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Pabouas nporpamma no yued6HomMy npesMeTty «XumMus» (0a30BbIi YPOBEHb).

ITOSACHUTEJIBHAS 3AIINCKA

[TporpamMma 1o XMMHK Ha YPOBHe CpeJHero o01ero oopa3oBaHust pa3paboTaHa Ha OCHOBe
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi ®efeparyin»,
TpeboBaHUI K pe3y/bTaTaM OCBOeHHs (hezepasbHONM 00pa30BaTe/IbHONW MPOTPaMMbI CPEIHETO
obmero ob6pasoanusi (POIlI COO), mpexcraBieHHbIX B @PefepajibHOM T'OCYAAPCTBEHHOM
obpa3oBaTenbHOM ctadzgapte COO, ¢ yuétom KoHreniuu mnperno/jaBaHust yueOHOTO rpeaMeTa
«Xumusi» B 00pa3oBaTesibHbIX opraHu3auusix Poccutickoit defepaliuu, peany3yroiiix OCHOBHbIE
oOpa3oBaresibHbIe TIPOTPAMMBbI, ¥ OCHOBHBIX TIO/IOKeHUH «CTpaTervu pa3BUTHS BOCIUTAHHUS B
Poccutickoit @enepanyu Ha nepuof Ao 2025 roga» (Pacriopspkenue [MpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOAX0/10B K pa3paboTKe MporpaMMsbl 10 XMMUH, K OTpeZie/ieHHI0 0011eli cTpaTeruu
00yueHMs], BOCITUTAHUS W Pa3BUTHsI 00YYaIOLIUXCS CPeJCTBaMM y4eOHOro rpeameTa «XUMHSI»
Juist 10—11 kaccoB Ha 6a30BOM ypOBHe COCTaBW/IM KOHLIeMNTyasbHble rosiokeHuss PI'OC COO o
B3aMMOOOYC/IOB/IEHHOCTH Tiefield, CofiepKaHusl, pe3y/ibTaToB 00yueHus ¥ TpeOOBaHUI K YPOBHIO
MO/ITOTOBKHU BbIMYCKHUKOB.

Xumnueckoe o0Opa3oBaHHWe, TIOJydyaeMOe BBLIMMYCKHUKaMH  001jeo0pa3oBaTebHOM
OpraHu3alu, SB/sSeTCs HeoTbeM/JIeMOM uYacTbio WX o00pa3oBaHHOCTH. OHO  CITYXKHUT
3aBepIIAoIM 3TallOM peayn3aldd Ha COOTBETCTBYIOIEM eMy 0a30BOM ypOBHE K/THOUEBBIX
L|eHHOCTeM, TIPUCYLIUX LIeJIOCTHOM CUCTeMe XUMUYeCcKoro obpa3oBaHusi. DT LeHHOCTH KacaroTCst
TI03HaHMSI 3aKOHOB TTPUPOZBI, (HOPMUPOBaHUSI MUPOBO33PeHUs 1 001eil Ky/IbTyphl YesioBeKa, a
TakXKe 3KOJ0rMYeckd 00OCHOBAHHOT'O OTHOIIEHHSI K CBOeMY 3/I0pPOBbIHO U TIDUPOJHON cpefe.
Peanmu3yetrcs xumuueckoe oOpa3oBaHHe OOyuarOIUXCs Ha YpPOBHE CpeHero oO0Iero
obpa3oBaHUs cpeZicTBaMU yueOHOTO TpeMeTa « XUMHUsI», Cojlep)KaHhe U TIOCTPOeHre KOTOPOro
oripejie/ieHbl B MporpaMMme M0 XUMHUW C yuéTOM cCreludMUKd HayKu XUMWUHM, e€é 3HaueHus B
T03HAHWU TIPUPOZIbI M B MaTepyasbHOM >KW3HK 00IIecTBa, a TakXe C y46TOM OOLUX Liefeid u
NPUHLIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOe COCTOsSIHHe CHCTeMbl CpeJHero o0iero
obpa3oBanusi B Poccutickoit @esepariyu.

XWMUs KaK 7IeMeHT CHCTeMbl eCTeCTBeHHBIX HayK WrpaeT 0COOYIO pojib B COBPEMEHHOU
L[MBWIK3aL[MM, B CO3J,aHWU HOBOM 0a3bl MaTepuaabHON Ky/nbTypbl. OHa BHOCUT CBOW BKJ/a[| B
(opmMHpOBaHKe paljOHA/ILHOIO HAYyYHOT'O MBILIEHUS], B CO3[jaHHe 1]eJIOCTHOTO Mpe/iCTaBlIeHUs
00 OKpy>Karoll[eM MUpe Kak O eJUHCTBe MPUPO/IbI U UesioBeka, KoTopoe (OpMUPYeTCsi B XUMUU Ha
OCHOBe TOHMMaHMs BeleCTBEHHOIO0 COCTaBa OKPY’Karolllero Mupa, OCO3HaHUs B3aWMOCBSI3U
MeXXJy CTPOEeHHEM BelleCTB, UX CBOWCTBAMU U BO3MOXXHBIMU 00/1aCTSIMU ITPUMEHeHMUS.

TecHO B3aMMO/IeICTBYS C IPyTMMH eCTeCTBEeHHbIMY HayKaMM, XUMMUS CTajla HeOTheM/IeMOI
YacTbl0 MUPOBOW KyJ/bTypbl, HEOOXO/JWMBIM yC/IOBUEM YCIIEIITHOTO TPYJa M >KU3HH KaXK/0To
yseHa oOmjectBa. CoBpeMeHHass XMMMs KaK HaykKa CO3WfaresibHas, Kak HayKa BBICOKHX
TeXHOJIOTMIM HampaBjieHa Ha pellleHWe T/00anbHBIX Tp0o6JieM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — ChIPhEBOM, SHEPTeTUUEeCKOH, MUIIIeBOM, IKOJIOTHUECKOW 0e301aCHOCTH U OXPaHbl
3/J0pOBbSL.

B cooTBeTcTBUM € OOIMMH 1[e/IIMH W TIPUHIMIIAMH CpeJHero o01ero obpa3oBaHUs
copep>kanue nipeamerta «Xumusi» (10—11 kaccel, 6a30BbIN ypOBeHb U3yueHHs1) OpUEHTHPOBAaHO
TIPEeMMYIL[eCTBEHHO Ha OOIIeKy/JbTYPHYIO MOATOTOBKY OOydYaromuyxcsi, HeOOXOAUMYI0 UM IS
BbIPaOOTKM MMPOBO33peHUECKHUX OPUEHTHPOB, YCIEIIHOTO BK/IIOUEHUS] B >KU3Hb COLMYMa,
TIPO/I0/KeHUsT 00pa30BaHUs B Pa3/IMUHBIX 00/1aCTsX, He CBSI3aHHBIX HETIOCPE/ICTBEHHO C XUMHEH.



CoCTaBISIOIUMH TIpeiMeTa «XUMUs» SBSIOTCS 0a30Bbie Kypchl — «OpraHudeckast
xuMusi» U «O011jasi 1 HeopraHUuYeckasi XMMUs», OCHOBHBIM KOMITOHEHTOM CO/Iep>KaHHsi KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKM: CHCTeMa 3HaHHH 110 HeOPraHWUYeCKOW XMMUH (C BK/IIOUeHHEeM
3HaHUM U3 00II[el XMMUK) U OpraHnuecKor Xxumun. PopMrUpoBaHUe JaHHOW CUCTeMbIl 3HAHWUM TIpH
M3y4yeHHH TipeiMeTa obecrieuriBaeT BO3MOXKHOCTh PACCMOTPEHHST BCEr0 MHOT000pasus BelecTB
Ha OCHOBe O0I[MX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.

CTpyKTypa cofepskaHusi KypcoB — «Opranuueckast Xumusi» 1 «O011iast 1 HeopraHUuJecKast
XUMUs» CPOpMHpOBaHa B MporpamMme Mo XMMHUUA Ha OCHOBe CUCT@MHOIO TOAX0/a K U3yueHHIO
yueOHOTO MaTepuasia U OOYyC/IOB/ieHa WCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAaHWUM Ha
OTipe/ie/IEHHBIX TeOpeTUUYeCKUX YpOBHsAX. Tak, B Kypce OpraHMueckol XWUMWHW BelllecTBa
paccMaTpUBAKOTCS Ha YPOBHE K/IaCCMYECKOM TeOpUM CTPOEHMsI OpraHU4yecKMX COeJlMHeHWH, a
TakK)ke Ha ypOBHe CTepPeOXMMUUECKHX U 3JIEKTPOHHBIX TpeJCTaB/leHUd O CTPOEHUU BeIleCTB.
Ceeziennst 00 M3ydaeMbIX B KypcCe BeIeCTBax /[AlOTCS B PasBUTUM — OT YIJIEBOJOPOZOB IO
CJIO’KHBIX OMONIOTMYecKU aKTUBHBIX COoeJuHeHHI. B Kypce opraHMuyeckod XUMHM TIOJy4aroT
pa3ButHe chopMHpOBaHHbIE HAa YPOBHE OCHOBHOTO 001jero oOpa3oBaHMs IepPBOHAYa/IbHbIE
TIpe/iCTaB/IeHHs 0 XUMHUUeCKOU CBsI3U, K/1aCCU(PUKALIMOHHBIX TMPU3HaKaX BelllecTB, 3aBUCUMOCTH
CBOMCTB Bell|eCTB OT UX CTPOEHUS], 0 XUMUUYECKOU peakLivu.

[Tog HOBBIM yrjiOM 3peHusl B rpeaMeTe «XHMHsi» 0a30BOro YpOBHSI pacCMaTpHBaeTCs
M3yUYeHHBId Ha YPOBHE OCHOBHOTO 00mijero o00pa3oBaHMSl TeOpeTHUeCcKWid Marepuan u
¢akToOrMUeCKre CBeJieHUsl O BellleCTBaXx U XMUMHUUeCKO# peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ast ¥ HeopraHWyeckasi XMMUs» OOyUaroI[UMCsI TIPeJOCTaB/sIeTCs] BO3MOXKHOCTh OCO3HATh
3HayeHHe TepUOJMUecKoro 3akoHa C OOIeTeopeTHYecKMX M MeTO/O0/OTMUecKUX TO3ULIWH,
ryOke TMOHATH MCTOPUYECKOe W3MeHeHHe (YHKIMMA 3TOr0 3aKoHa — OT 00oOiaroreii a0
0OBSICHSIFOLIEN U TIPOTHO3UPYIOLIEH.

EpuHas cucteMa 3HaHMM O BaKHEWILMX BeLeCTBax, UX COCTaBe, CTPOEHHUU, CBOMCTBAX U
TIpUMeHeHUH, a TaK)Ke 0 XUMUUeCKUX PeakIUsX, UX CYL[HOCTH U 3aKOHOMEPHOCTSIX IPOTeKaHUs
porionHsiercs B Kypcax 10 wm 11 KkjaccoB 3/ieMeHTaMM COJeprKaHUsl, MWMERLUMU
KYJIbTYPOJIOTUUECKUI U TIPUK/IAQZHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT TTOHUMAaHUIO
B3aMMOCBSI3M XUMHMM C [JPYTMMHM HayKaMH, pacKpblBalOT eé po/ib B [103HaBaTeJbHOH U
TIPaKTUYeCKOM [1esiTe/IbHOCTH uesioBeKa, CIOCOOCTBYIOT BOCTIMTAaHHIO YBakeHHs K TIPOLiecCy
TBOpUYECTBa B 00/1aCTH TEOPHU Y TIPAKTHUECKUX TPUIOKEHWH XMMHU, TIOMOTAIOT BBITYyCKHUKY
OPUEHTUPOBAThCsl B OOIECTBEHHO M JIMYHOCTHO 3HAUMMBIX Tpob/ieMax, CBS3aHHBIX C XUMUeH,
KPUTUYECKU OCMBIC/MBATh MH(GOPMALMIO U NPUMEHSTh eé il MOMNOJHEeHUs] 3HaHUM, pelleHust
VIHTEJIJIEKTYa/IbHbIX M 9KCIepUMEeHTa/IbHbIX MCC/Ie[0BaTe/bCKUX 3afau. B 1jesiom copeprkaHue
yueOHOro rpeaMeTa «XUMUs» JaHHOTO YPOBHS M3y4YeHUs ODHeHTUPOBAaHO Ha ()OPMUPOBaHUE y
00yuaroluXxcss MUPOBO33PEHUYECKOW OCHOBHI [I/Isi TIOHUMaHUsS (GumocoCKux Hjei, TakKMX Kak:
MaTepuasibHOe eJMHCTBO HeOPraHMUYeCKOT0 M OPraHNYecKoro MUpa, 00yC/IOBIEHHOCTb CBOWCTB
BeIleCTB UX COCTaBOM U CTPOEHHEM, TT03HAaBaeMOCTb IMPUPO/HBIX SIBJIEHUH My TEM SKCIIepUMeHTa 1
pellleHHs] TIPOTUBOPEUMii MeXX1y HOBbIMU (DakTaMu M TeOpeTHUUeCKUMM IpeJIoChlIKaMy,
0CO3HaHWe POJM XMMHUM B pelleHUM KOJ0THYecKUX Mpobsiem, a Takke rpobsiem cbepekeHUs
SHepreTUUeCcKUX PeCypCoB, CbIpbsl, CO3/JaHUS HOBbIX TEXHOJIOTHI U MaTepUaJoB.

B nyiaHe pertieHust 3a/1a4 BOCITUTAaHMsI, Pa3BUTHS M COLIMANIMA3aLU 00yUaroIuxcsi IPUHSThIe
NpOrpaMMOil 10 XUMHM TOAXOJbl K OIpe/ie/IeHUI0 COJep>KaHWsl M TOCTPOeHusl MpeAMeTa
npeJlyCMaTpUBalOT (OPMUPOBaHKE YHHBepCalbHbIX yueOHbIX JelCcTBUM, MMerolux 0Oa3oBoe
3HaueHWe /i Pa3/MuUHBIX BUJOB [eATeJIbHOCTU: pelleHus Tpo0sieM, TOWCKa, aHaaM3a U
obpabotku uHGboOpMalM, HeoOXOAUMBIX [ijis TIpUOOpeTeHUsI OrlbITa IPAKTUUeCKol W
MCCJIe/I0BaTeTbCKOM ZlesTeIbHOCTH, 3aHUMaroLeld BaKHOe MeCTO B TI03HaHUM XUMUU.

B mnipakTuKe rpero/iaBaHusi XMMUM KakK Ha YPOBHE OCHOBHOTO 0011jero o6pa3oBaHUsl, TaK U
Ha ypOoBHe cpeZiHero obiiero o6pa3oBaHus, 1Py OTpe/ie/IeHUH COZlepKaTeTbHOM XapaKTepUCTHKU
Lesieli W3ydyeHHUs TpeiMeTa HarpaBJeHHWeM T[1epPBOCTeleHHOW 3HAUMMOCTH TPaJULIMOHHO
NpU3HaéTcsi  (OPMUPOBAHME OCHOB XHWMHUECKONM HAayKHM Kak 00/1acTH  COBPEMEeHHOTro



eCTeCTBO3HAHUSI, MPAKTUYECKOM [iesITe/TbHOCTH Ue/IoBeKa 1 Kak O/IHOTO M3 KOMITOHEHTOB MHUPOBOM
Ky/ibTypbl. C MeTOJUUeCKOM TOUKM 3DeHUsi TaKOW TOJAXOJ K Orpe/ie/ieHHI0 Liefell W3ydeHust
TIpe/IMeTa SIB/ISIeTCS BIIOJTHE OTIPaBAaHHbBIM.

CoryiacHO [JaHHOW TOYKe 3DeHMs TJIaBHBIMU LeJIIMM W3yUeHUsl TIpeAMeTa «XUMHs» Ha
6a3zoBom yposHe (10 —11 K1) SIB/SFOTCS:

* (QopMupoBaHUe CHCTeMbl XWUMMWUECKHMX 3HAaHWW KaK BaKHellllel CoCTaB/stolei
€CTeCTBeHHO-HayYHOM KapTHHBI MHPa, B OCHOBE KOTOPOM JIe)KaT K/IFOUeBble TMOHSTHS,
(yHZaMeHTa/bHbIe 3aKOHbI U TEOPUM XUMHM, OCBOEHHWE si3blKa HayKW, YCBOEHHWE U
MOHMMaHUe CYLJHOCTH JOCTYIHBIX 0000IeHriI MHPOBO33PEHUECKOTO0 XapakKTepa,
03HAKOMJIeHHe C UCTOpUel UX Pa3BUTHUS U CTAaHOBJIEHUS;

* (opmHupoBaHHWe U pa3BUTHE TPECTAaBIeHUM O HAyYHbIX METOZAX MO3HAHUS BeIIeCTB U
XUMHUYECKUX Peaki|i, HeoOXOJUMBIX /i1 TIPUOOpPETeHUs] YMeHUH OPHUEeHTUPOBAThCS B
MHpe BellleCTB ¥ XMMUYeCKUX SIBJIEHHI, IMEIOIIMX MeCTO B IPUPOJe, B MPAKTUYECKOU 1
TIOBCEe/THEBHOM KU3HU;

® pa3BUTHE YMEHHWH U CIOCOOOB [esTeNbHOCTH, CBS3aHHBIX C HaOmoJeHneM U
00BsSICHEHMEM XUMMUECKOro JKCIepuMeHTa, CoOJiroZieHreM TpaBuil  Oe30racHOro
oOpalrieHust C BelljeCcTBaMHu.

Hapsiny ¢ aTuM, coziep>kaTesibHasi XapaKTepUCTHKa Liesied 1 3aZiau u3yueHus TripegMera B
Tporpamme 10 XMMHH yTOUHEeHa ¥ CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMU MPHOPUTETAMU B
cucreme cpesiHero obirero obpa3oBanusi. Cero/iHsi B MperojaBaHui XMMUM B O0JbLIIeN cTereHu
OT/AETCs TIPeATIOUTeHHe MPAKTUIeCKOW KOMITOHEHTe CoZiep>kaHust 00yueHusi, OpUeHTHPOBAHHON
Ha TOJATOTOBKY BBIMTYCKHHKA 00Ijeobpa3oBaTe/lbHOM OpraHMW3alliy, BaZielolero He Habopom
3HaHWM, a (YHKLMOHA/IBHOM TPAaMOTHOCTBIO, TO €CThb CrocobaMu W YMEHHSIMH aKTHBHOTO
TIOTyYeHHsI 3HaHUH ¥ TIPUMEHEHUsI UX B PeaTbHOM JKU3HU [IJIsl PeIIeHHs TIPaKTHUeCKUX 3a/1au.

B cBs3M C 3TUM TIpU U3yueHWM TIpeaMeTa «XUMHsS» JIOMHHUDPYIOIlee 3HaueHHe
niprobpeTaroT Takue 1ieJiv U 3aJjauu, Kak:

afianTarnyst 00yJyarouxcs K yCIOBUSM JUHAaMUUHO Pa3BHUBAIOIIETr0Cs MUPa, POPMUPOBAHKE
VHTe/UIeKTyaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITE/TbHOMY TIPHUHSITHIO T'PAMOTHBIX DeIeHHWH B KOHKDETHBIX JKH3HEHHBIX CHTYalUsiX,
CBSI3aHHBIX C BEI[eCTBAMU U UX TIPUMEHEHHEM,;

¢dopMrpoBaHre y OOYYarOIMXCS K/IFOUEBBIX HABBIKOB (K/IIOUEBBIX KOMIIETEHIIWH),
MMeIMX YHHBepcaabHOe 3HaueHue /ISl Pa3/InUHbIX BUIOB JesITe/TbHOCTU: pellleHus rpobiiem,
TOMCKa, aHamm3a U 00paboTku wHpoOpMaluy, HeOOXOAWMBIX [jisi TMPHOOpPeTeHUs OIbiTa
JiesiTeTbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOe MeCTO B TO3HAaHUM XWMHH, a TakKxke JJisi OL[eHKHU C
TIO3WLMIA SKOJI0TMYeCKOM 6e301acHOCTH XapaKTepa B/MSHUS BEIeCTB M XUMUYeCKHX MTPOLIeCCOB
Ha OpraHu3M YeJjioBeKa 1 TIPUPOJIHYIO Cpefy;

pa3BUTHe T03HaBaTebHBIX UHTEPECOB, NHTE/IEKTYa/lbHbIX U TBOPUYECKHUX CIOCOOHOCTEH
00yyaroIuXcsi: CrIOCOOHOCTH CaMOCTOSITeNIbHO TpUobpeTaTh HOBble 3HAaHUS 10 XUMHU B
COOTBETCTBHUHM C KU3HEHHBIMH TMOTPEOHOCTSIMH, MCIIO/IH30BaTh COBPeMeHHbIe HHPOPMaIlMOHHbIe
TeXHOJIOTHH JI/Is TIOMCKa U aHa/lM3a yueOHOM 1 HayuHO-TIOMYJ/ISIPHOM MH(GOpMaLMd XMMAYeCKOT0
COZieprKaHus;

¢dbopmHpoBaHre U pa3BUTHe Y 00yUaroIuxcsi aCCOLMaTUBHOTO U JIOTUYeCKOT0 MBIIIIeHHS,
HabJ/FoIaTeIbHOCTH, COOpPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOeHHO HeoOXOJUMbI, B
YaCTHOCTH, TIPY TJIAHWPOBAHWU U TIPOBEZIEHUM XUMHUUECKOT0 3KCIIePUMEHTa;

BOCITUTaHHe y 00yJaromxcst yoexxJEHHOCTH B TYMaHHUCTHYeCKOW HarlpaB/IeHHOCTH XHMHH,
eé Ba)KHOW PO/ B pellleHuM T100asbHBIX Mpo6sieM palMOHAIbHOTO MPUPO/IONOIb30BaHus,
TIOTIOJTHEHUSI JHEPreTUYeCKUX PeCcypCoB M COXPAHEHWs TPUPOJHOTO PAaBHOBECHs], OCO3HAHUS
HeoO6xo1uMoCTH OepeXXHOT0 OTHOLIIEeHUS K TPUPO/ie U CBOeMY 3/I0POBbIO, a TaK)Ke MPUOOpeTeHust
OTTBbITa MCII0/Ib30BAHUS TIOMYUYeHHbIX 3HAaHWW /171 TIPUHSATHS TPAMOTHBIX DEIIeHU B CUTYaLsX,
CBSI3aHHBIX C XUMUYECKHUMH SIBJIEHUSIMU.



B yuebHOM 11aHe cpefiHero o0iiero obpa3oBaHUs MpeaMeT «XUMHsI» 0a30BOTO YPOBHS
BXO/IUT B COCTaB IpeIMeTHOI 06/1acTh «EcTecTBeHHO-HayUHbIe TIpeJMeThI».

OO1ee 4nC/I0 YacoB, OTBEEHHBIX AJIST M3yUYeHUs] XMMHUM, Ha 0a30BOM ypOBHe CpefjHero
ob1iero obpasoBanusi, coctassieT 68 yacoB: B 10 knacce — 34 yaca (1 uac B Hefiento), B 11 kiacce
— 34 yaca (1 yac B Hefie/it0).

COJEPXAHUE OBYYEHUSA
10 K/ITACC
OPTAHNYECKASA XUMUA

TeopeTHueckue 0CHOBBI OPraHMYeCKOH XUMHHU

[IpegMeT opraHMuecKOM XMMHH: eé BOSHMKHOBEHHE, pa3BUTUE U 3HaueHue B I0JyuYeHHH
HOBBIX BellleCTB U MaTepHasoB. Teopusl CTpoeHus: OpraHnyeckux coeprHenni A. M. bytneposa,
eé OocHOBHble TI0JI0)KeHUsl. CTPYKTypHble (OpPMYyJibl OpraHMYecKux BewecTB. ['omosorus,
y3oMepust. XMMuJeckasi CBsi3b B OpraHMueCKUX COeJMHeHUsX — OfJMHapHble U KPaTHbIE CBSI3U.

[IpencraBneHue o KiaccurKaLyd OpraHiuecKrx BellectB. HoMeHK/1aTypa opraHnyeckux
coelMHeHUM (CUCTeMaTHYeCKasi) U TPUBUA/IbHbIe HA3BaHUS BaKHEUILIMX TTPe/ICTaBUTe el KJ1aCCOB
OpPraHUYeCcKHX BellleCTB.

OKCIlepUMeHTa/IbHble MeTO/bl U3yUeHUs BellleCTB U MX IpeBpalljeHU: 03HAaKOMJIeHHe C
oOpa3liaMu OpraHMYecKMX BeleCcTB W MarepyajaMd Ha MX OCHOBe, MO/Ie/TMPOBAaHKE MOJIEKYJI
OpraHM4eCcKWX BeIeCcTB, HaO/IOfleHe W  ONMCaHHe JIeMOHCTPALMOHHBIX OIMBITOB  TI0
TIpeBpall{eH1I0 OpraHUYecKUX BelleCTB IPU HarpeBaHUH (TiaBieHue, 00yTMBaHKe U TOPeHue).

YrneBogopoanl

AsKaHbI: COCTaB U CTpPOEHMe, TOMOJIOTUUeCKWW psj. MeTaH M 3TaH — MpOCTeullre
Npe/iCTaBUTe/M alKaHOB: (pr3rueckre U XMMUUeCKre CBOWCTBA (peakL{i 3aMellleHus U TOPeHusl),
HaxoX/leHre B TIpUpo/ie, MoMy4YeHre ¥ IpUMeHeHue.

AJIKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUYEeCKUM psif. DTUIEeH U MPONWIeH — MPOCTeuIIne
Npe/ICTaBUTENId a/lIKEeHOB: (pM3UUecKhe M XUMHUYeCKHe CBOMCTBAa (peakLuM T'MIpUPOBaHuS,
raJIoreHupOBaHus, THApaTaLyy, OKUC/IeHUs U ITOJIMMepHU3aLiin), IoJlydeHre U [IpUMeHeHue.

Ankanvensbl: OytagueH-1,3 u MeTunOyTagueH-1,3: cTpoeHUe, BakKHeWIMe XUMHUUeCKHe
CBOMCTBA (peakuus nomMepusanun). [lonyyeHne CHHTETUUECKOTO KayuyKa U pe3UHBI.

AnkuHBI: coCTaB M 0COOEHHOCTH CTpPOeHMs, T'OMOJIOTUYeCKUW psif. ALleThrneH —
NIPOCTENIINM Npe/ICTaBUTe b a/IKMHOB: COCTaB, CTpPOeHue, (U3nUecKre U XMMUUecKue CBOWMCTBA
(peakuyy ruipUpoBaHus, raloreHUpoBaHUs, ruipaTaliii, TOpeHus), oyueHre U IpUMeHeHue.

Apenbl. beHson: coctaB, cTpoeHue, (pu3MuecKkue M XHMMHUUeCKHe CBOMCTBa (peakLuu
rajJloreHMpoBaHrsl U HWUTPOBaHWs), TOJyueHue M TpuMeHeHue. Toayoan: cocmas, cmpoeHue,
¢usuueckue u xumuveckue ceoticmea (peakyuu 2an102eHUPOBAHUSL U HUMPOBAHUSL), NO/yUeHue U
npumeHeHue. TOKCMUHOCTb apeHOB. ['eHeTMyeckasi CBA3b MeXZAY YIJIEBOAOPOZAMH,
TIPUHA/|JIe)KalMMU K pa3/IM4YHbIM K/1acCaM.

[IpuposiHbIe MCTOUHUKHK YI/IeBOAOPOJOB. IIpUpo/HbIi ra3 ¥ MomyTHble He(TsHbIE rasbl.
Hedts 1 eé nporicxosxaenue. Criocobwl repepaboTK He)TH: TIeperoHKa, KpeKUHT (TepMUYeCKrH,
KaTajuTuueckuit), mwmpoau3. Ilpoayktel TmiepepaboTkd HedTH, UX TpUMeHeHHe B
TIPOMBILIIEHHOCTH U B ObITY. KaMeHHBIH yro/b U MPOAYKTHI ero riepepaboTKy.

OKCIlepuMeHTa/ibHble METO/bl U3yUeHusl BellleCTB U WX IpeBpalleHUi: 03HaKOMJIeHHe C
obpasrjaMu 1aacTMacc, KayuyykoB U pe3uHbl, Ko/uekiyn «HedTe» 1 «Yronb», MopenpoBaHuie
MOJIEKYJT YIJIEBOJOPOJIOB W TaJlOreHONPOW3BO/HbIX, TPOBeJileHre IpaKTUueckol paboThi:
TI0JIy4yeHye 3TU/IeHa U U3yUYeHHe ero CBOUCTB.

PacuétHeie 3amaun.




Bblunc/ieHust 10 ypaBHEHWIO XUMHUECKOW peakluu (Macchl, 00BEMa, KOIMYECTBa
MCXO/IHOTO BellleCTBa WU MPO/IyKTa PeakLMu 110 W3BeCTHBIM Macce, 00bEMY, KOJIMYeCTBY O/JHOT'O
13 UCXO/HBIX BellleCTB WU MPOJYKTOB Peakiin).

Kucnopopacoaep:xaiye opraHnueckue coefnHeHus!

[IpenenbHble OAHOATOMHBIE COUPTHL. MeTaHO/N W 3TaHOM: CTpoeHue, (u3nyeckue U
XMMHUYECKHe CBOWCTBA (peaklLMu C aKTUBHBIMU MeTajjlaMH, TajoreHOBOJO0pO/iaMH, TOpeHUe),
rpuMeHeHre. BoopogHble CBsA3M MeXXJy MOJIeKy/laMy CIIUPTOB. [lelicTBHe MeTaHOJIa U 3TaHO/a
Ha OpraHv3M uejioBeKa.

MHoroatomMHbie CIUPThI. JTUJIEHITIMKOIb W TJ/IMLEPUH: CTpoeHue, Gu3nueckie U
XMMHUUEeCKHe CBOMCTBA (B3aMMO/IeHCTBYE CO L[e/IOYHBIMU MeTal/laMH, KaueCTBeHHasi peakLvs Ha
MHOIrOaTOMHbIe ChupThl). [leiicTBMe Ha oOpraHusM uesnoBeKka. [IprMeHeHMe rivLepuHa U
STU/IEHTJIUKOJIS.

deHO: CTpOeHUe MOJIeKY/Ibl, pU3nUeckre U XuMruuyeckue cBoicTBa. TOKCMUHOCTH (heHoa.
[TpumeHeHue ¢eHona.

Anbperuzibl U KemoHbl. PopManbierusl, aleTaqbJeruj: CTpoeHUe, Gu3NUecKue U
XMMHUUYECKHe CBOWCTBa (peakLMM OKMUC/IeHUSI U BOCCTAaHOBJIEHWS, KaueCTBEHHbIE peakLVH),
MoJIyYeHue U NprMeHeHue.

O/IHOOCHOBHBIe TIpejieflbHble KapOOHOBbIE KUCIOThl. MypaBbUHasi U YKCyCHasi KUC/IOTHI:
cTpoeHue, pu3nueckre U XMMUUYECKHe CBOMCTBA (CBOWCTBA, O0IIHe [Jis K/lacca KUC/IOT, PeakIust
TepuUKalMK), ToJyueHWe U TipuMeHeHue. (CTeapuHOBasg U OJIeMHOBas KUCJIOThI Kak
TIPe/ICTaBUTE/N BBICIIIUX KapOOHOBBIX KUC/IOT. Mblla Kak COJTH BBICIIMX KapOOHOBBIX KUCJ/IOT, UX
Moto11lee JiefCTBHe.

CnoxxHble 3GUpBI KaK MPOU3BO/IHbIE KaPOOHOBBIX KUC/IOT. ['MIPOIN3 C/IOKHBIX 3(HPOB.
Kupsl. I'maposus xxupos. IIpumMeHeHue XupoB. brosioruyeckas posib KUPOB.

YrieBosibl: COCTaB, KaacCU(UKaLs yriaeBoJoB (MOHO-, IU- U Moarcaxapu/ibpl). I'roko3a —
MIPOCTeNIINK MOHOCaxapH: 0COOeHHOCTH CTPOeHUsi MOJeKy/bl, (pu3nueckue U XUMHUUeCKHe
CBOMCTBA (B3auMoO/ercTBre € rTupokcruom Meau(1l), okrcieHre aMMuayHbIM paCTBOPOM OKCH/Ia
cepebpa(l), BoccTtaHOBNeHHe, Opo)KeHHe TIJIFOKO3bl), HaXO)XK/leHWe B TIpUpoJie, TpHUMeHeHHe,
6ronoruyeckasi posb. DotocunTe3. PpyKTO3a KaK M30Mep ITHOKO3BL.

Kpaxman v nentonio3a Kak npupojHble noaumepsl. CTpoeHHe Kpaxmasa M Le/TH0/I03bl.
dusnueckre U XMMHAUYeCKHe CBOWCTBA Kpaxmasa (TUApoJn3, KaueCTBeHHasl peakLys C UOZ0M).

OKCIllepUMeHTa/ibHble MeTO/Ibl M3yUeHHsl BeleCTB M WX TMpeBpallleHuii: TpOBeJieHue,
Hab/FofIeHWe W OMMCaHWe JIEMOHCTPALMOHHBIX OIBITOB: TOPeHWe CITUPTOB, KauyeCTBEHHbIE
peakiMM OJHOAaTOMHBIX CIHPTOB (OKuC/ieHHe 3TaHona okcuzoM Meau(Il)), MHoroaTomHbIX
CUPTOB (B3auMojelicTBUe TiuvlepuHa c ruapokcuzaom wmeau(Il)), anbaerujoB (OKuUcCIeHUEe
aMMUavyHbIM pacTBopoM okcuga cepedpa(l) u ruapokcugom megu(Il), B3aumogelicTBre Kpaxmasa
C M0JJ0M), TIPOBe/IeHHe MTPAaKTHUeCKoi paboThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIOTHI.

PacuétHbie 3amaun.

Bblunc/ieHust 10 ypaBHEHWIO XUMHUECKOW peakluu (Macchl, 00BEMa, KOIMYECTBa
WCXO/IHOTO BellleCTBa W/ MPO/IyKTa PeakLMu 110 W3BeCTHBIM Macce, 00bEMY, KOJIMYeCTBY O/JHOTO
13 UCXO/HBIX BellleCTB WU MPOJYKTOB Peakiun).

A3oTcozeprkalie opraHuyeckue CoeIMHeHusI.

AMHHOKHCIOTHI KaK aM(OoTepHble OpraHndeckue coeiiHeHus. dr3nueckre U XuMU4ecKue
CBOMCTBA aMMHOKMCJIOT (Ha TpUMepe [/MLMHA). buonornueckoe 3HaueHWE aMHHOKHUCIIOT.
[Tentuppl.

benky kak npupo/iHble BBICOKOMOJEKYJISIDHble coefMHeHus. IlepBUuHasi, BTOpUUHas U
TPeTWYHasi CTPyKTypa OeqkOB. XWMWUYeCKHe CBOWCTBa O€NKOB: THUAPOJN3, [eHaTyparvs,
KaueCcTBeHHbIe peaki[uu Ha Oemku.

OKCrepuMeHTalbHble MeTO/IbI U3yueHWs BeIeCTB W WX MpeBpallleHuii: Hab/rofeHne 1
OTMCaHWe JIeMOHCTPAL[MOHHBIX OIBITOB: JeHaTypauusi OenkoB TpM HarpeBaHUM, LIBeTHbIE
peakiuu OesKoB.



BbICOKOMO/IeKY/ISIpHBIE COe/JUHeHUsA

OcCHOBHbIE TIOHSTUSI XUMHUU BBICOKOMOJIEKY/ISIPHBIX COeJAVHEHWH: MOHOMep, IO/UMep,
CTPYKTYpPHOE 3BeHO, CTelleHb [10/JMMepHu3aliuy, CpejHss MoOJjeKy/sgpHas Macca. OCHOBHbIE
MeTO/Ibl CHHTEe3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUMN — TIOJIMMEPU3aLiys U MTOJIMKOHEeHCaLysl.

OKCIlepUMeHTa/IbHble MeTO/bl U3yUeHUs BellleCTB U MX IpeBpalljeHUi: 03HaKOMJIeHHe C
oOpa3LiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IACTMAcC, KayuyKoB.

MexxrnipeiMeTHbIe CBS3U.

Peanuzanusi MeXxnpeJMeTHbIX CBsi3ell NPU U3yueHUM OpraHvuueckor xumuu B 10 kjacce
OCYIIIeCTB/ISIETCSI Yepe3 MCI0/b30BaHMe KaK OOIMX eCcTeCTBeHHO-HAYYHBIX TIOHSTHH, TaK U
TIOHSATUM, SIB/ISIFOLLIMXCSI CUCTEMHBIMU /1J151 OTJe/IbHBIX [1PeIMEeTOB eCTeCTBEHHO-Hay4YHOr 0 LIUK/IA.

OOmye ecTecTBeHHO-Hay4HbIe TIOHSTHS: siBleHWe, HAy4yHbIM (DakT, TUIIOTe3a, 3aKOH,
Teopusi, aHalu3, CHUHTe3, KjlacCU(UKalys, TepUoJUUHOCTb, Hab/ofeHe, W3MepeHue,
9KCIIePUMEHT, MO/le/IMpOBaHUe.

dusuKa: MaTepus, SHeprusi, Macca, aToM, 371eKTPOH, MOJIeKyJ/la, SHepreTUYeCKuil YpoBeHb,
BeIL[eCTBO, TeJI0, 00bEM, arperaTHoe COCTOSTHHE BeleCcTBa, (pH3nueCcKre Be/TMYUHBI ¥ eJUHULBI UX
Vi3MepeHus.

Buonorusi: knetka, opranu3M, Ouocdepa, oOMeH BemecTB B opraHu3Me, (hPOTOCHHTE3,
OuosiorMUecKy aKTUBHbIE BelljecTBa (Oe/ku, yrieBoAbl, KUPbl, epMeHTHI).

['eorpadusi: MUHepaJibl, TOpPHbIe TTOPO/bl, T0JIe3HbIE HCKOTaeMble, TOI/IMBO, PECYPChI.

TexHoJIorys: TNulLeBble NMPOAYKThI, OCHOBbI PALjMOHA/IILHOIO MIUTaHUsl, MOOILLUe CPe/CTBa,
JIeKapCTBeHHbIe M KOCMeTUUYeCKHe TperapaThl, MaTepHhasibl U3 UCKYCCTBEHHBIX U CHHTeTHYeCKUX
BOJIOKOH.

11 K/TACC
OBILIAA N1 HEOPT'TAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHH

XuMuJeckuii 3meMeHT. AToM. S$IApo aTtoma, WH30TOMBL. JJyIeKTPOHHas 000J0YKa.
OHepreTuueckre YpOBHH, MOypOBHU. ATOMHbIe opbutany, s-, p-, d- snemeHTbl. OCOGEHHOCTU
pacnpe/iesieHHst 37IEKTPOHOB 10 OPOUTA/IsIM B aTOMax 3/IeMEHTOB TePBbIX YeTBIPEX TIePHO/OB.
OneKTpOHHAas KOH(UTrypalusi aTOMOB.

[Tepuoguuecknii 3akoH u Ilepyuosnueckass cucremMa XMMHUUYeCKHUx sjemeHtos [I. W.
MenpeneeBa. CBs3b MepuOJUYECKOro 3akoHa W [leprofnueckod CHUCTEMbl XMMHUYECKHX
snemeHToB /[I. V. MeHzieneeBa ¢ COBpeMeHHOW TeOpHed CTPOeHWs] aTOMOB. 3aKOHOMEPHOCTH
V3MeHeHHUsl CBOMCTB XUMHUUECKUX 37IeMEeHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BellleCTB
TI0 PyIIIIaM U Nepuojam. 3HaueHre NIeproIMuecKoro 3aKoHa B pa3BUTUH HayKH.

CrpoeHue BeljecTBa. XUMHUecKas CBsi3b. Bu/bl XWMHUUECKOW CBSI3U (KOBaJleHTHas
HeroJIsipHasi M TIOJsSIpHasi, MOHHasl, MeTa/uinueckasi). MexaHn3Mbl 0Opa3oBaHMsI KOBaJ€eHTHOU
XUMHUUECKoW CBsi3u (0OMeHHBIM W [JOHOPHO-aKLeNTOPHbBIN). BogopoaHas cBsA3b. BaneHTHOCTS.
OJIeKTPOOTpHULIaTe/IbHOCTh. CTereHb OKUC/IeHUsl. VIOHbI: KaTUOHBI U aHUOHBI.

BemiectBa MOJ1eKy/ISIpHOTO ¥ HEMOJIEKYJ/ISIPHOI'O CTPOeHUsl. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. [WIbl KPUCTA/UIMYECKUX PeLIETOK. 3aBUCUMOCTb CBOMCTBA BeleCTB OT THIA
KPUCTa/I/TMUeCKON PelIéTKY.

[Tonstre o pucriepcHbIX cucTemax. VICTUHHBIE M KO/UIOWHBIE pacTBOPbI. MaccoBas [0S
Bell[eCTBa B pacTBOpe.

Knaccudukarus HeopraHuueckux coeivHeHUd. HoMeHK/1aTypa HeopraHnyeCKHUX BelllecTB.
['eHeTHueckas CBA3b HEOPraHWYECKUX BelleCTB, IIPUHA/AJIeKaluX K pa3/IMuHbIM K/lacCaM.

Xumuueckass peakuus. Knaccupukanyss XUMHUECKMX peakLidid B HeOpPraHW4ecKoul U
OpPraHUYeCcKOW XMMHUM. 3aKOH COXPaHeHMsI MacChl BeleCTB, 3aKOH COXPAaHeHHsl U MpeBpallleHusI
SHepruy Npu XMMUYeCKUX peakLusX.



CKOpOCTb peaklid, eé 3aBUCHUMOCTh OT Pa3WyHbIX (akTopoB. OOpaTvMble peakiyu.
Xumunyeckoe paBHOBecue. DakTOphl, BAMSIOLIME HAa COCTOSIHUE XMMHYECKOTO0 paBHOBECHS.
[Tpunyun Jle HlaTense.

Onektponutrudeckas auccouyanys. CunbHble U ciabble 3sekTponuthl. Cpefja BOAHBIX
PacTBOPOB BellleCTB: KUC/asi, HeMTpasibHas, L]e/0YHasl.

OKHCIUTeTbHO-BOCCTAHOBUTE IbHbBIE PeaKLUHU.

OKCreprMeHTa/lbHble MeTO/bl M3y4YeHUsl BeleCTB U WX MpeBpallleHUl: [JeMOHCTpaLus
Tabsmui «[lepuosuueckasi cucreMa XuMudeckux ssemeHToB [. M. MeHzeneeBa», u3ydyeHue
Mo/lesieli  KPUCTa/UTAUeCKUX PeIléToK, HaO/rofieHne W OINMUCAHWEe JEeMOHCTPALIMOHHBIX U
nabopaTOpHBIX OMBITOB (pa3jiokeHHWe TIepOKCHa BOJOpOJa B TIPUCYTCTBUM KaTaau3aTopa,
orpejeneHue Cpefbl PaCTBOPOB BeLECTB C MOMOIbI0 YHUBEPCAJBHOIO MHAWKATOPA, PeaKLUU
voHHOro obOMeHa), TpoBejleHHe TIPAaKTUYeCcKoi paboThl «BiusiHMe pas3inyHbIX (aKTOPOB Ha
CKOPOCTb XMMHUYECKOW PeakLin».

PacuétHeie 3amaun.

PacuéTel N0 ypaBHEHUSIM XMMUYECKUX PeakLMi, B TOM YKC/ie TEPMOXMMUUECKUe PaCuéThl,
pPacyéThbl C UCT0J/Ib30BAaHUEM TIOHSITHSI «MacCoBasi 0151 Bel[eCTBa».

Heopranunueckas xumms

Hewmetansel. ITonoxenue HemeTanioB B [lepuoyueckoli cucTeMe XMMUUECKHX 3/1IEMEHTOB
. V. MengeneeBa U 0COOEHHOCTH CTPOeHUsI aTOMOB. Pu3nueckre CBOWCTBA HEMETAJUIOB.
Annotponusi HeMeTasuIoB (Ha TIpUMepe KMCI0po/a, cepsl, (hocdopa u yrieposa).

XuMuyeckue CBOMCTBa Ba)KHEHIIMX HeMeTas/yioB (rajioreHOB, cepbl, a3oTa, (ocdopa,
yriepo/ia U KpeMHHUS1) M UX Coe/IMHeHUH (OKCHU/I0B, KUCIOPOCOeprKalliuX KUCI0T, BOAOPOAHBIX
coeJuHeHUH).

[IpuMeHeHre Ba)KHEMILIMX HEMeTasJIOB M UX COeJUHEHUM.

Mertannel. Ilonoxxenue Metaios B [lepuoguyeckor cucTeMe XUMAYECKUX 371eMeHTOB /1.
U. MenpeneeBa. Oco6eHHOCTH CTPOEHUs 7IeKTPOHHBIX 000/104eK aToMOB MeTtasioB. OOb1iue
¢dusnueckre cBoiicTBa MeTa/nnoB. CrlaBbl MeTalIOB. DIeKTPOXMMUUYECKUI Dsifi HarpspKeHUn
MeTasl/IoB.

XVWMHUUeCKHe CBOWMCTBA Ba)KHEWIIMX MeTa/UIOB (HATpUW, KajauM, Ka/lbLMi, MarHuw,
aJIFOMUHUM, LIUHK, XPOM, KeJie30, Me/ib) U UX COeJJMHEeHUM.

OO61me criocoObl TIOyYeHUsT MeTasuioB. [IprMeHeHVe MeTasuIOB B OBITY U TEXHHKe.

OKCllepUMeHTa/ibHble MeTO/Ibl M3yUeHHsl BelLeCTB M UX [peBpallleHui: H3ydyeHue
KOJIJIeKIMU «MeTasl/ibl U CTUIaBbl», 00pa3I[0B HEMETAas/IOB, pPellleHre SKCIIePUMEeHTa/IbHBIX 3a/1ay,
Hab/rofleHe ¥ OMMCaHHe [IeMOHCTPALMOHHBIX M /1ab0paTOPHBIX OMBITOB (B3aUMOZeNCTBHe
TUIPOKCH/Ia a/IFOMUHUS C PaCTBOPAMU KUCJIOT U 11le/I0Ueid, KaueCTBeHHbIe PeaKL|MM Ha KaTHOHBI
MeTaJIioB).

PacuétHble 3aaumn.

PacuéThl Macchl BelllecTBa WM 00bEMa ra3oB 1o U3BeCTHOMY KOJIMUeCTBY BelljeCTBa, Macce
W 00bEMY OJJHOTO U3 YUaCTBYIOIIUX B PeaKI[UH BeIlleCTB, PACUETHI Macchl (00bEMa, KOTMUeCTBa
Bell|eCTBa) NMPOAYKTOB peakluu, eC/I1 OJHO U3 BeleCTB UMeeT IIPUMeCH.

XUMHUA U )XU3Hb

Posib xuMuu B obecriedeHruH KO0JI0TMUeCKO, SHepreTHUYeCKOM U NULLeBoi 6e30MmacHOCTH,
PasBUTUU MeJULIHBL. [ToOHSATHE 0 Hay4YHBIX METO/jaX MO3HAHUS BeLeCTB U XUMUUECKUX PeaKLUi.

[MpeacraBneHust 06 061X HAYUHBIX TIPUHLUIAX TIPOMBILLIJIEHHOTO TIOTyYeHUs BaXKHENIIINX
BelL|eCTB.

UesoBeK B MMpe BeleCTB W MaTepyasioB: Ba)KHEMIMe CTPOMTe/bHble MaTepuallbl,
KOHCTPYKLMOHHbIEe MaTepuasbl, KPacKd, CTeK/O0, KepaMHKa, MaTepuasbl [/ 371eKTPOHUKH,
HaHOMaTepHaJsibl, OpraHuuecKrue U MUHepasibHble y100peHus!.

XvMUS W 3[0pOBbe Ye/iOBeKa: MpaBW/a MCMOJb30BaHUS JIEKAPCTBEHHBIX [IpernapaTos,
npaBu/a 6e301acHOr0 UCI0JIb30BaHUsI TperapaToB ObITOBOM XUMHUM B TTOBCEJHEBHOM »KU3HMU.

MexxrmipeiMeTHbIe CBSA3U.



Peanm3aniyisi Me>KIIpeIMETHBIX CBsi3eH P U3y4eHUH 0011ield 1 HeopraHn4ecKon XuMuu B 11
KJIacce OCYIIIeCTBIIsSIeTCsl uepe3 UCI0/Ib30BaHKe Kak O0IIMX eCcTeCTBeHHO-HayUHbBIX TIOHSTUH, TaK U
TIOHSITUH, SIBJISTFOLLIXCSI CUCTEMHBIMU /IS OT/e/TbHBIX TTPeJMEeTOB eCTeCTBeHHO-HayUHOT O LIMK/IA.

OO6111e ecTecTBEHHO-HayuUHble TIOHSATHS: Hay4YHbIH (DaKT, TUTIOTe3a, 3aKOH, TeOPUsl, aHaJTu3,
CUHTe3, KIacCU(PUKALUs, TepUOAUYHOCTb, HaOJIIO/leHe, SKCIIePUMEHT, MO/e/TMPOBaHMe,
v3MepeHue, siBJieHue.

du3vka: martepus, SHeprHs, Macca, aTOM, 3/eKTPOH, NMPOTOH, HEHWTPOH, WOH, WU30TOTI,
PaJIJM0aKTUBHOCTb, MOJIEKYJ/a, SHepPreTUUeckuii ypoBeHb, BeIleCTBO, Teso, 00bEM, arperaTtHoe
COCTOsIHME BelIeCTBa, (H3nueCcKrie BeTMUMHbI U eJUHUL[bI NX U3MePeHHsl, CKOPOCTb.

Buonorusi: KneTka, OpraHv3M, 3KOCHMCTeMa, Ouocdepa, Makpo- U MHKPO3TIE€MEHTHI,
BUTaMUHBI, 0OMeH BeIL[eCTB B OPraHU3Me.

['eorpadusi: MUHepaJibl, TOpPHBIe TTOPO/ibl, T0JIe3HbIe UCKOTIaeMble, TOTUIMBO, PeCyPChI.

TexHoOrusi: XMHUUeCKast IPOMBIIIJIEHHOCTh, MeTa/ITyPrsi, IPOM3BOZCTBO CTPOUTETBHBIX

MaTepuasoB,  CeJbCKOXO3dWCTBEHHOE  TIPOM3BOJCTBO,  MHIIEeBasi  IPOMBILLIEHHOCTD,
¢dapMmarieBTUUeCKasi ~ MPOMBILUIEHHOCTb,  IPOM3BOJCTBO  KOCMETHWYeCKHUX  IIperaparos,
TIPOM3BO/CTBO KOHCTPYKLIMOHHBIX MaTepuasoB, 3/IeKTPOHHas MIPOMBILLIIEHHOCT,
HAHOTEXHOJIOTUH.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA IIPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJHETI'O OBIIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATDBI

@®I'OC COO ycraHaBnuBaeT TpebOBaHUs K pe3ysibTaTaM OCBOEHHsSI O0YyYaroL[UMUCS
nporpamMm cpeziHero o6miero o6pa3oBaHusi (IMYHOCTHBIM, MeTarlpeMeTHbIM U TIPEIMETHBIM).
HayuHo-MeTO/1MUeCKOl OCHOBOM /151 pa3paboTKU TUIaHUPYEeMbIX pe3y/bTaTOB OCBOEHUs
TIpOrpamM cpeZiHero obiiero o6pa3oBaHUs SIB/ISETCS CUCTEMHO-ZeATe/TbHOCTHBIN MTOXO0/.

B cooTBeTCTBHMM C CUCTEMHO-[€ATENbHOCTHBIM IOJAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yJIbTaToOB OCBOEHHUs ITpeJMeTa « XMMHs» Ha yPOBHE Cpe/iHero o01riero 00pa3oBaHus BbIJe/IeHbI
C/leflyIoLI1e COCTaBIISIIOLIHe:

0CO3HaHME O0YYaIOIUMUCS POCCHUHCKONW T'PaXKAAHCKOW HIEHTHUUHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITe/IBHOCTU U CAMOOIIPe/ie/IeHUIO;

Ha/IMuMe MOTHBALIMH K 00yueHHIo;

LjeJieHarpaBeHHOe Pa3BUTHE BHYTPeHHUX YOeXk[eHWi JIMYHOCTH Ha OCHOBE KI/IHOUEeBBIX
1[eHHOCTel ¥ UCTOPUUECKUX TPaJULui 6a30BOM HayKU XMWY,

TOTOBHOCTb U CIIOCOOHOCTH 00YyUaroIIMXCsi PYKOBOZCTBOBaThCS B CBOEW [1esTeIbHOCTH
L|eHHOCTHO-CMBIC/IOBBIMA ~ YCTAaHOBKaMH, TMPUCYLIUMU LIeJIOCTHOM CUCTeMe XMMHUYeCcKOro
obpa3oBaHus;

Ha/IMuMe TPABOCO3HAHMS SKOJIOTUYECKOM KY/JIbTyphl M CIOCOOHOCTH CTaBUTH Lie/IM |
CTPOUTD JKU3HEHHbIE I/1aHBbl.

JIMUHOCTHBIE Pe3y/IbTaThl OCBOEHHUS MPeIMeTa « XUMHUSI» JOCTUTAOTCS B €IMHCTBE YueOHOU
Y BOCTIMTATe/IbHOW [|eSITeIbHOCTU B COOTBETCTBUM C TYMaHUCTUUECKHWMH, COLIMOKY/IbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM M W/eajlaMd POCCHUHCKOTO TPa)KaHCKOTO OOII[ecTBa,
TIPUHSATBIMU B 00lL[eCTBe HOpPMaMM W TIpaBW/IaMH TIOBeJieHHUs, CTIIOCOOCTBYIOIIMMH TIpoLieccam
CaMOITI03HAHUsI, CAMOPA3BUTHS M HPaBCTBEHHOTO CTAHOBJIEHUSI IMYHOCTH 00yUarOLIXCS.

JIMYHOCTHBIE pe3y/nbTaTbl OCBOEHUS MpeaMeTa «XHUMHsI» OTPakaroT COPMHUPOBAHHOCTH
OTIBbITa TI03HABATE/ILHOM M TIPAKTUUYECKOM /1esITe/TbHOCTH 00YJarOIIMXCsI 110 peai3aLiii IIPUHSTHIX
B 00I1leCTBe LIeHHOCTeM, B TOM UKCJie B YaCTH:

1) rpa)xaHCKOro BOCIIUTAHUS:

0CO3HaHHUsI 00YYarOLUMUCS CBOMX KOHCTUTYLIMOHHBIX TPaB M 00513aHHOCTeH, yBaXKeHHUsT K
3aKOHY U MPaBOIOPSJKY;



Tipe/iCTaB/eHUs] O COL[Ma/JbHbIX HOpMax M TIpaBWIaX MEeXJ/IMYHOCTHBIX OTHOILEHWU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU [IesITeJTbHOCTH TIPY CO37IaHUN Y4eOHBIX TIPOEKTOB,
pelilieHUH yueOHBIX U TT03HaBaTe/IbHBIX 3a/lay, BbIMOJTHEHUN XUMUYECKUX SKCTIePUMEHTOB;

CIOCOOHOCTH TIOHUMATh Y TIPUHHUMATh MOTHBBI, HAMEPEHUsI, IOTUKY U apryMeHTbI APYTHUX
TIpY aHaJT3e pa3/IMuHbIX BU/IOB yueOHOU JiesiTeTbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIUTAHMSA:

L[eHHOCTHOTO OTHOIIIeHUSI K MCTOPUYEeCKOMY W HAy4YHOMY HacC/e/ui0 OTeyeCTBeHHOMN
XUMUY;

yBa)KeHUsI K TIPOLiecCy TBOpYecTBa B 00/1aCTH TeOpHWU U TIPAKTUUYECKOTO TPUMeHeHUs!
XUMWUH, OCO3HAHHUSI TOTO, UTO AOCTVDKEHWS HAayKH eCTh pe3yJ/bTaT JJIMTe/IbHBbIX HaOJI0jeHnH,
KPOTIOT/IMBBIX SKCIIePUMEHTa/IbHbIX TTIOMCKOB, TIOCTOSTHHOTO TPYZA YU&HbIX 1 TIPAaKTHUKOB;

VMHTepeca U TI03HAaBaTe/JIbHBIX MOTHMBOB B TIOJIydeHUM U TIOC/eAYHOlleM aHaju3e
MH(OPMaLIMK O TIepe/IOBbIX JOCTH)KEHUSIX COBPEMEHHOU 0TeueCTBeHHOW XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

HPaBCTBEHHOT'O CO3HAHUsI, STUUECKOT0 TIOBeIeHMUSI;

CIIOCOOHOCTH OLIEHUBATh CUTYAI[UH, CBSI3aHHBIE C XUMUYeCKUMH SIBJIEHUSIMH, Y TIPUHUMATh
0CO3HaHHbIe pellieHs], OPUeHTUPYSICb Ha MOPa/IbHO-HPABCTBEHHbIe HOPMBI U LeHHOCTH;

TOTOBHOCTH OLIEHHWBaThb CBOE TOBeJleHWe M TOCTYNKU CBOWX TOBapUIlel C TO3ULUM
HPaBCTBEHHBIX U MPABOBLIX HOPM M 0CO3HaHUeE TIOC/Ie[ICTBUM ITHUX MTOCTYTIKOB;

4) dhopMupoBaHHs Ky/JIbTYPhI 310POBbS:

TIOHMMaHUs L[eHHOCTell 370poBOro u Oe3oracHoro obpasa >KU3HU, HeoOXOJUMOCTU
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (hM3UUEeCKOMY U IICUXUUYECKOMY 3/]0POBbIO;

cobmoieHyst TipaBusl 6e301MacHOTO OOpallieHusi C BeljecTBaMU B OBITY, TTOBCeHEBHOM
JKU3HU U B TPY/I0BOM [1eSiTeIbHOCTY;

TIOHMMaHUs 1[eHHOCTU TIpaBW/ WHAWBUAYaJbHOTO U KOJUIEKTUBHOTO 6e30macHOro
TOBe/IeHHsI B CUTYaLIMSX, YTPOXKAIOLLMX 30POBbI0 U YKU3HU JTHO/Iel;

OCO3HaHUsI TIOCTe/ICTBUM W HENpUsTUs BPeJHBIX TMPUBbIYEK (yroTpebsieHUs ajKoroJs,
HapKOTHKOB, KypeHUsl);

5) TPy/10BOTr'0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOM KOMITETEHTHOCTH B y4eOHO-MCC/e/[0BaTeIbCKON  /1esiTe/IbHOCTH,
00I111eCTBEHHO T10JIe3HOM, TBOPUECKOU U IPYTUX BUAX JesTeTbHOCTH;

YCTAaHOBKM Ha AakKTHMBHOE YyuacTWe B pelleHWM TIPAaKTUUeCKUX 3ajjauy CoLuaabHOU
HarpaB/IeHHOCTH (B paMKaX CBOEero Kjacca, LIKOJIbI);

VHTepeca K MpaKTUYeCKOMY H3y4eHHI0 MpoQeccuil pa3lMuHOrO poZia, B TOM 4YMC/e Ha
OCHOBe TIpUMeHeHUs TIPeJMeTHBIX 3HaHUM T10 XUMUWY;

yBakeHUs K TPY/y, JFOASIM Tpy/ia U pe3y/bTaTaM TPYZAOBOH /leaTebHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHAMBU/yalbHOM TpaeKTOpUK 00pa3oBaHusi, Oyayiiei
npodeccuy U peann3alii COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YUETOM JINUHOCTHBIX UHTEPECOB,
CriocoOHOCTeN K XUMWH, UHTepecoB U MoTpeOHOCTel 00111eCTBa;

6) 3K0/I0rMUeCcKOro BOCIMTAHUA:

9KO0JIOTHUeCKH 1iesiec000pa3HOro OTHOLIEeHUs K MPUPO/ie, KaK UCTOUHUKY CYI[eCTBOBaHUS
>KU3HU Ha 3emJie;

TIOHMMaHUs 171006a7bHOTO XapaKTepa KO0JIOTHUeCKUX TMpobsieM, BIUSTHUS SKOHOMUUECKUX
TMPOLIECCOB Ha COCTOSTHUE MPUPOJHOW U COLIMaIbHOU CpeJibl;

0CO3HaHUsI HeOOXOJUMOCTU UCTIO/Ib30BaHUsl JOCTH)KeHUM XUMUU [Ijisl pPellieHus] BOIIPOCOB
paLMOHaIBLHOT 0 TIPUPO/IOTI0Ib30BaHMUS;

aKTUBHOTO HeTpUSITHS AeWCTBUM, MPUHOCSIIUX BpeJ OKPY)Karollell TIPUPOZAHOM cpefe,
YMeHHsI TIPOTHO3UPOBATh HEeO/IaronpusiTHbIe SKOJIOTUYEeCKUe TOC/eCTBUS MpeATTPUHAMAeMbIX
JleMICTBUI U Npe/loTBPaLLaTh UX;



Ha/IMuusi Pa3BUTOrO SKOJIOTUUECKOTO MBbIILIeHUS], 9KOJOTMUeCKOW KyJ/bTyphl, OMbITa
JlesiITeIbHOCTU  SKOJIOTUYECKOW  HarpaBleHHOCTH, YMEeHHUsl PYKOBOJCTBOBATbCSA WMHU B
TI03HaBaTe/IbHOW, KOMMYHHUKAaTUBHOMN U COIMAILHOMN TIPAaKTHKE, CIIOCOOHOCTA Y YMEHUST aKTUBHO
TIPOTUBOCTOSITh UJIE0JIOTUH XeMOpoOouu;

7) 1{eHHOCTH Hay4YHOT'0 TO3HAHUSI:

c(OpMHPOBaHHOCTU MHPOBO33DEHUS], COOTBETCTBYIOLEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U 0011[eCTBEHHOW TIPAaKTHKY;

NMOHMMAaHUs CHelU(PUKYA XUMUM KaK HayKd, OCO3HaHUsi eé poid B (POPMHPOBaHUU
palMOHA/IBHOTO HAYYHOTO MBILIIEHUS], CO3/IJaHUM 11eJIOCTHOTO Mpe/ICTaB/IeHusI 00 OKpY»Karolem
MHpe KaK O eJWHCTBe TPUPOJbl W 4Ye/oBeKa, B O3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEeH U
peltieHny ipobieM coxXpaHeHUst TIPUPOHOTO PaBHOBECHS;

yOexx1EHHOCTU B 0C000M 3HAYMMOCTU XUMMU [ijisi COBDEMEHHOMW I[MBW/IM3al[uM: B eé
T'YMaHUCTUYECKOW HarpaB/eHHOCTU W Ba)XXHOM pOJIM B CO3/]JaHMM HOBOUW 0a3bl MaTephabHOMN
KYJIbTYPBI, pellleHuH ri106anbHbIX TIPob/ieM yCTOMUMBOrO Pa3BUTHsI YeslOBeUeCTBa — ChIPheBOM,
JHEPreTHUUeCKOW, TIUIIEeBOM W SKOJOTMYecKod 0e30MacHOCTH, B Ppa3BUTHU MeUIUHBI,
obecrieyeHWH YC/IOBUM YCIEIIHOTO TPy/a M 9KOJIOTMUeCcKrd KOM(GOPTHOMN »KU3HU KaXK0r0 usieHa
ob1riecTBa;

€CTeCTBEHHO-Hay4YHOM TIpPaMOTHOCTU: TOHMMAaHUS CYLHOCTWU METOJ0B I103HaHWS,
WCTIOb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIO/Ih30BATh TIOyYaeMble 3HaHUS ISt
aHa/mM3a U OOBSICHeHUs sIBJIEHUN OKPY)KaloIl[ero MUpa U TMPOUCXOASIIMX B HEM H3MeHeHUH,
yMeHHUs [ieJiaTh 000CHOBAHHBIE 3aK/TFOUEHHSI HA OCHOBE HayUHbBIX (JaKTOB Y UMEFOIIUXCS IaHHBIX C
L[e/TbI0 TIOTyYeHUs! JOCTOBEPHBIX BbIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITE/TbHO MCIIO/Ib30BaTh XUMUUECKHe 3HAHUS /IS pellieHus TIpobiem
B PeasIbHbIX )KU3HEHHbIX CUTYyaLUsX;

VHTepeca K TT03HaHUI0 U UCC/Ie/I0BaTe/IbCKOMN JesiTe/TbHOCTH;

TOTOBHOCTA M CIOCOOHOCTH K HerpepbiBHOMY 00pa30oBaHMI0O U CaMO0Opa30BaHUIO, K
aKTUBHOMY TIOJIyUeHHWIO HOBBIX 3HAHUW 110 XWUMWUA B COOTBETCTBUU C IKU3HEHHBIMU
MOTpeOHOCTSAMU;

WHTepeca K 0COOeHHOCTSIM TPy/ia B pa3/MUHbIX chepax MpodecCHOHATbHOM e Te/TbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MertaripejMeTHbIe pe3y/bTaTbl OCBOEHUs yueOHOro ripegMeTa «XUMHs» Ha YPOBHE
cpezHero o61iero 06pa3oBaHus BK/IIOYAIOT:

3HauMMble 711 (JOPMUPOBAHUSI MHUPOBO33PeHUs] O00YyUarolIUXCs MeXAWCLUIUTHHAPHbIe
(Me>xTIpeIMeTHbIe) 001eHayUHble TTOHSATHSI, OTPa)Kalollye 11eJIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crieiuuKy MeTO/J0B TI03HAHMS, UCII0/Ib3YEeMbIX B €CTeCTBEHHBIX HayKax (MaTepus, BellecTBOo,
SHeprusi, siBjleHUe, NpOLlecC, CUCTeMa, Hay4HbIM (DaKT, MPUHLIUII, THUIIOTe3a, 3aKOHOMEpPHOCTh,
3aKOH, TeopHusi, UCc/iefloBaHue, HabMoieHre, M3MepeHue, SKCIIepUMEHT U JIpyTue);

yHUBepcasibHble ~ yueOHble  gelicTBus  (TI03HaBaTe/bHblE,  KOMMYHUKATHBHBIE,
peryasTvBHbIe), obecrieurBatoiie ¢GopMHpoBaHHe (PYHKIMOHAJIBHOM TPaMOTHOCTH U
COLMAIbHOM KOMITETeHIMH 00yJaroInxCs;

CMOCOOHOCTL ~ OOYYaroLIMXCSl  UCIOJ/Ib30BaThb ~ OCBOEHHbIE  MEeXAWCLMIUTMHAPHbIE,
MHPOBO33peHUeCKHe 3HaHWsS W YHHUBepCajbHble ydeOHble [eHCTBUSI B TIO3HABAaTe/lbHOW U
CoLManbHOM MPaKTHKe.

MeranpemMeTHbIe pPe3yJ/bTaThl OTPAXKAIOT OBJIA/[eHWe YHUBEPCATBHBIMUA yueOHBIMU
T103HaBaTebHbIMUA, KOMMYHUKATHBHBIMU U PETy/ISTUBHBIMU [JIeHICTBUSMHU.

OB/1ajieHNe YHUBePCA/IbHBIMH YU4e0HBIMH NT03HABAaTe/IbHBIMH AeHCTBUSIMH:

1) 6a30BbIe JIOrHUECKHE JeHCTBUA:

CaMOCTOSITE/IHO (POPMYJ/IUPOBAaTh M aKTyalW3WpOBaTh TIpo0sieMy, BCECTODOHHE eé
paccMaTpuBaTh;



OTIpefie/IATh LieJId /leATe/IbHOCTH, 3ajaBasi MapameTpbl U KPUTEpPUM HUX JOCTHXKeHUS,
COOTHOCUTB Pe3yJIbTaThl /1esITeIbHOCTH C TTOCTaB/IeHHBIMH LIeJIsIMHU;

VCTIO/b30BaTh TPU OCBOEHWW 3HAHWM TMPHUEMBI JIOTUUECKOTO MBIIJIEHHUsI — BbIZE/SATh
XapaKTepHble TIPU3HAKM TIOHSATMM M yCTaHaB/IMBaTb WX B3alMOCBSI3b, HCIIO/Ib30BaTh
COOTBETCTBYIOIIME TIOHATHUS [l 00bsSICHEHUSI OT/e/TbHBIX (PAKTOB U SIBJIEHUH;

BbIOMpPATh OCHOBAHUS U KPUTEPUHU [Jisl KiacCU(UKALMK BeIleCTB U XUMUUeCKUX peaKLuii;

yCTaHaB/IMBaTh NPUUMHHO-C/IeICTBEHHbIE CBSI3U MeX/ly U3y4aeMbIMU SIBJIEHUSIMHU;

CTPOUTH JIOTUYECKHe paccykieHus (MIHAYKTHUBHbIE, /ie[yKTUBHbIE, [10 aHAJIOTHH), BBISIB/ISITh
3aKOHOMEPHOCTH Y NPOTUBOPeUMs] B pacCMaTpUBaeMbIX SIBJIEHUsIX, (POPMY/IMPOBaTh BBIBOZBI U
3aK/TFOUYeHHus];

NIPUMeHSTh B Tpoliecce MO3HaHUs, UCMO/b3yeMble B XMMUMA CHMBOJIMUECKHe (3HAKOBbIE)
Mo/ieJii, peoOpa3oBbIBaTh MOZe/bHbIE MPe/ICTaB/IeHUs — XUMUUeCKUH 3HaK (CUMBOJI) 3/IeMeHTa,
XUMuUeckasi QopMysa, ypaBHeHHe XUMHAYEeCKOW peakUud — TIpU PpelleHnd yueOHBIX
T03HaBaTe/IbHBIX U MPaKTUUeCKUX 3a/lay, IPUMeHSITb Ha3BaHHbIe MO/ie/IbHbIe Mpe/ICTaB/IeHus Jisi
BBISIB/IEHUS XapaKTepPHBIX MPU3HAKOB M3yYaeMbIX Bell|eCTB ¥ XUMUUECKHX peaKLii.

2) 6a3oBbIe HCC/IeI0BATEe/IbCKHE JIeHCTBUS:

B/1a/leTh OCHOBaMM METO/J0B HAYYHOI'O TI03HaHUS BeleCTB ¥ XUMUUeCKUX peakLiiy;

dopmynMpoBaTh 1ieJld U 3aZjaud  UCCIe[OBAaHUS, HCIIO/Ib30BaTh IIOCTaB/IeHHbIE W
CaMOCTOSITe/IbHO C(hOPMY/IMPOBaHHbIE BOTIPOCHI B KaueCcTBe MHCTPYMEHTa I03HAHUS U OCHOBBI
Ju1s1 GOpPMUPOBAHUS TUTIOTE3bI 110 MPOBEPKe MPaBU/IbHOCTH BbICKA3bIBAeMbIX CYXK/I€HHM;

B/a/ileTh HaBbIKAMM CAMOCTOSITEJIbHOTO IIJIaHMPOBaHUS W TPOBeJeHUsT YUYeHUYeCKUX
9KCTIepUMEHTOB, COBEpIIIeHCTBOBATh yMeHHs1 Hab/roaTh 3a X0Z0M TIpoliecca, CaMOCTOSITe/TbHO
NIPOTHO3MPOBATh €ro pe3ynbTaT, (opMyIMpoBaTh 0000IeHUsT ¥ BBIBO/IBI OTHOCHTEIBHO
JIOCTOBEPHOCTU pe3y/IbTaTOB MCC/Ie[IOBaHUs], COCTaB/SATb 000CHOBAHHBIM OTUET O IMpo/e/ilaHHOMN
pabore;

npuobpeTaTh OMBIT Y4YeHUUYeCKOW HCC/IefoBaTe/IbCKOM UM TIPOEKTHOM [lesiTe/IbHOCTH,
TIPOSIBJISITb  CIIOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSITEJIBHOMY TIOMCKY METO/IOB DeLIeHHs
TIPaKTUYeCKUX 3a/1a4, TPUMeHeHHI0 Pa3/InYHbIX METO/I0B MIO3HAHMUSI.

3) pabora c undopmarueii:

OPUEeHTUPOBAaTbCs B Ppa3/MUHbIX MCTOUHMKAX MWH(OpMaLuu (Hay4dHO-TIOMyJIsipHast
UTepaTypa XHMHUECKOTO COJlepXKaHUsi, CIpaBOYHble TocoOus, pecypcel VIHTepHeTa),
aHaIM3UPOBaTh UH(OPMALIUIO Pa3/TMUHBIX BUI0B U (hOPM Mpe/icTaB/IeHu s, KPUTHUeCKU OLleHUBaTh
eé J0CTOBEPHOCTb 1 HEITPOTUBOPEUNBOCTH;

dbopmMyMpoBaTh 3ampochkl W TIPUMEHSITh pa3/iMuHble MeTO[bl TPU TOWCKe U oTOope
nH(pOopMaryy, HeoOXOAMMOM /IS BBITTO/THEHHS YUeOHBIX 3a/jau OTpe/ie/IEHHOTO THUTIA;

nprobpeTaTh OMbBIT UCIOJB30BaHUs MHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM U
Pa3/IMYHBIX [TOMCKOBBIX CUCTEM;

CaMOCTOSITe/IbHO BbIOMPATh ONTHUMAa/bHYI0 (OpMy MpesicTaBieHus UHPOpPMaLUK (CXeMbl,
rpadyky, [uarpamMmbl, TaO/IULBI, PUCYHKH U IPYTHE);

WCTIOMb30BaTh HAyUHbIA $I3bIK B KauecTBe CpeJCTBa IpU paboTe C XUMHUECKOU
vHpOopMalMeii: TMpUMEeHSTh MeXIpeJMeTHble ((pU3nueckMe W MaremMaTU4yeckve) 3HaKU U
CUMBOJTBI, (hopMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

MCII0/Tb30BaTh U TIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HArJISHOCTH.

OBJj1a/ieHHe YHUBEPCa/IbHBIMH KOMMYHUKATUBHBIMH /IeHCTBUSAMU:

3a71aBaTh BOTIPOCHI TI0 CYIL[ECTBY 00OCY»X/jaeMOU TeMbI B XO/e JHaIora W/WaK JUCKYCCUH,
BbICKa3biBaTh H/eW, (OpPMy/IMpPOBaTh CBOW TIPEJJIO’KEHUS] OTHOCHUTE/NbHO  BBITIOJTHEHUS
rpe/JIOKeHHOW 3a/1auu;

BBICTYTIaTh C TIpe3eHTaljell pe3y/ibTaTOB T03HABATebHOU [esTe/IbHOCTH, TOTy4eHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEpCTHUKAMU IIPU  BBIMOJIHEHUM XHMMHUECKOTrO
JKCTIepUMeHTa, TpaKTHuecKol paboTbl MO MCC/elOBaHUI0 CBOMCTB M3y4yaeMbIX BeIleCTB,



peanu3anyy yu4eOHOTO TIpOeKTa W (POPMY/MPOBaTh BBIBOZABI TI0 pe3y/bTaTaM IPOBEAEHHBIX
WCCIe/JOBAaHUM Ty TEM COTJIaCOBAHUSI TTO3UILUH B X0Zie 006CyX/IeHusI U 0OMeHa MHEHHUSIMHU.

OBnajeHue yHUBepCa/JILHBIMHU PeryasiTHBHbIMH IeMCTBUSIMU:

CaMOCTOSITe/IbHO TIJIAHUPOBATh U OCYLIECTBJISITh CBOKO TO3HABATEbHYIO [JesTe/TbHOCTb,
oripefiesisisi €€ 1e/IM YU 3aflaud, KOHTPOJIUPOBATh M TI0 Mepe HeoOXOJUMOCTH KOPPEKTHPOBATh
Tipe/i/laraeMblii arOpyUTM /IeMCTBUI TIPY BBIMOTHEHUU yueOHBIX U MCC/Ie[oBaTebCKUX 3a/1ay,
BbIOMpaTh Haubosiee 3 heKTUBHBIN CrIOCO6 WX pellieHUst C YUETOM TI0JTyUeHUsT HOBBIX 3HAaHUM O
BeIl[eCTBaX U XUMUUECKUX PeaKI[usiX;

OCYI1LIeCTBJISITh CAMOKOHTPOJIb CBOEH IesiTeJIbHOCTH Ha OCHOBE CaMOaHasii3a U CaMOOL|eHKH.

INIPEIMETHBIE PE3YJ/IbTATBI
10 K/ITACC

[TpenMeTHbIe pe3y/ibTaThl 0CBOeHHs Kypca «OpraHruueckasi XUMUs» OTpaXkatoT:

c(hOpMHPOBaHHOCTH IPe/ICTaBIeHUI 0 XUMUUECKON COCTaBIIAOILIEN eCTeCTBeHHO-HAyYHOU
KapTHWHBI MMpa, PO/ XUMUW B TIO3HAaHUM SIBJIEHWI NMPUPOJbl, B (JOPMUPOBAHUM MBILIEHUS U
KyJbTYpbl JINYHOCTH, €& (yHKIMOHAJIbLHOM TPaMOTHOCTH, HeoOXOAUMOM [Jisi pelleHus
MPaKTHUeCKUX 3alad M SKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIIEHWsS K CBOEMY 3/I0POBBIO U
TIPUPOJHOU Cpe/e;

B/a/ileHHe CUCTeMOM XUMMUEeCKMX 3HaHWi, KOTOpas BKJ/IIOUaeT: OCHOBOIIOJArarolie
TIOHATHS (XUMUUECKUH 71eMeHT, aToM, 3/IeKTPOHHasi 0060/10UKa aToma, MoJieKyJia, BaJleHTHOCTb,
5/IEKTPOOTPULIATE/IbHOCTb, XUMUYeCKasi CBfi3b, CTPYKTypHasi Qopmyna (pa3BépHyTas U
COKpallléHHast), MOJb, MOJspHasi Macca, MOJISIDHbIM 00BbEM, YI/IepOAHBIM  CKeJieT,
(GyHKUMOHaMbHAsA TpyNmna, pajuKasn, W30Mepusi, U30Mepbl, TOMOJOTUYECKUI psifi, TOMOJIOTH,
YT/J1eBOJIOPO/IbI, KUCIOPO/, U a30TCo/epiKalllie Coe[JMHeHUs, MOHOMEp, MO/JUMep, CTPYKTypHOe
3BEHO, BBICOKOMOJIEKY/ISIpHbIe COeZJMHEHUs); TeOPUU U 3aKOHBI (Teopust CTPOeHHsl OpraHnYeCcKUx
BemlectB A. M. bByTiepoBa, 3aKOH COXpaHeHMSI MacChl BeleCTB); 3aKOHOMEPHOCTH,
CUMBO/IMYECKUN $I3bIK XWMWHM; MHUPOBO33pEHUeCKHe 3HaHUs, JieXkalljie B OCHOBe TOHUMaHUs
MPUUMHHOCTH U CUCTEMHOCTH XMMHUUECKUX SIBJIEHWH, (DAKTO/IOTMUeCKUe CBeZleHHs O CBOMCTBAX,
cocTaBe, MoyYeHUH ¥ 6e301acHOM MCII0/Tb30BaHMH BXKHEHIIINX OPraHNYeCKUX BeljecTB B ObITY
Yl IPaKTUUEeCKOM JlesiTelIbHOCTH Ue/lOBeKa;

C(OpMHPOBAHHOCTb YMEHUI BBISB/ISITh XapaKTepHble NPU3HAKW MOHATUM, YCTaHaB/IUBAThb
VX B3aUMOCBSI3b, UCI0/Ib30BaTh COOTBETCTBYIOLME MMOHATHUS NPY OMKMCAHWM COCTaBa, CTPOEHUS U
rpeBpallleH!u OPraHuueCcKux COeJUHeHUH;

c(OpMHPOBAHHOCTh YMEHUW MCMO/b30BaTh XUMUUECKYI0 CUMBOJIMKY [JI COCTaB/eHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (Pa3BEpPHYTOM, COKpAIEHHOMN) (hopMy/T OpraHUueCKrX BelecTB U
yPaBHEHHI XUMUUECKHX peakLiid, U3roTaB/JMBaTh MOJIe/IM MOJIEKY/l OpraHUUeCKHX BelecTB Ji/Ist
WIJTFOCTPALMY UX XUMHUYECKOT0 U MIPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(OpMHPOBaHHOCTh YMEHUI YCTaHaB/IMBaTh NPUHA/I/IE)KHOCTh M3YUYEHHBIX OPraHUUYeCKUX
BellleCTB TI0 KX COCTaBy M CTPOEHMIO K OIpejieIHHOMY KJacCy/Tpymniie COeJUHeHUi
(yrneBomopopl, KHUCJIOPOZ U  a30TCOZep)Kalljie  COeJMHEeHUsl, BbICOKOMOJIEKY/ISIPHbIE
CoelMHeHUsI), [laBaTb MM Ha3BaHUs 10 cucTtematnueckod HomeHknarype (IUPAC), a Takxke
NIPUBOJUTL TPUBMA/IbHbIE HAa3BaHUS OT[e/bHbIX OPraHUUeCKUX BelleCTB (3TH/IEH, MPOIMUJIEH,
alleTU/1eH, S3TWU/IEHIVIMKO/b, I/IMLepuH, (eHos, (opManblernsi, aleTanberuj, MypaBbUHas
KHCJI0Ta, YKCYCHasi KMCJIOTa, OJIeMHOBasi KUC/I0Ta, CTeapUHOBasi KMC/IOTa, IJI0K03a, (DpyKTO3a,
KpaxmMaJl, 1ieJUIr0/103a, TJILIVH);

c(OpMHPOBAHHOCTh YMEHHUsI OIpejensTh BH/Jbl XUMUYECKOW CBSI3M B OPraHUYECKHX
coelMHeHUsIX (OIMHAPHBIE U KPaTHbIE);



cOpMUPOBAHHOCTh YMeHUs] TIPUMEHSIThb TI0JIOXKEHUS] TeOPHUHM CTPOEHHs] OpraHW4yecKHX
BerjectB A. M. BytiepoBa /i 0OBSICHEHUSI 3aBMCHMOCTUA CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHST; 3aKOH COXPaHeHHsI MaCChl BEI|eCTB;

CcOPMUPOBAHHOCTb YMEHWM XapaKTepu30BaTh COCTaB, CTpOeHHe, (U3NUeCKHue U
XVMHUYeCKHe CBOMCTBA TUITMUHBIX MPeJCTaBUTe/el Pa3/IMuHbIX KJIaCCOB OPraHUYeCKUX BeIeCTB
(MeraH, 3TaH, JTHW/eH, TIPOIW/EH, alleTwieH, OyrtaaueH-1,3, metwnOyTtazuen-1,3, GeH3on,
METaHOJI, 3TaHOJI, ITUIEHT/IMKOJb, TJIMLepUH, (eHos, arjeTaqbAeru, MypaBbHuHast U YKCyCHast
KWCJIOTBI, TJ/IIOKO3a, KpaxMasl, LeJ/T0/I03a, aMUHOYKCYCHasi KHCJI0Ta), WITFOCTPUPOBATh
TeHeTUYeCKyH0 CBSI3b MeX/y HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUECKUX peakLuil C
WCII0/Tb30BaHUEM CTPYKTYPHBIX (POPMY.JT;

cOopMUPOBAHHOCTh YMEHUsI XapaKTeph30BaThb HCTOUHWKU YIJIEBOZOPOJHOTO ChIPbS
(HedTb, TIPUPOAHBINA Ta3, yrojb), CIOCOObI MX TiepepabOTKM W TIPAKTHUECKoe TpPUMeHeHUe
TIPO/IYKTOB TlepepaboTKu;

CcOpMUPOBAHHOCTh yMEHWI TIPOBO/IUTH BBLIUMC/EHUSI 0 XWUMHUYECKUM ypaBHEHUSIM
(Maccel, 00BEMa, KOJTMUECTBA NCXOJHOTO BeIleCTBa UM MPOAYKTA PeakIUy 10 U3BeCTHBIM Macce,
00bEMY, KOTMYECTBY OZHOTO U3 UCXO/IHBIX BEIIeCTB WM MPOAYKTOB PeaKI|n);

c(OpMHPOBAHHOCTL YMEHHUH BJla/IeTh CUCTEMOU 3HAHWM 00 OCHOBHBIX METO/[aX HayUHOTO
TIO3HAHWsS, WCTOMb3yeMbIX B XWMHW TIPU WM3YYEHUM BEILECTB M XUMHUYECKUX SIBJIEHUH
(HabmrozieHMe, W3MepeHWe, SKCIEepUMEeHT, MO/IeIMPOBaHKe), WCIIOIb30BaTh CHCTEMHBIe
XUMHUYECKWe 3HaHUs /IJIsl IPUHSITUS PeIlieHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsX, CBSI3aHHBIX
C BelleCTBaMH U UX MPUMeHEeHHeM;

cpOpMUPOBAHHOCTh YMEHHH COOJIFO/IaTh TMpaBU/a MOJIb30BAHUS XMMHUECKOH TIOCYZON U
nabopaTOpHBIM 000pyZIOBaHUEM, a TaKXKe TTpaBU/Ia 0OpaIeHus C BeljeCTBaMU B COOTBETCTBUM C
WHCTPYKIIUSIMHU T10 BBITIOJTHEHUIO J1Ta00PaTOPHBIX XUMUUYECKUX OITBITOB;

cOopMUPOBAHHOCTh YMEHUM II/IAHUPOBATh W BBIMOJHATb XUMHWUYECKUN HSKCTIePUMEHT
(TipeBpallleHUsT OPraHUYeCKUX BEIeCTB MPY HarpeBaHUM, TMOJyYeHHe TUIeHa U U3yUYeHHe ero
CBOMCTB, KaUeCTBEHHbIE PeaKIy OPraHMueCKUX BelleCTB, ieHaTypariysi Oe/TIKOB ITPYU HarpeBaHUH,
L[BETHBIE PeaKI[uK Oe/IKOB) B COOTBETCTBHUH C ITPABUIAMHU TEXHUKH O€30T1aCHOCTH TPY 00palljeHnu
C BelecTBaMHd W 1abopaTOpHbIM 000pYZOBaHWEM, IPeJCTaBIATh Pe3y/bTaThl XMUMHUYECKOTO
JKCrepuMeHTa B ()OpMe 3amucCH ypaBHEHWH COOTBETCTBYIOIIMX Deakiyii ¥ (HOpMyIMpOBaTh
BBIBO/IbI HA OCHOBE 3THX Pe3y/IbTaTOB;

CcpOpPMHUPOBAHHOCTb YMEHUH KPUTHUECKM AaHA/JM3UPOBATh XUMHUYECKYI0 WH(POPMALHIO,
TIOTy9aeMyro U3 Pa3HbIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(opMaru, VIHTepHeT U IpyTUX);

CcOpMUPOBAHHOCTb YMEHWH COOJFO/IaTh TIpaBWIa 3KOJIOTHUECKH Iie/iecoo0pa3Horo
noBefieHUsi B OBbITy W TPY/OBOM [eSTeIbHOCTH B IIe/sIX COXPaHEeHHs CBOEro 370POBbS U
OKpY’Karolllel TPUPOAHONM Cpe/ibl, 0CO3HABATh OMACHOCTb BO3/IEMCTBUS HA >KUBbIE OPraHU3MbI
OTIpeZie/IEHHBIX OpPTraHMUeCKUX BeIecTB, TMOHMMas CMbICI TokaszaTtesns I[I/IK, mosicHSATH Ha
TIpUMepax Crioco0bl YMEHbILEHUsT U TPeJOTBPAIeHUs] UX BPEJHOTO BO3/JEMCTBUSI HAa OpPraHu3M
JesIoBeKa;

JJisi 00yUaroLMXCsl C OrpaHUYEHHBIMM BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE TPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX MeTO/|aX ITO3HAHUS BeIeCTB U XUMUUECKUX SIBJIEHU;

JJIS1 CJIETIBIX U C/1aD0BUJSIIMX 00YUYaroIUXCsi: YMEHHE UCTI0/Ib30BaTh PeIbe(PHO-TOUEUHYIO
cucreMy obo3Hauenuii JI. Bpaiinis A1 3anvc XuMu4deckKrux (opmyI.

11 K/TACC

[TpeameTHBIE pe3yibTaThl OCBOeHUS Kypca «O011jasi 1 HeopraHudecKast XUMHs» OTPayKaroT:
c(hOpMHPOBaHHOCTb NPe/CTAB/IEHMI: O XUMUUECKOM COCTaB/ISIIOLEeN eCTeCTBeHHO-HayYHON
KapTHWHBI MMpa, POJIM XUMUW B TIO3HAaHUM SIBJIEHWI NMPUPOJbl, B (JOPMUPOBAHUM MBILIEHUS U
KyJbTYpbl JINYHOCTH, €& (yHKIMOHAJIbHOM TPaMOTHOCTH, HeoOXOAUMOM [Jisi pelleHus



MPaKTUYEeCKUX 3a/lau M KOJIOTHUECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3/J0POBBIO U
TIPUPOJHOU Cpe/e;

B/IaJileHUe CHUCTeMOM XUMHUYECKUX 3HaHUM, KOTOpas BKJ/IHOYaeT: OCHOBOIIOJ/Ararolye
TIOHATHUST (XUMUYECKUN 371eMeHT, aToM, U30TOIl, S-, P-, d- 3/IeKTPOHHbIE OpOUTaIM aTOMOB, MOH,
MOJIeKyJla, MOJb, MOJISIpHBIA 00BEM, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTeleHb
OKMCJ/IeHUSl, XUMUYecKass CBA3b (KOBa/JIeHTHasi, WOHHAasl, MeTa/l/iMueckas, BOZJOpO/Has),
KPUCTA/UZTMUeCKasl  pellfTKa, TUIbl XMMWUYECKUX peaklWd, PpacTBOp, 3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUTBI, 3JIEKTPOJIMTUYeCKasl [UCCOLaLsl, OKUC/IUTe/b, BOCCTAHOBUTE/Ib, CKOPOCThb
XUMUUECKON peakliii, XMMHUYeCKoe paBHOBeCKe); TeOPUH U 3aKOHBI (TeopUsi 37IeKTPOTUTHYECKOU
Juccouyanyu, nepuoanueckrid 3akoH /. V. MeHzieneeBa, 3aKOH COXpaHEHMsI MacChl Bell|eCTB,
3aKOH COXpaHeHUsi W TpeBpallleHus] SHePryuu TMpU XUMUUeCKUX peaklusix), 3aKOHOMEePHOCTH,
CUMBOJIMYECKUI S3bIK XMMHWHM, MHDOBO33pEHUYECKHe 3HaHMS, JeXXallue B OCHOBe IOHWMaHUS
MIPUUMHHOCTU U CUCTEMHOCTH XUMUUECKUX sIB/IeHWH, (DaKTO/I0ruuecKe CBeZieHUsi O CBOMCTBAX,
coCTaBe, TIOJTyYeHHU U 0e30TaCHOM HCI0/Ib30BAaHWM Ba)KHEMILIMX HeopraHUueCcKuX BeIlecTB B
OBbITY ¥ TIPAKTUUYECKOH /IeTe/IbHOCTH UeIOBeKa,;

c(OpMHPOBaHHOCTb YMEHUU BbISIB/ISIT XapaKTepHble NPU3HAKW MOHATHUM, YCTaHABIUBATh
VX B3aMMOCB$I3b, WCIIO/b30BaTh COOTBETCTBYIOLIME TOHSTHS MPU OMUCAHUU HEOPraHWYeCKHUX
BeleCTB U WX MpeBpallleHnH;

chOpMHPOBAHHOCTh YMEHUI MCMO/b30BaTh XUMUUECKYI0 CUMBOJIMKY [Jisi COCTaB/eHUs
¢opMyn1 BeleCcTB W YypaBHEHUM XUMUYECKMX peakLUi, CUCTeMaTUYeCcKyld HOMEHK/ATypy
(IUPAC) u TpuBUanbHble Ha3BaHUSI OT/e/IbHbIX HeOpraHWUeCKUX BelecTB (yrapHbIM ras,
YIJIeKUC/bIN ra3, aMMMaK, raniéHas W3BecTb, HeralléHasi U3BeCThb, MUTbeBas Coja, MUPUT U
npyrue);

c(hOpMHPOBaHHOCTh YMEHUH OTpe/ie/siTh BaJIEHTHOCTb U CTeNeHb OKUC/IEHUS] XUMUUECKHUX
3JIEMEHTOB B COe/IMHEHUSX Pa3/IMYHOrO COCTaBa, BUJ, XUMUUECKOW CBsSI3U (KOBaJIeHTHasi, HIOHHas,
MeTasl/Invyeckasi, BOJJOpPO/iHasl) B COeJUHEHUSX, THUN KPUCTA//IMUeCKON DeLIETKA KOHKDPeTHOIrO
BelllecTBa (aTOMHasi, MOJIEKY/spHasi, WOHHasi, MeTas/ylduecKasi), XapakTep Cpeibl B BOJHBIX
pacTBOpax HeOPraHUYeCKUX COoe/IMHeHUH;

chOopMHPOBAHHOCTh YMEHUU yCTaHaB/IWBATh MPUHA//IE)KHOCTh HEOPraHMUYeCKUX BellecTB
10 UX COCTaBY K Orpezie/IEHHOMY KJ1acCy/TpyIie coeJHeHUI (MPOCThbIe BelllecTBa — MeTaslibl U
HeMeTaJl/ibl, OKCU/IbI, OCHOBaHHUSs1, KUCIOThI, aM(OTepHbIe TUAPOKCHU/IbI, COMN);

c(OpMHPOBaHHOCTb YMEHWM pacKpblBaTh CMBIC Mepuojuveckoro 3akoHa /[I. U.
MeH/lefleeBa W [IeMOHCTPHUPOBaTh €ro  CHUCTEMAaTU3UDYIOIIYI0, OOBSCHUTENBHYID U
MIPOrHOCTUYECKYIO (PYHKLIU;

chOpMUPOBAaHHOCTh ~yMEHUM  XapaKTepu3oBaTh 3/JIeKTPOHHOE CTpOeHHWe aTOMOB
XMMHUYECKUX 371eMeHTOB 1—4 neprozioB [leproguueckoli cucTeMbl XUMHAYECKUX 37emMeHToB /1. U.
MeH/je/ieeBa, WCIIO/B3ysT TIOHSATHSL «S-, P-, d-37IeKTPOHHBIE OpOWTAMM», «IHEPreTHUeCKHe
YPOBHU», OOBSICHSATH 3aKOHOMEPHOCTU HW3MEHEeHHMsI CBOMCTB XUMHUUYECKHX 3/IEeMEHTOB M UX
CoelMHEHWM 10 repuojaM U rpymnnam [lepuoanueckor cucTeMbl XUMUYECKUX 31emMeHToB [. .
MeHpeneeBa;

c(OpMHPOBAHHOCTL YMEHHUM XapaKTepHU30BaTh (OMUCKIBaTh) 00IIMe XUMHUYeCKUe CBOWCTBA
HEOPraHWUYeCKHX BeLeCTB pa3/lMYHbIX K/IaCCOB, MOATBEP)KATh Cyll[eCTBOBAaHUE I'eHeTHUYeCKOU
CBSI3M MeXK[y HeOpraHW4yeCKWMH BelleCTBAMU C TOMOLIbI0 YPaBHEHUM COOTBETCTBYHOLUX
XMMUYECKUX peakLui;

chOpMHPOBAHHOCTh YMEHUS K/IacCU(ULIMPOBAaTh XUMUUECKHEe pPeaklUyd T0 Pa3/IMuHbIM
NpU3HakaM (YMCIy W COCTaBy pearupyrolux BeLecTB, TeIoBoMYy 3(h@(eKTy peakiuy,
W3MEHEeHHUIO CTereHel OKHUCIeHUS 3/IeMEeHTOB, 00PaTUMOCTH peaKIvy, YUaCTHIO KaTalnu3aTopa);

c(hOpMHPOBaHHOCTh YMEHUI COCTaB/ISITh ypaBHEHHS peakLii pa3/InYHbIX TUIIOB, MTOHbIE U
COKpaIlléHHbIe YPaBHEHHUs] peakluii MOHHOrO0 OOMeHa, YUMTBIBasl YC/IOBHS, MPH KOTOPBIX 3TU
peakLuu UAYyT [0 KOHLIA;



chopMHUPOBaHHOCTL yMEHUI TPOBOJUTH peaklWy, TOATBEp)KAAIOI[He KaueCTBeHHbIH
COCTaB pAa3/MUHBIX HEOPraHWYeCKWX BEILeCTB, paclo3HaBaTh OMBITHBIM IyTEM WOHBI,
TIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUEeCKUX BeLeCTB;

Cc)OpMUPOBAHHOCTb YMEHHI pPacKpbIBaTh CYLIHOCTb OKHC/IATEIHHO-BOCCTAHOBHUTEIBLHBIX
peakLyii MocpeICTBOM COCTaBJIeHHST 3IeKTPOHHOTrO OajaHca 3TUX PeaKLii;

cpOpMUPOBAHHOCTh YMeHUH 0OBSICHSITh 3aBUCUMOCTh CKOPOCTH XUMUYECKOU PeaKIUd OT
pa3/MUHBIX (AKTOPOB; XapakTep CMeIIeHHs XUMHUYeCKOr0 DPaBHOBECHS B 3aBUCHUMOCTH OT
BHellTHero Bo3eicTeus (mpuHun Jle [latesnse);

chopMHUPOBaHHOCTL YMEHUI XapaKTepU30BaTh XMMHUUECKHE MPOLIECChI, JIe)XKalllie B OCHOBE
TIPOMBIILIJIEHHOTO TIOJTyYeHHWs] CepHOW KHUC/IOThl, aMMMaKa, a Takke C(OpMHUPOBaHHOCTb
npe/icTaB/ieHni 00 OOIIMX HAayuyHBbIX MPUHLWMAX U 3KOJOTHYECKUX MpoOsieMaX XUMUYECKOTo
TIPOU3BO/ICTBA;

chopMHUPOBaHHOCTL yMEHUH TMPOBOJUTH BBLIUMCIEHUS C WCIOJIb30BaHUEM TIOHSTHS
«MaccoBasi JloJisl BeIeCTBa B pacTBOpe», OOBEMHBIX OTHOILIEHWH Ta30B TPU XUMHUECKHX
peakIysiX, MacChl BeI|eCTBa WK 00bEMa ra3oB Mo U3BeCTHOMY KOJIMUECTBY BelleCTBa, Macce UK
00BEMyY OZIHOTO M3 YUaCTBYIOIIMX B PeakLiy Bel[ecTB, TeII0Boro 3¢ ¢ekra peaklid Ha OCHOBE
3aKOHOB COXPaHEHHUsI MaCChl BEIL|eCTB, TIPeBPALieH:sI U COXPAHEHUs SHePruy;
c)OpMUPOBAHHOCTh YMEHHUH COOJIFO/IaTh TMPaBU/a MOJIb30BAHUS XUMHUECKOH TIOCYZON U
nabopaTopHBIM 000pYZIOBaHUEM, a TAaKXKe TTpaBU/Ia 0OpaIeHus C BeljeCTBAaMU B COOTBETCTBUM C
WHCTPYKIIUSIMHU T10 BBITIOJTHEHUIO J1Ta00PaTOPHBIX XUMUUYECKUX OITBITOB;

copMHUPOBaHHOCTL YMEHWH TUIAHUPOBaTb W BBIMOJHATH XUMUYECKHUN SKCIIEPUMEHT
(pa3nokeHre TMepOKCHA BOJOpOJa B TPUCYTCTBHUM KaTalu3aTopa, OIpejesieHHe CpeJbl
PacTBOPOB BeIECTB C MOMOIIIBI0 YHUBEPCATBHOTO WH/IUKATOPA, BIIUSHUE PAa3/IMUYHBIX (aKTOPOB
Ha CKOPOCTh XMMHWYECKOW peaKIM{, peakluM WOHHOTO OOMeHa, KaueCTBEHHble DeakiMd Ha
cynbdar-, KapboHAT- U XJIOPUZ-aHUOHBI, Ha KaTHOH aMMOHUSI, pellleHHe 3KCIepUMeHTaIbHBIX
3a7au 1o Temam «MeTtautbl» U «HemeTa/uibl») B COOTBETCTBUH C TIPABH/IAMU TEXHUKH
6e3omacHOCTH TIpU OOpall[eH!H C BellleCTBaMH U JTabopaTOPHBIM 000PYZOBaHUEM, TIPe/ICTaB/ISATh
pe3yJsibTaThl XMMHUYECKOTO 3KCIepuMeHTa B ()OpMe 3aluch ypaBHEHUM COOTBETCTBYIOIIWX
peaknyii ¥ popMyTUPOBATh BHIBOZALI HA OCHOBE ITHUX Pe3Y/IbTaTOB;

CpOpPMHUPOBAHHOCTb YMEHUH KPUTHUECKM AaHA/JM3UPOBATh XUMHUYECKYI0 WH(POPMALHIO,
TI0JTyYaeMyI0 U3 Pa3HbIX HCTOUHHUKOB (CPeJiCTBa MaCCOBOM KOMMYHUKAIUH, VIHTEPHET U IPYTHX);
copMHpOBaHHOCTE yMeHHM COOJO/laTh TpaBHW/a 9JKOJIOTHUECKH Iiesiecoo6pa3Horo
TOBeJleHHs1 B OBITY U TPY/IOBOW [eSATeJbHOCTH B LIENX COXPaHEHWs CBOEro 3[0POBbsS U
OKpY’Karolllel TPUPOAHONM Cpe/ibl, 0CO3HABATh OMACHOCTb BO3/IEMCTBUS HA >KUBbIE OPraHU3MbI
ompe/ie/IEHHBIX BeLeCTB, TTOHUMasi CMBICT okasaTens [T/JK, mosicHATh Ha MpUMepax CIOCOObI
YMEHbIIIEHHUS U TIPe/IOTBPALIeHUsT UX BPEJHOTO BO3ZI€HCTBYSI HA OPraHU3M Ye/I0BeKa;

A1 00yJaroUXcsi C OrpaHWYeHHBIMM BO3MOKHOCTSIMU 3/I0DPOBBS: YMeHUEe TPHUMEHSTh
3HaHUs 00 OCHOBHBIX JIOCTYITHBIX METO/IaX ITO3HAHUS BEIIeCTB U XUMUUECKUX SBJIEHUM;

JJIS1 CJIETIBIX U C/1aD0BUASILIMX 00yUaromuXcsi: yMeHHe HUCTI0/Ib30BaTh pesibe(pHO-TOUEUHYIO
cucteMy obo3Hauenuit JI. Bpaiisisi /1 3anMcy XUMUYeCKUX (DOPMYJI.

TEMATHUYECKOE IVNTAHNPOBAHUE

10 KV/IACC
Ko/sinuecTBo uacos J/IeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TeM K II (undposkre)
/m E 0.1 - Beero Oé-ITPOJ'IbeIe pag’mqecxn oGpazoBaTe/bHbIe
porp paooThI e padoThI pecypcbl
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10 K/ITACC

Kopg,
NpoBepseMoro
pe3y/jbTara

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTAaThl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI Cpe/JHEero 00I1ero 00pa3oBaHusA

1

TEODETI/I‘JECKI/IE OCHOBBEI OpF&HH‘-IGCKOfI XMW

1.1

CdopMHUpPOBaHHOCTH TIPe/ICTaBIeHUM 0 XMUMUUECKOW COCTaB/IsIFOLLEN
eCTeCTBeHHOHAayYHOW KapTUHbI MHpPa, POJIM XMMHU B TI03HAHUU
sIB/IEHUI TIpUPO/bl, B (DOPMHUPOBAHUM MBIIIJIEHHSI U KYJIbTYphI
JIMYHOCTH, eé (YHKIMOHAIBHON TPAaMOTHOCTHU, HEOOXOMUMOM Jist
pellieHUsi TIPaKTHUeCKWX 3aZlau U SKOJIOTHYeCKU O0OOCHOBAHHOIO
OTHOIIIeHHsI K CBOeMY 3/10POBbIO U TIPUPOJIHOM cpejie

1.2

BrageHve cucteMou XMMHUUECKMX 3HAHWM, KOTOpas BKJ/IHOUAeT:
OCHOBOMO/Iararolye TIOHATHUS (Monekya, BaJIEHTHOCTb,
3/1eKTPOOTPULIATE/IbHOCTD, CTENeHb OKWUCJIeHHWsl, XUMUYecKas CBsi3b,
MOJIb, MOJISIDHAsi Macca, MOJISIpDHBIA O0BbEM, yTrepoJHbIil CKeseT,
GyHKI[MOHA/bHAsi ~ TpyMMa, pajiikKaa, UW30Mepus, HW30Mephl,
TOMOJIOTUUECKWUW PpsAJZl, TOMOJIOTH, YTIJeBOAOPOAbl, KUCJIOPOA- |
a30TCOZeprKalue CoeArHeHUs], OMOIOTHYeCKH aKTHUBHBIE BeIleCTBa
(yrsieBo/ipl, KUpHI, O€JIKK), MOHOMep, TIOJIMMEep, CTPYKTYPHOe 3BEeHO,
BbICOKOMOJIEKYJ/ISIDHbIE COe[MHEHUs1); TEOPUUM U 3aKOHbI (Teopus
XUMHUUECKOTO CTpPOeHUsi opraHuyeckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3bIK XUMUH, (DaKTOJIOrHUUecKue
CBeJIeHUsI O CBOMCTBax, COCTaBe, TIOMyYyeHUH U 0Oe30macHOM
WCIO/Mb30BaHUMA Ba)KHEWIIMX HEOPraHWUeCKUX U OpraHuuecKux
BelleCTB B ObITY U ITPAKTUUYECKOM /lesiTe/IbHOCTH UesioBeKa

1.3

ChopMUpPOBaHHOCTL YMEHHH BBISB/IATH XapaKTepHble TPU3HAKU
MOHSITUM,  yCTaHaB/IMBaTb WX  B3aMMOCBSA3b,  HWCIO/b30BaTh
COOTBETCTBYIOLLIME TIOHSITUSI TIDU OINMCaHWUM COCTaBa, CTPOEHHUSI U
TpeBpalleH! OPraHuueCcKux CoeIMHeHUN

1.4

chOpMHPOBAHHOCThL YMEHUI UCTIOb30BaTh XUMUUECKYI0 CUMBOJTUKY
J/Isl COCTaBJIeHHsI MOJIEKY/ISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOMH,
cokpalléHHo) (opMys oOpraHUUeCKMx BeleCTB W ypaBHEHUMU
XUMUUECKUX  peaklWi, W3roTaBIMBaTb  MOJEIN  MOJIEKY/
OpraHUYeCKWX BeIIeCTB [jIsi WIIHOCTPAlUMd WX XUMHUYEeCcKoro u
MIPOCTPAHCTBEHHOT'O CTPOEHUSI

1.5

CchopMUPOBaHHOCTh yMEHHH yCTaHABAMBATb TIPUHA/JIE)KHOCTh
M3y4YeHHbIX OpraHUUeCKUX BeIecTB M0 UX COCTaBy U CTPOEHHUIO K
orpezieiEHHOMY Kiaccy (rpymnme) coefivHeHWM (yreBOJOPO/bI,
KUCJIOPOZl U a30TCofiepKalljie COeIMHeHUs, BLICOKOMOJIEKY/ISIPHbIE
coelUHeHMs), [aBaTh WM Ha3BaHWsI TI0 CHCTeMaTUueCKOu
HoMmeHk/atype (IUPAC)

1.5

CdopmMrpoBaHHOCTb YMEHUS OTIpe/ie/ISiTh BU/IbI XUMUUYECKOU CBSI3U B
OpraHUueCcKUX CoeIMHeHUsIX (OAMHApHbIEe U KPaTHbIE)

1.6

ChopMUpPOBaHHOCTb yMEHUSI TIPUMEHSATb: TOJI0XKEHUs] Teopuu
CTPOEHUs1 OpraHuyeckux BeiriectB A.M. ByTnepoBa /151 00bsiICHEHUS
3aBUCHMOCTU CBOMCTB BeIeCTB OT MX COCTaBa U CTPOEHUSI; 3aKOH
COXpaHEeHHsI MacChl BelIeCTB

yr JIEBOJOPO/JBI. KI/ICJIOPOACO,E[QP)KBH_[I/IQ u d30TCOep Kalyre




OpraHn4yeckre Coe JMHEHUW . BbICOKOMOJIEKYJ'IﬂpHBIe COeIMHeHUA

2.1

ChopMHpPOBaHHOCTb YMEHWM NPHUBOJUTHL TpPUBHA/bHbIE Ha3BaHUS
OT[leJIbHbIX OpPraHWYeCKUX BelecTB (3TWeH, MPOIMWIeH, alleTUIeH,
STUIEHTJIUKO/b, TJULEPUH, (QeHos, (opManbAerusi, aleTaableruy,
MypaBbMHasg KHC/IO0Ta, YKCyCHasl KUCJIOTa, OJIEMHOBAasi KHUCJIOTAa,
CTeapyHOBAasi KUCJIOTa, T/I0K03a, (PyKTO3a, Kpaxmas, LIe/irn/i03a,
TJIULIVH)

2.2

ChopmMHUpOBaHHOCTbL YMEHUI XapaKTepu30BaThb COCTaB, CTpOEHHUe,
(dbu3myeckre W XUMHUUYECKWe CBOWCTBA TUIMMYHBIX TIpe/iCTaBUTesel
Pa3/IMUHBIX K/1aCCOB OpPraHMYeCcKUX BelllecTB (MeTaH, 3TaH, STUJIEH,
TMpOIW/IeH, aieTuneH, OytagueH-1,3, merunOyrtaaueH-1,3, GeH3o,
MeTaHOJI, 3TaHOJI, STUIEHT/IMKOJIb, T/IULIePUH, (eHOJI, aljeTa/lb/eru/,
MypaBbUHasE ¥ YKCYyCHasl KMCJIOTHI, TJIFOKO3a, KpaxmaJl, 1e/UIr0/I03a,
aMMHOYKCYCHasi KUCJIOTa)

2.3

ChopMHUpOBaHHOCTb YMEHHsI WTIOCTPUPOBATh FeHEeTUUeCKYIO CBSI3b
MeXJy TUNUUHBIMU TIpeJCTaBUTESIMM  pa3/iMyHbIX  KJIaCCOB
OpraHWYeCcKMX  BeleCTB  YypaBHEHUSMU COOTBETCTBYHOIIUX
XUMHUUECKUX peaklii C UCTI0Ib30BaHUEM CTPYKTYPHBIX OpMYJI

2.4

ChopMHUpPOBaHHOCTb ~ YMEHHUsl  XapaKTepu30BaTh  MCTOUHUKH
YTJI€BOJJOPO/IHOTO ChIPbsi (HE(Tb, MPUPO/HLIN T'a3, YroJb), CIIOCOObI
UX T1epepaboTKM U  [pPaKTMUYeCKOe TIPUMEeHEHHe TIPOAYKTOB
nepepaboTKU

XuMHd U )KU3Hb. PacuéTsl

3.1

CchopMHUPOBaHHOCT yYMEHWM B/aJeTb CUCTeMOM 3HaHUK 00
OCHOBHBIX MeTOJaX HayuyHOIO IO3HaHHUS, UCMO/b3yeMbIX B XUMHUU
NP W3y4YeHUW BeIeCTB M XUMWYeCKUX sIBIeHWM (HabsogeHue,
V3MepeHue,  SKCIIeDUMEHT,  MOJe/MpOBaHKe),  HCII0/Ib30BaTh
CUCTEMHblE XUMHWUeCKHe 3HaHusl [ TIpDUHATHS peLleHud B
KOHKDEeTHbBIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C BellleCTBaMU U UX
NIpUMeHeHHeM

3.2

CdhopMHUPOBaHHOCTh yMeHHWH CoO/M0aTh TIpaBUIa T0b30BAHUS
XUMHAYeCKON TIOCy/I0 U 1abopaTOpPHBIM 00OpyZOBaHUEM, a TaKXKe
rpaBu/ia oOpallieHus C BeleCTBaMU B COOTBETCTBUU C HHCTPYKI[USIMH
TI0 BBITIOJTHEHHIO JTA00PAaTOPHBIX XUMUUYECKHX OTbITOB

3.3

CchopMUpOBaHHOCTb ~ YMEHMM  IJIaHMPOBAaTb W BBINOJHATh
XUMHUUECKUW S5KCIepUMeHT (TpeBpallleHus OpraHhYecKuX BelecTB
IIpY HarpeBaHWM, IIOJlyueHWe STW/eHAa W H3y4yeHHe ero CBOMCTB,
KaueCTBEHHble peaklLMM OpraHUuYecKWx BeIecTB, JeHaTypaLus
0e/KOB TIpM HarpeBaHUH, L[BETHbIE Peakly Oe/KOB) B COOTBETCTBUU
C TIpaBUJIaMH TEXHUKH 0e30T1aCHOCTH MpY 00palljeHnH C BelljeCTBaMU
¥ 7nabopaTopHbIM 000py/0BaHMEM; TIPeJCTaBIATh Pe3y/bTaThl
XUMHUUECKOTO JKCIlepuMeHTa B (OpMe 3alMCU  YpaBHEHUM
COOTBETCTBYIOLMX peakLui M (opMy/IMpOBaTh BbIBO/bI HA OCHOBE
5TUX pe3y/IbTaTOB

3.4

ChopMUpOBaHHOCTL ~ YyMEHUM  TMPOBOJWTH  BBIYKUC/AEHUS  TIO
XUMWYeCKUM ypaBHEHHUSM (Macchl, 00bEéMa, KOJHMUECTBA UCXOJHOTO
BellleCTBa W/IM TMPOJYKTa peaklUy M0 W3BeCTHBIM Macce, 00BLEMY,
KOJIMUeCTBY OHOT0 M3 UCXOAHbIX Bel[eCTB WY NPOAYKTOB PeaKLin)




3.5

CchopMUpOBaHHOCTb ~ YMEHMM  KDUTHMUECKd  aHa/lW3UpOBaTh
XUMUUECKy0 MH(pOpMaIUIo, MOyyaeMyl0 U3 pa3HbIX HMCTOYHUKOB
(cpencTBa MaccoBol nH(oOpMalWu, ceTb VIHTepHET U Jipyrue)

3.6

CchopMUpOBaHHOCTb YMeHMM COOJIOAATh TpaBUia 3KOJOTHMUeCKH
11e/1ecO00pa3HOTo TOBeJieHUsT B OBITY U TPYJOBOU JIeATeTbHOCTH B
L[e/IsIX COXPaHeHHsI CBOETr0 3[J0POBbSl M OKpY’Karolllel MPUPOJHOU
CpeZibl, 0CO3HaBaTh OMACHOCTb BO3/|€MCTBUSI Ha XKMBblE OPraHWU3MbI
orpe/ie/IEHHBIX OPraHWYeCcKUX BeleCcTB, IOHMUMasi CMbIC/T [T0Ka3aTersi
[MOK (mpefenbHO [AOMYyCTUMOW KOHL|EHTpALlMM), TMOSCHATh Ha
rpuMepax Croco0bl yMeHblIeHUsT U TIpeoTBpallleHUs] UX BPeJHOTO
BO3/IeMiCTBUS HA OPraHU3M uesioBeKa

11 KJTIACC

Kop

npoBepsieMor
0 pe3yibTarTa

IIpoBepsieMble MpeJMeTHBIE Pe3y/IbTaThl 0CBOEHHSI 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPpaMMBbI CpeJHero 001ero 06pa3oBaHus

1

TEOPQTI/IIIECKI/IG OCHOBBI XMMHH

1.1

Bragenne cucTteMoll XMMMUeCKMX 3HaHWM, KOTOpas BK/IIOUaeT:
OCHOBOIIO/IATAIOII[e  TIOHSTUS  (XUMUUECKWW  3/IeMeHT,  aToM,
3/IeKTpoHHasi 000/i0ukKa aroma, S-, p-, d-3JIeKTPOHHbLIE OpOWTaIH
aTOMOB, WOH, MOJIeKYyJ/a, BaJieHTHOCTb, 37eKTPOOTPHUIIATEeTbHOCTb,
CTeleHb OKWUCJIEHWs, XUMMUUecKasi CBsi3b, MOJIb, MOJISIpDHasi Macca,
MOJISIDHBIN 00BEM, KPUCTA/UTAYECKasi PEIIETKA, THUITbl XUMHUECKUX
peakiui (OKMC/TUTETbHO-BOCCTAaHOBUTE/ILHEIE, 9K30- u
9H/I0TEPMHUUECKHE, PeaKI[M MOHHOT0 0OMeHa), PaCTBOP, 3JIEKTPOJIUTHI,
HE3JIEKTPOJIUThI, 3/7eKTPOJIUTAYECKas [AUCCOLMALsl, OKUCIUTEb,
BOCCTAaHOBUTE/b, CKOPOCTh XHWMHUUECKOM peakiuyd, XUMHUUecKoe
paBHOBeCHe); TEeOPUM M 3aKOHbI (Teopusi 3/1eKTPOJIMTHUYECKOM
muccouyauuny, Ilepuoanueckuii 3akoH /[I.M. MeHgeneeBa, 3akoH
COXpaHeHHUsl MacChl), 3aKOHOMEPHOCTU, CUMBOJIMYECKUN SI3bIK XUMMUHY,
(hakTo/IOTMUECKHE CBe/leHUs O CBOMCTBAX, COCTaBe, IOJyUeHUM U
6e30MacHOM MCIO/Ib30BaHUY BaXKHEHIITNX HEOPraHUUeCKUX BEIeCTB B
OBbITY ¥ IPAKTUYECKOM /IeATe/TbHOCTH UeI0BeKa

1.2

CCl)OpMHpOBaHHOCTL YMEHI/II‘;I BBISBJ/IATE XdPdKTE€PHBIE TIpDU3HAKW U
B3aMMOCBA3b H3YUE€HHbBIX HOHHTHﬁ, IMPpUMEHATL COOTBETCTBYHOLHE
IMOHATHUA TIpU OIIMCaHWU CTpPOE€HUA U CBOMCTB HeopraHn4YeCKux
BeleCTB U UX HpEBp&H.[EHHfI; BbIABJ/IATH B3aMMOCBA3b XMMHWUECKHUX
3HAHUN C ITOHATHUAMA nu npeacTaB/JIeHUAMUA APyrux
€CTeCTBEHHOHAYYHbBIX IMMPEAMETOB

1.3

BnageHre OCHOBHBIMU MeTO/laMM HAay4YHOTO TO3HaHHUs BeIIeCTB U
XUMUYECKUX sIBIEHUHM (HaOmogeHue, W3MepeHHe, 3KCIIePUMEHT,
MO/Ie/TMPOBaHNe)




1.4

CchopMHpOBaHHOCTb YMEHHH OMpeZesisiTb BajleHTHOCTb U CTeNeHb
OKHUCJIEHUSI XUMHUUYECKUX 371eMEeHTOB B COeJUHEHUSIX pa3TuuHOro
cocTaBa, BHJ, XUMHUYECKOW CBsi3M  (KOBajieHTHasl, MOHHas,
MeTaJl/nuecKasi, BOZOPOHasi) B COeIMHEHUSIX, TUT KPUCTa/VIAYeCKOu
PeLIETKY KOHKPETHOT'O BelllecTBa (aTOMHasl, MOJIEKY/IsipHasi, MOHHas,
MeTaJlJInyecKas)

1.5

CdhopMUpoBaHHOCTb YMEHU OTpe/ie/ISiTh XapakTep Cpe/ibl B BOJAHBIX
pacTBopax HeOPraHWUUeCKUX CoeIMHEHNN

1.6

CchopMHUpPOBAaHHOCTb  yMeHHsI  KIacCU(UIMPOBATh  XUMHUYeCKue
peakiIuu 0 pa3/nyHbIM MPU3HAKaM (YMC/IY U COCTaBY Pearupyroiux
Bell[eCTB, TerioBOMy 3(deKTy peakijuu, H3MeHeHUI CTeleHel
OKWCJIeHUsI ~ 3/IeMEHTOB,  OOpaTUMOCTM  peakl[iW,  Yy4yaCTHIO
KaTaJiM3aTopa)

1.7

ChopMHUpPOBaHHOCTL yMEHUN COCTaB/SATh ypaBHEHUs peakiluil
Pa3/IMUHBIX TUIIOB, TOJIHbIE U COKpAIllEHHbIe YDPaBHEHUs peakLui
WOHHOTO OOMeHa, yUMThIBasi yCJOBUs, TPU KOTOPBIX 3TU peakiuu

WAYT 10 KOHIIA

1.8

CdopMupoBaHHOCTh yMeHUH MPOBO/IUTH peaxiuu,
MO/ITBEp>KJatoLe KaueCTBEHHbIN coCTaB Pa3MUHBIX
HeOpraHWueCKuX BeIecTB, Pacro3HaBaThb OMNBITHBIM IyTéM HWOHBI,
TIPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX HEOPTaHUUECKHX BellleCTB

1.9

CchopMHUpOBaHHOCTb YMEHHI pacKpbIBaTh CYLIHOCTb OKUCIUTETbHO-
BOCCTaHOBUTETbHBIX peakiuit ToCpeiICTBOM COCTaBJ/IeHUSI
3JIEKTPOHHOTO 6asiaHca 3TUX peaklyi

1.10

ChopMHUPOBAaHHOCTb YMeHUM OOBSICHATH 3aBUCUMOCTb CKODOCTH
XUMHWUECKON peakiuu OT pa3TMuHbIX (haKTOpPOB

1.11

CdhopMHUPOBaHHOCTb YMeHUH OOBSACHATH XapaKTep CMeleHus
XMMHUECKOT0 PaBHOBECHS B 3aBUCHMOCTHU OT BHEIITHETO BO3ZeHCTBUs
(mpunHumn Jle HlaTenbe)

OO0r111ast ¥ HeOpraHUYecKasi XUMHUSI

2.1

CdopMHpOBaHHOCTL YyMEHUHN pacKpbIBaThb CMbIC [leproanueckoro
3aKOHa O.N. MenesneeBa 15 JeMOHCTPUPOBAaTh ero
CUCTeMAaTH3UPYIOIIYI0, OOBSCHUTE/NbHYI0O M MPOTHOCTUYECKYIO

byHKIN

2.2

CchopMUpPOBaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  3JIEKTPOHHOE
CTpOeHVe aTOMOB XHWMWUeCKUX 3/7emMeHTOB 1-4  mepuozioB
[Tepyosnueckor  cuUCTeMbl  XMMWUeCKMX  3nemeHToB  [.U.
MeH/jesieeBa, UCIIOJIb3Ysi TOHATUS «S-, P-, d-27IEKTPOHHBIE OPOUTATIY,
«9HepreTUYecKre YpOBHU», OOBACHATh 3aKOHOMEPHOCTU U3MEHEeHUs
CBOMCTB XMMHUYECKUX 37IeEMEHTOB U MX COeJIMHEeHWH T0 Mepuojam 1
rpynnam Ileprosnueckou cuCcTeMbl XMMUYeCKuX 31emeHTOB [I.11.
MeHnjeneeBa

2.3

CdopMUpOBaHHOCTb YMeHUI XapaKTepr30BaTh (OMMCHIBAaTh) 0OIMe
XUMHAYEeCKHe CBOWCTBA HEOPraHMYeCKWX BelecTB Pa3/MUHbIX
K/1aCCOB, MO/ TBEP)K/AaTh CyllleCTBOBaHME FeHeTUYeCKO! CBSI3U MeXAy
HEOpraHMYeCKMMHM  BellleCTBAMU C  TIOMOLIBIO  YPaBHEHUI
COOTBETCTBYIOLLMX XUMHUYECKUX pPeakL|i




2.4

CchopMUpPOBaHHOCTb  yMEHHI  yCTaHaB/MBaTh TPUHA/JIEKHOCTD
HEOPraHWYeCKHX BeIIeCTB T10 UX COCTaBy K OMpeZieIEHHOMY K/acCy
(rpymnme) coeHeHUM (MPOCThIe BelljeCTBa — MeTasllbl U HeMeTasl/bl,
OKCH/TbI, OCHOBAHHUSI, KUCJIOTBI, aM()OTepHbIe TUPOKCHU/IBI, COJIH)

2.5

CcdopMUpOBaHHOCTb YMEHU UCII0/1b30BaTh XUMUYECKYH CHMBOJIUKY
JJI1  cocTaBieHUs1 (OPMy/ BelLeCTB W ypaBHEHUHM XWMUYeCKHUX
peakiui, cucreMatuueckyro HoMeHk1atypy (IUPAC) u TpuBHuanbHble
Ha3BaHWs OTJe/bHbIX HeopraHWuYecKuxX BellecTB (yrapHblid ras,
YIJIEKWC/BIA Ta3, aMMUaK, ramiéHasi U3BeCTb, HerailéHas H3BeCTb,
NIUTbEBasi COJiA, TUPUT U JpyTrue)

2.6

CdhopMHpPOBaHHOCTb YMEHMM XapaKTepU30BaTh (OIMHUCHIBAThH) OOII[He
XUMUUeCKUe CBOMCTBA HeOpraHMYeCKMX BeIeCTB pa3/MUHbIX
K/IaCCOB, TIO/ITBEP)K/IATh CYIleCTBOBaHKE FreHeTUUeCKOMN CBSI3U MeXIy
HeOpraHWueCKVMMU  BellleCTBaMU C  TIOMOIIbI0  ypaBHEHUM
COOTBETCTBYIOUIMX XUMUUECKUX PeaKIvi

2.7

CchopMUPOBAaHHOCTb ~ YMEHWM  TJIaHMPOBAaTb U BBITIOJHSTD
XUMHYECKUW 3KCIepUMeHT (pas/jiokeHWe TepoKCHZa BOAOpOAa B
TIPUCYTCTBUM KaTa/ll3aTopa, oripe/iesieHre Cpe/ibl PACTBOPOB BellleCTB
C TIOMOILBI0 YHMBEpPCAJbHOTO WHJMKATOPa, BJMSHUE pa3IUYHbIX
(hakTOpOB Ha CKOPOCTb XMMMYECKOM peakliW, peaki[id HOHHOTO
oOMeHa, KaueCTBeHHbIe PeakIy Ha Cy/b(ar-, KapOOHaT- U XITOpU/-
aHWOHBI, Ha KaTUOH aMMOHMSI, pellleHre SKCIIepUMeHTa/IbHbIX 3a/ay
1o Temam «MeTasuibi» U «HeMeTanib») B COOTBETCTBUU C IIPaBU/IaMU
TeXHUKH 0e3omacHOCTH Tipd OOpallleHHHd C Bel[eCTBaMH U
nabopaTOpHbIM  00OpyJOBaHWEM;  TIPEACTaBISATb  Pe3yJ/bTaThl
XUMHUYECKOT0 JKCllepuMeHTa B  ¢GoOpMe 3alMcH  ypaBHeHUM
COOTBETCTBYIOLL[UX peakluil U (opMy/HMpOBaTh BLIBOJbI Ha OCHOBE
3TUX pe3yJIbTaTOB

2.8

CchopMUpPOBaHHOCTb yMeHUM CoOM0aTh TpaBUIa T0JIb30BaHUS
XUMUYECKOH TIOCY/ION M /1abopaToOpHBIM 000pY/I0OBAaHHEM, a TaKXKe
TipaBr/Ia oOpallieHus C BellleCTBaMU B COOTBETCTBUM C MHCTPYKLIUSMU
T10 BBHITIOJTHEHUIO JTA00PATOPHBIX XMMUYECKHMX OTbITOB

2.9

CchopMUpOBaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  XUMUYECKHe
TIPOLIeCChI, JieXKalllie B OCHOBE MPOMBILLIJIEHHOTO TOTyUeHUs] CepHOU
KHUC/IOThI, aMMHaKa, a TakK)Xe C)OPMUPOBAHHOCTh TIPe/ICTaB/IeHUH 00
o0IMX HayuyHBIX TIPUHLUINAX MW JKOJOTUYeCKUX mpobieMax
XUMHYECKOT0 MPOU3BO/CTBA

XUMUA U )KU3Hb. PacuéThl

3.1

CchopMHUpOBaHHOCTH TIpe/ICTaBIEHUM 0 XMMHUECKON COCTaBJIsIOLei
eCTeCTBeHHOHAyYHOM KapTHUHBI MHpPA, POJM XUMHU B TO3HaAHUU
SIBJIEHUN TIPUPOAbI, B (POPMUPOBAHUU MBIILIEHUS W KYJIbTYPbI
JIMYHOCTH, eé (YHKIMOHA/JILHOW T'PaMOTHOCTH, HeOOXOAUMOM st
pellieHHs] TIPaKTUUeCKHUX 3a/lad U IKOJIOTUYeCKH 0OO0CHOBaAHHOTO
OTHOIIIeHHUsI K CBOEMY 3/I0POBbIO U TIPUPOHOM cpejie

3.2

CchopMHpOBaHHOCTb ~ YMEHMM  KPUTMYeCKW  aHaIU3MpOBaTh
XUMHUUYECKYI0 MH(OpMaL1IO, MOAy4YaeMyl0 M3 pasHbIX HWCTOUYHHKOB
(cpescTBa MacCOBOM KOMMYHUKALUMK, ceTb VIHTEpHeT U ipyrue)




3.3

CcdopMUpPOBaHHOCTb YMeHHMM COOJIIOAATh TpaBWia HSKOJIOTUUeCKU
1]e/1eco00pa3HOro TIOBeJieHNst B OBITY W TPY/IOBOM [1eSITeTbHOCTH B
L[eJIIX COXPAHEHUs] CBOEro 3[0POBbS M OKPY)Karolljeil MPUPOJHON
cpefibl

3.4

Oco3HaBaTh OMACHOCTb BO3[€MCTBUSI HA JKUBble OpraHU3MbI
OIpe/le/IEHHBIX ~ BellleCcTB, IIOHMMass cMblca Tnokaszarens I1JK,
TIOSICHSITH Ha MpUMepax Crioco0bl yMeHbILeHUs U TTPeJOTBPaIleHHsT KX
Bpe/IHOrO BO3/IeHiCTBMs HA OPraHu3M YesioBeKa

3.5

CdhopMHUPOBAaHHOCTh ~ YMEHWIM  TPOBOJWTH  BBIUKCJEHUSI  C
WCTIO/Ib30BaHUEM TIOHSITHSI «MacCoBasi [I0JIsl BEIleCTBAa B PacTBOPe»,
O00BEMHBIX OTHOILEHWUH Tra30B TMPU XMUMHUYECKUX PEeaKIUAX, MaCChl
BeIleCcTBa WM 00bEMa Tra30B IO U3BECTHOMY KOMYECTBY BelleCTBa,
Macce WM 00bEMY OIHOTO M3 yuaCTBYHOLIUX B Peakl[UM BEILEeCTB,
TerIoBOro 3¢ ekra peakijii Ha OCHOBE 3aKOHOB COXPAHEHHsI MaCChI
BEIL|eCTB, MPEBPAIeHUs] M COXPAaHEHUs SHEPTUU




ITPOBEPAEMBIE OJIEMEHTBI COJEPXXAHUA

10 K/ITIACC

Kop,

IIpoBepsieMblil 3/IeMeHT COAep>KaHUA

1

TeopeTuueckrie OCHOBbI OPraHUYecKor XUMUHU

1.1

[IpegMeT opraHMYecKOM XUMHM: eé BO3HUKHOBEHHWeE, pasBUTHE W 3HaueHue B
II0JIy4eHUY HOBBIX BeleCTB U MaTepuasoB. Teopus CTpOeHUs OpraHUuYeCcKUx
coeguHenn A.M. BytniepoBa, eé 0CHOBHBIE ITOI0KeHUsI

1.2

CtpykTypHble (GOpMy/bl OpraHMYeCcKWX BelllecTB. ['omosorusi, u3omepwus.
XuMHUecKasi CBSI3b B OPraHMYeCKHUX COeIMHeHUsSX — OJIMHapHble U KpaTHbIe
cBsi3u. [IpesicTaBieHue 0 KiacCU(UKaLMK OpraHUuecKuX BelllecTB

1.3

HomeHkaTypa opranrueckux coeiJMHeHUM (CUCTeMaTUuecKasi) U TPUBUAJ/IbHbIe
Ha3BaHUsl Ba)KHENIINX NpeJCTaBUTe el KJ1acCOB OPraHUueCKHX BelllecTB

YTJ1eBOZI0OPO/IbI

2.1

AnKaHbI: COCTaB M CTpOEHWe, TOMOJIOTWYeCKMil psii. MeTaH U 3TaH —
TIpOCTeiile TIpe/iCTaBUTeIM aJKaHOB: (M3MUeCcKre W XUMHUeCKhe CBOMCTBa
(peakuuy 3aMmellleHHsi M TOpPEeHMsI), HaXxOXKJeHue B TIpUpojie, TONydyeHWe U
TIpUMEeHeHHe

2.2

AJKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUYeCKU psii. DTUIeH U TIPOIv/eH —
TpocTeiiilivie TpeJCTaBUTeM anKeHOB: (U3UuUecKre U XMMHYecKre CBOWMCTBa
(peakuyy TUAPUPOBAHUS, Ta/OTeHUPOBAHUS, TUApPATAL[UM, OKUC/IEHUS U
TI0JTMMEPH3aIiin), TI0/TyueHre U IPUMeHeHe

2.3

Ankanvensl: OyrtagueHn-1,3 u MetunOytaaueH-1,3: CTpoeHUe, Ba)KHEHIIIVe
XUMHYEeCKUe CBOMCTBA (peakLiys TosiiMepur3alun). [TosiyyeHre CHHTeTUUECKOTO
KayuyyKa U pe3uHbI
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ANKuWHBIL: cOCTaB U 0COOEHHOCTH CTPOEHHMS], FTOMOJIOTUUECKUH Psifi. ALIeTHUIEeH —
TIPOCTeMINNi TIpe/icTaBUTelb a/JKUHOB: COCTaB, CTpOeHUe, Gu3UuecKde U
XUMHUUeCKWe  CBOMCTBAa  (peakUUM THAPUPOBAHUS,  TaJOreHHPOBaHMUS,
TU/ipaTalliy, TOpeHust), MoJlyueHre U IpUMeHeHre

2.5

Apensl. beH3on: cocrtaB, CcTpoeHue, ¢u3NuYecKMe M XMMHYECKHe CBOWCTBa
(peaky rajoreHUpoOBaHWs W HUTPOBaHUs), IOJlyueHHWe W TpUMeHeHue.
Tosyos: cocTaB, CTpoeHUe, (PU3MUeCKUe W XUMHUeCKHe CBOMCTBA (peakiuu
rajJoreHMpoBaHUsl U HUTPOBAHUs), MOIy4YeHHMe U NpUMeHeHHe. TOKCUYHOCTb
apeHOB. ['eHeTHueckasi CBSI3b MeXX[y YIVIEBOZOPOJaMH, NPUHAJJIEKaUMU K
pa3/IMYHbIM KJlaccaM

2.6

[IpyupojHble WCTOYHMKUA YTJIeBOAOPOAOB. [IpupojHBIM ra3 M TMOMyTHbIE
HedTsHble Ta3bl. HedTh 1 eé mpoucxoxkzaenue. CriocoObl mepepaboTKu HeDTH:
reperoHkKa, KpPeKUHT (TepMUYeCKU, KaTaJuTUuecKuil), muposus. [1poayKTbi
riepepaboTKU HeTH, X PUMeHeHHe B IPOMBIILIEHHOCTH U B ObITY. KaMeHHBI
yT0JIb ¥ IPOAYKTHI €T0 repepaboTKu

Kucnopozicozepykaiiye opraHiueckie CoeJMHeHusI

3.1

[lpenenpHble OAHOATOMHbIE COUPTHI. MeTaHO/N Y 5TaHOM: CTPOEHHe,
¢u3nueckve ¥ XUMHUYECKUe CBOWCTBA (peakluu C aKTUBHBIMU MeTajjlaMH,
rajoreHOBO/IOPOJiaMH, TOpeHHe), TpUMeHeHWe. BozopozHble CBs3U MeXay
MOJIeKy/laMU CIUPTOB. [leficTBUe MeTaHO/1a ¥ 3TaHOoJla Ha OPraHW3M YesioBeKa.
MHoroaToMHble CITUPThL. DTUIEHIVIMKO/b U TJIMLIEPUH: CTPOeHUe, (U3nuecKre
Y XMMUYECKHe CBOWCTBA (B3aMMOJENCTBHE CO LeJ0YHBIMU MeTalJIaMH,




KaueCTBeHHad pedKlud Ha MHOI'OdTOMHBbIE CHI/IprI). HEﬁCTBHe Ha OpraHuv3sM
yejiIoBeKa. HPI/IMEHQHI/IE TJIMLEPYHA Y 3TUJIEHTJIMKOJIA

3.2

deHOM: CTpoeHWE MOJIeKy/bl, (U3MUecKhe U XUMUUeCKWe CBOMCTBa.
TokcuuHoCTh (heHona. [Ipumenenue deHona

3.3

Anbgerusibl U KeToHbI. @opMasbJeru, alieTanberusi: CTpoeHue, hrsudeckue u
XUMHYEeCKHe CBOUCTBA (peakLy OKUC/IEHHUS U BOCCTAHOBJ/IEHUS], KAUeCTBEHHbIe
peakiiiu), 1oJjiyueHre U NMpUMeHeHUe

3.4

O[IHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIe KUCIOThL. MypaBbUHasi U YKCYyCHast
KHCJIOTBL: CTPOeHue, (pr3ndeckrue M XUMUUYeCKHe CBOWCTBA (CBOMCTBa, 00Lue
JJIs1 Kjlacca KHUC/IOT, peakuusi STepuduKalyu), TMojyueHHe U TpUMeHeHUe.
CreapuHOBasi U OJIeMHOBAsi KUCJ/IOThI KaK MPeCTaBUTeMN BBICIINX KapOOHOBBIX
KUCIO0T. Mblla KaK COJIM BBICIIMX KApOOHOBBIX KUCJIOT, UX MOOLIee IeiCTBHe

3.5

CnoskHble 3UpbI Kak MPOU3BO/HbIe KAPOOHOBBIX KUCIOT. ['MAPOIN3 C/I0XKHBIX
3¢upoB. XKupsl. 'naponus xupoB. [IpuMeHeHue upoB. brosoruueckasi posb
JKUPOB

3.6

YrneBoabl: COCTaB, KAacCUPUKaLMs yrieBoi0oB (MOHO-, AU- U TIOJMCaXapyu/pbl).
['roK03a — MPOCTEHIINE MOHOCaXapuji: 0COOEHHOCTU CTPOEHHSI MOJIEKYIIbI,
¢bu3nyeckie M XUMUUeCKMe CBOWMCTBa (B3aMMOJENCTBHE C TUPOKCHIOM
memu(Il), okucieHne amMmuauHbiM — pacTBopoM  okcuga  cepe6pa(l),
BOCCTaHOBJIeHUe, Opo)KeHHe TJIFOKO3bI), HaXOXK/JeHe B MPUPO/ie, TIPUMeHeHue,
buosiornueckast posib. @otocuHTe3. dpyKTO3a KaK U30Mep TJIIOK03bl. Kpaxman u
1[eJITF0JI03a KaK MPUPOJHbIe TosmMepbl. CTpoeHHe Kpaxmasa M IIeJUTHJIO3bI.
dusnyecke W XMMUYeCKHMe CBOWCTBa Kpaxmana (TUApPO/N3, KaueCcTBeHHas
peakiiyisi C K0JI0M)

A3oTCozeprKallie oOpraHuuecKre coeInHeHNs

4.1

AMUHOKHCIOTHI KaK aM(oTepHble OpraHuueckde coefivHeHus. Pusnueckre U
XMMHYEeCKUe CBOMCTBA aMHWHOKHUCJIOT (Ha mpuMepe rauiuHa). buosornueckoe
3HaueHre aMUHOKUCOT. [lenTr bl

4.2

benku Kak npUpOZHble BBICOKOMOJIEKY/ISIpHble coeJuHeHus. IlepBuuHas,
BTODUYHAs U TPeTHUYHasi CTPYKTypa OenkoB. XMMHUeCKHe CBOWCTBAa OeTKOB:
TUPO/N3, fieHaTypalysi, KaueCTBeHHbIe PeakIiy Ha Oesku

BbICOKOMOEKyIsipHble COe/IMHEeHMUs

5.1

OcCHOBHbIe TIOHSITUSI XUMHUM BbICOKOMOJIEKYJISIDHBIX COeIMHEeHUI: MOHOMep,
ro/sivMep, CTPYKTypHOe  3BEeHO, CTeleHb TOJMMepHU3aliuM,  CpeJHss
MosieKy/sipHass macca. OCHOBHble MeTO/Ibl CHHTEe3a BBICOKOMOJIEKY/ISIPHBIX
coe/IMHeHUN — T0/IMMepHr3alisi U MOJIMKOH/IeH calys

5.2

OKCIlepUMeHTa/IbHble METO/ibl H3y4YeHMs BeLeCTB U HX [peBpalleHUil:
O3HaKOM/IeHWe C oOpa3laMu TIPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH,
T1acTMacc, KayuykoB. [TosyyeHrie CHHTETUUECKOTO KayuyKa M pe3UHbI

11 K/TACC

Kop,

IIpoBepsieMbI 3/IeMEeHT COAePKaHHS

1

TeopeTryeckre OCHOBbI XUMHUU

1.1

XUMHUUECKUH 3/1eMeHT. ATOM. S1po aToMa, U30TOIIbI. DJIeKTPOHHAsi 000/10UKa.
OHepreTuyeckre YpOBHH, TIOAYPOBHU. ATOMHbBIe OPOUTA/H, S-, p-, d-37IeMEeHTHI.
OcobeHHOCTH pacripe/iesieHs 3JIEKTPOHOB 110 OpOUTA/ISIM B aTOMax JIeMEHTOB




TepBbIX YeThIPEX MepUO/OB. JIeKTPOHHAasi KOH(GUTypalisi aTOMOB

1.2

[Tepriognueckuii 3akoH U [lepuofuyeckast cuctemMa XUMUUECKHUX 3/1eMEHTOB
O.U. Menpeneea. CBsi3b NeprOAMYECKOr0 3akoHa U [lTeproanueckoit CUCTeMBbI
XUMHUUeCKUX 31eMeHTOB [1.V1. MeHienieeBa ¢ COBpDEMEHHOM TEOPHEN CTPOEHUSsI
aTOMOB. 3aKOHOMEDHOCTH W3MeHEeHMUs CBOWCTB XWMHUECKUX 35JIEMEHTOB WU
o0Opa3yemMbIX UMH TIPOCTBIX W CJIOXKHBIX BeIeCTB T0 TpyIiaM U Tepuo/iam.
3HaueHue NMepruoIueCcKoro 3aKOHa B Pa3BUTUU HAYKU

1.3

Crpoenue BemjecTBa. XWUMHYeCKass CBs3b. BuJbl XUMHUYECKOM CBSI3U
(KoBasleHTHasi HemoJisipHasg U TOJsipHasi, WOHHasl, MeTa/uiueckasi). VoHbI:
KaTUOHbI M aHWOHBI. MexaHW3Mbl 00pa30BaHUSI KOBAJIEHTHOH XWMHUUeCKOH
cBs13M (0OMeHHBIN 1 IOHOPHO-aKIeNTOPHLIN). Boziopo/iHasi CBsi3b

1.4

BasieHTHOCTb. D/1eKTPOOTPULIATeIbHOCTL. CTeneHb OKUCIeHUST

1.5

BelijecTBa MO/eKy/ISIPHOTO ¥ HEMOJIEKYJ/ISIPHOTO CTPOEHHs1. 3aKOH TTOCTOSTHCTBA
COCTaBa BelllecTBa. THIbl KPUCTA/NTMYECKUX PeLIETOK. 3aBUCUMOCTb CBOMCTBA
BEl|eCTB OT THWIA KPUCTA//TMUeCKOM pelléTku. [loHSTMEe O [ucrnepcHBbIX
cucteMax. VICTUHHBIE U KOJIJIOW/IHbIe pacTBOPbL. MaccoBasi [j0/isl BelljecTBa B
pacTBope

1.6

Krnaccudukarys HeopraHuyecKux CoeIMHeHUH. HomeHknartypa
HeOpraHUueCKHx BellecTB

1.7

Xumuueckasi — peakuusi. Krmaccudukaiys — XMMUYeCKMX — peakUuil B
HeopraHu4ecKou ¥ OpraHnyeckoi XMMHU. 3aKOH COXpaHeHHs1 MacChl BellleCTB,
3aKOH COXPaHEeHHs Y NpeBpallleHrs] SHEPIrUM PU XUMHUYECKUX PeakLUsxX

1.8

CKOpOCTb peakliyy, eé 3aBUCMMOCTb OT pa3/MyHbIX ()aKTOpOB

1.9

ObparuMble peakuyu. XuUMHUeckoe paBHOBecuwe. DakTOpbI, BIUSIOIUE Ha
COCTOsHUe XuMuueckoro pasHosecus. [Ipunuun Jle Ilatense

1.10

OnekTposuTryeckasi auccoruaius. CubHble U cabbie 3mekTpomThl. Cpefa
BOAHBIX paCTBOPOB BeLLeCTB: KHWC/as, HeWTpaibHasi, Ie/iouHas. Peakiuu
HMOHHOTO OOMeHa

1.11

OKHUCIUTe/TbHO-BOCCTAHOBUTEIbHbBIE peakin

Heopranuueckasi XumMust

2.1

Hemetannbl. [Tonoxxenne HemeTanioB B [lepuognueckor cucteMe XUMHUYECKUX
snemeHToB .. MeHzeneeBa 1 0c0O€HHOCTU CTPOEHUS aTOMOB. PHU3NUeCKHe
CBOMCTBA HEMETa/JIOB. AJIZIOTPONUSI HeMeTa//IoB (Ha TIpUMepe KHCJIOpOJa,

cepsl, hochopa U yrieposa)

2.2

XUMHUUeCcKre CBOWMCTBa Ba)KHEMIIMX HeMeTa/sIoB (rajoreHOB, Cephl, a30Ta,
docdopa, yriaeposa U KpemMHMs) UM UX  COeluHEHUM  (OKCHU/IOB,
KUC/IOPO/ICOZiep KalliuX KUCJIOT, BOAOPOJHBIX CcoeAvHeHU). [IprMeHeHUe
Ba)KHEHIIIMX HeMeTa/lJIOB U UX COeJJMHeHUH

2.3

Mertannsl. ITonoxxenve MetamioB B [lepuoguyeckod cucTtemMe XMUMUUYECKHX
snemeHToB [1.M1. MeHeneeBa. Oco6€HHOCTH CTPOEHHS 3/IEKTPOHHBIX 000/10UeK
aToMoB MeTaioB. Obrye ¢pusnueckrie CBoCTBa MeTa/ioB. CIiylaBbl METaJl/IOB.
OIeKTPOXUMHUUECKUH Psiji HallpshKeHUH MeTasllioB
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XyUMUUeCcKre CBOMCTBA Ba)KHEWIIIMX MeTas/IoB (HaTpUM, Kaaul, KasbLUi,
MarHuH, aJlOMUHUH, IIMHK, XPOM, JKeje30, Me[b) U UX coeauHeHuit. OOiue
C11oco0bI MoTyueHus: MeTa/ioB. [IprMeHeHre MeTasllIoB B OBITY U TEXHUKE

2.5

I'eHeTHUeCKas CBSA3b HeOpraHn4yeCKUX BelleCTB, IIpUHaA/1eXXallliX K pa3/IMUYHbIM
KJ/IdaCCaM

XUMHA U )KU3HDb




3.1

Pone xviMun B 0bOecrieueHUH 9KO]'IOFH‘J€CKOﬁ, 9HepFETI/I‘IECKOI>i %1 HHH.[EBOﬁ
6630HaCHOCTI/I, Pa3BUTHKU MeAWLIMHBI. IlonsTue o HAY4YHBIX MeTOJaX ITO3HaHUA
BelleCTB U XUMHUUECKHX peaKqu/'I

3.2

[MpeacraBnenus 06 0OLMX HAYUHBIX MPUHLIAIIAX MPOMBILIIEHHOTO TTO/TyYeHUs
BaXHEUIINX BelecTB. YeJIOBeK B MUpPe BEIeCTB U MAaTePHUAJIOB: BayKHEHIIIHe
CTpoUTe/IbHbIe MaTepuasbl, KOHCTPYKL[MOHHbIe MaTepuasbl, KPacKu, CTeKIO,
KepaMuKa, MaTephasibl /i 37eKTPOHUKH, HAHOMATepUasbl, OPraHNUecKue |
MHUHepaJibHbIe Y00peHust

3.3

Xumuss U 370pOBbe UeslOBeKa: IpaBWia MCIIO/Ib30BaHUsS JIeKapCTBEHHBIX
TperaparoB, TpaBWia 0e30MacHOTO0 WCII0/B30BAaHUS TIPeriapaToB OBITOBOM
XVUMUH B TIOBCEIHEBHOU YKU3HU




