MUHUCTEPCTBO INPOCBEINEHUS POCCUICKON ®EXEPAIIUN
MunucreperBo o6pazosanus Psizanckoii o6macTu
Ynpas/jienne o6pa3oBaHus H MOIOAEKHON NOTHTHKH AAMHHUCTPANMH
MYHHIHIA/ILHOr0 o0pa3oBanns - Hboxicmnﬁ MYHHIHNAIbHBIH palion
Pazanckoii o6acTn

Masmmsmmnnckan COII

PACCMOTPEHO COI'JIACOBAHO YTBEPXIEHO
Pyxosoantens HIMO vuureneit 3amectuTens aupexropa no YBP
€CTECTBEHHO - HAYYHOTO LUK, E 7,
MaTeMaTHKH H HE()SpMaTHKH (5%7
% I'vaxosa T.B.
2. ITpororoa Nel ot «30» 08 2024 r.

Epemuosa I1.B.
[Ipotoxon Nel ot «29» 08 2024 r.

PABOYAS MPOT'PAMMA
(ID 5239284)

yueOnoro npegmera «XumMusi. bazoBbii ypoBeHb»

g ooyqaromuxcst 10 — 11 xnmaccos

¢. Manunmmmn 2024



HOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
denepanbHOil 00pa3oBaTENbHON MPOrpaMMbl CpEAHEro o001ero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepauny, peaTU3YIOIMX OCHOBHBIE 0O0pa3oBaTElbHbIE MPOrpamMMbl, U
OCHOBHBIX TONIOKeHUH «CTpaTerun pa3BuUTUsL BocnuTaHus B Poccuiickoit
Oenepanuun Ha nepuoa a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/M0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oO1ielt crpareruu 00y4deHus, BOCIUTAHUS U PA3BUTHUSL O0YUAIOMIMXCSA CPEACTBAMU
yueOHoro npeamera «XuMusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMsl, pPE3yJbTaTOB OOy4YeHUss W TpeOOBAHMI K YPOBHIO MOJTOTOBKHU
BBIIIyCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIHX
LEJIOCTHOM CHCTEME XHMHUYECKOro O00pa3oBaHUs. OTU ILEHHOCTU KAaCaroTCs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TOpUpOJHON cpere. Peamusyercs xumuueckoe o0Opa3oBaHHE
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO0 XUMUU € Y4€TOM cChenuUKd HAyKW XUMUHU, €€ 3HAaYeHUs B
NO3HAHUM TIPUPOJABI U B MaTepualbHOW KHU3HU OOIIECTBA, a TaKXKe C YYETOM
o0UmMX wened M MPUHLMUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYyIO poJib B
COBPEMEHHOW IUBUJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME€ LEIOCTHOIO MPEACTABICHUS 00 OKPYKaIOIIeM MHUpE KaK O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HH KaXJIoro ujeHa oOmiecTBa. CoBpeMeHHas XUMHUS KaK Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOH, MUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPAaHbI 3/10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYID WM IS  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIe  KYypChl —
«Opranudeckas xumus» U «OOIass ¥ HeopraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE AAHHOW CHUCTEMbl 3HAHWUW MPU U3YUECHHUU
npenMera 00ecreyrMBaeT BO3MOXKHOCTH PAacCCMOTPEHHUS BCErO0 MHOTI000pas3us
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHu4veckass XuMus» copmMupoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CUCTEMHOTO TIOJIXOJla K M3YYCHHIO Yy4eOHOro MaTrepuaisa M OOyCIIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M  AJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JO CJIOXKHBIX OMOJOTHUECKU
aKTUBHBIX COeAMHEHM. B Kypce opraHmueckoil XUMHHU TMOJIy4arOT pa3BUTHE
chopMHUpOBAaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpPBOHAYATHHBIC
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Tonx HOBBIM YyrjaoM 3peHHsi B IMpeaMere «XUMHS» 0a30BOro YpOBHS
paccMaTpuBaeTCd W3YYEHHbIH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TeOpeTHYeCKuii martepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOINYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOIMYECKUX IMO3UIUH,



rIy0Xe TOHSATh MCTOPUYECKOE W3MEHEHHE (YHKIIMH OTOro 3aKoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XWUMHUU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIIbHOW M MPAaKTUYECKOU
JESATeIbHOCTU 4YeJOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K TIPOLIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHUUYECKH OCMBICIMBAaTh MH(MOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHWS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHBIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4arOIIUXCS MUPOBO33PEHUYECKOW OCHOBBI JIJIS TTOHUMAHUS
dunocopckux uaeH, TakuX KaK: MaTEepHAIbHOE €JUHCTBO HEOPTraHUYECKOro H
OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOIHBIX SBICHUNW MYTEM JKCIEpUMEHTa U
pelieHrs TPOTUBOPEYMN MEXAy HOBbIMU (akTaMd U TEOPETUUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpodseM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/JaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIUTAHWS, Pa3BUTUA U COIMATU3AIMN
OoOy4YaromMXcs NPUHATHIE MNPOrPAMMOM IO XHMHUU TMOJXOJbI K OIPEACIICHUIO
CollepKaHUSI H TOCTPOCHHUS TIpEeAMeTa MPEeayCMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB JEATEJILHOCTH: pelIeHus IMpobsieM, TOHCKa, aHalu3a W
00paboTku nHGOpMaLIUK, HEOOXOAUMBIX ISl TPUOOPETEHHS OIbITa MPAKTHIECKON
U HCCIIEIOBATEIbCKON JESITEIbHOCTH, 3aHUMAIONIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 0011ero 00pa3oBaHus, MPU ONpeAeTIeHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTU TPATULMOHHO MPHU3HAETCA (PopMHUpOBaHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATEbHOCTH YE€JI0BE€KAa M KAaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyiIbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIEM W3y4EeHUs
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3PCHUS TJIABHBIMHU ICISAMH HW3YYCHHS TIPEIAMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 Ki1.) siBiIsIFOTCS:

e (QopMHpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOMU
JeKAT KIIOYEBbIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
00001IeHN I MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOpUeHn
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUMH,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKON M TIOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30ImacHOro oOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ aTuM, comepikaTelbHasi XapaKTepUCTUKA TMeJIed 1 3a1ad U3yICHUS
npeaMera B IporpaMMe Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMHM TPUOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~ XWMHH B OOJNBIIEH  CTEMEeHW OTHA€TCS  MPEANOYTCHUE
NPAKTHYCCKON KOMIIOHCHTE COJACpKaHWUs OOYy4YeHHUs, OPUCHTUPOBAHHOW Ha
MOJICOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3aliuy, BIAACIONIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHUN W NMPUMEHEHHS WX B PEATbHOU KU3HU
JUTSL pEIICHUS TIPaKTUYCCKUX 3a7ad.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHW TMpeaMera «XHUMHS» JOMUHUPYIOIIEe
3HaUYCHHE MPUOOPETAIOT TAKKE LIETU U 3a]a4H, KaK:

aganTamys 00yJaromuXcs K YCIOBHSM TWHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBAaHWE  HHTEUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00yYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEpPCAIbHOE 3HAYEHUE JUIsl PA3JIUYHBIX BUIOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JACATCIBHOCTH, KOTOpas 3aHHMAcCT
BAXHOE MECTO B TIO3HAHMW XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB W XUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



pa3BUTHUE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMUpoOBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMXCd YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUSl TIOJIYYEHHBIX 3HAHUW JJIsI TPUHATUS TPAMOTHBIX PEUICHUA B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs)
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeIMETHON o0iacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JJIs1 U3yUEHUsI XUMUU, Ha 0a30BOM ypOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHHYeCcKON XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpraHWYECKUX BelecTB. l'omonorusa, wu3zoMepusa. XuMHYecKas CBSI3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YECHMs BEIIECTB M HX IPEBpalICHUIA:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEHIIMKA TNpPENCTABUTENb AJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE H
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy raJIoreHUPOBAHUSA U HUTPOBAHUS), MOJyYEHHE U NMpPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckass CBSI3b MEXAY YIVIEBOJAOPOAAMH, MPUHAICKANUMUA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKK YTIEBOAOPOAOB. IIpHpoaHBIM Ta3 W MOIYTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yrOJib ¥ IPOYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB UM NPOAYKTOB PEAKLIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[eficTBUE MeTaHOa ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
(¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aMMOJAEHCTBHE CO ULIEIIOYHBIMH
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOroaTOMHbIE CNUPTHI). JlelicTBUE Ha
opraHusM yenoseka. [[pumenenre riauuepuHa v STUJICHIJIUKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.

Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
busznueckre U XMMHUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
o0mue A Kiacca KUCJIOT, peakius dTepuduKaiim), MmoxydyeHue u mpruMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOM3BOJHbIE KapOOHOBBIX KuciaoT. [uaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupos. buonoruueckas
pOJIb KUPOB.



YrimeBoael: cocraB, KjlacCHpUKANMs ~ yriieBojoB  (MOHO-, JH- U
nonucaxapubl). ['oko3a — nmpocTeimii MOHOCaXxapu/i: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOMCTBa (B3aMMONIEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ouonornyeckas posib. @orocunres. GpykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie nomumepbl. CTpoeHrne Kpaxmaia u
HEUTI0NI03bl.  Du3nueckue W XUMHYECKHE CBOWCTBAa Kpaxmaya (THIPOIH3,
KauyeCTBECHHAS PEAKIIHsI C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpoBe/IcHNEe, HAOJIOJICHUE W ONMHUCAHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPCHHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
IPOBEICHNE TTPAKTUYECKON PabOThI: CBOWCTBA pacTBOpPa YKCYCHON KHCITOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIMK O W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MIPOIYKTOB PEAKITUH ).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTepHblE OpraHuyeckue coeauHeHus. duzndeckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak MpUPOJHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HA0JII0/ICHUE W ONMHMCAHKUE JEMOHCTPAILIMOHHBIX OMBITOB: JAeHATYypalus OeIKOB Mpu
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AINH, CPEIHSIST MOJIEKYIsIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHUN —
TIOJTUMEPHU3AIIHSI ¥ TIOJTMKOHICHCAITHS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPHU U3YUCHUM OPTraHWYCCKONH XUMHUU B
10 Kkiacce OCYIIECTBIIIETCS YEpe3 HCIIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SBJISIOMUXCS CHUCTEMHBIMH I OTACIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: SBJICHHUE, HAYYHBIN (DAKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Owochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MUHEpaBI, TOPHBIE TTOPOJBI, TOJIE3HBIC UCKOTIAEMbIe, TOILTHUBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, TIEKAPCTBEHHBIE M KOCMETHUECKHE MPenaparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XMMHHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOAOB. DJIEKTPOHHASI KOH(PUTYpaIds aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoanyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHUUYECKUX DJJIEMEHTOB W
0o0pa3yemMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U MEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajlihnueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHeiil). BogopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okuciaeHus. MoHbl: KaTHOHBI M1 aHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. [HIbl KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUM. Homenknarypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXpPAaHEHUS U MPEBPAILICHUS SHEPTUU NTPU XUMUUECKUX PEAKIIHSIX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoauTnyeckas aucconnanus. CHiabHbIE U cia0bie 2IeKTpoanuThl. Cpema
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHcTpauus tabmaun «llepuonnueckas cucteMa XMMUYECKHX 3JeMeHToB [l 1.
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPOJIa B MPUCYTCTBUM KaTAIIM3aTOPA, ONPEAECIECHUE CPEIBl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHJMKATOPA, pEAKIUU HOHHOIO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXMMHUYECKUE PACU€Thl, PACU€Thl C HCIOJH30BAHUEM IOHATHUS «MAacCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
dusnyeckre CBONCTBA HEMETAJJIOB. AJUIOTPOINUS HEMETALIOB (HAa MpuMepe
KHCIIOpOJIa, cephl, pocdopa u yriepoa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETA/IOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxenue merannoB B llepuogmyeckoil cucteMe XMMHUYECKHUX
anementoB [I. . MenneneeBa. OcCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 00O0JIOUEK
aToMoB MeTasuioB. OOmme ¢gusznyeckue cBorcTBa MeTamioB. CrulaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaXXKHEUIIUX METAJJIOB (HATPUM, KaJIUid, KaJbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTalibl M CIUIaBbl», 0Opa3I[OB HEMETAIJIOB, pEIICHUE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUM SKOJOTHYECKOM, DPHEPreTUYECKOW U MHUILEeBOU
0e30MacHOCTH, Pa3BUTUM MeAWIMHBL. [loHSTHE O HayyHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB W MATEpPUATIOB: BaXXHEWILIHNE CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 30POBbE YEJIOBEKA: MpaBWjIa HCIOJBb30BAHUS JIEKApPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIlUX €CTECTBEHHO-HAYUYHBIX TOHSITUM, TaK W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX NPEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJIEIUNPOBAHUE, U3MEPECHUE, SABJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaAHMOaKTUBHOCTH, MOJIEKYJa, SJHEPTeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHME BEIECTBa, (PU3MUECKHE BEIWYUHBI U €IUHUIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAJLTYpPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEepUaJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMPEernaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHajoB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
O0y4aroUMMHUCsl MPOrpaMM CpeAaHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJIMETHbIM W HpeaMeTHbIM). HaydHo-mMeroandeckol OCHOBOM ISt
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1€ATETbHOCTHBIN MOAXO.

B cooTBeTCTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJbTAaTOB OCBOEHHUA MpeameTa «XUMHUS» Ha YPOBHE CPEAHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TFOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEEIEHUIO;

HaJIMYK€ MOTUBALUU K 00YUYEHUIO;

LEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MPUCYIIUMH LETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJIH U CTPOUTD KU3HEHHBIE IIJIAHBI.

JINYHOCTHBIE pe3yibTaThl OCBOEHUSI MpenMeTra «XUMHUS» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIbHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMM W  [paBWIaMH  TOBEAEHUS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3ydabTaThl OCBOEHHUSA MpeaMmeTa «XHMHUS» OTpaXaroT
c(OpMHPOBAHHOCTh OMbITA IO3HABATEILHON M MNPAKTUYECKOW JEATETbHOCTH
00y4YaromIMxcs Mo peaju3aly MPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM UYHUCIE B
4acTH:

1) rpaxIaHCKOro BOCIIUTAHUS .

OCO3HAHMS 00YYaIOUMMUCSA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESTENIbHOCTH TNpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYruX MPU aHAIU3€ PA3JIUYHBIX BUI0B YUEOHOU AESITEIbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENILHBIX ~ HAOMIOZCHUHN, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCITMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U NIPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M TOCTYNKH CBOUX TOBApHUIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUN 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 310poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (M3MUECKOMY HU
NICUXHYECKOMY 3]I0POBBIO;

coOmtofieHuss TpaBui Oe€30MacHOro oOpalleHusi ¢ BeUleCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAHMSI LEHHOCTH TpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAIOLIUX 30POBBIO U KU3HU JIFOACH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJ0BOM AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB Ha COCTOSIHUE TPUPOJHON U COLMATBHON CPEbL;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MPOrHO3UPOBATH HEOJArONpPUSATHBIE 3KOJIOTHYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHMKAaTUBHON M COLIMAIbHOU
PAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUS CHeUM(PUKA XUMUU KaK HayKH, OCO3HaHUS €€ poiud B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XMMHHM JJII  COBPEMEHHOM
UMBWIN3ALUMHA: B €€ T'yMaHUCTHUYECKON HAINpPaBICHHOCTH W BaXXHOM PO B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aIbHBIX POOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEAMIMHBI, OOECIICYEHHH YCIOBUMI
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NOJTydaeMble 3HAHMSI JIJIS aHAIKM3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro MUpa M
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIellaTh 0OOCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCITOJIb30BaTh XUMHUYCECKHUE 3HAHUS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yabTaThl OCBOEHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSTHS, OTPAKAIOIIUE
I[EJJOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHeUUuPUKy METOJO0B I[O3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUsl, SBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsi, UCCIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue G YHKITMOHATBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAJIbHbIC yueOHBIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIHHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbLHBIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh IEeNM JEITEILHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TTOCTABJICHHBIMHU IIEIISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATHM M YCTaHABIMBAaTh MX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KPUTEPUHM Ui KJIacCHU(PUKAIMU BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PElIeHUU Y4YEeOHBIX IO3HABATEIbHBIX M IPAKTHMYECKHUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHUSA BEUIECTB M XUMUYECKHUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAayecTBE HMHCTPYMEHTa
MO3HAHMUSI U OCHOBBI Ui (POPMUPOBAHMSI TMUIIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJCHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIeCcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATh €ro pe3yibTaT, (POpMynIHpoBaTh
00001IeHHSI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB MCCIIEIOBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
NOMCKY METOJIOB pEIICHUs] NPAKTUYECKHUX 3a/1ad, HNPUMEHEHUIO pa3IMYHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (opM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYHNBOCTb;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA MIpH paboTe C
XUMHUYECKON uH(pOpMalMeil: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIAaTh C MPE3CHTAIMEN pe3ylbTaTOB IO3HABATENLHOU JAESITEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAaHUS MO3UIUN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISAThH CAMOKOHTPOJIb CBOCH NEATELHOCTH HAa OCHOBE CaMOaHaJH3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B TIO3HAHWUU SIBJICHUU



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHON IPAaMOTHOCTH, HEOOXOIUMOM 1JIs1 pEIICHHs TPAKTUUYECKUX 3a1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpene;

BJIQJICHUE  CHCTEeMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, SJIEKTPOOTPULIATEIBHOCTh, XUMUYECKAast
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YIIEpOJIHBIA CKeleT, (QYHKIMOHANbHAs TpYIIIa,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTHYECKUI PsZ, TOMOJIOrH, YIJIEBOJOPOIBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe, IOJYYCHHH H
0e30MacHOM HCIIOJIb30BAaHUM Ba)XXHEWUIIMX OpPraHWYECKUX BEIIECTB B OBITY U
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
OMMCAHWU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTaHUYECKUX COCANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYecCKMX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
U3rOTaBJIMBaTh MOJEIM MOJIEKYJ OPraHMYECKMX BEIIECTB I WIUIFOCTPAlUU HX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeAcIEHHOMY
KJIacCy/Tpynne CoeAuHEHU (yriaeBoAOpO/Abl, KHUCIOPOJI U  a30TCOJepKalue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TAUIEpUH, (HeHos, GopManbaeruj], aleTanbIerusl, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSAX (OAMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMCHATH TIOJOKCHHUS TCOPUU CTPOCHHUS
opranudeckux BemiectB A. M. byriepoBa myis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MACChI BEIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHO], STHJICHIJIUKOJb,
TJIAIIEpUH, (EHOJI, areTalbJIerua, MypaBbUHAS M YKCYCHas KHCIOTBI, TIJIFOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TNEpepadbOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHMI TIPOBOJAUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUSAM (Macchl, 00bEMa, KOJWYECTBA HMCXOIHOTO BEIIECTBA WM IMPOIYKTA
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOW 3HAHMI OO0 OCHOBHBIX
METO/Iax HAYYHOTO TO3HAHUS, UCIOIb3YEMbIX B XUMUHU TIPH W3YYEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS JIs TPUHSATUS PEIICHUN B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMHUYECKOM
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OITBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBIMOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JCHATypalus OEIKOB IMPU HAarpeBaHUHU, I[BETHHIE pEaKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalleHUH C
BEIIECTBAMHU W JA0OPaTOPHBIM OOOPYIOBAHHWEM, TPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii u GopmMyIupoBaTh BBIBOJIBI HA OCHOBE ATUX PE3YIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEAEHUsT B OBITY U TPYJIOBOM NEATENBHOCTH B IENAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKpY)KAIOUIEH MPUPOMHON Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPTaHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TNPEAOTBPAICHUST HMX BPEIHOTO BO3ICHCTBUS HA OpPraHu3M
YEJIOBEKa;

JUIs 00YYaIOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XHUMHUHA B TIO3HAHWUH SBJICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUEC  CUCTEMOM  XMMHWYECKHUX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KOBaJIeHTHAsl, MOHHAs, METAJJTNYECKas, BOJOPOHAsS), KpUCTA/NIMUeCcKas peniéTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakiui, XUMHUYECKOE DaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE IMOHUMAHMS NPUYMHHOCTH H
CUCTEMHOCTH XHMHMUYECKHX SIBJICHHH, (PaKTOJOTHUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTb YMEHHUM BBISIBJISATh XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHMI HCIOIb30BATh XUMHUYECKYI0 CUMBOJIUKY IS
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTb, HETAIIEHAS! U3BECTh, MUTHEBAS COMIA, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpEAENsATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XMMHYECKUX DJIEMEHTOB B COCAUMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUINYECKasi, BOJOPOHASI) B COCAUHECHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBY K ONpEIEIEHHOMY Kiaccy/rpymnie
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAILJIbl, OKCU/Ibl, OCHOBaHUS,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenneneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIYIO, O0BICHUTEILHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX JJeMeHTOB |—4 mepuonoB Ilepuonudeckon CHCTEMBI
XuMHYecKux d3jemMeHToB JI. M. MeHnaeneeBa, MCHOAb3ysS MOHATHA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPTreTUYECKUE YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATh XMUMHYECKHUE PEAKIUU TI0
pazIMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEaKIUN pPa3THUHbIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUW TIPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINEC
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT pa3InyHbIX (AaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOT'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IIPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTh NPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCICHHUS C WCIOIH30BAHHEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMSIX, MACChl BEIIECTBA WU 00bEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHHI COOII0/IaTh MPABWIIA MOJIb30BAHUS XUMUYECKOM
NoCcyZ0oi W JabopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IIJITAHUPOBATh M BBITIONHATH XHUMHYECKHM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKlMM Ha CylbdarT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh Pe3yIbTaThl XMMHYECKOrO OKCIepUMEHTa B (QopMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTepHeT U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKpY)KAIOUIEH MPUPOMHON Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYarOIINXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBBS: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJlaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit xumuu. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHECHUH A. 3
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbBIE YTIEBOAOPOABI — AJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJIKaJUEHbl, ATIKMHbI
2.3 ApoMaTudecKke yrieBoa0pOIbl 2
94 [TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
ux nepepaboTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Craptel. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3(hupbl
3.3 VrineBomsl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Inactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoxa Bcero Konrponbnbie | IMpakririeckie 121[3yqe}mﬂ :)Iﬁ[c)l;l;onaTenbﬂme
padoThbI padoTsbI pecypenI
1 IIpenmeT OpraHu4ecKoi XuMuH, eé 1
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHenuit A. M. Bytneposa, eé 1
OCHOBHBIE TOJIOKEHUS
[Ipencrasienue o K1accuPUKAITUN
3 opraHnueckux BemiectB. HomeHnknartypa 1
(cuctemaTuveckas) ¥ TPUBHATbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHYECKHH Psifl
5 Mertan u 3TaH — npocTeume 1
MPEACTABUTEH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUJIEH U IPONUJIEH — MPOCTEUIINE 1
MPEICTAaBUTENH aJIKEHOB
3 [Tpaktueckas padora Ne 1. «Ilonyuenue 1 1
ATUJICHA U U3yYEHUE €ro CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTmioytaauen-1,3. I[lomydenue 1
CHHTETUYECKOTO KaydyKa U PEe3UHBI




AJIKMHEL: cOCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN pAll. ALIETHIEH —
MIPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH3011 U TOIyo. TOKCHUYHOCTh
apeHoB

13 ['eHeTHueckas CBs3b YII€BOJOPO/IOB,
NPUHAAISKAIIMX K pa3IMYHbIM KJ1accam
[TpupoiHbIe HCTOUYHUKH YTIEBOIOPOAOB:

14 IPUPOJIHBIN ra3 U NOMYTHBIE HEPTSIHBIE
ras3pl, He()Tb ¥ MPOJYKTHI €€ mepepadoTKu
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOAOB:

15 MIPUPOJIHBINA Ta3 U MOMYTHBIC HEDTIHBIC
ra3el, HeThb ¥ MPOIYKTHI €€ epepadoTKN

16 KonTponbhas pabota mo pazaeny
«YTIeBOIOPOIBDY

17 [IpenenbHbIE OJTHOATOMHBIEC CITUPTHI:
METAHOJI ¥ 3TaHoJ1. BomopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STHIICHTIIUKOIb 1
[JIMLEPUH

19 DeHOoJI: CTPOCHHUE MOJIEKYIbI, PU3NYECKUE
U XUMUYECKUE CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopManbaeTua u
aneTanbaerul. AeToH

21 OnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE
KHUCJIOTHI: MypaBbHHAas U YKCyCHas

22 [TpakTueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHUCTIOTBI»

CTCapI/IHOBaH " OJICMHOBAs1 KMCJIOTHBI, KaK

23 NPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHCJIOT

24 Mbl1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBIE
CrnoxHble 3(hupbl KaK MPOU3BOIAHbIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢pUpoB

26 JKupsl: runponus, IpuUMeHEHHeE,
Ourosoruveckas poJib KUpPOB
YTraeBoabl: COCTaB, KJIACCH(PHUKAIINSA.

27 BaxHeiimme npeacTaBuTenu: riroKko3a,
bpykTO3a, caxaposa

)8 Kpaxmain u memnosno3a Kak mpupoIHbIe
HOJIMMEPHI
KonrtponbHas pabota no pasaeny

29 «Kucnopozaconep:xaiye opraHn4eckue
COCITMHEHUS

30 AMUHBI: METUJIAMUH U aHUJIHH
AMMHOKHUCIIOTHI KaK aM(pOTEpHbIE

31 OpTraHUYECKHUE COSTUHEHUS, X
6uonornyeckoe 3HaueHue. Ilenrtuas

32 benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHHUS

33 OCHOBHBIE OHATHS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX CO€MHEHUN

34 OCHOBHBIE METOBI CHHTE3A




IInacTmaccel, KaydyKkd, BOJIOKHA

BBICOKOMOJICKYJIIAPHBIX COCHHHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMA XMMHUYECKHX 3J1eMeHTOB /[]. 1.
MenaeneeBa, X CBSI3b C COBPEMEHHOM
TEOpPHUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHX 3JIEMEHTOB M UX COEIUHEHUH 10
rpymnmnaM u nepuojiaMm. 3HaueHue
MIEPUOINIECKOTO 3aKOHA U CUCTEMBI
xuMmudyeckux ayemenToB /.M. Menaeneena B
Pa3BUTUHU HAYKU

CrpoeHue BeniecTBa. XUMUYECKas CBs3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogoponHas cBsA3b

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenensp okucnenus. Bemecrsa
MOJIEKYJIAPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUs

[ToHATHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE M KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10715 BEllIeCTBa B pacTBOPE




Kinaccudukanus 1 HOMeHKIaTypa
HEOpPraHUYECKUX COeAMHEHM. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMYHbBIX
KJIaCCOB

Krnaccudukanms XuMH4eckux peaxiuii B
HEOPraHUYECKON U OPTaHUYECKON XUMUU.
3aKOH COXpaHEHHS MACChl BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIECHNS JHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiun. O0paTuMble peakinu.
XHUMUYECKOE PABHOBECHUE

10

[paktuyeckas padora Ne 1. «BnusiHue
pa3IMyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKII»

11

DnexrpoiauTHdeckas gucconuanus. [Tonstue
0 BoJiopoHOM Tokazarene (PH) pactropa.
Peaknuu nonnoro oomeHna. ['maponus
OpPraHUYECKHUX W HEOPTaHMUYECKUX BEIIECTB

12

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIC
peaknuu. [lorsTie 00 35eKTpOIU3e
pacIuIaBoB U pacTBOPOB COJIEH

13

KonrtponbHas pabota no pazaeny
«TeopeTndyeckrie OCHOBBI XUMUI

14

Mertaubl, ux nojioxenue B [lepuoguueckoi
CUCTeME XUMHUYeCKuX 3neMenTos /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OO1ue pu3nyecKkue CBOMCTBa
METaJUIOB




15

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN P
HaIpsKEHUH METaJIIOB

16

XHUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJIOB (HATPHiA, Kaauii, KalbllUi, MarHUH,
ATFOMUHHK) U UX COCIMHCHHM

17

XHAMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COeIMHEHUI

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
«MeTtamib»"

20

Hemeramiel, MX MOJIOJKEHUE B
[Tepuoauueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOEHHUSI AaTOMOB

21

dusnyeckue cBOMCTBa HEMETAILIOB.
AJI0OTpOTIHSI HEMETAJUIOB (HA TIpUMeEpe
KHCJIOpoJia, cepbl, hochopa u yriaeposa)

22

XUMHYECKHE CBOMCTBA raJOT€HOB, CEPBI U UX
COeIUHEHUU

23

XUMHUYECKHE CBOMCTBA a30Ta, hochopa u ux
COeIUHEHUN

24

XHWMHUYECKUE CBOMCTBA yIiIepoaa, KpEMHHUS U
HUX COeIUHCHUN

25

[IpumeHeHrne Ba)KHEUIIINX HEMETAUIOB U UX
COeIUHEHUN

26

O06001EeHHE U CUCTEMATU3ALMS 3HAHUHN 110




TeMe «Hemeramisy. Beraucnenus mo
YPaBHEHUSIM XUMHUYECKHUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemerammsl"»
Kontposnbnas padota o remam «MeTauibiy

28 u «Hemerannsiy/Beepoccuiickas 1
MpoBepoyHas paboTa

29 Heopranuueckue u opraHnyeckue KUCIOTHI. 1
Heopranmueckne u opraHMdecKre OCHOBAHUS
AmMoTepHbIe HEOPTaHUYECKUE U

30 oprannueckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEIIECTB
Poinbs xuMun B 00eCIeUeHUN SKOJIOTHUYCCKOM,

31 JHEPreTUYECKON U MUILEBOI 0€30MacHOCTH, 1
Pa3BUTHUU MEAUIIMHBI
[IpencraBneHust 06 OOMIMX HAYYHBIX

32 MIPUHIINUIIAX POMBIIUIEHHOTO MOTYYEHHS 1
BAOKHEMIIMX BELLECTB

33 UYenoBek B MUPE BEILIECTB U MAaTEPUAIIOB

34 XUMUS ¥ 37J0pPOBbE YeIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



