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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XUMUUM Ha YpOBHE CpeAHero olmiero o6pa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepannn», TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
dbeneparbHO 00pa30BaTEIBLHON MPOTPAMMEI cpeHero oomero oopazoBanus (DOII
COO), mpencraBineHHbIXx B DenepalbHOM TOCYAapCTBEHHOM 00Pa30BaTEIHLHOM
craugapre COO, c yu€rom Konmenmuu mnpenogaBaHus y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit denepanuu,
peann3yIouMX OCHOBHBIE 00pa30BaTEIbHbIC TPOTrPAMMBI, M OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3putusa BocnuTanus B Poccuiickoit denepanuu Ha nepuon 10 2025
roga» (Pacnopsixenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3pabOTKe HpOrpaMMbl MO XMMHHU, K OINPEEICHUIO
oO1elt cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHs 00ydaronIuXcsi CpecCTBaMuU
yueOHoro npeamMera « Xumusi» A 10—11 knaccoB Ha 6a30BOM YpPOBHE COCTABUIIH
koHuentyanbHble nojoxenuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH,
COJEpKaHUsl, pe3yJbTaTOB OOy4YeHHMs] U TpeOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITY CKHUKAMH
00111e00pa30BaTEeIbHON  OpraHu3alvK, SBJSIETCA HEOTHEMJIEMON YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEPIIAONIMM JSTAaloOM pealu3aluud Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYIIUX
LEJIOCTHOW CHCTEME XHMHUYECKOTO 00pa3oBaHus. OTH LEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YEJIOBEKa, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 3/I0POBbBIO
U TIpupogHOM cpene. Peanusyercs xummuueckoe oOpa3oBaHHe 00y4aroUIMXCs Ha
YPOBHE CpeIHEro 00111ero o0pa3oBaHusi CpeCTBAMHU yueOHOro IpeaMeTa « XUMHUSD,
COJIEp)KaHUE M IOCTPOEHUE KOTOPOIO ONpPENENIEHbl B IPOrpamMme IO XHUMHH C
y4€ToM crenupuKd HayKu XUMHUH, €€ 3HAUYCHUsT B TO3HAHUU MPUPOABI U B
MaTepHalbHOW KM3HU OOLIECTBA, a TAKXKE C YYETOM OOIIMX LieJeld U MPUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE  COCTOSIHUE€ CHCTEMbBI CpPEIHEro O0OIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMKU, B CO3JJaHUM HOBOM 0a3zbl MaTepUanbHON KYJbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHUE LIEJOCTHOTO MPEACTaBICHUS 00 OKPY’KAaIOLIEeM MHUpPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMHUU HAa OCHOBE MOHUMAHUSA
BEILECTBEHHOT'O COCTaBa OKPY’KAIOIIET0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEX]Y
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTAMU MTPUMEHEHUS.



TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUsS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa M KU3HU Kaxaoro wieHa obmiectBa. CoBpeMEeHHas XHMHS Kak Hayka
co3uJaTeNbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMIl HalpaBlieHA Ha pEIICHHE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHSL UYEIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM ¢ OOMMMH UEISIMH U NPUHIMIIAMH CPEIHETO OOIIero
oOpa3oBaHus cojaepxkanue npenmera «Xumus» (10-11 kmaccel, 0a30BbIl YpOBEHb
U3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYJIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOIUMYI0 UM JJii BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOTO BKJIOUYEHUS B JKHW3Hb COLIMYMa, MPOJOJLKEHUSA
o0pa30BaHMsl B pa3IMUHbIX 00J1aCTSX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeaMera  «XUMUs»  SIBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumuss» U «OOIIasT U HeOpraHW4eckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHHSI KOTOPBIX SBJISAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMUHM (C BKIIFOUCHUEM 3HAHUM U3 OOIIeH XUMUM) U
opraHnyeckoil xumuu. @opMUPOBaHUE NAHHOW CHUCTEMbI 3HAHUW MpPH U3YYEHUU
npeaMera 00ecleurBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOr000pasus
BEILECTB HA OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CPOPMHUpPOBAHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOIO TIOJIXOJa K U3Yy4YEHHIO Y4YeOHOro wmarepuana u oOycClOBJIeHa
UCTOPUYECKH  OOOCHOBAHHBIM  Da3BUTHUEM  3HAHMUW Ha  ONpeAeNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOoM XHWMHUU BEUIECTBA
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPTraHUYECKUX
COCIIMHEHHH, a TaKkK€ Ha YPOBHE CTEPEOXMMHUYECKHX U  IIJIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHUH BenlecTB. CBesleHus 00 3ydaeMbIX B Kypce BEIIEeCTBaX
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOJOB JO CIOXHBIX OMOJIOTMYECKH AKTUBHBIX
coequHeHu. B kypce  opraHMueckoM — XMMHMHM  TIOJIYy4YalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUs MMEPBOHAYAIILHbBIC
MIPEICTABIICHUS] O XUMUYECKON CBSI3U, KJIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUH.

[lon HOBBIM yIJIOM 3peHuss B MpeaMere «XuMus» 0a30BOTO YpOBHS
paccMaTpuBaeTCsl H3YUYEHHBIM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUYECKH Marepual M (PAKTOJOTMUYECKHE CBEIEHUS O BeUIeCTBaX U
XUMUYECKON peaknuu. Tak, B yacTHOCTH, B Kypce «OOIas m HeopraHuyeckas
XUMHSD»  O0yYaromMMcsl TpPeJOCTaBIsSeTCs BO3MOXXKHOCTh OCO3HAaTh 3HAuCHHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMUECKUX TMO3HIIHM,



ryoXke TMOHATh HMCTOPHUUYECKOE H3MEHeHHE (YyHKUIUH 3TOro 3aKkoHa — OT
o0o01aromiel 10 00BSICHSIONIEH 1 MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaXXKHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE€ O XMMUYECKHX PEaAKIUSAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSIX MpoTeKaHus nonoiHseTcs B kypcax 10 u 11 kmaccoB anemeHTamMu
COJICpKaHMs, UMEIOIIUMHU KYJBTYPOJIOTHYECKU M TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT NMOHHUMAHHUIO B3aWMOCBSI3W XMMHUHU CJAPYTHMH HayKaMmH,
pacKphIBaIOT €€ poJib B TO3HABATENLHON U MTPAKTUYECKOM JEATENBHOCTH YEI0BEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU
Y MIPAKTUYECKUX MPWIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TPOOJIEMaX, CBS3aHHBIX C XHMHEH,
KPUTHUYECKUA OCMBICIMBATH HH(POPMAIIHIO UTIPUMEHSTH €€ JUIsl TOMOJIHEHUSI 3HAaHUH,
PELIECHUS] HHTEUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIEA0BATENbCKUX 3a1a4. B
I[EJIOM COJIEp’)KaHhe YYeOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSA H3yUCHHUS
OPUEHTUPOBAHO Ha POpPMHUPOBAHUE Y 00YUAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI
1. moHMMaHug (GuiIocoCKux HUIeH, TakuX Kak: MaTepuajbHOE €IUHCTBO
HEOPTaHUYECKOTO M OPraHUYECKOTr0 MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM MCTPOEHUEM, TO3HABAEMOCTh PUPOAHBIX SIBIICHUIN MYTEM 3KCIIEPUMEHTA
U pelieHUs TMPOTUBOPEUUN MEXKIY HOBBIMU (aKTaMd U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIA XMMUU B PEIICHUU IKOJIOTUUYECKUX MpoOIieM, a
TaKke mpoleM cOepekeHUs SFHEPreTUUECKUX PECYPCOB, ChIPhsl, CO3AaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTUS U COLMAM3alUU
OoOy4Yarolmmxcsl MPUHATHIE MPOTPaMMON MO XUMHHM TMOJXOJbI K OIpPEeICHUIO
COJIEpKaHMsI W TIOCTPOCHHUS TIpeAMeTa MpeaycMaTpuBarOT (HOPMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX JCHCTBUM, UMEIOINX 0a30BOE 3HAYCHUE JIJIS PA3TUYHBIX
BUJIOB JICSITEIIBHOCTU: pEIICHUs TMpoOJjeM, TIOouCKa, aHalu3a U 0o0paboTKH
uH(popMmanuu, HEOOXOAUMBIX JJId TNPUOOPETEHUs] OIbITa NPAKTUYECKOH H
UCCJIEIOBATENBLCKONW JIESITEIbBHOCTH, 3aHUMAIOUIEN Ba)XKHOE€ MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XUMHW KaKk Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusI, TaK ¥ HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, IPU ONPEICTICHUN
COJICPKATEJIbHOW XapaKTEpPUCTUKU IIeJIe H3ydeHHUs TMpeaMeTa HampaBiIeHHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPAJAUIIMOHHO TPHU3HAETCS (DOPMUpPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKHA 3PEHHSI TAKOM MOJAXOJA K OINPEACIICHUIO LEeNe N3y4YCeHUS
npeaMeTa SBIISICTCS BIIOJHE ONPaBIaHHbBIM.



CornacHO TaHHOW TOYKE 3pPEHUsS TJIABHBIMH IIEJSIMU W3YYCHHS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 k1.) sBIsAIOTCS:

e (opMupoBaHuMe cHUCTEMbl XHMHUYECKMX 3HAaHUA KaK BaKHeHIen
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIE MOHATHUS, (yHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHUE W TOHMMAaHHWE CYIIHOCTH IOCTYHHBIX
0000IIEHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C MCTOPUEHUX
Pa3BUTHS M CTAHOBJICHUS;

o (opmMupoBaHUe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOMAX MO3HAHUS
BEI[ECTB U XUMUYECKUX PEAKIUH, HEOOXOIUMBIX JJI IPUOOPETCHUSyMEHU I
OpUEHTHUPOBATHCS B MHUPE BELIECTB MU XUMHUYECKHUX SBJICHUH, UMEIOIIUX
MECTO B IIPUPOJE, B IPAKTUYECKON ¥ NOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJACHUEM  IPaBUI
0e301acHOro 00paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, comepxaTenbHasi XapaKTepUCTUKa IIeJIel U 3a/1a4 U3y4yeHus
MpeaMeTa B IIPorpamMMe 1Mo XMMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME cpenHero odmiero odpazoBanus. CerogHs B
MPENoIaBaHUK XUMHUHU B OOJIbIIIEH CTENEHU OTIAETCS MPEANOYTCHUETTPAKTHIECKOM
KOMIIOHEHTE  COJEpXKaHusi OOy4YeHUs, OpPUEHTUPOBAHHOM Ha TOJTOTOBKY
BBIITYCKHUKA OO0Ie00pa30BaTeIbHON OpraHu3alvuy, BIAJCIOIer0o He Habopom
3HaHWHM, a (DYHKIIMOHAILHONH TPaMOTHOCTBIO, TO €CTh CIIOCOO0AMH W YMEHHUSIMH
aKTUBHOTO TOJYYEHHUS 3HAHUH U MMPUMEHEHUS UX B PEATBHON KU3HM TSl PEIICHUS
MPaKTUYECKUX 3aJ1ay.

B cBs3u ¢ 3TUM Npu U3ydeHUH TIpeAMeTa « XUMUSD» TIOMUHUPYIOIIEE 3HAUCHUE
pUOOPETAIOT TaKUE IIeNTN U 33/1a49H, KaK:

amanraiusi o0y4aronmxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHUE  HMHTEIVICKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJTHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYaIlMAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYalOIIMUXCSA KIIOUEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETCHIIUM), WMEIOIINX YHHUBEPCATLHOE 3HAYCHHWE IS Pa3IMYHBIX BHUIOB
NeATEeILHOCTH: PENIeHHs MpoOJieM, MOoMcKa, aHaau3a U 00padoTKu MHGOpPMAIIHH,
HEOOXOMMBIX ISl TPUOOPETCHUS OIBITA ICSITCIIBHOCTH, KOTOPAsi 3aHUMACT BAKHOEC
MECTO B TO3HAHMHM XHMHH, a TAKXE IS OIECHKH C TTO3HMIMH 3KOJOTHYCCKOM
0€30MMacHOCTH XapaKkTepa BIUSHUS BEIIECTB M XUMUYECKUXITPOIIECCOB Ha OPTaHNU3M
YeJIoBeKa U MPUPOTHYIO Cpeay;



pa3BUTHE IO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00y4YarOMIMXCs: CIOCOOHOCTH CaMOCTOSATEILHO TPUOOPETaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIb30BATh
COBpeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA M aHalIu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITMH XUMHUYECKOTO COJIEP KaHNUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YUAIOIIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0IIOAATeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydwaromuxcsi YOexAEHHOCTM B TyMaHUCTHUYECKOU
HAIpPaBJIEHHOCTH XWMUHU, €€ BaXKHOM POJM B PELICHUH TJIOOATBHBIX MPOOIeM
PaLMOHAJIBHOIO MPUPOAOIIOIB30BAHNS, TOTOJIHEHHUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEpexHOTro
OTHOILIIEHUS K TPUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHUs OIbITa
WCITOJIb30BAHUS TIONYYCHHBIX 3HAHWHN JUIsI TIPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX ¢ XUMHUYCCKUMU SBIICHUSMH.

B yueOHOM mnaHe cpeaHero oOmero oOpa3oBaHUS HpeaMET «XHUMUS»
0a30BOro ypoBHS BXOJHUT B COCTaB NMpeAMETHOIN oOnactu «EcTecTBEeHHO-Hay4UHbIE
IPEIMETED).

OO11ee YncaIo 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 yaca (1 gac
B Henento), B 11 kmacce — 34 yaca (1 yac B HeZIelo).



COJEPKXAHUE OBYUYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT OpraHUYecKON XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BELIECTB WM MaTepHalIoB. Teopus CTPOEHHUS OpPraHUYEeCKUX
coequHeHnit A. M. ByTiiepoBa, €€ ocHOBHBIE NOJI0KEHUSI. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKMX BeulecTB. l'omoisiorusi, wu3omepus. XUMHYECKas CBSI3b B
OpPraHUYECKUX COCTUHEHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o knaccupuUKalMM OpraHUYecKuX BemecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHHHA (CHCTeMaTHyecKas) W TpHUBUAIbHBbIE HAa3BaHUA
BKHEUIINX MPEIACTAaBUTENIEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3Y4YEHHMS BEIIECTB W WX IPEBPALICHUMN:
O3HaKOMJIEHHUE ¢ 00pa3iaMi OpraHMuECKHX BEILIECTB U MaTepHUaJaMHi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHUYECKHX BELIECTB, HAOJIOJECHHE W OIHCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPAILICHUIO OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuu (IJiaBjaeHue, 00yTJIMBAaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u sTaH —
POCTEUIINE TPEICTABUTENN aJIKaHOB: (DU3MYECKME U XHUMHYECKHE CBOWMCTBA
(peakuuy 3aMelIeHHUs M TOPEHMs), HAaXOXIEHUE B NPUPOJE, MOJYyYCHHUE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHUI Psii. DTUIIEH U MPONWIEH —
NPOCTEUIINE TPEICTABUTENIM aAJIKEHOB: (DU3MUYECKME U XHMHUYECKHE CBOWMCTBA
(peakMu  TUAPUPOBAHUS, TaAJIOICHUPOBAHMS, THUApPATAlUUU, OKUCIEHUS W
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOyTtaauen-1,3: cTpoeHue, BakKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuus noaumepusauuu). [lodyyeHue CHHTETHYECKOIO
Kay4yyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TMPOCTEHIIMIA TPEeACTaBUTENb AJIKWHOB: COCTaB, CTpOEHUE, (QU3nyYecKue u
XUMHUYECKHE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, TaJIOT€HUPOBAHUS, THIpaTaLUH,
rOpeHus), MOJTyYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3HUECKUE M XMMHUYECKHE CBOWMCTBA
(peakiuu rajoreHMpOBaHMS U HUTPOBAHUSA), MTOIYYEHUE U NIPUMEHEHUE. 101y0:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumernerue. TOKCUHYHOCTh



apeHoB. ['eHeTMYecKkass CBSI3b MEXIY YIVIEBOJOPOJAMH, NPUHAIEKAMIMMHU K
Pa3JIMYHBIM KJIaccaM.

[IpyponHble MCTOYHMKM YTIIEBOXOPONOB. I[IpupomHbli ra3 m nomyTHbIE
HedTanble Ta3pl. Hedp1h n e€ mpoucxoxaenue. CrnocoOwl nepepaboTku HedTH:
NEPErOHKA, KPEKUHI (TEePMUYECKHH, KaTAIUTHYECKHil), muposnn3. IIpoaykTel
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIi
yTOJIb U POAYKTHI €r0 NepepadoTKH.

OKCIEpUMEHTANBHBIE METOJBl HM3YYEHUs BEIIECTB WU WX MPEBPAILCHUMN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH IJIaCTMAacC, Kay4YyKOB U PE3UHBI, KOJICKIIUU
«Hedpte» u  «Yromp», MOAETUPOBAHWE  MOJEKYJI  YIJIEBOJOPOJIOB H
raJIOT€HOMPON3BOAHBIX, POBEACHUE NPAKTHUYECKON pPAOOTHI: MOTyYCHHE ITUIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM NMPOAYKTA PEAKLIHUH IO W3BECTHBIM MAacCCE,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHu4ecKue CoeAMHEHUA

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHON: CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBAa (pEakiUU C AaKTHUBHBIMH METAJIaMH,
rajJoreHOBOJIOPO/IaMH, TOpPEHHUE), TMpPUMEHEHHE. BoIopoaHble CBA3M MEXIy
MOJIEKYJIaMH CITUPTOB. [[eficTBHE METaHoIa U 3TaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHble  CHUPTBHL.  OJTWJIEHIVIMKOJIb W  T[JUUEPUH: CTPOECHHE,
bu3nueckue W XMMHUYECKHE CBOMCTBa (B3aUMOJACKHCTBUE CO UICJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklys Ha MHOrOATOMHBbIE COUpTHI). JlelicTBue Ha
OopraHu3M 4enoBeka. [[puMeHeHue ruiepruHa U TUIEHTJIUKOIIS.

®deHo: CTpOEHUE MOJEKYJbl, (U3NYECKMEe W XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne Gpenona.

Anpneruibl U KemoHvl. DOopMalbAETU]l, AalEeTaJbJerui: CTPOCHHE,
bu3nueckue U XMMHYECKUE CBOWCTBA (PEAKUMU OKHCICHHUS U BOCCTAHOBIICHUS,
KAUECTBEHHBIE PEAKLIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OHOOCHOBHBIE IPE/IEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAsS U YKCyCHAsI
KHUCJIOTBI: CTPOEHUE, (PU3nvecKre U XUMUYECKUEe CBOWCTBA (CBOWCTBA, OOLIME IS
KJIacca KUCJIOT, peaKkius dTepuduKaIym ), mojrydeHrue u npumenenne. CteapuHoBas
Y OJICMHOBAS KUCIIOTHI KaK MPEICTABUTEIN BHICIITMX KAPOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICUCTBHE.

CrnoxHbie 3(pUphl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIHN3 CIOKHBIX
aupoB. Kupel. ['maponus xupos. Ilpumenenue >xupoB. buomoruueckas posb
YKUPOB.




YrneBompl:  cocTaB, KiaccuuKanuUs  yriaeBogoB  (MOHO-, [OU- W
nosiucaxapubl). ['oko3a — nmpocTeiimii MOHOCaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3MUecKMe ¥ XUMHYECKHE CBOWCTBa (B3aMMOJACWUCTBHE  C
ruapokcusiom menu(ll), okucieHne amMmmMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TJIIOKO3bI), HaXOXKIACHHE B MPUPOJE, MPUMEHEHHE,
ouonornyeckas poisib. @otocunre3. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupojiHbie noaumepsl. CTpoeHue Kpaxmania U
nenono3bl. du3nueckue M XUMHYECKHME CBOMCTBA KpaxMmaina (THApOJIH3,
KAUECTBEHHAs PEAKLIMS C HOJOM).

OKCIEpUMEHTAJIBHBIE METOAbl M3YYEHHS BEIIECTB W HX IPEBpPALICHUMN:
poBeJcHUE, HAOMIOJEHUE U OIMHCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIMPTOB (OKHCIIEHHE 3TaHOJIA
okcuznom wmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOAECWUCTBHUE TJHULEPHUHA C
ruapokcuiom menu(ll)), anpaerngoB (OKUCICHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmanaa € HOJOM),
IIPOBEICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEaKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHS.

AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpraHuyeckue coeAruHeHUs. Pu3nuecKue
U XMMHYECKHUE CBOMCTBA aMHUHOKHUCJIOT (Ha MpUMepe TiuluHa). buonoruueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NOpUPOJHBIE BHICOKOMOJEKYISIpHbIE coenuHeHus. llepBuuHas,
BTOpPUYHA U TPETUYHAs CTPYKTypa O€NKoB. XWUMHUYECKHE CBONCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

DKCNEPUMEHTAIbHBIE METOJbl HM3YUYEHHUS BEIIECTB M HMX MPEBpPALIECHUN:
HaOJI0ZICHUE U OMMCAHUE IEMOHCTPALIMOHHBIX ONBITOB: J€HATypauus OCNKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIINU OCITKOB.

BbicokoMouieKy IsIpHbIE COeIUHEHHUS

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEAHSIS MOJIEKYJIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3YUYEHHUSl BEIIECTB W MX MPEBpPALLECHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBS3H.



Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SABIIOIIMXCA CUCTEMHBIMH JUIS OTAEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE TTOHITHS: SIBIICHUE, HAYYHBIH (DaKT, TUTIOTE3a,
3aKOH, TEOpHS, aHAJU3, CUHTE3, KJIacCH(pHUKaAIus, NepUOAUYHOCTb, HAOIIOICHHE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIUPOBAHME.

@dusnka: MaTepus, OHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKYJIa,
HPHEPreTUUECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperarHoe COCTOSTHUE
BEIIEeCTBA, (PM3MUECKUE BEITUUMHBI U €AMHUIIBI X U3MEPEHHUS.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHuU3ME,
¢doTocuHTE3, OMOJOrMYECKH aKTHUBHbIE BeulecTBa (OENKH, YIJIEBOABI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOPHbIE TOPOJBI, MOJE3HbIE UCKOIMAEMbIE, TOTUIUBO,
peECypCHI.

TexHonorusa: NUIIEBbIE NPOAYKTHI, OCHOBBI PAaIMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MaTepUalbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJJIeMEHT. ATOM. fnpo aroma, HW30TONBIL. JJIEKTPOHHAA
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO OpOUTaIsIM B aToMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[Tepunoanueckuii 3aKoH U [ leproanyeckas cuicteMma XMuMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3b NEPUOINYECKOTO 3aKkoHa M Ilepmogmdeckoll CHCTEMBI
xumudeckux aneMeHToB Jl. M. MeHnpneneeBa ¢ COBpEMEHHOU TEOPUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHsS CBOMCTB XHUMHUYECKHUX DJIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIOXKHBIX BELIECTB IO TpyINaM U MEepHOIaM.
3Ha4YeHue NMEPUOANYECKOTrO 3aKOHA B PA3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsA3b. BUIbl XUMHUYECKOW CBA3U
(koBaJieHTHasi HEMOJISIpHAsh W TOJIIpHAs, MOHHAs, MeTaJindyeckas). MexaHu3Mbl
oOpa3oBaHHSI KOBAJICHTHOW XHMMHYECKOW CBsI3W (OOMEHHBII H  JOHOPHO-
aKklenTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO  CTPOCHHs.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUINYECKOU PEIIETKH.

[TonsiTe 0 muUCHEepCHBIX cUCTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10J11 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknartypa
HEOPTaHUYECKUX BEIIECTB. ['eHeTnueckass CBs3b HEOPraHMYECKUX BEILECTB,
MPUHAJICKAIUX K PA3JTMYHBIM KJIacCaM.

Xumuyeckass — peakiusa. Knaccuukamuss  XUMHUYECKHX  pEakUuid B
HEOPTaHUYECKOM M OPraHUyYecKON XMMUHU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUH TP XUMHUUECKUX PEAKIIUSX.

CKOpOCTh peakiinu, €€ 3aBUCUMOCTh OT paziuyHbIX (PakTopoB. OOpaTHMbIe
peakuuu. Xumuyeckoe paBHOBecHe. @DaKTOpPbI, BIMAIOIIME HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnun Jle [lartense.

DnekTpoautuueckas aucconuanus. CuiabHble U cliadble 31eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, LLIEJIOYHAsL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAIbHBIE METOJbl H3YYEHUsS BEIIECTB M WX MPEBPALICHUIA:
neMoHcTpanus tabiun «llepuoanueckas cucrteMa xumudeckux 3nnemeHtoB Jl. U.
MenpeneeBay, U3ydeHHUE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HaOII0JeHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX M J1a0OPATOPHBIX OMBITOB (Pa3jI0KEHUE TMEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEACICHUE CPEALI PACTBOPOB BEILIECTB
C TIOMOIILI0 YHUBEPCATBLHOTO MHIUKATOPA, peaKIMi HOHHOTO 0OMEHa), MPOBEICHNUE
MpaKTUYECKON paboThl « BiusiHME pa3nUuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU
pEaKLIUN».

PacuétHble 3anaumn.

Pacu€Ttel 10 ypaBHEHMAM XUMHYECKUX pEaKklud, B TOM YHUCIE
TEPMOXHUMHUYECKHE PACUETHI, pACUETHI C UCITOJIL30BAHUEM MOHATHS «MACCOBAst 10JIA
BEIIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilonoxxkenne HemerauioB B Ilepuomndeckorr  cucrteme
xuMuueckux sreMmeHToB J[. M. MenaeneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJIIOTPOIUS HEMETA/UIOB (Ha mMpuMepe
KHCJIOpOoa, cephl, pocdopa u yrieposa).

XUMHUUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (Trajlor€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHUSA) W HUX  COeAMHEHUH  (OKCHOB,
KHUCJIOPOACOIEPKAITUX KUCIIOT, BOAOPOAHBIX COSUHEHHUI ).

[IprumeHeHne BaXKHEUIIINX HEMETAJUIOB U UX COCTMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cucTeME XHMHYECKHAX
anemenToB JI. . MenzaeneeBa. OcOOEHHOCTU CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTaiuioB. O0mume ¢uzndyeckue cBoicTBa MeTamuioB. CriaBbl METaJIOB.
DNEKTPOXUMHUYECKUN sl HAPSHKEHU METAJUIOB.

XUMUYECKHE CBOMCTBA BaXXHEWMINMX METAUIOB (HATPUM, KallMid, KaJbIIMi,
MarHui, almfOMUHUN, IUHK, XPOM, KEJIE€30, MEJb) U UX COCTUHCHUH.

OO01ue cnocoObl moiyueHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJBl HM3YYEHUs BEIIECTB M HUX MPEBPAIlCHUN:
U3y4YeHHE KOJUIEKIUU «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PELICHHE
OKCIIEPUMEHTAIBHBIX 3a7a4, HaONIOJICHWE U OMUCAaHHE JAEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA aTIOMUHUS C PACTBOPAMHU
KHUCIIOT U IeJI04Yel, KaYeCTBEHHBIE PEeaKIIMN Ha KaTUOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacuétel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIM OObEMY OJHOTO M3 YYacTBYIOIIMX B pPEAKIMHM BEILECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIU OJTHO
U3 BEILIECTB UMEET MMPUMECH.

XuMHS U KU3Hb

Ponp xumun B 0OecriedeHHH 3KOJIOTMUECKOW, SHEPreTUUeCKOW U MHIIEBOU
0e30MacHOCTH, Pa3BUTHH MeAUIUHBL. [lOHATHE O Hay4YHBIX METOJAX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMX HAYYHBIX MPUHLUNAX MPOMBIIIICHHOTO
MOJTYYEHUS BaXKHEUIIIUX BEIIECTB.

YenoBeK B MHUpE BEIIECTB M MaTepUajOB: BaXKHEHIIHE CTPOUTEIbHBIE
Marepualibl, KOHCTPYKIMOHHBbIE MaTepuaibl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKHA, HAHOMATepHUalbl, OPraHUYECKUE U MHHEPAIbHBIC
yaoOpeHus.

XuMHST W 370pPOBbE 4YEJIOBEKAa: MpPaBWJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0€30MaCHOTO UCTIOIb30BAHUS TPENapaToB ObBITOBOW XUMUU
B MIOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi  MeXINpeAMETHBIX  CBsI3ed MpU  M3ydeHUH  OOmed u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyILECTBISIETCA Yepe3 UCIOIb30BAHUE KaK
OOITUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U TIOHSATUHN, SBJISIOIINXCS CUCTEMHBIMH
JUISL OT/ACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAy4YHbIM (akT, TUroTe3a, 3aKOH,
TEOpUs, aHalM3, CHUHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHHE.



®dusuka: Marepus, SJHEPrus, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, WOH,
U30TOII, PaJHOAKTHBHOCTh, MOJICKYJIa, SHEPTETHYECKHI YPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U SIUHUIIBI UX
U3MEpPEHUsl, CKOPOCTb.

buonorus: kierka, opraHusM, OKOCHUCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIE TOPOJIBI, MOJE3HBIC UCKOTIAEMBIE, TOTLTUBO,
pecypchl.

TexHomorus: XUMUUYECKasi MPOMBIIUICHHOCTh, METAJLTYPrusl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAaJIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, ITHIICBAs
NPOMBIIUICHHOCTh,  (hapMaleBTU4eCKass  MPOMBIIUIEHHOCTh,  IPOU3BOACTBO
KOCMETHYECKHX MPEernaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUaioB,
AIIEKTPOHHAS! TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A ITPOT'PAMMEBI 110 XUMHNHA
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIIET'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnauBaeT TpeOOBaHUA K pe3yjbTaTaM OCBOCHHS
OOyJaronMMHUCsl TPOTpaMM CpemHero ooOmero oOpa3oBaHusl (JTMYHOCTHBIM,
METanpeMETHBIM M IpeaMeTHbIM). HayuHo-MeTonumyeckoil OCHOBOM  JuIs
pa3pabOTKU MJIAHUPYEMBIX PE3YJbTATOB OCBOEHUS MPOrPaMM CpPEIHETO OOLIETO
o0pa30BaHMsl SBJISAETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXO.

B cOOTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIJIEICHBI CIETYIOIINE COCTABIISAIOLIUE:

OCO3HaHUE OOYYaAIOUUMUCS POCCUMCKOW TpaKAAHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOIIPEIEIICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKJIEHUW JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAULIMIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIHUXCS PYKOBOACTBOBAaTbCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIOBBIMM YCTaHOBKAMHM, IPHUCYIIMMH LEIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHMs;

HaJIM4Me NMPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH JKU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMera «XUMHUsS» AOCTUTAIOTCA B
€IMHCTBE Y4YeOHONM W BOCIUTATEJIBHON JESATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIECHHOCTSMH
U HAealaMd POCCUKCKOT0 TpakJaHCKOro O0OIlecTBa, MPUHATHIMU B OOILIECTBE
HOPMAaMH U [TpaBUJIaMU MOBEJIEHUS, CIIOCOOCTBYIOMIMMHU ITPOLIECCaM CaMOIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH OOYYAIOIIUXCS.

JIMYHOCTHBIE pE3yJIbTaTbl OCBOCHMSI MpeaMeTa «XUMHS» OTPaXKaroT
c(OPMUPOBAHHOCTh ONBITa MO3HABATEIbHON M TPAKTUYECKOW JEeSATEIbHOCTH
oOy4Jaronuxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM UYUCIE B
YacCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHMS 00YYAIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBa)XEHUS K 3aKOHY U MTPABONOPAIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;



TOTOBHOCTHU K COBMECTHON TBOPUECKOH JEATEILHOCTH IPU CO3/IaHUHU YIEOHBIX
MIPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATEIbHBIX 3a/1a4, BHINOJTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAaMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUAOB YUCOHON ACATEIHHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHUS:

[EHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACIEIUIO
OTE€YECTBEHHON XUMHH;

YBaXEHUSI K TPOLECCYy TBOpPYECTBA B O0JIACTH TEOPUU U TMPAKTHUECKOTO
NPUMEHEHUS XWMHUHU, OCO3HAHMS TOTO, YTO JIOCTHXKEHUS HAyKd €CTh pe3yJbTaT
JUTNTCIIHBIX ~ HAOMIOICHNN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/1a YYE€HBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B IMOJTYUYEHUH U TIOCIIETYIOIIEM aHaATN3e
uHGOPMAIIUHU O TIEPETIOBBIX TOCTIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOIO MTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBAPHIIEH C
MO3UIIMKA HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHHE TMOCIEACTBUN ITUX
HOCTYTIKOB;

4) dpopMupoOBaHHA KYJIbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3I0poBOro M 0Oe3omacHOro oOpasza KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro OOpallleHusi C BEHIECTBAMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIILHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI HWHAWBUAYAIBHOTO W  KOJUICKTHBHOTO
0€301acHOTO MOBEACHHS B CUTYAIIHSIX, YTPOKAIOIINX 3/J0POBBIO U JKU3HH JIIOJICH;

OCO3HAHMS TIOCIEJACTBUNA W HENMPHUATHS BPEAHBIX NMPHUBBIUEK (YHOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIeOBATEIbCKON
NeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOM M  JPYyTHX  BHJAX
NeSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE ydYacTHE€ B PEIICHUH MPAKTUYECKHX 3ajad
COIMAJIbHON HANIPABJICHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YUYEHHIO Tpodeccuil pa3muyHoOro poaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM MO0 XUMUHU;

YBaXEHUS K TPyAy, JIOIAM TpyJda U pe3yJibTaTaM TPYAOBOW JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHIUBUIYAIbHOU TPACKTOPUU
oOpa3oBanus, Oymymied mpodecCuu W peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEN K XMMHUHU, HHTEPECOB U
NOTpeOHOCTEN 00I1IECTBA;

6) 3K0JIOrHYecKOro BOCIIMTAHNS

HKOJIOTHYECKHU II€JIeCO00pPa3HOr0 OTHOIIECHUS K MPHUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUsL TJIOOAJIBHOIO XapakTepa 5KOJIOTMYECKUX MpoOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLMAIIBHOM CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOJIb30BaHUS JOCTHXKCHMA XUMHUHU s
pELIeHHs] BOIPOCOB PAllMOHAIBHOTO NPUPOIONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, TMPUHOCAIIUX BPEH  OKPYNKaAOUIEH
IPUPOJIHON cpefie, YMEHUs NPOrHO3MPOBaTh HEOJIArONpUATHBIE 3KOJOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBPAIIATh HUX;

HaJIMYHS PA3BUTOrO SKOJIOTHYECKOTO MBILUIEHUS, SKOJOTHYECKON KYJIbTYPBI,
OIbITa NEeATENBHOCTH AKOJIOTUYECKOMN HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMH B II03HABATEJIBHONW, KOMMYHUKATHBHOW M COLIMAIBHOMN
IOPAaKTHKE, CIOCOOHOCTH M yMEHMsSI aKTUBHO TPOTUBOCTOSITH HICOJOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHOW MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKH XUMHHM KaK HAyKd, OCO3HaHUA €€ pojau B
(GOpMHUPOBAHUN PALMOHATIBHOTO HAYYHOTO MBILIUICHUS, CO3[JaHUM LEIOCTHOTO
IpeJCTaBICHUs 00 OKpYXaloluleM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YENIOBEKa, B
MO3HAHWW TPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH MPOoOJIeM COXpaHEHUS
IPUPOAHOTO PABHOBECHS,;

yOSXKIEHHOCTH B  0CO0OOM 3HAYUMOCTH XHUMHUH JUISI  COBPEMEHHOM
LIMBHJIM3ALMN: B €€ TyMaHUCTUYECKOUN HAIIPaBIEHHOCTH U BAXKHOM POJIM B CO3/1aHUH
HOBOM 0a3pl MaTEpHAILHOW KyJNbTYphI, PEIICHUH TJIOOAIBHBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, DHEPTETUYECKOM, IMUIIEBOU U
HKOJIOTUYECKON 0O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, O0ECIIEYEHUU YCIOBHM
YCHELIHOTO TPya U SKOJIOTHUYECKH KOM(POPTHOM )KU3HHU KaXKIOr0 YJieHa OOIECTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TOHHMAHMS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCHOJIb30BaTh



NOJTydyaeMble 3HAHUA JJI aHaIu3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIEero Mupa u
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHS [Ie1aTh 00OCHOBAHHbIE 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UIMEIOIIUXCS JAHHBIX C LIETBI0 MOTYUYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIPHO HCIIOJNb30BaTh XUMUYECKUE 3HAHUSA IS
peleHust Ipo6JieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM 1A TEIIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYyYCHHIO HOBBIX 3HAaHUN MO XHUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3iuYHbIX chepax mpodeccuoHaTbHON

JESATEIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS y4eOHOTO IMpenMera «XUMHsS» Ha
YPOBHE CpeJHEro o0uiero 00pa3oBaHus BKIKOYALOT:

3HAQUMMBIE  JUIS (bopMHpOBaHHS  MHPOBO33PEHHS  OOyYarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPAKAIOIINE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHU(PUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, SHEPrus, SBJICHUE,
IPOLIECC, CUCTEMa, HAyUHbIM (paKT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIEA0BAaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHble y4eOHbIE NEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (yHKIHMOHATBHOM
I'PaMOTHOCTH M COLIMAIbHOM KOMITETEHIIUN 00YyYaroInXCs;
CIOCOOHOCTD oOyJaromuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEpCAJbHBIC ydeOHBIC
JICVCTBHS B ITIO3HABATEIBHOU U COLMAIIBHON ITPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH UM  PETYJISATUBHBIMU
JICUCTBUSIMU.

OBJaagenue YHUBEPCAJIbHBIMHU y4eOHbIMH MO3HABATEIbLHBIMHU
NeHCTBUAMM:

1) 6a30BbIE JJOrHYECKHE TeHCTBHA:

CaMOCTOATENLHO  (OPMYJIHpPOBAaTh W aAKTyaJlW3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ paccMaTpyBaTh;

ONpPEAENATh LENU JESITEIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPHUU HX
JIOCTUXKEHU S, COOTHOCHUTD PE3YJIBTAThI ACATEIBHOCTH C MOCTABICHHBIMU LEIISIMU;

MCIMOJI30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTHYECKOTO MBIIIIJICHUS —
BBIJICIISITh XAPAKTEPHBIE NMPU3HAKHU TMOHSATHM M YCTAHABIMBATH WX B3aHMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBACHEHUS OTACIBHBIX (DAaKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAaHUS MW KPUTEPUU M KIAacCH(UKALMKA BEIIECTB U
XUMUYECKUX PEaKInii;

YCTaHABIMBAaTh TMPUYMHHO-CICACTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE paACCY>KACHHsS (MHIyKTUBHBIC, JEAyKTHBHBIC, IIO
aHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PaCCMaTPUBAEMBIX
SBJICHUSIX, DOPMYJIMPOBATH BHIBOJIBI U 3aKIIOUYECHUS;

IPUMEHATH B MPOIIECCe MO3HAHUS, UCTOIb3yeMble B XUMUH CHMBOJIUYECKHE
(3HAKOBBIC) MOJIEITH, TPEOOPA30OBLIBATH MOICIBHBIE TTPEICTABICHUS] — XUMHUYECKHMA
3HaK (CUMBOJ) 2JIEMEHTAa, XUMUYECKast hOpMyJia, ypaBHEHUE XUMUUYECKON pEaKINU
— TpPU PEIICHUH Y4YEOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3aJ]ad, MPUMEHSITh
Ha3BaHHBIC MOJICIbHBIC MPECTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIHA.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOTO TMO3HAHHS BEIIECTB M XHUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaTh LIETH U 33/1a4U UCCIIEJOBAHNS, NCIIOIB30BaTh MTOCTABICHHBIC
U CaMOCTOATEIHHO CGOPMYJIUPOBAHHBIE BOMPOCHI B KayecTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABMIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIIAJC€Th HABBIKAMU CAMOCTOSATENBHOTO TUIAHUPOBAHUS U  TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJI0M
npolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3yibTar, (HOpMyIHpOBaTh
0000IIEHHS ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3yJIbTaTOB MCCIEI0BaHNUS,
COCTaBJISITH 0OOCHOBAHHBIN OTUET O MIPOJICTaHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBATEIbCKOM W MPOEKTHOM
JESITEIbHOCTH, TPOSBIATH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3aa4, MPUMEHEHUIO Pa3INIHBIX METO/IOB
MO3HAHMUSL.

3) pa6oTa ¢ uHpopmanueii:

OPHUEHTHUPOBAThCSA B PA3IUYHBIX MCTOYHUKAX HWHPoOpManuu (HAydHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJCpXKaHUs, CIpPaBOYHBIC IOCOOUS,
pecypcbl HTEpHETa), aHAMM3UpOBaTh MHPOPMAILIUIO PA3IUYHBIX BUIOB U (HopMm
IpEICTaBICHUS, KPUTUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh MHETIPOTUBOPEUYNBOCTbD;



dbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3IUYHBIE METONBI MPU TOWCKE U
orbope wuHPOpPMAIIUK, HEOOXOAUMOW JUIS BBIMOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT WCHOJB30BaHUS WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3JIUIHBIX IIONCKOBBIX CUCTEM;

CaMOCTOATENILHO  BHIOMpATh  ONTUMAJIbHYI0  (HOpMYy  MpEACTaBICHUS
uHpopMaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

MCITI0JIb30BATh HAYYHBIN S3bIK B KAYECTBE CPEJCTBA MPU padOTE ¢ XMMHYECKOU
uH(OpMaIMEeH: TPUMEHITh MEXKIPEAMETHBIC ((pU3MUECKHE W MaTeMaTHYECCKUE)
3HaKH U CUMBOJIBI, (POpMYIIbI, a00OpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaTJISIHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMHU J1€CTBUSIMM:

3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBbI B X0OJI¢ AHAJIOTa /WA
JTUCKYCCHHW, BBICKa3bIBaThb  HUACH, (OPMYIHpPOBaTH CBOM  IPEIIOKCHHS
OTHOCHUTEJIHHO BBITTOTHCHUS TPE/IJIOKEHHON 3a1a9M;

BBICTYNATh C NpE3eHTAIllMel pe3yJIbTaTOB MO3HABATEIBHON 1EATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO I COBMECTHO CO CBEPCTHUKAMMU NP BHITIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3Y4aeMBbIX BEIIECTB, peaau3alnun YIeOHOTO MPOeKTa U (POPMYyIUPOBATH BBHIBOIBI
Mo pe3yyibTaTaM MPOBEAEHHBIX HUCCIEIOBAHUI IMyTEM COTJIACOBAHHS TMO3HMIIMKA B
X0J1e 00CYXIeHUSI 1 00MEHA MHCHHUSIMH.

OByaieHUe YHUBEPCAJIbHBIMH PEeryJISTUBHBIMU AeHCTBUAMM:

CaMOCTOSATENIFHO IUIAHUPOBATh W OCYIIECTBISITH CBOIO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, OMNpeaensas €€ I[enTd W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATH MpEAjiaraéMblii  alropuT™M JEHCTBUA TPH
BBITIOJIHGHUU Y4YEOHBIX W HCCIEIOBATEIbCKUX 3aJlad, BbIOWpaTh Haunbosee
2¢hdeKTUBHBIN croco0 WX pemieHuss ¢ y4€TOM TMOJY4YEHHUS HOBBIX 3HAHUM O
BCIIECTBAX M XUMHUYECKHUX PEAKIIHSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOCH NESITEIHLHOCTH HAa OCHOBE CaMOaHaIn3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmeTHble pe3ynabTaThl OCBOCHMSI Kypca «Opranuyeckas XUMHS»
OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOHW  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHUpPA, POJM XUMHUM B IIO3HAHUU SBJICHUU



npupoasl, B (POPMUPOBAHWUU MBIIUICHUS ©  KYJAbTYphl JUYHOCTH, €&
(GyHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOAMMOM VISl PEIlICHUs MPAKTUUECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3JIOPOBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOW  XHUMHYECKUX  3HAHUM, KOTOpash  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS (XUMHUUYECKUN JIIEMEHT, aTOM, JIEKTPOHHAA000JI0UKa
aToMa, MOJIEKYJia, BaJEHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, XMUMHUYECKAs CBS3b,
CTpykTypHasi (opmyna (pa3BépHyTass M COKpall€HHas), MOJb, MOJIApHasMacca,
MOJISIpDHBI 00BEM, YIJIEpOAHBIA CKeleT, (PYyHKIUMOHAJIbHAS TpyIa, paaukal,
WU30MEPUSI, U30MEPhI, TOMOJIOTHYECKHI PAAJl, TOMOJIOTH, YTIIEBOIOPOIbI, KUCIOPO U
a30TCOJIepKAIUE COEIMHEHHS, MOHOMEp, IOJIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMSI); TEOPUM U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemecTtB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3bIK XUMHUH; MHPOBO33PEHUYECKUE 3HAHMS,
JeXale B OCHOBE IOHUMAHMUS MPUYMHHOCTH M CUCTEMHOCTH XMMHYECKHX
ABJICHUHM, (PAKTOJIOTUUECKUE CBEJCHUS O CBOMCTBaX, COCTaBe, IMOJYUYCHUH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEUIIIUX OPTraHUYECKHX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC MPU3HAKHU TOHSITHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OPTaHUYECKUX COEAUHEHU;

c(hOpMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHMBOJUKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKPAIEHHOM)
dbopMysl OpraHMYECKUX BEIIECTB M YpPaBHEHUM XUMHUYECKUX PEaKIHil,
M3TOTaBJIMBATh MOJIENIM MOJIEKYJI OPraHWYECKUX BEIIECTB JJISI WJLTIOCTPAIUUA HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAIICKHOCTh H3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB 10 WX COCTaBY M CTPOCHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COoeauHEHUN (YIJIeBOJIOPOJbl, KHUCIOPOA M a30TCOJAEpIKaIIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTh MM Ha3BaHWUS TIO
cucrematnueckoir HomeHkiaatype (IUPAC), a Takke NpHUBOAWTH TPHUBHAJIbHBIC
Ha3BaHMsS OTAEIbHBIX OPTraHUYECKUX BEIIECTB (ITUJICH, MNPOINWIICH, AalE€TUJIEH,
ATUJICHTJIMKONb, TIULEpUH, (PeHos, GopMalbaeru/l, aneTaibIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KMCIIOTa, CTEApUHOBAs KUCIIOTA, IITIOK034,
bpykTO3a, KpaxMal, eJUTI0103a, TIUIWH);

chOPMHPOBAHHOCTh YMEHHUSI OMPENEIATh BUIbI XWMHUYECKOW CBSI3U B
OpTraHUYECKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHBIE);



cOPMHPOBAHHOCTh yMEHUS TPUMEHSTh TIOJIOKEHUS TEOPHH CTPOCHUS
opranndeckux BeimectB A. M. BytnepoBa 1151 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHSI MACChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTePU30BaTh COCTAB, CTPOEHHUE, (pr3ndecKkue
U XUMHUYECKHE CBOWCTBA THIMYHBIX TMPEJACTABUTEICH pPAa3JIMYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, TPOITUJIEH, alleTHiIeH, OyTaaueH-1,3,
MeTwiI0yTaaueH-1,3, 6eH30J1, METaHOJI, ’TaHOJ, STHJICHTJIUKOJIb, TIIUIEPUH, (DEHOI,
alleTanbAeTU ], MypaBbUHAsI U YKCYCHAasl KUCJIOTHI, TJI0KO3a,Kpaxma, [eJUIi0103a,
AMUHOYKCYCHAasl KUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKAY HUMHU
YPaBHEHUSIMHA COOTBETCTBYIOIIMX XHMHYECKUX PEAKIWA C MCIOJIb30BaHUEM
CTPYKTYPHBIX (HhOpMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbs (HEDTh, MPUPOJIHBIN Ta3, yTob), CIOCOOBI UX MEPEPadOTKU HUIPAKTHUECKOE
pUMEHEHUE TPOYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHA TPOBOJUTH BBIUUCICHUS TI0 XUMHUYCCKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJMYECTBAa MCXOJAHOTO BEIIECTBA WJIM MPOAYKTa
peaKIMy MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WM IPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHUM BIAJAETh CUCTEMOM 3HAHUI 00 OCHOBHBIXMETO1aX
HAyYHOTO TIO3HAHWS, WCIOJB3yeMBbIX B XHMHW TPH HW3YYCHUU BEIICCTB W
XUMUUYECKUX SIBJICHUHN (HAOJIO/IeHNEe, U3BMEPEHUE, SKCIIEPUMEHT, MOJICIUPOBaHUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJIsi TPUHSATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBA3aHHBIX C BEHIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUM COOIIO/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOM
MOCYJIO W J1TabopaTOpHBIM O00OpYJIOBaHWEM, a Tak)Ke MpaBuia OOpalieHus c
BEI[ECTBAMU B COOTBETCTBHHM C HMHCTPYKIUSMH TIO BBIMOJTHEHHUIO JaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH TUIAHUPOBATh W  BBIMOJHATH XUMHUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB IMPY HarpeBaHUH, TIOJyUICHHC
ATWJICHA U U3yUYEHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIMA OPTaHUYECKUX BEIIECCTB,
JieHATypanus OCJIKOB MPU HarpeBaHWH, IIBETHBIC PEAKIIUU OEITKOB) BCOOTBETCTBUHU
C TMpaBUJIaMU TEXHUKH O€30MaCHOCTU TMpU OOpallleHUH ¢ BEIIeCTBAMH W
Ja00paTOPHBIM  00OpPYAOBaHUEM, MPEJICTABIATh PE3YJbTAaThl  XUMHUUYECKOTO
JKCIIepUMEHTa B (GOpMe 3aliCh YpaBHEHHWW COOTBETCTBYIOIIMX PEAKIUN W
(GbopMyTUPOBATH BBIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHMKOB (CpEICTBA MAacCCOBOM
uHpopmanuu, HTEepHET U Opyrux);



chOPMHPOBAHHOCT,  YMEHHH  COOMIOAaTh  MpaBWJIa  DKOJIOTHYECKHU
1[E€JIeCO00pa3HOro TMOBENCHUST B OBITY W TPYAOBOM JCATENBHOCTH B UEIAX
COXPAaHEHMS CBOETO 3J0POBbA M OKPYKAlOLIEW NPUPOJHOM CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JCHCTBUS HA YKHUBBIE OPraHU3Mbl OMNPEACIEHHBIX OPraHUYECKUX
BellleCTB, MoHUMas cMbica nokazarens [1JIK, mosicHaTh Ha mpuMmepax cHocoObl
YMEHBIIICHUS U TPEAOTBPAILICHUS NX BPEAHOTO BO3AEHCTBHS HA OPTaHU3MUEIOBEKA;

JUIst 00ydYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHHS BEIECTB M
XUMHUYECKUX SIBIICHU;

JUISL CIENbIX M CHA0OBUASIIMX OOYYAIOIIMXCA: YMEHUE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy o0o3HaueHuid JI. bpaiins s 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUA Kypca «OOmas W HeopraHuyeckas
XAMUSD) OTPAXkKaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBIAIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B IO3HAHUHU SIBJICHUU IPUPO/IBI,
B (OPMUPOBAHWUU MBIIUICHUS W KYJbTYpbl JUYHOCTH, €€ (yHKIIMOHAIHLHOU
IPaMOTHOCTH, HEOOXOJAUMOMN JJIS PEIICHHs MPAKTHUECKUX 3a/a4¥ IKOJIOTUUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MIPUPOTHOMN Cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATHSA (XUMHUYCCKUN 3JEMEHT, aToMm, W30ToI, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMHYECKasl CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKast, BOJAOPOAHAS), KpUCTATMYECKasl pereTka,
TUNBl  XUMHYECKMX  pPEaKIUi, pPaCTBOP, JJEKTPOJIUTHI, HEIJEKTPOJIUTHI,
AIEKTPOJUTHYECKAS JAUCCOLMALMsA, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTH
XUMUYECKON peaklud, XUMUYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (TEOpHs
AJIEKTPOJIUTHYECKONU Auccouranuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXpPaHEHMSI MacChl BELIECCTB, 3aKOH COXPAHECHUS W MPEBPALICHUS dHEPrUu
IpU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHUS IPUYUHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (HaKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacCHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIE NPU3HAKU TOHSATH,
YCTaHaBIMBATh MX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUS NPH
ONKMCAHUH HEOPTAHUYECKHUX BEIIECTB M UX MPEBPALLECHUI;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY JUJIS
coctaBieHHss (OpPMyJ BEIIECTB MW  YPAaBHEHUHM XUMHUYECKHX  PEaKIHiA,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeIleCTB (YrapHblili ra3, YIJIEKHCIbBIM ras, amMMuak, raméHas
U3BECTb, HETALIEHAs U3BECTh, IUTHEBAS COJIA, IUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OMPEEISITh BAICHTHOCTh U CTENICHb OKHUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XHUMHYECKOU
CBSI3U (KOBAJICHTHAsI, HOHHAs, METAJUIMYECKas, BOAOPOIHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKON PEETKH KOHKPETHOTO BeEIllecTBAa (aTOMHAas, MOJEKYJIsipHasi,
MOHHAs, METAJUIMUECKasl), XapaKTep Cpelibl B BOAHBIX PacTBOpax HEOPraHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO MX COCTaBYy K ONPEAeIEHHOMY Kiaccy/TpyIie
COEMHEHUH (TIPOCThIE BEUIECTBA — METAJUIbl U HEMETAJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PaCKpPBIBaTh CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MeHnaeneeBa 1 1EMOHCTPUPOBATh €r0 CUCTEMATUZHPYIOLIYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLUU;

C()OPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE
aTOMOB XUMHYECKUX 3yeMeHTOB 1-4 mnepuonoB Ilepuoanueckoit cucteMsl
xumudeckux syeMenToB J[. M. MenngeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
AIIEKTPOHHBIE OPOUTANINY, «IHEPTETUYECKHUE YPOBHU», OOBICHITH3aKOHOMEPHOCTH
VU3MEHEHUS! CBOMCTB XMMHYECKUX 3JEMEHTOB M UX COCOUHEHUH IO MEpUoAaM H
rpynmam [lepuoandeckon cuctembl XuMuyeckux 351eMeHToB 1. 1. Menneneena;

cOPMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIKE
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  Pa3jMYHbIX  KJACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3U MEX]y HEOPraHWYECKUMH
BEILECTBAMH C TOMOILBIO YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCHU(PHUIMPOBATh XUMUYECKHUE PEAKIHUU I10
pa3IMYHBIM TpPHU3HAKAM (YHUCIYy U COCTaBY pEarupyrouuxX BeIeCTB, TEIJIOBOMY
addexTy peakunu, U3MEHEHHIO CTEIECHEW OKHCIICHHUS AJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIISATh YpPaBHEHUS PEaKUUN pa3IuyHbIX
THUIIOB, TIOJIHBIE M COKPAILIEHHBIE YPaBHEHUS pEakuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKLUU UAYT IO KOHIIA;



c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLUUHU, MOATBEPKIAIOLINE
KAUECTBEHHBI COCTAB PAa3JIMYHBIX HEOPTraHWYECKUX BELIECTB, pACIO3HABATh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;

c(OPMUPOBAHHOCTh yYMEHHH  pacKpblBaTh CYUIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA TMOCPEICTBOM COCTABICHUS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3IuYHbIX (PAaKTOPOB; XapaKTep CMEIICHUSI XUMHUYECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHYECKHE IPOIIECCHI,
JIekKaIME B OCHOBE MPOMBIIUICHHOTO IMOJIYYEHHUS! CEpPHOM KHUCIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIMX HAyYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHHUS C HCIIOJIb30BAHUEM
MOHATHUS «MaccoBas J0JIs BEIIECTBA B pACTBOPEY», 00 BEMHBIX OTHOLIEHU ra30B IIPH
XMMHUYECKUX PpEaKLHMsAX, MAcChl BEIIECTBA WIM OO0OBEMA Ta30B IO WU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O00BbEMY OJHOIO M3 YYaCTBYIOLIUX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHU COOJII0/IaTh MpaBUia MOJb30BAHUSI XUMUYECKON
MOCYJIO W J1TabopaTOpHBIM O00OPYJIOBaHMEM, a TakK)Ke MpaBuia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBIMOJTHEHHUIO JaO0OpPaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUU IUIAHUPOBATh U BBIMOJHITH XUMHUUYECKUU
DKCIIEPUMEHT (Pa3joKE€HHUE MEPOKCHIA BOJOPOAA B MPUCYTCTBUHM KaTalW3aTopa,
ONpPENENICHUE CpEelIbl PpPacTBOPOB BEUIECTB C IOMOINBI  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIHH,
peakuuy HOHHOTO OOMEHA, KaueCTBEHHbIE PEaKUUU Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIbHBIX 33134 10
temam «Metamwib»y u «Hemertamib») B COOTBETCTBUU C NpaBWIAMH TEXHHKHU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAaHUEM,
MPEACTaBIATh PE3YNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (¢GOpMe 3amlucu
YpaBHEHUN COOTBETCTBYIOIIUX peakUil U (OpMyJIHpOBaTh BHIBOJIBI HAa OCHOBE
ATUX PE3yJIbTATOB,;

cOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TOJNyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOIi
KOMMYHUKalu, THTepHET U Apyrux);



chOPMHPOBAHHOCT,  YMEHHH  COOMIOAaTh  MpaBWJIa  DKOJIOTHYECKHU
1[eJIeCO00pa3HOro TMOBENCHUST B OBITY W TPYAOBOM JCATENBHOCTH B UEIAX
COXpaHEHHUs! CBOEro 3J0pPOBbS MU OKpY)KAarOUIEH NPUPOAHOW CpeIbl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS HA KUBbIC OPraHU3MbI OMPEICIIEHHBIX BEIIECTB, MIOHUMAs
cmbicit nokazarens [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIICHHS H
MPENOTBPALICHUS UX BPEHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHE
MPUMEHSATh 3HAHHS OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX IIO3HAHMS BEIIECTB U
XUMHUYECKUX SIBIICHU;

JUISL CJENbIX W ClHa0OBUASIIMX OOy4YarolMXCsA: YMEHHE HCIOJIb30BATh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpainsa mist 3amucn XMMHYEeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHME 10k

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB M TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/ Kontpouabnsie | IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznea 1. Teoperuyeckue 0CHOBBI OPraHN4eCKOM XUMHM
[Ipenmer opranuveckoir xumuu. Teopust
11 CTPOCHUS OPTAHUYECKUX COSTUHEHUN A. 3
M. bytneposa
Utoro no pazneny 3
Pa3gen 2. YrieBoaopoabl
2.1 [IpenenbHbIe yIIeBOOOPOAbl — AJKAHBI 2
99 HenpenenbHble yrieBogopo/Ibl: aJKEHbI, 5 1
' aJIKa/INEHbI, aJTKUHBI
2.3 ApomaTH4ecKue yrieBog0pOabl 2
54 IIpupoaHbIE HICTOYHUKH YTIIEBOJLOPOAOB U 3 1
' ux nepepadoTka
Htoro mo pazueny 13
Pa3gen 3. Kuciopoacoaep:xamue opranm4ecKue coelMHeHUs1
3.1 Crupter. ®enon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
' CroxHbIe 3GHPHI
3.3 YrneBoasl 3 1
Hroro mo pazgeny 13




Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeuHeHust

4.1 AMuHbI. AMUHOKHUCHOTHL. benkn 3
Hroro mo pazgeny 3
Paspnen 5. BeicokoMoOJIeKyIsIpHbIE COeAUHEHUSA

5.1 ITnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KJIACC

KoauuecTBO 4acoB 68

HaumeHoBaHuUe pa3iesioB H TeM DJIeKTpOHHbIE (HH(POBDHIE)
Ne i/mt Koutpoannsie | Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue atoMoB. [leprnonnyeckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XMMHYECKUX 3
anemenToB /I. 1. MenpaeneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIICCTB
1.3 XUMHYECKUE pEeaKIIUU 6 1 1
Hroro no pasneny 13
Pa3nes 2. Heopranmueckasi XuMust
2.1 Mertaubl
2.2 Hewmeranmns 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Hroro no pazgeny 17
Paznen 3. Xumus u :KU3Hb
3.1 XuMUs 1 )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 3




MNOYPOYHOE IIVNIAHUPOBAHHUE 10 KJIACC

KosnunuyectBo yacos34 DJIEeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
IIpenmeT opranndueckoil XUMHUH, €€
1 p P ; 1 04.09
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHS] OPraHUYECKUX
2 coenunennii A. M. BytiiepoBa, €€ OCHOBHBIE 1 11.09
MOJIOKEHUS
[IpencraBienue o K1accuPpUKaun
3 opraHuyeckux BemiectB. Homenkiarypa 1 18.09
(cucreMaTuveckas) U TPUBHAIIbHBIC '
Ha3BaHUs OPraHUYECKHUX BELIECTB
AJKaHBI: COCTaB U CTPOEHUE,
4 . 1 25.09
TOMOJIOTUYECKUM Pl
Meran u 3TaH — npocTenire
5 1 02.10
MPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 09.10
DTUJIEH U TIPOINUIIEH — MpOCTeHIne
7 1 16.10
MPEACTAaBUTENH AJIKEHOB
[IpakTuueckas pabota Ne 1. «Ilomyuenue
8 P P ooy 1 1 23.10
ATHJIEHA U U3yYEHUE €r0 CBONCTBY
Ankanuensl. byranuen-1,3 u
9 MeTrnoyTanuen-1,3. [lomydyenne 1 13.11
CUHTETUYECKOI0 KayuyKa U PE3UHBI
10 AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, 1 20.11




TOMOJIOTUYECKUH psAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTABUTEh ATKUHOB

Brranciaenus no YPaBHCHHIO XHMHYECKOM

11 27.11
peakiumn
ApeHnbl: 6eH3011 1 TOIyoJ. TOKCHYHOCTh

12 04.12
apeHoB
I'eneTnueckas CBsI3b YIIIEBOJOPOJIOB,

13 4 HOPOA 11.12
MPUHAICKANNX K PA3IMIHBIM KJIaccaM
[IpupoaHBIE HICTOYHHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIC Ta3bl, 18.12
He(PTHh U IPOAYKTHI €€ epepadoTKU
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIN ra3 U MOMyTHHIE He(TAHbIE ra3bl, 25.12
He(pTb U IPOLYKTHI €€ epepadoTKu
KonTponbnas pabota no pazaen

16 P P PISACHY 15.01
«YTJIEeBOIOPOIBDY

17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI: 2201
METaHOJ U 3TaHoI. BogopoaHas cBs3b '
MHOroaToMHBIE CIUPTHI: TUIICHTIIUKOIb U

18 29.01
TIIALEPUH

19 DeHoII: CTPOCHHE MOJIEKYJIBI, (PU3NIECKUE U 05.02
XUMHYECKHE CBOMCTBA, TPUMCHECHHE '
Anpaerusl: GopManbAeTU U alleTabICTH/I.

20 Aeruzbl: popMaTbIeri u ar ACTAAL 12.02
Aneton

21 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE 19.02
KHCIIOTHI: MypaBbUHAS M YKCyCHAsI '
[IpakTrueckas pabora Ne 2. «CBoricTBa

22 26.02

pacTBOpa YKCyCHOM KUCIOTBD»




CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK

23 04.03
MIPEJICTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT
MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX

24 . 11.03
KHCJIOT, UX MOIOILIEE JEUCTBUE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX 18.03
3¢upoB

26 Kupsl: ruiposin3, IpuMEeHEHUE, 01.04
Ouo0rMYecKas poib )KUPOB
VYTieBobl: COCTaB, KiIaccuuKanus.

27 Baxwueliue npeacTaBuTeNu: riroK03a, 08.04
bpykTo3a, caxaposa

28 Kpaxman u nemnrono3a Kak IpupoHbIe 15.04
IOJIUMEPHI
KonTponbHas pabota no pazueny

29 «Kucnopoaconepxaiune opraHuuecKue 22.04
COECIUHEHUS

30 AMUHBI: METHJIAMUH W aHUJITHH 29.04
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX 06.05
ouosnorudeckoe 3HaueHue. [lentuast

30 benku xkak npupoiHbIe 13.05
BBICOKOMOJIEKYJISIPHBIE COSIUHEHUS
OCHOBHBIE OHATUS] XUMUHU

33 . 20.05
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN
OCHOBHBIE METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN. 27.05

IInacTmaccel, KaydyKH, BOJIOKHA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3Y4YEeHUs

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE pecypchl

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
3eMeHT. 30Tonbl

04.09

https://lesson.edu.ru/04/10

CrtpoeHue 31eKTpOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YHUCIIA

06.09

https://lesson.edu.ru/04/10

Krnaccudukarus XAMAIECKUX dJIEMEHTOB (S-,
p-, d-, f-amementsr) Pacnipenenenue
AJIEKTPOHOB MO0 ATOMHBIM OPOUTAIISIM

11.09

https://lesson.edu.ru/04/10

IIepnonnueckuit 3akoH u Ilepuonnueckas
cucTeMa XMMHUYECKUX di1eMeHToB /1. 1.
MenneneeBa, CBI3b C COBPEMEHHON TEOPUEHN
CTPOEHHUs aTOMOB

13.09

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH
MIPOCTHIX M CJIOXKHBIX BEIIECTB MO FPyNIam U
nepuoiamMm

18.09

https://lesson.edu.ru/04/10

Bunpl xumudeckoit cBsa3u. MexaHu3MBbl
00pa3oBaHMs KOBAJIEHTHOM CBSI3H.
Bonopoanascsizs.
MeXMOEKYJISIPHBIEB3aUMOICUCTBUS

20.09

https://lesson.edu.ru/04/10

BaneHTHOCTP U BaJIECHTHBIE BO3MOKHOCTH
aTOMOB. CB$I3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C UX T€OMETPUYECKUM CTPOECHUEM

25.09

https://lesson.edu.ru/04/10

Hpe[[CTaBJIeHI/IH O KOMIIJICKCHBIX

27.09

https://lesson.edu.ru/04/10




COCAUHCHUAX: COCTaB U HOMCHKJIATypa

BemecTBa MOIEKyIISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHU. THIIBI
KPUCTAJUIMYECKUX PELIETOK U CBOKCTBA
BEILIECTB

02.10

https:

//lesson.

edu.

ru/04/10

10

Ilonstue o AUCHICPCHBIX CUCTCMAX.
IIpeﬂCTaBHeHHe()KOHHOHHHBH(paCTBOan

04.10

https:

//lesson.

edu.

ru/04/10

11

WcTuHHBIE pacTBOPHI: HACBHIILIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl CiocoObl BeIpasKeHUS
KOHLIEHTPAalLlUU PacTBOPOB

09.10

https:

//lesson.

edu.

ru/04/10

12

Pemrenue 3amay ¢ HCIIOJIb30BAaHUEM IOHATHHA
""MaccoBas J10Jis1 paCTBOPEHHOTO BelecTa',
"MoJIsipHast KOHIIEHTparus"

11.10

https:

//lesson.

edu.

ru/04/10

13

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX BEILECTB

16.10

https:

//lesson.

edu.

ru/04/10

14

KonrtponbHas pabora o temam "Ctpoenue
aroma. [leproanueckuii 3aKOH U
[lepuonnueckas cuctemMa XMMHUYECKUX
anemenToB JI. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue BEIIeCTB

18.10

https:

//lesson.

edu.

ru/04/10

15

Knaccudukanmsi XuMuuecknx peakiuii B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU TIPU
XUMHUYECKUX PEAKITUIX

23.10

https:

//lesson.

edu.

ru/04/10

16

TennoBsie 3¢ (HeKTH XUMUYECKUX PEaKIni.
TepMoxumMnyeckue ypaBHEHUs

25.10

https:

//lesson.

edu.

ru/04/10




17

Boruncnenus no ypaBHEHUSIM XUMHYECKUX
peakuuii ¥ TEPMOXUMHUYECKUM yYPaBHEHUSIM

13.11

https:

//lesson.

edu.

ru/04/10

18

CKOpOCTh XMMHUYECKOU peakiuu, e
3aBHCHMOCTH OT PAa3JIMYHBIX (PAaKTOPOB.
Karanu3 u xaTanuzatopsl

15.11

https:

//lesson.

edu.

ru/04/10

19

I'omorennsie n TCTEPOTrCHHBIC pCAKIIUU

20.11

https:

//lesson.

edu.

ru/04/10

20

[IpakTuueckas padbora Ne 1 mo reme "Brausiaue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOH peakiuu"

22.11

https:

//lesson.

edu.

ru/04/10

21

OO6paTtumbie U HEOOPATUMBIE PEAKIIUU.
XHUMHUYECKOE PABHOBECHE

27.11

https:

//lesson.

edu.

ru/04/10

22

Onexrponutryeckas aucconnanus. CHiIbHbIe
U ciabble AMeKTpoauThl. CTeneHb
nrcconranui MIoHHOE MpOn3BeICHHE BOJIBI.
Cpena BoaHbIX pacTBOpoB. BogopoiHblii
nokasarens (PH) pactBopa

29.11

https:

//lesson.

edu.

ru/04/10

23

I'mpopoinns coneit. Peakiuu, nmporekaromue B
pacTBOpax AIEKTPOJIUTOB

04.12

https:

//lesson.

edu.

ru/04/10

24

[IpakTuueckas pa6ora Ne 3 o Teme
"XUMHUECKUE PEaKIIMU B pacTBOPaX
BJIEKTPOIUTOB"

06.12

https:

//lesson.

edu.

ru/04/10

25

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHH.
Baxaee oKMCINTETN U BOCCTAHOBUTEIIH
Mertoa 51eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
banaHca

11.12

https:

//lesson.

edu.

ru/04/10

26

DIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB

13.12

https:

//lesson.

edu.

ru/04/10




27

Pemenue 3aaa4 U pa3jInuHbIX TUIIOB

18.12

https:

//lesson.

edu.

ru/04/10

28

KonTtponsHas pabora o Teme "Xumuueckne
peaxkuun"

20.12

https:

//lesson.

edu.

ru/04/10

29

[Tonoxenne Hemerasuios B Ilepuoauyeckon
CHCTEME XMMHUYECKHX dyeMeHToB /. 1.
MeneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3HUECKHe CBOMCTBA HEMETAIIOB

25.12

https

://lesson.

edu

.ru/04/10

30

Bonopon: nomydenue, pundeckue u
XUMUYECKHUE CBOMCTBA. [ MapuIbI

27.12

https

://lesson.

edu

.ru/04/10

31

["ayioreHsl: HaXOXKJICHUE B MPUPOJIE, CITOCOOBI
MOJTy9CHUsI, QU3HUECKUE M XUMUICCKHEC
CBOICTBa

10.01

https:

//lesson.

edu.

ru/04/10

32

lNanorenoBonopoasl. Baxnenmue
KHCJIOPOJICOACPIKAIINE COCTMHEHUSI TaJIOTEHOB
JlaGopaTopHbIe ¥ IPOMBIIIEHHBIE CTIOCOOBI
NoJyyeHus ranoreHoB. [lpumenenue
raJIOr€HOB M UX COETMHEHUI

15.01

https

://lesson.

edu

.ru/04/10

33

ITpakTuyeckas pabota Ne 4. Pemenue
AKCIIEPUMEHTAJIBbHBIX 33/1a4 110 TEME
"T"asmorensr"

17.01

https:

//lesson.

edu.

ru/04/10

34

Kucnopoa: nabopaTopHblie U IPOMBIIUIEHHBIE
CHOCOOBI MOTyUYeHUSs, PU3NUYECKHE U
XuMH4Yeckue cBoiicTBa. O30H. [Ipumenenune
KHCIIOpO/ia U 030Ha

22.01

https:

//lesson.

edu.

ru/04/10

35

Cepa: HaxOXJeHHE B IPUPOJIE, CIIOCOOBI
HOqueHHﬂ,@HSHHCCKHGIIXHMquCKHe
cBoiictBa CepoBOa0pOI, CYIb(hOUIBI

24.01

https:

//lesson.

edu.

ru/04/10




36

Kucnoponcoaepxaiue coeJUHEHUSI CEPBI.
Oco0EeHHOCTH CBOWCTB CEPHOM KHUCIIOTHI

29.01

https:

//lesson.

edu.

ru/04/10

37

[IpakTrueckas padota Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3a1a4 110 Teme "Cepa u
e€ coequHeHus"

31.01

https:

//lesson.

edu.

ru/04/10

38

A30T: HaX0X/ICHHUE B IPUPOJIC, CIIOCOOBI
HOqueHHﬂ,@HBHHGCKHGIIXHMMHECKH@
CBOMCTBA.

05.02

https:

//lesson.

edu.

ru/04/10

39

Kucnopoacoaepxkamiyue COeTUHEHUS a30Ta.
OCOoOEHHOCTH CBOMCTB a30THOM KHCIIOTHI
[TpuMeHeHHe a30Ta ¥ €ro COCAMHEHUIA.
A3zoTHBIE yoOpeHus

07.02

https

://lesson.

edu

.ru/04/10

40

dochop: HAXOKACHHUE B IPUPOJIC, CIIOCOOBI
MOJTy4eHUsI, PU3MUECKHE U XUMUUECKHE
cBoiicTBa. @ochuel u hochun

12.02

https:

//lesson.

edu.

ru/04/10

41

VYrnepos: HaxoKeHUE B IPUPOJIE,
AIJIOTPOIIHBIE MOAU(UKAINH;, PU3NUECKHE U
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE

14.02

https:

//lesson.

edu.

ru/04/10

42

Oxkcupn yraepoaa(Il), okcun yraepona(IV),
yTOJIbHAS KUCIIOTA U €€ CONH

19.02

https:

//lesson.

edu.

ru/04/10

43

KpemHuii: HaxoxaeHue B Mpupo/Jie, CocoObl
noJyyeHus, GU3NYECKUEe U XUMUUYECKHUE
coiicTBa Okcup kpemMuus(IV), kpeMHueBast
KHMCJIOTA, CUJIMKAThI

21.02

https:

//lesson.

edu.

ru/04/10

44

Cucremaruzanys 1 00001IeHE 3HAHUI 10
Teme "Hemetaminr"

26.02

https:

//lesson.

edu.

ru/04/10

45

KonTponbHas pabota o reme "Hemeramib

28.02

https:

//lesson.

edu.

ru/04/10




46

AHanus pe3yiabTaToB KOHTPOJIbHOM paboThI,
KOPPEKILHsI OIIHOO0K

04.03

https:

//lesson.

edu.

ru/04/10

47

[Tonoxxenue metannoB B [lepuoanueckoit
CHCTEME XUMUYECKHUX DJIIEMEHTOB.
OcoOEeHHOCTH CTPOEHUS IJEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

06.03

https:

//lesson.

edu.

ru/04/10

48

HpI/IMeHeHI/Ie MECTaJIJIOB B 6I>ITy 1 TECXHUKEC
CmuiaBsl MetasuioB. Koppo3ust metanion

11.03

https:

//lesson.

edu.

ru/04/10

49

DNEKTPOXUMHUECKUN PsIi HANPSKEHUI
MeTauioB. O01ue crocoObl MOTy4eHus
METAJJIOB

13.03

https:

//lesson.

edu.

ru/04/10

50

OOmiast xapakTepucTuka MeTauioB |A-rpymnms
Ileproanueckoi CUCTEMbBI XUMHUYECKUX
97€MEHTOB. HaTtpuii 1 KaJuii: oiaydeHue,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE MIPOCTBIX BELIECTB U UX
COCIMHEHU I

18.03

https:

//lesson.

edu.

ru/04/10

51

Oom1as xapakTepucTuka MetayuioB I1A-
rpynisl [leproanyueckoi cucteMbl
XMMHUYECKHUX 3JIEMEHTOB. MarHuu U KajabIUii:
noy4yeHue, Gu3NIecKue 1 XUMHIECKUE
CBOWCTBA, TPUMEHEHUE MPOCTHIX BEMIECTB U
HUX COeOUHEHUN

20.03

https://lesson.edu.ru/04/10

52

AmoMuHUHR: ToNydeHue, Pu3ndecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA
AITIOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHMUS,
WX IPUMEHEHUE

01.04

https://lesson.edu.ru/04/10

53

[TpakTrueckas padota Ne 7. Pemenue

03.04

https://lesson.edu.ru/04/10




AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Mertauibl I1aBHBIX oArpynim"

54

OO61as xapakTepucTUKa METaNIOB MOOOYHBIX
noarpynn (b-rpynm) I[lepuogudeckoit
CUCTEMBI XMMHYECKHUX JICMCHTOB
DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U
€ro COSAMHCHH, X IPUMCHECHUE

08.04

https:

//lesson.

edu.

ru/04/10

55

Bakneiiimme coequHeHNsT MapraHiia.
[lepmanraHaT Kajausi, €ro OKUCIUTEIHHBIC
CBOICTBa

10.04

https:

//lesson.

edu.

ru/04/10

56

Dusnyeckue 1 XMMUYECKHE CBOMCTBA JKele3a
u ero coenuHeHuil. [lonyyenue u npuMeHeHue
CILIaBOB JKeJIe3a

15.04

https:

//lesson.

edu.

ru/04/10

57

dusnueckre U XUMUYECKHUE CBOMCTBA MEIU U
€€ COCIMHEHN, NX IPUMEHEHUE

17.04

https:

//lesson.

edu.

ru/04/10

58

duznueckre 1 XUMUYECKHUE CBOUCTBA [IUHKA U
€ro COCIMHEHUN, UX IPUMEHEHHUE.
' apOKCOKOMIUIEKCHI IMHKA

22.04

https:

//lesson.

edu.

ru/04/10

59

[TpakTryeckas padora Ne 8. Pemenune
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
"MeTtansl MOOOYHBIX oArpymnmn"”

24.04

https:

//lesson.

edu.

ru/04/10

60

O06o0011eHre ¥ CUCTEMAaTH3AIHs] H3YYEHHOTO
Matepuaia 1o reme "Mertauibl" Pemenne
3aJa4 pa3IUYHbIX THIIOB

29.04

https:

//lesson.

edu.

ru/04/10

61

Kontponbnas padota mo Teme "Metamisr"

06.05

https:

//lesson.

edu.

ru/04/10

62

AHanus pe3yiabTaToB KOHTPOJIbHOM paboThI,
KOPPEKIIHsI OINO0K

08.05

https:

//lesson.

edu.

ru/04/10




Ponp xuMuu B o0ecrieueHun YCTOﬁQHBOFO
Pa3BUTHA YCTIOBCUYCCTBA. HaquLIe MPUHIUAIIBI

63 OpraHu3alul XUMUYIECKOTO IPOU3BOJICTBA. 1 13.05 https://lesson.edu.ru/04/10
[TpOMBIILIEHHBIE CIIOCOOBI IOy YEHUS
Ba)KHEUIIINX BEIIECTB

64 Xumudeckoe 3arpsi3HCHUC oxpymaromeﬁ 1 15.05 https://lesson.edu.ru/04/10
Cpelbl U €ro MOCIENCTBHS
XuMus ¥ 3710pOBbE YeI0BeKa. JIeKapCTBEHHbIE

65 cpeactsa Ponb xumun B 06ecieueHuu 1 20.05 https://lesson.edu.ru/04/10
MUIIEBOH OE30MACHOCTH

66 Kocmeruyeckune u Hap(I)IOMepHBIe CpCacTBa. 1 22.05 https://lesson.edu.ru/04/10
BriTOBas xuMus '

67 XHUMHs B CEILCKOM X03siicTBe. OpraHnuuecKue 1 2705 https://lesson.edu.ru/04/10
U MUHEpAIbHEBIE YI00pEeHHs '
CucreMmaruzanus 1 0000I1IeHe 3HAHUI 110

68 peseps
TeMe

OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 111 YUEHUKA

Xumus, 10 kmace/ IN'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A., AknnoHepHOe 001ecTBo «M3maTenbcTBo

«ITpocsemenne»,2021 r




Xumus, 11 xnace/ I'abpuensu O.C., Ocrpoymon U.T'., Cnagkos C.A., AkuroHnepHoe oomiectBo «M31areascTBo

«IIpocBeuienue»,2021r.

METOJIMYECKUE MATEPUAIJIbI UL YYUTEJA

Xumusi(6a3oBblitypoBeHs).Peanusanus oOpa3zoBanus: Metonudeckoe nmocodue st yuurens / Kasepuna A. A., [Tuuyruna
I'.B.; mox pen.I'. B. ITnuyrunoii. M. : ®T'BHY «HctuTyT cTparerun pa3sutus odopasoBanus PAOy», 2022 81 c.:ui.
MNDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/












