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[TporpaMma 10 XWMHHM Ha YpOBHe Cpe/iHero o0ijero obOpa3oBaHus pa3paboTaHa Ha OCHOBe
denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanum B Poccuiickoit ®epeparum»,
TpebOBaHMI K pe3y/ibTaTaM OCBOeHHs ¢efepanbHON 00pa3oBaTe/bHOM MPOrpaMMbl CpefHero o0rero
obpazoBanuss (POIT COO), npexcraBneHHbIX B PejepasbHOM TOCYAapCTBEHHOM 00pa3oBaTeslbHOM
crangapte COOQO, ¢ yuétom KoHijenmu niperno/iaBaHusi yueGHOro ripeaimMera « XUMUsi» B 00pa3oBaTeTbHbIX
opranm3aiusix Poccuiickoii ®eneparivy, peanu3yrOUMX OCHOBHbIE OOpa3oBaTe/bHbIE TPOTPAMMBI, U
OCHOBHBIX MOIOXKeHUM «CTpaTteruy pa3BuTusi BocnutaHusi B Poccuiickoit ®@esepaljuu Ha nepuof a0 2025
ropa» (Pacriopsbkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOZIOB K pa3paboTKe MpOrpaMMbl IO XHWMHU, K OIpeZiesieHHt0 oOIel crpareruu
o0yueHusi, BOCIIUTaHUS U pa3BUTHsI 00yUarOLUXCsi CpeAicTBaMu yuebHOro rpegmeta «Xumusi» s 10—11
KJaccoB Ha 0a30BOM ypOBHE COCTaBW/IM KOHIeMTyanbHble TosiokeHus ®I'OC COO o
B3aMOO0OYC/IOBJIEHHOCTU 1ieJiel, Cofiep>KaHusi, pe3y/ibTaroB 0O0yuyeHHss W TpeOOBaHUM K YPOBHIO
TIOAITOTOBKH BBIMTYCKHUKOB.

Xumnueckoe oOpa3oBaHHe, T0JydyaeMOe BBITyCKHMKaMU 0O0Ijeo0pa3oBaTe/ibHOM OpraHu3aliiy,
SIBIISIETCSI HEOTHeMJIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIIY>KWT 3aBepIIAOIIMM 3TarloM peay3aljiu
Ha COOTBETCTBYIOIIIEM eMy 0a30BOM YDOBHE K/IFOUEBLIX I[EHHOCTEW, TPUCYIIUX L[eJIOCTHON CHUCTeMe
XUMHUYECKOT0 00pa3oBaHMs. OTH LEHHOCTH KAacCaroTCs TO3HAHUSI 3aKOHOB TIPUPOABI, ()OPMHUPOBaHHMS
MHUPOBO33peHusi U 00Iell Ky/JbTyphbl uesioBeKa, a Tak)Ke SKOJ0THYeckKu O0OOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/10POBbIO U MPUPOJHOM cpefie. Peann3yeTrcsi xuMrUdeckoe oOpa3oBaHre 00yJarol[uXcsi Ha YPOBHe
cpeziHero obiiero obpa3oBaHusi CpeAiCTBaMH yueOHOTo TpefiMeTa «XHUMHUsI», COflep)KaHHe U MOCTPOeHre
KOTOPOTO OTpejie/ieHbl B TIPOTPaMMe IO XWMHHU C YYETOM CrielfupUKr HayKu XUMHH, e€ 3HaueHHsl B
TI03HAHUU TIPUPO/IbI U B MaTepHa/IbHOW YKU3HU O0I[eCTBA, a TaKXKe C YUETOM OOIIMX 1ie/ieid U TTPUHIIUIIOB,
XapaKTepU3YIOIUX COBPeMeHHOe COCTOSTHMe CHCTeMbl cpefHero obiiero obpa3oBaHusi B Poccuiickoit
Deneparyu.

XuUMHS KaK 957eMeHT CHUCTeMbl eCTeCTBeHHBbIX HayK HWrpaer 0coOyl pO/ib B COBpEMEHHOU
LMBWIM3al[UM, B CO3/JaHUM HOBOW 0a3bl MarepuanbHOM KynbTypbl. OHa BHOCHMT CBOW BK/aJ B
(opmMHpoBaHKe palMOHAJBHOTO HAyYHOTO MBILIJIEHHSI, B CO3[jaHWe L[eJIOCTHOTO Tpe/CTaB/ieHuss 00
OKpY)KarollleM MHUpe Kak O eIMHCTBe MPHUPO/bl U UesioBeKa, KoTopoe (opMUpPYyeTCs B XUMUU Ha OCHOBe
TIOHMMaHUsI Bel[eCTBEHHOTO COCTaBa OKPY’KAIOIIer0 MHpa, OCO3HAHUs B3aWMOCBSI3H MEXIY CTPOEHUEM
BeIIIeCTB, X CBOWCTBAMH ¥ BO3MOXHBIMH 00/1aCTSIMH TTPUMEHEHMS.

TecHO B3auMO/IEHCTBYS C IPYyTMMH eCTeCTBeHHbIMH HayKaMH, XMMUs CTasa HeOTheM/IeMOM YaCThbIO
MHUPOBOU Ky/BTYpPbI, HEOOXOAWMBIM YC/IOBUEM YCIIEIIHOTO TPyZa M JKU3HU Ka)KJOro ujieHa oOIecTBa.
CoBpeMeHHasi XMMHsI KaK HayKa CO3WJiaTesibHasi, Kak HayKa BBICOKMX TEeXHOJIOTMM HampaBlieHa Ha
peliieHWe T06anbHBIX TIPOOIEM YCTOMUYMBOTO pa3BUTHS Ue/ioBeueCTBa — ChIPhEBOM, SHepreTHueCcKo,
TIUIL[eBOM, KOJIOrHUeCKoi 6e30MacHOCTU U OXPaHbI 3[0POBbSI.

B cooTBeTCTBUM C OOIMMU Lie/ISIMA U MPUHLIMTIAMU Cpe/iHero o01iero obpa3oBaHUs CofiepyKaHHe
nipeameta «Xumusi» (10—11 kmacchl, 6a30BbIf YPOBEeHb U3yUeHNsT) OPUEHTHPOBAHO TTPeUMYI[eCTBEHHO Ha
00IIIeKY/IETYPHYIO TIOATOTOBKY OOYyYaromuxcsi, HeOOXOUMYI UM Jisi BEIPaOOTKM MUPOBO33peHUECKUX
OPUEHTHPOB, YCIELTHOTO BK/IIOUEHHWS B JXM3Hb COLIMyMa, TPOAO/DKEHHs 00pa3oBaHUsS B Pa3IMUHbBIX
00/1aCTSIX, He CB3aHHBIX HEMOCPeJCTBEHHO C XUMHEH.

CocTapnsiiolMMU  TpeiMeTa «XUMHUs» SIBISIOTCS 6a30Bble Kypchl — «OpraHuueckas: XUMUs» U
«O611jasi 1 HeopraHUuecKasi XMMHsi», OCHOBHBIM KOMITOHEHTOM CO/lepKaHUsl KOTOPBIX SIBJSIFOTCSI OCHOBBI
0a30Bolf HayKHU: CUCTeMa 3HaHWM 110 HeOpraHWYeCKol XMMHHU (C BK/TFOUeHWeM 3HaHUM 13 0011ell XuMun) 1
opraHuueckor xumuu. PopMUpoBaHUe JAaHHOW CUCTeMbI 3HaHUM TIPY U3yUeHUH TipeiMeTa obecrieurBaeT



BO3MOKHOCTb PAaCCMOTPEHHs] BCEr0 MHOrooOpasusi BeIlleCTB Ha OCHOBE OOIIMX TOHSATHH, 3aKOHOB U
TeOpUi XVMHHU.

CTpyKTypa copepKaHusi KypcoB — «OpraHuueckasi Xumusi» U «OO01asi ¥ HeopraHuueckasi XMMUsI»
copmrpoBaHa B TporpaMMme MO XMMHM HAa OCHOBE CHUCTEMHOIO TMOAXOAA K W3yueHHIO yueOHOro
Marepuasia ¥ O0OyC/OB/eHa WCTOPUYECKH OOOCHOBAHHBIM Da3BUTHEM 3HAHWK Ha OIpPeeIEHHBIX
TEOPeTHUeCKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOW XMMHUH BellleCTBa PaCCMaTPUBAIOTCS HA YPOBHE
K/IaCCUUECKOM TeOpPUM CTPOEHMsI OPraHUUeCKUX COEJVHEHHH, a TaKKe Ha YPOBHE CTEPEOXUMHUECKUX U
3/IEKTPOHHBIX TPEZCTaB/leHnid 0 cTpoeHur BeiecTB. CBefieHUs 00 M3ydyaeMbIX B KypcCe BeIleCTBax
JIAIOTCST B PAa3BUTHU — OT YITIEBOZOPOJOB [0 C/IOXKHBIX OMOJIOTMUECKM aKTHBHBIX COelMHeHui. B Kypce
OpraHWUuYecKOW XUMHHU T[OyYalOT pa3BUTHe CGHOPMHUPOBAHHBbIE HAa YpPOBHE OCHOBHOTO OOIIero
oOpa3oBaHUsl TIePBOHAYA/IbHBIE TPEICTABIEHUSI O XUMHUECKON CBsI3M, K/1aCCU(UKALIMOHHBIX MPU3HAKAX
BEII[eCTB, 3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX CTPOEHMUSI, 0 XUMHUECKOH peakIiyu.

[Toz HOBLIM YIVIOM 3peHHsl B IpeaMeTe «XHMHsi» 0a30BOr0 YpOBHsI pacCMaTpUBAETCsl W3yUYeHHBIH
Ha ypOBHE OCHOBHOTO 001[ero 06pa30BaHUsI TEOPETUUECKUM MaTepuaa U (aKTOJ0rMYecKUe CBeJEeHUs O
BEIL[eCTBaX M XMMHUECKOW peakiiu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HeopraHuueckas XUMHSI»
00yuaroIlUMCsl TIPeAOCTAB/ISIeTCS BO3MOXKHOCTb OCO3HAaTh 3HAueHWe TepUOJUUeCKOr0 3aKOHa C
0011[eTe0peTHUECKUX U METOZI0/IOTMUeCKUX TIO3ULIHH, TTy0yKe MOHATh NUCTOPUUYECKOe W3MeHeHHe ByHKIUH
3TOTO 3aKOHA — OT 0000IIArOITel 10 0OBSACHSIOIIEH U TPOrHO3UPYIOIIIeH.

EqvHasi cucTeMa 3HaHUM O BAKHEHMIIMX BeI[ECTBAX, WX COCTaBe, CTPOEHHH, CBOWCTBAX U
NPUMEHEHWH, a TaKXXe O XUMHUUECKHX PeaKLUsX, WX CYIIHOCTM U 3aKOHOMEDHOCTSIX TMPOTEeKaHUs
noroHsieTcst B Kypcax 10 v 11 K/1accoB 3/ieMeHTaMy COJiepKaHusl, UMEIOIUMH KY/IbTYPOJIOTHUeCKUN U
NPUK/IaZIHOM XapakTep. OTH 3HaHUs CIOCOOCTBYIOT TOHWUMAHHUIO B3aUMOCBSI3M XUMHU C JPYTMMH
HayKaMH, pacKpbIBAalOT €& poJib B T[I03HABaTe/IbHOW U TIPAKTHUECKOM [1eSTe/IbHOCTH YesoBeKa,
CMOCOOCTBYIOT BOCITUTAHUIO YBa)KeHHs1 K TPOIIECCYy TBOpYECTBa B 00JIaCTH TEOPUM M TIPAKTHUECKHX
NPUJIOKEHUHM XUMUH, TIOMOTAlOT BBIMTYCKHUKY OPHUEHTHPOBATLCS B OOII[@CTBEHHO M JTMYHOCTHO 3HAUMMBbIX
npob/ieMax, CBf3aHHBIX C XUMUEH, KPUTHUECKM OCMBIC/IMBaTh WH(OPMAIUI0 U TPUMEHSITb eé [Jisi
TIOTIO/THEHUSI 3HAHWH, PEeILeHUs] UHTEe/UIEKTyaIbHbIX U SKCIIePUMEHTA/IbHBIX UCC/Ie[J0BaTe/IbCKUX 3a/au. B
1[eJIOM Ccofep)KaHhe yuebHOro rpeamera «XHWMHSI» JaHHOTO YPOBHSI W3y4yeHHs OPHEHTHUPOBAaHO Ha
¢dopmupoBaHUe y 00ydYaroIMXCs MUPOBO33DEHUECKOW OCHOBBI [IJIsi TMOHUMaHUsl (GUI0COMCKUX WeH,
TaKUX KakK: MaTephajbHOe eJUHCTBO HEOPraHWYeCKOro W OpraHMuYeckoro Mupa, 00yC/IOBIEHHOCTh
CBOMCTB BeI|eCTB UX COCTABOM M CTPOEHUEM, TI03HABAEMOCTh MIPUPOAHBIX SIBJIEHUH MyTEM 3KCIIEPUMEHTa
U pelleHrs] TIPOTUBOPEUHH MEXy HOBbIMM (DaKTaM{d M TEOPEeTHUECKUMHU MPeAIOChIIKAMH, OCO3HaHHUE
pOJIM XMMHUHU B peIIeHWH SKOJ0OTMUeCKUX MpobsieM, a Takke IMpobieM cOepe)keHHsi SHepreTHueCcKux
PEeCypCOB, ChbIpbsi, CO3/JIAHUSI HOBBIX TEXHOJIOTHI ¥ MaTepUasIoB.

B maHe perieHusi 3a/j@ay BOCIMTAHWS, PAa3BUTHUS W COLMATU3ALMM OOYUarOILIUXCS TPUHSTHIE
NMpPOrpaMMON MO0 XUMHM TOAXOAbl K OINpEJEe/IeHHI0 COJEpP)KaHWs M TOCTPOEHUsl TpeAMeTa
npeyCMaTprBaioT (HOPMHUPOBAHKE YHUBEPCA/IbHBIX YUeOHBIX [eHCTBHM, UMEIOIUX 0a30Boe 3HaueHHe
JJIs1 Pa3/IMYHBIX BHUJIOB J€ATENbHOCTH: PEleHus MpobsieM, MoucKa, aHaiu3a U 00paboTku uH(opMaLuu,
HeOOXOAMMBIX [iie  MPUOOPETeHHs] OMbITa MPAKTHUECKOM W MCC/IeI0BAaTebCKON  JIeTebHOCTH,
3aHMMalOIIe Ba)KHOE MEeCTO B TIO3HAHUU XUMUH.

B mpakTHKe Mpero/ilaBaHusi XUMUM KaK Ha yYpOBHE OCHOBHOrO 00Iero obpa3oBaHus, Tak U Ha
ypOBHe cpefHero o6iero oOpa3oBaHus, TIPU OINpEeAENTEeHUN COZAEp)KaTe/IbHOW XapaKTePUCTHKU Liesei
W3yueHUs TIpeJMeTa HarpaB/eHHeM TIePBOCTENIEHHOW 3HAUMMOCTH  TPAJULIMOHHO  TPU3HAETCS
(dopMHUpOBaHHE OCHOB XUMUUECKOM HayKU Kak 00/1aCTH COBPEMEHHOTO eCTEeCTBO3HAHUSI, MPaKTUUeCKOM



JesITeTbHOCTH UeioBeKa M KaK OZJHOTO W3 KOMIIOHEHTOB MHMPOBOM Ky/ibTypbl. C MeTOAUUeCKOW TOUKH
3peHuUst TaKOH MO/X0/] K OTIPeZie/IeHUIO 11e/iel M3yUeHus TIpe/IMeTa sSIB/IIeTCSI BITOJTHE OTPaBaHHbBIM.

CorylacHO JIaHHOW TOYKe 3PEHUs TJIaBHBIMU LIeSIMUA W3yueHHs mpeaMeTa «XuUMHs» Ha 0a30BOM
ypoBHe (10 -11 KJ1.) SIBASIFOTCS:

(opMrpoBaHre CHUCTeMbl XMMHUECKUX 3HaHUM KaK BaKHEHIlell COCTaB/sollell ecTeCTBEeHHO-
HayuYHOW KapTMHBI MMpa, B OCHOBE KOTOPOM JIeXXaT K/IIOUeBble TOHATHS, (yHAaMeHTa/IbHbIe
3aKOHBI U TEOPUM XUMHU, OCBOEHHE sI3bIKAa HAayKH, YCBOEHHE U MIOHUMAaHHe CYIIIHOCTH JJOCTYITHBIX
0000111eHNIT MHPOBO33peHUECKOr0 XapakTepa, O3HaKOMJ/IeHHWe C WCTOpUed WX pa3BUTUSL U
CTaHOBJIEHUS;

dbopmupoBaHre W pa3BUTHe TIPeJCTaBAeHUd O HAy4yHbIX MeToJaX TI03HaHWS BeIecTB U
XUMUYECKUX PeakIvii, HeoOXOAUMBIX /il TIPUOOpeTeHUs] YMEHW OpPUEeHTHPOBAThCSI B MHPE
BeIIIeCTB Y XUMHUUECKUX SIBJIEHUH, UMEIOIIUX MEeCTO B MPHUPO/IE, B TPAKTUUYECKOU U TTOBCEJHEBHOM
JKU3HU;

pa3BUTHE YMEHWH M CIOCOOOB [JeSTe/TbHOCTH, CBSI3aHHBIX C HaO/MOZieHHeM U 00bsSICHEHHeM
XUMHUECKOTO SKCIIePUMeHTa, COO/TIoZieHreM TTPaBHI Oe30MacHOro oOpallieH s C BelljeCTBaMH.

Hapsigy c atum, cofepykaresibHasi XapaKTepPUCTHKA 1ie/ield U 3a/1au U3yueHus rpeJiMeTa B IpOrpaMmMe
10 XMMUM yTOUHEHa M CKOPPEKTHPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU B CUCTEME CPE/IHETO
obirero obpa3oBanusi. CerofiHs B TIPETOZIABaHUU XUMHU B OOJIBIIIEN CTEIeHU OTJAETCs TIPeATouTeHHne
NIPAaKTUUYECKOM KOMITOHEHTe CoJiepKaHusi OOyueHHs, OPUEeHTHUPOBAHHOW Ha TOJATOTOBKY BBIMTYCKHUKA
o0ujeobpa3oBaTesibHON — OpraHM3alvii, BJaJelolero He HaOOpoM 3HaHWM, a (YHKUHMOHAIBEHON
I'PaMOTHOCTBIO, TO eCThb CrocobaMu M YMeHHUSIMH aKTHBHOTO TIOJy4YeHHs 3HaHUM W TIpUMeHeHHUsl UX B
peasibHOM >KU3HU JIJIs1 PellIeHusT MPaKTUUeCKUX 3a/au.

B CBSI3U C 3THM TpY U3yUYeHUH TpeZiMeTa « XUMUs» JOMUHHUPYIOIiee 3HaueHHe MPUoOpeTaroT Takue
1[eJT ¥ 33/]auM, KakK:

azlanTanysg o0yvaroImuXxcsi K YCJIOBUSM [JUHAMWYHO DPAa3BUBAKOIETOCS MUpa, (opMUpoOBaHME
WHTE/UIEKTYaZlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHHUIO,  COTPYJHHUECTRY,
CaMOCTOSITE/TbHOMY TIPUHSITHIO TPAMOTHBIX PeIleHHH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsX, CBA3aHHBIX C
BeIlleCTBaMH U UX TIPUMEHEHHUEM;

(opmupoBaHre y O0OyuaroIUXCs K/IHOUeBBIX HABBIKOB (K/TFOUEBBIX KOMITeTEHLIUM), WMeRIUX
YHUBepCa/IbHOe 3HaueHWe [jisi Pa3/InUHbIX BUOB /IeATeJbHOCTU: pellleHust TIpobsieM, TIOMCKa, aHalvi3a 1
00paboTku MHbOpMaI[H, HeOOXOAMMBIX AJi MpHUOOpEeTeHUs OIbITa AesSTebHOCTH, KOTOpas 3aHWMaeT
Ba)KHOE MECTO B TIO3HAaHWM XUMWH, A TaKXkKe i OLIEHKH C TIO3WIUKA 3KOJIOTHUeCKOW 0e30TacHOCTH
XapakTepa BJIUSHUS BEIleCTB U XUMHUECKHX TPOI[eCCOB Ha OPraHW3M YeJIOBeKa U IMPUPOHYIO Cpey;

pa3BUTHE TIO3HABATe/bHBIX WHTEPECOB, WHTE/UIEKTYa/JlbHBIX M TBOPUECKUX CIIOCOOHOCTEH
00y4aroIMXcsl: COCOOHOCTH CaMOCTOSITE/IbHO MPUOOpeTaTh HOBbIE 3HAHUS M0 XMMUH B COOTBETCTBUH C
YKU3HEHHBIMU TIOTPeOHOCTSIMH, HCIOIb30BaTh COBpeMEHHbIE MH(MOPMAIIMOHHbIE TEXHOJOTHU /IJisi TIOUCKA
Y aHa/M3a yueOHOM 1 HayuHO-TIONY/ISIPHONM MH(POPMAL[MM XUMUUEeCKOTO COJlepKaHusT;

(¢opmMHupoBaHHe W pa3BUTHe Yy OOyYarOIIMXCS aCCOIMATHBHOTO U JIOTHUECKOTO MBILIIEHUS,
HabmoAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTU, KOTOpble 0COOEHHO HeoOXOUMbI, B YaCTHOCTH, TIPH
TJTAaHUPOBAHUH U TIPOBEIEHUH XUMHUECKOTO IKCIIePUMEHTa;

BOCIIUTaHWe y OOydaromxcst yOeXXJEHHOCTH B T'yMaHHUCTUYECKOM HAaNpaB/IeHHOCTU XWMUH, eé
Ba)XHOM POMM B PeIIeHUH I100a/lbHBIX MPOOJEM paljOHATBLHOTO MPHUPO/OTI0/Ib30BaAHMS, TTOTIOTHEHUS
SHEpPreTUUeCKUX PeCypCoB M COXPAHEHHWS TIPUPOAHOTO paBHOBECHS, OCO3HAaHUS HEOOXOJUMOCTH
Oepe)KHOTO OTHOIIIEHHUSI K TIPUPOJie U CBOEMY 3/I0POBbIO, a TaK)Xe TTPUOOPETEeHHUs OIbITa MUCIIO/Ib30BaHMUS



TIOJTYYeHHBIX 3HAHWM /i1 TIPUHSTHS TPAMOTHBIX PEIIeHU B CHUTYalMsiX, CBSI3aHHBIX C XUMHUYeCKUMU
SIBJIEHUSIMU.

B yue6HOM miiaHe cpefHero obiiero obpa3oBaHus mpegMeT «XUMUs» 0a30BOr0 YPOBHS BXOJWT B
COCTaB MpeIMETHOM 00s1acTh «ECcTeCTBeHHO-HayUHbIe MTPeAMEThI».

OO0r11iee 4MCI0 yacoB, OTBeJEHHBIX /il U3yUdeHHs] XUMUM, Ha 0a30BOM ypOBHe CpeZiHero ooiiero
obpa3oBaHusi, coctapisieT 68 yacos: B 10 Kiacce — 34 vaca (1 vac B Hefemo), B 11 kmacce — 34 yaca (1
yac B HeJIeJ0).

COJEP)XAHUE OBYUEHUSA

10 KV/TACC
OPTAHUYECKAS{A XUMUA

TeopeTnueckue 0CHOBbI OPraHUYeCKOH XMMHUH

[IpesMveT opraHMYecKOod XUMHU: €€ BO3HHMKHOBEHMWe, pa3BUTHe U 3HaueHUe B II0JlyYeHUM HOBBIX
BellleCTB U MaTepuasnoB. Teopus CTpoeHUsl opraHnueckux coesuHeHut A. M. Bytieposa, eé 0CHOBHbIE
nonokeHusi. CTpyKTypHble (hOpMyJibl OpraHMuecKrx BelecTB. ['oMosorus, nsomepusi. XuMuueckast CBsi3b
B OpPraHUuYeCKUX COeJUHEHUSIX — OIMHapHbIe U KpPaTHbIe CBS3U.

[IpencraBneHre O KjlacCU(MUKALMM OpraHMYeckux BewjecTB. HomeHk/iaTypa oOpraHu4ecKux
COoeMHEHUM (crucTeMaThueckas)) M TpUBHUAIbHble Ha3BaHWS Ba)KHEWIIMX Ipe/CTaBUTeNeld K1acCoB
OpraHUYeCKUX BellleCTB.

OKcreprMeHTanbHble MeTOZIbI M3yUeHHs BellleCTB U MX TpeBpallleHHii: 03HaKoMIeHHe ¢ o0pasijamu
OpraHWYeCKHX BellleCTB U MaTepyajaMy Ha UX OCHOBe, MOZie/IMPOBaHKe MOJIEKY/1 OpraHUYeCKUX BelleCTB,
HaO/Io/ieHre 1 OTHICaHWe /IeMOHCTPALIMOHHBIX OIBITOB I10 TIPeBPAllleHHI0 OPraHWYeCKUX BeIleCTB TPy
HarpeBaHWH (TIaB/IeHKe, 00yT/IMBaHUe Y TOPeHMUe).

YrneBopopoab!

AJKaHbI: COCTaB U CTPOEHHWe, TOMOJIOTMUeCKUN psiZi. MeTaH U 3TaH — MPOCTeMIINe TIpefCTaBUTeNN
aZKaHOB: (U3MYecKue M XMMHUYecKre CBOWCTBA (peakLMM 3aMellleHHsI U TOpeHHs), HaXOKJeHue B
TIPUpOJe, NOo/y4eHHe U [IPUMeHeHue.

AnKeHBbI: COCTaB U CTpPOeHHWe, TOMOJIOTMUECKWN psf. OTWIEeH W TpOINWIeH — MpocTeMliune
Npe/iCTaBUTe/I  ajKeHOB: (M3UyecKMe M XHMMUYeCKMe CBOMCTBa (peakLMyd T'MpPUpPOBaHuS,
raJIoreHupOBaHus, rMpaTaliy, OKUCIeHNs U NI0JIMMepr3aliin), Moay4YeHre ¥ IpUMeHeHue.

Ankaguensl: OytagueH-1,3 u metunOyTaguveH-1,3: cTpoeHHe, BaKHEHIMe XUMHUUECKHe CBOMCTBa
(peakuys nonvmepusanuu). IlosmyueHre CHHTeTUYECKOTO KayuyKa M pe3UHBI.

AnKuHBL: CcOCTaB M 0COOEHHOCTH CTPOEHMsI, TOMOJIOTUYEeCKUN psifi. ALeTHIeH — TMpOCTeHIi
Npe/iCTaBUTe/Ib  AJIKUHOB: COCTaB, CTpoeHue, (u3huecKrhe M XUMHUeCKHe CBOMCTBa (peakuuu
I'MJpUPOBaHMs, raJloreHUPOBaHus, Th/jpaTaliiy, FTOpeHust), IojlyueHre U IpUMeHeHue.

Apenbl. bBeH3on: cocTtaB, CcTpoeHue, (u3MUecKMe U XUMHYeCKWe CBOWCTBa (peakiuu
rajloreHMpOBaHUs U1 HUTPOBaHUs), MojlyueHre U npumeHenue. Tonyon: cocmas, cmpoeHue, ¢pusuueckue u
Xumuueckue ceolicmea (peakyuu 2a/102eHUPOBAHUS U HUMPOBAHUS), NO/AyYeHue U npumMeHeHue.
TOKCMUHOCTBL apeHOB. 'eHeTHUecKas CBSI3b MeXJy YIVIEBOJOPOJaMH, NPUHAJIeXAIMMH K pa3/Iu4HbIM
K/laccam.

[TpupojHbIe HCTOYHUKY YI/IeBOLOPOOB. IIprpoaHbIi ra3 u nonyTHble He(TsaHble ra3el. Hedtsb 1 eé
npoucxoxkzeHre. Criocobwl repepaboTKy HeTH: TeperoHKa, KpeKUHT (TepMUUYeCcKui, KaTaJluTUueCKui),



nuposu3. [IpoaykThl mepepaboTKM HeTH, UX MPUMeHeHHe B TPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
YTOJb ¥ TIPOJYKTHI €ro rmepepaboTKH.

OKcriepuMeHTabHbIe METOZbI M3yUeHHsI BeIleCTB U MX TpeBpallleHHii: 03HaKOMJIeHHe ¢ oOpasiamu
T/IaCTMACC, KayuyyKOB M pe3uHbl, Koynekimud «HedTb» U «Yromb», MoZeTMpOBAaHKE MOJEKYJT
yIJIeBOZIOPO/IOB M TajloreHOTNPOM3BO/IHBIX, TPOBeJeHre MpPaKTUUeCKoW paboThl: IMo/yueHWe 3TH/eHa U
r3yueHue ero CBOMCTB.

PacuéTHblie 3amaum.

BbIunc/ieHusi MO ypaBHEHHIO XWMWYEeCKOM peakiuv (Macchl, 00BEMa, KOMMYeCTBa HCXOAHOTO
BellecTBa WM TPOAYKTa PeaklUy 10 W3BECTHbIM Macce, 00bEMY, KOJUUECTBY OFHOTO W3 HMCXOJHBIX
BeIlleCTB WY MPOJYKTOB peakLvu).

Kuciopoacojepxaiye opraHnyeckKyue coejuHHeHUs!

[TpenenbHbIe OfHOATOMHbIE CIHMPTHL. MeTaHOM U 3TAHOJ: CTpoeHHe, (U3UUYecKrue U XUMHUYeCcKHe
CBOMCTBa (peakUuu C aKTUBHBIMU MeTaj/laMH, Ta/lorTeHOBOJOPO/laMy, TOpeHue), TpUMeHeHHe.
BopopozHsble cBSI3u MexXy MOJieKy/laMu CIIUPTOB. JleiicTBYe MeTaHo/Ia U 3TaHO/Ia Ha OpPraHU3M uejioBeKa.

MHoroaTtoMHble COUPThL. OTWUIEHIVIUKO/Ib U T/WLIEPUH: CTpPOeHue, (r3Uueckrue U XUMHUUeCKUe
CBOMCTBa (B3aMMO/IefiCTBME CO I1leJIOUYHBIMK MeTa/ljlaMM, KaueCTBeHHasl peaklydss Ha MHOroaTOMHbIe
cnupThl). [lelicTBre Ha opraHu3M desioBeka. [IpumMeHeHMe IMMLieprYHA U STUIEHIVIUKOJISI.

deHON: CTpOeHME MOJIeKy/bl, (U3MYecKMe W XUMHUecKde CBOMHCTBAa. TOKCMUHOCTH (eHona.
[TpumeHeHue deHoMa.

Anbperuapl U KemoHbl. dopMmanbierusi, aletanbAeruj: CTpoeHue, (usnueckue U XUMHAYeCKHe
CBOMCTBA (peakLyy OKHC/IeHUs] U BOCCTAHOB/IeHUs], KaueCTBeHHbIe peakivn), IojiyueHre U pUMeHeHue.

OHOOCHOBHBIe TIpe/ie/ibHble KapOOHOBBIE KUCIOThl. MypaBbUHasi U YKCYCHasi KUC/IOTHI: CTPOEHMUe,
(br3nueckre U XMMHUeCKHe CBOMCTBA (CBOMCTBa, 0OIIHe Ui Kjaacca KUC/IOT, peakiysl 3TepUHKaI[iH),
rnosyueHue u TipuMeHeHre. CrTeapyHOBasi W OJIEMHOBasi KHWC/IOThl KakK TIpe/CTaBUTENNA BBICIIMX
KapOOHOBBIX KMCJIOT. Mbl/la KaK COJIM BBICIIIUX KApOOHOBBIX KUCJIOT, UX MOOII[ee JefCTBYE.

CnoxxHble 3¢Upbl KaK MPOW3BOAHBIE KapOOHOBBIX KHC/IOT. ['MApO/MM3 C/IOXKHBIX 3¢(upoB. JKUpBHIL.
I'mpponus xupos. [IprumeHneHne )XUpoB. bronoruyeckas pojib KUPOB.

YrneBoApl: cocCTaB, KiacCUpUKaldsi YIieBoAoB (MOHO-, OU- W Tonudcaxapujsel). [mokosa —
MIPOCTEeMIINI MOHOCAXapH/j: 0COOeHHOCTH CTPOeHHs] MOJeKysibl, Gu3nueckre U XMMHUUeCKhe CBOWMCTBA
(B3aumogeiicTBue ¢ rugpokcuzom Menu(Il), okucieHve aMMuauHbIM pacTBopoM okcuja cepebpa(l),
BOCCTaHOBJIeHWe, OpOXKeHHe TJIFOKO3bl), HaXOXK/eHHe B TIPUpOZe, TIpUMeHeHWe, Ouoioruueckasi poiib.
dotocunHTe3. PpyKTO3a Kak u30Mep IVIFOKO3bI.

Kpaxman u 1ennonos3a Kak TMpUpOAHbIe monvMepbl. CTpoeHHWe Kpaxmajia U LieJi/TH0I03bI.
dusnueckre U XMMHUYeCcKre CBOWCTBA KpaxmaJa (TUJpo/iu3, KaueCTBeHHasi peakisi C MOZI0M).

OKcrieprMeHTabHbIe METOZBI M3yUeHHs BeIleCTB M MX TpeBpallleHuii: TIpoBeieHre, HabmoieHe 1
OrvcaHWe [IeMOHCTPALIMOHHBIX OIbITOB: TOpeHHe CIIMPTOB, KaueCTBeHHble peaKkL[UM O/HOATOMHbIX
CrUpTOB (OKHMC/IeHWe 3TaHoja okcugoM Meau(Il)), MHOroaTOMHBIX CITUPTOB (B3aMMO/eHCTBUe TIMLieprUHa
c¢ ruapokcugom Meau(Il)), anbaeruzioB (OKUC/IeHHMe aMMHAuHbIM pPacTBOpPOM OKcuza cepebpa(l) u
rugpokcugom Menu(Il), B3auMojelcTBHe KpaxMana C HMOZOM), TPOBeJeHHe TIPAaKTUUeCKOW pabOoThI:
CBOWCTBA PacTBOPA YKCYCHOU KUCJIOTHI.

PacuéTtHblie 3a7aun.

BbluriciieHusi 10 ypaBHEHUIO XHUMWYeCKOW peakiuu (Macchl, 00béMa, KO/IMUecTBa HCXOJHOTO
BeIL[eCTBa WM TIPOAYKTA PeaklM 10 W3BECTHBIM Macce, 00BEMY, KOJIMUeCTBY OJHOTO M3 HCXOJHBIX
BeIlleCTB WX MPOJYKTOB PeakLvu).



A3oTcopeprkalye opraHu4ecKre CoeZJMHeHUsI.

AMUHOKHC/IOTEI KaK amQoTepHble OpraHuueckue coeiuHeHus. Pusnueckre U XUMHUUECKUe
CBOMCTBa aMUHOKHUCJIOT (Ha TIpUMepe IIKMLMHA). bronoruyeckoe 3HaueHre aMUHOKUCIIOT. [lenTuapi.

besiku Kak mMpUpo/iHbIE BLICOKOMOJIEKY/ISIDHbIe coefiHeHUs. [lepBUuHasi, BTOpUYHasi U TPeTUYHast
CTpyKTypa 6enkoB. XvMHUUeCcKre CBOMCTBA Oe/IKOB: TW/IPO/M3, ieHaTypaliys, KaueCTBeHHbIe PeaKI[Uu Ha
OenKu.

OKcrnepuMeHTalbHbIe METO/bI M3yUeHUsl BeleCTB W WX TpeBpalljeHuid: HabsofeHne U OmnrcaHue
JeMOHCTPAIMOHHBIX OTBITOB: /IeHaTypalysi Oe/TKOB TIPY HarpeBaHUH, [[BETHBIE PeaKI[UH OeJTKOB.

BricokoMoJieKy/IipHBIe COeANHeHUs

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJIEKY/ISIPHBIX COeIMHEHU: MOHOMED, MOIMMep, CTPYKTYPHOe
3BEHO, CTeleHb T[Oo/IUMepU3aliy, CpeAHsisi MoJieKy/sipHasi wmacca. (OCHOBHble MeTOAbl CHUHTe3a
BbICOKOMOJIEKY/ISIDHBIX COeJUHEeHWI — MOJTMMepU3alivs U MOUKOH/eHCaLlys.

OKcriepuMeHTa/IbHbIe MEeTO/bI M3yUeHHs BellleCTB 1 UX TIpeBpallieHUid: 03HaKoMJIeHHe ¢ obpa3iiaMu
TIPUPOZHBIX U UCKYCCTBEHHBIX BOJIOKOH, I/IaCTMACC, KAy4yKOB.

MesxripegMeTHbIe CBSI3H.

Peanu3anmsi MeXripeAMeTHbIX CBs3ed TMpUM H3yuyeHWH opraHuueckod xumud B 10 Knacce
OCYIL[eCTB/ISIETCSI Uepe3 MCII0/b30BaHMEe KaK OOIIMX eCTeCTBeHHO-HAayYHBIX TMOHSTUN, TaK W TIOHSTHH,
SIBJIAIOILUXCSI CHCTEMHBIMU [I/151 OT/ZAe/IbHbIX MPeJMETOB eCTeCTBeHHO-HayYyHOro LIUK/Ia.

OO1e ecTeCTBEHHO-HAayuHble TIOHSITHS: SIBJI€EHWE, HayuyHbIM (akT, TUIOTe3a, 3aKOH, TEeOopHs,
aHa/M3, CUHTe3, KjiaccuduKalus, TepruoJUIHOCTb, HabmogeHue, W3MepeHHe, 3SKCIIePUMEHT,
MO/le/TMpOBaHue.

dusuKa: Mmarepus, SHepPrus, macca, aroM, 35/JeKTPOH, MoJieKy/ja, 3SHepreTUYecKuid YpOBEHb,
BeIleCTBO, Teso, OO0BEM, arperaTHoe COCTOSIHME BellecTBa, (hM3UUYeCKHe BeUUYMHbI U eJUHULBI WX
Vi3MepeHUsl.

buonorusi: Knerka, opraHu3M, Ouocdepa, oOMeH BelecTB B oOpraHusMe, (OTOCHHTE3,
OuoJIoruUeCcKy aKTUBHBIE BelljeCTBa (Oe/KH, YI/IeBO/Ibl, KUPbI, (DepMEHTHI).

leorpacduisi: MyUHepaJibl, TOPHbIe TIOPO/Ibl, TIOIe3HbIe HCKOTIaeMble, TOTTUBO, PeCYPChI.

TexHosiorusi: mNMILEBble TIPOAYKThbl, OCHOBBI pal[MOHA/JLHOIO TIMTaHWs, MOMOIMe CpeJCTBa,
JIeKapCTBeHHbIe U KOCMeTUUeCKHe Tiperaparbl, MaTeprasbl U3 UCKYCCTBEHHBIX Y CUHTETUUYECKUX BOJIOKOH.

11 K/TACC
OBLIAA 1 HEOPTAHUYECKASA XNUMUA

TeopeTrnyeckre 0CHOBbI XUMHUH

XumMuueckuii sneMeHT. AToM. S1po aroMa, W30TOIBI. DJIeKTPOHHAs 000/0uKa. DHepreTuyeckue
YPOBHH, TIOAYPOBHHU. ATOMHBIe OpOUTaH, S-, p-, d- 3emeHTbl. OCOOEHHOCTU pacripe/iesieHusi 37IeKTPOHOB
110 OpOUTAISIM B aTOMax 3/IeMEHTOB TEePBBIX UETHIPEX MepPU0/I0B. DIeKTPOHHAask KOHPUTrypaLysi aTOMOB.

[Tepuogyueckuin 3akoH U [lepuognueckas cucreMa xumuyeckux snemeHToB [l. V1. MeHpeneesa.
Cas3b neproyecKoro 3akoHa u Ileprogyueckoy cucrembl XuMU4eckux 3rneMeHToB 1. 1. MeHnpeneesa ¢
COBpEeMEeHHOW Teopuel CTPOeHUsI aTOMOB. 3aKOHOMEPHOCTH U3MeHEeHHs] CBOMCTB XMMHUUeCKHUX 3/1IeMEeHTOB
¥ 00pa3yeMbIX UMH TPOCTHIX U CJIOKHBIX BEIL[eCTB TI0 IPYINaM ¥ TleprojaM. 3HaueHre Mepuorueckoro
3aKOHa B Pa3BUTUU HayKU.

CrpoeHue BelljecTBa. XMMHYeCKasl CBsi3b. BU/Ibl XMMUUeCKOU CBSI3U (KOBajieHTHasi HeroJssipHasi U



TO/IsIpHasi, WOHHAsl, MeTa/uindyeckas)). MexaHW3Mbl 00pa30BaHUSI KOBAJ€HTHOM XWMHUYECKOW CBSI3U
(oOMeHHBIN W [TOHOPHO-AKIeMTOPHBLIN). BopopogHasi cBsi3b. BasleHTHOCTh. DJIeKTPOOTPHUIATETbHOCTD.
CreneHb OKuc/ieHHs. VIOHBI: KAaTUOHBI U aHUOHBI.

BeljectBa MONeKy/IIpHOTO ¥ HEMOJIEKY/ISIPHOTO CTPOeHUs. 3aKOH MOCTOSIHCTBA COCTaBa BelllecTBa.
Tunbl KPUCTA/ITUUECKUX PElIETOK. 3aBUCHMOCTb CBOMCTBA BellleCTB OT THIa KPUCTA/UTUUeCKOW PeléTKy.

[ToHsiTve 0 AUCIIepCHBIX crucTeMax. VICTUHHBIE U KOJUIOMZHbIE PAaCTBOPLI. MaccoBasi 1014 BelljeCcTBa
B pacTBOpe.

Knaccudukaiusi HeopraHudecKux coefuHeHMil. HoMeHk/aTypa HeopraHMuUeCKUX BeIlecTB.
leHeTHueckasi CBSI3b HEOPraHUUeCKUX BelleCTB, MPUHaAJIeXAIHUX K pa3/IMYHbIM K/IacCaM.

Xumunyeckasi peakiys. Knaccudukaiys XuMAueCcKUx peakijuii B HeOpraHnueCcko U OpraHuueCKou
XUMHU. 3aKOH COXpaHeHMsi MacChl BelleCTB, 3aKOH COXpDaHeHWs W TIpeBpallleHUsi SHepruu Mpu
XUMHYECKUX peaKLUsiX.

CKOpOCTb peakiiy, eé 3aBUCUMOCTb OT Pa3/nyHbIX (hakTopoB. OOpaTUMble peakLyyu. XUMHUUeCcKoe
paBHOBecUe. PaKTOPbI, BAUAIOLLKME HAa COCTOSHHUE XUMHUUeCKoro pasHoBecus. [Ipunuun Jle [aTenbe.

Onekrponutuyeckast auccoruanys. CuibHble U ciabble 37eKTposuThl. Cpefja BOJHBIX PaCTBOPOB
BeIIeCTB: KWCasl, HeHTpasibHasi, 1e/l0YHasl.

OKHCUTeTbHO-BOCCTaHOBUTE/TbHBIE PeaKIUu.

OKcrniepuMeHTalbHbIE MeTO/bl M3yUeHHs BEl[eCTB W WX IpeBpallleHWi: [JeMOHCTpalus Tabmui]
«Ileprognueckasi cucrteMa xumudeckux 3ymeMmeHToB [I. W. MeHgeneeBa», u3yuyeHUe Mojenen
KPUCTA/UTMUECKUX PEIETOK, HaO/oeHre M OIMCaHWe JAEeMOHCTPALIMOHHBIX U JIabOPaTOPHBIX OITbITOB
(pasnoxkeHne TEpOKCHZA BOJOpPOJa B TMPUCYTCTBUM Karaau3aTopa, OrpejesieHhe Cpelbl pacTBOPOB
BelleCTB C TIOMOIIbI) YHHMBEpPCAJbHOTO WH/AWKATOpa, peakUWd WOHHOTO oOMeHa), TIpoBejeHHe
TIPAKTHUe CKOW paboThl «BiMstHYe pa3TMUHBIX (PaKTOPOB Ha CKOPOCTh XUMHUUECKOH peakIvm».

PacuéTtHblie 3a7aun.

PacuéThl M0 ypaBHeHHUSIM XMMUUECKUX Peaki[iii, B TOM UKC/ie TepMOXUMUUECKUe PaCuéThl, PaCuéThbl
C UCII0J/Ib30BaHKeM TIOHSATHS «MaCcCOBasi OISl Bel[eCTBa.

Heoprannueckas xumus

Hewmetannel. Ilonoxxenve Hemeta/uioB B [leproanueckoil cucteMe XMMUYecKUx 3yieMeHToB [I. U.
MeHgeneeBa M OCOOEHHOCTH CTpPOeHHs] aToMOB. Pu3MuecKrde CBOWCTBA HEMeTa/UIOB. AJIJIOTPOMUS
HeMeTa/I/IoB (Ha MprUMepe KHUCI0po/a, cepkl, hocdopa u yriepoja).

XuMuHyecKre CBOMCTBA BaKHEMILIMX HeMeTaloB (TajoreHoB, Cephl, a3oTa, Gocdopa, yraeposaa u
KpeMHUs1) U UX COeIMHeHNH (OKCH/0B, KUCI0POJCO/ep KallliX KUCIOT, BOAOPOAHBIX COeIMHEHUH).

[TpuMeHeHre Ba)KHEMILIMX HEMeTa/UIOB M UX COeJUHEHUU.

Metannbl. Ilonoxkenve MmetannoB B Ilepuoguyeckoid crhcTeMe XuUMHUYeCKux 3nemeHToB [, .
MenzeneeBa. OcoOEHHOCTH CTPOEHHSI IeKTPOHHBIX 000/0ueK aTOMOB MeTasuioB. Obuue ¢dusnueckue
cBoiicTBa MeTasy10B. CriyiaBbl MeTa/I/IoOB. D/IEKTPOXUMHUYECKWH PsJi HalpsUKeHUU MeTaslIoB.

XyMUUeCKre CBOMCTBA Ba)KHEWILIMX MeTas/uIoB (HAaTpWM, KajauM, Kanabl[dd, MarHuM, aJlOMUHUH,
LIMHK, XPOM, >KeJie30, Me/lb) U UX COeIUHEHU.

O61me criocobbl rosTyueHUst MeTaslIoB. [IpuMeHeHHe MeTaslIoB B ObITY U TEXHUKE.

OKCrepyUMeHTa/lbHble MeTO[bl U3yueHWsl BelleCTB M MX [peBpalljeHuil: H3yueHue KOJUIeKLIUU
«MeTanibl ¥ CIJIaBbl», 00pasl[OB HEMETAJ/UIOB, pellleHWe 3KCIIepUMEeHTA/TbHBIX 3ajay, HaOmofeHue u
OIMMCaHWe JIEMOHCTPALMOHHBIX U JIaDOPAaTOPHBIX OMBITOB (B3aUMOIEHCTBHE THUAPOKCHU/A aTFOMUHUS C
pacTBOpaMu KMUCJIOT U 11je/Ioueld, KaueCTBeHHbIe peakliiy Ha KaTHOHbI METaJlJIOB).

PacuéTtHbie 3a7aun.



PacuéThl Macchl BelljeCTBa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMUECTBY BeIlleCTBa, Macce WU
00BEMY OZIHOTO W3 YyUaCTBYIOIUX B PEAKI[UH BeIIeCTB, pacuéThl MacChl (00bEMa, KOIMUEeCTBa BeleCTBa)
MPOAYKTOB peaki1u, eC/Iv OFHO W3 BeleCTB UMeeT NPUMeCH.

XumMus 1 )XU3Hb

Posb XMy B 00ecrieueHUH 3K0JIOTHUYeCKOM, YJHepreTUUeCKo 1 TTHITeBOi 0e301MacHOCTH, pa3BUTUN
MeaULMHBL. [ToHsITHe 0 HayuHBbIX METOZAX MO3HAHUS BeLeCTB U XMMHUYECKHX peaKLH.

[MpencraBnenysi 06 OOLMX HAyYHbIX TPUHLUIAX TIPOMBIIIJIEHHOTO TIOMyUYeHUs] Ba)KHEHIINX
BelL[eCTB.

UesoBeK B MHpe BelleCTB W MaTepuasoB: Ba)KHEWIIMe CTPOUTe/IbHble MaTepuasbl,
KOHCTPYKLIMOHHbIE ~ MaTrepuasbl, KpacKu, CTeK/JO0, KepaMHKa, MarTepuaabl [Jig  3JeKTPOHUKH,
HaHOMaTepHrasbl, OpraHnYeCcKre U MUHepaIbHbIe y00peHusl.

XvMUS U 3[0pOBbe 4YesioBeKa: TpaBW/a HCI0/b30BaHUSl JIeKApCTBEHHBIX TIperaparoB, IpaBuja
6e3011aCcHOTrO MCII0/Ib30BaHUS MPeTapaToB OLITOBOM XMMHH B ITOBCEAHEBHOMN >XKU3HMU.

MesxripegMeTHbIe CBSI3H.

Peanuv3aiiysi Me>XIipeJMeTHBIX CBsi3eli TIpy u3yueHuH o011iei 1 HeopraHuueckor xumuu B 11 Kacce
OCYIL[eCTBJISIETCSI Uepe3 WCII0/b30BaHWEe KaK OOIIMX eCTeCTBeHHO-HAayYHBIX TMOHSTHN, TaK W TIOHSTHH,
SIBJIAFOLLUXCSI CHCTEMHBIMU [I/1S1 OT/Ze/IbHbIX MPeJMEeTOB eCTeCTBeHHO-HayYHOro LIUK/Ia.

OO01He ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: HAayUHbIA (PAKT, TUTIOTE3a, 3aKOH, TEOPHs], aHa/IN3, CUHTE3,
K/1accrubuKalys, IepuoJMUHOCTD, HaO/TIOIeH!e, YKCTTIEPUMEHT, MO/Ie/TMPOBaHKe, U3MepPEHHE, SIBIEHHE.

dusrka: MaTepus, SHEpPrusi, Mmacca, aroM, D3JeKTPOH, T[POTOH, HEeWTPOH, HOH, W30TOIl,
PaIM0aKTUBHOCTh, MOJIEKY/Ia, SHEPreTUUeCKU ypOBeHb, Bell[eCTBO, Te0, 00bEM, arperaTHoe COCTOSIHUe
BeleCTBa, (pr3nueckre BeJIMUUHbI U eJUHULIbI UX 3MepeHUs], CKOPOCTb.

buosorusi: KneTka, opraHusM, 3KocucTeMma, Ouocdepa, Makpo- ¥ MHKDPO3JIEMEHTbI, BUTaMHHBI,
00OMeH BelecTB B OpraHu3Me.

leorpacduis: MyUHeparibl, TOPHbIe TIOPO/bl, TI0JIe3HbIe HCKOTIaeMble, TOTLJTUBO, PeCYPCh.

TexHo/morusi: XuUMUYeCKass TMPOMBIILIEHHOCTb, MeTa//Iyprusi, TPOU3BOACTBO CTPOMTEIbHBIX
MaTepHuasioB, Ce/IbCKOX03SIMCTBeHHOe TPOU3BO/CTBO, TIHIIleBasi TPOMBIIIJIEHHOCTh, (apMalieBThuecKas
TIPOMBIIIEHHOCTb, TPOU3BOACTBO KOCMETUUECKHX TIperaparoB, MPOM3BOJCTBO KOHCTPYKLIMOHHBIX
MaTepuasioB, 3JIeKTPOHHAsI POMBIIIIEHHOCTh, HAHOTE@XHOJ/IOTHH.

IINTAHNPYEMBIE PE3YJIBTATBI OCBOEHMA ITPOI'PAMMBI I10 XMMHWMN HA BA30OBOM
YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3SOBAHIA

JINMHHOCTHBIE PE3YJ/IbTATbI

@®I'OC COO ycraHaBnvBaeT TpebOBaHMsI K pe3y/bTaTaM OCBOEHHs OOyYarolUMUCS TPOTrpaMM
cpegHero obilero oOpa3oBaHMs —(JIMYHOCTHBIM, MeTarpeMeTHbIM M TpejMeTHbIM). HayuHo-
MEeTOZIMYeCcKOll OCHOBOM [i/isi pa3paboTKM IIaHUPYeMbIX De3y/bTaTOB OCBOEHMsI INPOTPaMM CpeJHero
ob111ero 06pa3oBaHUs SIB/ISETCS CUCTEMHO-ZeATeTbHOCTHBIN TIO/IXO0/,.

B COOTBeTCTBUM C CHCTEMHO-/IeATe/IbHOCTHBIM MOJX0J0M B CTPYKType JTMUHOCTHBIX pe3y/bTaToB
OCBOEHMsI TIpeaMeTa «XHMUsi» Ha YpOBHe cpefiHero obiero o6pa3oBaHUs Bblfe/ieHbl CrAeAyoLe
COCTaBJISIIOLLHe:

OCO3HaHWe O0yuarolMMHUCST POCCUMCKOM Tpak[JAaHCKOW WJEHTUYHOCTM — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITE/IbBHOCTH U CaMOOIpe/ie/IeHUI0;



Ha/Inyrie MOTHBALUY K 00yUeHUIo;

1eJIeHaNpaB/ieHHOe Pa3BUTHE BHYTPEHHUX yOEXKIeHU TMUHOCTHA Ha OCHOBE KJTFOUEBBIX I[eHHOCTeH
Y UCTOPUUECKUX TPAUIIMKM 0a30BOM HayKH XHMUM;

TOTOBHOCTh U CITOCOOHOCTh 00yUaroIIUXCsl PYKOBOICTBOBAaThCS B CBOEH /IeATeIbHOCTU IIeHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKaMH, TTPUCYII[UMH L[€JIOCTHOM CHCTEMe XUMHUUeCKOro 00pa3oBaHus;

Ha/lMyie TPaBOCO3HAHUSI SKOJIOTHUECKOW KY/IbTypbl M CIOCOOHOCTH CTaBUTh 1eJId U CTPOUTH
YKU3HEeHHbIe TI/TaHbI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUS TpeaMeTa «XHMHS» [JOCTHIAIOTCS B €IUHCTBE yuyeOHOU u
BOCIIUTATE/TbHOMN /IeATeIbHOCTH B COOTBETCTBUM C T'YMAHUCTHUECKUMH, COIMOKY/IBTYPHBIMH, AYXOBHO-
HPaBCTBEHHbIMM 1[€HHOCTSIMM U UZleajlaMM POCCHUHCKOTO TPaXKJaHCKOTO OOIecTBa, TPUHATHIMH B
o0IllecTBe HOPMaMH M TPaBWIaMM TIOBEI€HUs], CIOCOOCTBYIOIUMM TIPOI[eCCaM  CaMOTIO3HAHMUS,
CaMOPAa3BUTHSI U HDABCTBEHHOT'O CTAHOBJIEHHSI TMYHOCTH 00yUaroIUXCsl.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHHUsSI MpeaMeTa «XHUMHs» OTPaXkaroT C(HOPMHUPOBAHHOCTH OIbITA
TI03HaBaTe/bHON U TIPAKTUYeCKOM /lesTe/IbHOCTA OOyuaroIyXxCsi 10 peasn3alidy TIPUHATBHIX B 0OIjecTBe
L[eHHOCTel, B TOM YKCJ/ie B YaCTH:

1) rpa)KaaHCKOro BOCIUTAHUA:

0CO3HaHMSI 00YUarOIMMHUCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTEH, YBa)KeHHsT K 3aKOHY U
TIPaBOTIOPSIIKY;

TIpeZICTaB/IeHHs O COL[MA/IbHBIX HOPMaX U MpaBH/IaX MEX/TUUYHOCTHBIX OTHOIIIEHUH B KOJITIEKTHBE,;

TOTOBHOCTH K COBMECTHOMW TBOPUYECKOM JIeSITe/TbHOCTH MPH CO3JaHUM yUeOHbIX MTPOEKTOB, PEIleHUH
yueOHbIX Y MM03HABaTe/IbHBIX 3a/la4, BLIOJTHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;

CrocoOHOCTH TIOHMMaTh W TIPUHUMAaTh MOTHBBI, HaMepeHUsl, JIOTUKY W apryMeHThbI JPYTUX TIpu
aHaJiM3e pa3/IMUHBIX BUJIOB yUeOHOM [iesiTe/TbHOCTH;

2) NaTpHUOTHYECKOr0 BOCIIUTAHUSA:

1[eHHOCTHOTO OTHOILIEHUS K UICTOPUUECKOMY ¥ HayYHOMY HacC/Ie[JUI0 OTeueCTBEHHOW XUMUWY;

YBaO)KEHHsI K TIPOLIECCY TBOpYECTBA B 00JIACTM TEOPUM M TPAKTUUYECKOTO MPUMEHEHUS] XUMUH,
OCO3HaHWsI TOTO, UTO J[OCTVWIKEHWs HAyKH eCTh pe3y/bTaT JIMTe/bHBbIX HaOMIOZieHNH, KPOIOT/IMBBIX
9KCIEPUMEHTA/IbHBIX TTOMCKOB, IOCTOSIHHOTO TPY/ZA YUEHBIX U TIPAKTHKOB,;

WHTepeca W TO3HaBaTe/bHbIX MOTHMBOB B TOJYYEHWH W TIOC/EAYIOIEM aHa/iu3e WHGOpPMalUH O
Tiepe/IoBbIX JOCTHKEHHUSIX COBPeMEeHHOM 0TeueCTBeHHOW XHMUH;

3) IyXOBHO-HPaBCTBeHHOT'0 BOCITUTAHUA:

HPaBCTBEHHOTO CO3HAHUSI, 3TUYECKOTO TIOBe/IeHNS;

COCOOHOCTH OLI€HWBATh CUTYal[UH, CBSI3aHHBbIE C XWUMWYECKUMH SIBJIeHUSMH, U TIPUHUMATh
0CO3HaHHbIE pelleHHs], OpDUEHTHUPYSICh Ha MOPa/TbHO-HPABCTBEHHBIE HOPMBI U [JeHHOCTH;

TOTOBHOCTH OL|eHUBAaTh CBOE MOBE/IeHHE U MOCTYITKYA CBOMX TOBAPHIIEH C TIO3ULIMH HPABCTBEHHBIX U
TIPaBOBBIX HOPM U OCO3HAHHe MOC/Ie/ICTBUIN 3THX TIOCTYIIKOB;

4) popMupoBaHHs KY/JIBTYPbI 3[0POBb:

TIOHWMaHUs [IeHHOCTeH 3j0poBoro u 6e3omacHoro obpasa >KUu3HH, He0OXOAUMOCTH OTBETCTBEHHOTO
OTHOIIIeHHs1 K COOCTBeHHOMY (hH3UUYeCKOMY U TICUXUYeCKOMY 3/10POBbIO;

cobsroieHnst TipaBu Ge30macHOro oOpaileHus: ¢ BellleCTBaMU B OBITY, TTOBCeJHEBHOW JKU3HU U B
TPYZAOBOH IeSITeIbHOCTY;

TIOHUMaHUsl 1[eHHOCTH TIPAaBW/ WH/UBHU/Ya/JIbHOTO W KOJUIEKTUBHOTO 0€30TMacHOrO TIOBeJeHUs B
CHUTYalUsIX, YTPOXKAIOIIUX 3/[0POBbIO U XKU3HU JTHOJIEH;

0CO3HaHMS TIOC/IEICTBUM U HENPUSTHS BPeHbBIX MPUBbIUEK (YIIOTPeOIeHHsT aJTKOT0/isi, HAPKOTHKOB,



KypeHus);

5) TPyAOBOro BOCIMTAHUSA:

KOMMYHUKaTUBHOW KOMITETEHTHOCTH B y4eOHO-MCC/Ie[JOBaTebCKOM [1esTe/TbHOCTH, OOIeCTBEHHO
T10/1e3HOM, TBOPYECKOMW U IPYTMX BUJAX [esITe/IbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acTHe B pellleHHH NTPaKTUUeCKUX 3a/jau COLIMaJIbHOU HarpaB/IeHHOCTH (B
paMKax CBOero KJacca, IIKOJIbl);

VHTepeca K MpakKTUUeCKOMY HM3Y4YeHHIO Mpo(eccHii pasM4yHOIO poja, B TOM UYMC/Ie Ha OCHOBe
NIpYMeHeHUs IPeZIMeTHBIX 3HaHUH 110 XUMUH;

YBa)KeHUs K TPYAY, JIFOZAM Tpy/Za U pe3y/bTaTtaM TPYZ0BOH /1eTe/IbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOODY WHAMBUJYa/lbHON TpaekTopuu oOpa3oBaHus, Oymyieit
npodeccur W peanusalud COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTeH K XMMHH, UHTEPeCOB U MOTpeOHOCTel 0011[eCTBa;

6) 3K0/10rMUeCcKOro BOCIIUTAHUS:

9KO0JIOTMYECKH Ljesleco00pa3HOro OTHOILEHUs K NPHPO/ie, KaK UCTOYHMKY CyIIleCTBOBaHUS )KU3HU Ha
3emrie;

MOHMMaHUs I7100a7bHOrO  XapakTepa 9SKOJIOTHUECKMX TIpo0sieM, B/AWSIHUS —IKOHOMHYECKHX
TPOLIECCOB Ha COCTOsIHME TIPUPOHOW Y COLIUATIbHOW Cpeibl;

0CO3HaHUS HeOoOXOAUMOCTH WCIIONb30BaHUSl AOCTWKEHWM XWUMWUW [JI1  PelleHus BOIMPOCOB
paLoHaIbHOIO NPHPOZOII0/Ib30BaHus;

aKTMBHOIO HEMpUATUS [eWCTBUM, MPUHOCAIIMX BpeJ OKpY’Karollell MPUPOJHOM Cpefie, yMeHUs
TIPOTHO3UPOBATh HeOJarornpusiTHble 3KOJIOTUYeCKWe TIOC/Ae[CTBUS TpeJNpUHUMAaeMbIX [IeHCTBUNA U
npeZloTBpalllaTh UX;

Ha/IM4YMsi Pa3BUTOIO 3KOJIOIMUECKOTO MBIILLJIEHHS], SKOJIOTMUeCKOW KY/bTYpPbl, OIbITa /leATeJbHOCTH
5KOJIOTUYEeCKOW  HamnpaBlIeHHOCTH, YMEeHMs  PYKOBOJCTBOBaTbCs KMMH B TI03HaBaTe/bHOM,
KOMMYHUKATUBHOW ¥ COLIMA/IbHOM MPAKTHKe, CTIOCOOHOCTH Y YMEHUsI aKTUBHO TIPOTUBOCTOSITE U/I€0IOTHH
xeMohobum;

7) 1leHHOCTH HAY4YHOI0 NO3HAHUA:

c(hOpMHPOBaHHOCTU MHPOBO33pP€EHHS, COOTBETCTBYHOIIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU
1 0011[eCTBEHHOM MPAKTUKH;

TIOHMMaHHUs Crielii(PUKU XMMUY KaK HayKW, OCO3HaHUs eé poiy B ()OPMUPOBAHMU PaljOHAIbHOIO
HAyYHOTO MBIIIJIEHHS], CO3/JaHUHM I1]eJIOCTHOTO TIpeZCTaB/ieHrs 00 OKpYy’KarollleM MHpe Kak O eWHCTBe
NIPUPOJBl M UesioBeKa, B MO3HAHMM TPUPOJHBIX 3aKOHOMEPHOCTEM M pelleHuH Tpo0sieM COXpaHeHHs
NIPUPO/IHOTO PaBHOBECHS;

yOeXiéHHOCTM B 0COOOM 3HAYMMOCTHM XWMHHM [JIi COBPEMEHHOM IMBUIM3aLUM: B eé
T'YMaHUCTUUECKOM HamnpaB/ieHHOCTH Y Ba)KHOM PO/ B CO3[j@HUM HOBOW 0a3bl MaTepHabHOU KY/BTYDBI,
pelieHUH T7100a/IbHBIX TIPOOJIEM YCTOMUMBOTO Pa3BUTHsI UYeIOBeYeCTBA — CHIPhEBOM, JHEPreTHUeCKOH,
TIUILeBOM M JKOTOTHYeCKOM 0e30TMacHOCTH, B Pa3BUTHM MeAWLMHBI, 00ecreueHUH YCIOBUM YCIeIHOTO
TPyZa 1 5K0JIorMuecky KoMGOPTHOM KU3HU Ka)KJ0ro usieHa 0011jecTBa;

eCTeCTBeHHO-HayYHOM I'PaMOTHOCTH: MOHUMaHUs CYILIHOCTU METOZ0B MO3HaHUS, UCIO/b3yeMbIX B
eCcTeCTBeHHBIX HayKaX, CIOCOOHOCTH WCTO/Ib30BaTh TIO/yyaeMble 3HaHWS [/ aHaiv3a U 00bsCHeHus
SIBJIEHU OKPY)KAIOI[ero MHpa U TPOUCXOASAIINX B HEM HW3MeHEeHWH, yMeHUus [enaTb 000CHOBaHHbIE
3aK/IFOUeHUs] Ha OCHOBe HayuHbIX ()aKTOB M HMMEIOIIUXCS JJaHHBIX C LieJIbI0 TOJIyYeHUsl [JOCTOBEPHBIX
BBIBO/IOB;

CroCOOHOCTH CaMOCTOSITE/IbHO MCII0/Ib30BaTh XUMHYeCKHe 3HaHWsl [ pelleHus: npobneM B



peasibHbIX JKU3HEHHbIX CUTYaLUsX;
MHTepeca K [T03HAHUIO U UCC/Ie/|0BaTe/IbCKOM J1eITe/IbHOCTY;
TOTOBHOCTH U CIOCOOHOCTH K HeTNpephIBHOMY 00pa30BaHHI0 M caM000pa30BaHMIO, K aKTUBHOMY
TI0/TyYeHHIO HOBBIX 3HAHHUH 110 XMMHU B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTAMM;
MHTepeca K 0C0OeHHOCTSM Tpy/a B pa3/iMuHbIX cepax npodeccroHaabHON AesTebHOCTH.
METAIIPEJMETHBIE PE3YJ/IBTATbBI

MeTanpeZiMeTHbIe pe3y/bTaTbl OCBOEHHs yueOHOro mpenMeTa «XWMHs» Ha YPOBHE CpeHero
o611iero 06pa3oBaHus BK/TFOUAOT:

3HauuMble [y (OPMHPOBAHHSI  MUPOBO33peHUs  OOyYarol[UuXCs — MEXIUCIUIITMHAPHbIE
(MeXxmpeiMeTHbIE) OOIIleHayUHble TIOHSTHS, OTPaKaloIllde IIeJIOCTHOCTb HAyYHOW KAapTUHBI MUpa U
CreliupUKy MeTO/I0B TO03HAHUSI, UCTIONb3yeMbIX B eCTeCTBEeHHbIX HayKax (MaTepusi, Bell|eCTBO, SHEPTHs,
sIB/IeHWe, TIPOL[eCC, CHUCTeMa, HayuHbll (akT, TPUHLUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpus,
HcciejoBaHue, HabmoeHne, U3MepeHue, SKCTIeEPUMEHT U IPYTHe);

yHUBepca/ibHble yueOHble felicTBUs (TTO3HaBaTe/bHble, KOMMYHUKATHBHbIE, pPETry/STUBHEIE),
obecrieunBaroiiiie  popmupoBaHue (YHKLMOHAABHONW TPAMOTHOCTH U COLMA/BHON KOMIIeTeHINU
o0yyJaroImxcs;

CroCcoOHOCTh 00YYarOIUXCS UCTIONH30BaTh OCBOEHHBIE MEXKJUCLIUTITMHAPHBIE, MUPOBO33peHYeCKHe
3HaHWS U YHUBEpCaJbHble yueOHbIe 1eHCTBUS B TI03HABaTe/IbHOW M COLMATbHOM MPAKTHKE.

MertanpesiMeTHble ~ pe3y/bTaTbl ~ OTPAXalOT  OBJIa/IeHHMe  YHUBEPCAJbHBIMU  yU4eOHBIMH
M03HaBaTe/TbHbIMUA, KOMMYHUKATUBHBIMU U PETY/ISTUBHBIMU JI€HCTBUSIMHU.

OglafieHHe YHUBEPCA/IbHBIMHU YUe0HBIMH M03HABATe/ILHBIMHU AeHCTBUAMM:

1) 6a3oBbIe TorHYeCKHe JeHCTBUS:

CaMOCTOsITe/TbHO (hOPMY/TUPOBATh U aKTyaTM3UPOBATh MPO0/IeMy, BCECTOPOHHE e€ pacCMaTpHUBATh;

OTIpeJiesiIsiTh LIe/TN JIesITe/TbHOCTH, 3a/jaBasi apaMeTpbl U KPUTEPUH WX [JOCTHIKEHHS], COOTHOCUTh
pe3yJIbTaThl IeATeIbHOCTH C TTOCTAB/IEHHBIMHU 1[e/ISIMU;

WCTI0/Tb30BaTh MPU OCBOEHWH 3HAHWM TIPUEMBI JIOTUUECKOTO MBIIILJIEHUS] — BbIZIe/ISITh XapaKTepHbIe
TIPU3HAKW TIOHSATUM M yCTaHaB/IWBaTh UX B3aUMOCBSI3b, MCIO/Ib30BATh COOTBETCTBYIOI[ME TIOHATHUS IS
00BbSICHEHUS OTZIe/TbHBIX (DAKTOB U SIB/IEHUH;

BbIOMpATh OCHOBAHUS Y KPUTEPHUH AJ1s1 KJIaCCU(HUKAI[MK BeIlleCTB U XUMUUeCKUX PeaKIvii;

yCTaHaB/IMBaTh IPUUHUHHO-C/Ie/ICTBEHHBIE CBSI3U MeXKIy U3y4aeMbIMU SIBJIEHUSIMHU;

CTPOUThL JIOTUYEeCKHe pacCy>KaeHus (MHAYKTUBHbIe, [elyKTWBHbIe, TI0 aHAJOTUW), BBISBISATH
3aKOHOMEPHOCTH U TIPOTHBOPEUYMsT B PacCMAaTpPUBAaeMbIX SIBJIEHUsIX, (OPMY/IUPOBATh BBIBOJBI U
3aK/TIOUEHHUS;

TIPUMEHSTh B TIpoliecce TMO3HAHUS, UCIMO/b3yeMble B XMMUM CUMBOJIMUYeCcKre (3HAaKOBbIe) MOJeNH,
nipeoOpa30BbIBaTh MOje/IbHbIE TIPE[CTAaBIeHUs — XMUMWYECKUM 3HaK (CMMBOJI) 37IeMeHTa, XMUMHYecKast
dbopmysa, ypaBHEHHE XUMHUECKON PeakIMy — MPH PelleHnH yueOHbIX M03HaBaTeIbHbIX U MPAKTHUeCKUX
3a/jau, TIPUMEHSTb Ha3BaHHbIe MOje/bHbIe TIPEeACTAaBAeHUs /i BbISBIEHUS XapaKTePHbIX MPHU3HAKOB
M3yuyaeMbIX BellleCTB U XUMUUECKUX PeaKLUi.

2) 0a3oBbBIe HCC/IeJ0BaTe/IbCKHe JJeHCTBUs:

B/IaJIeTh 0CHOBaMH METO/IOB HAyYHOT'O ITO3HAHUS BEIIeCTB U XUMHUUECKUX PeaKI[Hii;

(hopmMy/MpoBaTh 1ieJM U 3aZiaui UCC/IeIOBAHMS, WCIIO/h30BaTh MMOCTAB/IEHHbIE U CAMOCTOSITE/TEHO
chopMyMpoBaHHbIe BOMPOCHI B KaueCcTBe WHCTPYMeHTa TO3HAaHWS U OCHOBBI i (POPMUPOBAHUS
TUTIOTe3bI 110 TPOBEPKe MPaBU/IbHOCTH BbICKA3bIBAEMbIX CYXKIEHUIA;



B/laZieTh ~ HaBbIKAMM  CaMOCTOSITE/IbHOTO  [JIAHUPOBAHWUSI W TIPOBEIEHHMsT  yUEHHUeCKHX
9KCITIEPUMEHTOB, COBEpIIIEHCTBOBaTb yYMeHWs HaOMofaTh 3a XOZOM TIPOIlecca, CaMOCTOSITETbHO
TIPOTHO3UPOBATh €r0 pe3y/bTat, (opMyarpoBaTh 000OIIEHUSI U BBIBOJbI OTHOCHUTE/LHO J0CTOBEPHOCTH
pe3y/IbTaTOB UCC/IeI0BaHUsI, COCTaB/IATE 000CHOBAHHBIM OTUET O TIPO/Ie/IaHHOM paboTe;

npuobpeTaTh OMBIT YUEHWUYECKOH HCC/Ie0BaTe/IbCKOM W TIPOEKTHOH JesTe/TbHOCTH, TMPOSIB/ISATh
CIMOCOOHOCTL U TOTOBHOCTh K CaMOCTOSITEJTbHOMY TOMCKY METOZIOB peIleHUs] TIPaKTHUUYeCKMX 3a7iad,
TIPUMEHEHUIO Pa3/IMUHbIX METO/IOB MO3HAHUS.

3) pabora c undopmanmeii:

OpPUEHTHUPOBAThCSI B Ppa3/MUHBIX MCTOUYHMKAX HWHMOpPMaIUK (HAyyHO-TIONY/sIpHast JMTeparypa
XUMUYECKOTO COZIep>KaHUsl, CTIpaBOUYHbIe T0COOUs, pecypchl VIHTepHeTa), aHa/M3UPOBaTh WH(OPMAIUIO
pa3/MUHBIX BHWJOB U (OpM TIpeJCTaB/eHNs, KPUTHUECKU Ol|eHWBaTh €& [JOCTOBEPHOCTb U
HETPOTUBOPEUUBOCTb;

(hopMy/IMpOBaTh 3arpochl U TIPUMEHATh pa3/IMuHble METOAbI TIPY MOMCKe U 0TOOpe MHbOopMalLiH,
HeoOXoAMMOM /17Ist BBITIOJTHEHUST yueOHbBIX 3a/iau OTpe/ie/IEHHOTO THIIa;

npuoOpeTaTh  OMBIT  WCMO/IB30BaHUS ~ MH(MOPMAIMOHHO-KOMMYHHMKATUBHBIX — TE€XHOJIOTUH M
Pa3/IMUHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOATE/TbHO BhIOMpaTh ONTHMa/bHYIO (hOpMY TpeZicTaB/ieHust uHbopMaIy (CXeMbl, rpadUKH,
JMarpaMMbl, TaO/IUI[bI, PUCYHKH U PYTHE);

WCIO/Ib30BaTh HAyUHbBIHA SI3bIK B KauecTBe CPE/CTBA IMPH paboTe C XUMHUYECKOW WH(OPMAaIUei:
NIPUMEHATh MEXIpeAMeTHble ((hU3MUecKMe W MaTeMaTHUeCcKWe) 3HAaKH W CUMBOJBI,  (OpMYIIbI,
ab0peBUaTypbl, HOMEHK/IATYpY;

WCII0/Th30BaTh U NMpeo0Opa30BbIBaTh 3HAKOBO-CUMBOJIUUECKHE CPE/ICTBA HAIVISIHOCTH.

OB/laieHNe yHMBEPCA/TbHBIMHA KOMMYHUKATHBHBIMH JeHCTBUAMM:

3ajlaBaTh BOIPOChI 0 CYILECTBY OOCY)XJaeMOW TeMbl B XO[e [Juajiora W/WIH [JUCKYCCHH,
BbICKa3bIBaTh H/leH, (HOPMyYIMpPOBaTh CBOW TIPEJIOKEHUS] OTHOCHTE/ILHO BBITTOJTHEHUS TPeJIOKEeHHOM
3a/iaum;

BBICTYIIaTh C TIpe3eHTAal[del pe3y/bTaTOB I03HABATEe/NbHOW  JIeSITeJTbHOCTH,  TIOTyYEeHHBIX
CaMOCTOSITEJTbHO WM COBMECTHO CO CBEPCTHMKAMH TPH BBIMOJHEHUM XWMHUUECKOTO 3KCIIEPUMEHTa,
MPAaKTUUYeCKOM pabOThI TI0 MCC/IeJOBAHHIO CBOMCTB M3yuyaeMbIX BEIL[eCTB, peajn3aljii yueOHOro MpoeKTa
¥ (hopMy/TUpOBaTh BLIBO/BI 110 pe3y/bTaTaM MPOBEIEHHBIX UCCIeI0BAHUM MyTEM COT/IACOBAHUS TIO3ULIUH B
xo/ie 06CyKaeHuss 1 0OMeHa MHEHHUSIMH.

OBJ/1a/ileHHe YHUBEPCa/IbHBIMH Pery/JIATUBHBIMH JAefCTBUSIMH:

CaMOCTOAATE/TbHO TJIAHUPOBATh U OCYIIECTB/IATh CBOKO MM03HABATE/IbHYIO JIeATe/IbHOCTh, OIPeZe/sis
eé 1]e/1 U 3a/laui, KOHTPOJIMPOBATh U 10 Mepe He0OX0[UMOCTH KOPPEKTUPOBATh Ipe/|jilaraeMblii alrTOPUTM
JeUCTBUH TIPU BBITIOJTHEHUM yueOHBIX M WUCC/IeA0BaTeIbCKUX 3a/jau, BbIOMpaTh Haubomee 3hheKTUBHBIN
crocob MX peleHus C yUETOM MO/TyueHHs] HOBBIX 3HaHWH O BEL[eCTBAX M XMMUUYECKUX PeaKLIUsX;

OCYIIeCTB/IATH CAMOKOHTPOJTb CBO€EH /1eITe/TbHOCTH Ha OCHOBE CaMOaHa/iu3a U CaMOOLIeHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 K/TACC

[TpenMeTHbIe pe3y/ibTaThl 0CBOEHUS Kypca « OpraHryeckast XMMUs» OTPaKaroT:
Cc(OPMHUPOBAHHOCTh TIPE/ICTAB/IEHWH O XMMHYECKOW COCTaB/IsIOlIell ecTeCTBeHHO-HayYHOU



KapTUHbI MMpa, POJIM XMMHUU B TIO3HAHUU SIBIEHUM MPUPOABI, B (POPMUPOBAHUN MBILIEHUS U KY/IbTYPbl
JTMYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW [isi pelleHHs] MPAaKTHUeCKUX 3afad |
9KO0JIOTMYeCKr 000CHOBaHHOTO OTHOIIIEHHSI K CBOEMY 3/10POBBIO M TTPUPOJHOM Cpefie;

B/a/leHMe CHUCTeMOM XMMMUeCKMX 3HaHWM, KOTOpasi BKJ/IKOYaeT: OCHOBOMOJAraroljjie TOHSITUS
(XMMMUeCKUW  37eMeHT, aToOM, S/7eKTpOoHHasi  00ojiouka aToma, MoOJieKyaa,  BaJIeHTHOCTh,
3JIeKTPOOTPHULIaTe/IbHOCTb, XUMHUYeCKasi CBSI3b, CTPYKTypHasi (opMmysa (pa3BépHyTas M COKpalléHHas),
MO/b, MOJISIPHasi Macca, MOJISIPHbIM 00bEM, YI7iepofHBIN CKesleT, (YHKIMOHa/IbHAas TPyMIa, paJuKar,
V30Mepusi, U30Mepbl, TOMOJIOTUUECKUNA Dsifi, TOMOJIOTH, YIJIEBOLOPO/bI, KUCIOPOZ U a30TCoZep Kalye
COeJUHeHMs, MOHOMep, MOJUMep, CTPYKTYPHOe 3B€HO, BBICOKOMOJIEKY/ISIDHble COeJMHEHHs); TeOpUU U
3aKOHbI (TeopHsl CTpOoeHMsl opraHuveckux BewjectB A. M. bytnepoBa, 3aKOH COXpaHeHHsT MacChbl
Bell|eCTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWMHH; MHDOBO33peHUYEeCKHe 3HaHWf, Jiexallde B
OCHOBe TOHHMMaHUsl IPUUMHHOCTA U CUCTEMHOCTH XMMUYECKUX sIB/IeHUH, (PaKTOIOrMuecKue CBeZleHUs O
CBOMCTBAX, COCTaBe, MOAyYyeHUHd U Oe30TMacHOM MCII0/Ib30BaHMU BaKHEWIIIMX OpraHWYecKUX BelecTB B
OBITY M MPaKTUUECKOM [ieaTe/IbHOCTH YesI0oBeKa;

Cc(OPMHUPOBAaHHOCTb YMEHHI BBISBIATh XapaKTepHble IPU3HAKW I[IOHATHM, yCTaHaB/IWBaTb MX
B3aMMOCBSA3b, MWCIIO/Ib30BaTh COOTBETCTBYIOLME IIOHATHS TpYM ONKWCAHWWA COCTaBa, CTPOEHUs U
TipeBpallleH! OpraHuueCcKrux COeJMHEeHNH;

c(OPpMUPOBAaHHOCTb yYMEHUM MCMO0/Ib30BaTh XUMMUUECKYH) CHUMBOJIMKY /Il COCTaBJIeHHs
MOJIEKY/ISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalléHHOM) (opMy/n OpraHUuecKWxX BeIlecTB M
yPaBHEHMI XUMMWYECKMX peakLid, W3roTaB/lvuBaTb MOJENW MOJeKy/l OpraHu4yecKux BellecTB /IS
WJTIOCTPALMM UX XMMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOEHHUSI;

c(OpMHUPOBaHHOCTb YMEHWH yCTaHaB/IMBaTh [PUHA//IE)KHOCTb U3yUYeHHbIX OPraHMueCKHX BellleCTB
10 MX COCTaBy M CTPOEHMIO K OIpe/ie/IéHHOMY KJlacCy/TpyIre coeJuHeHul (yI/1eBof0pOo/bl, KUC/IOPO, U
asoTcojep)kalljie COeIMHEHMs], BbICOKOMOJIEKY/ISIDHbIE COeJMHEHWs), JiaBaTb MM Ha3BaHUS II0
cucrematnueckor HoMeHknatrype (IUPAC), a Takke NpPUBOAUTH TPUBHAJIbHBIE Ha3BaHUSl OTAE/IbHBIX
OpraHMuYecKUx BelllecTB (3TWIeH, TPONW/eH, aleTWIeH, STUJEHIVINKO/Ib, I/WLEepuH, ¢eHorn,
¢dopmanbaerus, auetanbAerusi, MypaBbMHas KHC/IOTa, YKCyCHasi KMC/IOTa, OJIeMHOBasi KHCJIOTa,
CTeapyHOBas KMCJIOTa, IVIFOKO3a, (PpyKTO3a, Kpaxmasl, Lie/uIr0/103a, [JIMLUH);

c(hOpMUPOBaHHOCTh YMEHUS OMpefessiTh BUJbl XMMUUECKOM CBSI3W B OPraHUYeCKUX COeUHEHHUsIX
(oguHapHbIe U KpaTHbIE);

c(OpMHUPOBaHHOCTb YMEHUsI IPUMEHSTh I0/I0KeHUS] TEOPUM CTPOEHUsI OPraHUYeCKUX BelecTB A.
M. BytniepoBa fnsi 0ObsSICHEHHSI 3aBUCHMOCTH CBOWCTB BeIeCTB OT WX COCTaBa M CTPOEHMS; 3aKOH
COXpaHeHMs MacChl BelleCTB;

c(OpMHUPOBAaHHOCTb YMEHMI XapaKTepu3oBaTb COCTaB, CTpOeHHe, (r3nyecKkue U XHMHUYeCcKHe
CBOWCTBAa THUITMYHBIX MPeZCTaBUTe/IeN Pa3/IMYHbIX K/1aCCOB OPraHUYeCcKuX BellleCcTB (MeTaH, 3TaH, 3TU/IeH,
NIpONWJIeH, aleTHneH, OyrtaaueH-1,3, metunOytazueH-1,3, OeH30/, METaHOJ, 3TAHOJ, 3TUJIEHIVIMKOJIb,
I7IULIepUH, (eHoJI, aleTasnb/erusi, MypaBbrMHasi U YKCyCHasi KMCJIOTBI, IVIFOKO3a, KpaxmaJ, L|eJIro/03a,
aMMHOYKCYCHasi KWC/I0Ta), W/UIIOCTPUPOBaTh TIeHeTUYeCKyl0 CBS3b MeXJy HUMU YpaBHEHUSIMU
COOTBETCTBYHOIIMX XMMUUECKUX peakLiUi C UCI0/Ib30BaHMEM CTPYKTYPHBIX (hOpMYII;

c(OPMHUPOBAaHHOCTb YMEHMSI XapaKTepu30BaTb MCTOYHUKU YIVIEBOZOPOAHOTO ChIpbsl (He(Tb,
NPUPOJHBIMA Tra3, Yrojb), CHOCOOBI WX TepepabOTKM W TIPAaKTHUeCKoe TIPUMeHeHHe TIPOAYKTOB
repepaboTKy;

c(OpMHUPOBAaHHOCTb YMEHWUM TPOBOAWUTL BLIUMC/IEHUSI 10 XUMUUYECKUM YypaBHEHUSM (Macchl,
00béMa, KOMYeCTBa WCXOJHOTO BeL[eCTBa WM TPOAYKTAa peakiud IO W3BECTHbIM Macce, 00BEMY,



KOJTMUECTBY OZIHOTO M3 UCXOHBIX BEI[eCTB UM TTPOAYKTOB PeaKIUH);

cOpMHUPOBAaHHOCTh YMEHWH B/aZieTb CHUCTeMOM 3HaHWK 00 OCHOBHBIX METOJAaX HayuyHOTO
TIO3HAHUSI, WCIOb3YEeMbIX B XUMHU TIPU W3yUEHWU BeIIeCTB M XMMHUUECKHUX sIBIeHWM (HabmiopeHue,
v3MepeHue, SKCIIePUMEHT, MO/le/IMpOBaHue), MCII0/Ib30BaTh CUCTeMHble XWMHUUeCKWe 3HaHWUS [ijIs
TIPUHSATUS PeIIeHUH B KOHKDETHBIX J>KU3HEHHBIX CHTYalUsiX, CBSI3aHHbIX C BeIeCTBAMHU U UX
TipUMeHeHNeM;

c(hOpMUPOBAaHHOCThL yMeHUM COOMIOAATh TIpaBUa TIO/b30BAaHUS XMUMUYECKOM TIOCyAod U
nabopaTopHbiM 000pyZOBaHWEM, a TakKe TpaBWia OOpalleHWs C BellecTBaMH B COOTBETCTBUHU C
WHCTPYKLIUSIMH TI0 BBITIOJTHEHHIO JTa00PaTOPHBIX XMMUYeCKUX OTTbITOB;

c(hOpPMUPOBAHHOCTh YMEHUH TJIAaHUPOBATh M BBITIOJHATh XUMHUUECKUN SKCIIEPUMEHT (TIpeBpallieHust
OpraHMueCcKUx BelleCTB TPYM HarpeBaHWH, TOMy4YeHHe STW/IeHa U M3yueHHe ero CBOWCTB, KaueCTBEHHbIe
peaklMi OpraHUYeCcKWX BeIeCTB, JeHaTypalys OelKOB TPH HarpeBaHWH, IIBeTHblE Peakluu OelKoB) B
COOTBETCTBUU C TpaBW/IaMHM TeXHUKH 0e30MacHOCTU TpU oOpallleHuH C BelleCcTBaMU U J1abopaTOpHbIM
obopyJoBaHueM, TpeCTaB/sATh Pe3y/bTaTbl XMMUUYECKOTO 3KCIepuMeHTa B (opMme 3amucy ypaBHEHWM
COOTBETCTBYIOIIUX PeakIvii ¥ (POPMYJTUPOBATh BBIBObI HA OCHOBE 3THX Pe3y/bTaToB;

chOPpMUPOBAaHHOCTbL ~ YMEHWW  KPDUTHYECKM  aHA/JM3MPOBaTh  XWMHUYECKYH  HMH(OpMaIuo,
TI0/TyYaeMYH0 U3 pa3HbIX UCTOUHUKOB (Cpe/iCTBa MaCCOBOM WH(OPMaluu, VIHTepHeT U IpyTux);

cOpMHUPOBAHHOCTh YMEHHWM COO/O/aTh TIpaBU/Ia 3KOJIOTUYECKU 1iesieco00pa3HOro TIOBe/jeHUsT B
ObITY U TPYJOBOW [esTeNbHOCTH B LeJIIX COXPaHEeHWs] CBOETO 3/[0POBbsi M OKpY)KAIollel MpUpOJHOMN
Cpe/ibl, OCO3HaBaTh OMACHOCTb BO3[€HCTBUsS HA >KWBble OpPraHU3Mbl OIpeZe/EHHbIX OpraHUyYecKux
BellleCcTB, TOHWUMasi CMbIc/ Tiokaszaresiss [1IK, mMosicHATP Ha mpuMepax CrocOObl yMeHbILeHUs U
TIpeZIOTBPAlLleHHs] UX BPeAHOTO BO3/IeHCTBHS Ha OPraHU3M uesioBeKa;

JUisi 00yUaroIIMXCsi C OrPAHMYeHHBIMHA BO3MOXXHOCTSIMU 3/]0POBbsI: YMeHUe TIPUMEHSITh 3HaHUs 00
OCHOBHBIX ZIOCTYITHBIX METOZAX TO3HAHUSI BEIIeCTB ¥ XUMUYUeCKUX SIBJIEHHIA;

JUISL CTIETIBIX M CJIA00BUASIIMX 00YUarOIUXCS: YMEHHe UCTIO/h30BaTh peibe(PHO-TOUEUHYIO CUCTEMY
o6o3Hauenwuit J1. Bpaiins s 3anmcy Xumudeckux (Gopmyi.

11 K/TACC

[TpemMeTHBIE pe3y/IbTaThl 0CBOeHHs Kypca «O6Iijasi 1 HeopraHuueckasi XUMHS» OTPakaroT:

c(hOpMUPOBAaHHOCThL TIpPE/CTaB/eHU: O XWMHUUYECKOW COCTaBJISIFOLEN eCcTeCTBeHHO-HAayuHOU
KapTUHbI MUPa, POJIM XUMUU B TI03HAHUU SIBJIEHUM MPUPOAbI, B (JOPMUPOBAHUM MBIIUIEHUSI U KYIbTyPbI
JMYHOCTH, eé (YHKIMOHA/IBLHOW TI'DaMOTHOCTH, HEOOXOAWMOW /s pellleHus TMpPaKTHUeCKUX 3a7iad U
9K0JIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U TIPUPOJHON Cpefe;

B/Ia/IeHMe CHUCTeMOM XMMMUeCKMX 3HaHWM, KOTopas BKJ/IIOUAeT: OCHOBOTIOJArarolfue TOHITHS
(XUMUYeCKUl 3/IeMeHT, aTOM, U30TOIl, S-, P-, d- 371eKTpOHHBIe OpOWTa/IM aTOMOB, WOH, MOJIeKY/a, MOJIb,
MOJISIPHBI 00bEM, BaJIeHTHOCTh, 3/I€KTPOOTPUIIATENILHOCTL, CTeleHb OKHUC/IeHUs, XUMHUUecKas CBSI3b
(KoBasileHTHasl, MOHHasi, MeTa/l/TMyecKasl, BOJOPO/Hasi), KpUCTa//IMuecKasl pelléTka, TUMbl XUMHYeCKUX
peakiivii, pacTBOpP, 3/€KTPOJIUTBI, HE3JIeKTPOJIUThI, 3/IeKTPOJIUTUUeCKasi AUCCOLMALUS, OKHUCIUTEb,
BOCCTaHOBUTE/Tb, CKOPOCTh XUMUUECKOW peakliiy, XUMHUYeCKoe paBHOBECHe); TeOPHH U 3aKOHBI (Teopus
JIEKTPO/IMTUUECKOW AUCCOLMALINY, Tepuoguueckuit 3akoH [I. V1. MeHzeneeBa, 3aKOH COXpaHEeHUs] MacChl
BeIIeCTB, 3aKOH COXPaHeHUsl U TMpeBpallleHHsl SHepruM MpU XUMHUUYEeCKHUX peaklUsx), 3aKOHOMePHOCTH,
CUMBOJIMUECKUM SI3bIK XMMHH, MMPOBO33peHUeCKHe 3HaHUs, Jie)Kalljieé B OCHOBe TOHUMaHUs
MIPUUMHHOCTU ¥ CUCTEMHOCTH XUMUUECKHX SIBJIeHUM, (aKTo/Ioruueckre CBeZieHUsi O CBOMCTBAx, COCTaBe,



TOTyYeHHd ¢ 0e30MacHOM HCIOb30BaHUM BaKHEWIIIMX HEOPraHWYeCKUX BeIeCTB B ObITYy U
NIPaKTUUeCKOU [1esITe/IbHOCTH Ue/IOBeKa;

c(hOpMUPOBAaHHOCTh YMEHUM BBLISIB/STH XapaKTepHble TPU3HAKU TIOHSTUM, YyCTaHaBIMBATh WX
B3aUMOCBS3b, UCII0/Ib30BaTh COOTBETCTBYIOLIME MOHATUS MPU ONKMCAHWM HEOpPraHW4YeCKHX BelleCTB U MX
TIpeBpalLleHN;

c(hOpMUPOBaHHOCTh YMEHUI MCMO/Ib30BaTh XWUMHUUYECKYH) CUMBOJMKY [JiI COCTaBjeHus: (opmysn
BelIeCTB M YpaBHEHUM XUMMUUECKMX peaklui, cucreMatuueckyro HoMmeHknatypy (IUPAC) wu
TpUBHAa/bHble Ha3BaHUS OT/E/IbHbIX HEOPraHUUeCKUX BelllecTB (yrapHbli ras, yrjaeKuc/bli ra3, aMMHUak,
raiéHasi U3BeCTb, HeraléHasi U3BeCTh, MUTbeBast CoJia, MUPUT U ApyTue);

c(OpMHUPOBAaHHOCTb YMEHUW OIpeJe/siTh BaJeHTHOCTb M CTeleHb OKUC/AeHUs XUMHUYeCKUX
3/IeMEHTOB B COEJVHEHMSIX pPas3/IMYHOrO COCTaBa, BHJ XMMUYECKOM CBSI3W (KOBajleHTHas, WOHHaf,
MeTajyinyeckasi, BOJOPOZHasl) B COeJUHEHUSIX, TUIl KPUCTA/I/IMUeCKON PelIETKA KOHKPETHOIO BelljeCTBa
(aToMHasi, MonekynsipHasi, HWOHHAas, MeTalMyecKasl), XapakTep CpeAbl B BOJHBIX pacTBOpax
HeOpraHWueCKUX CoeJUHeHWUH;

c(hOpMUPOBAaHHOCTh YMEHWW YCTaHaBIMBATh MPUHAAJIEKHOCTh HeOpPraHW4eCKuX BeIlecTB M0 UX
COCTaBy K OmpeZieiEHHOMY KJacCy/TpyIine coefiiHeHul (MpoCThie BellecTBa — MeTasllbl U HeMeTaJlbl,
OKCH/[Tbl, 0OCHOBaHHUS$1, KUC/IOThI, aM(bOTepHbIe TUIPOKCH/IbI, COJH);

c(hOpMUPOBAaHHOCTh YMEHUN pacCKpbIBaTh CMBIC/I Tepuouueckoro 3akoHa [I. V. MeHpeneeBa u
JIEMOHCTPHPOBATh €T0 CUCTEMATH3UPYIOIIYI0, 00bSICHUTE/BHYIO Y TIPOTHOCTHUECKYIO (YHKLINY;

Cc(OpMUPOBaHHOCTb YMEHMM XapaKTepu30BaThb 37€KTPOHHOe CTPOeHHEe aTOMOB XWUMHYeCKHX
neMeHTOB 1-4 mnepuogoB Ilepuoanueckoid cuctemMbl xumudeckux semeHToB []. WM. MeHpeneesa,
UCTIONb3ysSl TIOHATHSI «S-, P-, d-7IeKTPOHHBIE OpOUTAMN», «3IHEPreTUYeckKrue YypPOBHW», OOBSICHAThH
3aKOHOMEPHOCTH U3MEeHEeHUsI CBOMCTB XUMUUEeCKUX 3/IEMEHTOB U UX COe/IMHEeHUH 10 TleproziaM U TpyIinam
[Teprogrueckoit cucTembl XUMHUYeCKUX 3rnemMeHTOB [. 1. MeHpeneeBa;

c(hOpMUPOBAaHHOCThL YMEHWM XapaKTepu30BaTh (OIMUCHIBaTh) O0OIIMe XWUMHUECKHWe CBOMNCTBA
HeOpraHWYeCKUX BeleCTB pas/lMYHbIX K/IaCcCOB, INMOATBEP)KIAThb CYyIleCTBOBaHME IeHeTHUYeCKOW CBSI3U
MeX/ly HeopraHu4yeCKMMH BellleCTBAMU C TIOMOLLBIO YpaBHEHWW COOTBETCTBYIOLUX XMUMHYECKUX
peaxLui;

c(hOpMUPOBaHHOCTh YMEHUS K/1acCU(ULIMPOBaTh XMMUYECKHEe peakLiMy M0 pa3/IMUHbIM MpU3HaKaM
(uMc/ly ¥ COCTaBy pearupyroljydx BelllecTB, TeryioBoMYy 3¢@deKTy peakldd, WU3MeHEeHUIO CTereHeu
OKHCJIeHHUsI 3JIeMEeHTOB, 00PaTUMOCTH peakI|H, yUaCTHIO KaTalnu3aTopa);

c(hOpMUPOBAaHHOCTh yYMEHUW COCTaB/SATh YPaBHEHUS] peaklyil pa3lMuHbIX TUIOB, TOJHbIE U
COKpaIlléHHbIe YPABHEHUSI peakliii MOHHOrO OOMeHa, YUWThIBasi YC/IOBHS, MPH KOTOPBHIX 3TU PeakIuu
UAYT /10 KOHL3;

c(OpMHUPOBAaHHOCTb YMeHHI TPOBOJAUTH peakLMy, TOATBEp)KJalolljie KaueCTBeHHbIM COCTaB
pa3/iMuHbIX HEeOpPraHUYeCKHWX BelleCTB, pacrio3HaBaTh OIBITHbIM MNYTEM WOHbI, MPUCYTCTBYHOIUE B
BO/IHbIX PaCTBOpax HEOPraHWYeCKHX BelleCTB;

c(hOpMHPOBaHHOCTh YMEHUW PacKpbIBaTh CYLIHOCTb OKHUC/JIUTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKLUi
TIOCPE/ICTBOM COCTaBJ/IeHUST 37IEKTPOHHOTO OaslaHca 3TUX peakijyii;

c(hOpMUPOBAHHOCTbL YMeHWH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHWMHWYECKOW peakiUu OT
pa3MUuHbIX (aKTOPOB; XapaKTep CMeIlleHHss XMMHUeCKOTO paBHOBECHSI B 3aBUCHMOCTU OT BHeEIIIHero
Bo3/ericTBUd (puHuun Jle [llaTenbe);

c(OpMHUPOBAaHHOCTb YMEHHI XapaKTepu30BaTh XUMHWYeCKue TIpOLiecChl, JieXaljie B OCHOBe
MIPOMBILLIEHHOT'O TOJyuYeHus1 CepHOU KHC/IOThbI, aMMHaKa, a Takke C()OPMHUPOBAHHOCTb TpeJCTaBlIeHUMN



00 001[MX HayUHBIX MPUHIIATIAX U SKOJIOTMUeCKUX TTPO0IeMax XMMUUYEeCKOTO TTPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJUTE BBIUKMC/IEHUSI C MCIIOIb30BaHEM TIOHSTHSI «MacCOBast OIS
BeIleCTBa B PaCTBOPe», 00BEMHBIX OTHOIIIEHUH ra30B MPU XUMHUECKUX PeaKIMsX, MACChl BEIleCTBa UK
00BbéMa Ta30B 10 M3BECTHOMY KOJMUECTBY BeIEeCTBA, Macce WM 00bEMY OFHOTO W3 YYaCTBYHOL[UX B
peaklMi BelecTB, TeryioBoro 3(ddekTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHWsS] MacChl BEILECTB,
TipeBpalljeHUs] U COXPaHeHUs SHePTUH;

c(hOpMUPOBAaHHOCThL yMeHUM COOMIOAATh TIpaBUa TIO/b30BAaHUS XMUMUYECKOM TIOCyAod U
nabopaTopHbiM 000pyZOBaHWEM, a TakKe TpaBWia OOpalleHWs C BellecTBaMH B COOTBETCTBUHU C
WHCTPYKLIUSIMH TI0 BBITIOJTHEHHIO JTa00PaTOPHBIX XMMUYeCKUX OTTbITOB;

c(hOPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBIMO/IHATE XUMUUYECKHUM SKCIIEPUMEHT (pa3/ioyKeHue
NepoKCH/ia BOIOpo/ia B MPUCYTCTBUM KaTau3aTopa, orpezesieHre CpeZibl paCTBOPOB BellleCTB € MOMOLIbIO
YHUBEpPCA/IbHOTO WHAWKATOpa, BAWSHUE pa3/IMYHBIX (PAKTOPOB Ha CKOPOCTh XWMHWYECKOW peakLUH,
peakLMi MOHHOTO 0OMeHa, KaueCTBeHHbIe peaKIuy Ha Cy/b(ar-, KapOOHAT- ¥ XJI0PHU/I-aHUOHbI, HAa KaTHOH
aMMOHWUSI, pellleHre KCIIepUMeHTa/IbHBIX 3a/ay 110 TeMaM «Metasuibl» U «HemeTasibi») B COOTBETCTBUU
C TIpaBUJIaMU TeXHUKU 6e30macHOCTU TPy oOpalljeHUH C BelllecTBaMH U j1labopaTopHbIM 000pyZ0BaHHEM,
TIPeZICTAB/ISATh Pe3y/bTaThl XUMUUECKOTO 3KCIIepUMeHTa B (hopMe 3alvCH YPaBHEHHI COOTBETCTBYIOIIUX
peakiuii ¥ (opMyIMPOBaTh BHIBOZBI HA OCHOBE 3THX Pe3y/IbTaToB,;

cOpMHUPOBAaHHOCTb ~ YMEHHH  KPUTHUECKH aHaIM3MpPOBaTh  XMMHYECKYH  HMH(OPMALHIO,
TI0/TyYaeMYH0 U3 pa3HbIX NCTOUHUKOB (CpeICTBAa MaCCOBOM KOMMYHHUKAIUH, VIHTEpHET U IpyTUX);

Cc(OPMHUPOBAHHOCTh YMEHHWM COOJIIO/aTh TIpaBW/ia 3KOJOTUYECKU I1[esieco00pa3Horo TIOBe/leHUsT B
ObITY U TPYJOBOW [esTeJbHOCTH B LeJIIX COXPAaHEHWs CBOETO 3/[0POBbSi M OKpY)KAlOllel MpUpOJHOH
Cpe/ibl, 0CO3HABaTb OMACHOCTb BO3[EHCTBUsI Ha JKUBbIe OPraHU3MbI OTpe/ie/IEHHBIX BeIleCTB, MOHUMast
cmbics Tiokasaresisi [T/JK, mosicHsITh Ha pyuMepax CcriocoObl yMeHbIIIeH s ¥ TpeIOTBPAILieHHs UX BPeIHOTO
BO3/IefiCTBUSI HAa OPraHW3M UeJ/IOBeKa;

JUIsi 00yUaroIIUXCsl C OTPAHMYEHHBIMHA BO3MOXXHOCTSIMU 3/]0POBbsI: YMeHU€ TIPUMEHSITh 3HaHUs 00
OCHOBHBIX JIOCTYITHBIX METOZIAX TO3HAHUSI BEIIIECTB ¥ XUMUUECKUX SIBJIEHHIA;

JJIS1 CJIETIBIX M C/Ia00BUASIIMX 00yUarOLUXCsl: yMeHUe UCTI0/h30BaTh Pelbe(HO-TOUeUHYI0 CUCTEMY
o603HaueHuit JI. Bpaiins s 3ancy XUuMudeckux (popmyi.

TEMATHUUYECKOE IVNTAHUPOBAHUE
10 K/TACC
KosmnuecTBo yacoB

HauMeHoBaHue pa3jiejioB U TeM

Ne n/nn
NporpaMMsbI Bcero

KonrtponbHbie IIpakTHyecku
paboThI e paboTbI

Pa3pgen 1. TeopeTuueckre 0CHOBbI OPraHMYeCcKON XUMHUM
[TpeameT opraHuueckoii xumuu. Teopust

1.1 CTPOEHUs] OPraHUYeCKUX COeJUHEeHUN A. 3
M. bytneposa
Wtoro 1o pasgeny 3

Pa3pen 2. YriieBogopoabl
2.1 [IpegenbHbIe yrneBoAOPOAbl — a/KaHbI 2
2.2 HenpesesnbHble yryieBOAOPOAbL: a/lKeHb], 6 1



aJIKa/IieHbl, a/IKUHbI
2.3 Apomarnueckue yIyieBOA0pPO/b! 2
IIpupojHBIe NUCTOUHUKU YIVIEBOAOPOAOB U

2.4
uX niepepaboTKa

Wroro 1o pasgeny 13

Pazpen 3. Kuciopoacogepxaiye opraHnyecke CoeJMHeHUust
3.1 Crinptel. @eHon 3
Anpneruapl. KapOOHOBbBIE KUCTIOTHI.

3.2 7 1
CnoxxHblie 3pupbI
3.3 Yrnesoppl 3 1
Wroro o pasgeny 13
Pa3pen 4. A3oTcogep xainye opraHudecKue coeiiHeHus1
4.1 AmuHbI. AMUHOKUC/IOTBI. benku 3
Nroro o pasgeny 3
Paspen 5. BeicokoMoJieKy/1sipHBIe COeAMHeHUs
5.1 [Tnactmaccel. Kayuyku. BonokHa 2
Wroro no pasgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2

11 KJTIACC
KosnuecTBO UacoB

HauMeHoBaHue pa3jiejioB U TeM

Ne n/nn KontponbHbie IIpakTHuecku
NporpamMmsl Bcero
padoThI e padoThI
Pa3pen 1. TeopeTnuecKkue 0CHOBbI XMMHUM
CrpoeHnue atromoB. [leproarueckrii 3aKoH
1.1 u [leprogrueckast cicTeMa XUMHAUeCKUX 3
anemenToB [. NI. MeHeneeBa
12 Crpoenue BemecTBa. MHOroobpasue 4
) BeIL[eCTB
1.3 XHUMHUUeCKUe peakLiuu 6 1 1
Wtoro 1o pasgeny 13
Pa3pen 2. Heoprannueckasi Xumusi
2.1 Mertannsl 6
2.2 Hewmertasnbl 9 1
93 CBs13b HeOpPraHMueCKUX U OpraHnuueCcKux 5

BelleCTB

Uroro o paszeny 17



Pazpen 3. XumMus u >Xu3Hb

3.1

XUMHA U )KU3HDb

Wroro o pasgeny

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

10

11

12

13

Tema ypoka

[IpesMeT opraHMYeCcKor XUMUH, eé
BO3HMKHOBEHME, pa3BUTHE U 3HaUeHue
Teopus cTpoeHHs1 OpraHrue CKUX
coenvHeHut A. M. ByTnepoga, eé
OCHOBHBbI€ T10JIO’KEeHUS

[pencraBnenue o kiaccurKalyuu
OopraHvuecKux BellectB. HomeHknarypa
(cucTremaTUuecKast) ¥ TpMBUAJIbHbIE
Ha3BaHUs OpraHUuUeCcKuX BelecTB
AJKaHbl: COCTaB M CTPOEHHUe,
rOMOJIOTUY€eCKUM AL,

MertaH 1 3TaH — MpOCTeUIIe
TIpe/|CTaBUTE/IN aKaHOB

AJKeHBI: COCTaB U CTPOEHUe, CBOMCTBA
OTWIeH Y IPONUIeH — MpOoCTeuilre
TIpe/|CTaBUTE/N alKEeHOB

[Tpaktryeckast pabora Ne 1. «ITomyueHne
3TUJIeHa U U3yUeHre ero CBONCTB»
Ankaauensl. byragven-1,3 u
MeTu0yTaauen-1,3. [TonyueHue
CUHTEeTUYeCKOTO KayuyKa U pe3uHbI
AnKuHBL: cOCTaB ¥ 0COOEHHOCTH CTPOEHHUS,
rOMOJIOTUYeCKUM psif. ALleTreH —
MIPOCTEeMNIINN Npe/iCTaBUTeNb aJKUHOB
BbrunicsieHust o ypaBHEHUIO XUMUUe CKOU
peakiuu

Apenbl: 6eH3os 1 Tonyos. TOKCHUHOCTh
apeHoB

leneTnueckas CBSI3b yIVIEBOZOPO/IOB,
TIpUHA/|/Ie)KaluX K pa3/IMuHbIM KjlaccaM

KosmnuecTrBo uacoB

Bcero

KoHTpO/bHBIE
padoThI

3
IIpakTHuecku
e padoThbI

1

Jata

H3y4



14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

[TpupoiHbIe NCTOYHUKU YTTIEBOAOPOZOB:
TIPUPO/HBIN Ta3 U MOMYTHbIE He(PTAHbIE
rasbl, He)Tb ¥ TIPOAYKTHI e€ TiepepaboTKH
[TpypozHbIe UCTOUHUKY YIIEBOJ|OPOZOB:
TIPUPO/IHBIN Ta3 U MOMYTHEIe He(PTAHbIE
rasbl, He)Tb ¥ TIPOJYKTHI e€ TiepepaboTKu
KoHTposibHasi paboTa 1o paszemny
«YT71eBOJ0POAbD»

[IpenenbHble OHOATOMHbIE CITUPTHI:
MeTaHOJI U 3TaHoJI. BogopoaHasi cBsi3b
MHoroaroMHble CIAPTHI: 3TU/IEHIVIUKOIb U
TIULIepUH

deHoJ1: CTpOEHUE MOJIeKY/bI, (hr3nyecKue
Y XUMUYeCKre CBOMCTBA, IPUMeHeHHe
Anbperupl: hopManbaerus u
ateTasbjaerusi. AlleToH

OHOOCHOBHBIE TIpe/ie/TbHble KapOOHOBBIE
KUCJIOTBI: MypaBbUHAas U YKCYCHasi
[MTpakTrueckas pabora Ne 2. «CBoticTBa
pacTBOpa yKCYCHOW KMCJIOThI»
CreapuHOBasi ¥ 0JIeMHOBAsi KUCJ/IOThI, KaK
TIPe/ICTaBUTE/N BBICIIIUX KapOOHOBBIX
KHCTIOT

Mbi/1a KaK CO/M BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOlolljee JielicTBHe

CnoxxHble 3UpbI KaK TPOM3BO/IHbIE
KapOOHOBBIX KMC/IOT. ['MPO/TN3 CJIOKHBIX
3¢gupoB

JKupbl: ruziponus, mpuMeHeHue,
Oronornyeckasi posb XKUPOB

YreBopl: cocTaB, K1acCUPUKALISL.
BakHelii1e nipeicTaBUTeIH: TJIFOKO3a,
¢dbpykKTO3a, caxapo3a

Kpaxmarn u uesntonos3a Kak IpUpoJHbie
TMOJTUMEPbI

KoHTposbHasi paboTa 1o pa3zzeny
«Kucnopogcogepskaiiyie opraHuueckue
COeJUHeHUsI»

AMUHBI: METU/IAMUH U aHUTVH
AMUHOKHC/IOTHI KaK aM(oTepHbIe
OpraHuueckue CoeZlIMHeHUs, UxX
Ouonornyeckoe 3HaueHue. [lenTup
besky Kak MpupojHbIe



BBICOKOMOJIEKY/ISIPHbIE COeZJMHEeHUS

33 OcHOBHBIE OHATHS XUMUN 1
BBICOKOMOJIEKYJISIPHBIX COeJUHEeHUI
OcCHOBHBIE METO/bI CHHTE3a

34 BBICOKOMOJIEKY/ISIPHBIX COeMHEHHUH. 1
[TnacTmaccel, KayuyKu, BOJIOKHa

OBLIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 34 2 2
11 K/ITACC
Ko/muecTBo yacos
N Jarta
11/_11 Tema ypoka Beero KourponbHble IIpakTHuecku Hu3yu
padoThI e padoThbI |

XYWMUUECKUH 37IeMeHT. ATOM. DJIeKTPOHHAas
KOH(UTypaliys aTOMOB

[Tepuoguueckuii 3akoH U [leproanueckas
cucTeMa XMMUYeCKUx 3y1eMeHToB /1. 1.
MeHnpieneeBa, UX CBSI3b C COBPEMEHHOU
Teopuel CTpOeHUs] aTOMOB

3aKOHOMEPHOCTH U3MeHEeHUs CBOWCTB
XUMUUEeCKHUX 3JIEMEHTOB U UX COeJUHEHUI 110
rpyIaM v nepuoam. 3HaueHue
MepUOJUYEeCKOro 3aKOHa U CUCTEMbI
XAMUYeCKUX 35iemeHToB [I.11. MeHzieneeBa B
Pa3sBUTUH HAyKH

Crpoenue BeljecTsa. X¥MHUUeCKas CBI3b, eé
4 BU/Ibl; MEXaHWU3MbI 00pa30BaHUs 1
KOBaJIeHTHOU CBs13U. BopopozHas cBsi3b
BasnieHTHOCTB. DJ/IeKTPOOTPHULIATETbHOCTD.
Crenenb okucieHus. Bemjecrsa
MOJIEKYJ/IIPHOTO ¥ HEMOJIEKYJ/IIPHOTO
CTPOeHUs

[ToHsiTHE O AUCIIEPCHBIX CUCTeMaX.

6 WcTrHHBIE Y KO/IJIOUJHBIE PACTBOPHI. 1
MaccoBast [j0/151 BelljeCTBa B paCTBOpe
Knaccudukaiysi 1 HoMeHK/IaTypa
HeopraHuuyeCcKux coeuHeHuN. ['eHeTHuecKas
CBSI3b HEOPraHWYeCKHUX BellleCTB, Pa3/IMuHbIX
KJIaCCOB

8 Knaccudukaiys XuMuueCKUx peakiivii B 1
HeopraHuyeCKOW U OpraHuueCckor XUMUHU.

3aKOH COXpaHeHUsI MaCChl BellleCTB; 3aKOH



10

11

12

13

14

15

16

17

18

19

20

21

22

COXpaHeHMs ¥ MpeBpallleHrs] SHePTUM Npy
XUMHUEeCKUX peaKLUsix

CkopocTb peakiiu. ObpaThMble peakiHy.
XUMHyeCcKoe paBHOBeCHe

[Mpaktryeckast pabora Ne 1. «BiusiHue
pa3MUuHbIX ()aKTOPOB Ha CKOPOCTh
XUMUUEeCKOU peakLiin»

DJIeKTpoMTHUeCcKas guccoruanus. [lonsatue
0 BoZIopo/IHOM moka3aTesie (pH) pacTBopa.
Peaxiun noHHoro obmena. I'uzponmums
OpraHUYeCKUX U HeOpraHW4yeCKHUX BeleCTB
OKUC/IUTETbHO-BOCCTaHOBUTE/TbHBIE
peakiun. [ToHsiTHe 06 3/ekTponmse
pacIyiaBoB U paCcTBOPOB COJIer

KonTposnbHasi pabora 110 pa3geny
«TeopeTrueckre 0OCHOBbI XUMHUI»

Mertasbl, uX rnonoxenue B Ilepuoguyeckoit
chcTeMe XUMHUUeCcKux snemeHToB [. 1.
MeH[esieeBa 1 0COOEHHOCTH CTPOEHUS
aromoB. O01re hu3nUecKre CBOMCTBA
MeTasljIoB

CriiaBel MeTasuIoB. D/IeKTPOXUMUUECKUU P,
HanpsUKeHUN MeTasllIoB

XYMHUUeCKre CBOMCTBA BaXKHEHIIINX
MeTa/I/IOB (HaTpuH, Kamuk, KaabL|ui, MarHUu,
a/IFOMHHUIN) Y UX COeUHEeHUN

XrMHYecKre CBOKWCTBa XpOMa, MeJId U UX
CcoeIMHEeHUM

XrMHryecKre CBOMCTBA L[UHKA, JKere3a U UX
COeIMHEeHUM

[MTpakTrueckast pabora Ne 2. "Perienue
5KCIePUMEHTA/IbHBIX 3a/lay 10 TeMe
«Mertanb»"

Hemertasnbl, Ux mosiokeHue B
[Teprogrueckoii cucTeme XUMUUeCKHAX
sanemeHnToB [. V1. MeHgeneesa u
0COOEeHHOCTH CTPOEHHS aTOMOB

dusnyeckKre CBOKMCTBAa HEMETAJI/IOB.
Annotponusi HeMeTasI0B (Ha rpuMepe
KUCJI0poJa, cepkl, hocdopa u yrineposa)
XYMHUUeCKre CBOMCTBA T'aJIOTeHOB, Cepbl U UX
CcoeIMHEeHUM



XuMuryecKre CBOWCTBa a30Ta, hocodpa 1 ux

23 . 1
coeuHeHU

24 XyMHUUeCKre CBOMCTBA yI/iepo/ja, KpeMHUS U 1
HX COeJMHEeHUM

95 [IprMeHeHNe BaKHEUILIMX HEMETA/IIOB U UX 1

coeIMHEeHUM
O06o006111eHre ¥ CCTeMaTH3alisl 3HAaHUH 10

26 TeMe «HemeTtasyibl». BeluncieHus Mo 1
ypaBHEHUsIM XUMHUYeCKUX peakLui 1
TePMOXHUMHUYECKHE PACUETHI

[MTpakTrueckast pabora Ne 3. «Perenue

27 9KCIIepUMeHTa/IbHBIX 3a/a4 110 TeMe 1
"Hemetasibr"»

)8 KoHTposbHasi paboTa 1o Temam «MeTasibi» 1 1
u «Hemetasnib»
Heoprannueckue 1 opraHnyeckrie KUC/IOTHI.

29 Heopranvueckue v opraHuyeckue 1
OCHOBaHUS
Am@oTepHble HeopraHuueckue U

30 OpraHuyeckue coeuHeHus. [eHeTUUeCKas 1
CBS13b HEOPTaHWYEeCKUX U OpPraHu4yeCKUX
BelL[eCTB
Posib xumMuy B 06eCriedeH|H IK0JIOTUe CKOH,

31 SHEPreTUUeCKOH 1 MUIIeBOM 6e30MacHOCTH, 1
Pa3sBUTUU MeIULIUHbI
[TpexcraBneHust 06 OOIUX HAYUHBIX

32 TPUHLIUIAX MTPOMBILIJIEHHOTO TTOTyYeHUsT 1
Ba)KHEMIIIMX BeIleCTB

33 UenoBek B Mype BellleCTB U MaTeprasioB 1

34 XuUMus U 300pOBbe UesioBeKa 1

OBUIEE KOJIMYECTBO YACOB I1O0 34 )
[TPOI'PAMME

YUYEBHO-METOJNYECKOE OBECIIEYEHUWE OBPA3OBATE/IBHOI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIbI /11 YHEHUKA

METOANYECKHUE MATEPUA/JIbI AJ151 YUUTEJIA



O PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CET UHTEPHET



