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ITIOSACHUTEJIbHASA 3ATIMCKA

[MporpaMmMa 1O XWMHM Ha YPOBHe cpegHero ooOiiero obpa3oBaHus pa3pabOTaHa Ha OCHOBe
depiepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpa3oBanuu B Poccuiickoii ®epepaiiyin»,
TpeOOBaHWII K pe3ysibTaTaM OCBOeHHs (esepasibHOM 00pa3oBaTeNbHON MPOrpaMMbl CpeJHero o00Iero
obpazoBanusi (POIT COO), npexacraBieHHbIX B deaepanrbHOM TOCYAapCTBEHHOM 00pa30BaTe/bHOM
cranpapte COO, ¢ yuétom KoHIilenuy mpernofiaBaHus yueOHOTo rpeaMeTa « XUMUs» B 00pa30BaTeTbHbBIX
opranm3auusix Poccuiickoii ®efepariuy, peany3ymOLMX OCHOBHble oOpa3oBaTesibHblE TPOrPaMMbl, U
OCHOBHBIX TonoXeHu «CTparerun pa3BuTHs Bocrutanusi B Poccutickoit ®efepativy Ha miepro go 2025
roga» (Pacriopsbkenue [1paBurenscrBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBy MOAX0J0B K pa3paboTke mporpaMmbl IO XUMHH, K OIpeZiesieHHI0 oOiiel crpareruu
o0yueHusi, BOCIIUTaHUS U Pa3BUTUsl 00ydvaroIuXcsi cpeficTBaMy yueGHOro rpeamMera «Xumusi» asst 10-11
K/JaccoB Ha 0a30BOM YpOBHe COCTaBWIM  KOHILENTyanbHble TojokeHus DI'OC COO o
B3aMM000YC/IOB/IEHHOCTH LieJield, Cofiep>KaHusi, pe3y/IbTaToB 00yueHus ¥ TpeOOBaHWH K YPOBHIO MOATOTOBKH
BBITYCKHHKOB.

XuMuueckoe 00pa3oBaHMe, TIOJlyyaeMoOe BBITYCKHHKaMH 001e00pa30oBaTe/IbHOM OpraHu3alyy,
SIBIISIETCSI HEOThEeMJIEMOW YaCThi0 X 00pa30BaHHOCTU. OHO CJTY)KUT 3aBepILArOLIMM 3TarloM peasn3alyy Ha
COOTBETCTBYIOI[eM eMy 0a30BOM YypOBHe KIIIOUEBBIX LIEHHOCTeH, TPUCYLIUX IeJIOCTHOH CHCTeMe
XUMHUECKOro 00pa3oBaHusl. JTH IIeHHOCTH KACalOTCs T03HAHMS 3aKOHOB TMPUPOZBI, (HOPMHPOBAHUS
MHPOBO33peHHsT M 00IIell Ky/bTypbl ue/ioBeKa, a TakKKe SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U TIPUPOZHOM cpefie. Peanm3yercst xuMuueckoe o6pa3oBaHie 00OyUaroLMXCs Ha YPOBHe
cpesHero obijero obpa3oBaHUsl CpeficTBaMM yueOHOro mpegMmeTa «XHMHsl», COZep)KaHHe U TOCTpOeHHe
KOTOpOro oIpefie/ieHbl B IIporpaMme 10 XMMHUM C YY6TOM CrHelM(bUKM HayKu XUMUY, eé 3HaueHUs B
TI03HaHUM TIPUPO/bl U B MaTepHabHON KU3HM 00IIecTBa, a TakKe C YU6TOM 0OIuX Iienell U TPUHLUIIOB,
XapaKTepu3yIOIMX COBpEMEHHOe COCTOsIHMe CHCTeMbl cpefjHero obiiero obpasoBaHust B Poccuiickoit
®depepaLyy.

XuMusi Kak 3JIeMEeHT CUCTeMbl eCTeCTBEHHBIX HayK HrpaeT ocoOyi pojib B COBPeMeHHOM
LIMBU/IM3aIIMH, B CO3JaHUM HOBOH 6a3bl MaTepuasbHOM KybTypbl. OHa BHOCHT CBOM BK/1aJ B ()OPMHUPOBaHKe
palMOHAILHOTO HAyYHOT'O MBILIEHHS], B CO3/IaHKe L[eIOCTHOTO TPeZCTaB/IeHust 00 OKpYy’KarolieM Mupe Kak
0 eIMHCTBe TIPUPOJLI U YesioBeKa, KOTopoe (OpMHUPYeTCsl B XUMHUU Ha OCHOBE TIOHMMaHHSI BellleCTBEeHHOT'O
COCTaBa OKpY)KAloLero Mpa, OCO3HaHHUsI B3aMMOCBSI3W MeXK/y CTPOEHHeM BelLeCcTB, UX CBOWCTBAMU U
BO3MOJKHBIMH 00/1aCTSIMHU NTPUMEHEHHs!.

TecHO B3aUMO/IEMCTBYsI C APYTrMMU eCTeCTBEHHbIMU HayKaMM, XUMUs CTaja HeoTbeM/IeMON YacThbio
MHPOBOW KY/IBTYpPbl, HEOOXOJUMBIM YCJIOBHEM YCIIEIIHOTO TPyJa M JKU3HM KaXJOro ujieHa obimecTsa.
CoBpeMeHHasi XUMUsI KaK HayKa co3ujaresbHasi, KaK HayKa BbICOKMX TEXHO/IOI'MI HalpaB/ieHa Ha pelleHue
r706anbHBIX 1p00O/IeM YCTOMUMBOrO pasBUTHS Ue/IOBEUeCTBA — ChIPhEBOM, SHEPreTHUecKOM, MUIeBOH,
5K0JIOTMUecKoM 6e301MacHOCTH U 0XPaHbl 3/J0POBbSL.

B cooTBeTcTBUM € OOIMMM LiefsIMU W TIPUHLMIIAMH CpefiHero o0iero obpa3oBaHUs CojepKaHue
npeameta «Xumus» (10-11 kmaccel, 6a30BbId ypOBeHb HW3yueHWs) OPUEHTUPOBAHO TIPEMMYILeCTBEHHO Ha
OOILeKy/IbTYPHYIO TIOATOTOBKY OOYyYaloIuXcsi, HeoOXOAUMYI0 WM [Jisi BBIPAOOTKM MHPOBO33pEHUYECKUX
OpPMEHTHPOB, YCIELIHOTO BK/IIOYEHUs] B JKW3Hb COLMYyMa, TPOZAO/DKEHHsi 00pa3oBaHUS B Ppa3/MUHbBIX
006s1acTsiX, He CBSI3aHHBIX HEIOCPeACTBEHHO C XUMUEH.

CocTaBisOIMHA TIpeaMeTa «XHUMUs» SBSIOTC 0a30Bble Kypchl — «OpraHudeckas XAMUs» |
«OO01masi 1 HeopraHWJecKass XMMHs1», OCHOBHbIM KOMIIOHEHTOM COZep)KaHUsI KOTOPBIX SIBJIIFOTCS OCHOBBI
0a30Boli HayKW: CUCTeMA 3HAHWM TI0 HEOPraHWYECKOW XUMHHU (C BKIIOUEHWEM 3HAHUH W3 00Ied XUMUH) U
opraHuueckoil xumuu. ®opmMyUpoBaHue [aHHOW CHCTeMbl 3HAHUM TpU M3y4yeHUH IpeiMera obecrieunBaeT
BO3MOKHOCTb PaCCMOTPEHMsI BCEro MHOT000pasuis BellleCTB Ha OCHOBe OOLMX MOHSTHM, 3aKOHOB U Teopuit
XVMHUHU.

CTpyKTypa cofep>kaHusi KypcoB — «OpraHuyeckass Xumusi» U «OO11iasi 1 HeopraHuueckass XUMUsi»
copMrpoBaHa B MIporpamMMe 10 XMMUHM Ha OCHOBE CHCTEMHOTO TIOAX0/a K U3yueHUI0 yueOHOro mMarepuana
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U 00yC/oB/ieHa WMCTOPUUYECKM OOOCHOBAaHHBIM DAa3BUTHEM 3HAHUM Ha ONpEeAENEHHBIX TEOPEeTHUECKUX
ypoBHsIX. Tak, B Kypce OpraHMyeckoi XMMUH BEI[eCTBAa PACCMATPUBAIOTCS HA YPOBHE K/IaCCUUECKOUM TeOpPUU
CTPOEHHSI OpPraHWUeCKUX COeJUHEHHH, a TakKe Ha YPOBHE CTEPEeOXMMHUYECKUX U 3TeKTPOHHBIX
TIPe/ICTaB/IEHUM O CTPOeHUH BelrlecTB. CBe/leHHs1 00 M3yuaeMbIX B KypCe BeI[eCTBax JAl0TCs B Pa3BUTUU — OT
YTJIEBOJIOPOJIOB 10 CJIOXKHBIX OMOOTHYECKH aKTUBHBIX COeUHeHWH. B Kypce opraHMyeckod XWUMUN
MOyYaroT pa3BuTHe CHOPMHUPOBAaHHBIE HAa YPOBHE OCHOBHOTO 00iriero o0pa3oBaHWs TiepBOHAYasbHbIE
TIPe/ICTAaBIEHUS] O XUMHUYEeCKOW CBs3U, KJIaCCH(MHUKAIMOHHBIX TPU3HAKaX BeIeCTB, 3aBHUCHMOCTH CBOMCTB
BeIIIeCTB OT UX CTPOEHHUS], 0 XUMHUUECKOW PeakIiH.

ITos1 HOBBIM YTJIOM 3peHUs B TpefiMeTe «XuUMHs» 6a30BOr0 YPOBHS pacCMaTpHBAeTCS W3YUYEeHHBIA Ha
YPOBHE OCHOBHOTO OOIIlero o0pa30oBaHMs TeOpPETHUECKHWN MaTepHal W (haKTOJOTHUeCKUe CBeZeHUs O
BeIlleCTBaX M XMUMHUUECKOM peakiiu. Tak, B 4YacTHOCTH, B Kypce «OOIas W HeopraHuueckas XUMHs»
00yvamIMMCs  TIPeIOCTaB/IsSIeTCs] BO3MOXKHOCTb  OCO3HaTh 3HAUeHHEe TMEepUOJUUeCKOr0 3aKoHa C
00I1IeTEOPETUUECKUX U METO/IOJIOTHUECKUX TIO3WIIMH, TIy0ke MOHITh UCTOPUYECKOE U3MeHeHHe (DyHKIHH
3TOr0 3aKOHA — OT 060061aroLeli 10 0ObACHSIOIIEH 1 MPOTHO3UPYIOLIeH.

EpvHas cuctemMa 3HaHUM O BaKHEMIIMX BeI[eCTBaX, WX COCTaBe, CTPOEHWM, CBOMCTBAX WU
MPUMEHEHUH, a TakkKe O XUMWYECKUX PEeaKIMsIX, WX CYIHOCTU U 3aKOHOMEPHOCTSIX TPOTEeKaHUs
norosiHseTcss B Kypcax 10 1 11 K/acCOB 37eMeHTaMH COJIepKaHUS, UMEIOIUMU KYJIbTYPOJIOTHUECKUN U
TMIPUK/IaTHON XapakTep. JTH 3HAaHWS CIIOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBSI3M XUMUM C IDYTUMH HayKaMH,
PAaCKpBIBAIOT €& poJib B TI03HABATEJILHOW W TPAKTUUYECKOW JeATellbHOCTH Ye/loBeKa, CIIOCOOCTBYIOT
BOCITUTAHHUIO YBa)KEHUsI K TIPOLIECCY TBOPYECTBA B 00JIaCTA TEOPWUHU W TPAKTUUYECKWX TPUIOXKEHUN XUMUH,
TIOMOTal0T BBITYCKHUKY OPHUEHTHPOBAThCA B OOIECTBEHHO U JTMUHOCTHO 3HAUMMBIX MPOO/IeMax, CBI3aHHBIX
C XUMHeH, KPUTUUECKH OCMBIC/IUBATh WH(MOPMAI[UI0 U MPUMEHSTh €€ JJi TOTOJTHEHWs 3HAaHUM, pelleHus
UHTEe/UIeKTYalbHbIX U IKCIIePUMEHTAbHBIX HCC/IeIOBATeNbCKUX 3aau. B 1jeyloM copepykaHue yueOHOro
npezMeTa «XHWMHSI» JIaHHOTO YPOBHS H3yueHHWsl OPUEHTUPOBAHO Ha (hOpMHUpOBaHHE y OOyuaroImuxcs
MHPOBO33pEHUECKON OCHOBBI /11 TIOHUMaHUs (UI0CcOPCKUX uel, TaknuxX Kak: MaTeprajbHOe eJIUHCTBO
HEOPraHWYeCKOTO U OPraHUYeCKOro MHpa, 00YC/IOBIEHHOCTb CBOMCTB BEI[ECTB UX COCTABOM M CTPOEHHEM,
M03HABAéMOCTb TIPUPO/HBIX SABJIEHUM TyTEM SKCIIEPUMEHTA W pellleHHs TPOTHBOPEUU MeXK/1y HOBBIMU
(akTaMM W TeOpeTUYeCKUMH TMPEeANOChUIKAMH, OCO3HaHWe pOJIM XWUMHW B pelleHUHd SKOJIOTHUeCKUX
npobieM, a Takxke Mpob/ieM cOepekeHHsT JHEPTeTUYECKUX PECYPCOB, ChIPbs, CO3/JaHMsI HOBBIX TEXHOJIOTHH U
MaTepUa’oB.

B mmaHe pelleHusi 3afiad BOCTIMTaHWsS, Pa3BUTHS W COLMAIM3alMMd  OOYYarOIIUXCS TPUHSITHIE
MPOTPaMMO¥ TI0 XUMUM TIOJXO/IbI K OTIPeZie/IeHHI0 CO/IepXKaHus ¥ TIOCTPOeHUs TIpeiMeTa MpeJyCcMaTpUBaioT
(hopMHpOBaHUEe YHUBEPCA/BLHBIX YUeOHBIX [I€MCTBUM, UMEIOIIMX 0a30BOe 3HAauUeHMe [l pa3/MUHbIX BUJOB
JeSITe/IbHOCTH: pellleHust TMpobsieM, TMOWCKa, aHaiu3a U 00paboTKM MHGbOPMAaLUH, HEeO0OXOJUMBIX s
nproOpeTeHys OMbITA TIPAKTUUECKOW W UCC/IeJ0BaTe/TbCKON ZeATeIbHOCTH, 3aHUMAloIel BayKHOe MeCTO B
MO3HAHUU XVIMUMU.

B mpakTuKe Tperno/iaBaHus XUMHMU Kak Ha YPOBHE OCHOBHOTO 00IIlero 00pa3oBaHus, TaK U Ha YPOBHE
cpefiHero o0Iiero oOpa3oBaHus, TIPU OTIPeJIe/IeHUH COZIEP>KaTeTbHOM XapaKTePUCTHKH liefield M3y4YeHus
npe/iMeTa HarpaB/JIeHUeM TIePBOCTENEeHHON 3HAYMMOCTH TPAJIUIIMOHHO MPU3HAETCA (hOPMUPOBAHKME OCHOB
XUMHWYEeCKOM HayKU Kak 00J/1aCTh COBPEMEHHOT'0 eCTECTBO3HAHMS, TIPAKTUUECKOH [IeSTe/TbHOCTH YesioBeKa U
KaK OfIHOTO W3 KOMIIOHEHTOB MUPOBOW Ky/bTyphl. C MeTOJWUECKOW TOUKM 3pEeHHs] TakoW TMOAX0M K
oTipe/ie/IeHHIO Tieiel N3yueHus TIpeIMeTa SB/ISIETCS BITOJIHE OTIPAB/IaHHBIM.

CormacHO /aHHOM TOUKe 3DeHUs TJIaBHBIMHM LeJIIMU WU3YyUeHHs TpeAMera «XwWMusi» Ha 0a30BOM
ypoBHe (10 —11 K/1.) SIBJISAIOTCS:

® (GopMHpOBaHME CUCTEMbl XUMHUECKUX 3HAHUNM KaK Ba)KHEMIEH COCTABJISAIONIEN eCTeCTBEHHO-
HayYHOUW KapTHHBI MHpa, B OCHOBE KOTOPOM JIEXKAT K/TFOUEBLIe MTOHATHS, (PyHIaMeHTa/IbHbIE 3aKOHBI
U TeOpud XUMHH, OCBOEHHME S3blKa HAyKW, YCBOEHHEe U TIOHMMaHHe CYIHOCTH [JOCTYIHBIX
000011[eH1li MUPOBO33PEHUYECKOTO XapakKTepa, O3HAaKOMJ/IEHWEe C WCTOPHed WX pa3BUTHA W
CTaHOBJ/IEHUST;

¢ (hopMHUpOBaHUE U Pa3BUTHE MPEJCTABIEHHNI O HAyUHBIX METO/IaX MO3HAHUS BEIECTB U XUMHUECKUX
peakiuii, HeoOXOAUMBIX [ijii TPUOOpeTeHHWsT YMEHWH OPUEHTUPOBAaThCS B MHUDE BEIeCTB H
XUMWYECKUX SBJIEHUH, UMEIOIUX MeCTO B MPHUPO/Ie, B MPAaKTUUECKOH 1 TIOBCETHEBHOM YKU3HM;



® pasBUTHE YMEHWH U CTHOCOOOB [esTe/NbHOCTH, CBSI3aHHBIX C HaOmoJeHWeM U OObsSCHEHWeM
XUMHUECKOT0 dKCIIepUMeHTa, CoO/TFo/ieHreM TpaBryT 6e30macHOro 00OpaleHust C BeljeCTBaMH.

Hapsizy ¢ aTuM, cofiepskaTenbHasi XapaKTepUCTHKA 1ieiell U 3a/1au U3y4yeHus MpejMeTa B TporpaMme
M0 XUMWUM YTOYHEHAa W CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMM MPUOPUTETAMH B CHUCTEME CPEIHETO
obrero obpaszoBanus. CerofiHsi B TIPENoOJAaBaHUM XWMUW B OOJbINel CTeNeHd OTAAETCS TIPeATIouTeHre
MPAaKTUUECKOW KOMITOHEHTe Cojlep)KaHusi 00ydeHHs, OPHMEHTHPOBAaHHOM Ha TIOATOTOBKY BBITyCKHHKA
ob1mmeobpa3oBaTe/lbHOM  OpraHM3alliy, BAfIelOlero He HabOpOM 3HaHWM, a (YHKUIMOHATLHOU
rPaMOTHOCTBIO, TO eCThb CriocobamMy W yMEeHWsMH aKTWBHOTO TIOJy4YeHWs 3HAaHWM U TIPUMEeHeHWs WX B
peasibHOM )KU3HU [IJIs pellieHus] MPaKTUYeCKUX 3a/jau.

B CBSI3U C 3TUM TIpU U3YUEHUM TIpeAiMeTa « XUMHSI» JAOMUHHUPYIOIee 3HaueHHe MprobpeTaroT Takue
11eJIM ¥ 3a/1a4H, KaK:

ajanranys O0ydYaroIUXcss K YCAOBUSM JAWHAMHUYHO Da3BUBAIOLIErocss Mupa, (HOpMHUpOBaHHe
VHTeJIIEKTYa/IbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaM00OPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITE/TbHOMY
TIPUHATUIO TPAMOTHBIX PEIIeHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYalMsX, CBS3aHHBIX C BEI|eCTBAMM U WX
MIpUMeHEeHUEM;

dopmMHpoBaHWe Yy O0O0YYaroIMXCS KIIOUEBBIX HABBIKOB (K/IFOUEBBIX KOMIIETEHIIMI), WMEIOINX
VHUBEPCA/bHOE 3HAaueHHWe [/ Pa3/TUUHBIX BUJIOB JIeATeILHOCTH: pellieHus TipobsieM, MOWCKa, aHamu3a U
00paboTkK uHbOpMAaIMK, HEOOXOAUMBIX [Ijisi IIPUOOpPETeHUs OIbITa [AeATeIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MeCTO B TO3HAaHWK XUMWHM, a TakKkKe /ISl OIEHKA C TIO3WI[MM 3KOJOTMYecKOW Oe30racHOCTH
XapakTepa BJIMSIHUS BEI[eCTB ¥ XMMUYeCKHX TIPOLIeCCOB Ha OPraHU3M uesioBeKa U MPUPOJHYIO Cpefy;

pa3BUTHE TIO3HABATE/bHBIX WMHTEPECOB, WHTE/UIEKTYyaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH
00yyJaromuxcs: CrocOOHOCTH CaMOCTOSTE/TbHO MPUOOpeTaTh HOBBIE 3HAHUS MO XUMHUH B COOTBETCTBUM C
YKU3HEHHBIMH MOTPeOHOCTSIMH, UCIIO/b30BaTh COBPeMeHHble WH(OPMAI[MOHHBIE TeXHOJIOTHH [JIsl TIOUCKa U
aHanM3a yueOHOM ¥ HayYHO-TIOMYJ/ISIPHON MH(MOPMAIMU XMMHUUECKOTO COZIePKaHHS;

¢opMupoBaHMe W pasBUTHE Y OOYYArOI[UXCS AaCCOIMAaTUBHOTO W JIOTUYECKOTO MBbILIUIeHHS,
Hab/TI0/1aTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HeoOXOAWMbBbI, B UAaCTHOCTH, TIpU
TJIAHUPOBAHUH Y TIPOBEJIEHUH XUMUUYECKOTO YKCTIEPUMEHTA;

BOCITUTaHME Y OOydYaroluxcs YOeXJEHHOCTH B TYMaHUCTHUYECKOW HArpaB/€HHOCTH XUMHH, e
BOXHOW pOMM B pelleHuH TI100asbHBIX TMpo0/eM palMoHAJBLHOTO TIPHUPO/OTIO/B30BAHKS, TTOTIOTHEHUS
SHEpPreTUUYecKUX PeCypCcoB U COXpaHeHUs TIPUPOIHOTO PABHOBECHs, 0CO3HAHHUS HEOOXOUMOCTH Depe’KHOTO
OTHOIIIeHHUs] K TIPUPO/Ie U CBOEMY 37I0DPOBBIO, a TaKXKe MPUOOPETeHHsI OTbITa UCIOb30BaHUS TTOTyUeHHbIX
3HAHW AJIs TIPUHSATHS TPaMOTHBIX PeIIeHUM B CUTYalUsiX, CBSI3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMU.

B yueGHOM myiaHe cpefHero o0Iero obpa3oBaHus NpeaMeT «XUMHUs» 0a30BOTO YPOBHSI BXOJUT B
COCTaB MpeaMeTHOM 00/1acTi «EcTeCcTBeHHO-HayUHbIe TIPeIMeThI».

OOIee yKMCI0 YacoB, OTBEAEHHBIX AJISI M3YUeHUs XMMHM, Ha 0a30BOM YPOBHe CpefHero oO0IIero
obpa3oBaHus, coctas/sier 68 uacos: B 10 knacce — 34 yaca (1 yac B Hefemo), B 11 knacce — 34 vaca (1 yac B
HeJlesTto).



COAEPXAHUE OBYUEHUSA

10 KJTACC
OPI'TAHMNYECKASA XUMUSA

TeopeTnueckKye 0CHOBbI OPraHUYeCKON XUMHU

[TpenMeT opraHMYecKol XMMUU: eé BOSHUKHOBEHUe, Pa3BUTHE U 3HaUueHUe B MOyUYeHUU HOBBIX BeIeCTB U
MaTepuasoB. Teopusi CTpOeHHsI OpraHUuecKux coefvHeHud A. M. ByTiepoBa, eé OCHOBHbIE TOJIOXKEHUS.
CrpykrypHble (OpMy/abl OpraHUYeCKHWX BelecTB. ['OMosiorvsi, wu3oMepusi. XHUMHYecKasi CBsi3b B
OpPraHUYeCKUX COeIMHEHUSIX — OJJMHApHbIE U KpaTHbIe CBSI3U.

[MpencraBneHre 0 KaaccM(UKALMM OpraHUUeCKUX BellecTB. HoMmeHK/IaTypa OpraHUuecKUx COeANHeHUi
(cuctemaTuyeckasl) M TpUBUA/IbHbIe Ha3BaHUS Ba)XKHEMINIMX TIpe/iCTaBUTe/ield K/IacCCOB OpraHUYecKHUx
BeLL|eCTB.

OKcriepuMeHTalbHble MeTO/Ibl M3yueHUs BeleCTB M WX T[IpeBpallleHWi: O3HaKoMJyIeHHe C oOpaslamMu
OpraHUYeCcKUX BellleCTB U MaTepyajiaMU Ha UX OCHOBe, MOZie/IMPOBaHKe MOJIeKY/T OPraHuYeCKUX BelleCTB,
Hab/rofleHe W OMMCaHWe [[eMOHCTPAIMOHHBIX OTBITOB T0 TIPEeBpAllleHHI0 OpPraHUueCKUX BeIecTB TIpU
HarpeBaHuu (T/1aB/IeHUe, 0OYT/IMBaHUE U TOPEHUE).

Yrnesogoponl

AJNKaHBI: COCTaB U CTPOEHHe, TOMOJIOTHUeCKUH psifl. MeTaH U 9TaH — MPOCTeMIlINe Mpe/jCTaBUTeNN alKaHOB:
dbu3nyecke ¥ XUMHUUYeCKWe CBOWMCTBa (peakl[Md 3aMellleHUs] W TOpeHHs1), Haxo)K[eHue B TMpHUpO/je,
ToJ/iyueHre U puMeHeHue.

AJKeHbI: COCTaB M CTPOEHUe, TOMOJIOTUUeCKUN psifi. DTWU/eH W MPOMUIeH — MPOCTelIIne TpeCTaBuTeNn
anKeHoB: (r3UUecKre U XUMHUUeCKre CBOWCTBA (peaklMu TMAPHUPOBAHMs, rajoreHUpOBaHUS, TU/paTalvy,
OKMCJIeHUS ¥ IOJIMMepHr3aliiK), oy4YeHre U pUMeHeHue.

Ankamuensl: 6ytaguen-1,3 u MmetunbyTtazueH-1,3: cTpoeHre, BayKHEHIIIe XUMUUYeCKUe CBOWCTBA (peakiys
nosiumepusanun). [losyueHre CUHTeTUYECKOTO KayuyKa U Pe3UHbI.

ANKWHBI: cOCTaB U 0COOEHHOCTH CTPOEHHs, TOMOJIOTUUECKUHN PsiJi. ALIeTH/IEH — POCTEMIINI Mpe/[CTaBUTE b
aZKMHOB: COCTaB, CTpOeHWe, (u3MUeCcKre W XUMHUYeCKWe CBOMCTBa (peakuyd TMPUPOBaHUS,
raJioreHUPOBaHus, TU/paTallii, TOPeHusl), MoyyeHe U pUMeHeHue.

Apenbl. beH3on: cocTaB, cTpoeHHe, (pu3MUYecKue U XMMUYeCKHe CBOMCTBA (peakLMW rajoreHHMpOBaHUs U
HUTPOBAaHHUS), MOJIyueHue U npuMeHeHue. Tosnyon: cocmas, cmpoeHue, ¢pusuyeckue u xumuueckue ceolicmea
(peakyuu 2ano2eHUpOB8aHUsl U HUMPOBAHUSL), NO/MyueHue U npumeHeHue. TOKCMUHOCTb apeHoB. ['eHeTUuUecKas
CBSI3b MEXY YT7IeBOJJOPO/IaMH, MIPHUHA//IeXKaIlMMHU K Pa3/IMUHbIM KJ/laccaMm.

[TpuposHbIe MCTOYHUKHU YTI/IeBOAOPOAOB. [IpyvpojHbId ra3 v ToMyTHble HeTsHble raspl. HepTh u eé
nporcxoxkzaenue. CriocoObl TiepepaboTKM He(dTH: TEeperoHKa, KPeKWHT (TepMUYeCKUi, KaTaTUuTHUeCKUH),
nuposiu3. [IpoayKThl lepepaboTKy HepTH, UX TIPUMeHeHHe B POMBILIIEHHOCTH U B ObITY. KaMeHHbIH yrosib
Y MPOJYKTHI €ro repepaboTKy.

OKcriepuMeHTalbHble MeTO/Ibl M3yueHUs Bel[eCTB M WX I[IpeBpallleHWi: O3HaKoMyieHHe C oOpaslamMu
TJIaCTMAcC, KayyyKOB M pe3uHbl, Koynekimu «HedbTb» U  «YTo/b», MOZAEIUPOBAHUE MOJEKY
YT7IeBOZIOPOZIOB M TaJIOreHONPOU3BOJHBIX, TIPOBe/leHHe MDAKTU4YecKod paboThl: TMosiyueHHe STUeHa |
V3y4yeHHe ero CBOMCTB.

PacuéTHble 3agaun.

BbIunc/ieHus 0 ypaBHEHUIO XUMHUECKOW peakiiny (Macchl, 00béMa, KOJTMUeCTBa UCXOAHOTO BeIleCTBa WU
MPO/IYKTa peakWM T0 H3BEeCTHBIM Macce, 00BEMY, KOJMUECTBY OJHOTO W3 HMCXOJHBIX BeIeCTB WU
MIPOAYKTOB PeakLin).

Kuciopoacoaepxaijye opraHnueckue coeuHeHUs!

[TpenenbHbIe O[HOATOMHbBIE CITUPTHI. MeTaHO/M U 3TaHO/: CTpOeHUe, (pu3nuecKre U XMMUUeCKUe CBONCTBa
(peakuuy C akTMBHBIMU MeTa/ljlaMM, TajoreHOBOJOpOJaMu, ropeHue), rnpuMeHeHWe. BoiopoHble CBSI3U
MeXX/ly MOJIeKyJlaMy CIIUPTOB. [lelicTBMe MeTaHOo/Ia ¥ 3TaHOJIa Ha OPraHr3M uesloBeKa.




MHoroatomHble CIUPTHI. JTUIEHIVIUKO/Ib W TJIMLEDUH: CTPOeHHe, (pr3huecKre W XMMHUeCKHe CBOWCTBa
(B3aMMO/IeliCTBYe CO I1eJIOYHBIMA MeTa/l/laM{, KauyeCTBEHHasi peaklUsi Ha MHOr0aTOMHbIe CITUPTHI).
[eiicTBue Ha opraHusM uesnoBeka. [IpumeHeHMe IMLiepUHA U STUIEHTJIUKOJIS.

®eHO/: CTPOeHHe MOJeKYJ/ibl, (u3nueckue U XUMUUueckre cBokcTBa. TOKCHYHOCTH (eHona. TlpuMeHeHue
deHona.

Anbperuibl 1 KemoHbl. PopManbaerus, aleTanberu/: CTpoeHue, Gusnyeckue U XUMUUeCKUe CBOMCTBa
(peakuyy OKMC/IeHHSI M BOCCTAHOBJ/IEHHs], KAUeCTBEHHbIE PeaKLin), oyyeHue U IpUMeHeHHe.
O/HOOCHOBHBIE TIpe/ie/ibHble KapOOHOBbIe KHC/IOThI. MypaBbMHAasi W YKCYCHas KHCJIOTBI: CTPOEHWE,
¢usmueckre ¥ XUMHUeCKue CBOWMCTBa (CBOWCTBa, oOIIMe [jis Kaacca KUC/IOT, peakUusi 3TepuuKaliin),
rojiyueHye v ipuMeHeHre. CTeapUHOBAsi U OJIEMHOBAst KUC/IOTHI KaK TPe/ICTABUTEA BBICIIMX KapOOHOBBIX
KUCTOT. Mbl/la KaK COJIM BBICIIMX KapOOHOBBIX KMCJ/IOT, X MOIOIIlee ZieliCTBHe.

Cnoxkuble 3¢UpbI KaK POU3BO/IHBIE KAPOOHOBBIX KUCIOT. ['upon3 ciioxHbIX 3¢upoB. XKupel. I'naponu3
»kupoB. [IpuMeHeHue xupoB. buonoruyeckasi posib XXKUPOB.

YrneBoAbl: COCTaB, Kiaaccuukaius yrieBofioB (MOHO-, [u- U To/vcaxapuzbl). [/ioKo3a — mpocTeiimii
MOHOCaxapuz: 0CO6eHHOCTU CTPOEHUST MOJIEKY/IbI, pU3nUeckre U XUMHUUeCKre CBOMCTBA (B3aUMO/IeHCTBIE C
rugpokcusiom meau(Il), okucieHre aMMHUaYHBIM PacTBOPOM OKcujia cepebpa(l), BoccTaHOBIeHUe, OpOXKeHHe
TJIFOKO3bI), HaX0X/IeHHe B TIPUPo/e, IpUuMeHeHue, Ouosioruueckasi posib. @orocuHTes. Ppykro3a Kak U3omMep
[JIFOKO3BL.

Kpaxman u nenntonosa Kak npupojHble nonuMepbl. CTpoeHWe Kpaxmasia W Liesuirosio3bl. Pusrueckue u
XUMHYEeCKHe CBOMCTBA Kpaxmasa (THpoJin3, KaueCTBeHHasl peakLys C UOZ0M).

OKcriepuMeHTalbHble MeTO/Ibl M3yueHMsi BeleCTB M WX TIpeBpallleHUii: TMpoBeJeHUe, HabarofeHue U
OMUCaHWe JeMOHCTPALMOHHBIX OMBbITOB: TOPeHUe CIIUPTOB, KAYECTBEHHbIE PeaKkLMM OJHOAaTOMHBIX CIIUPTOB
(okucnenne »staHona okcugoMm wmeau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEMCTBHE TJIMLIEPUHA C
rugpokcuzsiom  menu(Il)), anbaeruzioB (OKHWC/IeHWe aMMHAuHbIM pacTBOpoM okcuga cepebpa(l) wu
rugpokcusiom menu(Il), B3aumMopelicTBUe Kpaxmana C HOZOM), TpOBeZieHHe TIPaKTUYeCKoil paboThi:
CBOMCTBA pacTBOpa YKCYCHOW KUCJIOTHI.

PacuéTHbie 3aaun.

BbIunc/ieHus o0 ypaBHEHUIO XUMHUECKOW peakiiny (Macchl, 00béMa, KOJTMUeCTBa UCXOAHOTO BeIleCTBa WK
MPO/IYKTa peakiMi T0 H3BEeCTHbIM Macce, 00BEMY, KOJMUECTBY OJHOI0 W3 MCXOJHBIX BeleCTB WU
NIPOAYKTOB PeakLin).

A3oTcofeprKale opraHuyeckre CoeIMHeHNsI.

AMHHOKHUCIOTEl Kak aM(oTepHble opraHuyeckue coefuHeHUs. Pu3nueckre W XUMHUeCKUe CBOMCTBa
aMUHOKMCJIOT (Ha mpyUMepe IULMHA). bruosornyeckoe 3HaueHrne aMUHOKUCIOT. [lenTrpl.

Besiku Kak nMpypoiHbIe BEICOKOMOJIEKY/ISIDHbIE CcoelMHeHus1. [lepBruyHasi, BTOpUYHAas U TpeTUUHast CTPYKTypa
6enkoB. XumMHuueckue CBOMCTBa 6e/KOB: TM/IPO/N3, JieHaTypaliysi, KaueCTBeHHbIe peakiuy Ha OesiKu.
OKcriepuMeHTa/lbHbIe METO/bl M3y4YeHUsI BeIIeCTB W WX TpeBpallleHuid: HaOMogeHrne W ONMUCcaHue
JIeMOHCTPALIMOHHBIX OTBITOB: JleHaTypaLusi 0esKOB NIpY HarpeBaHWH, L{BeTHbIE peaKIuU Oe/TKOB.
BricokoMmoieKy/1ipHbIe COeUHeHHs

OcHOBHBbIE TIOHATHSI XMMUU BbICOKOMOJIEKYJISIPHBIX COeJIMHEHUH: MOHOMeEP, MO/MMep, CTPYKTYPHOe 3BEHO,
CTeNeHb  MOJMMepHu3aluM,  CpefHsisi  MoJieKyJsipHast ~ macca.  OCHOBHblIe ~ MeETOAbI  CHHTe3a
BbICOKOMOJIEKY/ISIPHBIX COeJMHEHUI — MOJIMMepU3aLiyis U MOJIMKOHeHCaLysl.

OKcriepuMeHTa/lbHbIe MeTO/Ibl M3yueHWs Bel[eCTB M WX I[IpeBpallleHWi: O3HaKoOMJ/IeHHe C oOpasliaMu
MIPUPO/IHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTACTMAcC, Kay4yKOB.

MexrnipeiMeTHbIe CBS3U.

Peanuzanms MeXxnpegMeTHbIX CBsI3ed NIPU M3yUYeHHWH OpraHuyeckoid xvMuu B 10 Kjacce oCyIleCTB/sIeTCS
yepe3 WCII0/Ib30BaHWE KaK OOI[UX eCTeCTBEeHHO-HAayUHbIX TIOHSITHM, TaK W TIOHATHH, SBISIOIUXCS
CUCTEMHBIMHU [I/151 OT/e/IbHBIX TIPEJMETOB eCTeCTBEHHO-HAayUHOT0 LIUKJ/Ia.

OO1e ecTeCTBeHHO-HAayuHble TIOHSTHS: SIBJIeHWe, HayuyHbId (DakT, TUTOTe3a, 3aKOH, TEOpHs, aHa/u3,
CHUHTe3, KiaccuduKalys, IepuoJUuHOCTh, Hab/tojeHre, u3MepeHue, SKCIIePUMeHT, MO/leTMpOBaHue.
®u3MKa: MaTepus, SHeprus, Macca, aToM, 3JIEKTPOH, MOJIEKyJ/1a, SHEPreTUYeCKUdi YPOBeHb, BEIeCTBO, TeJO,
00bEM, arperaTHOe COCTOSIHHE Bell|eCTBa, (hu3ndecKre BeJIMUUHBI U eIMHULIbI UX U3MepeHMUs.

Buonorusi: kieTka, opraHu3M, Ouocdepa, oOMeH BeljecTB B OpraHusme, (OTOCHHTe3, OHOIOTHUECKH
aKTUBHbIE BelljecTBa (O6enKu, yrieBofbl, )KUPbI, (hepMeHTbI).



FeorpacbI/IH: MHHEDAJIbI, TOPHBIE MMOPOAbI, MMOJIE3HbIE NCKOIlaeMbIe, TOIJIMBO, PeCYPChI.
TexHomnorus: MuieBbIe MMPOAYKTBI, OCHOBBI palJMOHA/ILHOI'O MUTaHKWA, MOIOIHe CPe/iCTBd, JIEKaDCTBEHHbIE 1
KOCMEeTHYEeCKH e MperapaThbl, MaTepPUdJ/ibl U3 UCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 K/TACC
OBLIAA 1 HEOPTTAHUYECKASA XUMUSA

TeopeTnuecKue 0CHOBbI XMMHH

XuMUJeckuit s/eMeHT. AToM. Spo atoMa, M30TOMBlL. JIeKTPOHHAsi 000/10UKa. DHepreTHuecKre YPOBHHY,
MOJyPOBHH. ATOMHBIe OpOMTanH, s-, p-, d- 3meMeHTbl. OcOOEHHOCTH pacripejie/ieHUsi 37eKTPOHOB TI0
opOuTansiM B aToMax 3/IeMEeHTOB MTePBbIX UeTHIPEX TIePUO/IOB. JMeKTPOHHAsS KOH(PUTYPaL[isi aTOMOB.
[Teprognuecknii 3akoH U Ilepuopnueckass cucremMa XxuMuuyeckux snemeHToB [I. V. MeHpgeneeBa. CBsi3b
NepuoAuecKoro 3akoHa U Ilepuoguueckod cuctembl XUMHUeCcKUX 371eMeHTOB [I. V. MenpeneeBa ¢
COBpEMEHHOW Teopuell CTPOeHUs1 aTOMOB. 3aKOHOMEPHOCTH M3MeHEHHs CBOMCTB XMMHUUECKUX 3/IEMEHTOB U
oOpa3yeMbIX MM TIPOCTBIX U CJIOXKHBIX BeI|eCTB TI0 TPYIaM U TepuoaM. 3HaueHWe TMepUuoYecKoro
3aKOHAa B Pa3BUTHH HayKU.

Crpoenue BemjecTBa. XMMHUUeCKast CBSI3b. BHpl XUMHUUeCKOW CBSA3M (KOBa/IeHTHAs! HeToJ/IsIpHast U MOJIsIpHas,
WOHHas, MeTas/uiMueckasi). MexaHHW3Mbl 00pa30BaHMsS KOBAJEHTHOM XWUMHUeCKOW CBsi3UM (OOMeHHBbIM U
JIOHOPHO-aKLeNTOpHbIM). BomopogHast cBsA3b. BaneHTHOCTb.  OaeKTPOOTpULATeNbHOCThb. (CTerneHb
oKuc/eHus1. IoHbl: KaTUOHBI M aHUOHBI.

BerjectBa MOJIEKY/IIDHOTO ¥ HEMOJIEKYJISIPHOIO CTPOeHMs. 3aKOH IOCTOSTHCTBA COCTaBa BelecTBa. TWIIbI
KPUCTA/I/TMUECKUX PelIETOK. 3aBUCUMOCTb CBOKMCTBA BELeCTB OT TUIMA KPUCTA/JIMYeCKOW PELETKH.

[Tonatrie o gucnepcHeIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBass #o/s BeljecTBa B
pacTtBope.

Knaccudukais HeopraHuueckrx coefuHeHuil. HoMeHKIaTypa HeopraHnyeckux BelecTB. ['eHeTuueckas
CBsI3b HEOPraHWYeCKHX BeLleCTB, IIPUHAAJIeXalUX K pa3/IMuHbIM K/lacCaM.

Xumnueckasi peakiys. Knaccupukanys XMMUUYeCKUX peakliiii B HeOPraHW4eCKOM M OpraHuuyeckord XUMHH.
3aKOH COXpaHeHHsi MacCChl BeleCTB, 3aKOH COXpPaHeHUsl U IIpeBpallleHWs SHepPruv MpU XUMHYEeCKUX
peakLusx.

CKOpOCTb peakliy, €€ 3aBUCMMOCTh OT pa3/iuuHbIX (hakTopoB. OOpaTvMble peakiuu. XUMHUYECKOe
paBHOBecHe. PaKTOPbI, BIUAOLLME Ha COCTOSIHUE XUMUUeCKoro pasHoBecus. [Ipunnun Jle Ilaresnse.
OnekTponuThyeckast Auccoruarvs. CuibHble U ciabble 3/1eKTposiuThl. Cpesia BOAHBIX PaCTBOPOB BeELLECTB:
KHCJ1asi, HeUTpaJIbHas, L1je/I0uHasl.

OKMUC/IUTe/IBHO-BOCCTAHOBUTE/IbHbBIE PEaKLIUHU.

OKcriepyMeHTalbHble METOZAbI HW3yueHHs BeIleCTB W WX [IpeBpallleHuil: JeMOHCTpauusi Tabsmig
«[lepognueckas cucremMa xumuueckux ssemeHToB [l UW. MeHjeneeBa», wusydeHrHe Mojesnen
KPUCTA/UTMUECKUX PeIIéTOK, Hab/Iro/leHre W OMMCaHHe [JeMOHCTPAliOHHBIX U J1abOpaTOPHBIX OIBITOB
(pasnokeHue MepokcHja BoJOpoJa B MIPUCYTCTBUM KaTaau3aTopa, onpe/ie/ieHre Cpe/ibl paCTBOPOB BeLLeCTB
C TIOMOIIIBI0 YHUBEPCATbHOTO WH/AMKATOPa, Peakjii MIOHHOTO 0O0MeHa), TIpoBe/ieHre TIPAaKTUYeCKON paboThI
«BnusiHve pa3nnuHbIX (PAaKTOPOB Ha CKOPOCTb XUMHUYECKOU peakLiin».

PacuétHble 3ajaum.

PacuéTbl Mo ypaBHEHMSIM XMMHYECKUX peakLUil, B TOM YMC/le TePMOXMMHUYECKHe pacuéThbl, PacuéTbl C
WICIIO/Tb30BaHHEM TIOHSITHS «MaCCOBast [10Jisl BEIl[eCTBay.

Heoprannueckass xumus

Hewmerannel. Ilonoxenue HemertannoB B Ileproguueckor cucrtemMe XuMudeckux 3sseMeHTtos [I. .
MeH/jefieeBa U 0COOEHHOCTH CTpPOeHMsi aToMoB. Pu3nyecKre CBOWCTBA HeMeTa/IoB. AJUIOTPOIHS
HemeTaslyIoB (Ha NpUMepe KUCI0poAa, cepbl, pocdopa U yriepoga).

XvMHYecKue CBOMCTBA Ba)KHEMILIMX HeMeTasloB (TajJoreHoB, cephl, a3oTa, Gocdopa, yriepoja U KpeMHHs)
Y UX COoe/JuHeHUM (OKCHIOB, KUCIOPO/ICO/ePrKall[UX KUC/IOT, BOAOPOAHBIX COeIMHEHNN).

[TpriMeHeHVe Ba)KHEUILIMX HEMETA/JIOB U UX COeJUHEHUH.



Mertannsl. Ilonoxenue meramnoB B [lepuoguueckoli cucteMe xumuueckux sneMeHToB [I. VI. MeHzeneeBa.
OcobeHHOCTH CTpPOEHUsI 3JIEKTPOHHBIX 000/10ueK aToMoB MeTa/ioB. Obuge ¢usnyeckue CBOMCTBa
MeTasi0B. CryiaBbl MeTa/uI0B. JNIEKTPOXUMUUECKWH PsiJi HAalPsKeHUM MeTaJslIoB.

XHWMHUUeCKHe CBOWMCTBA Ba)KHEWIIIMX MeTa/UIOB (HaTpUM, Kaiuk, KaJbLUid, MarHUui, aJTlOMUHWM, LIUHK, XPOM,
)Kene30, Me/ib) U UX COeJJUHEeHUM.

O6mmue crioco6rpl osTyueHust MeTannoB. [IprumMeHeHre MeTanIoB B OBITY M TEXHHKE.

OKCIlepuMeHTa/IbHble MeTO/Ibl U3yUeHUs BeIlleCTB U MX MpeBpallleHui: u3yueHre KoeKuuy «MeTamnibl U
CIUIaBbl», 00Opa3ljOB HEMEeTasIOB, pellleHre JKCTepUMeHTalbHBIX 3afiayu, HaO/oZileHre W OIUCaHue
JIeMOHCTPALIMOHHBIX U /1ab0paTOPHBIX OMBITOB (B3aMMOJEMCTBHE THAPOKCH/A allOMUHHUSI C PAacTBOpaMU
KWCJIOT U 11le/i04eid, KaueCTBeHHbIe peakliiy Ha KaTHOHbI MeTasl/IoB).

PacuétHbie 3aaun.

PacuéTel Macchl BemecTBa WM 0O6bEMa ra3oB 0 M3BECTHOMY KOTWYeCTBY BeIleCTBa, Macce W 00BEMY
OJJHOTO M3 YYaCTBYHOL[MX B peaKl[MH BellecTB, pacuéThl Macchl (00bEMa, KOJIMUeCTBa BellleCTBa) MPOYKTOB
peakliyy, ec/iv OJJHO 13 BellleCTB UMeeT PUMeCH.

XuMHA U )KU3Hb

Ponp xvMum B obecrieyeHHM SKOJIOTMYECKOM, SHEPreTHUecKOoW M TMUIeBoM 0e30MacHOCTH, pa3BUTHUH
MeZULIMHBL. [ToHsATHE 0 HayUHBIX METOZAaX MO3HAHUS BelLeCTB M XUMUYECKUX pPeakLvil.

I[TpescTaBnenys 06 00X HAYUHBIX IPUHLIMIIAX TPOMBIIIJIEHHOTO TTO/TyYeHHsT BAKHEHIIINX BeIeCTB.
UesioBeK B MHpe BeIlleCTB M MaTepyasoB: BakKHeWlllMe CTPOWTe/bHble MaTepuasbl, KOHCTPYKLIMOHHbIE
MaTepHasibl, KpaCcKy, CTeK/0, KepaMuKa, MaTepuasbl [/l 3/1eKTPOHUKHM, HaHOMaTepuasbl, OpraHuveckie U
MUHepaJibHble Y00peHus..

XWUMus ¥ 370pOBbe UesioBeKa: TIpaByyia UCIOIb30BaHMsI JIeKapCTBEHHBIX TPerapaToB, IpaBuia 6e30macHoro
WCTIO/Ib30BaHUsI MperapaToB ObITOBOM XUMHU B ITOBCEIHEBHOM >KU3HU.

MexrnipeiMeTHbIe CBS3U.

Peanu3aiusi MeXIipeJMeTHbIX CBsi3ell TpyM u3ydyeHHUU oOIeid 1 HeopraHuueckod xumuu B 11 Kmacce
OCYIIIeCTBJISIETCSI Uepe3 KCII0/b30BaHMe KaK OOLIMX eCTeCTBeHHO-HAYUHBIX TOHSTUM, TaK W TIOHSTHH,
SIBJISIFOLLMXCS] CACTEMHBIMU /151 OT/Zle/IbHBIX MPeZIMEeTOB eCTeCTBEHHO-HAYYHOI'O L{UKJIa.

OOmye ecTeCcTBeHHO-HayuHble TIOHATHUS: HAayuHbIA (akT, THUIIOTe3a, 3aKOH, TEeOpHs, aHalu3, CHHTE3,
KaccuuKarus, nepuoiMYHoOCTb, Hab/roieHre, SIKCTIepUMEHT, MOZle/TMPOBaHKe, U3MepeHue, siBIeHHe.
dusMKa: mMarepusi, SHeprusi, Macca, aToM, 3/IeKTPOH, MPOTOH, HEUTPOH, WOH, WU30TOMN, PaJ0aKTUBHOCTS,
MoJIeKyJla, SHepreTUuUecKuil ypOBeHb, BeI|eCTBO, Tejlo, OOBEM, arperaTHOe COCTOSIHME BelleCTBa,
(du3nUecKrie BeJIMUMHBI U eJUHULIBI UX U3MepeHHUs, CKOPOCTb.

Buosiorusi: KjeTka, opraHusM, 3KocHcCTeMa, Ouocdepa, Makpo- W MHKDO3/7eMeHTbl, BUTaMUHBI, O0OMeH
Bell|eCTB B OpraHusMe.

['eorpaduisi: MuHepaJibl, TOPHbIE IOPO/bl, TI0JIe3HbIE UCKOIaeMble, TOILJIMBO, PECYPCHI.

TexHO/Orus: XMMHUUecKasi MPOMBILIEHHOCTb, MEeTa/Iyprus, MpPOU3BO/CTBO CTPOMTENbHBIX MaTepHhasoB,
Ce/IbCKOXO035IICTBEHHOe TIPOM3BO/CTBO, THILleBasi MPOMBILIEHHOCTD, (hapMalieBTUUecKast POMBIILJIEHHOCTD,
MIPOM3BO/ICTBO KOCMETHMYECKHX IperaparoB, MPOM3BO/CTBO KOHCTPYKLIMOHHBIX MaTepHasoB, 3/1eKTPOHHAs
TIPOMBILLIEHHOCTh, HAHOTEXHOJIOTHH.



I[INMTAHNPYEMBIE PE3YJIbTATBI OCBOEHNA IIPOI'PAMMBI 110 XMMHWM HA BA30OBOM
YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

@®I'OC COO ycraHaBnvBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHHs] 00yJarol[UMUCs TIPOrPaMM Cpe/iHero
obmiero obpa3oBaHusi (JINYHOCTHBIM, MeTalpeAMeTHbIM U TpeAMeTHbIM). HayuHo-MeTonueckol OCHOBOM
JUisi pa3pabOTKU TJIaHUPYEeMBIX pe3y/IbTaTOB OCBOEHHsI IPOrpaMM cpefiHero o01iiero ob6pa3oBaHusi SB/SETCS
CUCTEMHO-/1eATe/IbHOCTHBIN MOJXO0[.

B cooTBeTCcTBUM C CUCTEMHO-/IeATeIbHOCTHBIM MO/IX0/I0M B CTPYKTYpP€e JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHS
npeaMeTa « XUMHUsI» Ha YPOBHe cpefHero obiriero 00pa30BaHus BbIZie/IeHbI CIeIyHOIHe COCTABISIOIINE:
0Co3HaHHWe O00yuaroIIMMHUCS POCCHUUCKOW Tpak/JaHCKOW HIEHTUUHOCTHM — TOTOBHOCTH K CaMODPAa3BUTHUIO,
CaMOCTOSITeJIbHOCTH Y CaMOOTIPe/ie/IeHUIO;

Ha/JMyre MOTHBALUU K 00yueHuo;

1je/IeHarpaB/IeHHOe pa3BUTHE BHYTPEHHUX YOeXXIeHWl JIMYHOCTH Ha OCHOBE KJIFOUEBBIX I[eHHOCTeH u
MCTOPUYECKUX TPaWLMI 6a30BO HAYKU XUMUU;

TOTOBHOCTb U CMOCOOHOCTh OOYyUaroImuXcsi PYKOBOJCTBOBATHCS B CBOEW JeSITe/IbHOCTU 1[€HHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MTPUCYIL{MMHU LIeJIOCTHOM CHCTeMe XUMHUYeCKOTro 0Opa3oBaHusl;

Ha/IM4yue TPABOCO3HAHUST YKOJIOTUUECKOUW KYJIBTYPhI M CIIOCOOHOCTH CTAaBUTh 1€/ U CTPOUTH YKU3HEHHBIe
TI/IaHBbI.

JINUHOCTHBIE pe3y/ibTaThl OCBOEHHUsI TIpeAMeTa «XHUMHS» JOCTHTAlOTCS B eJUHCTBEe YyueOHOW U
BOCIIUTATe/IbHOW JleATe/IbHOCTU B COOTBETCTBMU C T'YMaHUCTUUECKHWMH, COLMOKYJbTYPHBIMH, [1yXOBHO-
HPaBCTBEHHBIMH IIeHHOCTSIMHU U WJieajlaMi POCCUHCKOTO TPaXKAaHCKOTO 00IIeCTBa, MPUHITHIMUA B 00IIIeCTBe
HOpPMaMU W TIpaBW/JaMU TIOBe/leHUs], CIOCOOCTBYIOLMMM TpOLecCcaM CaMOIIO3HaHUsl, CaMODPa3BUTUS U
HPaBCTBEHHOTO CTaHOBJIEHHSI TMUHOCTH 00YJarOUXCSI.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUsI TipeAMeTa «XHUMHsI» OTPaKalOT C(HOPMHUPOBAHHOCThL OMbITA
M03HaBaTe/IbHOM W TIPAKTUYEeCKOW [esTe/TbHOCTH OOYyYaroIuXCs TI0 peasid3al[ii TIPUHSTBIX B 00I[ecTBe
L|EHHOCTeH, B TOM UHCJ/Ie B YaCTH:

1) rpakaaHCKOro BOCIUTAHMA:

0CO3HaHUsI O00yuaroIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TpaB M 00s3aHHOCTeH, yBa)KeHUsI K 3aKOHy WU
TIPABOTIOPS/IKY;

Tpe/iCTaB/IeHUs] O COLMabHbIX HOPMax M MpaBU/aX MeXX/JIMYHOCTHBIX OTHOLLIEHUM B KOJIJIEKTUBE;
TOTOBHOCTU K COBMECTHON TBOPUYECKOM [IeATeJIbHOCTH TIPU CO3ZIAHWU yueOHBbIX TIPOEKTOB, peIleHUH
yueOHBIX U M03HaBaTe/bHbIX 3a/lay, BHITIOJTHEHUH XUMUUECKUX IKCTIepUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHSs], JIOTUKY U apryMeHThl APYTHX TIPU aHa/IH3e
pa3/IMYHbIX BU/IOB YueOHOM /lesTeIbHOCTH;

2) NaTPUOTUYECKOr0 BOCIIUTAHMA:

LIEHHOCTHOT'O OTHOLLIEHUS] K UCTOPUUECKOMY U HAyUHOMY Hac/IeJUl0 OTeYeCTBeHHON XUMUU;

YBa)KE€HHs K TIPOIIeCCy TBOpPUYECTBA B 00JIACTH TEOPUM W TIPAKTUUYECKOTO TPUMEHEHHs] XUMUH, OCO3HAHMS
TOrO, YTO [JIOCTWM)KEHUSI HAyKM eCTb  pe3yJbTaT [I/IUTeNbHbIX  HaO/OZileHnH,  KPOIOTIMBbBIX
9KCIepUMeHTaIbHbIX MIOMCKOB, TIOCTOSTHHOTO TPY/ZA YUEHbIX U MPAKTUKOB;

VHTepeca Y Mo3HaBaTe/bHbIX MOTUBOB B I0JIyUeHUU U MOC/IeAYIOLeM aHaau3e UHPOpMaLMi O MepeioBbIX
JOCTY>KEHUSIX COBPEMEHHOM OTeueCTBeHHOW XUMUU;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

HPaABCTBEHHOT'O CO3HaHUSI, 3TUUYECKOT0 MOBe/IeHNs;

CTIOCOOHOCTH OL|eHMBATh CUTYallUM, CBsi3aHHbIe C XWMUUECKWMU SIBJIEHUSIMH, U TIPUHHAMAaTh OCO3HaHHbIe
pellieHusi, OpUeHTUPYSICb Ha MOpalbHO-HPABCTBEHHbIE HOPMbI U LIEeHHOCTH;

TOTOBHOCTH OL|eHMBaThb CBOE TOBeJleHHWe U TOCTYIIKA CBOMX TOBapuIlleld C MO3ULIMKA HPaBCTBEHHBIX U
TIPABOBBIX HOPM M OCO3HaHKe TMOC/e/ICTBUNM 3TUX TTOCTYIIKOB,;

4) dpopMupoBaHus Ky/JIbTYPbI 3/[0POBbS:



MOHMMaHMs [[eHHOCTeM 370poBOro u Oe3omacHoro obpasa >KW3HH, HeOOXOAMMOCTU OTBETCTBEHHOTO
OTHOLIIeHUsI K COOCTBEHHOMY (PM3UUeCKOMY U NICUXUYEeCKOMY 3/I0POBBIO;

cobutro1eHNst TipaBusT 6e30macHOro oOpalleHus C BelljeCTBaMH B ObITY, MOBCeIHEBHOW KU3HU U B TPY/I0BOM
JesITeNTbHOCTH;

TOHUMAaHUs 1|eHHOCTH TIPaBW/1 UHAWBHAYATBHOTO U KOJIJIEKTUBHOTO 0€30TacHOr0 TOBe/IeHHsI B CUTYaLUsX,
YT'POXKAIOLIUX 37I0POBBIO U KU3HU JIFO/iel;

OCO3HaHWs TIOCTeACTBUI W HENMpUSATHS BPeJHbIX TIPHUBbIUEK (yrOTpebIeHus ankorosisi, HapKOTHUKOB,
KypeHUs);

5) TpyAOBOro BOCIIUTAHUSA:

KOMMYHUKaTUBHOM KOMIIETEHTHOCTU B  yueOHO-MCC/IefloBaTe/IbCKOM  [1esiTe/IbHOCTH,  OOILeCTBEeHHO
T10JIe3HOM, TBOPYECKOM U IPYTHUX BUJAX [1eATe/IbHOCTH;

yCTaHOBKM Ha aKTHBHOe y4acTHe B pellleHWH MPaKTUYeCKUX 3a/iau COLMa/bHOM HarpaB/ieHHOCTH (B pamMKax
CBOEro KJacca, 1IKOJIbl);

WMHTepeca K MpakTUYeckoMy M3yueHUI0 TIpodeccuii pa3inyHoro pojia, B TOM YKC/ie Ha OCHOBe NPUMeHeHUst
Tpe/IMeTHBIX 3HAaHUU 10 XUMMUHY;

yBa)KeHUs K TPYAY, JIFOASM TPyZa U pe3yJ/ibTaTaM TPY/I0BOH /1esiTe/IbHOCTH;

TOTOBHOCTUA K OCO3HAHHOMY BBIOOpPY MHAVBHAYaTbHOM TpaeKTopuy obOpa3oBanusi, Oynyieii mpodeccun u
peas3al COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JIMUHOCTHBIX WHTEPEeCOB, CIIOCOOHOCTel K XUMUH,
WHTEpeCcoB U MoTpebHOCTel 0011]eCTBa;

6) 5K0/I0rHYecKoro BOCIIUTaHHA:

9KOJIOTUYeCKH 1ie1ec000pa3HOro OTHOIIEHUs K TIPUPO/ie, KaK MCTOYHMKY CyII|eCTBOBAHHS XKU3HU Ha 3emiie;
MOHMMaHUs TJI00a/IbHOTO XapakTepa 3KOJIOTMUeCKUX TpobsieM, BIUSHUS 3KOHOMUUECKHX TPOLIeCCOB Ha
COCTOsIHHe TTPUPOJIHOM U COLIMA/IbHOM CpeJibl;

0CO3HaHUsI HeOOXOAMMOCTH WCIIO/Ib30BAHHUS [JOCTH)KEHUIM XUMUM /IS PellleHrs] BOMPOCOB PallMOHaIbHOTO
TIPUPO/IOTIO/TH30BaHMS;

aKTUBHOTO HeTIPUSTHS JeMCTBUM, TIPUHOCSIIMX BpeJ, OKpY’Karollled TpUPOJHOM cpefie, yMeHHs
NIPOTHO3MPOBATh HeOIaronpusiTHbIe SKOJOTWYEeCKHe TIOC/IeICTBHS —TpeJNpUHAMAaeMbIX JAeHCTBUN U
TpeJIoTBpALaTh UX;

Ha/IMUUsi Pa3BUTOrO 3KOJOTHYECKOTO MBIIIIEHHs], SKOJIOTUUeCKOW Ky/bTyphl, OIbITAa /esTeTbHOCTH
9KO0JIOTUUeCKOU HarpaBlIeHHOCTH, YMeHHsl pyKOBOZCTBOBATbCSl UMM B TI03HABaTe/IbHOW, KOMMYHUKATHBHOU
Y COLIMa/IbHOM MPAKTHKe, CIOCOOHOCTH U YMEHUsI aKTUBHO TIPOTHBOCTOSTE UZE0/IOTHH XeMo(hoOu;

7) leHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpMHUPOBAHHOCTH MHPOBO33pPEeHHUs], COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKud U
00111eCTBEHHOM MPAKTUKU;

MOHUMaHUs Crieru(UKY XUMUY KaK HayKH, OCO3HAHUS e€ POy B (POPMHPOBAHMH PALMOHATBHOTO HAYYHOTO
MBIIJIEHUS], CO3/,AHMU 1[eJIOCTHOTO Tpe/CTaB/eHusi 00 OKpy’KarollleM MHpe KaK O eJUHCTBe TPUPOJbl U
yesioBeKa, B TO3HAHWM TIPUPOJAHBIX 3aKOHOMEDHOCTeM W pelleHWd MpobjeM COXpaHeHUs MPUPOJHOTO
paBHOBeCHS;

yOe>kIéHHOCTH B 0CO0OM 3HAUMMOCTH XWMHH JiISi COBPEMEHHOW LUBWIM3ALMU: B €€ TyMaHHCTHUeCKON
HarpaBJIeHHOCTH ¥ BaXXHOM POJIM B CO3/IaHHMU HOBOM 0a3bl MaTepHa/ibHOW KY/bTYPhbl, pellieHUH I1006aabHbIX
npobJieM yCTOMUHMBOTO Pa3BUTHSI UeJIOBEUECTBA — CHIPbEBOM, YJHEPTeTHUECKOM, TIUILEBOM U 3KOJIOTMUeCKOn
6e30macHOCTH, B pa3BUTUM MeAWLMHBI, O0ecrieyeHWU YCIOBUM YCIEIIHOTO0 TPyZa U SKOJIOTUYeCKU
KOM(OPTHOM )KU3HM Ka)KZOT0 usieHa 0011{ecTBa;

€CTeCTBeHHO-HayuHOW TIpPaMOTHOCTH: TIOHMMaHUs CYILHOCTH METOZOB TI03HAHHUs, WCIO/b3yeMbIX B
eCTeCTBeHHbIX HayKax, CIIOCOOHOCTM WCII0/b30BaTh IOydaeMble 3HAHWS [ aHaiM3a U OOBSICHEHUS
sIBJIEHUM OKDY’Karolllero Mupa U TPOUCXOJAIIMX B HEM W3MeHeHWH, yMeHUs [ielaTb 00OCHOBaHHbIE
3aK/TI0UeHHsI Ha OCHOBE HAyuHbIX (DaKTOB M WMEIOILIUXCS [JAHHBIX C Le/bI0 TOJyYeHHUs [JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITE/IEHO WCIO/Ib30BaTh XMMHUECKHe 3HAHUS [Jisl pellleHHsl MpobsieM B peasibHBbIX
YKU3HEHHBIX CUTYaLUsIX;
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VHTepeca K IT0O3HaHUI0 U UCC/Ie/l0BaTeIbCKOU [IesITe/IbHOCTH;

TOTOBHOCTU M CHOCOOHOCTM K HerpepbiBHOMY o00pa3oBaHMI0 M caM000pa3’0oBaHHIO, K aKTHUBHOMY
TIOTyYeHHIO HOBBIX 3HAaHUM 110 XUMHHY B COOTBETCTBHH C JKM3HEHHBIMU TIOTPEOHOCTSIMY;

MHTepeca K 0COOeHHOCTSIM Tpy/ia B pa3/InuHbIX cepax npodeccroHanbHOM /esiTe/IbHOCTH.
METAIIPEJMETHBIE PE3YJ/IbTATDI

MertarnpejMeTHbIe pe3y/bTaThl OCBOEHHs yueOHOTO TpeiMeTa «XHUMHSI» Ha ypPOBHe CpefHero o0Iero
o0Opa30BaHUsI BK/TFOUAIOT:

3HauUMMble [T (OPMUPOBAHUSI MUPOBO33PeHHUsT 00yUaroIUXCsl MeXXIAUCLUTUIMHAPHBIE (MEXKITpeJMeTHBIE)
oOITleHay4Hble TIOHSTHSI, OTPa’Kaloll[e IIeJIOCTHOCTh HAyYHOW KapTUHbBI MHMpa W Crelu(uky MeTOo0B
MO3HaHUSI, MCMOJb3yeMbIX B eCTeCTBEHHbIX HayKax (MaTepus, BellleCTBO, JHeprusi, siBjieHue, Mpoliecc,
CcucTeMa, HayuHbId (akT, TIDUHLUII, THUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOopHs, MCC/ie/joBaHue,
HabJro/IeHue, U3MepeHre, SKCIIePUMEHT U JIDYTHe);

yHUBepCcaibHble  yueOHble  felicTBUsA  (TI03HaBaTelbHble, = KOMMYHUKAaTHBHBIE,  PEryJIATUBHBIE),
obecrieunBarone (GopMupoBaHue (YHKIMOHA/JILHOW TPAMOTHOCTHM W COL[MA/IbHOW  KOMITeTEeHIUN
00yyYaroIrXCs;

CIIoCOOHOCTE 00YUarOIIUXCS UCITO/Ib30BaTh OCBOEHHbIE MEXXIUCLIUTUIMHAPHBIE, MUPOBO33peHUeCKHe 3HAHUS
Y YHUBepCaJibHbIe yueOHbIe JeHCTBUS B MI03HABATe/IbHOU 1 COLMAbHOM TIPAKTHKe.

MertarnpejMeTHbIe pe3y/lbTaThl OTPAXKAIOT OBJIAZIEHWE YHUBEpPCA/JbHBIMU Y4eOHBIMHU TT03HABATeTbHBIMH,
KOMMYHHUKATUBHBIMU U PETY/ISTUBHBIMU JeHCTBUSIMHU.

OBJ/1a/ileHHe YHUBEPCA/IbHBIMH YUe0HBIMH M03HABAaTe/IbHBIMHU AeHCTBUSMM:

1) 6a30BbBIe JIOrHYECKHUE AeHCTBUA:

CaMOCTOSITe/ILHO (hOPMYJTUPOBATh U aKTya/IM3UPOBaTh MPoOieMy, BCECTOPOHHE e€ pacCMaTpHBaTh;
onpejieNsiTh Lie/u AesiTe/lbHOCTU, 3aZiaBasi MapaMeTpbl U KPUTEPUU UX [IOCTHXKEHUsT, COOTHOCUTh pe3y/bTaThbl
J1esITe/IbHOCTU C TIOCTaB/IeHHBIMU 1[e/ISIMU;

HCII0/1b30BaTh TIPU OCBOEHUU 3HAHUN TIPUEMBI JIOTUUECKOTO MBIIIIEHUS — BBIJE/ISTh XapaKTepHble TTPU3HaKU
TIOHSATHUM U yCTaHAB/IMBaTh UX B3aUMOCBSI3b, MCIIO/Ib30BaTh COOTBETCTBYIOIIME TIOHSATHS [/isi OOBSICHEHHUS
OT/le/TIbHBIX (DAKTOB U SIBJIEHUH;

BbIOMPATh OCHOBAHUS ¥ KDUTEPHUH [I1s K/laCCU(MUKAI[UK BeI[eCTB U XUMHUUECKUX PeaKlvi;

yCTaHaB/IMBaTh TIPUUUHHO-C/Ie/[CTBEHHBIE CBS3U MEXKIY M3y4aeMbIMU SIBJIEHUSIMU;

CTPOUTHL JIOTUYeCKHe pacCyAeHus (UHAYKTHBHbIe, [eJyKTHBHble, TI0 aHAJOTUU), BBISBJIATH
3aKOHOMEPHOCTH ¥ MIPOTHMBOPEYUs B paCCMaTpHUBaeMBbIX SIBJIEHUSIX, (DOPMY/IMPOBATh BbIBO/IbI U 3aK/IFOUEHHNSI;
TPUMEHSITb B TIPOL|eCCe TI03HaHMS, WCIOJ/ib3yeMble B XWMWUW CUMBOJIMUeCKHe (3HAaKOBble) MOJenH,
1peoOpa3oBbIBaTh MO/Ie/IbHBIE TIPEe/ICTABIeHUS — XUMHUYECKWH 3HakK (CMMBOJI) 3/IeMeHTa, XUMHYecKas
dbopmyna, ypaBHeHHe XUMHUYECKOW peakluyd — TPU PeIlleHHH yueOHBbIX MMO3HABaTeIbHBIX M TPAKTUYeCKUX
3a/la4y, TIPUMEHSTbL Ha3BaHHbIe MO/ie/IbHbIe TIPe/ICTAB/IeHUs [Jisi BbISBJEHUsS XapaKTePHBIX TPU3HAKOB
M3y4yaeMbIX Bell[eCTB U XUMUUECKUX PeaKLUil.

2) 6a3zoBbIe HCC/IEI0BATE/TBCKHE [IeHCTBUS:

BJIaZieTb OCHOBaMU METO/I0B HAyYHOT'0 TT03HAHUSI BEIlleCTB U XUMUUYECKUX peakini;

dbopmysMpoBaTh 1ieJid M 3a/laud MCC/Ie/I0BaHUs, MCII0/Ib30BaTh TIOCTaB/IeHHble U CaMOCTOSITebHO
chopMy/iMpOBaHHbIE BOMPOCHI B KaUueCTBe MHCTPyMeHTa MO3HaHUs U OCHOBBI /1Jisi POPMUPOBaHUS TUTIOTE3bI
T10 MPOBEPKe MPaBU/IbHOCTH BbICKa3bIBaeéMbIX CY>K/l€HUM;

B/lafleTb HaBbIKAMH CaMOCTOSITE/IbHOTO TIJIAHWPOBAHUSI U TPOBEJIEHHs] YUeHUUYeCKHUX SKCIIepUMEeHTOB,
COBepIIIeHCTBOBAaTh yMeHHWs HaO/ro/aTh 3a XOAOM IIpollecca, CaMOCTOSITE/IbHO TIPOTHO3UPOBAaTh €ro
pe3ynbTat, (GOpMy/nIUpOBaTh OO0OOIEHWUS ¥ BBIBOJbI OTHOCHTETBHO J/IOCTOBEPHOCTH De3y/IbTaTOB
WCCIe/JOBaHMS], COCTAB/IATE 000CHOBAHHBIN OTYET O MPO/Ie/IaHHOM pabore;

npuobpeTaTh OIBIT YUeHUUECKOUW NCC/Ie0BaTe/IbCKOW U TTPOEKTHOM ZIeATeTbHOCTH, TIPOSIB/ISITE CIIOCOOHOCTH
M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TIOMCKY MeTO/|OB pellleHHs] TpaKTUUeCKuX 3a/iau, NpUMeHeHUO
Pa3/IMUHBIX METOZOB MTO3HAHUSI.

3) pabota c undopmaiuei:
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OPUEHTHPOBATLCS B PA3/IMUHBIX UCTOYHUKAX MH(OPMaIMK (HayYHO-TIOMy/IsipHAs ITepaTypa XUMUYeCKOT0
COZiep’KaHusi, CIIpaBOuUHbIe MOCo0Ousi, pecypchbl IHTEepHeTa), aHa/TM3UpOBaTh MHAMOPMALIMIO Pa3/TIMYHBIX BU/IOB
1 (hOpM TIpe/iCTaB/IeHus], KpUTUYECKH OLIEHUBATh eé [0CTOBEPHOCTh U HETIPOTUBOPEUUBOCTD;
(dopMy/MpOBaTh 3arMpockl W TIPUMEHSTh pa3/iMuHble METOZABI TPU TIOMCKe W OTOOpe HWH(pOpMAaIWH,
HeoOXOMIMOM /17151 BBITIOJTHEHHsT YUeOHBIX 3a/1au OTNpe/|e/IEHHOTO THIIa;

NprUoOpeTaTh OMBbIT MCIO/b30BaHUs HMH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMHA W Pa3/IMYHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOAITEJILHO BBIOMpPATh ONTHUMAasbHYIH (OpMy TipeAcTaBieHuss WH(opMmauyu (cxembl, Tpaduky,
JMarpaMMmbl, TabJHULbI, PUCYHKH U JPYTHE);

WCII0J/Ib30BaTh HAayUHBIM f3bIK B KaUeCTBe CPeZCTBa MpU paboTe ¢ XMMUYeCKOW MH(GOpMaLMe: TIPUMEHSITh
MeXIpeZMeTHble ((pu3nMueckre U MaTeMaTHuecKue) 3HaKA U CHUMBOJIBIL, (OpMy/bl, abOpeBUATypBI,
HOMEHKJ/IaTypy;

MCII0J/Tb30BaTh U TIPe0Opa30BbIBATH 3HAKOBO-CHMBOJIMUECKHE CPe/ICTBA HArIJHOCTH.

OBJiafieHNe yHUBEPCA/IbHBIMU KOMMYHHKAaTHBHBIMH A€HCTBUSIMH:

3a/1aBaTh BOMPOCHI IO CYIL[eCTBY 00CYX/jaeMO¥ TeMbI B XO/ie AUasiora W/WUIu JUCKYCCHH, BEICKA3bIBaTh HIEH,
(opMy/TUpOBaTH CBOM TIPE/IJIOXKEHHUS] OTHOCHUTE/THHO BBITTO/THEHUS TTPe/JI0OKeHHOU 3a/1auy;

BBICTYIaTh C Tpe3eHTaluell Pe3y/bTaTOB MO3HABATeJbHOU [esaTe/lbHOCTH, TOyUeHHBIX CAMOCTOSITENBHO
WV COBMECTHO CO CBEPCTHUKAMHU TPU BBINOJTHEHUM XUMHUECKOTO SKCIIePUMEHTA, MPAaKTUYeCKOUW paboThI 1Mo
WCC/Ie/IOBAHHIO CBOWCTB M3y4aeMbIX BeIIeCTB, Peanu3aluu yueOHOro MmpoekTa U (GOpMYIMPOBATH BBIBOZBI
TI0 pe3yJibTaTaM MPOBeEHHBIX UCC/IeJOBAaHUN MYyTEM COT/IaCOBaHMS MO3ULIUH B X0/e 00CyX1eHus U oOMeHa
MHEHUSIMU.

OB/lafieHNe YHUBEPCA/IbHBIMHU Pery/JIATUBHbBIMH JelCTBUAMM:

CaMOCTOSITe/IbHO TUIAHUPOBATh M OCYIIECTB/IATh CBOIO MO3HABATE/BHYIO /IeSITeIbHOCTD, OTPe/Iesisis € 1ieu
¥ 33/]au¥, KOHTPOJIUPOBATh U 10 Mepe HeoOX0MMOCTH KOPPEKTHPOBATH TIpe/ilaraeMblii aJITOPUTM [I€HCTBUIMA
TIPY BBITIOJIHEHWU yueOHBIX M MCC/IeZIoBaTe/IbCKUX 3ajjau, BeIOMpaTh Haubosiee 3¢deKTrBHBINA crocob ux
pelIeHust C YYETOM TIO/TyueHUsT HOBBIX 3HAHWH O BEL[eCTBAaX U XMMHUYECKUX PeaKIIUsX;

OCYIIeCTBJISATH CAMOKOHTPOJIb CBOEH /IesiTeJTbHOCTH Ha OCHOBE CaMOaHa/I3a ¥ CaMOOLIeHKH.

INPEJIMETHBIE PE3YJ/IbTATDI
10 K/ITACC

[TpeameTHBIE pe3ynbTaThl 0CBOeHUs Kypca «OpraHuueckasi XUMUs» OTPaXKaroT:

c(hOpMHPOBAHHOCTh Mpe/CTaB/I€HUN O XMMHUUECKOM COCTaBJISIFOLEeN eCTeCTBeHHO-HayUHOM KapTUHbI MUPa,
PO XUMHUU B TI03HAHWW SIBIEHUM TNPUPOAbI, B (POPMHUPOBAHMM MBIIUIEHUS M KyJbTYpbl JIMYHOCTH, €8
(GYHKLMOHAMBHON TI'PaMOTHOCTH, HeOOXOAWMOW /[ijisi pelleHusi TMpaKTUUeCcKuX 3aZiau U IKOJOTMUecKu
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 37I0POBbIO U IIPUPOJHOU Cpefie;

BJIaJleHHe CUCTeMOM XMMHYeCKUX 3HaHWM, KOTOpas BK/IIOUaeT: OCHOBOIIO/IArarolie MoHATUS (XUMUUeCKUn
3/IeMeHT, aToOM, 3/MeKTPOHHasi 000/0YKa aToma, MOJIeKysa, BaJeHTHOCTb, 3JIeKTPOOTPHLIATETHHOCTS,
XMMHUUecKas CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpalléHHasl), MOJb, MOJISpHasi Mmacca,
MOJISIDHBIM  00BEM, YI/IepOJHBINA CKesleT, (YHKLMOHA/AbHAs TPYIIa, paZuKaa, HW30Mepus, H30MepHl,
rOMOJIOTUUYECKWI Psifi, TOMOJIOTH, YIJIeBOJOPOAbI, KUC/IOPOJ U a30TCcojep)Kalllie COeJUHEeHHs, MOHOMep,
M0JIMMep, CTPYKTYPHOE 3BE€HO, BbICOKOMOJIEKYJ/ISIPDHbIE COe/IMHEHMsI); TeOPUM U 3aKOHBI (TeOopHusi CTPOeHHs
opraHnueckux BeilectB A. M. byTnepoBa, 3aKOH COXpaHeHHsI MacChl BeIleCTB); 3aKOHOMEPHOCTH,
CUMBOJ/IMYECKUN 3bIK XMMWW; MUPOBO33peHUYeCKHe 3HaHus, JieXXallje B OCHOBe TTIOHMMaHUsl IPUUMHHOCTU U
CUCTEMHOCTH XMMHYECKUX $IBJIeHWH, (P aKTO/JIOTHUYecKre CBeZleHWs O CBOMCTBAaX, COCTaBe, IOJIyUeHUU M
6e30MacHOM HCII0/Tb30BaHUM BAKHEHIIINX OPraHUUeCKNX BeIeCTB B ObITYy W MPAKTUYECKOW [esTebHOCTH
4eJI0BeKa;
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c(OPMHUPOBAHHOCTb YMEHUU BBISIB/ISATh XapaKTepHble MPU3HAKU MOHATHH, yCTaHABIMBAaTh UX B3aUMOCBSI3b,
VCTIO/Ib30BaTh COOTBETCTBYIOIME TIOHSATUS TMpPU ONKWCAHMM COCTaBa, CTPOEHMSI M TpeBpallleHun
OpraHUYeCcKHX COeJJMHeHUN;

c(OpMHPOBAHHOCTh YMEHHI HCII0/Ib30BaTh XUMUUECKYI0 CUMBOJIMKY J/Isl COCTaBIE€HUsS MOJIEKY/ISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHOW) (hOpMy/s OpraHWYeCKUX BelleCTB W ypaBHEHWN XUMHUeCKUX
peaki1ii, U3roTaBaMBaTh MOJIe/IM MOJIEKY/l OPraHWYeCcKUX BeIeCTB /ISl WIFOCTPALUM UX XUMUYECKOro U
MIPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaB/IMBaTh MPUHA/JIEKHOCTh W3YUYEHHbIX OPraHUUeCKUX BellecTB M0 UX
COCTaBy W CTPOEHHIO K OIpeJeiéHHOMY KJacCy/Tpymie coeJuHeHWi (yI/1eBoJOpoJbl, KWCIOPOA U
asoTcojepsKalie COeJVMHEeHMs, BbICOKOMOJEKYJISIDHble COe[UHEeHHWs), JaBaTb MM Ha3BaHUS 10
cucrematnueckon HoMmeHknarype (IUPAC), a Takke NpUBOAWTHL TpUBHA/bHble Ha3BaHUSl OT[eIbHBIX
OpraHWYeCcKHX BellecTB (3TU/IeH, MPOIWJ/IeH, aljeTU/IeH, STUIeHIJIUKO/Ib, T/IMLepUH, ¢eHos, popmanbierus,
aletanb/eru/, MypaBbMHas KHUCJ/IOTa, YKCyCHas KHC/IOTa, OJIEMHOBasi KWC/IOTA, CTeapuHOBas KWC/IOTa,
IJIFOK03a, (PPYKTO3a, KpaxmaJl, Lie/IIF0/103a, [JIULUH);

Cc(OPMHUPOBAHHOCTb YMEHMs OMpefiensiTb BHAbl XUMHUECKOW CBSI3M B OpraHUUYeCKMX COeJMHEeHMSIX
(oguHapHBIE ¥ KpaTHbIE);

c(OPMHUPOBAHHOCTb yYMEHHsI TIPUMEHSThb IOJIOKEHUs] TeOpUM CTPOEHHs OpraHWYyeckux BelecTB A. M.
ByTnepoBa f/isi 00bsiCHEeHUsI 3aBUCMMOCTH CBOMCTB BeIlleCTB OT WX COCTaBa M CTPOEHHsI; 3aKOH COXpaHeHHs
MacChl BeLeCTB;

c(OpMHPOBAaHHOCTh YMEHWM XapaKTepu30BaTh COCTaB, CTpOeHHWe, (H3nuecKre M XUMHUYEeCKHe CBOMCTBA
TUMNHUUHBIX TpeJiCTaBUTeNel pas3/MUHbIX K/1aCCOB OPraHMYeCKHX BellecTB (MeTaH, 3TaH, STH/IeH, MPOIUJIEH,
atletusnieH, oyraguen-1,3, MmetunOyrazguen-1,3, 6eH3071, MeTaHOJI, 3TaHOJ1, STUIEHIJIMKO/Ib, T/IMLIepUH, (eHoJI,
alietanb/ery/i, MypaBbHHasi M YKCyCHas KHUCJOTBI, [IJIFOKO3a, KpaxMmas, LeJI/IF0/103a, aMUHOYKCyCHast
KWC/I0Ta), WIIIOCTPUPOBaTh TE€HEeTUYECKYH) CBfI3b MEXJy HUMH YypaBHEHUSIMH COOTBETCTBYHOLUX
XUMHAYECKUX peakl1il C UCT0/Ib30BaHUEM CTPYKTYPHbIX (OpMY.JI;

c(hOpMHPOBAHHOCTh YMEHHsI XapaKTepy30BaTh WCTOUHMKU YIJIEBOJOPOJHOTO ChIpbsi (HE(Th, MPHUPOJHBIN
ras, yrojib), CiocoObl UX repepaboTKU U MPaKTHUeCKOe TIpUMeHeHre TIPOIyKTOB TiepepaboTKy;
c(OPMHUPOBAHHOCTb YMEHHWM TPOBOAUTH BBIUMC/IEHUS T0 XUMUUYECKUM ypaBHeHMsIM (Macchl, 0OBéMa,
KOJIMUeCTBA MCXO/IHOTO BeI[ecTBAa WM TIPOAYKTa peakLUH IO W3BeCTHbIM Macce, 00BEMY, KOJMUECTBY
OJJHOTO U3 UCXO/JIHBIX BeLeCTB UM NPOAYKTOB pPeaKLin);

cOpMUPOBAHHOCTh YMEHWM BJa/leTh CHCTEMOW 3HaHWK 00 OCHOBHBIX MeTOZAX HAy4YHOrO TIO3HaHWS,
WCTIONb3yeMbIX B XUMHUU TPU M3yueHUM BeleCTB M XUMHUYeCKUX siBjieHud (HabmosieHue, v3MepeHUe,
5KCTMepUMeHT, MO/le/IMPOBaHKe), UCM0/b30BaTh CUCTEMHbIE XUMUYeCKUe 3HaHUS [J1s IPUHATHUS pelleHud B
KOHKPETHBIX JKU3HEHHBIX CUTYaLMsIX, CBI3aHHbIX C BElLL[eCTBaMHU U UX MPUMEHEHUEM;

cOpMUPOBAHHOCTh YMeHHI COO/IO/aTh TMpaBW/Ia TOJb30BaHUS XMMHUYECKOW TOCYZoN M /1abopaTOpHBIM
obopy/ZioBaHMeM, a Take TIpaBW/a oOpallleHHsi C BellleCTBAaMM B COOTBETCTBUU C WHCTPYKLUSMH T10
BBITIOJTHEHHIO /1TA00PaTOPHBIX XUMUYECKHX OITbITOB;

c(OpMHPOBAHHOCTb YMEHMWM I[JIaHUPOBaTb U BBINOJHATh XUMHWUECKUM SKCIepUMeHT (TpeBpallieHust
OpraHuuYecKrX BelleCTB MPU HarpeBaHWH, IOJy4yeHHWe STWeHa U M3yueHHWe ero CBOMCTB, KaueCTBEHHbIe
peaklid OpraHUuecKuX BelleCTB, JeHaTypauys OenkoB TpW HarpeBaHWM, LIBeTHble peakluu Oe/iKoB) B
COOTBETCTBUM C TIPAaBWIaMH TeXHHKH 0e30MacHOCTH TpH OOpaljeHHu C BeljecTBaMU U J1abopaTOpHBIM
obopy/ZioBaHMeM, Tpe/CTaB/sATh pe3y/bTaThl XUMHUECKOTo SKCrepuMeHTa B (opMe 3arvcu ypaBHeHUM
COOTBETCTBYIOLMX peaklyii U (hOpMy/IMPOBaTh BLIBO/bI HA OCHOBE 3THX Pe3y/bTaToB;

c(OpMHPOBAHHOCTh YMEHWUW KPUTHMYECKM aHa/lW3UpOBaTh XUMMUUECKYH0 HH(OpMalMIo, MOIy4Yyaemyr H3
pa3HbIX UCTOYHHKOB (Cpe/iCTBa MacCOBOM MH(OpMaLY, VIHTepHeT U JpyTruXx);

c(OpMUPOBAHHOCTb YMEHUH CO6/H0flaTh IpaBH/a 5KOJ0TMUeCcKH lieslecoo0pasHOoro roBefieHHs B ObITY U
TPYZOBOU [leATeNbHOCTA B Lie/sIX COXpaHeHUsI CBOEro 37I0POBbSl M OKpY’Karolljed INpUPOJHON Cpejbl,
OCO3HAaBaThb OIACHOCTb BO3/€HCTBUSI HAa JKUMBble OpraHU3Mbl OIpe/|eIEHHbIX OpPraHUuYeCcKHUX BelllecTs,
noHnMasi cMbIcs rokasarens [T/JK, mosicHITe Ha mprMepax CrocoObl YMeHbIIeHHs 1 TIpe/IOTBPAILieHUsT UX
Bpe/IHOT0 BO3/eCTBUS Ha OPraHKU3M UeslOBeKa;
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[J1s1 00YJaroIIMXCsl C OTPAaHUUEHHBIMH BO3MOKHOCTSIMU 3/I10POBbsI: YMeHUe TIPUMEHSITb 3HaHHUsI 00 OCHOBHBIX
JOCTYIHBIX MeTO/aX MO3HAHUS BelLeCTB U XUMUUECKUX SIBJIEHUI;

JJI CTenbIX M (1ab0OBUIAIMX OOyuaroIuXcsi: yMeHHe WCIIOIb30BaTh pebe(pHO-TOUEUHYI0 CHUCTEMY
o6o3Hauenuii JI. Bpaiins asist 3amucu XUMAYeCKUX OpPMYJI.

11 K/TACC

[TpeameTHBIe pe3y/bTaThl 0CBOeHHs Kypca «O011iasi 1 HeopraHUuecKasi XUMUsI» OTPakaroT:
c(OPMHUPOBAHHOCTH TpeJCTaB/IeHUM: 0 XUMUUECKOUW COCTaB/ISIOLel eCTeCTBeHHO-HayUyHOM KapTUHbI MUPa,
POJIM XMMHUM B TIO3HAHWM $IBJIEHWI TMPUPO/bI, B ()OPMHPOBAHWM MBIIUIEHUS U KyJbTYpbl JIMYHOCTH, €&
(YHKIMOHAIBHOM TPAMOTHOCTH, HeOOXOJWMOM [/l pelleHrs] TPAKTUUeCKHX 3aJad U SKOJIOTHUeCKH
000CHOBAHHOT'O OTHOILLIEHUS K CBOEMY 37I0POBBIO U IPUPO/THOM Cpefie;

B/Ia/leHMe CUCTeMOW XMMHYeCKHX 3HaHWM, KOTOpas BK/IKYaeT: OCHOBOMO/IArarolye MoHATHs (XMMUYeCKUH
3/IeMeHT, aTOM, U30TOIl, S-, P-, d- 37IeKTPOHHbIe OpOUTAIM aTOMOB, UOH, MOJIEKY/Ia, MOJIb, MOJISIPHBINA 00BEM,
BaJ/IeHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTD, CTEleHb OKUCJ/IeHUWS, XMMHUYecKas CBSI3b (KOBaJIeHTHas, MOHHaf,
MeTa/l/IMveckasi, BOJOpOJHas), KpUCTa/yiMyeckKasi peléTka, TUIbl XMMHYEeCKUX peaklui, pacTBOp,
3JIEKTPOJIATHI, HE3JIEKTPOJIUTHI, 3JIeKTPOIUTUYeCKas: JUCCOLaLsl, OKUCIUTe/b, BOCCTAHOBUTE/Ib, CKOPOCTb
XMMHMUECKOM peakLuM, XMMHYecKoe paBHOBECHE); TEeODUU U 3aKOHbl (TEOpHUsl 3J1eKTPOJIMTUYECKOU
Jucconuanuy, nepuogudeckui 3akoH 1. . MeHpeneeBa, 3aKOH COXpaHeHMs] MacChl BeLECTB, 3aKOH
COXpaHeHHUs1 Y NpeBpalleHusi SHEPTUU NPU XUMUUYECKUX peakLysX), 3aKOHOMePHOCTH, CUMBOJIMYECKUM SI3bIK
XUMHWH, MHUPOBO33p€HYeCKHe 3HaHUf, Je)Xaljue B OCHOBe IOHUMaHWs NPUYMHHOCTU U CUCTEMHOCTU
XUMUAYECKUX sIBJIeHUH, (DaKTosioTHUyecKre CBeJleHWs O CBOMCTBAX, COCTaBe, TOJy4YeHHU W Oe30macHOM
VICTI0/Tb30BaHUH B)KHEHIIINX HEOPTaHWMUYEeCKHX BeIleCTB B ObITY 1 MPAKTUYeCKOU /IesTeTbHOCTH Ue/iOBeKa;
c(hOpMHPOBAHHOCTh YMEHUM BBISB/ISATh XapaKTepHble MPH3HAKKU MOHSATHM, YCTaHaB/IMBAaTh UX B3aUMOCBSI3b,
VICII0JIb30BaTh COOTBETCTBYIOLIME TIOHATHS IIPU ONTMCAHUH HeOpraHUUeCKUX BellleCTB U UX NpeBpalleHul;
c(hOpMHPOBAHHOCTh YMEHUM MCII0/Ib30BaTh XMMHUYECKYIH0 CHMBOJIMKY [/ COCTaB/eHUs (JOpMyJT BeLlecTB U
YPaBHEHWH XUMHWYECKHX peaklui, cuctematndyeckyro HomeHknatypy (IUPAC) u TpuBHa/ibHbIe Ha3BaHUS
OTJe/IbHbIX HeOopraHM4eCKUX BelecTB (yrapHblii ras, YIVIeKMC/bIA ra3, aMMHaK, raliéHas W3BeCTb,
HeraluéHast U3BeCTb, [INTheBast COAa, ITMPUT U IpyTue);

c(OpMHPOBAaHHOCTh YMEHWM ONpeJeNisaTh BaJeHTHOCTb U CTeleHb OKWUC/AEHWS] XUMUUYECKHX 3/IeMEHTOB B
COeMHEHMSX Ppa3/INYHOrO COCTaBa, BUJ, XUMHYECKOM CBSI3U (KOBaJeHTHasl, WOHHas, MeTa/ulnyeckKas,
BOZIOPOJHAsl) B COEJVWHEHUSIX, TUIl KPUCTa/UIMYeCKOW pelIéTKM KOHKDETHOrO BelllecTBa (aTOMHas,
MOJIEKyJ/ISIpHasl, WOHHas, MeTa/J/IMueckas), XapakTep CpeZibl B BOZAHBIX pacTBOpax HeOpraHM4eCKUX
coe/IMHEeHU;

c(OPMHUPOBAHHOCTb YMEHMM yCTaHABIMBATh MPHHA//IE)KHOCTh HEOPraHWUYeCKUX BeIeCTB 10 UX COCTaBYy K
orpezie/IEHHOMY K/acCy/Tpymnre coeJvHeHuM (MpOoCThle BeljecTBa — MeTa/libl M HeMeTasulbl, OKCH/PbI,
OCHOBAaHHUS$1, KUCJIOThI, aM(OTepHbIe THIPOKCH/IbI, COJIN);

c(OpMHPOBAaHHOCTb yYMEHWM pACcKpbIBaThb CMbIC/I Mepuoadvyeckoro 3akoHa [I. V. MenpeneeBa u
ZIeMOHCTPUPOBATh €r0 CUCTEMaTU3UPYIOIIYI0, 00bSICHUTENBbHYIO U TPOTHOCTHUECKYIO QYHKINY;
c(hOpMHPOBaHHOCTh YMEHHM XapaKTepru30BaTh 371eKTPOHHOe CTPOeHHe aTOMOB XMMUYECKUX 3/1eMeHToB 1-4
nepuozioB [lepuoguyeckor cuctemsl XUMHAUeCKux 31emeHTOB [I. V1. MeHzeneeBa, UCIIONb3ysl MOHATHUS «S-,
p-, d-3/1eKTpOHHBIE OpOUTaNM», «3HEpreTuyeckre YypPOBHU», OOBSCHATb 3aKOHOMEPHOCTU HW3MeHeHUs
CBOMCTB XMMHYECKUX JIEMEHTOB M MX COeJVHEeHWM MO0 INepuojam U rpymnmnam Ileprosnueckon CUCTeMBbI
XUMUUecKux snemeHToB [. V. MeHesneeBa;

cOpMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh (OMHMChIBAaTh) 00IIMe XUMUYeCKHe CBOMCTBA HEOPTaHIMUEeCKUX
BelLIeCTB  pa3/MYHBbIX KJ/IacCOB, TIOATBEP)KJAaTh  CYL[eCTBOBAHWE TE€HEeTUYEeCKOW CBSI3U  MeXAY
HeOpraHW4YeCKVMH BelleCTBaMU C TIOMOIIBI0 YPaBHEHUM COOTBETCTBYIOLIMX XMMUUECKUX PeaKLii;
c(hOpMHPOBAHHOCTh YMEeHHSI K/1acCU(ULMPOBaTh XUMUUECKHe PeakL[uu 0 pa3/TMUHbIM Mpr3HaKaM (UYUCI1y U
COCTaBy pearupyroliyx BelecTB, Ternsa0BoMy 3¢¢eKTy peakluM, W3MeHeHWI0 CTelleHell OKWUC/IeHHUs
3JIeMeHTOB, 06PaTUMOCTH peaKLH, yUaCTUIO KaTaau3aTopa);
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c(OpMUPOBAHHOCTh YMEHHI COCTAB/IATh YPaBHEHUSI PeakUid Pa3/WYHbIX THUIIOB, MOJHbIE U COKpAIléHHbIE
ypaBHEHUsI peakL[ii MOHHOTO 0OMeHa, YUHUThIBasi yC/I0OBUS, TIPH KOTOPBIX 3TH PeaKLMU UAYT [0 KOHIIA;
cOpMUPOBAHHOCTh YMEHHI TIPOBOAWTH PeaKLMH, IMOATBEP’KAAIoIIe KaueCTBeHHBIN COCTAaB Pa3MAYHBIX
HEOpraHWYeCKUX BEILeCTB, PACTO3HABAThL OIBITHBIM MyTEM WOHBI, TIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX
HEOpraHWYeCKNX Bel[eCTB;

c(OPMHUPOBAHHOCTL YMEHHWM pacKpbiBaTb CYIHOCTb OKHUC/IUTETbHO-BOCCTAHOBUTEIBHBIX  peakLui
TIOCPeZICTBOM COCTAaBJIeHHSI IeKTPOHHOTO OanmaHca 3TUX peaKLHii;

c(OPMHUPOBAHHOCTbL YMeHUM OOBSICHATH 3aBUCUMOCTb CKOPOCTH XWMHUECKOW peakLdu OT pa3IhyHbIX
(akToOpoB; XapakTep CMeIIeHWs XUMHUYeCKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO37eUCTBUS
(mpunHuun Jle HlaTenbe);

cOpMUPOBAHHOCTh ~yMEHWI  XapaKTeph30BaThb XWMHUECKHe TIPOLeCChl, JieKallie B  OCHOBE
TIPOMBIIIJIEHHOTO TIO/TyUYeHUs] CepHON KUC/IOThI, aMMHUaKa, a Takke C)OPMUPOBAHHOCTb Tpe/iCTaB/eHU 06
00X HayYHbIX TIPUHLIUIAX Y SKOJIOTHUECKHUX MPobieMax XMMHUUeCKOro MPOM3BO/ICTBa;
c(OPMHUPOBAHHOCTbL YMEHHWM TPOBO/IWTH BBIYMC/IEHUSI C WCII0/Ib30BaHUEM TIOHSITHSI «MaccoBasi [10Jisi
BeIl[eCTBa B PacTBOpe», OOBEMHBIX OTHOIIEHWM Ta30B MPH XMMWYECKUX PeaKIUsX, MacChl BeIleCTBa WM
0o6béma ra3oB I0 M3BECTHOMY KOJIMUECTBY BellleCTBa, Macce WM 0OBEMY O/IHOTO M3 yuyacCTBYHOLIUX B
peaki[i BeIeCcTB, TeIIOBOro 3¢deKkra peakuy Ha OCHOBe 3aKOHOB COXPAaHEHUsI MacChl BeILeCTB,
TipeBpallieH!s] U COXpaHeHUsl SHepruuy;

cOpMUPOBAHHOCTh YMeHHI COO/IO/aTh TMpaBW/Ia TOJb30BaHUS XMUMHUYECKOW TOCYZoN M /1abopaTOpHBIM
obopy/ZioBaHMeEM, a Take TIpaBW/a oOpallleHHsi C BellleCTBaMM B COOTBETCTBUU C WHCTPYKLUSMH T10
BBITIOJTHEHHIO /1TA00PaTOPHBIX XUMUYECKHX OITbITOB;

Cc(OPMUPOBAHHOCTh YMEHWH TUIAHMPOBaThb M BBITIONHATh XWMHUECKUH HSKCTIePUMEHT (pa3/ioKeHue
NIepoKCH/ia BOZOPO/ia B MPUCYTCTBUM KaTaan3aTopa, OmnpesiesieHre Cpefibl PpaCTBOPOB BEILECTB C MOMOIIBIO
YHHUBEPCaIbHOTO WH/AWKATOPa, BIAUsSHUE Pa3/IMUHbIX (DAKTOPOB Ha CKOPOCTh XMMUYECKOW peaklvd, peakLun
MOHHOTO 0OMeHa, KaueCTBeHHbIe PeakKL[M Ha Cymb(daT-, KapOOHAT- M XIOPH/I-aHWOHBI, Ha KATHOH aMMOHUS,
pellleHye SKCIlepUMeHTabHBIX 33/jau 110 TeMaM «MeTasuisl» U «HemeTan/b») B COOTBETCTBUM C ITpaBUIaMU
TeXHUKW 0e30MMacHOCTH TIpY O0OpallleHrH C BeleCcTBaMU U J1JabopaTOpHBIM 000pY/[0BaHHEM, TIPE/ICTaBISTh
pe3yabTaThl XMMHUYECKOTO SKCIrieprMeHTa B (opMe 3amucy ypaBHEHUM COOTBETCTBYIOIIMX peakUud u
(opMy/TpOBaTh BHIBOZBI HA OCHOBE 3THUX Pe3y/bTaToB;

c(OpPMUPOBAHHOCTh yYMEHHI KPUTHYEeCKU aHa/lM3UpOBaTh XWMHUYECKYH WH(OPMALMIo, TOAy4YaeMyr U3
PasHbIX UCTOYHUKOB (Cpe/iCTBa MaCCOBOW KOMMYHHUKaLMY, VIHTePHET U [IPYTHX);

c(OpMUPOBAHHOCTb YMEHUM COO/IH0/laTh IpaBH/a SKOJO0TMUeCKH lieslecoo0pasHoro roBefieHHs B ObITY U
TPYZIOBOM JeATeNIbHOCTA B LeJIIX COXPAHEHWs CBOETO 3[J0POBbSi M OKPY’Karolled TPUPOAHOW Cpejbl,
0CO3HaBaThb OMACHOCTb BO3/IEMCTBUSI Ha >KUBble OPraHU3Mbl OIMpe/le/IéHHBbIX BeIleCTB, TOHUMAas CMBbIC/
nokasatessi [I/IK, MoOsICHSTH Ha TpUMepax CrocoObl yMeHbIIeHUS W TpeJOoTBpalieHuss WX BPeJHOTO
BO3/IeliCTBUsI Ha OPraHU3M UesioBeKa;

[U1s1 00YJaroIIMXCsl C OTPAaHUUEHHBIMH BO3MOKHOCTSIMU 3/I10POBbsI: YMeHUe TIPUMEHSITb 3HaH!UsI 00 OCHOBHBIX
JOCTYTHBIX METOZAX MO3HAHUS BEIIeCTB U XUMUYECKUX SIBIEHUH;

JJI CTenbIX M C1ab0OBUIAIMX OOyuaroIuXcsi: yMeHHe WCIOIb30BaTh pebe(pHO-TOUEUHYI0 CHUCTEMY
o6o3HaueHuii JI. Bpaiins asis 3anucu XUMAYeCKUX OPMYJI.
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TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
KomuecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHMe pa3/jie/ioB U TeM (uudposBbie)
Ne n/nn Konrponbnsle | IIpakTHueckune
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI pabdoThI
pecypchl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
[TpegmeT oprannyeckou xumuu. Teopus
1.1 CTPOEeHMs OPraHu4eCKUX COeJUHeHUM A. 3
M. bytneposa
Nroro nio pazgeny 3
Pa3pen 2. YrieBoaopobl
2.1 [IpenenbHbIe YrIeBO4OPObl — aTKaHbI 2
29 HenpesienbHble yrieBofopobl: aaKeHbl, 6 1
' aJIKaIueHbl, aIKUHBI
2.3 ApomaTtnyeckue yrjieBoopo/bl 2
24 [IpupojHbIe UICTOYHUKHU YI/IeBOLOPOZOB U 3 1
' uX repepaboTka
Wtoro no pa3zpeny 13
Pa3pen 3. Kuciopojcosepikaiye opranuyeckue coeMHeHHs
3.1 Crinptsl. deHon 3
3.9 Anbnernapl. KapOoHOBBIE KMC/IOTHI. 7 1
’ CrioxHbIe 3(DUPBI
3.3 YrneBonabl 3 1
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WTtoro no pasgeny

13

Pa3pen 4. A3oTcopepikaiiue opraHnyeckue coeJuHeHUus

4.1 AmyHbI. AMUHOKHKCJIOTBI. benku 3
Wtoro no paspeny 3
Paspen 5. BeicokoMoJ1eKy/IsIpHbIe COeJUHeHMS

5.1 ITnactmaccel. Kayuyku. BosiokHa 2
Wroro nio pasgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 K/TACC

KomuecTBo yacoB JJIeKTPOHHBIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m KontpoabHsblie | TIpakTHueckue
NporpamMMsbI Bcero obpa3oBare/ibHbIE
paboThI paboThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
CtpoeHue aToMoB. [TeproiriuecKuii 3aKOH
1.1 u [lepuoanueckas cuctema XUMUUECKUX 3
sneMmeHTOB [I. 1. Menpesneesa
1o CrpoeHue BeljecTBa. MHoroo6pasue 4
' BeLIeCTB
1.3 XUMHyecKue peakrjuu 6 1 1
Wtoro no paspeny 13
Pa3pen 2. Heoprannueckass XuMus
2.1 Mertasnbl 1
2.2 Hewmertannbl 1 1
53 CBs13p HEOpraHWYeCKUX ¥ OpraHuuecKrux )
' BELIeCTB
Wtoro no paspeny 17
Pa3zgen 3. XuiMua U XU3Hb
3.1 XUMUS U )KU3Hb 4
Nroro nio pasgeny 4
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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ITIOYPOYHOE IVNTAHUPOBAHUE

KonuuecTBo yacoB I J/IeKTPOHHbIE
ara
Ne nudpoBbie
Tema ypoka KonTponbHsbie | IlpakTuueckue | H3Yy4YeHH
n/n Bcero oOpa3oBare/ibHbIE
paboThI paboTsI A
pecypcsl
1 [TpeameT opraHUueCKOi XUMUU, eé 1
BO3HUKHOBEHUe, Pa3BUTHUe U 3HauUeHre
9 Teopusi cTpoeHUst OpraHUUeCcKUx CoelMHeHUH 1
A. M. Bytneposa, eé 0CHOBHBIE TTOJIO’KEHUS
[pencraBienuve o Knaccudukaym
3 opraHlyeckux BelllectB. HomeHkaTypa 1
(cucremaTrueckas) ¥ TpUBUAIbHBIE Ha3BaHUS
OpraHuyvecKuX BelleCTB
4 AJKaHBI: COCTaB U CTPOEHMUE, 1
TOMOJIOTHUECKHUH psijl
c MeTaH 1 3TaH — TIpOCTeHIIIe 1
TIpe/ICTAaBUTE/TH aJTKAaHOB
6 AJIKeHBI: COCTaB U CTPOEHUe, CBOMCTBA 1
7 OTU/IeH U MPOITH/IeH — TIPOCTeUIIHe 1
Tipe/iCTaBUTE/N alIKeHOB
3 ITpaktuueckasi pabora Ne 1. «[TonyueHne 1 1
3TU/IeHA Y U3yueHue ero CBOMCTB»
Ankanuensl. bytaguen-1,3 u
9 MeTtunbyTtaguen-1,3. IoayyeHue 1
CUHTeTHWYeCKOro Kayuyka U pe3uHbl
10 ANKWHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHHUS, 1

TOMOJIOTUYECKHU psifi. ATleThIeH —
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HpOCTEI‘/JIU_II/II\/JI rnpeacraBUTe/Ib aJIKUHOB

Brruncienus 1o YPaBHEHHWIO XHUMUUECKOM

11
peaxkuu

1 Apensbr: 6eH3071 U TO/Ty0J1. TOKCMYHOCTB
apeHoB

13 I'eneTnueckas CBsI3b YIJIEBOZOPO/OB,
TIpUHAJJIeXallMX K pas/IMuHbIM K/jlaccaM
[IpupopHbIe UCTOYHUKU YT/IEBOLOPO/OB:

14 TIPUPO/THBIN Ta3 U TIOMyTHhIE He()TSHBIE Ta3bl,
He(Tb U MPOAYKTHI eé TiepepaboTKu
[IpupojHble NCTOUHUKU YIJIEBOLOPO/OB:

15 TIPUPO/THBIN Ta3 U MOy THhIe He(TsHbIE Tas3bl,
HeThb 1 MPOAYKTHI €€ TiepepaboTKH

16 KonTposbHast pabora 1o pasgeny
«YT1eBO40POAbI»

17 IIpesenbHbIe OHOATOMHBIE CIIMPTHI: METAHOJI
Y 3TaHos. BogoponHas cBg3b

18 MHoroaTtoMHbIe CITAPTHI: STUIEHIVIUKOb U
[JIALIepUH

19 deHOJT: CTPOEHrEe MOJIEKY/TbI, PU3NUecKue U
XUMHYeCcKre CBOMICTBa, IpUMeHeHue

20 Anbaerusipl: opMasberu/ U alleTaabAerus,.
Aneron

71 O/THOOCHOBHBIe TIpe/ie/TbHbIe KapOOHOBLIE
KUCJIOTBI: MypaBbUHAs U YKCYCHasI

oy IMpaktuueckast pabora Ne 2. «CBoiicTBa
pacTBopa yKCYCHOM KUCJIOThI»

73 CreaprHOBas U 0JIeMHOBAasA KUC/IOTBI, KaK

npeacTaBUTE/IN BbICIINUX Kap6OHOBLIX KHCJ/IOT
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Mbl/la Kak COMM BBICIIIMX Kap60HOBbIX

24 N 1
KHUCJIOT, UX MOROILIee JefCTBUe
CrnoyxHbie 3QUPHI KaK IMPOXU3BOJHbIE

25 KapOOHOBBIX KUC/IOT. 'UIPO/N3 CIIOKHBIX 1
3¢upoB

26 JKuphI: rUapOIu3, NprMeHeHue, 1
6uosioruueckasi posib JKUPOB
YT/1eBo/IbI: COCTaB, KlacCU(UKariys.

27 BaskHeiille Tipe/icTaBUTe/IU: TJIIOKO3a, 1
¢bpykTo3a, caxapo3a

)8 Kpaxman u 1e/irsio3a Kak NpyupoJHbIe 1
TOIUMEpPHhI
KonTtponbHas pabota 1o paszeny

29 «Kucnmopojconepskailiie OpraHu4eckue 1
COoeJUHEHUS»

30 AMUHBI: METUIAMUH U aHWINH 1
AMWHOKUC/IOTHI KaK aM(pOTepHbIe

31 OopraHvuyecKye CoeJuHeHus, UX 1
Ouosoruueckoe 3HaueHue. IenTupl

19 Benku kKak nprupopHsle 1
BBICOKOMOJIEKY/ISIPHBIE COeJUHEHUST

33 OCHOBHbIE MOHSITUSL XUMUU 1
BBICOKOMOJIEKYJISIPHBIX COeJTUHEHUM
OCHOBHBIE MeTO/IBI CUHTE3a

34 BBICOKOMOJIEKY/ISIDHBIX COeAUHEHUH. 1
[MnacTmaccel, Kay4yKu, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 K/TACC

Ne
n/m

Tema ypoka

KoinuecTBO 4acoB

Bcero

KonTposibHbIE
paboThI

IIpakTHueckue
padoThI

Hara
HU3yYeHHs

JJ/IeKTPOHHbIE
nudpoBkIe
o0pa3oBaTe/bHbIE

pecypchbl

XUMUUECKUN 371eMeHT. ATOM. DIeKTPOHHas
KOHGUTypaLsi aTOMOB

IMepuoauueckuii 3akoH u [leproguueckas
cucTeMa XUMUUeCKUX 3y1eMeHToB 1. 1.
MeHpeneeBa, UX CBSI3b C COBpEMEHHOU
Teopuel CTPOeHUsT aTOMOB

3aKOHOMEepHOCTH U3MeHeHHsI CBOMCTB
XUMHUUECKHX 3/IeMEHTOB U UX COeIMHeHHUH 110
rpymnraM u nepuojam. 3HaueHUe
MeproIMYeCKOro 3aKOHA U CUCTEMBI
XMMUUeCKUX 3yemeHTOB I.V1. MeHzeneeBa B
Pa3BUTUH HAyKU

CtpoeHue BelllecTBa. XUMUYECKasi CBS3b, eé
BU/IbI; MEXaHU3MbI 00pa30BaHMsI KOBAaJIeHTHOU
cBsi3u. BomopogHas cBsi3b

BaneHTHOCTB. D/1eKTPOOTPULIATENBHOCTD.
Crenens okucieHus. Berjectsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJIIPHOTO CTPOEHUSI

[Nonsatue o aucnepcHbIX cucteMax. VIcTUHHBIE
1 KOJUIOW/HbIe pacTBopbl. MaccoBast fosist
BellleCTBa B pacTBOpe

Knaccudmkauys 1 HoMeHKaTypa
HeopraHn4eckux coeJHeHUH. ['eHeTHueckas
CBsI3b HEOPraHUUeCKUX BeleCTB, Pa3/IMUHbIX
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KJ/1IaCCOB

Knaccudukaiysi XuMUUeCcKrX peakiiyii B
HEOPraHWYeCcKOoW ¥ OpraHuueCcKOu XUMUM.
3aKOH cOXpaHeHUsl MacChl BeIleCTB; 3aKOH
COXpaHeHUs U TpeBpallieHust SHepruu 1pu
XUMHAYECKHX PeakLUsixX

CkopocTh peakiiuy. ObpaTHMbIe PeaKIUH.
XHWMHUEeCKoe paBHOBECHe

10

ITpakTrueckast pabota Ne 1. «BiusiHue
pa3MMuHbBIX (DAKTOPOB Ha CKOPOCTH
XUMHUYECKOU peakiumn»

11

OnekTponuTHUeCKast Auccolyariys. TToHsTHe 0
BOZIOpO/IHOM TIoKa3atese (pH) pacTBopa.
Peak1uu HOHHOTO oOMeHa. I'upom3
OpraHUuYecKrX ¥ HeOpPraHW4YeCKUX BeIeCTB

12

OKUC/IUTebHO-BOCCTAaHOBUTE/IbHbIE PeaKLIMH.
[TonHsiTre 06 371€KTPO/IM3€e PacIiyiaBoB U
PacTBOPOB COJIEH

13

KonTtponbHasi pabota o pa3geny
«TeopeTrueckre OCHOBbI XUMUW»

14

Mertasuisl, Ux moJio’keHue B [Teprognueckoit
cucTeMe XUMUUeCKUX 3y1eMeHToB 1. 1.
MeH/ieneeBa 1 0COOEHHOCTH CTPOEHUS
atromoB. O61ue ¢pu3nueckre CBONCTBA
MeTa/uIoB

15

CrninaBbl MeTas/uIoB. D/IeKTPOXUMUUECKUH P,
HarpsbKeHW MeTasljioB

16

XUMHUECKHe CBOMCTBA BAXKHEHIIINX METas/IOB
(HaTpuM, Kanui, KaabLUi, MarHui,
aMOMUHUN) ¥ UX COeTMHEeHUN
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17

XuMHUUecKre CBOMCTBA XpoMa, MeJlu U UX
CcoeTMHEeHNH

18

XyUMHUUuecKre CBOMCTBA I[MHKA, Kejle3a U UX
CcoeIMHeHUN

19

ITpakTuueckasi pabora Ne 2. "Pererne
9KCIIePUMEHTA/IBHBIX 3a/1a4 110 TeMe
«Metanis»"

20

Hemetannbl, ux nonoxxenue B [leproanueckoi
cucTeMe XUMUUeCKUX 371eMeHToB 1. U.
MeH/iesieeBa ¥ 0COOEHHOCTH CTPOEHHUS] aTOMOB

21

dusnueckre CBOWCTBa HEMETaJlJIOB.
Annorponusi HeMeTa/IoB (Ha rpuMepe
KUCI0poJa, cepbl, (hocdopa u yrieposa)

22

XuMHuecKue CBOMCTBA rajioreHoB, Cepel U X
coeJIMHeHUN

23

XuMuueckye CBOMCTBA a30Ta, pocodpa u ux
CoeITMHeHUN

24

XuMHUUeCcKye CBOMCTBA YI/Iepo/a, KpeEMHHUS U
HX COeUHEHMM

25

[MpuMeHeHMe BayKHEHMIIIMX HEMETA//IOB U UX
coeJIMHeHUN

26

O6006111eH1e ¥ CHCTeMaTH3alis 3HAHUH 110
TeMe «HeMeTasnbl». BerunciaeHus 1o
YpaBHEHUSIM XUMUUECKUX peakLui U
TepMOXUMUUECKUE PaCUEThI

27

IMTpaktuueckasi pabora Ne 3. «Pelienre
9KCIIePUMEHTA/IBHBIX 3a/la4 110 TeMe
"HemeTasbl"»

28

KonTtponbHas paboTta o TeMam «MeTajuib» U
«HemeTasibi»
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HEOPI‘aHI/I‘JECKI/Ie " OpraHrnyeCcKre KHMCJ/I0ThI.

29 1
Heopranuueckue u opraHiueckie OCHOBaHUS
AwmcoTepHbIe HeOpraHUUeCcKue 1

30 opraHnueckue coefiiHeHus. ['eHeTnyeckas 1
CBSI3b HEOPraHUUeCKUX U OpraHuveCcKux
BeII|eCTB
Posb xumuu B 06ecrieueHHH SKOI0THUeCKOH,

31 SHEepPreTUUYeCKON U MUIEBOM 0e30IMacHOCTH, 1
PasBUTHUU MeJULHbI
IMTpezacTaBieHust 06 00X HAYUHBIX

32 TIPUHLIUIAX [TPOMBIIIEHHOT'0 101y YeHUs 1
Ba)KHEHUIIINX Bell[eCTB

33 UenoBek B MUpe BelleCTB U MaTepUaioB 1

34 XUMUSI ¥ 310pPOBbE UesloBeKa 1

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

Xumus. Ba3oBblit ypoBeHb. 10 knacc. YuebHuk ABTop MabpuensH O.C.  JinHma YMK O. C.
MabpuensHa. Xumus (10-11) (B), APODA, kopnopaums "Poccuitckmnii y4e6HmK"

UcTouHuk: https://rosuchebnik.ru/product/himiya-10-11-klassy-rabochie-programmy-416491/

Xumus. ba3osblii ypoBeHb. 11 knacc. YuebHuk AsTop MNabpuensH O.C.  JluHua YMK O. C.
MabpuensaHa. Xumusa (10-11) (), APODA, kopnopauuns "Poccuincknii y4eoHmK"

NcTouHuk: https://rosuchebnik.ru/product/himiya-bazovyy-uroven-10-klass-uchebnik-428307/

METOANYECKHWE MATEPHUAJIbI V11 YUUTEIA

Xumust. 10-11 knaccel. Pabourie nmporpammer AeTop I'ambypuesa T.J1. (coctaButenb) JIunust YMK
O. C. I'abpuensna. Xumus (10-11) (B), APO®A, kopnopauums "Poccuinckmii y4ebHumK"

NcTouHuk: https://rosuchebnik.ru/product/himiya-10-11-klassy-rabochie-programmy-416491/

I PPOBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU

NHTEPHET

Bbubmoteka LIOK https:/m.edsoo.ru/00adc28c
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