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[Tporpamma Mo XMMHWM Ha YpPOBHe cpefHero oOirero obpa3oBaHusi pa3paboTaHa Ha
ocHoBe @DenepasnbHOTO 3aKoHa 0T 29.12.2012 Ne 273-®3 «0O6 obpaszoBanuu B Poccuiickoii
denepaiun», TpeOOBaHWN K pe3ynbTaTaM OCBOeHUs (¢exepaabHOM 00pa30BaTeIbHOU
rnporpaMmbl  cpegHero  obijero ob6paszoanusi  (POII COQO), mnpeacTaBIeHHBIX B
denepanbHOM TOCYAapCTBEHHOM oOpa3oBartesibHOM cTadaapTe COO, ¢ yuérom Konijemnuyu
nperofiaBaHust  yueOHOro rmpeaMera «XHMHs» B 00pa3oBaTe/bHBIX OpraHU3al[UsuX
Poccuiickoii defepaiiyii, peanu3yrOlMX OCHOBHble 0Opa3oBaTe/bHbIe TIPOTPaMMbI, U
OCHOBHBIX MOJIOXKeHUW «CTpaTerum pasBuTHs BocrutaHusi B Poccuiickon ®enepauyu Ha
niepuog fo 2025 roga» (Pacniopsbkenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOIXO/IOB K pPa3paboTKe TpOrpaMMbI 110 XHMHH, K OIpe/ieJieHUI0 001ei
cTpaTerud OOyYeHWs, BOCIUTAaHWS W Ppa3BUTUS OO0yualoluXcs CpeACcTBaMU y4ueOHOTO
npeaMeTa «Xumus» a1 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUJIM KOHIIENTYasbHbIE
nonnokeHusi PI'OC COO o B3anMOOOYC/OBIEHHOCTH 1ieJieid, CofiepKaHusl, pe3yabTaTOB
o0yueHHs1 ¥ TpeOOBaHUI K YPOBHIO TIO/ITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHUe, T[I0y4aeMoe BBITyCKHHKaMU 001eoOpa3oBaTeibHON
OpraHv3allvd, SB/SeTCs HeoTheM/IeMON uacThi0o MX 00pa30oBaHHOCTH. OHO CTYXKUT
3aBepIlaloILM 3TarioM peau3al[ii Ha COOTBETCTBYIOIEM eMy 6a30BOM yPOBHE K/THOUEBbIX
I[eHHOCTeH, TIPUCYIINX I1IeJIOCTHOM CHCTeMe XUMHUecKoro oOpa3oBaHus. OTH I[€HHOCTH
KacaroTCs T03HaHKs 3aKOHOB TIPUPO/IbI, (POPMUPOBAHMSI MUPOBO33PeHHs U 0011[eli Ky/IbTyphbl
ye/ioBeKa, a TakKe 3KOJIOTHYeCKM OOOCHOBAaHHOT'O OTHOIIEHWsS K CBOEMY 3/I0POBbI0 U
MpUpPO/IHOM cpefie. Peanu3yeTcsi xuMuyeckoe oOpa3oBaHMe O0Oy4YaroIMXCsi Ha YpPOBHe
cpeaHero obiiero obpa3oBaHus Cpe/iICTBAMHM yueOHOTo mpeaMera « XUMHsI», COJiepyKaHue U
MOCTPOeHre KOTOPOTO Orpe/iesieHbl B MporpaMMe 10 XUMHUHU C YUY€TOM CrelfudUKu HayKu
XUMWH, e€ 3HaueHUs B TI03HAHUM TIPUPO/IbI ¥ B MaTepUaTbHOM >KU3HU 00II[eCTBa, a TaKXKe C
yuéToM 0OIIMX 1iesiell U TIPUHLIMIIOB, XapaKTepU3yHOIIUX COBpeMeHHOe COCTOSIHUE CUCTEMBI
cpeznHero obiiero obpa3oBanus B Poccuiickoit ®ezpepariyiu.

XUMHUSI KaK 3JIeMeHT CHCTeMbl eCTeCTBeHHBIX HayK HrpaeT 0co0yH pojb B
COBpeMeHHOW LMBWIM3allik, B CO3ZJaHUM HOBOM 0a3bl MaTepuasbHOM Ky/abTypbl. OHa
BHOCUT CBOM BKJaJ B (JOPMHPOBaHME PALIMOHAIBLHOTO HAayUHOI'O MBIIJIEHHUs, B CO3/aHHe
1[e/IOCTHOTO TIPe/ICTaB/IeHHs] 00 OKpY’Kaloll[eM MHpe Kak O eJMHCTBe TIPUPO/IbI U UeJIOBeKa,
KoTopoe (opMupyeTcsi B XUMHUM Ha OCHOBe I[IOHMMaHUs BellleCTBEHHOI0 COCTaBa
OKpY»Karoll[ero MUpa, 0CO3HaHUsI B3aMMOCBSI3M MeX/ly CTPOeHUEM BellleCTB, UX CBOMCTBaMU
Y BO3MO>KHBIMM 00/1aCTSIMU TIPUMEeHeHUsI.

TecHO B3aMMOJEWCTBYSI C [DYTMMH eCTeCTBEHHbIMM HayKamMH, XWUMHUS CTajia
HEOTHeMJ/IEMOM YaCTbI0 MHUPOBOM KYJIbTYphl, HEOOXOJUMBIM yC/IOBHEM YCIIEIITHOTO Tpy/a U
JKU3HU KaXkoro useHa obijectBa. CoBpeMeHHasi XMMHSI KaK HaykKa CO3ufiaTesbHasi, Kak
HayKa BBICOKMX TeXHOJIOTMM HarpaB/ieHa Ha pellleHue r00a/ibHbIX Mpo0ieM YCTOMUMBOTO
pa3BUTHS 4YeJiOBeYeCTBa — ChIPbEBOM, SHEPreTUYeCKOW, TIUIEeBOM, SKOJIOTAYeCKOU
6e3011aCHOCTH ¥ OXPaHbI 3ZI0POBbSI.

B cooTBeTCTBHU C OOIMMH Le/IAIMH U TIPUHI[UTIAMH CpeiHero o01iero oO6pa3oBaHUs
cojep>kaHve TipeameTa «Xumus» (10-11 Kmaccel, 6a30BbI  ypOBEeHb U3yueHHs)



OPUEHTUPOBAHO TIPeMMYILeCTBEHHO Ha O0O0I1eKy/bTYPHYI0 TIOJTOTOBKY OOyYarommxcs,
HeoOXOJUMYI0 UM /i1 BbIpaOOTKM MHPOBO33pEHUYECKMX OPHEHTHPOB, YCIIEIITHOTO
BK/IIOUEHUSI B JKW3Hb COI[MYMa, TIPOZO/DKeHHsT 0Opa3oBaHMS B pa3/MUHbIX 00/acTsx, He
CBSI3aHHBIX HETIOCPEeACTBEHHO C XUMHUEU.

CocTaBastolMU TIpeiMeTa «XHUMUsI» SIBISIOTCA 0a30Bble Kypchbl — «OpraHuueckas
xumusi» U «OOIass ¥ HeopraHWueckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJiepKaHUs
KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HayKU: CUCTeMa 3HaHWM 110 HeOpraHWuYeCcKOoW XUMUH (C
BK/IIOUEHHEM 3HaHUW U3 00lljeli XUMUM) U OpraHnueckoi xumun. ®opmMupoBaHue JAaHHON
CUCTeMbl 3HAaHUW TIpU M3yueHWHU TMpeAmeTa obecreurBaeT BO3MOYKHOCTb PAacCMOTpPEHHs
BCero MHOT000Opa3us BeIecTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPHI XUMUHU.

CTpykTypa cojepkaHusi KypcoB — «OpraHuueckas xuMmus» U «OOmas wu
HeopraHvyeckass XuMus» C(pOpMHUpOBaHa B MpPOrpaMme M0 XUMHM Ha OCHOBE CUCTEMHOIO
Mo/iIXo/la K M3yuyeHUIo yueOHOro Matepuasa M 00yc/ioBjieHa MCTOPUYEeCKH 000CHOBaHHBLIM
pa3BUTHEM 3HAaHWM Ha OrpeJe/IéHHbIX TeOPeTUUEeCKHX YPOBHSX. Tak, B Kypce OpraHu4ecKou
XMMHU BeleCTBa pPAacCMaTpUMBAKOTCA Ha YPOBHE K/IACCMYECKOW TeOpUU CTPOEHUs
OpraHWYeCKUX COeJVHEeHWM, a TakKkKe Ha YPOBHE CTepeOXMMUUECKHMX W 3JIEKTPOHHBIX
ripe/icTaB/eHU 0 cTpoeHUU BelllecTB. CBeJieHUs1 00 M3yuyaeMbIX B Kypce BellleCTBax JarTCs
B Pa3sBUTHH — OT YTJIEBOJOPOZIOB /IO CJIO’KHBIX OMOJIOTHYECKH AKTHUBHBIX COequHeHWH. B
KypCe OpraHu4ecKoil XWMUU MOyuyaroT pa3BuTHe chOpMUPOBaHHbIE HAa YPOBHE OCHOBHOTO
obmiero obOpa3oBaHHsl TlepBOHaua/JbHble TIPeJACTaB/IeHUS O XWMHUUYEeCKOW  CBSI3W,
KJ/IaCCU(PUKALMOHHBIX MPU3HAKaX BeLeCTB, 3aBUCMMOCTH CBOMCTB BEILleCTB OT UX CTPOEHMS,
0 XMMUUECKOU peaklyH.

[Tos HOBBIM yTJIOM 3peHHs B TpeiMeTe «XUMHUs» 0a30BOr0 YPOBHSI paCCMAaTpPHUBAETCS
M3y4yeHHbIi Ha ypOBHE OCHOBHOTO o00ilero o6pa3oBaHus TeOpeTUUeCKHW{ Marepuan u
(aKkToNnornyeckre CBefeHUs O BeleCcTBaxX M XMMHUUYECKOM peakUuu. Tak, B UaCTHOCTH, B
Kypce «O011as u HeopraHuueckasi XUMHs» 00yUaroluMCs TIPeJOCTaB/ISIeTCS BO3MOXKHOCTD
0CO3HAaTh 3HaueHHe TepHOJUYecKOr0 3aKOHA C 00I[eTeopeTUUeCKUX U MEeTO/[0/IOTHUUeCKUX
MO3UIMM, T/IyO)Ke TIOHATh MCTOpUUeCKoe wu3MeHeHWe (GYHKIUN 3TOTO 3akKOHa — OT
obob1jaroliieit 0 00bSICHSIONEH U TIPOrHO3UPYIOIIIEH.

EfuHas crucTteMa 3HaHUM O BaKHEMIIMX BellleCTBax, UX COCTaBe, CTPOEHUM, CBOMCTBAX
M NPUMEHEeHWH, a TaKke O XWMHYEeCKUX peaklysX, UX CYIIHOCTH Y 3aKOHOMEPHOCTSX
TpOTeKaHus JoroJiHsAeTcsa B Kypcax 10 u 11 kjaccoB 3/ieMeHTaMu COZiepyKaHus, UMerOLLUMU
Ky/JIbTYPOJIOTUUEeCKUA W TIPUK/IAJHOM XapakTep. DTU 3HAHUSI CIIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XMMUM C APYTMMU HayKamM, pacKpbIBalOT €€ pO/ib B IO3HABAaTeJbHOU U
MTPAKTUUECKOH JlesiTeTbHOCTH Ue/IoBeKa, CIIOCOOCTBYIOT BOCTIMTAHUIO YBa)KeHHs K TPOLIeCCy
TBOpUECTBAa B 00JIaCTU TeOpUM U TIPAKTUUECKUX TPUIOKEHUM XUMHUM, TIOMOTaloT
BBIMTYCKHUKY OpPWEHTUPOBaTbCs B OOIIECTBEHHO M JIMUYHOCTHO 3HAUMMbBIX mMpobsemax,
CBSI3aHHBIX C XUMHEW, KPUTUUYECKU OCMBICJIMBaTh UH(GOPMAIMI0 M TIPUMEHSITh eé IS
MOTNO/IHEHWS ~ 3HAaHWM,  DelleHusi  UHTEe/UIeKTyaJbHbIX UM 3KCIEPUMEHTATbHbIX
HCCIe/JOBaTe/IbCKUX 3a/lau. B 1jesioM copiepkanue yueOHOTo TipeMeTa «XUMHs» AAHHOTO
YPOBHSI MU3yueHUs] OpHeHTUPOBAaHO Ha (hOpMUpOBaHUe Y 00yuaroIuxcss MUPOBO33peHueCKon
OCHOBBI [I/I1 TIOHMMaHUs (QUWIOCO(MCKUX WUAeH, TaKUX KakK: MaTepuajbHOe eIUHCTBO



HEOPraHWYeCKOTO W OPraHU4YecKoro MUpa, 00yC/I0B/IEHHOCTb CBOMCTB BeIIeCTB UX COCTaBOM
U CTpOeHHeM, T03HABAeMOCTb TIPUPOJHBIX SIBJIEHUN TyTEM SKCIIePUMEHTa U pelleHUs
MIPOTUBOPEUNii MeX/y HOBBIMU (haKTaMH M TeOpeTHUUeCKHUMH TpeJIoChTKaMH, OCO3HaHUe
poJiM XMMHUU B PeIIeHHH 5KOJOTHUYecKHux IpobsieM, a Takke ITpoOieM cOepeskeHus
JHEPreTUUeCKHUX PeCypCOB, ChIPhS, CO3/IaHMSI HOBbIX TEXHOJIOTHA U MaTePUaJIoB.

B miaHe pellieHUsI 3aJjau BOCIUTAHHWS, pPa3BUTHS U COL[MA/IW3al[MM 00ydarommxcs
TIPUHSATBIE TIPOTPAMMOM 0 XUMUU TIOJXOMbI K OMNpefie/ieHUI0 COZIepP’KaHUsi U TIOCTPOeHUS
rpeaMeTa MpeAyCMAaTPUBAIOT (OPMHUPOBAaHWE YHUBEPCATbHBIX YUYeOHBIX EeWCTBUMH,
UMerImux 0a30Boe 3HaueHWe /s PA3IUYHBIX BUIOB [1€SITEILHOCTH: pelleHus Mpobsiem,
TOMCKa, aHamu3a U 00paboTku uHbopMalu, HeoOXOAUMBIX [Jisi TPUOOpeTeHHsl OTbITa
MPAaKTUYeCKOW U UCC/IeIoBaTe/IbCKOW /IeATe/IbHOCTH, 3aHMMalollell Ba)KHOe MeCTO B
MO03HAHUM XUMUH.

B mpakTuke rperofiaBaHusi XMMUM KaK Ha YpOBHe OCHOBHOTO 001ijero obpa3oBaHus,
TaK U Ha ypOBHe cpefiHero oOiero obpa3oBaHuUs, TIpU OMpeZiesieHUA COJ/lepP>KaTe/IbHOU
XapaKTepUCTUKU Liesiell U3ydyeHHsl TpeiMeTa HarpaB/ieHreM MepBOCTeNeHHON 3HauMMOCTU
TPAaJWLIMOHHO TIPU3HAETCS (OpPMUPOBaHWE OCHOB XMMHUYECKOW HayKu Kak o00JacTH
COBPEMEHHOI'0 eCTeCTBO3HaHMsI, TIPAKTUUEeCKOH /1esATeJIbHOCTH YesloBeKa M KakK OJHOTO W3
KOMIIOHEHTOB MHDPOBOM KyJbTYpbl. C METOJUUECKOM TOYKM 3peHHsI TaKOM TOAXon K
OTipe/ie/IeHUIO 1ieJiell U3ydeHusi TpeiMeTa sIB/ISIeTCsI BIIOJTHE OTpPaB/aHHbBIM.

CoriacHO JAHHOW TOYKe 3PEHMS TJIaBHBIMU LIe/IIMHM U3yUeHUs TpeaMeTa « XUMUs» Ha
6a3oBom ypoBHe (10 —11 K/1.) SIBJISIIOTCS:

e (opmMupoBaHMe CHUCTeMbl XMUMHWYECKMX 3HAHWN KaK BaKHeMIllel CoCTaB/stoIlei
eCTeCTBeHHO-HayUHOUM KapTHUHBI MUPa, B OCHOBE KOTODO#1 JieXkaT K/IoueBbie TIOHSTHS,
dyHgaMeHTa/lbHbIE 3aKOHBI M TEOPUM XWMUH, OCBOEHHUE sI3blKa HAyKH, YCBOEHHE U
TIOHMMaHWe CYI[HOCTH [OCTYIHBIX 000OIIeHNI MHPOBO33PEHUECKOr0 XapakTepa,
03HaKOMJIeHHE C UCTOPUel UX Pa3BUTHUS U CTAaHOBJIEHMSI;

e (opMrpoBaHUe U pa3BUTHe TIPeJCTaB/IeHUI 0 HayYHbIX MeTO/ax MO3HaHKs BelleCTB
U XUMUYECKUX  peakiui, HeoOXOAWMBbIX [yii  TIpUOOpeTeHus]  YMEeHUWH
OPUEHTHPOBAThCSI B MUpPe BeI|eCTB M XUMHUYECKUX SIBJIEHWUHM, WMEIOIIUX MeCTO B
TIpUpPO/e, B TIPAKTUUYEeCKOM U TTOBCeJHEBHOM >KM3HHU;

e pa3BUTHe YMEHUM U CIIOCOOOB [esiITeJTbHOCTH, CBSI3aHHBIX C Hab/oJeHreM U
00BbsICHEHWEM XHUMHUUECKOTO 3JKCIIePUMEHTa, COOMIoZileHneM MpaBWiI 0e30macHOro
oOpartieHus C BellleCTBaMH.

Hapsiy c 3TuM, cojiepKaTesibHasi XapaKTepUCTHKA 1ieiel U 3a/jau u3yuyeHus rpeiMeTa
B TIpOorpaMMe 1O XWMWUUW YTOYHEHa M CKOPPEeKTHMpOBaHa B COOTBETCTBUH C HOBBIMU
TIpUOpUTeTaMH B CUCTeMe cpefiHero obiiero oopa3oBanus. CeroiHsi B TIpernofiaBaHu XUMUU
B Oo/bllle CTernmeHd OTAAETCS TpeArouTeHWe TPAKTUYeCKOM KOMITOHEHTe CO/lepKaHMUS
o0yueHUsi, ODUEHTHUPOBAHHOM Ha TMIOATOTOBKY BBLIMYCKHUKA 001je00pa3oBaTe/ibHOM
opraHu3alvy, Biajielolero He HaboOpoM 3HaHUM, a (YHKLHMOHATbHOM T'PaMOTHOCTBIO, TO
ecTb CII0co0aMy ¥ YMEHUsIMUA aKTUBHOTO TIOJTyUYeHUsT 3HAHUI U TIPUMEHEHUS UX B peabHON
YKU3HU [I7IsI pellieHus] PaKTUUeCKuX 3ajiau.



B CB3M C 3TUM Mpu W3YUYEHHH TipeaMeTa «XHWMHs» [JOMHHUPYIOIee 3HaueHue
NIpUOOpeTaloT TaKue I1e/Id U 3a/lauH, Kak:

afanraiisi  oOyuaroluxcsd K YCJIOBUSM JAWHAMAYHO PA3BUBAIOIETOCS MUPa,
dopMupOBaHre WHTe/IeKTYalbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K camMooOpa3oBaHMIO,
COTPYJHHUYECTBY, CaMOCTOSITeJTbHOMY TPHUHSTHIO TPaMOTHBLIX peIeHUHd B KOHKPETHBIX
JKU3HEHHBIX CUTYAI[UsIX, CBSA3aHHBIX C BeI[eCTBAMH U UX TIPUMEHEeHUeM;

cdopMupoBaHre y 0OOyuaroluXCs K/IHOUeBbIX HAaBBIKOB (K/IHOUEBBIX KOMIIETEHIIUN),
MMeIOIMX YyHUBepcasibHOe 3HaueHuWe i DPa3uuHbIX BHU/IOB [eSTebHOCTH: PpelleHus
ripobsiem, TOMCKa, aHa/iu3a U 06paboTku MH(OpMaIY, HeOOXOAUMBIX /i IPUOOpeTeHus
OTbITA JleATeTbHOCTH, KOTOpas 3aHUMaeT Ba)KHOe MECTO B TMO3HAaHWUA XUMHH, a TakkKe IS
OLIEHKA C TIO3ULMMA SKOJIOTHYeCKOl 0e30TMacHOCTH XapaKTepa B/MSHUS BeIeCcTB U
XUMHUUeCKUX TPOLIeCCOB Ha OPraHW3M uejioBeKa U MPUPOHYIO Cpealy;

pasBUTHE  TI03HABATE/IbHBIX  WHTEPECOB, HWHTE/IIEKTYaJbHBIX W  TBOPUYECKHUX
criocobHOCTel 00yuaroluXcst: CITIOCOOHOCTH CaMOCTOSITE/IbHO MPHOOpeTaTh HOBLIE 3HAHUS
M0 XUMHH B COOTBETCTBUM C KM3HEHHBIMU TTOTPEOHOCTSIMH, UCIIO/Ib30BaTh COBPEMEHHbIe
vHGOpMallMOHHbIE TEXHOJIOTUX AJi TIOUCKa U aHaiu3a yuyeOHOM UM HayuHO-TIOMYJ/ISIPHOMN
vH(bOpMaLK XUMUYECKOTO COZlepKaHus;

dopMupoBaHre W pa3BUTHE Yy OOYyUaroOl[UXCS AaCCOI[MATUBHOIO W JIOTUUYECKOTO
MBIIIIEHNs], Hab/roaTelbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpble 0OCOOEHHO
HeoOXoauMbl, B YAaCTHOCTH, TIpU IUJIAHUPOBAaHWM W  TIPOBEJIEHUH XUMUUYECKOTO
9KCIepUMEeHTa;

BOCTIMTaHWE y OOydYaromuxcsi yOeXXIEHHOCTH B T'yMaHHCTHUECKOW HallpaB/IEHHOCTH
XUMUH, €€ BaXHOW pOMM B pelleHWd TJ00anbHBIX TPOOIEM  paliOHA/TBLHOTO
TIPUPO/IOTIO/TE30BaHUSs, TIOTIO/THEHUsI SHePreTHYeCKUX PecypCcoB M COXPaHeHUs TIPUPOAHOTO
paBHOBeCHsl, OCO3HaHUs He0OX0AUMOCTU OepeXXHOro OTHOILIeHUs K TIPUpOoJie U CBOEMY
3/JOPOBBIO, a TaK)Ke TIPUOOpeTeHWs] OIbITa HCII0/Ib30BaHUSI TIOJyUE€HHBIX 3HAHWUK [/
TIPUHSITUS TPAMOTHBIX PeIlleHU B CUTYalMsAX, CBSI3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMU.

B yuebHOM Ts1aHe cpegHero oOirero obpa3oBaHusl YueOHBIA TpeAMeT «XHUMUST»,
M3yuyaeMbIii Ha 0a30BOM ypOBHe, SIB/IIeTCSI 00s13aTe/TbHBIM YUeOHBIM ITpeZMeTOM.

OO0111ee YKCI0 YacoB, OTBEIEHHBIX I U3yUeHUs] XUMHH, Ha 6a30BOM ypOBHE CpeiHero
ob1riero oopa3oBanus, cocrassisieT 68 uacoB: B 10 knacce — 34 vaca (1 yac B Heziemo), B 11
Kyacce — 34 vaca (1 yac B HeJemto).

COJEPKAHUE OBbYUYEHUSA



10 KITACC
OPT'AHNYECKASA XNMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUH

[IpenmeT opraHuyeckol XWMHUM: €€ BO3HMKHOBEHHE, pa3BUTHE U 3HaueHue B
MOJIyueHWY HOBBIX BellleCTB U MaTepuasoB. Teopusi CTPOeHUs] OpraHUueCcKUx CoeJrHeHUN
A. M. byrtnepoBa, eé ocHOBHble mMon0KeHUsi. CTPYKTypHble (DOpPMyJ/bl OpraHUYeCcKUX
BemecTB. ['oMosorusi, u3omepusi. XUMHUUeCKas CBs3b B OPraHMYeCKMX COeJUHEHUSIX —
O/IMHapHbIe U KpaTHbIE CBSI3U.

[lpencraBnenvie 0 KilacCU(PUKALUMA OpraHMYecKMx BellectB. HomeHksartypa
OpraHMYyecKux COeJUHEeHUW (crhcTeMaTUuecKas) WU TpUBHA/bHble Ha3BaHUS BaKHEUILINX
Tpe/iCTaBUTe/Iel K1aCCOB OPraHUYeCKUX BeleCTB.

OKCIeprMeHTa/IbHble MeTO/[bl U3yUeHHUs BeIeCTB U UX TpeBpallleHUi: 03HaKOMJIEHUe
c obpasllaMy OpraHWYyecKuX BeleCTB M MaTepuajiaMd Ha WX OCHOBe, MO/e/JMpOBaHUe
MOJIeKYJT OpraHUueCKUX BellecTB, Hab/roieHre U OTncaHre IeMOHCTPALIMOHHBIX OTBITOB TI0
TIpeBpallleHNI0 OpraHUYecKuX BeleCTB TpU HarpeBaHuu (TulaBjeHue, OOyTIMBaHUE WU
rOpEeHHUe).

Yrnesogopoan:

AJKaHbI: COCTaB U CTPOEHHe, FOMOJIOTUUeCKUid psif. MeTaH M 3TaH — MPOCTeMIIe
Npe/ICTaBUTEe/NIM ajKaHOB: (U3MYecKrue U XUMHUUeCKWe CBOMCTBA (peaklLuu 3aMellleHus U
ropeHust), HaxoXKJeHue B MpUpo/ie, TolyyeHue U MpuMeHeHUe.

AnKeHBI: COCTaB W CTPOEHWE, TOMOJIOTMYEeCKUM Ppsifi. OTWAEH W TpONWIeH —
MpoCTeiile TpeJCTaBUTe/NN alKeHOB: (r3UueckKre W XUMHUUeCKUe CBOMCTBa (peakiuu
TU/IPUPOBaHUs], rajJloreHUPOBaHUs, TUpaTalyy, OKUCIeHUs Y MOoIUMepr3alim), NojlyuyeHre
Y TIpUMeHeHMe.

Ankanvensl: 6ytaguen-1,3 u meTun0OyTaanen-1,3: cTpoeHre, BayKHeHIIe XUMHUYeCKHe
cBoiicTBa (peakuus rnonuMepusanun). [losydyeHre CHHTETUUECKOTO KayuyKa U pe3vHbI.

ANKUHBI: COCTaB U 0COOEHHOCTH CTPOeHHsl, TOMOJIOTUYeCKUW psifi. ALleTUNIeH —
MPOCTENILIMK TpeJCTaBUTe/b aJKUHOB: COCTaB, CTpOeHUe, ¢ur3UUeckue W XUMUUeCKUe
CBOMCTBa (peaki[uu TUIpUPOBaHus, TaJloreHUPOBaHusl, TUipaTaliii, ropeHusi), MoayyeHre 1
TipuMeHeHmue.

Apenbl. BeH3o/1: cocTaB, cTpoeHHe, (pu3nueckre U XMMHUYeCKHe CBOMCTBa (peakIuu
rajioreHUpPOBaHUs U HUTPOBaHUs), TOyyeHue U ripumeHeHue. Tosayon: cocmas, cmpoeHue,
¢usuueckue u Xumuuveckue ceolicmea (peakyuu 2a/102eHUPOBAHUSI U HUMPOBAHUS),
nomyueHue u npumeHeHue. TOKCHYHOCTb apeHOB. ['‘eHeTHuUecKasi CBA3b MeEXIY
yIJIEBOZ0PO/iaMH, TTPUHA/JIEKALMMY K Pa3/IMYHbIM K/laccaM.

[IpupoaHble MCTOUHUKM YI/IeBOJOPOAOB. [IpUpOAHBIM ra3 M MOMyTHble HedTsHbIe
ra3el. Hedptb 1 eé mpoucxoxxgeHue. CriocoObl repepaboTKu HeTU: TeperoHka, KpeKUHT
(TepMUYeCKM, KaTaIUTHUeCcKuii), muposu3. IIpoaykTel TmiepepaboTku HedTH, UX
NMpUMeHeHre B TIPOMBIIIEHHOCTM U B ObiTy. KameHHBIH yrosb W TPOAYKTHI €ro
riepepabOTKHU.



OKCIep¥MeHTa/IbHble METO/[bl U3yUeHHs BEIeCTB U UX TpeBpallleHUid: 03HaKOMJ/IEHHUE
c obpasllaMu TUIaCTMAcC, KayuyKoB M pe3uHbl, Koiekiun «HedTb» U «YT0sb»,
MOZIe/ITMDOBaHUEe  MOJIEKYJl  YIJIeBOJOPOJOB W  TaJlOTeHOINPOU3BOJHBIX, TPOBEJIeHUe
IIPAKTUYeCKOl paboThI: TIOIyueHHe 3THU/IeHa U M3yueHre ero CBOMCTB.

PacuéTtHble 3a7auu.

BbIunc/ieHHs] 10 ypaBHEHHIO XMMHUeCKOH peakimu (Macchbl, 00BEMa, KOIMUeCTBa
HCXOIHOTO BeIllecTBa WIM TMPOAYKTA peakluy 10 MU3BeCTHbIM Macce, 00BEMY, KOJTUUECTBY
OJTHOTO M3 UCXO/IHbIX BeIlleCTB UK TIPOJyKTOB Peaklvu).

Kucnopopcoaepxainye opraHuyeckyue coeUHeHHUs

[IpenenbHble OJHOATOMHBIE COMPTHL. MeTaHONM U 3TaHO/: CTpOeHue, (hU3UUYeCcKue U
XUMHUeCKMe CBOMCTBa (peakUMd C aKTUBHBIMU MeTa//laMM, TajJoreHOBOOPOaMH,
ropeHue), nprMeHeHue. BogopoiHbie CBsI3M MeX[y MoJeKyJlaMu COUpPTOB. [lelicTBue
MeTaHOJIa ¥ 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoroatoMHble CHUPThI. OTWIEHIJIMKOJIb W TJIULIEPUH: CTpOeHue, (Pu3NYecKhe |
XMMHUeCKHe CBOMCTBA (B3aUMOZEMCTBUE CO ILe/JOYHBIMM MeTa/l/laMU, KaueCTBeHHas
peakliiss Ha MHOrOaTOMHbIe CIUPTHI). [leliCTBMe Ha opraHu3M uesoBeka. [IprMmeHeHMe
[JIMLIepYHA Y STUJIEHTJTUKOJISL.

deHOM: CTPOEHWEe MOJIeKYJ/ibl, (U3MUecKrue W XWMHUYeCKhe CBOWCTBA. TOKCUUHOCTb
denona. [IpumeHenue dheHona.

Anbaerubl U KemoHbl. PopManbleruj, aueTaableruji: CTpoeHue, (pusnueckue U
XUMUYECKre CBOMCTBA (peakLUW OKWCJIeHWSI U BOCCTAHOBJIEHHUS], KAUECTBEHHbIE PeaKLUM),
MoTyueHre U NpUMeHeHHUe.

OZIHOOCHOBHBIE TIpefie/ibHbIe KAapOOHOBBIE KHUCJIOTHI. MypaBbMHAasE U YKCyCHas
KUCJIOTBI: CTpOeHHe, Gu3nyeckue U XUMUUeCKHe CBOWMCTBA (CBOMCTBa, oOIMe i Kacca
KHUCJIOT, peakLusi 3Tepu(duKalyu), noayueHrve U npruMeHeHre. CTeapyuHOBasi U OJIeMHOBast
KUCJIOTBI KaK TIPe/ICTaBUTeIM BBICIIMX KapOOHOBBIX KHCJIOT. MbIa KaK COJIA BBICIIMX
KapOOHOBBIX KHC/IOT, UX MOIOIIlee JIeCTBUE.

CnoyxHbie 3(Upbl KakK TIPOM3BOJHbIe KapOOHOBLIX KHUCIOT. ['MIPOAM3 CJI0’KHBIX
3¢upoB. Kupbl. I'naponus xupoB. IIpumeHeHue xupoB. bronoruueckasi poJib )KUPOB.

YrneBoapl: COCTaB, KaacCU(pUKAIUsA YrjaeBOoJOB (MOHO-, AW- W TIOJMCAXapu/ibl).
['7roK03a — MpoCTeHMii MOHOCaxapy/: 0COOEHHOCTH CTPOeHUsI MOJIEKYJIbl, Pu3ndeckre U
XHMMHUUeCcKre CBOMCTBa (B3auMojieicTBUe ¢ TuapokcuaoM Meau(ll), okrcieHre aMMHUauyHbIM
pacTBopoM oKcuja cepebpa(l), BoccraHoBneHue, Opo’keHue TJIFOKO3blI), HaXOXK[eHHEe B
NIpUpo/ie, MpUMeHeHHe, Oroiornueckasi posib. @otocuHTe3. PpyKTO3a KaK U30Mep TJIFOKO3bI.

KpaxmMan w 1e/uiron03a Kak TIpUpoJHble mnojuMepbl. CTpoeHMe KpaxMajia W
Le/uto103bl. Pr3NUecKue M XUMUYECKHe CBOWCTBA Kpaxmana (THMApPO/U3, KaueCTBeHHas
peaxiusi C UOZiOM).

OKCrepuMeHTa/IbHble MEeTO/Ibl U3y4yeHUsl BelleCTB M WX IpeBpallleHUM: TMpOoBe/leHue,
HaOJ/Iro/leHre W OfvcaHue JeMOHCTPAI[MOHHBIX OMBITOB: TOPEeHHEe CITUPTOB, KaueCTBeHHbIE
peakiMi OJHOAaTOMHBIX CITUPTOB (OKMC/IeHWe 3TaHo/ia OKcuAoM meau(Il)), MHOroaTOMHBIX
CIIMPTOB (B3aUMO/IeUCTBHE TJMLiepUHa C Tuapokcuziom Meau(ll)), anbaerujoB (okucaeHue
aMMHauHbIM pacTBopoM oOkcuzaa cepebpa(l) u rugpokcugom meau(Il), B3aumMopeiicTBHe




KpaxMmasa C WOJIOM), TIpOBe/leHWe IpaKTUueCcKol pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KUCJIOTBI.

PacuéTHbie 3aaun.

BbruricieHUsi MO ypaBHEHHUIO XMUMHUeCKOW peakiuu (Macchbl, 00BEMa, KOIMUeCcTBa
HCXOJHOT0 BelllecTBa WM MPOAYKTa peakluy M0 U3BeCTHbIM Macce, 00BEMY, KOJUUYEeCTBY
OJTHOTO M3 UCXO/IHbIX BellleCTB WX TIPO/IyKTOB Peakiviu).

A30TCcoepsKalie opraHu4eckue CoeIMHeHusI.

AMUHOKMUC/IOTBI Kak aMpoTepHble OpraHuueckue coeivHeHUs. @Dusnueckue WU
XMMHUeCKHe CBOMCTBA aMHWHOKUCJIOT (Ha mpuMepe T/MIMHA). buosiormyeckoe 3HaueHHe
aMUHOKHUCJIOT. [TenTuibI.

besku Kak TIpUpo/iHbie BHICOKOMOJIEKY/IsIpHbIe coeiuHeHUsi. [lepBUuHasi, BTOpUUHas U
TpeTUYHasi CTPyKTypa OenkoB. XuMHUecKWe CBOMCTBa OenKOB: TWPOM3, JeHaTypalus,
KaueCTBeHHbIe PeaKIUU Ha OesTKu.

OKCIiepuMeHTa/IbHble METO/Ibl M3yUeHHs BEeITleCTB 1 MX TpeBpallleHuid: Hab/TojeHre U
OTMCaHue JeMOHCTPAIMOHHBIX OILITOB: JleHaTypal[usi 0e/IKOB MpH HarpeBaHWH, I[BETHBIE
peakiuu OeKoB.

BbicoKOMOJIeKy /IsIpHbIe COe/JUHEeHMS

OCHOBHbIe TIOHSTUSI XMMUHM BbICOKOMOJIEKY/ISIPHBIX COeJMHEHUI: MOHOMep, TOUMeD,
CTPYKTYPHO€e 3BEHO, CTeleHb IMOJIMMepUu3aliuM, CpeHss MoJsieKy/sipHasg Macca. OCHOBHbIE
MEeTO/Ibl ~ CHMHTe3a  BBICOKOMOJIEKYJIIDHBIX  COeAWHEHWM —  [oJuMepusauus U
MOJIMKOH/IeHCaLIUS.

OKcreprMeHTa/IbHble MeTO/[bl U3yUeHuUsl BellleCTB U UX TpeBpallleHUi: 03HaKOMJ/IeHue
c oOpa3iiamMu TPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayIyKOB.

MexnpeameTHble CBS3U.

Peanu3zanysg MexxrpeMeTHBIX CBsI3€M MPU U3yUeHUH OpraHnyeckor xumuu B 10 kiacce
OCYIIIeCTB/ISIETCS Uepe3 HCI0/Ib30BaHre KaK OOIIMX eCTeCTBEHHO-HAayUHBIX MOHSITHUM, TaK U
TIOHSITUH, SIB/SIFOLIUXCST CUCTEMHBIMU [J/Is1 OT/e/bHbIX MPeJMEeTOB eCTeCTBeHHO-HayYyHOro
LMKJIa.

OO1ue ecTeCTBeHHO-HayuHble TIOHSITUS: sIBJileHWe, HayuHbIM (pakT, TUIIOTe3a, 3aKOH,
TEOpUsl, aHalu3, CUHTe3, Kaaccu(uKalusi, TepuoJUUHOCTb, HabJIfoZieHre, H3MepeHue,
5KCIepUMEHT, MO/e/IMPOBaHUe.

®dusrka: Marepusi, SHeprus, macca, aTOM, 3JIeKTPOH, MOJeKyJja, SHepreTuuecKuil
ypOBeHb, BelllecTBO, Tesio, 00BEM, arperaTHoOe COCTOSIHUE BellleCTBa, (hr3nuecKrie BeJTMUUHbI
Y eJIUHUILIbI UX U3MepeHUsl.

Buosorusi: Knetka, opranusm, 6uocdepa, obMeH BelllecTB B opraHusMe, ()OTOCHUHTE3,
buonornuecky akTHBHLIe BelllecTBa (0enKu, yryieBoAbl, >KUPbl, hePMEHTHI).

['eorpadwusi: MuHepasibl, FOpHbIE TTOPO/bI, M0JIe3HbIe UCKOIaeMble, TOTJTIMBO, PeCypChI.

TexHosiOTHs: TMIIEBble TPOAYKThbl, OCHOBBI pal[MOHA/bHOIO TMMUTAHUS, MOMOIIUe
Cpe/ICTBa, JIeKapCTBEHHbIe ¥ KOCMeTUUeCKUe Tperaparbl, MaTepyuasbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 K/TACC



OBIIASA 1 HEOPTTAHNYECKASA XNMUA

TeopeTnuecKue 0CHOBbI XMMHUU

XuMuJeckui 3jieMeHT. AToM. fIApo aToma, W30TOMbl. JJIeKTPOHHAs 000J0uKa.
OHepreTUUeCcKWe YypOBHH, TIOAYPOBHU. ATOMHbIe opOuTanmd, S-, p-, d- 37eMeHTHI.
OcobeHHOCTH pacrpeenieHUs] 3/IeKTPOHOB 10 opbuTassiM B aToMax 3/IeMEHTOB TI€PBBIX
YeTBIPEX MepPUOZI0OB. D/IeKTPOHHAs KOH(MUTypalys aTOMOB.

[Teprognueckuii 3akoH W Ilepuoguueckass cucTeMa XWMHYeCKUX 3jeMeHTOB [I. .
MenpeneeBa. CBsi3b MEpUOAMYECKOr0 3aKOHA U IleprognuecKor CHUCTEMbI XUMHWUECKUX
snemeHTOB []. I. MeH/iefieeBa C COBpeMeHHOM TeOpHel CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTH
V3MeHeHHsI CBOMCTB XMMHYECKHX 37IeMEHTOB W 00pa3yeMbIX WMH TIPOCTBIX M CJIO’KHBIX
Bell|eCTB [0 IPyIilaM U fepuojam. 3HaueHre NepruouyecKoro 3aKoHa B pa3BUTUY HAYKU.

CrtpoeHure BeljecTBa. XWMHYeCKass CBsi3b. BUAbI XUMHUUECKOW CBA3U (KOBaJIeHTHAas
HeTloJIsSipHast U MoJIsipHasi, MOHHasi, MeTasindyeckasi). MexaHu3mbl 06pa30BaHusi KOBaIeHTHOMN
XUMHUECKOH CBsi3u (OOMeHHBIM W [JOHOPHO-aKI[eNTOpHBIM). BojmopoaHass  CBS3b.
BaneHTHOCTb. DJIeKTPOOTPULIaTe/IbHOCTh. CTereHb OKUC/IeH s . VIOHbI: KaTUOHbI U aHUOHBI.

BemjectBa MOJIeKY/IIDHOTO YW HEMOJIEKY/IIPHOIO CTPOeHUsl. 3aKOH IIOCTOSIHCTBA
cocTaBa BelecTBa. THUIbI KPUCTa/UIMUECKUX PEeLIETOK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT
THIA KPUCTA/UTMUECKOM PEIIETKY.

[TouaTve o gucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas
[lOJ1s1 BelljeCcTBa B pacTBope.

Knaccudukaiuss HeopraHnuyeckux coefuHeHud. HoMmeHk/iaTypa HeopraHUuecKux
BelecTB. ['eHeTHUeCKas CBA3b HEOPraHWYeCKUX BeLLeCTB, MPUHAZJIeXKal[uX K pa3/uuHbIM
KJjlaccam.

Xumuueckas peakiusi. Knaccudukauys XUMUUeCKUX peakluii B HeOpraHW4eckou U
OpraHMYeCcKOM XMMHU. 3aKOH COXPaHEHMsI MacChl BEIeCTB, 3aKOH COXpaHeHUsi U
rpeBpaleHus SHePIUH MPU XUMUUYECKUX peakLysX.

CKOpOCThb peakiuu, eé 3aBUCUMOCTb OT Pa3/IWyHBIX (aKTopoB. OOpaTHMbIe peakivu.
Xumuueckoe paBHoBecre. PaKkTOPbI, BIUSIOLINE HAa COCTOSTHHE XMMUYECKOrO paBHOBECHS.
[Tpunnun Jle [lartesnbe.

OnekTposiTHUecKas auccoruanys. CuibHbIe U cy1abble 3/1eKTposiuThl. Cpeia BOAHBIX
pPacTBOPOB BeLLIECTB: KUCJIasi, HEMTpa/bHas, I]e/I0UHas.

OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE PeaKL[UU.

OKCIep¥MeHTa/IbHble METO/bl U3yUeHHUs BeIeCTB U WX TpeBpallleHUid: JeMOHCTPALUs
Tabsu1] «Ileprogruyeckasl cicTeMa XUMHUeCKUX 3yieMeHToB [I. 1. MeHeneeBa», n3yueHue
Mojlefiel KPUCTa//TMUeCKUX PeIIéToK, HabsroZieHre U OlMcaHWe [eMOHCTPAIJMOHHBIX U
nabopaToOpHBIX OMBITOB (pa3/ioykeHre MepoKCHAa BOAOPOZaA B TIPUCYTCTBUM KaTaau3aTopa,
omnpezesieHde Cpelbl pacTBOPOB BellleCTB C I[OMOLIBI0 YHUBEpPCAJbHOIO WHJAUKATOpa,
peakiui HWOHHOro oOMeHa), TIpOBeJieHHe IPAKTHUeCKOW paboThl «BiusHWe pa3IMuHBIX
(haKTOpPOB Ha CKOPOCTh XUMUUECKOU peaKLuu».

PacuéTtHble 3azauu.



PacuéTel 10 ypaBHEHHSIM XMUMWYECKHMX peakLUi, B TOM UHCJIe TepMOXUMHUYeCKue
PacyéThl, paCUéThl C UCTI0/Ib30BAHUEM TTOHSITHS «MaCCOBasi [10Jisl BeI|eCTBay.

Heoprannueckass xumus

Hemetannbl. [lomoxkeHne HemeTa/sioB B [lepuoAuueckor cCUCTEMe XUMUUECKUX
yniemMenToB [I. V. MeHzieneeBa U 0COOEHHOCTU CTpPOeHHsi aTOMOB. Pu3nueckre CBOMCTBA
HEeMeTa/VIOB. AJIJIOTPOMNYs HeMeTa/ViIoB (Ha mpuMepe KHUCI0poJa, cepebl, ¢ocdopa u
yIJiepoza).

XyUMHYeCcKre CBOMCTBA Ba)KHEMIIIMX HeMeTa/lJIoB (Ta/lloreHoB, cephbl, a30Ta, docdopa,
yrjepojla U KpPeMHHUs) M HUX COeJuHEHUM (OKCHU[OB, KHCIOPOJACOAEP’KalUX KUCJIOT,
BO/IOPO/IHBIX COe/TMHEHUM ).

[IprMeHeHMe Ba)KHEUIIINX HEMETA/VIOB U UX COeIUHEHUN.

Mertamibl. [TonoxxeHve metasinoB B [lepuoauueckon cucteMe XMMAUECKUX 3/1EMEHTOB
. N. MenpgeneeBa. OcoOeHHOCTU CTPOEHHs 37€KTPOHHBIX 000/I0U€K aTOMOB MeTaslJIoB.
O61ue du3nueckre cBoicTBa MeTaioB. CIulaBbl MeTa/JIOB. DIeKTPOXUMUUYECKUH P
HarpsbKeHUM MeTaJljioB.

XUMHUeCKHe CBOMCTBA BaKHEMIIIMX METa/I/IOB (HaTpUW, KaluM, KaJbL[uHd, MarHuw,
aFOMUHUH, 1JUHK, XPOM, >KeJjie30, Me/ib) U UX COeJUHEeHUM.

OO6111re criocoOsI IoTyYeHust MeTasuioB. [IprMeHeHHe MeTasioB B OBITY U TEXHUKE.

OKCrepuMeHTa/IbHble METO/bl W3y4YeHUs BeIeCTB YW WX NpeBpallleHud: H3yuyeHHe
KOJUTeKI[UN «MeTaslibl ¥ CIUIaBbl», 00pa3IjOB HEMETA/IJIOB, pellleHre SKCIepUMeHTa/TbHbIX
3ajay, HaO/MofleHWe U OMUCaHWe [JIeMOHCTPALMOHHBIX U JIabopaTOPHBIX  OIBITOB
(B3auMoOZierCTBYE TUAPOKCHUA aTFOMUHHUS C paCTBOPAMM KUCJ/IOT U 11[e/I0uel, KaueCTBeHHbIe
peakiuu Ha KaTUOHbI MeTaJlJIOB).

PacuéTtHble 3agaun.

PacuéTbl Macchl BelljecTBa WM 00bEMa ra3oB M0 WM3BECTHOMY KOJIMYECTBY Bell[eCTBa,
Macce Wik 00bEMY OTHOTO M3 YUACTBYIOIUX B PeaKIMH BEIeCTB, pacuéThl MacChl (00BEMa,
KOJIMUeCTBa BeleCTBa) MPOAYKTOB PeaKLK, eC/IU OJJHO U3 BeleCTB UMeeT MPUMECH.

XuMHA 4 )KU3Hb

Ponb xumuu B obecrieueHHHd 9SKOJIOTMUECKOW, 9SHEPreTHUYecKo U  IHIIeBOM
6e301acHOCTH, pa3BUTUM MeAUIIMHBL. [ToHATHe O HayYHBIX MeTO/ax IMO3HAHHUS BEIeCTB U
XUMHUECKUX PeaKLnu.

[MpencraBnenuss o0 OOIIMX HAyUHBIX TMPUHIUIAX T[POMBIIUIEHHOTO TI0/yUeHus
Ba)KHEMIIIMX BeI[eCTB.

YesioBeK B MHpe BeIeCTB U MaTepHasOB: Ba)KHEHIIIMe CTPOUTEe/bHble MaTepualibl,
KOHCTPYKIIMOHHbIE MaTepuasbl, KPaCKW, CTEK/IO, KepaMHKa, MaTepyuasbl /i1 3JIEKTPOHUKU,
HaHOMaTepHaJsibl, OpraHuuecKre U MUHepasbHble Y00peHus.

XvMHUS U 3[0pPOBbe YesiOBeKa: IpaBujia MCII0/Ib30BaHUS JIeKapCTBEHHBIX Mperaparos,
rpaBwia 0e30ITaCHOTO WCITO/Ib30BAHUS TIPerapaToB OBITOBOM XWUMHHM B ITIOBCEIHEBHOMN
JKUA3HU.

MexnpeameTHble CBS3U.

Peanu3aiiyisi MeXXTIpeIMeTHBIX CBsI3eM TIpU U3y4eHUH o0I1ei 1 HeopraHuueCcKoi XUMHH
B 11 Kjacce OCYyI[eCTB/SIETCS uUepe3 HCI0/Ib30BaHHe KaK OOIIMX eCcTeCTBeHHO-HayUHBIX



MOHATUM, TaK U TIOHATUM, SIB/SIOIMIUXCS CUCTEMHBIMU [Jisi OTAeNbHBIX TIpeJMeTOB
eCTeCTBeHHO-HayYHOT0 1UK/Ia.

OOb11e ecTeCTBeHHO-HayUHble TIOHSATHS: HAyUHBIM (DaKT, TUTOTe3a, 3aKOH, TEOpHS,
aHalM3, CUHTEe3, KlacCU(pUKalys, IepUOANYHOCTb, HaO/MOJeHWe,  JKCIIepPUMEHT,
MO/le/TMPOBaHKe, U3MepeHue, siBJIeHHe.

®dusrKa: MaTepusi, SHeprusi, Macca, aToM, 3/eKTPOH, TIPOTOH, HeHWTPOH, UOH, U30TOTII,
Pa/IM0aKTUBHOCTb, MOJIeKyJla, JHepreTUuecKdii ypOBeHb, BeI[eCTBO, Tel0, OO0bEM,
arperaTHoe COCTOsSIHME BellleCcTBa, (pu3nuecKrde BeIWUMHBI U eJUHMIbI UX H3MepeHus,
CKOPOCTb.

Buonorust: KneTka, OpraHu3M, 3KocucTeMa, Owocdepa, MakKpo- ¥ MUKPO3JIEMEHTHI,
BUTAMMHBI, 0OMEH Bell[eCTB B OPraHu3Me.

['eorpacuisi: MUHepasibl, FTOpPHbIe ITOPO/ibl, TI0JIe3HbIe HCKOTMaeMble, TOIJIMBO, PeCYPChl.

TexHosorHs:  XUMHUUeCcKass  IIPOMBIIUIEHHOCTb,  MeTa/Typrusi,  IPOU3BO/CTBO

CTPOUTE/IbHBIX  MaTepuasoB, CeMbCKOXO3IMCTBEHHOE  MPOU3BO/CTRO, nuleBast
TPOMBIIIIEHHOCTD, (papMalieBTHUecKasi MPOMBIILIEHHOCTh, TTPOU3BOACTBO KOCMETHUYECKHUX
rpernaparos, TIPOU3BO/ICTBO KOHCTPYKI[MOHHBIX MarepuasoB, 3JIeKTPOHHast

IMPpOMBIIIJIEHHOCTb, HAHOTE€XHOJIOTHUH.

IINTAHMUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUWN HA
bA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHHUA

JINMHHOCTHBIE PE3YJ/IBTATDI

®I'OC COO ycraHaBmviBaeT TpeOOBaHWS K pe3yibTaTaM OCBOEHUs O0yuaroluMHCS
rmporpaMM  cpefHero  ob6iero obOpa3oBaHHs  (JIMYHOCTHBIM, MeTaripeIMeTHBIM U
rnpeAMeTHbIM). HayuHO-MeTOAWYeCKOW  OCHOBOM A/l pa3paboTKH  IJIaHUPYeMbIX
pe3y/IbTaTOB OCBOEHHsSI MPOTpPaMM CpefHero o0iero oOpa3oBaHUs SIBISETCS CHCTEMHO-
JleATeJIbHOCTHBIW MOJXO[.

B COOTBeTCTBHU C CHUCTEMHO-/eSTe/IbHOCTHBIM MOJX0/JOM B CTPYKTYpe JIMUHOCTHBIX
pe3y/nbTaTOB OCBOEHUs TipeiMeTa «XWMHsS» Ha ypOBHe cpefgHero o6iero obpa3oBaHMs
BbI/|e/IeHBI C/Ie/IVIOIINe COCTaB/ISIIOIIINE;

0CO3HaHHe 00YYarOIUMUCS POCCUMCKOM TPaXKAaHCKOW WIeHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITE/IbBHOCTH U CaMOOIIpe/ie/IeHHI0;

HaJMure MOTHBALMU K 00yUeHHIo;

1[e/leHarIpaB/IeHHOe pa3BUTHe BHYTPEHHUX YOeXKJeHUM TMUYHOCTH Ha OCHOBE K/TFOUEBBIX
L[eHHOCTel ¥ UCTOPUUECKUX TPaAuLivid 0a30BOM HayKH XUMUU;

TOTOBHOCTBb U CTTIOCOOHOCTh 00YyYarOIIUXCsi pyKOBOJCTBOBAThCS B CBOEM JleATeTbHOCTH
1IeHHOCTHO-CMbIC/IOBBIMHA YCTaHOBKaMM, MPUCYIIWMM 1[eJIOCTHOM CHUCTeMe XUMHUYeCKOro
oOpa3oBaHus;

Ha/IMuye TIPaBOCO3HAHMS 3KOJOTMUeCKON KyJIbTypbl U CIIOCOOHOCTH CTaBUThH LIeIM U
CTPOUTH >KU3HEHHbIE TJIaHbI.



JINYHOCTHBIE pe3y/bTaThl OCBOEHMs IpeaMeTa «XHMHs» JOCTUTAlOTCSo B €JUHCTBE
yueOHOM ¥ BOCIUTATENbHOW [IeSTeTbHOCTU B COOTBETCTBUM C TyMaHHUCTHUECKUMH,
COL[MOKY/IbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJjealaMHd POCCHUMCKOTO
rpakj@aHCKOro 00IIlecTBa, MPUHATHIMM B 0OII[eCTBe HOPMaMHM U TIpaBUIAMU TIOBeJI€HMS,
CIIOCOOCTBYIOIIMMK ~ TIPOLIECCAM ~ CAMOIO3HAHHUsS, CAMOPa3BUTHS MW  HPAaBCTBEHHOI'O
CTAHOBJIEHUS] TMUHOCTH 00YUarOI[HXCHL.

JINUHOCTHBIE ~ pe3y/JbTaThl ~ OCBOEHHs  TpeaMeTa «XUMUS» OTpakaroT
chOpMUPOBAHHOCTH OITbITA IMO3HABATETBHON W TIPAKTUUYECKOH [1eSITe/TbHOCTH O0yYaroIuxcst
TI0 peasM3alivy TIPUHSTHIX B 00IjecTBe 1[eHHOCTe!, B TOM UHC/Ie B UaCTH:

1) rpaXk/JaHCKOro BOCIIUTAHMA:

OCO3HAHUS OOYYAIOIUMHUCS CBOUX KOHCTUTYLIMOHHBIX TMpaB U 00SI3aHHOCTEH,
YBa)KE€HUS K 3aKOHY U TTPABOIOPS/IKY;

IIPe/JCTaB/IeHHUsI O COL[MA/bHBIX HOPMax M IpPaBU/IaX MEKIMUHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW [esiTeIbHOCTH TIPU CO3[[aHUM  YUeOHBIX
IIPOEKTOB, peIlleHHH YYeOHBIX W II03HaBaTe/NbHBIX 3a/jau, BBITIOJHEHUH XUMHUUECKUX
9KCTIepUMEHTOB;

CMOCOOHOCTH TIOHMMAaTh W MPUHMMATh MOTHBBI, HaMEpeHHMs], JIOTMKY W apryMeHThI
JPYTHX TP aHa/IM3€e Pa3/InUHbIX BUIOB YUeOHOU ZiesITe/TIbHOCTH;

2) NaTPUOTHYECKOT'0 BOCIIMTAHUS:

1[eHHOCTHOTO OTHOIIIeHHsI K MCTOPHUUECKOMY M HayuHOMY HAC/aeJui0 OTeUeCTBEHHOM
XWUMUU;

YBa)KE€HUS K TIPOL[ECCY TBOpUECTBa B 00/1aCTH TEOPHM U MPAKTHUECKOTO MPUMEHEHUS
XWMHWH, OCO3HAHUS TOTO, UTO JJOCTV)KEHHSI HAYKU €CTh Pe3y/bTaT JJIUTe/bHBIX HaOMI01eHUH,
KPOTIOT/TUBBIX SKCIIEPUMEHTA/TLHBIX TIOMCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U TIPAKTHKOB,

UHTepeca W I[I03HABaTe/NbHbIX MOTHBOB B IIOJIyUeHWM U TOC/IEAYIOIIEM aHa/Inu3e
MHGbOPMaLMHY O TIePe/IOBbIX JOCTHKEHHUSIX COBPEMEHHOW OTeUeCTBEHHOW XUMUH;

3) lyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBe/IeHUS;

CIMIOCOOHOCTH OLI€HWBAaTh CHUTYyallid, CBsI3aHHbIE C XUMHUECKUMH SIBJIEHUSIMH, U
MIPUHUMAaTh OCO3HAHHBIE PEIleHUs, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbIE HOPMBI M
1[eHHOCTH;

TOTOBHOCTU OIIeHMBaTh CBOE IMOBE/IEHHE W TIOCTYIIKA CBOMX TOBApHILEH C TIO3WLIUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOC/IeCTBUI 3THUX MMOCTYIKOB;

4) hpopMHUpOBaHUs KY/JIbTYPbI 3J0POBbS:

TOHMUMaHUs 1IeHHOCTel 370poBoro M Oe3ormacHoro obpasza »KHU3HMW, HeoOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (hU3MUeCKOMY U TICUXUUYECKOMY 3/I0POBBIO;

coOumro/ieHys TIpaBu/I Ge30macHOro obpariieHuyst C BelljeCTBaMH B OBITY, TTOBCeIHEBHOMN
YKU3HU U B TPYIOBOM /IeATeTbHOCTY;

TIOHMMaHUs 1[eHHOCTU TPaBWI WHUBUAYa/JLHOTO M KOJIJIEKTUBHOTO 0e30IacHOro
TIOBE/IEHUSI B CUTYAL[UsIX, YTPOKAIOIINX 37I0POBBIO U KU3HU JIFO/IeH;



OCO3HaHUS TIOC/IeACTBUM U HETIPUSTUS BPeJHBIX MPUBbIYEK (yroTpebsieHust ajkoroJis,
HAapKOTHKOB, KypeHusi);

5) TPYAOBOro BOCIUTAHMS:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTU B YyueOHO-MCC/ie[loBaTeTbCKOW JesiTe/TbHOCTH,
00I1IeCTBEHHO T0J1e3HOM, TBOPUECKOM U APYTUX BUJaX /1eATe/TbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE yyaCTHe B pellleHUM TpaKTUUeCKMX 3ajlau COoI[haTbHOU
HanpaB/IeHHOCTH (B paMKax CBOero K/jacca, IIKOJIbI);

VMHTepeca K MPakTUUeCKOMY M3y4eHUIO TTpodeccuil pa3iMyHoro poja, B TOM YMC/e Ha
OCHOBe MPUMeHEeHUsI MpeJMETHBIX 3HAHUM 110 XUMUH;

yBaKeHUSsI K TPY/1y, JIFO/ISIM TPYy/ia U pe3y/bTaTaM TPY/I0BOM JiesiTeTlbHOCTY;

TOTOBHOCTH K OCO3HAHHOMY BBLIOODY WHAMBHAyaJbHON TpaeKTOpUM 00pa30BaHUS,
Oyaymieit mipodeccud U peanu3al[iM COOCTBEHHBIX >KU3HEHHBIX TIJIAHOB C YUETOM
JTMYHOCTHBIX UHTEPEeCOB, CIIOCOOHOCTe K XUMHH, MHTEPEeCOB U MOTpebHOCTel 00I11eCTBa;

6) 3K0/10ruH4ecKoro BOCIIUTAHUSA:

9KOJIOTUYECKH  1ie/ieco00pa3HOro  OTHOIEeHWs K  TIpUpofie, KaK  KCTOUHHUKY
CyLL[eCTBOBaHUs JKU3HU Ha 3eMie;

MOHUMaHUs  TJI00anbHOTO  XapakTepa  9KOJIOTUYeCKUWX  TpobsieM,  BJ/IMSHUSA
9KOHOMMUYECKHX MPOIeCCOB Ha COCTOsTHUE TIPUPOHON U COIaIbHOM Cpe/ibl;

0CO3HaHUS HeOOXOJUMOCTH WCII0/Ib30BaHUS [JOCTWKEHWUN XUMUUA [T PelleHust
BOIPOCOB pal[MOHA/ILHOTO MPUPO/J0M0/Ib30BaHMUS;

aKTUBHOT'O HETpUSATUS JeUCTBUM, TIPUHOCSIIMX BpeJl OKpYy>Katolllel TIPUPOJIHON cpejie,
yMeHUsI TIPOTHO3HUPOBATh He0/1arorpusITHbIE 9KOJIOTMYecKre TI0C/1e/ICTBUSI
rpeiNipYHYMaeMbIX /1elCTBUM U MpeJoTBpalllaTh UX;

Ha/IM4Usi pa3BUTOr0 5KOJIOTMUYECKOTO MBIILIJIEHUs, SKOJOTUYECKOM KYJIbTYDbI, OIbITA
JleITe/TbHOCTU  5KOJIOTMYEeCKOW HarpaB/I€HHOCTH, YMEHHsS pPYKOBOJCTBOBaTbCsd WMHU B
MO3HaBaTe/IbHOH, KOMMYHUKAaTHUBHOM W COLMA/bHOW TpaKTHKe, CIIOCOOHOCTH W YMEHHs
aKTHMBHO MPOTUBOCTOSITh U/I€0/IOTHH XeMoh0obu;

7) 1leHHOCTH Hay4YHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MMPOBO33PEHUS], COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAaYKH U 0OIT[eCTBeHHOM TTPaKTHUKH;

MOHUMaHUsl CrelU(PUKA XUMHUM KaK HayKW, OCO3HaHUs eé posid B (OpPMUPOBAHUU
pallOHa/IbHOTO HAYYHOTO MBIIIEHUs], CO3/lJaHUW 1IeJIOCTHOTO TpefcTaB/ieHus 00
OKpy)Karoll[eM MHpe KaK O eJWHCTBe MNPUPOJAbl M 4YelOBeKa, B TO3HAHWW MPUPOJHBIX
3aKOHOMEpPHOCTeH 1 pellieHuH MpobieM coXpaHeHHs PUPOHOT0 PABHOBECHST;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTHA XUMUU [JiI COBPEMEHHOW I[UBUIM3AI[UHU: B eé
I'YMaHUCTUUECKOW HarpaB/IeHHOCTH Y Ba’KHOM POJIM B CO3/IaHUM HOBOM 0a3bl MaTepraibHOM
KyJbTypbl, pellleHud TJio0anbHbIX TMpo0seM yCTOWUYMBOIO pa3BUTHSI uesioBeuecTBa —
ChIPDHEBOM, SHEPreTUUYeCKOW, THIIEBOM W 3KOJOrMYecKoil 06e30macHOCTH, B Pa3BUTHH
MeULIUHbI, 0becriedeHnH YCI0BUM YCITEIITHOTO TPYy/ia ¥ SKOJIOTMUeCKd KOM(MOPTHON >KU3HU
Ka)KJIOT0 ujieHa 0011[eCTBa;

eCTeCTBEHHO-HAayYHOW TpPaMOTHOCTH: T[IOHMMaHHUs CYLIHOCTU METOJOB I03HaHUS,
HICTIO/Tb3YEMBIX B €CTeCTBEHHBIX HayKax, CITOCOOHOCTU MCIIOMb30BaTh TOJyuyaeMble 3HAHUS



IJIs aHanu3a W OOBSICHEHUS SIBJIeHWM OKPY)KAIOI[er0 MHUpAa U TPOUCXOASIIUX B HEM
V3MeHeHHl, YMeHHs JielaTb 000CHOBaHHBIE 3aK/IFOUEHMs] Ha OCHOBe Hay4HbBIX (DaKTOB M
VUMETOIUXCS JAHHBIX C 1[e/ThI0 TIOTyUeHUsT JOCTOBEPHBIX BBIBOIOB;

CITOCOOHOCTH CaMOCTOSITE/TbHO MCIO/Ib30BaTh XUMUYECKUe 3HAHWS [JIS  pelIeHus
Npo0JIeEM B PeaslbHBIX )KU3HEHHBIX CUTYaLHSsIX;

WHTepeca K M03HaHUI0 U UCC/Ie/I0BaTeTbCKON IeTeTbHOCTY;

TOTOBHOCTU W CIOCOOHOCTH K HeIpepbhIBHOMY 00pa30oBaHMI0 M CaM00Opa30oBaHUIO, K
AKTUBHOMY TIIOJIyY€HWIO HOBBIX 3HAaHWUM [0 XWMHUHU B COOTBETCTBHUM C >KU3HEHHBIMH
MOTpeOHOCTAMUY;

WHTepeca K OCOOEHHOCTSM TpyZa B Ppa3iMuyHbiXx cdepax mpodeccuoHaTbHON
JesiTeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MerTarnpeaMeTHble pe3yJ/bTaThl OCBOEHHUsI yueOHOTO mpeamera «XWMHs» Ha ypOBHE
cpefHero o01ero o6pa3oBaHus BK/IFOUAOT:

3HauMMbIe /151 (POPMHUPOBAHUS MHUPOBO33PEHUsT 00YUaIOIUXC MEXKIUCIUTUTMHAPHBIE
(MeXTIpeIMeTHBIE) OOIljeHayUHble MMOHSATHS, OTPaXKaoIllye 11eJIOCTHOCTh HayYHOW KapTHHBI
MHUpa U CreliuPUKy MeTO/I0B TIO03HAHMUSI, UCTIO/b3YeMbIX B eCTeCTBEHHBIX HayKax (MaTepwus,
BeIl[eCTBO, SHeprus, siBJieHWe, TPOLIeCC, CUCTeMa, HayuyHbld (akT, MPUHLUI, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, TeOpHs, UCC/eloBaHre, HaO/MoieHre, U3MepeHre, SKCIIepUMeHT U
ApyrHe);

yHUBepcarbHble ~ yueOHbIe  JelcTBUS  (TI03HaBaTe/bHble, KOMMYHHKATHUBHbIE,
perynsaTuBHbIe), obecrieunBaromye GdopMupoBaHde (GYHKIMOHATBHOW TPaMOTHOCTU |
CollMasibHOM KOMIIETeHLIMH 00yJaroImxcs;

CcrocoOHOCTh ~ 0OYYAIOIIMXCST  WCIIO/b30BaThb  OCBOEHHBIE — MEXAWUCIUTIIMHAPDHBIE,
MHUDPOBO33peHYeCcKre 3HaHUs W YHUBepCa/bHble yueOHble [eHCTBUSI B TO3HaBaTebHOU U
COL[MA/IbHOM MPaKTUKe.

MerTanpesiMeTHble pe3y/bTaThl OTPAXKAIOT OBJ/AJ[eHHE YHUBEPCAJbHBIMUA YyueOHBIMHU
M03HaBaTe/TbHBIMH, KOMMYHHUKATUBHBIMU U PETYJIATHBHBIMU [1eHCTBUSIMHU.

OB/lafieHHe YHUBEPCA/IbHBIMHU y4e0HBIMHU M03HABaTe/IbHBIMH JeHCTBUSIMM:

1) 6a3oBbIe JIOrHUeCKHe JeCTBHUSA:

CaMOCTOSITeJTbHO (POPMY/TMPOBaTh W aKTyaJM3HUPOBaTh IPOO/EMYy, BCECTOPOHHE eé
paccMaTpuBaTh;

oTipefiesIsiTh L[/ JleATeTbHOCTH, 3ajjaBasi rmapamMeTpbl U KPUTEPUU WX [JOCTYKEHWUS,
COOTHOCHUTh pe3y/bTaThl eATeTbHOCTH C MOCTaB/JIeHHBIMU LIe/IsIMU;

WCTI0/Tb30BaTh TIPU OCBOEHWU 3HAHWM TIPUEMBI JIOTUUECKOTO MBIIIEHUSI — BBIZIEJISATD
XapakTepHble TIPU3HAKK TIOHSATUM W yCTAHaB/IMBaTh WX B3aWMOCBSI3b, HCIIO/Ib30BaTh
COOTBETCTBYIOLI[Me TIOHATHS /AJ1s1 00BSICHEHUS OT/Ae/bHBIX ()aKTOB U SIBJIEHHUM;

BLIOMpaTh OCHOBaHUSI YW KpUTEpUW [Jis KiacCH(UKAIMU BelecTB U XUMHUECKUX
peakLi;

yCTaHaB/IWBaTh IPUUHMHHO-C/Ie/[CTBEHHBIE CBS3M MEXKAY U3ydaeMbIMU SIBJIEHUSIMU;



CTPOUTb JIOTUUeCKWe pacCykieHusi (MHAYKTUBHbIe, [elyKTHBHbIE, TI0 aHaJOTUW),
BLISIB/IITH ~ 3aKOHOMEPHOCTH W TIPOTMBOPEUHS B pacCMaTpHUBAaeMbIX  SIBJIEHMSX,
(hopMy/IIpOBaTh BLIBO/IBI U 3aK/TFOUEHUS;

MPUMeHSITb B TIpollecce TIO3HAHUS, MCIOAb3yeMble B XWUMWUW CUMBOJIMUECKUe
(3HaKOBbIE) MOjle/iM, MpeoOpa3oBbIBaTh MO/leNbHbIE TpPeACTaBAeHUS — XUMUUYECKUM 3HaK
(cuMBo/) 3/1eMeHTa, XWUMHUYecKass (opMmyra, ypaBHEHHE XWUMHUECKOW peakMu — IIpH
pellileHUH yueOHBIX TIO3HABATe/NbHBIX W TPAaKTUUeCKWX 3a/lau, TPUMEHSATb Ha3BaHHbIE
Mo/le/TbHbIe TIpeJCTaB/IeHHs [Jis BbISIBJIEHUS] XapaKTepHbIX TTPU3HAKOB M3yUaeMbIX BeIlecTB
Y XMMUUECKHX peakLi.

2) 6a3oBbIe HCC/IeJ0BAaTe/ILCKHE AeHCTBUS:

BJIafleTb OCHOBaMH METO/IOB HAyYHOT'O TI03HAHMS BeIl[eCTB ¥ XUMHUUEeCKUX PeaKI[ui;

dopMysivpoBaTh LelM U 3a/@aud UCCAe/IOBaHUs, MCIOb30BaTh IOCTaBJeHHbIE WU
CaMOCTOSITeJTbHO C(OpPMY/IMPOBAaHHBIE BOMPOCHI B KauecTBe HWHCTPYMEHTA IO3HaHUSA H
OCHOBBI [i/i1 (DOPMHPOBAHHSI THIIOTE3bl TI0 IIPOBEpPKe IMPABHU/IBHOCTH BBICKA3bIBAEMBbIX
CY)K[eHUM;

B/IafleTb HaBbIKAMH CaMOCTOSITe/IbHOTO TUIAHWPOBAaHUS W TIPOBEJIeHUST yueHHUUeCKUX
9KCIepUMEHTOB,  COBepIIeHCTBOBAaTb yMeHMsi Hab/ofaTh 3a  XOAOM  TIpoliecca,
CaMOCTOSITeJTbHO TIPOrHO3UPOBATh €ro pe3ysbTaT, (PopMyIUpoBaTh 00O0OITIEHUS] U BBIBO/IBI
OTHOCHUTE/IbHO J/IOCTOBEPHOCTH pe3yJ/bTaTOB WCC/Ie[0BaHKUS, COCTaB/ISATb OOOCHOBAHHBIN
OTUéT O TpOo/ie/IaHHOM pabore;

rpuo0OpeTaTh OMBIT YUYEHHUYECKOM HCCIe/0BaTe/bCKOM U TIPOEKTHOW [1eATeTbHOCTH,
TIPOSIBJIAT CIIOCOOHOCTH Y TOTOBHOCTH K CaMOCTOSITE/IbHOMY TIOMCKY METO/IOB peIleHus
MTPAKTUYeCKUX 3a7iau, TIPUMEeHeHHUI0 PA3/IMUHBIX METOZOB TTO3HAHUSI.

3) pabora c uadopmarueii:

OPUEHTUPOBAThCSI B Ppa3/MUHbIX MCTOUHMKAX MWHGOpMalLuu (Hay4dHO-TIOMNY/IsIpHast
UTepaTypa XWMHWUECKOTO COJZIepP)KaHHWs, CIIpaBOuHble Mocobusi, pecypchkl VHTepHeTa),
aHa/IM3UPOBaTh MH(OPMAIMIO pa3/UUHbIX BUJOB W (OPM TIpefCTaB/ieHUs, KPUTHUECKH
OLIeHWBATh €€ JOCTOBEPHOCTh ¥ HEIPOTUBOPEUHBOCTh;

¢dbopMy/iMpoBaTh 3ampoChl U TPUMEHSITb pa3/iiuHble MeTOAbl TMpHU TOUCKe W OoTOope
vHbOopMaly, HeoOXOAUMOH /1/1s1 BBITTOTHEHUsI yUeOHbBIX 3a/iau OIpe/ie/IEHHOTO THTIa;

NproOpeTaTh OILIT UCITO/b30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTUN
Y Pa3/INYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO BbIOMpATh OMNTHMabHYI0 ¢GopMy TIpe[CTaBieHUss HWH(POpMalU
(cxembl, TpadyKH, AMarpaMMbl, TaOMULIbI, PUCYHKH U ApyTHeE);

WCTI0/Ib30BaTh HAyYHbIM $3BIK B KadecTBe CpeACTBa IpW paboTe ¢ XUMHUeCKOMH
vHbopMalLeli: TIPUMeHSITb MeKIipeJMeTHble ((dr3nuecKde W MaTeMaTHUeCKue) 3HaKu U
CUMBOJIbI, hOpMY/ibl, a0OpeBUATyPbl, HOMEHK/IATYPY;

WCTIOb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHe CPe/ICTBA HaTJISIHOCTH.

OB/1afieHHe YHHUBEPCA/TbHBIMA KOMMYHUKATUBHBIMH A€ CTBUAMM:

3aJjaBaTh BOIIPOCHI TI0 CyIL[eCTBY 0OCy)XJaeMoil TeMbl B XO/le [Auajgora W/Wiu
JUCKYCCUM, BbICKa3biBaTh WUjleH, (OpMyJMpoBaTb CBOU TMPeAJIOKEeHHsI OTHOCHUTEeTbHO
BBLITIOJTHEHHMS TTPE/IJIO’KeHHOM 3a/1aum;



BBLICTYTIATh C TIpe3eHTaleld pe3y/ibTaTOB MM03HaBATeIbHOU /1@ TeIbHOCTH, MOTyYeHHbIX
CaMOCTOSITe/TbHO W/IA COBMECTHO CO CBEPCTHUKAMM TIpH BBLITIOJIHEHUA XUMHUUYECKOTO
9KCTIepUMEHTa, TMPaKTUUeckod paboThl MO MCC/IeOBAaHHIO CBOMCTB M3y4yaeMbIX Bell[eCTB,
peanu3aly yueOHOro mpoekTa ¥ (OpMy/IMpOBaTh BBIBOZBI 110 pe3y/bTaTaM MPOBeAEHHBIX
HCCIe/IOBaHUM My TEM COTJIaCOBaHUS TIO3ULIUN B X0/le 00CYKZieHUs1 1 0OMeHa MHEeHUSIMH.

OBajieHle YHUBePCAa/IbHBIMHU Pery/JIATHBHBIMHU JeHCTBUAMM:

CaMOCTOSTe/IbHO MJIAaHMPOBAaTh U OCYILeCTB/ISITh CBOK) M03HABaTeIbHYIO /1eTebHOCTb,
oripeiesisisi e e/ U 3aflaur, KOHTPOJIMPOBATh U 10 Mepe HeoOXO0AMMOCTH KOPPeKTHPOBATh
rpejijlaraeMblii  aArOpUTM JeMCTBUM TIPU BBITIOJIHEHWM Y4ueOHbIX W MCC/Ie[0BaTeTbCKUX
3aja4, BbIOMpaTh Haubosee 3(hHeKTUBHBIN CITIOCOO WX peleHus C YUETOM TOTyUeHUs] HOBBIX
3HAaHUM O BeleCTBaX U XUMUUECKUX PeaklusX;

OCYIIIeCTB/ISITh CAMOKOHTPO/Ib CBOel fleITeJIbHOCTH Ha OCHOBe CamMoOaHalu3a W
CaMOOLIeHKH.

INTPEJMETHBIE PE3YJ/IbTATbBI

10 KJTACC

[TpemMeTHBIE pe3y/ibTaThl 0OCBOeHUs Kypca «OpraHuueckass XUMUs» OTPaXkaroT:

Cc()OPMHUPOBAHHOCThL TIPEJCTaB/JIeHUA O XWUMHUYECKOW COCTaBJISIIOLIEl eCTeCTBEeHHO-
HayuHOW KapTUHBbI MHDPA, POJM XUMHUM B [O3HAHWU SIBJIEHUW MPUPO/bI, B (hOPMUPOBAHUU
MBIIJIEHUS] U KYJIbTYPhl JTMUHOCTH, €€ (YHKLMOHAIBLHONW IPaMOTHOCTH, HeOOX0AUMON 1S
pellieHHs] TPaKTUUeCKHUX 3aZiau U SKOJ0rhyecku OOOCHOBAHHOTO OTHOILEHUSI K CBOEMY
3/I0POBBIO M IPUPOJHOM CpeJie;

BJIaJleHMe CUCTEMOU XMMHYECKWX 3HaHWW, KOTOpas BKJ/IIOUaeT: OCHOBOIIOJArarolye
MOHATUSL (XUMMUECKUM S/1eMeHT, aToM, 3/IeKTPOHHasi 000/70Yka aroma, MoJjeKyJa,
Ba/IeHTHOCTb, 3/1eKTPOOTPHULIATE/IbHOCTb, XWMHUYeCcKasi CBfI3b, CTPYKTypHasi ¢opMy/a
(pa3BépHyTast M COKpallléHHasi), MOJIb, MOJISIPHasi Macca, MOJISIDHBIA OOBEM, yTriepoJHbIH
cKeneT, ()yHKLMOHa/bHAs TpyINa, pajvdKaja, U30Mepusi, U30Mephbl, TOMOJIOTUYECKUI Psif,
TOMOJIOTH, YIJIEBOZOPO/ibl, KUCIOPOJ, U a30TCO/ep Kalliie CoeJUHeHNs, MOHOMeD, MOIUMep,
CTPYKTYpPHOe 3BEHO, BBICOKOMOJIEKY/ISIPHble COeJVHEHHs1); TEeOPUM U 3aKOHbI (Teopus
CTpOeHus1 opraHnueckux BewjecTB A. M. byTnepoBa, 3aKOH COXpaHeHHs] MacChl BeLeCTB);
3aKOHOMEpPHOCTH, CMMBOJIMYECKHH f13bIK XMMHH; MHUPOBO33pEHUYECKHe 3HaHUs, JeKallie B
OCHOBe NMOHUMAaHUs NPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBJIeHUH, (PAaKTO/I0rMUecKue
CBeJleHUs] O CBOMCTBax, COCTaBe, TOJyYeHUHW K Oe30MacHOM HCMOIb30BAaHWMU Ba)KHEWIIINX
OpraHuYeCcKHX BeIlecTB B ObITY W MPAKTUUECKOU JesTelTbHOCTU Ye/IOBEKa;

C()OPMUPOBAHHOCTb ~ YMEHHIM  BbISIBJISITb  XapaKTepHble  TPU3HAKU  TOHSTHUH,
yCTaHaB/MBaTb UX B3aUMOCBS3b, UCII0/Ib30BaTh COOTBETCTBYOLME MOHATUS MPU ONKCAHUU
COCTaBa, CTPOEHUS U MpeBpallleHuH OpraHuueCKUX COeIMHEHNH;

Cc()OpMHUPOBAHHOCTb YMEHUM UCII0/Ib30BaTh XMMUUYECKYIO0 CUMBOJIMKY [I/Is1 COCTaBIeHUS
MOJIEKY/ISIPHBIX W CTPYKTYPHBbIX (pa3BEPHYTOM, COKpalléHHOM) (opMy/a OpraHUuecKux
BELIeCTB W YpaBHEHUM XUMMWYECKUX peakLMid, W3roTaBAUBaTb MOJEINU MOJeKyJl



OpraHWYecKuX BeIleCTB /[y WUIIOCTpAlMM WX XUMHUeCKOrO0 U TIPOCTPAHCTBEHHOTO
CTPOEHUSI;

chOpMUPOBAHHOCTL ~ YMEHHMM  yCTaHaB/IWBaTh  TPUHA/JIE)KHOCTh  WM3YUEHHBIX
OpraHMYecKUX BeIeCTB I0 WX COCTaBy W CTPOEHUIO K OIpe/le/IEHHOMY K/acCy/TpyTire
coeuHeHU  (yr/eBOJIOPOAbI,  KUCJOPOJ, M a30TcofepXKalllie  CoeJuHeHUs,
BBICOKOMOJIEKY/ISIDHbIE ~ CO€/MHEHHsI), [laBaTb MM Ha3BaHUsA 10 CHCTeMaTUUeCKOu
HomeHknatype (IUPAC), a Takke MNpUBOJUThL TpUBHAIbHbIE HAa3BaHUS OT/eJbHBIX
OpraHMYecKuX BellleCcTB (3TW/ieH, MPOMWIeH, alleTu/eH, STUIeHIIMKOJIb, TJULeprH, GheHo,
dopmanbierus, aleTaabAerifi, MypaBbUHas KHCJ/IOTa, YKCyCHas KWCJIO0Ta, OJieMHOBast
KUCJI0Ta, CTeapuHOBasi KMCJIOTa, TJIF0K03a, (PpyKTO3a, Kpaxmall, Lie/i/IF0103a, TJIULUH);

c(hOpMUPOBAHHOCTh YMEHHsI OTpeJeNiiTh BUIbI XMMUUECKOW CBSI3W B OpPraHUYeCKUX
coeilMHeHUsIX (OAWMHAPHbIE U KPaTHBIE);

cchOpMUPOBAHHOCTh YMEHUS TIPUMEHSITD TT0/I0)KEeHHSI TEOPUM CTPOEHUsI OPraHuueCKUX
BelriecTB A. M. ByTyiepoBa [ijist 00bsICHEHHsI 3aBUCIMOCTH CBOMCTB BeI[eCTB OT UX COCTaBa U
CTPOEHUST; 3aKOH COXPAaHeHUsI MacChl Bell|eCTB;

cOpMHUPOBAHHOCTb YMEHHUI XapaKTepu3oBaTh COCTaB, CTpOeHHWe, (u3nyeckue WU
XUMHUUeCKWe CBOMCTBA THWITWYHBIX TpeJCTaBUTe/iell pa3/IMUHBbIX K/IaCCOB OpraHUUeCKUX
BellleCcTB (MeTaH, 3TaH, TWIEH, MPOMWIeH, alleTuneH, Oytaguen-1,3, MeTwi0yTaguen-1,3,
OeH30J1, METAHOJI, TAHOJI, STUIEHTIUKOJIb, TTIULIEPUH, (heHOJI, alleTa/lbJeru/i, MypaBbUHas 1
YKCyCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmas, I[eJUll0io3a, AaMHUHOYKCYCHas KHCJIOTa),
WJUTIOCTPUPOBATh T'eHETUUeCKYH CBSI3b MeXXJy HUMU YpaBHEHUSIMH COOTBETCTBYHOIIMX
XUMUYECKHX peakiiuii C UCTI0/Ib30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMUPOBAHHOCTh yYMEHUSI XapaKTepU30BaTh WCTOUHUKHU YTJIEBOZOPOJHOIO ChIPbs
(HedpTb, MPUPOAHBIN Tra3, Yrojb), CIoCcoObI WX TepepabOTKUA U TIpaKTHUeCcKoe MpUMeHeHHe
TIPOJIYKTOB TlepepadoTKY;

c(hOpMHUPOBAHHOCTb YMEHHWM TTPOBOZAMTHL BBLIUMC/IEHHS M0 XUMHUUYECKHM YPaBHEHHSIM
(Macchl, 00bEMa, KOTMUeCTBa UCXOIHOTO BeIecTBa WM MPOAYKTA PeaKIuH 10 W3BeCTHHIM
Macce, 06bEMy, KOJTMUECTBY OZHOTO M3 UCXO/HbBIX BeIlleCTB WU MTPOAYKTOB PeaKi[im);

chOpMUPOBAaHHOCTh yMEHUN BJ/aJileTh CHUCTeMOM 3HaHWN 00 OCHOBHBIX MeTOZaX
HAyUHOTO TI03HAHWS, HCIO/Jb3YEMBbIX B XWUMHHM TIPU HW3yUYeHHH BEIeCTB M XUMHUECKUX
sB/ieHUM (HaOmozieHre, W3MepeHue, JKCIIePUMEHT, MO/IeIMPOBaHNe), WCIIO0/b30BaTh
CUCTeMHble XUMUYeCKHe 3HaHUs [J/s1 TIDUHSATUS pellleHUid B KOHKPEeTHBIX >KU3HEeHHbIX
CUTYyaLUsIX, CBA3aHHBIX C BellleCTBAMU U UX NPUMeHeHUeM;

c(hOpMHUPOBAHHOCTb YMEHHMM COOJTI0/IaTh MpaBH/Ia T0J/Ib30BaHUs XUMHUUECKOM MTOCY 10U
u nabopaTopHbIM 00Opy/JOBaHMEM, a Takke IpaBWia oOpallleHHsi C BeleCTBaMH B
COOTBETCTBUM C UHCTPYKLIMSIMH TI0 BBITIOJTHEHUIO 1a00paTOPHBIX XUMHUUYECKHX OTIbITOB;

c(OpMUPOBAHHOCTb YMEHWM TJIaHUPOBaTh U BBIMOJHATh XUMUUECKUW SKCTIepUMEHT
(mpeBpailjeHUs1 OpraHUUecKUX BeIeCcTB MpU HarpeBaHWM, TOJyueHUe 3TUIeHa U U3yueHue
ero CBOMCTB, KaueCTBeHHbIe PeaKIMX OPraHWYecKWX BeIeCTB, JeHaTypalus OelKoB IpH
HarpeBaHWU, I[BeTHble peaklud OesKOB) B COOTBETCTBUU C TIpaBWIAMU TeXHUKHU
6e3omacHocTd TpyM  obpalieHMM C BeljecTBaMU U JlabopaTOpHbIM  000pY/I0BaHKEM,



Mpe/CTaB/AATh pe3yJ/bTaTbl XUMHUECKOrO SKCIepuMeHTa B (opMe 3anucu ypaBHEHUU
COOTBETCTBYIOIIUX peakiui U (h)OpMyIMpOBaTh BIBO/bI HA OCHOBE 3TUX pe3Y/IbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUUECKU aHa/IM3UPOBaTh XUMUUECKY0 MH(MOpMaIuio,
MoJIy4yaeMyl0 M3 pa3HbIX MCTOYHUKOB (Cpe/cTBa MaccoBOW HWH(opMalud, VIHTepHET U
APYTHX);

copMUPOBAHHOCTh YMeHHM C00/I0/IaTh MpaBWIa 3KOJOTMUECKH 1iesiecoo0pa3Horo
TOBe/ieHHsI B OBITY M TPYZOBOM [IesSTeIbHOCTH B IIe/ITX COXPAaHEHHs CBOEro 370POBbS U
OKpy>Karollied TIpUPOAHOM CpeZibl, OCO3HaBaThb OMACHOCTb BO3/JIEUCTBUSI Ha >KUBbIE
OpraHu3Mbl OMpeJie/IéHHBIX OpraHWYecKHWX BelecTB, MOHUMasi cMmblca mnokasarens [T/K,
MOSICHITh Ha TIpUMepaxX CIMocOObl YMEHBIIIEHWS W TIPeIOTBPAIl[eHUs] WX BPEJHOTO
BO3/IeMCTBUS HA OPraHW3M YeJIOBeKa;

J1s1 00y4JaroIyXCsi C OrpaHUYeHHBIMU BO3MOYKHOCTSIMHU 37I0POBbsI: YMeHUe TIPUMEeHSITh
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX MEeTO/aX IMO3HAHUS BEIT|eCTB U XUMUUECKUX SIBJIEHUM;

JUIs CJIeTIbIX U C/1ab0BUASIIMX OO0yYarol[uXCsi: yMeHUWe WUCI0/b30BaTh pesbedHo-
TOUeYHyt0 crucTemy obo3HaueHwmit JI. Bpatins s 3anicy XUMUUeCKUX hopMy!I.

11 K/IACC

[TpemgMeTHBIE pe3y/bTaThl OCBOeHMsT Kypca «OOIas W HeopraHuyeckas XUMUs»
OTpaXkaroT:

chOpMHPOBAaHHOCTb TIPeZICTaB/€HUM: O XHWMMUYECKON COCTaB/sIOIIe eCcTeCTBeHHO-
Hay4yHOM KapTHHbI MHpa, POJIM XMMWUU B TIO3HAHWM SIBJIEGHUWW MNPUPO/ibI, B (hOPMHPOBaHUHU
MBIILJIEHUSI U KyJbTYPhl TUUYHOCTH, €€ (YHKI[MOHA/IbHOW IPaMOTHOCTH, HEOOXOAMMOM Ist
pellieHus] MPaKTUYeCKHUX 3aJaud M SKOJOTMUeCKd OOOCHOBAHHOTO OTHOIIIEHWS K CBOEMY
3I0POBbIO U IPUPO/IHOM Cpejie;

B/IaJleHUe CUCTeMOM XMMHUeCKUX 3HaHMM, KOTOpas BK/HOUaeT: OCHOBOITOJ/IAraroIue
TOHATHUS (XUMUUYECKUM 3/IeMeHT, aTOM, W30TOT, S-, p-, d- 3/IeKTPOHHbIe OpOUTa/I aTOMOB,
VIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJIeHTHOCTb, 3JIEKTPOOTPUIIATETbHOCTD, CTETIeHb
OKHCJIeHUsI, XUMHUecKasi CBsi3b (KOBa/leHTHasl, MOHHas, MeTa/l/TiueckKasi, BOJIOPO/Hasl),
KpUCTa//Inueckasi peIléTka, THUIIbl XUMHUUYECKUX peakijui, pacTBOp, 37eKTPOUTHI,
HEe3/IeKTPOJIUThI,  37IeKTPOJIUTHUYEeCKass  JUCCOIMAIUsl, OKHUCIUTe/lb, BOCCTAaHOBUTE/b,
CKOPOCTh XWMMUECKOW peaki[id, XMMHUUYeCKOe paBHOBeCHe); TeOpMHU M 3aKOHbI (Teopusi
371eKTPOJIMTUYECKOU AMCCOLMALMU, Mepuoaudeckud 3akoH [I. V. MeHzeneeBa, 3aKOH
COXpaHeHMsI MacChl Bell[eCTB, 3aKOH COXPaHeHHs U TIpeBpalljeHUs] SHePTuM MPHU XUMHUUYEeCKUX
peakiusix), 3aKOHOMePHOCTH, CHMBOJIMUECKHH SI3bIK XMMHH, MMPOBO33peHuUecKre 3HaHUS,
7eXalllie B OCHOBe TIOHMMaHUsSI TIPUUMHHOCTU M CUCTEMHOCTH XUMMUECKUX SIBJIeHUH,
dakTo/sioTHUUECKHe CBeJeHWsT O CBOWMCTBAX, COCTaBe, IIOydeHMH ¢ 0Oe30IMacHOM
WCIIO/Tb30BaHUN Ba)KHEUIIIMX HEOPraHWYeCKHUX BeIecTB B OBITY W ITPAKTUUECKOM
JlesiTeTbHOCTHU YesI0BeKa;

chOpMUPOBAHHOCThL ~ YMEHUW  BBISB/ASATL ~ XapaKTepHble  TIPU3HAKU  TIOHSTHUH,
yCTaHaB/MBAaTh WX B3aWMOCBSI3b, UCII0J/Ib30BaTh COOTBETCTBYIOIIME TOHATHS TPH OMUCAHUU
HeopraHM4ecKUX BellleCTB U UX MpeBpallleHuH;



c(hOpMUPOBAHHOCTb YMEHUM UCII0/Ib30BaTh XMMUUYECKYHO0 CUMBOJIMKY [/l COCTaBIeHUS
dbopmyJ1 BeljeCTB U ypaBHEHUM XUMUUECKUX peakiui, CUCTeMaTUYeCKyH) HOMEHK/IaTypy
(IUPAC) u TpuBHa/ibHbIe Ha3BaHUSI OTJENbHBIX HEOPraHWUeCKUX BellecTB (yrapHbIM ras,
YTJIEKUC/IBIN Ta3, aMMUaK, raliéHas U3BeCTb, HeraiiéHasi U3BeCThb, TUTheBasi COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAaHHOCTb YMEHUM OMpele/IAiTh BaJeHTHOCTb W CTeleHb OKHUC/IeHUs
XUMHUECKUX 5JIEMEHTOB B COEIWHEHHAX pPa3/IMUHOTO COCTaBa, BUJ, XWMHWUYECKOM CBS3U
(koBasleHTHasi, = WOHHasl, MeTa//Inyeckas, BOJOPOJHAas) B  COEJUHEHHUSX, THUII
KPUCTa/UTMUeCKOW PeIIETKM KOHKPEeTHOIO BelllecTBa (aTOMHasi, MOJIEKYJIIpHasi, WMOHHas,
MeTaJI/TMyecKasi), XxapakTep Cpe/ibl B BOJHBIX paCTBOpax HEOPraHUUeCKHUX COeUHEeHHUN;

chOpMUPOBAHHOCTh yMEHUN yCTaHaBAMBAThb TPUHAJJIE)KHOCTh HeOpPraHUueCKUX
Bell[eCTB 10 UX COCTaBY K OIpe/ie/IeHHOMY KJ/1acCy/TpyIire coeJuHeHul (TpOCThie BelecTBa
— MeTaJI/Tbl U HeMeTa/l/lbl, OKCH/Ibl, OCHOBaHUsI, KUCIOThI, aM(OTepHbIe TUAPOKCHU/IbI, COTH);

c(hOpMUPOBAaHHOCTb YMEHWM pacKpbIBaTb CMbICJ Tepuoguueckoro 3akoHa /1. W.
MeHzieneeBa ¥ JeMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO W
MPOTHOCTUYECKYI0 (QyHKLIUY;

Cc(hOpMUPOBAaHHOCTb YMEHWM XapaKTepu30BaThb 3/€KTPOHHOE CTPOEHHe aTOMOB
XUMUUeCKUX 37eMeHTOB 1-4 miepuozioB Ileprognueckoli cucTeMbl XUMUUECKUX 3/IEMEHTOB
O. W. MeHgeneeBa, WCIO/MB3ys TIOHATHS «S-, Pp-, d-37IeKTPOHHBIE OpOUTA/IN»,
«IHepreTUUeCKre YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTH W3MeHeHHsI CBOMCTB XUMHUUYEeCKUX
3JIEMEHTOB WM MX COeJUHEHWM M0 mnepuojam U rpymnmnaMm [lepuoanueckor CUCTEMBI
XAUMHUUeCcKux seMeHTOB 1. V1. MeHzeneeBa;

cOpMHUPOBAHHOCTb YMEHHWM XapaKTepr30BaTh (OIMHMChIBaTh) OOII[HMe XUMHUUYeCKHe
CBOMCTBa HEOPraHWUYeCKUX BeIeCTB Pa3/MYHbIX K/IAaCCOB, MOATBEP)KJAThb CYIIeCTBOBaHWE
reHEeTUYEeCKOU CBSI3U MeXX]ly HeOpraHM4yeCKMMHU BeleCTBaMU C TIOMOILIbI0 YpaBHEHUU
COOTBETCTBYIOIINX XUMUUECKUX PeakLni;

c(hOpMUPOBAHHOCTh YMeHHs K/1acCU(ULIMPOBATh XUMUUECKUe peakluy M0 Pa3TMUYHbIM
Mpu3HakaM (UKMCIYy W COCTaBy pearupyroluX BellecTB, TerjioBoMy 3¢hdeKTy peakLUu,
V3MEHEHHI0 CTerleHel OKHUC/IeHWsl 3/IeMeHTOB, 00paTUMOCTH peaklUd, Y4acCTUIO
KaTaJn3aTopa);

chOpMUPOBAHHOCThL YMEHUM COCTaB/ISAITb ypaBHEHWs] peaki[uii pa3/UuHbIX THUIIOB,
TOJIHbIe W COKpAll[éHHbIe yYpaBHEHUSI peakluii MOHHOTO oOMeHa, YUMThiBasi yCJIOBUS, MPH
KOTOPBIX 3TH peakLUU UAYT 10 KOHLIa;

c(hOpMUPOBaHHOCTb YMEHUM MPOBOJUTH peaklVH, MOATBEP)KAAlol[ie KauyeCTBeHHbBIU
COCTaB pa3/IMUHbIX HEOPraHWUeCKUX BeIeCTB, pacro3HaBaTb OMNBITHbIM MYTEM WOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPraHWYeCKHX BellleCTB;

c(hOpMUPOBaHHOCTh yMeHUN pacKpbIBaTh CYLLIHOCTh OKHC/TUTETbHO-
BOCCTAHOBUTE/TIbHBIX peaklUii TOCPeACTBOM COCTAB/IEHUS] 3JIEKTPOHHOTrO OasiaHca 3THX
peakiui;

c(OpMHUPOBAHHOCTb YMeHUN O00BSICHITH 3aBUCMMOCTh CKOPOCTH XMMHUYECKOW peakivuu
OT pa3/IMyHbIX (PAKTOPOB; XapaKTep CMeIeHUs] XUMUYEeCKOTr0 PABHOBECHS B 3aBUCUMOCTH OT
BHeIlIHero Bo3zevicTeus (npuHLun Jle [lartesnbe);



c(OpMUPOBAHHOCTb YMEHHWI XapaKTepu3oBaTb XHWMHUeCKHe TIPOLIeCChl, JieKalllie B
OCHOBE  TIPOMBIIIUIEHHOTO  TIOJYUYeHWs] CEpHOM  KHC/IOTBI, aMMMaKa, a  TaKKe
c(hOpMHUPOBAHHOCTb TIPeJCTaB/IeHH 00 OOIMX HAay4YHbIX TPUHIUTIAX W IKOJIOTUUECKUX
npo6yieMax XUMHUUYEeCKOT0 TTPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTb YMEHMM ITPOBOJAWTL BBIUMCIEHUS C HCIIOb30BAaHHEM TTOHSITHS
«MaccoBasi IO/l BeIlecTBa B PacTBOpe», OOBEMHBIX OTHOIIEHU Ta30B IPH XUMHAUYECKHUX
peaklMsx, Macchl BelllecTBa Wid 00BEMa ra3oB [0 U3BECTHOMY KOJIMYECTBY BellleCTBa,
Macce WM 0OBEMY OJHOTO M3 YYaCTBYIOL[MX B DeaklMM BeIecTB, TeTuioBOro 3¢ddekTa
peakijui Ha OCHOBe 3aKOHOB COXPaHeHHWsi MacChl BelleCTB, TIpeBpallleHUs] U COXpaHeHUs
SHEpIuu;

c(hopMHUPOBAHHOCTb YMeHHWM COOJTF0jaTh MpaBu/Ia T0J/Ib30BaHUs XUMUUECKOM MOCY 10U
1 J1abopaTopHBIM O0OpYZIOBaHHEM, a TaKKe IIpaBWia oOpalleHus C BelecTBaMH B
COOTBETCTBHMH C UHCTPYKLUSIMH T10 BBITIOJTHEHHIO JTA00PAaTOPHBIX XUMHUUECKHX OTBITOB;

c(hOpMHPOBAHHOCTb YMEHUM TJIAaHUPOBAaThb W BBIMOIHATh XUMHUUECKUN SKCTIepUMEHT
(pa3noxkeHre TePOKCHA BOJOPOJAa B TMPHUCYTCTBUM KaTaau3aTopa, OIpejesieHue Cpefbl
pPacTBOPOB BeIllleCTB C TIOMOIIbI0 YHUBEpPCAZbHOTO HWHAWKATOpa, B/USHUE pa3/TMUHBIX
(aKTOpOB Ha CKOPOCTh XMMHUYECKOW peakliid, peaklUM UOHHOr0 obMeHa, KaueCTBeHHbIe
peakiuu Ha CynabdaT-, KapOOHaT- W XJIOpWZ-aHHWOHBI, Ha KAaTHOH AaMMOHHUS, pellleHHe
JKCTIepUMeHTabHbIX 3aflau 1o TeMaM «MeTamnbl» U «HeMmeTamib») B COOTBETCTBUU C
MpaBU/IaMH TeXHWKHA 0€30I1aCHOCTH TIpY OOpallleHWd C BelecTBaMH W 1abopaTOpHBIM
obopy/ioBaHMeM, TIPeJCTaB/IATh pe3y/abTaTbl XUMUUECKOTO SKCIiepuMeHTa B (opMe 3amucu
ypaBHEHHII COOTBETCTBYIOLIUX peaki[iii U (OpPMy/JIMpPOBaTh BHIBO/ILI Ha OCHOBE 3THUX
pe3y/bTaToB;

c(OpMHUPOBAHHOCTb YMEHUM KPUTHUYECKU aHAIM3UPOBaTh XUMUUECKYH0 UH(POpMaIHIOo,
MoJiyuaeMyr0 U3 pa3HbIX UCTOUHMKOB (CpeACcTBa MacCOBOM KOMMYyHHUKaluu, VIHTepHeT U
APYTHX);

cOpMUPOBAHHOCTb YMeHMM co0/I0/aTh TMpaBWia SKOJOTMUeCKU Lieiecoo0pa3Horo
ToBefieHHs1 B OBITY U TPYZOBOM [IesSiTeIbHOCTH B LIe/ITX COXPAaHEHHsI CBOero 370POBbsSi U
OKpY’Kalollled TMPUPOJHOM Cpelibl, OCO3HaBaThb OIACHOCTh BO3/IeMCTBUSI Ha JKUBbIE
OpraHM3Mbl OIpe/ie/IEHHBIX BeIeCTB, MOHWMas CMbIC/T TiokasaTtens [1/IK, MosicHATh Ha
npyMepax CIIOCOObI yMeHbIIIeHHsT W TIpeJOTBpAIlleHWss WX BPeJHOTO BO3/EWUCTBUS Ha
OpraHu3M uejioBeKa;

J1s1 00y4JarolMXCsi C OrpaHUYeHHbIMU BO3MOYKHOCTSIMHU 37I0POBbSI: yMeHUe TIPUMEHSITh
3HaHUsT 00 OCHOBHBIX JOCTYITHBIX METO/[aX ITO3HAHHS BEIeCTB U XUMUUECKHX SIBIEHHUM;

JUis CJIeTbIX U C/1ab0BUASILIMX O0y4Yarol[uXcsi: yMeHUWe WUCI0/b30BaTh pefbedHo-
TOUeYHyto cructemy obo3HaueHuit JI. Bpatins /s 3ancy XuMu4eckux GopMyi.



TEMATNYECKOE INTAHNPOBAHUE

10 KV/IACC
KonunyecTrBo yacoB JJ/IeKTPOHHBbIe
HaumeHoBaHMe pa3je/ioB U TeM (uucdpossbie)
Ne n/m KonTtposbabie | IIpakTnyeckue
NporpaMMsbI Bcero oOpa3oBaTe/IbHBIE
padoTsI padoThI
pecypchl
Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XHMHUH
[TpeameT opranuyeckou xumuu. Teopusi
1.1 CTPOEeHHsI OpraHUueCKUX CoefiIMHeHu A. 3
M. BytnepoBa
Wtoro no pa3peny 3
Pa3pen 2. YrieBoaopoabl
2.1 [IpenenbHbie yrieBOAOPOAbI — aKaHbI 2
59 HenpepenbHble yrineBogopObl: alKeHbl, 6 1
) a/IKa/IneHb], aJIKUHbI
2.3 ApomaTtuyeckue yrjieBoZopo/bl 2
54 [IpupoHbIe UCTOYHUKHU YIJIEBOJOPO/OB U 3 1
' uX rnepepaboTka
Wtoro no pa3peny 13
Pazpgen 3. Kucinopopacogep:xanjue opraHmyecKue CoeJHHeHUs
3.1 Criptel. ®eHon 3
39 Anbprerugpl. KapooHOBBIE KMC/IOTHI. 7 1
) CJ105KHBIE 3)UPBI
3.3 YrneBoppl 3 2
Wtoro no pa3peny 13




Pa3pen 4. A3oTcopaepikaiiye opraHnyecKkue coeJuHeHus

4.1 AmyHbl. AMUHOKHUCIIOTBI. besku 3
Wroro no pasgeny 3
Pazpgen 5. BeicoKoMoOJIeKy/IipHbIE COeAUHEeHHS
5.1 IInactmaccel. Kayuyku. BojiokHa 2
Wroro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2
11 KJTIACC
KoimnuyecTrBo yacoB JJ/IeKTPOHHBbIe
HanmMeHoBaHMe pa3/e/ioB U TeM (uucdpossbie)
Ne n/nn Konrponbnsie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
padoThI paboThI
pecypchl
Paspgen 1. Teopernueckue 0CHOBBI XUMUM
Ctpoenue aToMoB. [Tepuoirueckuii 3aKOH
1.1 v [leprogrueckasi cicTeMa XMMHAYECKUX 3
aneMmenToB /. I. MeHzieneeBa
12 Crpoenue BemjecTBa. MHoroobpasue 4
' BEIIeCTB
1.3 XHUMUUeCKUe peakLuu 6 1 1
Wtoro no pasgeny 13
Paspen 2. Heoprannueckas Xumus
2.1 Metanibl 1
2.2 HemeTtanbl 1 1
2.3 CBs13b HeOPraHUYeCKUX U OpraHuueCcKux




BellleCTB
Wtoro no pasgeny 17
Pazpgen 3. Xumus U XKU3Hb
3.1 XWMUS U )KU3Hb 4
Wtoro mno paszeny 4
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34

IIOYPOYHOE IVTIAHNPOBAHUE

10 KJTACC
KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
No Hdata uudpoBbie
Tema ypoka KonrtpoabHbie | TIpakTuuecku
n/n Bcero u3yueHusi | obOpa3oBaTe/IbHbIE
padoThI e paboTbI
pecypchbl

[TpeMeT opraHUYecKor XUMUH, eé

1 ped P ’ 1 https://m.eds00.ru/9184b457
BO3HHUKHOBEHHE, pa3BUTHUE U 3HAUEHUE
Teopusi cTpoeHUsI OpraHUUeCKUX

2 coesuHeHu A. M. ByTnepoBa, eé 0OCHOBHbIe 1 https://m.edsoo.ru/4c74baa7
TI0JIOXKEeHUST
[TpencraBneHue o KiaccubrKaluu
OopraHuuecKux BelllecTB. HomeHK/1aTypa

3 P N YP 1 https://m.edsoo.ru/d32178fb
(cuctemaTtnyeckasi) ¥ TpUBUA/IbHbIE Ha3BaHUS
OpraHUueCKHX BellleCTB
AJIKaHBI: COCTaB U CTPOEHUE,

4 . P 1 https://m.edsoo.ru/dbbea761
TOMOJIOTUUeCKUM Psifl
MeTaH 1 3TaH — MpocTeiire

5 P 1 https://m.edsoo.ru/6edcc394

rnpeacTaBUTe/Id aJIKaHOB



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/4c74baa7

6 AJKeHBbI: COCTaB U CTPOEHUe, CBOKCTBA https://m.edsoo.ru/6b14aflc
OTU/IeH Y PONUIeH — MPOCTeule

7 P P https://m.edsoo.ru/324d177c
Tpe/iCTaBUTe/ N aJIKeHOB
[TpakTryeckas pabora Ne 1. «ITonyueHue

8 P P ° t y https://m.edsoo.ru/d6c45517
3TU/IeHa U U3yuyeHre ero CBOMCTB»
Ankaguensl. byraguen-1,3 u

9 MetunOyTaguen-1,3. TTonyuenue https://m.edsoo.ru/437f83fa
CHUHTeTUYECKOI'0 KayuyKa U pe3uHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHWUS,

10 TOMOJIOTUYECKUM psif|. ALleTUIeH — https://m.edsoo.ru/f25dffed
MPOCTEMNIINHN TIpe/ICTaBUTeb alTKUHOB
BbluncieHnst o ypaBHEHUIO XUMHUYECKON

11 P https://m.edsoo.ru/498fe87b
peakuuu
ApeHbr: 6eH3071 1 TOMy0s1. TOKCUUHOCTB

12 https://m.edsoo.ru/589d3ddd
apeHoB
['eHeTHUecCKas CBsA3b YI/1€BOJOPO/IOB,

13 y AOPOA https://m.edsoo.ru/ba48c664
TIpUHAJJIeKalluX K pa3/IMuHbIM KJjlaccaM
[IpupojHbIe KCTOYHUKHU YIJ/IeBOLOPO/OB:

14 TIPUPO/IHBIN ra3 v MOMyTHbIEe He(TSIHbIEe Tas3kl, https://m.edsoo.ru/397¢2d83
He(Th U IPOJIYKTHI €€ riepepaboTKu
[IpupojHbIe UCTOYHUKHU YIJ/IeBOLOPO/OB:

15 MIPUPO/HBIN ra3 U NMomyTHbIe He(TsHbIe ra3bl, https://m.edsoo.ru/51fade52
He)Tb ¥ TIPOAIYKTHI e€ repepaboTKu
KoHTpospHast paboTa 1o paszen

16 P P pasaelly https://m.edsoo.ru/1b2bcldd
«YTJIeBOLOPOAbI»
[IpenenbHble OHOATOMHBIE CITUPTHI:

17 PEA A P https://m.edsoo.ru/c21487e3
MeTaHOo/ U 3TaHo/1. BogopogHas cBs3b
MHoroaTomMHble CIIUPTHI: STU/IEHIIUKOJIb U

18 https://m.edsoo.ru/8f6435c8
[JIULIepUH

19 ®deHO/: CTpOEHHEe MOJIEKY b, (PU3NYeCcKre U https://m.edsoo.ru/5126bc5e



https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/8f6435c8
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/d6c45517
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/6b14af1c

XHUMHnyeckue CBOI';ICTBa, MMpUMEeHeHHEe

20

Anbaeruabl: hopmanberui U alieTaiberusi.

A1leToH

https://m.edsoo.ru/e34544ec

21

OAHOOCHOBHBIE Tpejie/ibHbie KApOOHOBBIE
KMCJIOThI: MypaBbUHasi U YKCyCHasi

https://m.edsoo.ru/b4e183c2

22

[pakTueckast pabota Ne 2. «CBo¥icTBa
pacTBOpa YKCYCHOM KHUCJIOThI»

https://m.edsoo.ru/6c86242e

23

CreaprHOBast U OJIeMIHOBAst KUC/I0ThI, Kak
TIPe/ICTaBUTE/TN BBICIITMX KapOOHOBBIX
KUCJIOT. MbIIa KakK COJIM BBICIIINX
KapOOHOBBIX KUCJIOT, MX MOIOIIIee JeHCTBHE

https://m.edsoo.ru/fe622475

24

CrioxHble 3OUPHI Kak MPOU3BO/IHbBIE
KapOOHOBBIX KMC/IOT. ['MAPON3 CII0XKHBIX
3¢upoB. JKupbl: rUApON3, IPUMEHeHue,
Oronornyeckasi posb XKUPOB

https://m.edsoo.ru/c1685d61

25

YrneBopl: cOCTaB, K/acCUbHUKALIS.
BaxkHeli111e npeficTaBUTe/N: TTH0KO03a,
¢bpykTo3a, caxapo3a

https://m.edsoo.ru/fbb68558

26

Kpaxman u Lie/uit0/103a Kak NpUpoiHbIe
M0JIMMepbl

https://m.edsoo.ru/399f1ca8

27

KoHTposbHast paboTa 1o pa3szeny
«Kucnopogcoaepikaliye opraHnyeckye
coeiuHeHus»/ Bcepoccuiickas MpoBepoYHast
pabota

https://m.edsoo.ru/3c527eb8

28

OO611jast XapaKTepHUCTHKa a30TCOAepyKaInx
OpraHvuecKyx coeZiMHeHul / Bcepoccutickas
npoBepoyYHasi pabora

https://m.edsoo.ru/d3aelc63

29

AMWHBI: MeTW/IAMUH U aHU/IWH

https://m.edsoo.ru/16634947

30

AMMHOKHC/IOTHI KaK aMm(oTepHble
OpraHuuecKve Coe/IMHeHUs], NX

https://m.edsoo.ru/d543f4c6



https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/16634947
https://m.edsoo.ru/d3ae1c63
https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/399f1ca8
https://m.edsoo.ru/fbb68558
https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fe622475
https://m.edsoo.ru/6c86242e
https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/e34544ec

Ouosoruueckoe 3HaueHue. Ilentuabl. benku
KaK TIPUPOJHbIe BBICOKOMOJIEKYISIPHbIE
COeIMHeHUsI
31 OCHOBHbIE MOHATHS XMMHH . 1 https://m.edsoo.ru/649533ea
BbICOKOMOJIEKYJIIPHBIX COeZJMHEeHUN
OcCHOBHBIE METO/IbI CUHTE3a
32 BbICOKOMOJIEKY/ISIPHBIX COeIMHEHUA. 1 https://m.edsoo.ru/54732f28
[TnacTmaccel, KayuyKy, BOJIOKHA
33 O06o0011IeHMe U CHCTeMaTH3al|s 3HaHUH 1 https://m.edsoo.ru/cec68ba7
34 O06o0111eHMe U cCUCTeMaTH3als 3HaHUH 1 https://m.eds00.ru/46729785
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2
11 KJIACC
KonunuecTBo yacos JJIEKTPOHHBIE
Ne T 151 BbI
n/n Tema ypoxa Bcero Kourposupie | Ipakrutecku ﬂ:y::ennﬂ :)Iﬁlt)l:ll;(())Ba’:EJIbeIe
padoThI e padoTbI pecypesI
1 XVMUYeCcKui 3/1eMeHT. ATOM. DJIeKTPOHHas 1 hitps://m.edsoo.r/d276bd7h
KOH(UTyparusi aTOMOB
[Tepropnueckuii 3akoH U [lepuoanueckas
2 CHCTEMA XHMITHECKIX S/IeMEHTOB /1. I/\I, 1 https://m.edsoo.ru/143e2df7
MeHgeneeBa, X CBsi3b C COBPEMEHHOMU
Teopuer CTPOeHUs1 aTOMOB
3 3aKOHOMepHOCTH U3MeHeHUsI CBOMCTB 1 https://m.edsoo.ru/9a519a98
XUMUUECKUX 3/IEMEHTOB U UX COe/IMHeHUH 10
rpyIiaM v rnepuojamM. 3HaueHHue
MepUOIUUYeCKOro 3aKOHa U CUCTEMBI
XUMUuecKux iemeHToB [I.V1. MeHzieneeBa B



https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/46729785
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/649533ea

pa3BUTUN HayKH

CtpoeHue BelljecTBa. XMMHUUYeCKasi CBsI3b, eé
BU/IbI; MEXaHU3MbI 00pa30BaHHsI KOBAJIEHTHOM
cBsizu. BomopoiHasi CBsi3b

https://m.edsoo.ru/11edbb8f

BaseHTHOCTB. D1eKTPOOTPULIATETBHOCTD.
Crenenb okucyieHusi. Beiectsa
MOJIEKY/ISIPHOTO U HEMOJIEKY/ISIPHOTO
CTPOeHUsI

https://m.edsoo.ru/1c7e4ba9

ITonsiTHE O AUCIIEDCHBIX CUCTEMAX. HctuHHBIE
" KO/U/IOUJHbI€ PaCTBOPHI. MaccoBas A0JIAd
BelleCTBa B paCTBOpe

https://m.edsoo.ru/f615e37b

Knaccuduikarys 1 HOMeHK/IaTypa
HEeOopraHWYecKuX coeuHeHu. ['eHeTHUeCKast
CBSI3b HEOPTraHUYeCKHX BEIL[eCTB, Pa3/TIMYHbIX
K/1accoB

https://m.edsoo.ru/bbf1fc12

Krnaccudukaiiysa XuMUueCcKux peakiiiii B
HEeOpraHUuYeCKOW U OpraHu4YeckKor XUMUH.
3aKOH COXpaHeHMs1 MacCChl BeIlleCTB; 3aKOH
COXpaHeHUs1 Y TIpeBpallleHUsi SHePruu Npu
XUMHUYECKUX PeakLUsxX

https://m.edsoo.ru/737884fd

CkopocTb peakiun. OOpaTiMble peakIyu.
XUMUYecKoe paBHOBeCHe

https://m.edsoo.ru/1677f4be

10

ITpakTrueckasi pabota Ne 1. «BnusiHHe
Pa3/IMYHBIX (PaKTOPOB Ha CKOPOCTh
XMMHUYECKOW peakLIn»

https://m.edsoo.ru/e6327£f2

11

OnekTponuTryeckas auccoruanys. [Tonstue o
BOJOpOZiHOM T0Ka3aTene (pH) pacTBopa.
Peakuyu noHHOro 06MeHa. I'uaponus
OpPraHUYeCKHX YU HeOpraHUUeCKHX BelllecTB

https://m.edsoo.ru/3234384a

12

OkucIuTe/IbHO-BOCCTaHOBUTE/IbHBIE peaKLru.
ITonsiTHe 06 3JIEKTPOJIM3€ pACIl/IaBOB U

https://m.edsoo.ru/d19df513



https://m.edsoo.ru/d19df513
https://m.edsoo.ru/3234384a
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pPacTBOpPOB Comen

13

KonTtposnrHast pabota 1o paszeny
«TeopeTrueckre 0CHOBbI XUMHUU»

https://m.edsoo.ru/42a9681d

14

MeTasibl, UX T0JI0XKeHHe B [Tepuoanueckoi
cucTeMe XMMUUYecKux ssemeHToB [. 1.
MeH/jenieeBa U 0COOEHHOCTH CTPOEHUsI
aToMoB. O611re Gu3nyeckre CBONCTBA
MeTasioB. CriylaBbl METaJIIOB.
ONeKTpOXUMUUECKUM Psiji HarlpshKeHuH
MeTaJlJIoB

https://m.edsoo.ru/3a6bf2a9

15

XUMHUUeCKHe CBOMCTBA BAXKHEHIIINX MeTa/I/IOB
(HaTpuii, Ka/ui, KaJbLIUi, MarHuy,
a/IFOMUHUN) Y UX COeuHeHuN

https://m.edsoo.ru/9cb465ac

16

XHWMHUUeCcKre CBOMCTBA XpOMa, MeZiu U UX
coeIMHEeHUM

https://m.edsoo.ru/4e8bc6fd

17

XUMHUeCcKue CBOMCTBA 1[MHKA, Kee3a U UX
coeIMHEeHUM

https://m.edsoo.ru/2393964e

18

[TpakTrueckas pabota Ne 2. "Pemienve
SKCIIePUMeHTa/IbHBIX 33/1a4 10 TeMe
«Metanb»"

https://m.edsoo.ru/2e9896ea

19

Hewmertannbl, ux nosokeHue B [leproyeckoit
CHhCTEMe XUMHUUeCKux 3eMeHToB [. U.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHHS] aTOMOB

https://m.edsoo.ru/41538b94

20

dusnuecKre CBOMCTBa HEMeTaJlJIoB.
AnyoTponusi HeMeTasuIoB (Ha MpuUMepe
KHMCJI0pO/ia, cepbl, hocdopa u yriepoa)

https://m.edsoo.ru/d14bd5a6

21

XHMUUeCcKre CBOMCTBA IaJIoreHoB, Cephbl U UX
coeZIMHEeHUI

https://m.edsoo.ru/41a85f4f

22

XuMHUecKue CBOMCTBa a30Ta, Gocdopa U ux
coeIMHEeHUM

https://m.edsoo.ru/e6735ca4
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23

XurMuryecKue CBOWMCTBA yrieposia, KpeMHUS U
HX COeJIMHEeHUN

https://m.edsoo.ru/e359a2eb

24

[TpuMeHeHNe BayKHEUIIINX HEMETA/IOB U MX
CcoeIMHEeHUI

https://m.edsoo.ru/ef3a5687

25

O06o006111eHMe ¥ cCTeMaTH3allvs 3HaHU T10
Teme «HeMeTasnibl». BeluncieHus 110
ypaBHEHUSIM XUMUUYECKUX pPeaklui 1
TePMOXUMUYECKUE PACUETEI

https://m.edsoo.ru/e232a911

26

[MTpakTrueckast pabota Ne 3. «PereHue
9KCIepUMeHTAa/IbHBIX 3a/iay I10 TeMe
"HemeTanbr"»

https://m.edsoo.ru/539f71b8

27

KonTtposbHast paboTta o TeMaM «MeTasuibi» U
«HemeTasibi»

https://m.edsoo.ru/d93381a5

28

HEOpFaHI/ILIECKI/IE " OpraHruyeckre KncC/a0ThI.
HEOpFaHI/ILIECKI/Ie " OpraHrnyeckrie OCHOBAHHA

https://m.edsoo.ru/842abce9

29

AmMdoTepHbIe HeopraHUUecKue 1
opraHuueckue coeguHeHus. ['eHeTHueckas
CB$13b HEOPTraHWUUeCKUX U OPraHuyecKuX
BeII[eCTB

https://m.edsoo.ru/d9ddcc76

30

Posib xvMuM B 0becrieueHUH SKO0/IOTHUeCKOM,
9HEepPreTUUeCKOM U TUITIeBOM 0e30MMacHOCTH,
Pa3BUTUN MeJULIUHbI

https://m.edsoo.ru/9c4d7af9

31

[TpexacraBneHus 00 00X HAYYHBIX
TIPUHLUIAX POMBIILIIEHHOTO TIOTyYeHust
Ba)KHEUILIMX BeIleCTB

https://m.edso0.ru/9173971d

32

YesioBeK B MUpe BellleCTB U MaTepraJsioB.
XUMus U 34,0poBbe yejoBeKa

https://m.edsoo.ru/bcal6d6f

33

O06o011IeHMe ¥ cCUCTeMaTH3alys 3HaHUH

https://m.edsoo.ru/7ccc2b22

34

O06o0611eHre ¥ cCTeMaTH3alys 3HaHUH

https://m.edsoo.ru/e992867a
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OBIIEE KO/IMYECTBO YACOB I10 [TIPOI'PAMME

34




ITPOBEPSEMBIE TPEEOBAHUSA K PE3YJ/IbTATAM OCBOEHMSI OCHOBHOI
OBPA30OBATEJ/IbHOH ITPOT'PAMMBI

10 K/TACC

Kop
nposepsie
MOr0
pe3y/jbTa
Ta

IIpoBepsieMbie MpejMeTHbIE Pe3y/IbTaThl 0CBOEHHSI 0CHOBHOI 00pa3oBaTe/IbHOM
MporpaMmsbI CpejHero o01ero o0pa3oBaHus

1

TEOPETI/I‘JECKI/IE OCHOBBI OpFaHHQECKOﬁ XMW

1.1

CdopMHpOBaHHOCTh ripe/iCTaB/IeHUI ) XUMHUUEeCKOMn COCTaBJISIFOIIeH
eCTeCTBeHHOHayUHOW KapTUHBI MHUPA, POJIM XUMHUM B TO3HAHUU SIBJIEHUM TIPUPO/IBI, B
(hopMHUPOBaHUY MBIIIIEHUS U KYJIbTYPbl IMYHOCTH, €€ (PyHKI[MOHATbHOW IPaMOTHOCTH,
HeoOXOAUMOM i pellleHus] MPaKTUYeCKHUX 3a/ad U IKOJIOTUUECKH 00OCHOBAaHHOTO

OTHOIIIEHHSI K CBOEMY 3/I0POBBIO U IIPUPO/THOM Cpejie

1.2

BnageHve cucteMoil XMMHYeCKMX 3HaHMM, KOTOpash BK/IHOYaeT: OCHOBOIIOJAraroijue
MOHATHS (MOJIeKy/a, BaJIeHTHOCTb, 3/71€KTPOOTPULIATEIbHOCTb, CTeleHb OKHUC/IeHUS,
XUMUYecKasi CBs3b, MOJIb, MOJIIPHAsi Macca, MOJISIPHBIA OObEM, YTJIepO/HBIA CKeJeT,
(yHKL[MOHA/bHAsT TpyNNa, pajuKaa, W30MepHsi, WU30Mepbl, OMOJIOTMUeCKUW psif,
TOMOJIOTH, YTJIeBOAOPO/bl, KUC/IOPOZ- 1 a30TCO/ieprKalliye coeiMHeHus], OMoIornyeckn
aKTHBHbIE BellecTBa (yT/eBOJbl, >KUDbI, Oenku), MOHOMep, IOJIMMep, CTPYKTYPHOe
3BEHO, BbICOKOMOJIEKY/ISIDHbIE COeJMHEHHs); TEOPUH U 3aKOHbI (TeOpUsi XMMHUUYECKOT0
CTpOeHusi ~ opraHuyeckux  BelectB A.M.  ByTnepoBa), = 3aKOHOMepHOCTH,
CHMBOJIMYECKUN $I3bIK XHMMUH, (DAaKTOJIOTUUECKUe CBeleHUsi O CBOMCTBax, COCTaBe,
nosiyueHMA W 0e30MacHOM  WCIIO/Ib30BAaHUM  Ba)KHEMIIIMX HEOPraHWUUeCKuX U

OpraHuYecKHX BellecTB B ObITY U MPAKTUUYECKOH /1esiTe/IbHOCTH uesioBeKa

1.3

C(bepMI/IpOBaHHOCTL YMEHI/Ifl BBIABJIATH XdpaKTepHbIE IMPHU3HAKH HOHHTI/II‘;I,
YCTdHaB/IMBAaTb HWX B3dWMOCBA3b, HCII0/Ib30BaTb COOTBETCTBYIOIME TIOHATHUA [IpU

OIMMCAaHKWK COCTaBa, CTPOEHUA U HPEBpaLLleHI/Iﬁ OpraHn4eCcKux COEAI/IHEHI/H‘/Jl

1.4

c(hOpMHPOBAHHOCTh YMEHUN UCII0/Ib30BaTh XUMHUUYECKYH0 CUMBOJIMKY [I7Isl COCTaBIeHUsI
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIIEHHOM) (POpMyJs1 OpraHUuYeCcKux
Bell[eCTB ¥ ypaBHEHUN XUMHUUECKUX peaKldi, HW3r0oTaB/lMBaTh MOZE/Nd MOJIEKYJ/T
OpraHWYeCKUX BeIIeCTB /IS WJUTIOCTPAl[UM WX XWMHUYECKOTO W TMPOCTPAHCTBEHHOTO

CTpOeHUs

1.5

CchopMUpPOBaHHOCTL ~ YMEHHM  yCTaHaB/AMBaThb  TPUHA/JIEKHOCTb  U3YUEHHBIX
OpraHUueCcKHX BeILeCTB 10 UX COCTaBy U CTPOEHUIO K OrpeZieiEHHOMY K/accy (Tpyrire)
coefuHeHUM  (YI/1IeBOAOPObl, KUCJIOPOJ W a30TCOJeprKaljue  COeJVHeHMs,
BbICOKOMOJIEKYJ/ISIDHbIE COe/JMHeHUs), [aBaTb WM Ha3BaHUsl [0 CHUCTeMaTUuecKou

HomeHk/aType (IUPAC)

1.5

CchopMUpPOBaHHOCTL yMeHUsI OTpefieisiTh BUbl XUMUUECKON CBSI3U B OPraHUUYECKUX




coelMHeHUsX (OAUHApPHbIE U KPaTHBIE)

1.6

CdopMHUpOBaHHOCTb YMEHUS TIPUMEHSTh: TOJI0XKEHUS] TEOPUM CTPOEHUs] OPraHUUeCKHUX
Bemiect8 A.M. ByTnepoBa /i1 00ObSICHEHUS] 3aBUCMMOCTH CBOWCTB BEIL[ECTB OT UX

COCTdBa U CTPOEHHUA,; 3dKOH COXpPaHEHUA MACChI BEIIeCTB

Yrnesogopoabl.  Kucnopopcozepskaijue W a30TCOZep)Kalle  OpraHUuecKue

CoeIMHEeHM. BLICOKOMOHEKYJIHprIe coeaMHeHUA

2.1

CchopMUpPOBaHHOCTb yMEHUH TPUBOUTH TpUBUA/bHble Ha3BaHUS  OTZe/IbHbIX
OpraHWYecKHx BelecTB (3TW/IeH, TpPOIWIeH, alleTH/IeH, STHIeHTJIMKOJIb, TULIePUH,
¢deHon, ¢opmanbaerus, aieTanblerusi, MypaBbHUHash KHUCJIOTa, YKCyCHas KHCJ/IOTa,
0JIeMHOBAs KMUC/I0Ta, CTeapuHOBasi KMCJI0Ta, T/IF0K03a, (PpyKTO3a, KpaxmaJl, LieJIJTFI103a,

TJIULIVH)

2.2

CchopMUpOBaHHOCTh YMEHHM XapaKTepu3oBaTh COCTaB, CTpPOeHHe, (u3nyeckue U
XUMHUYeCKHe CBOMCTBA TUIMWUHBIX MMPeCTaBUTe/IeN PA3/IMUHBIX K/IaCCOB OpraHUUeCKUX
BemlecTB  (MeTaH, 9TaH, JTWIeH, TIPOMWIEH,  aleTwieH, OyraaueH-1,3,
MeTun0yTagueH-1,3, 6eH30/1, MeTaHOJ, 3TaHOJ, ITWIEHTJIUKO/b, THULIEpHH, (heHOoJ,
aljeTasibJieTy/l, MypaBbMHAasi U YKCyCHasi KUC/OTBI, TJIFOKO3a, KpaxmaJsl, Le/ir0/i03a,

aMUHOYKCYCHasi KUC/IOTa)

2.3

C(i)OpMI/IPOBaHHOCTB YMEHHA  W/UIIOCTPUPOBATL T'€HETHUYECKYHO CBA3b  MeXAy
TUIIMYHBIMKW ~ MIPpEeACTaBUTE/IAMU  PA3JIMYHBIX  K/IdCCOB  OPraHMYEeCKHX  BellecCTB

yYPaBHEHUSIMA  COOTBETCTBYIOLIMX XUMHWUECKHUX peakluid C  MCIO0/Ib30BaHUEM

CTPYKTYPHBIX (GOpPMYT

2.4

C¢hopMUpPOBaHHOCTb YMeHUsI XapaKTepr30BaTb WMCTOYHHKU YIJIEBOJOPOJHOIO ChIPbS
(HedTh, TPUPOAHBIA Tra3, Yroib), CHOCOObI WX T1epepabOTKM U MpaKTHUUecKoe

MIpYMeHeHHe TIPOYKTOB MepepaboTKu

XUMUA U )KU3Hb. PacuéThl

3.1

CchopMHUPOBAaHHOCTb yMEHUH B/afieTh CUCTEMOW 3HaHUKA 00 OCHOBHBIX MeTOjaX
HAy4HOTO TI03HAHUS, UCTIO/Ib3YeMbIX B XUMUU TIPU U3YUEHUM BEILeCTB U XUMUUECKUX
sBjieHnd (HabmrofileHWe, W3MepeHHe, SKCTIepUMEHT, MO/Ie/IMPOBaHKe), UCIO/Ib30BaTh
CUCTeMHbIe XMMUYeCKUe 3HaHUs [ijisl TIPUHSTHS pellieHU B KOHKPeTHBIX >KU3HEeHHbIX

CUTYyallMsAX, CBA3dHHBIX C BelljeCTBaMU U UX TIPMMEHeHHeEM

3.2

CdhopMUpPOBaHHOCTb YMEHHM COOJTI0ATh MpaBuIa MOJIb30BaHUS XUMUYECKOM TT0CY 10U
1 slabopaTtopHbIM 00OpyZOBaHMEM, a Take TpaBW/a oOpalljeHWsi C BelljeCTBaMHU B

COOTBETCTBHUHM C MHCTPYKLKAMMU I10 BBITIOJTHEHHIO na6opaToprlx XUMHNYeCKHX OIIbITOB

3.3

CdopMHPOBaHHOCTb YMEHHH IIaHUPOBATh U BBIMONHATE XUMUYECKHHA 3KCIIEPUMEHT
(TipeBpallieHUsT OpPraHWUUECKWX BeIIeCTB TPY HarpeBaHWW, TIOJyueHWe >STHIeHa WU
M3y4eHHe ero CBOMCTB, KaueCTBeHHbIe PeaKLMM OpPraHNUYeCKUX BeIecTB, AeHaTypaLys
OeNKOB TIpM HarpeBaHWH, LIBeTHbIE PeAKLUH OelKOB) B COOTBETCTBUM C IPAaBUIAMH
TeXHUKA 0e30macHOCTM TIpU oOpalieHuW C  BeljecTBaMu U J1labopaTOPHBIM
o0opyjoBaHHEM; TIPe/ICTaB/sATh pe3y/bTaThl XUMHUYECKOTO 3KCrepuMeHTa B (opme

3arMcH YpaBHEHHH COOTBETCTBYIOIIMX peakLyii ¥ () OpMyJIMpOBaTh BbIBO/IbI HA OCHOBE




3THUX pe3yJ/ibTaTOB

3.4

CdopMHUpPOBaHHOCTb YMEHUM TMPOBOAUTH BBIUMCAEHUS] N0 XUMUUECKHMM YpaBHEHUSIM
(Maccel, 00BéMa, KOIMYEeCTBAa HWCXOJHOTO BeIIeCTBA W/IM TIPOJAYKTA peaKLWu I10
M3BECTHBIM Macce, 00bEMY, KOJTMUEeCTBY OHOTO M3 UCXO/HBIX BEI[eCTB UM MPOAYKTOB

peakiiin)

3.5

CchopMUpOBaHHOCTh YMEHUM KPUTUUECKU aHa/IM3UPOBaTh XUMUUECKYH0 UH(OPMaLUIO,
MoJiyyaeMyl0 M3 pasHbIX HCTOYHMKOB (CpeAcTBa MacCoOBOW WH(OpMaLUW, CeThb

WHuTepHeT u fpyrue)

3.6

ChopMHUpPOBAaHHOCTb YMEHHWM COOJIOZIATh MpaBWIa SKOJIOTUYECKU 11e/1ecO00pa3HOro
ToBeJieHUst B ObITY U TPY/IOBOM /IeITe/TbHOCTU B LIeJIsTX COXPAHEHUsT CBOETO 3/[0POBbsI U
OKpY’Karolllel MpUPOJHOM Cpe/ibl, OCO3HaBaThb OMACHOCTb BO3/EMCTBUS Ha >KHBbIE
OpraHU3Mbl OIpe/ie/IEHHbIX OpraHMUYeCcKUX BellecTB, MOHMMasi CMbIC/ TTokasaTens [TJK
(peieNlbHO ~ ZIONTYCTUMOM ~ KOHIL[EHTpALUK), TIOSCHATh Ha TPUMEpax  CIOCOOBI

YMeHbIIeHWA U IpeAoTBpallleHrA UX BpeJHOr o BOB,[[GI\/‘ICTBI/IH Had OpraHM3M 4eJjIOBeKd

11 K/TACC

Kop
nposepsie
MOro
pe3y/ibTa
Ta

IIpoBepsieMbie MpejMeTHbIE Pe3y/IbTaThl 0CBOEHHSI 0CHOBHOI 00pa3oBaTe/IbHOM
MporpaMmsbI CpejHero o01ero o0pa3oBaHus

TEOPETI/I‘JECKI/IE OCHOBBI XMMHWH

1.1

Bragenuve cucremoll XMMWUYeCKHMX 3HAHWM, KOTOpasi BK/HOYaeT: OCHOBOIOJIararoliiye
MOHATHSL (XUMUYECKUM 23/IeMeHT, aToM, 3/eKTpOHHasi o0osouka aToma, S-, p-, d-
3/1eKTPOHHbIE opbutamm aTOMOB, HOH, MoJIeKyJia, Ba/IeHTHOCTD,
3/1eKTPOOTPULIATE/IbHOCTb, CTelleHb OKWC/IEeHUs, XMMHYecKasi CBsi3b, MOJIb, MOJISIpHasi
Macca, MOJISIpHBI 00BEM, KpPUCTa//IMUecKash PeIIéTKa, TUITbl XUMHUECKUX pPeakI[Ui
(OKUC/TUTE/IbHO-BOCCTAHOBUTE/IbHBIE, 9K30- M 3HJ0TepMHYeCcKHe, peaki[Md HOHHOTO
oOMeHa), pacTBOp, 3JIEKTPOJIMTBI, HEIJIEKTPOJIMTHI, 37€KTPOIMTUUYECKAsT JUCCOLAAIVS,
OKHC/IUTe/Tb, BOCCTAHOBHUTE/b, CKOPOCTbh XMMHUECKOW  peakI[uM, XHUMHUecKoe
paBHOBeCHe); TeOpUM U 3aKOHBbI (Teopusl 2JIEKTPOJIUTHUECKOM AWCCOLIAI[UH,
ITepropyuecknii 3akoH [1.V1. MeHgeneeBa, 3aKOH COXpaHeHMsI MacChl), 3aKOHOMEPHOCTH,
CUMBO/IMUECKWN SI3bIK XWMHH, (PAKTOJOTHUeCKHe CBeJleHUs1 O CBOMCTBax, COCTaBe,
MOJTyYeHUH U 6e30IacHOM HCTIO/Ib30BAaHUM Ba)KHEHIIMX HEOPraHUYeCKUX BeIeCTB B

OBbITY U MMPAKTUYECKOM /IesiTe/TbHOCTH uesioBeKa

1.2

CdopMHUpPOBaHHOCTbL YMEHWM BBISIBJSITb XapaKTepHble TMPU3HAaKW W B3aUMOCBSI3b
W3y4YeHHbIX [MOHSATUM, IPUMEHSITh COOTBETCTBYIOIIME MOHSATHUS TIPY OMUCAHUW CTPOEHUST
Y CBOMCTB HEOpPraHWYeCKUX BeIeCTB U WX IMpeBpalleHUH; BBISIBIATH B3aMMOCBSI3b

XUMUUECKUX 3HAHUM C MOHATHSIMU U npeacTaB/JIeHUAMA OAPYTMX eCTeCTBEHHOHAdYYHBIX




rpeIMeTOB

1.3

BJ'IE[,E[EHI/IE OCHOBHBIMM METOAAaMKW HAYUYHOI'O0 TIIO03HAHHA BEIEeCTB W XHUMHWUYECKHUX

sBJIeHUH (HabJoieHre, U3MepeHHe, SKCIIEPUMEHT, MO/Ie/TMPOBAHUE)

1.4

CchopMUpPOBaHHOCTb YMEHUI OMpefie/isiTh Ba/JleHTHOCTb U CTeNeHb OKUCIeHUs
XMMHUUECKUX 3/IEMEHTOB B COEJMHEHUSIX Pa3/IMUHOrO COCTaBa, BUJ XUMUUYECKOU CBSI3U
(KoBaneHTHasi, WOHHasl, MeTa/uIMuecKasi, BOJOpPOJHasil) B COEJUHEHHUSX, TUI
KPHCTa/lJIM4eCKOM pellféTKA KOHKPeTHOTO BelllecTBa (aTOMHasi, MoJIeKy isipHasi, MOHHas,

METaJ'IJ'II/I‘JECKaH)

1.5

CcdopMUpPOBaHHOCTb YMEHMM OIpefieiaTh XapakTep CpeAbl B BOJHBIX pacTBOpax

HeopraHn4eCkKux COeAI/IHeHI/If/'I

1.6

CcdopMUpPOBaHHOCTb YMeHUsI K/1aCCU(PULIMPOBaTh XUMHUUECKHe peaKLiu 10 Pa3/InyHbIM
rpu3HakKaM (UYKMC/Iy U COCTaBy pearvpyrollyXx BellecTB, TeroBoMy 3¢ deKTy peakLuy,
M3MEeHEeHUI0 CTeleHell OKUC/IeHUs] 3/71eMeHTOB, O0paTMMOCTU peakLdH, YYaCTHIO

KaTaJn3aTopa)

1.7

ChopMHUpPOBaHHOCTL YMEHHUM COCTAB/STh ypaBHEHHWs peaklid pa3MuYHbIX THUIIOB,
TOJIHbIE W COKpAIIléHHbIE YPaBHEHUS PeakIMii MOHHOTO OOMeHa, YUWThbIBas yC/IOBUS,

IIpYU KOTOPBIX 3T peakLUy UAYT [0 KOHLa

1.8

CcdhopMUpPOBaHHOCTb YMEHUH TPOBOJUTEL peakijuH, TOATBepXKJaroliye KaueCTBeHHbIH
COCTaB PA3/IMYHbIX HEOPTaHWYECKUX BEIeCTB, PACMO3HABATh OMBITHBIM IYyTEM HOHBI,

TIPUCYTCTBYIOIIIME B BOAHBIX paCTBOpax HEOPraHUUeCKUX BellleCcTB

1.9

C(i)OpMI/IpOBaHHOCTB YMEHI/Iﬁ PAaCKPLIBATb CYILIHOCTBb OKHC/IUTEe/TBbHO-
BOCCTAaHOBHUTEJ/IbHBIX peaKule?I nocpeaCcTBOM COCTABJ/IEHUA 3JIGKTPOHHOI'O OaslaHca 3THUX

peakLuii

1.10

ChopMHUPOBAaHHOCTb YMEHHUH O0BSICHATh 3aBUCMMOCTb CKOPOCTH XUMHUECKOUW PeaKI[uu

OT pa3/IMyHbIX (DAKTOPOB

1.11

C(i)OpMI/IPOBaHHOCTB YMEHI/Iﬁ 00BICHATD XdpaKTep CMelleHnd XHUMHUUYeCKOro

pPaBHOBECHS B 3aBUCUMOCTH OT BHEIIHero Bo3encTBUs (npuHuui Jle latense)

OO0r1ast ¥ HeopraHUYecKasi XUMUs

2.1

CdopMUpOBaHHOCTb yMEHMWI packpbiBaThb CMbIc [lepuoguyeckoro 3akoHa [I.U.
MeHjiefleeBa U JIEMOHCTPUPOBATh €r0 CHUCTEMAaTHU3UPYIOIIYI0, OOBSICHUTE/NBHYIO U

MIPOrHOCTUYECKYIO (DyHKLIUU

2.2

CchopMHpPOBAaHHOCTbL YMEHMI XapaKTepu3oBaTh 3/€KTPOHHOE CTPOeHHEe aTOMOB
XUMHYECKUX 37eMeHTOB 1-4 mnepuozoB Ilepuoanueckord CHUCTeMbl XUMUUECKHUX
yemeHToB [I.V1. MeHzeneeBa, UCTIO/B3Ysl MIOHATUS «S-, p-, d-2/IEKTPOHHBIE OPOUTATIY,
«IHEepreTUUYeCKWe YPOBHU», OOBSICHATbL 3aKOHOMEDHOCTH W3MEHEHUs CBOKCTB
XUMHUYECKUX 37IEMEHTOB Y UX COeJUHEHWM T0 mepuojam u rpynnam Ilepuoguueckou

CUCTeMbI XUMHUUeCKUX 3yeMeHTOB [.U. MeHpeneeBa

2.3

ChOopMHUPOBAaHHOCTb YMEHMM XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMHUECKHEe

CBOICTBa HeOpraHn4yeCKuXx BeleCTB Pa3/IMYHBIX KJ/IaCCOB, MOATBEPXKAATh




CyIieCTBOBaHHE FeHeTUUeCKOM CBSA3U MeX1y HeOpraHn4yeCKMMH BelleCTBaMU C

TIOMOLLbI0 YPaBHEHUI COOTBETCTBYIOLLMX XUMHUUYECKUX PeakLvii

2.4

CchopMHpPOBaHHOCTb YMEHUM yCTaHAaB/IWBAThb IIPUHAJJIEKHOCTb HEOPraHUYeCKHUX
Bell[eCTB TI0 UX COCTaBy K OrpefieIéHHOMY Kiaccy (Tpyrire) coeJuHeHM (TpoCThbie
BellleCTBA — MeTa/Ulbl M HeMeTasUlbl, OKCH/BI, OCHOBAHHUS, KHUC/IOTbI, aM(OTepHbIe

TUAPOKCU/IBI, COJTN)

2.5

Cc¢dopMUpPOBaHHOCTb YMEHUH UCIT0/1b30BaTh XMMUYECKY0 CUMBOJIMKY /ISl COCTaBJ/IeHUS
(¢opMyn BelleCTB UM ypaBHEHUM XUMHWUECKUX peakluid, CUCTeMaTU4YeCcKyro
HoMeHKnatypy (IUPAC) u TpuBHMasibHble Ha3BaHUs OT/JeNbHBIX HeOPraHUYeCKUX
BellleCTB (yrapHbli ras, yIJIeKUC/IbIA ra3, aMMMak, ramiéHas H3BecTb, HeraiéHas

W3BeCTb, TUTheBast COJa, MUPUT U JPYTHe)

2.6

CchopMUPOBAaHHOCTb YMEHMM XapaKTepu30BaTh (OMUCHIBaTh) OOIIMe XUMHUECKHe
CBOMCTBAa  HEOPraHWYeCKMX  BeI[eCTB  pPa3/IMUHBIX  K/IacCOB,  TIOJTBEPXK/aTh
CYI[IeCTBOBAaHWE T'eHEeTUYEeCKOM CBSI3M MEXJy HeOPraHWYeCKUMH BeIeCTBaMH C

TIOMOIL[bI0 YPaBHEHUN COOTBETCTBYIOLIUX XUMUUECKUX peakLvii

2.7

CchopMUpPOBAaHHOCTb YMEHWM IJIaHUPOBAaTh U BBIMOMHATE XUMHWYECKUN SKCIIepPUMEHT
(pasnorkeHue TepoOKCH/a BOAOPO/A B MPUCYTCTBUU KaTaau3aTopa, orpejesieHue cpejbl
pPacTBOPOB BeLLeCTB C MOMOLbI0 YHUBEPCATbHOIO MHJAWKATOPA, BAUSHUE Pa3/IMUHBIX
(akTOpOB Ha CKOPOCTb XHMMHUUYECKOW peaklid, peakud WOHHOTO OOMeHa,
KaueCTBeHHble peaklMd Ha cynbdar-, KapOoHaT- M XJIOpWA-aHUOHBI, Ha KaTHOH
aMMOHMUS, pelleHWe SKCIeprMeHTalbHbIX 33Zlad o TeMaM «Metamibl» U
«HewmeTanibi») B COOTBETCTBUM C MPaBUIaMHM TEXHUKH 0e30MacHOCTU Mpu obOpaliieHnn
C BelecTBaMM | JiabopaTOpHBIM 000pYZOBaHWEM; TIPEACTAB/SATb pe3y/IbTaThl
XUMHUUECKOro SKCcrieprMeHTa B (hopMe 3arvcy ypaBHEHU COOTBETCTBYIOLIMX peakiuii

u q)OpMYJ'II/IpOBaTB BBIBO/IbI HA OCHOBE 3TUX pe3yJ/IbTdTOB

2.8

ChopMHUPOBAaHHOCTb YMEHHM COOJTIOATh MpaBH/Ia M0JIb30BaHUS XUMUYECKOM TI0CY 10U
1 nabopaTopHbIM 000OpYZIOBaHMEM, a TaK)Ke TpaBWa OOpalljeHWsl C Bel[eCTBaMH B

COOTBETCTBUU C MHCTPYKLHWUSAMMU 10 BBITIOJIHEHHUIO ]Ia60paTOpHLIX XUMHUUYeCKHUX OIIbITOB

2.9

CdhopMUpOBaHHOCTh YMEHHM XapaKTepU30BaTb XMMHUUECKHe TPOLIeCChl, Jiekalue B
OCHOBe TPOMBILIUIEHHOTO TIO/IyYeHUsT CEPHOM KHMCJIOThl, aMMHaka, a TakKke
c(OpMHPOBAHHOCTH TpeACTaBIeHH 00 OOLMX HAYUHBIX MPUHIUTIAX U SKOJIOTHUECKUX

npob/ieMax XUMHUUeCKOT0 TTPOM3BO/ICTBA

XUMUA U )KU3Hb. PacuéThl

3.1

CdopMHpOBaHHOCTh ripe/iCTaB/IeHUI 0 XUMHUYEeCKOU COCTaBJISIIOLIeM
eCTeCTBeHHOHayUHOW KapTWHbI MUPA, POJIM XMMHUU B MO3HAHUU SIBJIEHUM TIPUPO/IbI, B
(hopMHUPOBaHUU MBIIILJIEHUS U KYJIBTYPhI TUUHOCTH, €6 (hyHKI[MOHATBLHOU IPaMOTHOCTH,
HeoOXOIMMOW /Jisi pellieHus] TPAKTUYeCKUX 3a/lad U JKOJIOTHYeCK 000CHOBAHHOTO

OTHOIIIEHHSI K CBOEMY 3/I0POBBIO W IIPUPO/THOM Cpejie

3.2

CcdopMUPOBaHHOCTb YMEHUI KPUTHUECKH aHa/IM3MPOBaTh XUMHUYECKYH0 HH(pOpMaL1Io,




MOyyaeMyK M3 Pa3HbIX MCTOUHUKOB (CpeACcTBa MacCOBOM KOMMYHUKALIUM, CeThb

VHTepHeT u pyrue)

3.3

CcdhopMUpPOBaHHOCTb YMeHMM COO/I0AATh TMpaBWia SKOJIOTUYECKU Liesiecoo0pa3Horo
TIOBe/IeHUsI B OBITY U TPY/IOBOM JIeSTe/TbHOCTH B IIeJITX COXPAHEHUSI CBOETO 3/[0POBbS U

OKpY>Karolllei MPUpPO/IHOM Cpejibl

3.4

Oco3HaBaTh OMaCHOCTb BO3/IeHCTBUS Ha >KUBble OPraHW3Mbl OIpe/ie/IEHHbIX BelleCTB,
MOHUMasi CMBICT ToKa3artens [1/IK, MosicHATh Ha TIpUMepax CrocoObl YMeHbIIeHUsT 1

rpe/IoTBPALLeHUs] UX BPeIHOT0 BO3/elCTBYSI Ha OPraHK3M uesioBeKa

3.5

CchopMUpPOBAaHHOCTb YMEHUI TPOBO/IUTH BBIUMC/IEHUS] C MCIO/b30BaHUEM TOHSITUS
«MaccoBasi IO/ BellecTBa B PpacTBOpe», OOBEMHBIX OTHOIIEHWH Ta30B IIPH
XUMUUECKMX PpeaklUsiX, MacChl BellecTBa WM 00bEéMa ra3oB IO H3BECTHOMY
KOJINUeCTBY BeIeCTBa, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIUX B peaKLUd

BeIIleCTB, TeIUIoBOro 3(ddekra peakiid Ha OCHOBE 3aKOHOB COXPaHEHHS] MacChl

BeIlleCTB, MpeBpallleHUA U COXPaHEeHW SHEPIruu

ITPOBEPAEMBIE OJIEMEHTbBI COAEP)XKAHUSA

10 K/TACC

Kop

IIpoBepsieMbI 3/1eMEeHT COfiePXKaHHUSA

TeopeTnueckrie 0CHOBbI OPraHU4YeCcKol XUMUU

1.1

[TpeameT opraHWyeckoil XWMUM: €€ BO3HHMKHOBEHMe, Da3BUTHE W 3HaueHHe B IOJyYeHU!
HOBBIX BeleCTB M MarepuanoB. Teopusi CTpOeHMs] OpraHWYecKMX coefivHeHUM A.M.

BytiepoBa, eé 0OCHOBHbIE M10JI0XKEHHUS

1.2

CtpykTypHble (opMy/bl OpraHuyeckux BellecTB. ['omosiorus, usomepusi. XuMudeckas
CBsI3b B OpPraHUUeCKUX COeJJMHEeHUSIX — O/IMHapHble W KpaTHble CBs3U. [IpecTaBiieHHe O

K]'IaCCI/ICl)I/IKaL[I/II/I OpraHn4eCKuX BellecCTB

1.3

HomeHknaTypa opraHM4ecKUX COelMHeHWH (cucTeMaTrhyecKasl)) U TPUBUAJIbHble Ha3BaHUS

BaKHEHIIINX Hpe,[[CTaBI/ITEJIeI\/JI KJ/IdCCOB OPraHN4€CKHUX BeIIeCTB

YreBonopoabl

2.1

AnKaHBI: COCTaB U CTpPOEHHe, TOMOJIOTMUeCKUM psii. MeTaH U 3TaH — TMpOCTeiiiive
Mpe/iCTaBUTeNIM ajKaHOB: (M3UUYecKrMe M XMMHYecKue CBOWMCTBA (peakluM 3aMellleHus U

FOpEHI/IH), HaxoXxaeHune B rIprupoje, roJjiydyeHre U IIpuMeHeHre

2.2

AJKeHBI: COCTaB M CTPOeHHEe, TOMOJIOTUYECKUI psifl. ITUJEeH W TIPOMuJeH — MpocTeiire
rpe/iCTaBUTe/IM ajKeHOB: (pU3UUecKue W XMMHUUYeCKUe CBOMCTBA (peakLMM TUPHUPOBaHUS,

rajoreHrMpoBdHNs, TUApaTallkii, OKUC/IEHUS 1 HO]'II/IMEPI/ISHI_[I/II/I), oJiyyeHve v rIipuyMeHeHne

2.3

Ankaguensl: OytagueH-1,3 u MeTwi0ytagueH-1,3: CTpoeHUe, Ba)KHEHIIMe XUMUUYECKHE

CBOMCTBa (peaKL[I/IH HO]'II/IMEPI/IB&L[I/II/I). HO]’IYQEHI/IE CUHTETUYECKOI'O KayuyKd U pe€3UHBI
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ANKWHBI: COCTaB U 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUM Psif. ATIeTHU/IEH — ITPOCTEMIITHIA
rpe/iCTaBUTe/b aJIKUHOB: COCTaB, CTpOeHue, hu3nueckre U XMMUJeckre CBOMCTBA (peakLyu

TNAprupoOBaHUs, I'aJ/IOT€HUPOBAHNSA, TUAPATallHH, FOpEHI/IH), rnoJsiyueHve v rippyMeHeHne

2.5

Apenbl. beH3on: cocrtaB, cTpoeHue, ¢u3MuecKWe W XUMHUUeCKUe CBOWCTBA (peakiuu
rajJioreHMpOBaHUsl U HUTPOBAHUs), MOy4YeHWe U NpuMeHeHHe. Tomyos: cocTaB, CTPOEHHe,
¢usnyeckue U XMMUUeCKHWe CBOWMCTBa (peaklLyyd TrajJOreHUPOBaHUsS U HUTPOBaHUS),
rojiyueHHMe W rnpuMeHeHWe. TOKCHYHOCTb apeHOB. ['eHeTWueckas CBSI3b MeXAY

yriieBo4opoAdMH, TIpUHAAJIEKAIUMHU K PA3/IMUHBIM K/IdCCAM

2.6

[TpypoHble WCTOYHUWKU YTIeBOZOPOAOB. [IpUpofHbINA ra3 M MOMyTHble He(TsHbIEe Trasbl.
Hedte u eé mnpoucxoxpeHue. Criocobbl mepepaboTKu He(TH: TIeperoHka, KpeKUHT
(TepMHUueCKH, KaTaUTHUUeCKHii), muposu3. [IpoAaykTel TmiepepaboTKu HepTH, UX

NpYMeHeHNe B TIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ POAYKTHI ero repepaboTKu

Kucnopogcozepxaiiyie opraHi4eckie CoeMHeHuUsI

3.1

[TpenenbHbIe OAHOATOMHBIE CITUPTBHL. MeTaHO/J U 3TaHOM: CTpPoeHue, (u3nueckKue U
XUMHUUeCKUe CBOMCTBA (peaki[iu C aKTUBHBIMU MeTaJlJlaMH, TaJioreHOBO/I0pPOlaMU, TOPeHUe),
npuMeHeHWe. Boopo/iHbIe CBSI3W MEXIYy MOJIEKyJaMu CIUPTOB. [leiicTBHe MeTaHOJ/la U
3TaHO/MA Ha OpraHu3M 4YejioBeKa. MHOTOaTOMHBIE CIUPTHI. DTUIEHTJIMKO/b U TJIULIEPUH:
cTpoeHue, GuU3MUeCKMe U XUMHYeCKHe CBOMCTBA (B3aMMOJENCTBHE CO IIeJIOUHBIMU
MeTaJ/l/laMH, KaueCTBeHHas peakids Ha MHOTOaTOMHbIe CTUPTHI). [lelicTBHMe Ha OpraHU3M

yesioBeKad. HpI/IMEHeHI/Ie /I EeprHAa U STUJIEHIJIMKOJISA

3.2

®eHOJI: CTpOeHUe MOJIeKYJIbl, (PU3nueckre U XUMHUUYeCKre CBOMCTBA. TOKCUYHOCTb (peHOJIa.

[TpumeHeHue deHOMa

3.3

Anbperuabl U KeToHbl. PopMmanbjerusi, aleTanbJerydj: CTpoeHue, ¢GuU3NUecKre U
XUMHYeCcKre CBOMCTBa (peakLiMM OKMUCJ/IEHWs U BOCCTAHOBJIEHUs, KaueCTBeHHble peaklii),

oJjiyyeHre v IpuMeHeHne

3.4

OZHOOCHOBHBIE TIpefie/ibHble KapOOHOBBIE KHUCIOThI. MypaBbMHasi M yKCyCHasi KMC/IOTBI:
CcTpoeHue, (u3nMyecKre M XUMHUYeCKHe CBOMCTBa (CBOMCTBa, oOIMe [/s Kjacca KHCIIOT,
peakuysi 3TepudUKaLM), NoayyeHre U npuMeHeHWe. CTeaprHOBasi U OJIeMHOBAask KUCJIOTHI
KaK TIpeJiCTaBUTe/IM BBICIIMX KapOOHOBBIX KUCIOT. Mblla KakK COMM BBICIIMX KapOOHOBBIX

KUCJIOT, X MOIOLLee J1eNCTBre

3.5

Cnoxsble 3¢GUpbI KakK TMPOW3BOJHbIE KapOOHOBBIX KHUCJOT. ['MAPOMM3 CIOXHBIX 3(QUPOB.

Kupel. I'ngponus >xxupos. [IpumeHeHne XxupoB. brosiornueckast posb )KUpOB

3.6

YrneBoapl: cocTaB, KaaccuduKalys yrieBofoB (MOHO-, IW- U ToJMcaxapuzbl). ['oko3a —
MIPOCTeNIIINIT MOHOCaXapH/i: 0COOEHHOCTH CTPOeHUsI MOJIeKY/Ibl, Gu3nUecKre U XUMUUecKue
cBOMCTBa (B3aumogencTBue ¢ rugpokcuzoMm Mmeau(Il), okucieHre aMMHauHbIM PacTBOPOM
okcuzma cepebpa(l), BoccTaHOB/eHHe, OpO’KeHHE TJIIOKO3bl), HaxXOXKJAeHWe B TIPUPO/E,
niprMeHeHue, Orosorudyeckasi posib. PorocuHTe3. PpyKTo3a Kak U30Mep IJIIOK03bl. Kpaxmait
Y 11eJUTH0/103a KaK MpUpOoAHble nomuMepbl. CTpoeHre KpaxMara U Lie/itoo3bl. Pusnueckre

Y1 XUMHWUYeCKHe CBOMCTBa KpaxmaJjia (FI/I,E[I)OJ'[I/IB, KaueCTBeHHad peakKLus C I/IO,[[OM)

AsoTcoeprkaliye opraHuuecKre coeJMHeHus!




4.1

AMHHOKUCIOTHI KaK aM(oTepHble opraHuueckre coefvHeHus. Pusnyeckue U XUMUUYECKHe
CBOMCTBA aMMHOKHUC/IOT (Ha TMpuMepe T/IMLIMHA). bronoruyeckoe 3HaueHWe aMUHOKHUCIIOT.

[Tenrruppl

4.2

benky Kak TpUpPOAHbIE BLICOKOMOJIEKY/SIDHbIE coequHeHUs. [lepBuuHasi, BTOpUYHas |
TpeTUYHasi CTPYKTypa Oe/ikoB. XUMUUeCKHe CBOMCTBa OeKOB: TMPOJIN3, AeHaTypalys,

KaueCTBeHHbIE€ pedKIJMK Ha Oenku

BbicokoMosieKy/isipHbIe COeJUHeHUs

5.1

OcCHOBHbIe TOHATUSI XWMHHU BBICOKOMOJIEKYJISIDHBIX COeJJUHEHWH: MOHOMep, I0UMep,
CTPYKTYpPHOE 3B€HO, CTeleHb MOJMMepU3aliii, CpeJHsisi MosieKy/sipHas macca. OCHOBHbIe
MeTOAbl  CHUHTEe3a  BBICOKOMOJIEKY/ISIPHBIX  COeJJMHEHWA —  ToAUMepu3alus U

ITOJIMKOHAeHCallks

5.2

BKCHepI/IMEHTaJII:HbIe MeTOAbl M3yUY€HHs BelleCTB U HUX HpeBan.[EHHﬁZ O3HaKOMJIeHHe C
O6pa3]_[aMI/I MpUPOAHBIX WM HCKYCCTBEHHBLIX BOJIOKOH, IIJIACTMACC, Kay4YyKOB. HonyquHe

CUHTETUUECKOI'O KayuyKd U P€3UHBIL

11 K/TACC

Kop

IIpoBepsieMbIi 3/IeMeHT COfiepPXKaHUSA

TEOPETI/I‘-IECKI/IE OCHOBBI XMMH

1.1

XuMmuyeckuit  ssemMeHT. AToM. $apo aroma, W30TOmMBL.  JMEeKTPOHHAas 000JI0UKa.
OHepreTuyeckrde ypOBHH, II0JypOBHU. ATOMHble opbOuTanu, S-, p-, d-37eMeHThL.
OcobeHHOCTH pacripefiesieHUsi 37eKTPOHOB 10 OpOHMTansiM B aToMax 3/eMeHTOB IepPBbIX

YeTbIPEX MEePUO/I0B. JIeKTPOHHAsi KOH(PUrypaLys aTOMOB

1.2

[Tepuoauueckuii 3akoH W [lepuogudeckass cucTeMa XUMHYeCKUX 3jemMeHTOB [I.U.
MengeneeBa. CBsi3b IMepUOAUUECKOr0 3akKOHa U [leprofnyecKon CHUCTeMbl XUMHYECKHUX
snemeHToB [I.V1. MeH/ienieeBa C COBpEMEHHOU TeOpHel CTPOeHMsI aTOMOB. 3aKOHOMEPHOCTH
V3MEeHEeHUsT CBOWCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMH MPOCTBIX U CJIOXKHBIX

BeLLeCTB M0 TPyMaM 1 nepruosiaM. 3HaueHue Mepruojuyeckoro 3aKoHa B pa3BUTHU HayKU

1.3

CrpoeHue BeljecTBa. XuMHYecKas CBsSi3b. Bubl XMMUUeCKOW CBSi3W (KOBajieHTHasi
HeMo/sipHass W TMOJsIpHasi, WOHHAs, MeTa/uinueckasl). VIOHBI: KaTHOHbI M aHUOHBI.
MexaHu3mbl 00pa30BaHUs KOBaJeHTHOW XUMHYeCKOW CBsi3u (0OMeHHbIi U [JOHOPHO-
akLenTopHbIi). BogopoaHas cBsi3b

1.4

BajieHTHOCTB. BJIEKTPOOTPI/ILIEITGJ'ILHOCTB. CTeleHb OKHC/IEeHUS

1.5

BellectBa MO/EKY/ISIpHOTO M HEMOJIEKYJ/ISIDHOTO CTPOeHUsl. 3aKOH IOCTOSIHCTBA COCTaBa
Bell|eCcTBa. THUIbl KPHUCTaJJIMYECKUX DELUETOK. 3aBUCMMOCTb CBOMCTBA BeLeCTB OT THUIMA
KPUCTa/IJIMYeCKOX pelléTku. IloHATre 0 gucnepcHbIX cucteMax. ICTMHHBIE U KOJUIOM/HbIE

pacTBopbl. MaccoBast 107151 BelljeCcTBa B pacTBOpe




1.6

Knaccudukaiysi HeopraHnueckux coeiiHeHni. HoMeHK/1aTypa HeopraHu4eCKUX BelecTB

1.7

Xumnueckasi peakuys. Kraccudukaiyss XUMUUECKUMX peakLMii B HeOpraHudeckonl u
OpraHuvecKOM XWMHHU. 3aKOH COXpPaHeHUsl MacChbl BeleCTB, 3aKOH COXpaHeHUsl W

MpeBpdalleHrd SHEPIvuu Mpru XUMHWUYECKUX pedKIUAX

1.8

CKOpOCTb peakijuu, eé 3aBUCUMOCTb OT pa3/InyHbIX (PAKTOPOB

1.9

OOpaTtuMble peakii. XUMHUUeCKOe paBHOBecre. MDakTOpbl, BIUSIOINIME Ha COCTOSHUE

xumurueckoro paBHoBecusi. [Ipunuumn Jle [larense

1.10

OnekTposMTHyecKkass Avccouyauys. CumbHble W (ylabble 3meKTpoimThl. Cpefia BOAHBIX

PacTBOPOB BeIIeCTB: KUC/asi, HeUTpasibHas, IienoyHasi. Peakiiy MOHHOTO oOMeHa

1.11

OKuC/IUTe/IbHO-BOCCTAHOBUTEILHEIE peakKuun

HEOpF dHMYeCKasa XUMHUA

2.1

Hemetanbl. ITonoxenve HemeTannoB B [leprosuyeckoil crucTeMe XMMAYECKUX 3/1EMEHTOB
H.N. MeHpieneeBa 1 0COOEHHOCTH CTpOeHUsI aTOMOB. Pu3nyeckue CBOIMCTBa HeMeTasl/IoB.

AnnoTpornusi HeMeTa/lIoB (Ha IpUMepe KUCI0po/a, cepsl, pocdopa u yriepoza)

2.2

XyWMHUUeCcKre CBONCTBA Ba)KHEMIIMX HeMeTasl/ioB (rajoreHOB, cepbl, a3oTa, docdopa,
yrjaepofia W KpemMHHus) M WX COoeJuHeHWM (OKCHU/IOB, KUCIOPO/CO/epKall[uX KHUCIOT,

BOJIOPOZIHBIX coe/liHeHUN). [IprMeHeHre BaKHEUIIIMX HEMeTa/lJIOB U UX COeiMHeHUN

2.3

Mertannsl. [Tonoxenue metannoB B [lepuoguueckoii cucteMe XUMHAYeCKux 31eMeHToB [1.11.
MengeneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000/10ueK aTOMOB MeTayioB. O6iue
¢usmueckve cBolictBa MeTa/mnoB. CrijlaBbl  MeTa/yiOB.  JJeKTPOXUMMHUECKUN  psifi

HaIpspKeHWH MeTaslioB

2.4

XyMHYecKrue CBONCTBAa Ba)KHEWIIMX MeTa/ZIOB (HATpHWii, Kajiuii, Kasbl[uh, MarHui,
aJIFOMUHHM, I[UHK, XpOM, ’Kejie30, Mefib) U uX coeauHeHui. OOIMe CriocoObl MOTydeHus

MeTaJ/lJIOB. HpI/IMEHEHI/Ie MeTaJ/lJIOB B 6bITy 1 TeXHHKe

2.5

I'eHeTHuyecKas CBSI3b HeOpraHn4YeCKUX BeleCTB, IPUHaJ/IeXKAIHUX K Pa3/IMYHBIM K/laCCaM

XUMHUS U )KU3HDb

3.1

Posib xviMuy B 00ecrieueHUr 3KOJIOTUYEeCKOH, SHePreTHUeCcKoW W THIeBor 6e30MmacHOCTH,
pa3BUTUM Me[ULIVHbI. [IOHSTME O HayuHbIX MeTO/aX TMO3HaHHUsl BeleCTB U XUMUUeCKUX

peakuui

3.2

[pencraBnenys 06 OOIIMX HAYUHBIX TIPUHIUIAX [TPOMBIIIEHHOTO MO/TyUYeHHUs] BaXKHEUIIINX
Bell|eCcTB. Yesl0BeK B MUpe Bell|eCTB ¥ MaTepUaioB: Ba)KHEMIIe CTPOUTe/IbHbIe MaTepUallbl,
KOHCTPYKLIMOHHbIe MaTepuasbl, KPaCKH, CTEeK/I0, KepaMUKa, MaTepuasbl JJis 3/1eKTPOHUKHU,

HaHOMaTepHadJibl, OpraHn4YeCkre U MUHePaJ/IbHbIE y,[[O6p€HI/IH

3.3

Xumusa u 30pOBbe UeJIOBEKA: IIpaBW/lda MCIIOJIb30BAHHA JIEKAPCTBEHHBIX IIperiapaTos,

rpaBu/ia 6e301acHOTr0 UCIT0/Ib30BaHMsI MPerapaToB ObITOBOM XUMHUH B TTOBCEJHEBHOM KU3HU




YUYEBHO-METOJUYECKOE OBECIIEHEHHWE OBPA3OBATEJ/IBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

» Xumust. 10 knacc. 'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A. AKIIMOHEpHOe
ob6rmectBo «M3marenbcTBo «IIpocBerieHe»

* Xumust. 11 xknacc. I'abpuesnsia O.C., OctpoymoB W.I'., Cnaakos C.A. AKIIMOHEPHOe
obrmectBo «M3marenbcTBo «IIpocBereHe»

Xumus. Pabouas Tetpagp. 10 knacc. ba3oBbiii ypoBeHb

Xumus. Pabouas Tetpagp. 11 knacc. ba3oBbiii ypoBeHb

METOJUYECKHUE MATEPUAJIbBI IJ151 YUUTEJIA

Xwumwusi. 10 kmacc. ba3oBeiii ypoBeHb. [IpoBepouHbIe ¥ KOHTPOJIbHBIE PabOTHI

Xumwst. 11 knacc. Ba3oBbiii ypoBeHb. [IpoBepoUHbIe ¥ KOHTPO/IbHBIE PAOOTHI

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

Anpekc.Yuebnuk https://education.yandex.ru/home/

Yuu.py https://uchi.ru/

Enunbiii ypok https://www.xn--d1abkefqipOa2f.xn--plai/

Wnudoypok https://infourok.ru/

[Topran «bunet B byayiree» https://site.bilet.worldskills.ru/

OneKTpOHHbBIE BEPCUU yUueOHO-MeTOJUUeCKIX KOMIIIEKCOB, BXOSAIINX B Pefiepa/bHbIH
nepeuens https://media.prosv.ru/

[TnatdopMma Aj1si MpoBeJieHUsT OJIUMITUA/L U KYPCOB « OJTUMITAYM»»

https://olimpium.ru/

[TnaTdopma A5t TOArOTOBKM K onumIiraaM https://olimpiada.ru/

Bcepoccutickuii 00pa3oBaTesibHbINM MPOEKT «YPOK LU(PPbI»

https://ypokiudpbl.pd/

EnvHas KosteKius [udpoBbIX o0pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru/
[Topran «IludpoBoe obpazoBanue» http://digital-edu.ru/

Mob6unbHOoe 3/1eKTpOHHOe 0Opa3oBaHue https://mob-edu.ru/

LECTA https://lecta.rosuchebnik.ru/



Caiitr ®UIIN http://fipi.ru/

PIIOU MockoBcko# obmactu https://rcoi.net/

Pemty OI'3, Peity EI'D https://ege.sdamgia.ru/, https://oge.sdamgia.ru
On-naiiH mkona «®Pokcdopa» https://foxford.ru/

CepBuCHI /151 CO3[jaHusI MHTEePAKTHUBHBIX 3aZiaHuii https://learningapps.org/,
https://www.menti.com/

O6pa3oBatebHbIi 1ieHTp «B3meT» https://olympmo.ru/

I'no6an JIab (rnobanbHas wKosibHast 1aboparopusi) https://globallab.org/ru/
OHJ1aliH-1IKOJ1a AJ1s1 IeTel U MOIPOCTKOB

https://skysmart.ru/

http://www.chemnet.ru

http://experiment.edu.ru

http://chemistry.narod.ru

http://him-school.ru



http://him-school.ru/

