WIH 00BEMA Tra3oB IO
HU3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIM O00BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MACChl BEILIECTB, MIPEBPAICHUS U COXPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOMaTh  TpaBUja  IOJIH30BAHHS
XUMHUYECKON TIOCY/IOM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHus C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSMHU T10 BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
AKCIIEPUMEHT (Pa3yioKeHHUE MEePOKCH/Ia BOJOPOJia B MPUCYTCTBUHU KaTaanu3aTopa,
OIPENICJIEHUE CPEIbl PACTBOPOB BEUIECTB C TMOMOIINBIO YHHUBEPCAIBHOTO
WHIWKATOpa, BIMSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHAaT- W  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHsS,  PCIICHHE
OKCIIEPUMEHTANIbHBIX 3a7a4d 1o TemaM «Metamie»y u  «Hemeramis») B
COOTBETCTBHHM C TIpaBWJIAMH TEXHUKH OC30MAaCHOCTH TIpH OOpaIleHuu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAaHHEM, MPEICTABIATH PE3YyJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpME 3alUCH YPABHEHHU COOTBETCTBYIOIINX
peakimii 1 GopMyIUpPOBATH BEIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB,;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUUYECKYIO
uH(popMaIMio, TMONy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CPEICTBA MacCOBOM
KOMMYHUKaIu, MTHTepHET U JpYyTuXx);

c(hOpPMHPOBAHHOCT, YMEHUU  COONIOJATh TpaBUjia  AKOJOTUYECKU
IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYIOBOM JAESITEIBHOCTH B IEISAX
COXPaHEHHsI CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
OTNACHOCTh BO3JICHCTBUSI Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHnMas cmbic  Tokaszatenas [IJIK, moscHATP Ha TIpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBPALIECHUS] MX BPEAHOTO BO3JCHCTBHUS HA OpPraHU3M
YeJIOBEKA;

JUTSI OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYIHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHYECKHUX SIBJICHUIM;



JUISL CHETbIX W CIA0OBUASAIIMX OOYYalOIIUXCS: YMEHHE HCIOJIb30BATh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuit JI. bpailns ngma  3anumcu
XUMHAYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3jaesioB U TeM
NMPOrpamMMbl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PECypPChl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH

11

[Ipenmer
OpraHu4eCcKon
xumun. Teopus
CTPOEHUS
OpPraHUYECKUX
coenuHeHu A. M.
byrneposa

Uroro no pazgeny

Pa3nen 2. YraeBonopoabt

2.1

IIpenenbubie
YIII€BOAOPOABI —
AJIKaHbI

2.2

Henpenenbubie
YII€BOIOPOIBI:
QJIKEHBI,
aJIKaJUECHBI,
AJIKVHBI

2.3

Apomarndeckue




yTJ1€BOJIOPO/IbI

[Ipupoansie
HMCTOYHUKHU

24 3 1
YIJ1€BOJIOPOAOB U

ux nepepadoTka

Uroro no pazgeny 13
Paznen 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust
3.1 Cruptel. ®enon 3
AJLIeruael.
Kap6onossie
3.2 P 7
KHCJIOTBL.
Crnoxuble 3(upbl
3.3 VraeBoasl 3 2
Hroro 1o pasneny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHust

AMUHEL
4.1 AMUHOKHCIIOTEL. 3
benxn
Hroro no pazaeny 3

Paspnen S. BeicokomMoJieKy IsIpHbIe COeIHHECHUS

51 [Inmactmaccel. )
' Kayuayku. Bonokna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KITACC

HaunMeHoBaHMe KoanuectBo yacon
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThbI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuoauueckas
1.1 P 3
cucremMa
XUMHUYECKHUX
sneMenToB [. W.
MenneneeBa
CrtpoeHue BeliecTna.
1.2 MHoroob6pasue 4
BEILECTB
XuMU4YecKue
1.3 6 1
peakiuu
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertambt 1
2.2 Hewmeramns 1
CBsi3b
2.3 2
HEOPTraHUYECKHUX U




OPraHUYECKHUX

BEIIIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XuMus v )KU3Hb 4
Htoro no pazneny 4
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer oprannyeckoii
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAYCHUE

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUIN
A. M. byrneposna, eé
OCHOBHBIE ITOJIOKEHUS

IIpencrasienue o
KJIacCU(pUKALUU
OpraHMYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTnyeckasi) u
TPUBUAIIbHBIE HA3BAHUS
OpPTraHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH —
MIPOCTENIINE MPEACTABUTENH




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPONUJIEH —
MpocCTeiIne MpeICTaBUTeNn
AJIKEHOB

[TpakTuueckast paborta No 1.
«[lony4yenuie sTuNCeHA U
U3YYEHHUE €ro CBOMCTB)

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
[TomryueHue CHHTETUYECKOTO
KaydyKa U pe3UHbI

10

AJTIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSI.
AneTuieH — npocTenmmn
MPEJICTaBUTENb aJIKUHOB

11

Brraucnenus 1o YpaBHCHHIO
XUMHYECKOMN peaknuuun

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJICKAIINAX K
Pa3IMYHBIM KJ1accam




14

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u MomnyTHble HeTSIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HCTOYHUKH
YIJI€BOLOPOAOB: NPUPOIAHBIN
ra3 v MoINyTHbIe HEPTSHbIE
rassl, HeTh ¥ POJYKTHI €€
nepepaboTKu

16

KoHTtposbHas padoTa mo
pazzeny «YTIeBOI0POAb»

17

IIpenenpHbIE OAHOATOMHBIE
CHUPTHI: METAHOJI U ATAHOJL.
Bonopoanas cBA3b

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHHE

20

Anpaeruapl: hopMaIbaeTH I
U aneTanbaerug. AeToH

21

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAsA U YKCyCHast

22

[TpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas U OJIEMHOBAsI
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

Mpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHUCTBUE

25

CrnosxHble 3(UpbI KaK
MIPOU3BOHBIE KAPOOHOBBIX
KUCJHOT. ['MaposIn3 CI0KHBIX

3¢upoB

26

Kupsr: tunponus,
prUMEHEHNE,
Ouosoruyeckas poiib KUpPOB

27

VYrieBoapl: COCTaB,
KJaccuukanms.
Baxxueiimme npeacraBuTeNu:
TJIF0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnronos3a kak
MPUPOJHBIE ITOJIUMEPDI

29

KonTponbhas pabota mo
pazneny
«Kucnopoaconepxaine




OpPTaHUYECKUE COCTUHEHUS/
Bceepocculickas
poBepoyHas paborta

30

OO01as xapakTepuCTHKa
a30TCOJEpIKAIINX
OpPTaHUYECKUX COCTMHCHU /
Bceepoccniickas
poBepoyHas paborta

31

AMMHBI: METHJIAMHUH U
AHWJINH

32

AMHHOKHCIIOTHI KaK
amM(OTepHbIE OPTaHUIECKHE
COCAUHEHMS, UX
OHOJIOrMYeCKOe 3HAUYCHUE.
Ilentunsl. benku kak
MPUPOJIHBIE
BBICOKOMOJIEKYIISIPHBIE
COCIMHCHUS

33

OCHOBHBIE TOHATUA XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN

34

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [lmacTMacchl,
Kay4dyKH, BOJIOKHA

OBILEE KOJIMYECTBO

34




YACOB 110 [TPOTPAMME




11 KITACC

Nu

~

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DnexkTpoHHas KOH(UTrypanus
aTOMOB

Ilepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /I, M.
MeneneeBa, ux CB3b C
COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX JIEMEHTOB U
UX COCTUHEHUH 10 TpynnaMm u
nepuojiaM. 3HaYeHue
NEPUOJINYECKOT0 3aKOHA U
CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB
J.1. MenneneeBa B pa3BUTUN
HayKH

Crpoenue BeniecTBa. XuMHUUYECKast
CBSI3b, €€ BUJIbI, MEXaHU3MBI




00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

BanenTHOCTS.
DNEeKTPOOTPULIATETLHOCTD.
Crenenp okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUHBIC
pactBopsl. MaccoBas 101
BEIIIECTBA B pacTBOpPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTUHEHUM.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpPraHUYECKON XUMHUU. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPAaHEHMsI U IIPEBPALLCHHUS
SHEPTUU NPU XUMHUUYECKUX
peakuusax

Ckopoctb peakiu. OOpaTuMble
peakuuu. XuUMHUYECKOE
paBHOBECHE




10

[TpakTuyeckas padora Ne 1.
«BnusiHUE pa3nmUYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

11

DNeKTpoNIUTHYECKAs
mucconuanud. Ilorarue o
BogopoaHOM mokasarese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHEe 00 MeKTpOIIH3E
pacIuIaBoOB ¥ PacTBOPOB COJICH

13

KonrtponbHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

14

Mertannsl, UX IOJIOKEHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O01ue
(u3nuecKre CBOMCTBa METAIIOB

15

CruaBbl METAJJIOB.
DNEKTPOXUMHYECKHUN PsijL
HanpsHKEHUH MeTalIoB

16

XUMHUYECKUE CBOUCTBA




BaXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATFOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XUMUYeCKHEe CBOMCTBA IIUHKA,
JKeJie3a U UX COCTMHEHUN

19

[IpakTuueckas padora No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtais"

20

Hemeramiel, ux monoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH
CTPOEHUS ATOMOB

21

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpuUMepe
KHCII0po/ia, cephl, hocdopa u
yriiepoa)

22

XHUMHUECKHE CBOMCTBA raJIOTCHOB,
CEphl U X COCTMHEHUI

23

XHUMHUECKHE CBOMCTBA a30Ta,
dbocdopa 1 UX coeTMHEHHIA

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHUS ¥ UX COEAMHEHUI




25

[IpumeneHne BaXHEUIINX
HEMETaJlJIOB M UX COCAUHCHUI

26

O0o00111eHNE U CHCTEMATH3aLINS
3HAaHUH 110 Teme «HeMeTamably.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKHUE PACUETHI

27

[IpaxTuueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HI)IX
3agad o teMe "Hemeramier"»

28

KonTponbHas padora no temam
«Metame» U «HemeTtamin

29

HeOpraHI/I‘leCKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HCOpFaHI/ILIeCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

30

AmMpoTepHbIe HeopraHUYeCcKHe 1
OpraHUYECKHUE COCIUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

31

Pone xumun B obecrieueHUH
AKOJIOTUYECKO, YHEPTeTUIECKON 1
MUIIEBON O€301MacCHOCTH, Pa3BUTUHU
MEAUITMHBI

32

[IpencraBnenust 06 oOmUX
HAyYHBIX TIPHHIIATIAX




MIPOMBILUIEHHOTO MOJYy4YEeHUS
BaXKHEHUIIINX BEIIECTB

Yenosek B MUpe BELIECTB U

33 1
MaTepHasoB

34 | Xumus u 310pOBBE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

11

CdopmupoBaHHOCTH MpECTaBICHUI 0 XAMHUYECKON
COCTAaBJIAIOLIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHpPa, POJIH
XUMUW B TIO3HAHWUU SBJICHUW TIPUPOABI, B (POPMHUPOBAHUU
MBIIIICHUSI W KYJAbTYpPHI JIMYHOCTH, €€ (DYyHKIMOHAIBHON
TPAaMOTHOCTH, HEOOXOUMOM [IJIsi pelICHUsT MPAKTUYECKUX 3aad
1 9KOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 370POBbIO
U IPUPOIHOMN Cpee

1.2

Brnanenue cucremMoil XMMHYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraronIMe  MOHATHS  (MOJIEKyNna,  BaJleHTHOCTb,
IEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHHs, XHMHUYecKas
CBSI3b, MOJIb, MOJIIpHAsl Macca, MOJISIPHBIH O00BEM, YIiepoIHbIN
cKeJseT, (yHKIMOHATIbHAs TPYIIa, pajuKai, U30Mepus, H30MepHI,
TOMOJIOTMYECKHUN Psifl, TOMOJIOTH, YIJIEBOJAOPOJbI, KHCIOPOA- U
a3oTco/iepXKallie  COEJMHEHUs, OWOJIOTMYECKH  aKTHUBHBIE
BellecTBa (YraeBOJbl, JKUPBI, OEJIKH), MOHOMEp, IOJIUMED,
CTPYKTYpPHOE  3BEHO, BBICOKOMOJICKYJSIPHBIE  COEAMHEHHS);
TEOPHH U 3aKOHBI (TEOPHsSI XUMHUUECKOTO CTPOSHHSI OPraHMUECKUX
BemectB A.M. BbytnepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN
A3BIK XMMUH, (DaKTOIOTHYECKHE CBEJCHHS O CBOMCTBaxX, COCTaBe,
MOJy4eHUH U O0e30MacHOM  MCIIOJB30BAaHMM  Ba)KHEHIIUX
HEOPraHMYeCKUX UM OpPraHMYeCKUX BEIIeCTB B OBITY U
IIPAKTUYECKON JESITEIbHOCTH YEJI0BEKA

13

C(I)OpMI/IpOBaHHOCTB YMCHHI>'I BBISABIIATE XAPAaKTCPHLBIC TPHU3HAKU
HOHHTHﬁ, YCTaHaBJIMBATb HUX  B3aUMOCBA3b, HUCIOJbB30BATbH
COOTBCTCTBYIOIIUC IMOHATUA IIPU OIMMCAHUU COCTaBa, CTPOCHUA U
HpCBpaIJ_ICHI/Iﬁ OpPTaHUYCCKUX COCIUHEHUI

14

c(hOPMUPOBAHHOCTb ~ YMEHHH  HCIOJB30BATh  XUMHUYECKYIO
CHUMBOJIUKY [IJI1 COCTaBJICHHUSA MOJIEKYIAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHON) (HOPMYIT OPTaHMYECKUX BEIIECTB U
YpaBHCHHH XUMHYECKMX pEaKIHid, W3TOTaBIMBATh MOJICIH
MOJICKYJT ~OpPTaHWYECKHX BEIIECTB JUIS WDIFOCTPAlMA WX
XHUMHAYECKOTO ¥ MMPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

CdopmupoBaHHOCTh YMEHUH YyCTaHABIMBATh MPHUHAJIEKHOCTD




W3YYEHHBIX OPraHMYECKUX BEIIECTB MO UX COCTABY M CTPOCHUIO K
ornpeneiéHHOMY Kiaccy (TpyIe) COSAMHEHUH (YTIIeBOIOPOIBI,
KHCJIOPOJ u a30TcoIepIKaIIne COCIMHEHUS,
BBICOKOMOJICKYJISIDHBIEC COCIMHEHHMsSI), JlaBaTh WM Ha3BaHHS 110
cucremarnyeckoii HomeHkmarype (IUPAC)

1.5

ChopMHUpOBaHHOCTE yMEHHUS OMPEACIATh BUIBl XHUMHYECKOU
CBSI3U B OPraHUYECKUX COCIMHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMupoBaHHOCTh yMEHHUS MPUMEHATH: MOJIOXKEHUS TEOPHH
CTpO€HHUs oOpraHudyeckux BemecTB A.M. byrnepoBa s
OOBSICHEHUS] 3aBHCHUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M
CTPOCHHS; 3aKOH COXPaHEHUS] MacChl BEIIECTB

Yraesogoponel. Kucnopoacoaepxamme ¢ a30TCOIAEpHKaALIUE
OpraHN4YCCKUC COCIUHCHM. BLICOKOMOJICKy.HSIpHI)IC COCAUHCHUA

2.1

CdopmupoBaHHOCTh YMEHUN NMPUBOAUTH TPUBHAIILHBIE HA3BAHUS
OTJENbHBIX ~ OPraHMYEeCKHX BEHIeCTB (ITWJIEH, MPOIMJIIEH,
alleTUJIeH, JTUJICHTJIUKONb, TIUUepuH, (enon, dopmanpaerus,
alleTanpleruy, MypaBbUHAs KHCIOTa, VYKCyCHas KHCIOTa,
OJIEMHOBAsl KHUCJIOTa, CTEApPUHOBAsI KHUCIIOTa, TIII0K03a, (PpyKTO3a,
Kpaxmall, [[eJITI0103a, TIUIIH)

2.2

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(u3MUecKre U XMMHUYECKHE CBOMCTBA TUITUYHBIX MPEJACTaBUTENCH
pPa3NUYHBIX KJIAcCOB OPraHUYECKUX BeEIIECTB (METaH, J3TaH,
STWJICH, TPONWIEH, aleTuieH, OyramueH-1,3, meTunOyTaaueH-
1,3, 6eH30J1, METaHOJ, TAHOJ, TUJIICHTIINKOIb, TIUIEPUH, (EeHOT,
alieTanpleru], MypaBbUHas W YKCyCHas KHCIOTHI, TIIIOKO3a,
Kpaxmall, [eJUTI0JI03a, aMIHOYKCYCHasl KHCIIOTa)

2.3

CdopmMupoBaHHOCTh YMEHHUS WIIIIOCTPUPOBATh T'€HETUYECKYIO
CBA3b MEX/ly TUITMYHBIMU MPEJCTABUTEISIMA PA3IMYHBIX KJIACCOB
OPTraHWYECKHX  BEIIECTB  YPAaBHEHUSMH  COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEaKIMH ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX POPMYI

2.4

ChopMUpOBaHHOCTh ~ yMEHHUS  XapaKTepU30BaThb HCTOYHUKHU
YTJIEBOJAOPOAHOTO ChHIphsl (He(Th, NPUPOJHBIN Tra3, Yrois),
crnoco0bl MX mepepaloTKM UM MPAKTUYECKOe MpPUMEHEHHE
IPOAYKTOB NepepabOTKH

XUMHUS U )KU3HL. PacyéTrl

3.1

ChopMupoBaHHOCTh yYMEHUH BIAJETh CHUCTEMON 3HaHUU 00
OCHOBHBIX METOJIaX Hay4YHOI'O IIO3HAHMSI, UCIIOJIb3YEMBIX B XUMHUH
IPU U3YYEHHH BELIECTB W XMMUYECKUX SIBICHUH (HabOmroneHue,
U3MEpPEHUE, OKCIEPUMEHT, MOJEIMPOBAHUE), MCIOIb30BATh
CHUCTEMHBbIE XUMHUYECKHUE 3HAHUS JIsi NPUHATHUS PEIICHUH B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U




X IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE YMEHHUI COONIONATH MPaBWIA IMOTH30BAHUS
XUMHYECKOH TIOCyloil M J1abopaTopHBIM 00OpyJOBaHUEM, a
TaK)K€ MpaBWia OOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
HHCTPYKIUAMHA 110 BBIIOJHCHUIO Ha60paT0prlx XUMHWYCCKUX
OIIBITOB

3.3

ChopmMupoBaHHOCTh  YMEHHIl IUIAaHUPOBATh W BBHINOJHATH
XUMHUYECKHM  OKCIIEpUMEHT  (TpeBpallleHuss  OpPraHUYeCcKHUX
BELIECTB MPU HarpeBaHUU, MOJIYYCHHE ATHIIEHA U U3YyYEHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIUU OPraHUYECKUX BEIIECTB,
JneHatypauus O€NKOB TMpU HAarpeBaHWM, IIBETHBIE PEAKIUU
OENKOB) B COOTBETCTBUU C MPaBWJIAMU TEXHUKH O€30MACHOCTH
npu  oOpamieHMM ¢ BemlecTBaMH U J1aOOpaTOPHBIM
o0opy/noBaHUEM; TMPEACTaBIATh  PE3yNbTaThl  XHUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3alluCH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB

3.4

CdopMHpOBaHHOCTh yMEHHUHW NPOBOAUTH  BBIUMCIEHUS IO
XUMHUYECKUM  YpaBHEHMsSIM (Maccel, 00BEMa, KOJIMYECTBA
HCXOJHOTO BEIECTBAa WM MNPOAYKTa PEaKIUu MO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB WU
MIPOJIYKTOB PEaKInn)

3.5

Cq)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpHUTHYCCKHU AHAJIN3UPOBATH
XUMHNYCCKYTO I/IH(I)OpMaI_II/IIO, IoJryqacMyro nus3 Pa3HbIX
HCTOYHHUKOB (Cpe,Z[CTBa MacCoOBOM I/IH(I)OpMaI_H/II/I, CCTh I/IHTepHeT u

JApyrue)

3.6

ChopMupoBaHHOCTh YMEHUH COOJIIOATh MPAaBUIIA SKOJIOTHYECKU
11€J1eCO00pa3HOr0 NOBEICHNS B OBITY U TPYAOBOH J€SITEIBHOCTH B
LEJAX COXPAHEHMS CBOETO 370pPOBbs U OKPYXKAIOILIEH IIPUPOAHON
Cpelnbl, OCO3HaBaTh OIIACHOCTb BO3JEHCTBHUA HA  JKUBbIC
OpraHu3Mbl OINPEAEIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs
CMBICH [oKas3arest ITAK (mpenenpHO JOIyCTUMOM
KOHIICHTPALIUH ), TOSICHATH Ha MPUMepax CrocoObl YMEHbIICHUS U
NPEAOTBPAIEHUsT WX BPEIHOIO BO3ACUCTBUSA HAa OPraHU3M
YeJI0BEKa

11 KUIIACC

Kox nposepsiemoro
pe3yjabTara

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus




TeopeTnuecknue OCHOBbI XUMHUHU

11

Branenvne cucremoil XMMHUYECKMX 3HAHUM, KOTOpPas BKIIKOYAET:
OCHOBOIIOJIATAIOLME TIOHATUS (XMMHUYECKUH DJIEMEHT, aTOM,
AJICKTPOHHAsI 000JI0YKa aroma, S-, p-, U-3IEKTPOHHBIC OpOHTAIH
aTOMOB, MOH, MOJIEKYJIA, BaJCHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD,
CTETIEHb OKMCJIEHHS, XMMHUYECKas CBs3b, MOJb, MOJISIPHAs Macca,
MOJISIPHBIA 00BEM, KpUCTAJUTMYECKAsT PEIIETKA, THUITBI XUMHUYECKUX
peaxuuii (OKHCIIUTENIBHO-BOCCTAHOBUTEIIBHBIE, 9K30- U
SHIOTEPMHUUYECKHE,  pEaKLUMM HMOHHOIO  OOMEHa),  pacTBOp,
IEKTPOJIUTHI, HEAIEKTPOJIUTBI, JIEKTPOJIUTHYECKAS JUCCOLMALN,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKOM pEaKIHH,
XUMHMUYECKOE  paBHOBECHE); TEOpPUHM U 3aKOHbl  (Teopus
ANEKTPOJUTHYECKON auccoumanuu, llepuogumueckuii 3axon JI.M.
MennieneeBa, 3aKOH COXPaHEHMs MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMHH, (PAKTOIOTMYECKHE CBEICHUS O
CBOMWCTBaX, COCTaBe€, IOJIYYEHHH U OE€30MaCHOM HCIOJIb30BaHUU
BOKHEHINNX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JICSITEIIBHOCTH YEJIOBEKA

1.2

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIIITE XAPAKTCPHBIC IMPU3HAKU U
B3aUMOCBA3b U3YYCHHBIX HOHHTHﬁ, IMPUMCHATb COOTBCTCTBYIOIIUC
MOHATHUA INPU OIHCAHUU CTPOCHUA U CBOICTB HEOPTaHNYCCKUX
BCIICCTB U UX npeBpameHHﬁ; BBIABJIATE B3aMMOCBA3b XUMHUYCCKUX
3HAHUI C IOHATHUAMAU u MNpEACTaBICHUAMU APyrux
CCTCCTBCHHOHAYYHBIX NPCIMCTOB

13

Brnanenue oCHOBHBIMU METOJaMU HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAONIOZCHUE, H3MEpPEHUE, DKCIEPUMEHT,
MOJICIIUPOBAHUE)

14

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ OIpEaACIATL BAJICHTHOCTb U CTCIICHDb
OKHCJICHUS XUMHUYCCKUX BJIEMCHTOB B COCAMHCHUAX PA3ZJTIUIHOTO
coCraBa, BHIO XUMHYECKOH  CBS3HU (KOBaJ'ICHTHaSI, MOHHas,
MCETAIJIIMYCCKasd, BOI[OpOI[HaSI) B COCAUMHCHUAX, THII
KpHCTaHHquCKOﬁ pCIJ_IéTKI/I KOHKPETHOT'O BCHIICCTBA (aTOMHaH,
MOJICKYJIApHasi, MOHHAasd, MCTaJ'I.HI/I‘-ICCKa}I)

1.5

ChopMupOBaHHOCTH YMEHMH ONpEAEsATh XapakTep Cpeasl B
BOJHBIX paCTBOpPaxX HEOPraHMYECKUX COCTUHEHUN

1.6

ChopMHpPOBAaHHOCT, YMEHHSI KJIACCH(PHUIIMPOBATH XUMHUYECKHE
peaknuu 1O pa3IMYHBIM TpH3HAKaM (YUCIy ¥ COCTaBy
pearupyromux  BEIIECTB, TEINIOBOMY  3(P(deKTy  peakiiuw,
W3MEHCHHIO CTETICHEH OKHCJICHHS JJIEMEHTOB, OOpaTHMOCTH
pEaKIMH, YIaCTHIO KaTallu3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHUW COCTAaBJIATh YpPaBHEHUS PEaKIIHMA




Pa3IMYHBIX THUIIOB, IMOJHBIC W COKpPAIIEHHBIE YPABHEHHS pPEaKIUuil
HOHHOTO OOMEHA, YYUTHIBAsI YCJIOBHS, MPU KOTOPHIX ITH PEAKIIHH
UIYT 10 KOHIIA

1.8

CdopmupoBanHOCTH yMEHUHI IIPOBOJUTH peakuuu,
IIOATBEPKJAOLINE KAa4eCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHWYECKUX BELIECTB, PACIIO3HABATh OIBITHBIM ITYTEM HMOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTD YMEHHH pacKpbIBaTh CYLIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxuit MOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOT0 OajaHca ITUX peaKuil

1.10

ChopMupoBaHHOCTH yMEHHH OOBACHATH 3aBUCHMOCTH CKOPOCTH
XUMHYECKON pEeakuy OT Pa3InyHbIX (JaKTOPOB

1.11

CdopMupoBaHHOCTb yMEHUN OOBSCHATH XapakTep CMELIEHUs
XMMHUYECKOTO DPAaBHOBECHS B 3aBUCHMOCTH OT  BHEIIHETO
BozneticTBus (mpunmun Jle [larense)

OO0m1as 1 HeOpraHU4ecKas XUMus

2.1

CdopMupoBaHHOCTh YMEHUH PacKpBIBaTh CMBICH lleproamueckoro
3akoHa  JI.MI. MenneneeBa M JIEMOHCTpUPOBATh  €rO
CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO U TPOTHOCTUYECKYIO

byHKIUA

2.2

CopMUpOBaHHOCTh yYMEHUU XapaKTEpHU30BaTh AJIEKTPOHHOE
CTPOCHHE AaTOMOB XHMHYECKHX 3JE€MEHTOB 1—4 mnepuoaoB
Ilepuoguueckot  cucreMbl  XMMHYECKHX  anemeHtoB  J[.U.
MenzeneeBa, WCHOB3Ys TMOHATHA «S-, P-, d-3JEKTPOHHBIC
opouTaNY, «QHEPreTUYECKUE YPOBHIY, 0OBSACHATH
3aKOHOMEPHOCTH WM3MEHEHHUS CBOWMCTB XHMHUYECKUX D3JIEMEHTOB U
UX COCOUMHEHUM 10 InepuojmaM U rpynmnam llepuoamyeckon
CHCTEMBI XMMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa

2.3

CdopmMupoBaHHOCTh YMEHHIl XapakTepu3oBaTh (OMUCHIBATH)
o0ure  XMMUYECKHMEe  CBOMCTBA  HEOPraHWYECKUX  BEIECTB
pa3INYHbIX KJIACCOB, MOATBEPK/1aTh CYLIECTBOBaHHE
TEHETUYECKON CBA3M MEXAY HEOpPraHM4YeCKHMMH BEUIECTBAMH C
MOMOIUIbIO YPaBHEHUI COOTBETCTBYIOUINX XUMHUUECKHUX PEaKIIHi

2.4

ChopMupoBaHHOCTh YMEHHMH YCTaHABIMBATh TNPUHAICKHOCTD
HEOPraHMYECKUX BELIECTB II0 HUX COCTaBy K OINpEeAcIEHHOMY
KJjaccy (rpymnrne) CoeJMHEHUH (MpOoCThie BEIIECTBA — METAUIbI U
HEMETaJIbl, OKCHJbI, OCHOBaHHs, KHCIOTBL, aM(pOTEpHbIC
TUAPOKCUBI, COJIH)

2.5

ChopMHpPOBAaHHOCT, ~ YMEHHH  HCMOJB30BaTh  XHMHYECKYIO
CUMBOJIUKY JJisl cOCTaBjieHMs] (OpMyN BEHIECTB U ypaBHEHUH




XUMHYECKHX PeaKiiuii, cucreMaTrueckyro HomeHkiaarypy (IUPAC)
U TpHUBHAJbHBIC HAa3BaHHS OTACIbHBIX HEOPraHMYECKHX BEIICCTB
(yrapbelii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas H3BeCTb,
HeraniéHasi H3BECTh, TUThEBas COZA, MUPUT U APYTHUE)

2.6

ChopMupoBaHHOCTH YMEHHMH  XapakTepu3oBaTh (OIMHUCHIBATH)
o0lIMe  XMMUYECKME  CBOMCTBA HEOPraHUYECKUX  BELIECTB
pa3IMyYHbIX KJIACCOB, MIOATBEPK1aTh CYLIECTBOBAHME
FEHETUUYECKON CBA3M MEXAY HEOPraHM4EeCKHMMH BELIECTBAMH C
IIOMOILBI0 YPABHEHMI COOTBETCTBYIOINX XUMUYECKUX PEAKIUN

2.7

CdopMupoBaHHOCTb YMEHHUH IUIAHUPOBATb U BBIMOJHATH
XUMHUYECKUN IKCIEPUMEHT (pa3ioeHHe MepoKCcHUIa BOJOpOJa B
MPUCYTCTBUHM KaTaau3aTopa, OMNpeIelIeHue Cpeabl pPacTBOPOB
BEIIECTB C IOMOIIbIO YHHMBEPCATbHOIO WMHIUKATOpPA, BIUSHUE
pa3INyYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIuu, peaKkiuu
MOHHOT'0 OOMEHa, Ka4YeCTBEHHbIE PeakIuu Ha cylbdar-, kKapOoHAT-
U XJOpPHUI-aHHUOHBI, = Ha  KaTHOH  aMMOHHUSA,  pEIICHHE
OKCIIEPUMEHTAJbHBIX  3a7ad 1o TeMaM  «MeTamwisly U
«Hemeramnpl») B COOTBETCTBHM C  IpaBHJIAMU  TEXHHUKHU
0e30MacHOCTH TpU OOpallleHHH C BelleCTBaMH U JaOOpaTOPHBIM
o0opysoBaHUEM;  TMPEACTABIATh  PE3YNbTaThl  XMUMHUYECKOTO
DKCIIEpUMEHTa B (hOpMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX
peaxiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTaTOB

2.8

ChopMHpPOBAaHHOCT, YMEHHH COOIOJATh TpaBHIa IOJIH30BAHUS
XUMUYECKON TOCY/I0N M JIa0OpaTOpHBIM 00OpYAOBAaHUEM, a TaKKe
mpaBuja oOpamieHusT C BEIIeCTBaMHM B COOTBETCTBUU  C
WHCTPYKIUSIMUA TI0 BBINOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB

2.9

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCPU30BaATh XUMHUYCCKUC
MponeccChl, JiCKAIMMUEC B OCHOBC IMPOMBIIUICHHOIO IIOJTYYCHUA
CCpHOﬁ KHUCJIOTBI, aMMMHaAKa, a TaKXe C(I)OpMI/IpOBaHHOCTB
HpeIICTaBJ'ICHI/Iﬁ 00 06II_II/IX HAaYYHBIX MPHUHOHIIAX W 9KOJIOT'MUCCKHUX
Hp06neMax XUMHUYCCKOI'0 IMPONU3BOJCTBA

XUMHS U KU3Hb. PacyéTel

3.1

CdopMHupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKON
COCTaBIISIOIIEH €CTECTBEHHOHAYYHON KAPTUHBI MUPA, PO XUMHUH
B TIO3HAHWUHU SBJICHUN MPHUPOJBI, B (OPMUPOBAHUU MBIIIJICHUS H
KyIbTYpbl ~ JUYHOCTH, €€ (YHKIMOHAJIbHOW TIpPaMOTHOCTH,
HEOOXOIUMOM JJIsl peHIeHHs] MPAKTHUECKUX 3a/1a4 U 3KOJIOTUYECKHU
000CHOBAaHHOTO OTHOUIIEHHSI K CBOEMY 3J0POBbIO U MPHUPOAHOMN
cpene




3.2

CopMUpOBaHHOCTh ~ YMEHMM  KPUTUYECKH  aHAIU3UPOBATh
XUMHUYECKYI0 MH(OPMALINIO, MTOIY4aeMyI0 U3 Pa3HbIX HUCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHHKAIUU, ceTh VIHTEpHET U Ipyrue)

3.3

CdopMupoBaHHOCTh YMEHUW COOJIIO/IATh MPaBUIa IKOJIOTHUYECKU
11eJ1eco00pa3HOro MOBEACHUS B OBITY U TPYJOBOM JIESTEITLHOCTH B
HENIAX COXPAHEHHsI CBOETO 37I0POBbS M OKPYKAIOLIEH MPUPOAHOM
cpezbl

3.4

Oco3HaBaTh OIIACHOCTH BOS,Z[CI;'ICTBI/IX Ha JKHUBBIC OpraHU3MBbI
OHpeI[eJ'IéHHLIX BCIICCTB, IIOHMMAasA CMBICJI IIOKAa3aTCIA HHK,
IMMOSACHATH Ha IIpUMEpPaAx CII0COOBI YMCHBIICHUS U ITPECAOTBPALICHUA
HUX BpCIHOI'O BO3JCHCTBUS HA OpraHu3M YCJIOBCKaA

3.5

ChopMUpOBAaHHOCTh ~ YMCHHM  MPOBOJUTH  BBIYUCICHUS  C
UCIIOJIb30BAHUEM MOHSITHS «MAaCCOBast JI0JISl BEIIECTBA B PACTBOPE»,
OOBEMHBIX OTHOLICHHUM Ia30B MPU XMMHUYECKHUX PEAKIHUAX, MAacChl
BelleCTBa WM 00bEMA Ta30B 10 HW3BECTHOMY KOJHYECTBY
BEILIECTBA, MACCE WM 00BEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB, TEIIOBOro 3(ddekra peakmuu Ha OCHOBE 3aKOHOB
COXpaHCHUA MaCCbl BCIICCTB, IMPCBpallCHUA W COXPAaHCHHA
SHEPIHUU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

1

TeopeTnueckre OCHOBbI OPraHU4eCKONH XUMHUHU

11

[IpenMer opraHM4YecKol XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHE M 3HAUYCHHUE B
IMMOJIY4YCHHHU HOBLIX BCHICCTB W MAaTCpPHAJIOB. TeOpI/ISI CTPOCHUA OPraHUYCCKUX
coenuHeHnit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHS

1.2

CtpykrypHble (QOpMYIbl OpPraHUYECKUX BeHIECTB. [ OMOJOTHS, H30MEpHs.
XuMHYecKasi CBA3b B OPraHUYECKHX COCAMHEHUSX — OJMHAPHBIE U KpaTHbIE
cBs3u. [IpencraBnenue o kaaccuuKaluyu OPraHnYeCcKUX BEIECTB

13

Homenkmatypa ~ opraHmyecKux  COeAMHEHUN  (CHUCTeMaTHYecKas) U
TPUBHUAJIBHBIE HAa3BAaHUS BAKHEWIINUX MPEACTABUTENIECH KIACCOB OPraHUYECKHX
BEILECTB

YrneBo1oposl

2.1

AnkaHbl: cocTaB H CTPOCHUC, TOMOJIOTHYECKHUI pAan. Metan u »3TaH —
HpOCTGﬁIHHC MNpEACTAaBUTCIIN AJIKAHOB: (I)I/IBI/ILICCKI/IG U XHMHYECKHE CBOMCTBA
(peaKI_II/II/I 3aMCIICHUA H rOpeHI/IH), HaxOXJCHUC B IIPUPOAC, IOJYUCHUC U
IMPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHE, FOMOJIOTMUECKUN psf. DTWIEH M NPONWIEH —
IpOCTEHIINe MPEACTaBUTENN AKEHOB: (PU3MYECKHEe M XMMUYECKUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIpAaTAllUM, OKHUCIECHUA W
MOJIMMEPU3AIIH ), TOJTyYE€HUE U IPUMEHEHHE

2.3

Ankanuensl: OyranueHn-1,3 wu wmerunOyranueH-1,3: cTpoeHue, BaxKHEWIIHe
XUMHUYECKHE CBOIICTBa (peaxmus MIOJINMEPU3ALUN). [Tonyuenune
CUHTETHUYECKOT0 KayuyKa U pEe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUH psll. ALETHIIEH —
NpOCTEHIINKA TpeACTaBUTENb AJIKMHOB: COCTaB, CTPOEHHE, (U3MUECKHEe WU
XUMHYECKHE  CBOWCTBAa  (peakiuu  THAPUPOBAHUS,  TaJOT€HUPOBAHUS,
TUIpaTaliy, TOPEHMs ), TOJy4YeHUE U IPUMEHEHHE

2.5

Apenbl. benson: cocraB, cTpoeHue, (QU3MUECKHE M XHUMHYECKHE CBOMCTBa
(peakMM TaJOT€HUPOBAaHMS M HUTPOBAHUS), IOJIyY€HHE M TpPUMEHEHHE.
Tomyon: cocraB, cTpoeHHE, (PU3MUECKUE W XUMHUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHHUSA), MOJIyY€HUE U NpPUMEHEHHE. TOKCHMYHOCTH
apeHoB. ['eHeTHYecKas CBSA3b MEXKIY YIIIEBOAOPOAAMH, NPUHAUICKAIUMU K
pa3IMYHBIM KJaccam

2.6

IIpupoaHble HMCTOYHUKH yriIeBOAOpPOAOB. IIpuponmHbBI Tra3 M IONYyTHBIE




HedtsabIe Ta3bl. HedTh u e€ npoucxoxaenue. CriocoObl nepepadoTku HEDTH:
NIEPEroHKa, KPEKUHT (TEePMHUCCKUI, KATATUTUYCCKUH), muposu3. [IpomyKTsl
nepepaboTku HepTH, HMX TNPUMEHEHHWE B NPOMBIINLIICHHOCTH W B OBITY.
KaMmeHHBI# yroJib ¥ IPOYKTHI €ro mepepadboTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpTraHU4Y€CKUEC COCANHECHUA

3.1

[IpenenbHble OJHOATOMHBIE CHHPTHL. MeTaHON W 3TAHON: CTPOEHHE,
dbusznyeckne U XMMHUYECKHE CBOMCTBa (peaklUUH C aKTUBHBIMH METaJUIaMU,
raJIoreHOBOJIOPOJaMH, TOpEHHue), MpUMeHeHHe. BolopoaHble CBA3M MEXIY
MOJIEKYJIaMH CIUPTOB. [leiicTBre MeTaHOa U 3TaHOJIa HA OPraHU3M YEJIOBEKa.
MHoroaromMHbie CIUPTHL. DTUIICHTIIMKOIb U TIUIEPUH: CTpOeHUE, (pusndeckue
U XUMHUYECKHE CBOMCTBAa (B3aMMOJCHCTBHE CO IIEJIOYHBIMU MeETaJIaMH,
KauyeCTBEHHAasl peaklus Ha MHOTOATOMHBIE CHUPTHI). J[eficTBUE HA OpraHu3m
yenoBeka. [I[puMeHeHue riaumepruHa U STUICHTJIMKOIIS

3.2

@DeHOoNM:  CTPOSHWE MOJICKYJbl, (QHU3WYECKHEe W XUMHUYECKHE CBOMCTBA.
Tokcuanocth penona. [Ipumenenue dpenomna

3.3

Anpaeruapl U1 KeToHbl. DopMaliblieru, aleTalbIeTHI: CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,
KauyeCTBEHHBIE PEAKIINH ), TOJyYeHHE U IPUMEHEHHE

3.4

OI[HOOCHOBHBIC MMPEACIIbHBIC Kap6OHOBLIe KHCJOTHEI. MypaBbI/IHaH U YKCYCHas
KHCJIOTBI: CTPOCHHUC, (I)I/I3I/I"ICCKI/I6 U XMMHYECKHE CBOMCTBA (CBOI\/’ICTBa, O6H_II/Ie
AJid KJlacCa KHCIJIOT, PEaKIUsA 3TepI/I(1)I/IKaI_[I/II/I), IMOJIy4YCHHUEC U TIPUMCHCHUC.
CTeapI/IHOBaSI " OJICMHOBAA KUCJIOTHI KaK IMPEACTABUTEIIN BBICIINX Kap6OHOBBIX
KHCIOT. Mblia KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC JIeHCTBHE

3.5

Crnoxnbie 3GUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas poib
KUPOB

3.6

VYrieBoasl: cocTaB, KiacCU(pUKaIUs YIIeBOJOB (MOHO-, M- U MOJIMCAXaPU/IbI).
['moko3a — mpocTelmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIBI,
¢u3nueckue M XUMHUYECKHE CBOICTBAa (B3aMMOJEHCTBHE C THJIPOKCHAOM
memu(ll), okucieHme amMMHayHBIM ~ pacTBopoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHHE, OpO’KEHHUE TIIFOKO3bI), HAXO0X/IEHUE B MPUPOJIE, IPUMEHEHHE,
6uonornyeckas posib. Porocunres. PpyKTo3a Kak U30Mep Itoko3bl. Kpaxman
U 11EJUTI0JI03a KaK MpUpOAHbIe monuMepbl. CTpoeHHe Kpaxmaia U HEJTI0JIO3bL.
dusnuecKkue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THIpOJIU3, KaueCTBEHHas
pEaKIus C HOJAOM)

A30Tcozlep>1<amne OpTaHU4YC€CKUC COCANHCHUA

4.1

AMUHOKHCIIOTHI Kak aM(OTepHbIe OopraHnyeckue coenuHeHus. Puzndeckue u
XUMHYECKHE CBOMCTBA aMHMHOKHCIIOT (Ha mpuMmepe mnnuHa). buonorunueckoe
3HAYCHHE AMUHOKUCIOT. IlenTuael

4.2

benkun kak mnpuUpoAHBIE BBICOKOMOJIECKYJSpHbIE coequHeHud. I[lepBuuHas,




BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, JCHATYpallis, KaYeCTBEHHbIE pEeaKIIMU Ha OeJIKu

BBICOKOMOJ'IGKyanHBIe COCAUMHCHU

5.1

OCHOBHBIC TIOHATUS XHWMUH BBICOKOMOIJICKYJIAPHBIX COCHHHCHHﬁI MOHOMED,
MoJIMMEp, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMEPHU3alIH, CpeaHssa
MOJICKYJISIpHAsE Macca. OCHOBHBIE MCTOJbl CHUHTE3a BBICOKOMOJICKYIISIPHBIX
COC,I[I/IHGHI/II\/'I — NOJIMMEpHU3aluAa 1 NOJIUKOHACHCA A

5.2

OKCHEpUMEHTAJIbHBIE METO/Abl M3yY€HHUs BEIIECTB U HUX IPEBPALICHMIA:
O3HAaKOMJIEHHE C oOpa3lamMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
m1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOro KayuyyKa U pe3HHbI

11 KUIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

XuMHYecKul 31eMeHT. AToM. SIpo aroma, U30TOIbl. DIEKTPOHHAs 000J10YKa.
DHepreTUYecKre YPOBHHU, MOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcobeHHOCTH pacTpeIeIeHHs SJICKTPOHOB IO OPOUTAISIM B aTOMaxX JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS! KOH(UTYpAIUs aTOMOB

1.2

Ilepuonnueckuii 3akoH U llepmoaudeckass cucremMa XUMHUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBsi3b neproaudeckoro 3akoHa u [lepuoanueckoil cucTeMsl
XuMHYeckux aeMeHToB [[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBONCTB XMMHYECKHUX DJIEMEHTOB H
0o0pa3yeMbIX UMHU TMPOCTHIX M CIOXHBIX BEIIECTB MO TPYIMIaM M TMEPHOAAM.
3HaveHHEe MePUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKU

1.3

CTtpoeHue BemiecTBa. XUMHYECKas CBsS3b. BHIBl XHUMUYECKOW CBS3U
(koBasieHTHAs HEMOJIApHAs W TIOJsApHAs, HWOHHAS, MeTautmdeckas). VoHbI:
KaTHOHBI M aHWOHBL. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOM XWMHUYECKOU
cBs3M (OOMEHHBIN U TOHOPHO-aKIeNnTOpHbIN). BonoponHas cBs3b

1.4

BajnieHTHOCTB. DeKTpOOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

1.5

BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA
COCTaBa BEIIECTBA. THIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIIA KPUCTAUIMYECKOW pemeérku. I[loHsaTe o naucnepcHbIX
cucreMax. VcTMHHBIE M KOJUTOMAHBIE PACTBOpPBl. MaccoBas 10JI BEIIECTBA B
pacTBope

1.6

Knaccugpukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHUYECKHUX BEIECTB

1.7

XuMUYecKass — peakuusl. Knaccupukanus  XUMHUECKUX  peakuuid B




HGOpFaHquCKOﬁ u Opr&HH‘ICCKOI’I XHMHH. 3aKOH COXpPaHCHU MaCChl BEHICCTB,
3aKOH COXPaHCHM: U IMPEBPAIICHNA SHEPIUHU ITPHU XUMHUYCCKUX PCAKIHAX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOparumbie peaknuu. XUMHYECKOe paBHoBecue. DakToOpbl, BIMAIONIME Ha
cocTosiHue Xxumudeckoro pasHosecus. [Ipunnun Jle [llarenbe

1.10

OnekrposuTryeckas aucconuarys. CuibHbIe W ciabbie anekTponutbl. Cpena
BOIHBIX paCTBOpOB BCIICCTB: KHCJIasd, HeﬁTpaJ’IBHaSI, ICJIOYHasd. PeaKI_II/II/I
WOHHOr0 0OMEHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKknuun

Heoprannueckas xumus

2.1

Hewmerannel. [lonoxenne HemeramioB B [lepuonnyeckoil cucreMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOeHMsI aTOMOB. Du3nueckue
CBOMCTBAa HEMETAUIOB. AJIIOTPONMS HEMETAUIOB (Ha IMpUMEpEe KHUCIOPOAa,

cepsl, pocdopa u yrireposa)

2.2

XUMHUYECKUE CBOMCTBa BaXHEHIIMX HEMETAJUIOB (TaJOTCHOB, CEpbl, a30Ta,
docdopa, yraepoma U KpeMHHS) U UX  COCAUHEHUH  (OKCHIOB,
KHCJIOPOJICOJICPKAINX ~KHUCIIOT, BOJOPOJIHBIX coenuHeHui). [lpuMeHenue
BaXHEHIIINX HEMETAJJIOB M MX COCTMHEHHM

2.3

Meramnsl. Ilonoxenne meramnoB B lleprogmyeckod cucTeME XHMHYECKHX
anementoB J[.M. MenzaeneeBa. (OcCOOEHHOCTH CTPOEHHUS IJIEKTPOHHBIX
00050uek aToMOB MeTaioB. Obue pusznueckne cBoiicTBa MeTawioB. CIulaBsl
METAJIJIOB. DJIEKTPOXUMUYECKHH PsiJ| HAIPSKEHUIH METaJIJIOB

2.4

XYUMHYECKHE CBOWCTBA BAXHEUIIUX METANIOB (HATpWid, Kajuii, KalbIui,
MarHuii, aTlOMUHHUM, UHK, XpOM, Kele30, Melb) U uX coeauHeHui. OOIiue
crocoObl MOTy4YeHHs] MeTaJUIOB. [IprMeHeHne MeTalIoB B OBITY U TEXHHUKE

2.5

I'eneTmueckas CBA3b HCOPraHNYCCKUX BCIICCTB, IMpUHaJIC)KAIIUX K
Pa3JIMYHBIM Kj1acCaM

XUMHS U KU3Hb

3.1

Posnp xuMum B o0OecnedyeHHH 3KOJOTHYECKOM, HYHEPreTHUeCKON U IHILIEBOU
0€30MacHOCTH, pa3BUTUU MeIULUHBI. [[oHATHE O HAyYHBIX METOAAaX MO3HAHUS
BEIIIECTB 1 XUMUYECKHUX PEAKIUI

3.2

[TpencraBienus o6 OOLMX HAYYHBIX MPUHLMIAX MPOMBIIUIEHHOTO MOTYYEeHUS
Ba)XHEHIIMX BemlecTB. YeIoBEK B MUpE BEIIECTB M MaT€pPHAJIOB: BaKHEHIINE
CTpOUTENIbHbIE MaTepHalibl, KOHCTPYKLMOHHbIE MaTepHalibl, KPacKH, CTEKJIO,
KepaMuKa, MaTepuasbl Ui 3JIEKTPOHHUKH, HaHOMAaTepUalbl, OpraHMYeCcKue U
MUHEpaJIbHbIC YJ00peHUs

3.3

XuMHUsT W 370pOBbE 4YENOBEKA: MpaBUiIa WCIIOJNB30BaHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO HWCHOJIB30BAHUS MPENapaToB OBITOBON
XMW B TIOBCEJTHEBHOM KHU3HH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



