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MNOACHUTEJIbBHASA 3ATINCKA

[TporpammMa 1mo XMMUM Ha YpOBHE CpeAHEro oliiero oopazoBanus pazpadoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHUS (enepalibHON 00pa3oBaTeNbHON MpPOrpamMmbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DeneparbHOM TOCyIapCTBEHHOM
oOpa3zoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpenmMera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHum3anusax Poccuiickoit dDexepanuu, pean3yOIMIHUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHUH «CTpareruu pa3BUTHS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopshxkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXO00B K pa3pabOoTKe MNpOorpaMMbl IO XUMHUH, K OINPEIENECHUI0 001Iei
CTpaTeruy oOy4eHUs, BOCIIMTAHUS U Pa3BUTUS O0YYalOIUXCs CpeACTBaMHU Y4eOHOro mpeamMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YPOBHE COCTAaBUJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LieJIed, COJEep)KaHMs, pPEe3yJlbTaToB OOydeHHs W
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHME, IIOJy4aeMO€ BBITYCKHHKaMU  0011e00pa3oBaTenbHOM
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpIIAIOIIAM 3TallOM pealu3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, NPUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTO oOpa3oBaHHs. OTH ILIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB TPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOIIEH KyIbTYpbI
YeloBeKa, a TaKKe OJKOJOTMYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO H
npUpoaHOH cpene. Peanusyercs xuMudeckoe oopazoBaHue 00YYAIOLIMXCS HA YPOBHE CPEIHEro
o01rero oO6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOEHUE
KOTOpPOTO OMNpENENIeHbl B MpPOTrpaMMe IO XHMHUU C Y4E€TOM chneuu(UKd HAyKd XUMHH, €€
3Hau€HUs B MO3HAHUU MPUPOBI U B MAaTEpUaIbHON KU3HU OOIECTBA, a TAKXKe C y4ETOM OOIIMUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK HTPAeT 0COOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpYyKaroIleM MHUpPe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOPoe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aMMOCBS3H
MEXIy CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH O0JIACTSIMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS € JPYIMMU €CTECTBEHHBIMM HAayKaMH, XHMHsS CTalla
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYphl, HEOOXOJHWMBIM YCJIOBHEM YCHELIHOTO Tpyaa U
KHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMeHHas XMMHUsI KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBlieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MUIIEBOH, SKOJIOrMYecKOd O€30MacHOCTH U
OXpaHBbI 3J0POBBS.

B cooTrBercTBHM ¢ 0O0mIMMH LENSMU U HPUHIUIAMH CpEeIHEro oO0Iiero oOpa3oBaHHs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYalOIIMXCs, HEOOXOAMUMYIO MM s
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BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOTO BKIIOUEHHS B KH3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnstomuMu  npeamera  «XUMHA» SABISIFOTCSL 0a30Bble Kypebl — «OpraHudeckast
xuMus» 1 «O01as 1 HeOpraHMYEeCcKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUH U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMBbI 3HAHHUU
OpU M3Y4YEHUHU IpeaMeTa oOecleyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCErO0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa comepkanus KypcoB — «Opranudeckast xumus» u «O0Ias 1 HeopraHudeckast
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHUCTEMHOI'0 MOJXO0JAa K M3y4YEHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BEIIEeCTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIMHEHHM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 W3ydaeMblX B Kypce BEIIECTBaX MAIOTCS B PA3BUTHH — OT YIJIEBOJAOPOJIOB JI0
CIIOKHBIX OMOJIOTUYECKU AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyecKkoil XMMUU MOIy4aroT
pazBuTHe CHOPMUPOBAHHBIC HAa YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS TEPBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3pEHMsI B IpeaMeTe «XuMus» 0a30BOr0 ypOBHSI paccMaTpUBAETCS
U3y4eHHBII Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(aKToIOrNUECKHe CBEJCHUS O BEIECTBAX M XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPETHUECKUX U METO0JIOTUYECKUX TO3ULHH,
rIyO)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEHWIIMX BeIIECTBaX, UX COCTaBe, CTPOCHUM, CBOMCTBAX M
MMPUMCHCHHUH, a TAKKC 0 XUMHUUYCCKUX PCAKIUAX, UX CYITHOCTU U 3aKOHOMCPHOCTAX IMPOTCKAHUA
nomonHsercs B Kypcax 10 um 11 KkjaccoB »leMEHTaMHU  COJEpXKaHMs, HMEIOIIMMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpbIBalOT €€ poib B I03HABAaTENbHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAXKEHHS K IIPOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUYECKUX NMPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUCHTHUPOBATLCA B 06H1€CTB€HHO U JIMYHOCTHO 3HA4YMUMBIX np06neMax, CBA3aHHBIX C XPIMI/IGI7[,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJIHEHUs 3HAHUM, perieHus
HHTCIUICKTYAJIBHBIX W OKCIICPUMCHTAJIBHBIX HCCICIOBATCIIBCKUX 3adad. B IEJIOM COACPIKAHUC
yueOHoro npeamera «XUMHsSD» JaHHOTO YPOBHS M3y4YeHHs OPUEHTHUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBHI JIJIsi TOHUMaHUsA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTraHWYECKOI0 M OPraHNYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM M CTPOCHHMEM, MIO3HABAEMOCTh ITPUPOIHBIX SIBJCHUM ITyTEM HKCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPTreTUYECKUX PECYPCOB, CHIPHs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAIIOB.

B mnnane pemeHus 3a7ad BOCIMTAHUSA, Pa3BUTHS W COLMAIH3AIMN  OOYYAIOIIUXCS
MPUHATBIE MPOrPaMMON IO XMMHUHU MOJAXOJbl K ONPEAENIEHUIO COJEpKaHUS U MOCTPOEHUs
npeaMeTa MpeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30BoOe 3HAUCHUE IS PA3TUYHBIX BUIOB JIEATEIBHOCTH: pEUICHH Po0OieM, TIOUCKa, aHaIu3a 1
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00paboTkn uH(pOpPMAIMK, HEOOXOMUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B TO3HAHUHM XHMHH.

B nmpaxTuke npenogaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, Tak U
Ha YpOBHE cpeiHero oOmero o0pa3oBaHHs, IIpU  ONPEICICHUU  COJEPIKATEIbHOM
XapaKTEPUCTUKU LeJIed M3y4eHHs IpeAMeTa HalpaBlICHUEM IEPBOCTENEHHOW 3HAYUMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMHUPOBAHME OCHOB XMMHYECKOM HAyku Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, INPAKTUYECKOW JEATEIBHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKoW MOAXOA K
OINPECIICHUIO LIEIeH N3YUEeHHUs ITPEIMETA SBJISIETCS BIIOJIHE OIIPABJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJABHBIMH IICJISIMH U3y4YCHHs TpeaMmera «XHuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBIISAIOTCS:

e (GOpPMHpPOBAHHE CHUCTEMbl XUMHUYECKMX 3HAaHMW KaK Ba)KHEWIIEH COCTaBIIAIONICH
€CTEeCTBEHHO-HAYYHOM KapTHHBI MHPA, B OCHOBE KOTOPOM JI€XKAT KIIOUEBHIE MOHATHUSA,
dbyHIaMEHTaJIbHBIE 3aKOHBI M TEOPUU XHWMHUH, OCBOCHHE S3bIKA HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX OOOOUICHHI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UICTOPHUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHHs BEUIECTB U
XUMUYECKUX PEaKluid, HEOOXOAUMBIX ISl TPUOOPETCHHUSI YMEHHI OPUEHTHUPOBATHCS B
MHUpPE BEILIECTB U XUMHUUYECKHUX SIBIICHUM, UMEIOLIUX MECTO B MPUPOJIE, B IPAKTUUECKON U
IMOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHH U CHOCOOOB [EATEIbHOCTH, CBS3aHHBIX C HAOIMIOJCHHEM U
OOBSCHEHHMEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM TMpaBmW 0OE€30I11acHOTO
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTum, conepkaTenbHas XapakTEpUCTHKA LIeJIeld U 3aJa4 U3Y4YeHHs MpeaMmeTa B
nmporpamMme 1Mo XuMruMu yToO4YHCHaA U CKOPPEKTUPOBaHA B COOTBECTCTBHUU C HOBBIMU ITPHUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero ooOpazoBanus. CeroiHs B MPENoOJaBaHUM XUMHUU B OOIbIIEH
CTCIICHU OTI[aéTCSI MNpEAIIOYTCHUC npaKanecxoﬁ KOMIIOHCHTC COJACPIKAHUMA O6quHI/I5[,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHU3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO MOJYyYEHHUsI 3HAHUW U MPUMEHEHUS UX B PEAIbHOW KU3HU IS pEeLICHUs
MPaKTUYECKHX 3a]1a4.

B cBmu ¢ stuMm npu MH3YUYCHUM NOPCIMETa «XHMHS JOMHUHHPYIOHIEC 3HAYCHUC
an06peTa10T TakKuC OCIN U 3aJa4M, KaK:

ajgamnranus 06yqa}01111/1xcs[ K YCIOBUAM JUHaAMHUYHO Pa3BUBAIOIICTOCAH Mupa,
(I)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO paSBHTOﬁ JIUMYHOCTH, TOTOBOM K CaMOO6pa30BaHI/IIO,
COTPYAHUYECTBY, CaAMOCTOATCIBHOMY [IPUHATHIO TPaMOTHBIX peI_HeHI/II\/'I B KOHKPETHBIX
JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUCM

dopmupoBaHne y OOYYalOIIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUH),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE IS PA3IMYHBIX BHJIOB JESTEIHHOCTH: PEUICHUS TPOOIIeM,
MIOMCKa, aHalm3a MU 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NeSITETHHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B TO3HAHWHU XMMHH, a TAK)Ke JJISI OIICHKH C
MO3HUILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPEY;



pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOSATEIbHO MPHOOpETaTh HOBBIE 3HAHUSA 10 XUMHU B
COOTBETCTBUHU C )KN3HCHHBIMU HOTpC6HOCT$IMI/I, HCIIOJIB30BaTh COBPCMCHHBIC I/IH(l)OpMaL[I/IOHHBIG
TEXHOJIOTUH JIUIsl IIOMCKA M aHAJIN3a YUeOHOHM M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

(dbopMUPOBaHUE U PA3BUTHE y 00YUAIONINXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBITILICHUS,
HAOJIO/IATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, MPY INIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYarommxcs YOSKIEHHOCTH B TYMaHUCTHYECKON HaIPaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pEHIeHWH TJo0aldbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOJIONOIB30BAHMS, TMOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHsI, OCO3HAaHHSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
37I0POBBIO, a TAK)KE MPUOOPETEHUSI OIMBITA MCIIOIH30BAHMS TOJYYCHHBIX 3HAHUM I PUHATUS
rPAMOTHBIX PELICHUH B CUTYyaIUAX, CBI3AHHBIX C XUMUYECKUMHU SIBICHUSMU.

B yuebHoM mnaHe cpenHero obmiero oOpa3oBaHHs MpeaMeT «Xumus» 0a30BOro YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.

OO61ee 4MCIO YacoB, OTBEACHHBIX AJIS M3y4YEHUS XUMUU, HA 0a30BOM YpOBHE CpPEIHETO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 knacce — 34 yvaca (1 yac B Hepeno), B 11
kyacce — 34 gaca (1 gac B Hezemo).

COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHUH

[IpenmMer opraHudeckod XuMuu: €€ BO3HMKHOBEHHME, pa3BUTHE M  3HAUYCHHE
B IIOJTyYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus CTpOCHUs OpPraHMYECKUX COCIUHEHHH A.
M. BytnepoBa, €€ ocHOBHblE MONOKEHUsA. CTPyKTypHblE (DOpPMYIJIBI OpPraHMYECKHX BEIIECTB.
['omomnorus, nzomepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHUSX — OJMHApPHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o knaccuukaluy OpraHuuecKux BeniecTs. HoMeHkmaTypa opraHmuecKux
COeIMHEHUHN (cucTemMaruyeckas) WM TpHUBHAJIbHbIE Ha3BaHHUS BaKHEHIIMX NpeacTaBUTeNEH
KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHS BEIIECTB M MX NPEBPAIECHUN: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE W ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BELIECTB MPU HarpeBaHuM (IJIaBjleHKe, OOYIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AnKaHBI: COCTaB M CTPOECHHE, T'OMOJIOTMYECKUH pad. MeTraH M 3TaH — mpocTeilmune
IPEJCTaBUTENIN AJIKaHOB: (PU3MUYECKHE M XMMHUYECKHE CBOMCTBA (peakiuHu 3aMelleHUus |
rOpEeHMs ), HaXOXKACHNUE B IPUPOJIE, IOTYUEHUE U IPUMEHEHHUE.



AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUM psifl. DTHIEH U MPONUIIEH — MPOCTEHIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHMEe U XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
TaJIOrCHUPOBAHMSA, TUAPATAlIMU, OKUCIICHUA U HOJII/IMepI/ISaLII/II/I), MOJIYYCHHEC U IIPUMCHCHUC.

Ankanuensl: Oyramguen-1,3 u merunOyraguen-1,3: crpoeHue, BaKHEHIINE XUMHYECKHE
cBOMcTBA (peakuus noauMmepusanun). [lonyuyeHrne CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMs, TOMOJIOTMYECKUH psia. ALETHIeH —
NPOCTEUIINI MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuy ruIpupOBaHus, raloreHUPOBAHNUS, TUAPATALMHU, TOPEHNUS ), [T0JIyY€HUE U IPUMEHEHUE.

Apensl. benson: cocraB, cTpoeHue, (pu3MUeckrMe M XHMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE W TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2aio2eHUuposanus U HUmMpo6aHus), noayueHue u
npumernenue. TOKCUYHOCTH apeHOB. [‘eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMHU,
MIPUHAJICKALNTIMHI K Pa3JIMYHBIM KJIaccaMm.

[TpuponHble UCTOUYHUKU YTIIEBOAOPOaOB. [IpupoaHbIii Ta3 U NONYTHbIE HEQPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(pTH: MEpPEeroHKa, KPEKUHT
(TepMHuUeCKUid, KaTanuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yroiib ¥ NPOJYyKThI €ro nepepadboTKy.

DKCIepUMEHTAIbHBIE METOJIbI M3YUYEHUS BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpasiamu 1uiacTMacc, KayudykoB U pe3unbl, koyuekuuu «Hedts» u «Yronsy, MoaenupoBanue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOTHI:
MI0JIy4YEHHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3a1a4u.

Beruucnenus 1o YpaBHCHHIO XUMHYECKOMN peaknuu (MaCCBI, O6’béMa, KOJIM4YECTBA
HCXOJHOTO BCHIECCTBA HMJIM IMPOAYKTAa PCAKIHMMU I10 HM3BCCTHBIM MacCCe, O6”I>éMy, KOJINYCCTBY
OIHOTO U3 UCXOAHBIX BCIICCTB UJIK IPOJAYKTOB peaKI_II/II/I).

Kuciopoacoaep:kamye opraHuueckue coeInHEeHsI

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHONI M 3TAaHON: CTPOEHHUE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHrue. BogopoHele cBsI3u MeXay MOJIEKyJaMHu CIUpTOB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa
Ha OpPraHu3M YEJIOBEKA.

MHoroaToMHEIE CIINPTHI. OTUIICHTIMKOIb H TJIMLOCPUH: CTPOCHHC, (I)I/I3I/I‘-IGCKI/IG n
XUMHYSCKHE CBOMCTBA (BSaHMOHeﬁCTBHe CO IICJTOYHBIMH METAJINIAMH, KAUCCTBCHHAA PCAKIIHUA HA
MHOI'OAaTOMHBIC Cl'II/IpTLI). I[eﬁCTBHC Ha OpraHu3M 4YCJIOBCKaA. HpI/IMCHCHI/IC rimnepruHa U
OTHUJIICHT JIMKOJIA.

@DeHOoNI: CTPOCHHE MOJIEKYIBI, (DU3MUYECKHE M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anpnerunapl U kemowvl. Dopmanbaerua, aneTadbIeTHI. CTpoeHue, (u3nyeckne u
XMMUYECKHE CBOMCTBA (peaklMM OKHUCICHUS M BOCCTAHOBIICHUS, KaYECTBEHHBIC PEAKIIHH),
MOJTyYCHUE ¥ TIPUMECHECHHE.



OnHOOCHOBHBIE Tpe/ebHbIe KapOOHOBBIE KUCIOTH. MypaBbiHasi U YKCYCHas KHUCIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUYECKHEe CBOMCTBA (CBOMCTBA, OOIIME I Kiacca KUCIOT, peaKITus
sTepuduKanmm), ToJNydyeHue U npuMeHeHue. CTeapwHOBas M OJICMHOBas KHUCIOTHI Kak
MPEJICTABUTENIN BBICHINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
MX MOIOILIEE JICHCTBHUE.

Crnoxnble 3¢Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOTU3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus sxxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VTIIeBOIbl: COCTaB, KJIacCH(PUKAIUS YTIeBOIOB (MOHO-, M- U MOJKMcaxapuibl). [ mroko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJCKYJIbI, (PU3HUCCKUE U XUMHUYECKUE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcuaom Mmeau(ll), okucieHHe aMMHAYHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBieHHWE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Orosorudeckast posib. @orocuntes. OpyKTO3a KaKk H30MEpP IITFOKO3BI.

KanMaJ'I M OCJUIK0JI03a KaK IPUPOAHBIC ITOJIHMCPHI. CTpOGHI/Ie Kpaxmajla U LOCJIII0JIO3bI.
duznyeckre U XUMHUYECKHE CBOMCTBA Kpaxmajia (FI/II[pOJ'II/B, Ka4CCTBCHHAA pCaKIus C I/IO,Z[OM).

OKCIepUMEHTAIbHBIE METObl HM3YYEHUS BEIIECTB W MX MPEBPAIllEHUH: MpPOBEICHUE,
HaOJIOZICHWE W ONHMCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoda okcuaoMm wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcugaoM Meau(ll)), anprerunoB (oxucieHue
aMMHa4YHbIM pacTBopoM okcuaa cepeodpa(l) u ruapoxcumom wmenu(Il), B3ammopeicTBUe
KpaxMmajga C HOJOM), MPOBEACHUE IPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuérHble 3a/1a4umn.

Bbruucnenust 1mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIMYEeCTBa
UCXOJIHOTO BEIECTBA WJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A30TcoepKale OpraHnYeCcKue COeAMHEHUSI.

AMHMHOKHUCIIOTHI Kak aMm(pOTEpHbIE OpraHudecKrue coeAnHeHus. PU3nuecKkrue 1 XUMUIECKHe
CBOICTBAa aMUHOKHUCIOT (Ha MpuMepe TIHIKHA). bHojormdyeckoe 3HaAYeHHE AMHHOKHCIOT.
IlenTuael.

benku kak mpUpoAHBIE BBHICOKOMOJICKYJSIPHBIE coenuHeHus. [lepBudunas, BTOpUYHAs W
TpETUYHAsT CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THUIPOJIW3, JIeHATypaIlus,
KaueCTBEHHBIE PEaKIINH Ha OCIKH.

DKCIIepUMEHTAILHBIE METOJIbl M3YYCHHsI BEUISCTB M WX MPEBPALICHUN: HAOMIOACHHE U
ONKMCAaHWE JCMOHCTPAIMOHHBIX OIBITOB: JCHATypaIusi OETKOB TPH HArpeBaHWH, IIBETHHIC
peaxiuu OeIKOoB.

BbicokomoieKyIsIpHBbIEC COCTUHEHUS

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOIJICKYJIAPHBIX COC}II/IHGHHﬁI MOHOMCEP, IOJIHUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCpHU3allUU, CPCAHAA MOJICKYJIApHas Macca. OcHoBHBIC
MECTOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHGHI/Iﬁ — MOJIMMEpHU3aluAa U MMOJUKOHACHCA .



OKCIEepUMEHTAIbHBIE METO/Ibl M3YUYEHUs BEIIECTB M MX MPEBPAICHUN: 03HAKOMJICHHE C
oOpa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MeXnpeIMETHRIC CBSA3H.

Peanm3zanusi MeXIpeIMETHBIX CBSI3€ MPU M3YyYEHUHM opraHuydeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSA 4epe3 HCIOIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX MOHSATUH, TaK U
TIOHSTUH, SBIISIOIIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC TIOHSTHS: SBJICHUE, HAay4YHbIA (haKT, THIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHUHTE3, KiacCu(UKaIsi, TMEPUOJUIHOCTh, HAONIOJCHUE, HW3MEpPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: mMatepusi, SHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPI€TUYECKUI YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

Bbuonorus: kierka, opraHusM, Omocdepa, OOMEH BeUIECTB B OpraHu3Mme, (pOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OEIKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

Feorpa(bml: MHHCEPAJIbI, TOPHBIC TOPOJBbI, ITIOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHoorus: IMUIICBBIC MPOAYKTEI, OCHOBBI pallMOHAJIIBHOI'O IMUTAHUA, MOIOIIUC CPEACTBA,
JICKAPCTBCHHBIC U KOCMETUYCCKHUEC ITPLCIIapaThl, MATCPUAJIbI N3 UCKYCCTBCHHBIX U CUHTCTUUCCKUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA
Teoperuvyeckue 0CHOBbI XUMHHU

XuMHUecKuil sneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHas 000J0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, 0- ameMeHTh. OCOOCHHOCTH
pacripesie/IeHUs] AIEKTPOHOB MO OpOUTaNIsIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepnonnueckuit 3akoH u Ilepuonnueckass cucremMa XHMHYECKUX 3JeMEHTOB /JI.
N. MenneneeBa. CBsi3b NEPUOAMYECKOrO 3aKoHAa M [leproguyeckol CUCTEMbl XHUMHUYECKHX
anemeHToB JI. 1. MeHneneeBa ¢ COBPEMEHHOI TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
110 TpyNIaM U nepuojam. 3HaueHHEe NEPUOANUYECKOT0 3aKOHA B PA3BUTUH HAYKU.

CrtpoeHue BemecTBa. XHUMHYECKash CBs3b. Buabl XUMUYECKOW CBS3UM (KOBaJICHTHAs
HETOJISIpHAsT W TIOJISIpHAsE, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA U JTIOHOPHO-aKIENTOPHEIN). BomopoaHas cBsi3b. BaneHTHOCTH.
DIIEKTPOOTpHULIATENBHOCTh. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MOJEKyISpHOTO U HEMOJIEKYJISIPHOTO CTPOEHMsI. 3aKOH MOCTOSHCTBA COCTaBa
BellleCTBA. THUMNBI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.



[ToHsATHE O AHMCIIEPCHBIX cUCTeMax. VICTHHHBIC M KOJUIOMAHBIE pacTBOPBI. MaccoBasi 1oJist
BEIIIECTBA B paCTBOPE.

Knaccudukanus Heopranmdyeckux coenuHeHuil. HomeHknmatypa HeOpraHUYECKUX
BEIECTB. ['eHeTHyeckast CBsSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIMX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckas peakuusa. Kiaccupukanuss XUMHUYECKUX peakluii B HEOPraHUYECKOW U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUIX.

CkopocThb peakiuu, €€ 3aBUCHUMOCTb OT pa3in4HbIX (hakropoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecHe. DaKTOpbI, BIMSIOIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHSL.
ITpunnun Jle Ilarense.

OnekrponauTuueckas auccounanus. CunpHbple U cialble 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BELIECTB: KUCTasl, HEHTpalibHasi, LeJI0YHasl.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC PCaKIru.

OKCIEpUMEHTAJILHBIE METOJbl M3YYCHMsI BEIIECTB W HX NPEBPAIICHUN: JEMOHCTpaLus
tabmu «[lepuoanyeckass cucrema xumuueckux siaemeHtoB JI. 1. MenpeneeBa», uzyueHue
Mozeen KPUCTaJUIMYECKUX pELIETOK, HabJt01eHne
U OIMCaHKE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3yio’KeHUE NMEPOKCUIA BOAOPOAA B
IPUCYTCTBUM KaTaJ3aTopa, ONPEACIECHUE CpPeIbl PACTBOPOB  BEIIECTB C  IOMOILUBIO
YHHUBEPCAJIBHOI'O MHAMKATOpA, peaklM MOHHOTO OOMEHa), MPOBEACHNE NPAKTUYECKON paboTh
«BnusHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XMMHUECKON peaKIInm».

PacuérHbie 3a1a4u.

Pacuérbl 10 ypaBHEHMAM XUMHUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATHUS «MACCOBAast JOJIs BEILIECTBAY.

Heopranuyeckas xumus

Hewmeramnsl. [Tonoxenne HemeramioB B [leprnoandeckoi cucteMe XuMUYECKUX DJIEMEHTOB
J. . MenneneeBa u 0COOEGHHOCTH CTpOEHHsSI aTOMOB. (Du3MuUECKHe CBOWCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauioB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

XWMHYECKUE CBOMCTBA BAXKHEWIINX HEMETAUIOB (TallOTEHOB, cephl, a3zora, docdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHH (OKCUAO0B, KUCIOPOICOAEPIKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IprMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramisl. [lonoxxenune MeraiioB B llepuoanyeckoil cucreMe XUMUYECKUX dJIEMEHTOB /I,
N. MenpaeneeBa. OCOOCHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DNEKTPOXUMHUYECKUN Ps HAMPSOIKECHUH
METAJUIOB.

XUMHUYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATpWUM, KalWud, KaJdbllUid, MarHWi,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.



OO6mue cnocoOs! MoydeHus MeTalioB. [I[puMeHeHre METANIJIOB B OBITY M TEXHUKE.

OKcliepUMEHTAIbHbIE METOABl W3YYEHHs] BEIIECTB M HMX MHPEBpAICHUH: H3yueHHE
KOJUIEKIMH «MeTauibl M CIUIaBbI», OOpa3loB HEMETAIOB, PEIICHHE AKCIIEPUMEHTAIbHBIX
3a1a4, HaONIOJEHHWE W  ONHMCAHWE JIEMOHCTPAI[MOHHBIX W  JIAOOPAaTOPHBIX  OIBITOB
(B3aMMOJEHICTBHE THIPOKCHIA AIIOMHHMS C PAacTBOpaMU KHCJIOT M IIENOYEH, KauyeCTBECHHBIC
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3a1a4n.

Pacu€rel maccel BemiecTBa wiM 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMHU BELIECTB, pacdy€éThl Macchl (00BbEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHA ¥ KH3Hb

Ponp xuMun B 00ecriedeHur 3KOJIOTMYECKOM, YHEPreTHYECKON | MUIIEBON 0€301MacHOCTH,
pa3BuTuu MeauuuHbl. [lOHSATME O HAy4yHBIX METOJAX NO3HAHUS BEHIECTB U XHUMHYECKHUX
pEeaKInu.

Hp CACTaBJICHHUA 00 O6IJ.[I/IX HAay4YHbIX [IPUHOUIIAX IIPOMBINIJICHHOTO  IMOJYYCHUS
BaKHEHIIINX BCIICCTB.

YenoBek B MHUpPE BCHICCTB M MATCPHAJIOB: Ba)KHEHIIIME CTPOUTCIIbHBIC MAaTCpUAJIbI,
KOHCTPYKIHMOHHBIC MaTCpHaJibl, KpaCKH, CTCKJIO, KCpaMHKa, MaTCpuajibl IAJid 3SJICKTPOHHUKH,
HaHOMAaTCpHUaJibl, OPraHN4ICCKUC U MUHCPAJIbHBLIC y):[06peHH;1.

XVMHSA ¥ 370pOBbE YEIOBEKA: IMpaBUja HCIOJb30BAHUSA JIEKAPCTBEHHBIX IPENaparos,
paBuia 0e301acHoOro MCIIOJIb30BaHUs IpenapaToB ObITOBOM XUMUN

B ITIOBCEIHEBHOM KHU3HHU.

MeXXnpeaMETHBIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBsI3€d MpU M3YYEHHUM OOIel M HEOPraHM4YeCKOW XMUMHH B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHSATHMH,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

O6H_[I/IC C€CTCCTBCHHO-HAYYHBIC ITIOHATHUA: Hay‘-IHBIfI (I)aKT, THUIIOTE34a, 3aKOH, TCOPpH, aHAIU3,
CHHTC3, KJ'IaCCI/I(l)I/IKaHI/IH, MNEPUOANYIHOCTD, Ha6J'IIO}IeHI/Ie, OKCIICPUMCHT, MOJACINPOBAHUC,
HU3MCPCHUC, SIBJICHUC.

du3zuka: MaTcpusd, SHCPrusa, Macca, aroM, 3SJICKTPOH, IMPOTOH, HeﬁTpOH, HOH, H30TOII,
pPaaAnoOaKTUBHOCTb, MOJICKYJIA, 3HepTeTH‘{CCKHﬁ YPOBCHBb, BCHIECCTBO, TCIIO, O6’béM, arperaTHoce

COCTOSIHHEC BCIIICCTBA, (1)1/131/1qe01<1/1e BCJIMYHHBI U €AVMHUIBI X U3MCPCHUA, CKOPOCTh.

buonorus: kierka, opraHu3M, 3KocucTema, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3MeE.

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TTOJIE3HBIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.
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TexHoorusa: XUMHISCKas IMPOMBIINIJICHHOCTE, METAJLIIYPIrus, IPOU3BOACTBO CTPOUTCIBHBIX

MaTc€pHraioB, CENBCKOXO03SHCTBEHHOE IMpONU3BOACTBO, numieBas IMPOMBIIIJICHHOCTD,
q)apMaI_IeBTI/I‘IeCKaSI IMPOMBIIIJICHHOCTD, IMPpOU3BOACTBO KOCMCTHUYCCKUX npenaparos,
IMPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puaiosB, OJICKTPOHHAasA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYarOIIMMHUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM uid pa3pa0OOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro ooOuero oobpazoBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HAaHHC O6y‘~IaIOIJ_II/IMI/IC$I pOCCHﬁCKOﬁ rpaxcz[aHCKoﬁ NICHTHNYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIbHOCTHU K CAMOOIIPCACICHUIO,

HaJINn4Yuc MOTHBAIIUHU K 06y‘IeHI/II-O;

IeJICHANPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JTMYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOEU JEATEIHHOCTH
OCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [IPUCYIIUMU HeﬂOCTHOﬁ CUCTEMEC XHUMHYECCKOT'O
o0Opa3oBaHus;

HaJIMYUC MNPAaBOCO3HAHUA AKOJIOTUYECKOM KYJIbTYPBI H CITOCOOHOCTH CTaBHUTh Ociim u
CTPOUTDH KU3HCHHBIC IIJIAHBI.

JImgyHOCTHBIE pPE3yIbTaTbl OCBOCHHA MPEAMCETA «X MU JOCTHUIalOTCA B C€IUHCTBEC
yqe6H0171 U BOCIUTATEIIbHOM ACATCIIBHOCTU B  COOTBETCTBUHM C T'YMAaHHCTUYCCKUMH,
COOMOKYJIIBTYPHBIMH, JYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMH MW HACAJTIaMU pOCCPIP'ICKOFO
TpaXXJ1aHCKOT'O O6H_ICCTB8., NPpUHATBIMU B O6H_ICCTBC HOpMaMH W IIpaBWJIaMU ITIOBCIACHUA,
CHOCO6CTBYIOH_H/IMI/I nmponeccaM CaMOITO3HAaHHA, CaMOpPa3BUTHA U HPAaBCTBECHHOTI'O CTAHOBJICHUA
JIUYHOCTH O6yanOLLII/IXCH.

JIMYHOCTHBIE peE3yiabTaThl OCBOCHHUA MPCIAMETA «XUMHUSI» OTpaXaroT C(I)OpMI/IpOBaHHOCTB
OIlbITa II03HABATEIILHOM U HpaKTquCKOﬁ JACATCIIbHOCTH o6yqa101u14xc51 o pceajiunsanuu
IIPUHATBIX B O6H.[€CTB€ HCHHOCTefI, B TOM YHCJIC B 4aCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:
OCO3HAHUS OOYYAIOIIMMUCS CBOUX KOHCTHTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaXKCHUS K

3aKOHY U MPaBOIMOPSIKY;
11



NpEaACTaBIICHHUA O COLOHUAJIbHBIX HOpMax MW IIpaBUJIaX MCEKINYHOCTHBIX OTHOIIICHUU B
KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOfI JACATCIIbHOCTU IIPpU CO3AaHUU yLIe6HBIX ITPOCKTOB,
pCeIICHUN y‘IG6HLIX M ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MMOHMMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX
IPY aHAJIU3€ pa3IMYHbIX BUJOB yU4EOHOM AEeATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[EHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOMH
XHUMHH;

YBaXXCHUA K IHPOHECCY TBOPUCCTBA B obnactu TCOPHUU M IPAKTHYCCKOI0 IIPHUMCHCHUA
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTHKCHHA HAYKH €CTb PE3YyJIbTaT MJIMTCIbHBIX H3.6JIIOIIGHI/II‘/JI,

KPOMMOTJIUBLIX SKCIICPUMCHTAJIBHBIX ITIOUCKOB, IIOCTOSAHHOI'O TPpyAda y‘{éHbIX H IIPAKTUKOB,

HHTEpECa M IO3HABATCJIBHBIX MOTHUBOB B TIIOJYYCHHHM W TMOCICAYHOHIEM aHAaJIU3C
I/IH(1)OpMaI_II/II/I O MEPCaAOBBIX JOCTHIKCHUAX COBpeMCHHOﬁ OTEYECTBEHHOM XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallMd, CBS3aHHBIE C XHUMHUYECKUMHU  SIBICHUSMH,
U NPUHUMATHh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U

IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE H IOCTYIIKM CBOHX TOBapHIHeﬁ C HOSI/IIII/Iﬁ
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM U OCO3HAHUC HOCJ'IGI[CTBI/Iﬁ 9TUX ITOCTYIIKOB,

4) ¢popMupoBaHHsI KYJIbTYPHI 310POBbI:

MMOHUMaHHUS IEHHOCTEH 300pPpOBOIO0 U 0e30I1acHOrO o6pa3a KH3HH, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHOMY (1)I/I3I/I‘-ICCKOMy U ICUXUYCCKOMY 300POBBIO;

coOuro/IeHHs MpaBuil 0€30MacHOro OOpalleHHsl ¢ BEIeCTBAMU B OBITY, IOBCEIHEBHON
KU3HH U B TPYJIOBOM JAESATENBHOCTH;

IMOHUMAaHHA NLEHHOCTHU IIpaBUJI HHAUBHUAYAJIBHOIO MW KOJJICKTUBHOI'O 0e30macHoro
MOBCACHHS B CUTyaAllUAX, YTPOKAOIHUX 310POBbI0 U ) KU3HU J'IIOI[Cﬁ;

OCO3HAHMs TOCIEACTBUI M HENPHUITHS BPEIHBIX NPUBBIUEK (YHOTPEOJIECHHUS aJKOTOoJId,
HapKOTHKOB, KYpEHHS);

5) Tpy10BOT0 BOCIUTAHUS:
KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIENOBATEIbCKON JIESTEIBHOCTH,

00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;
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YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B pEIICHUH TNPAKTUYECKUX 3a7ad COLUAIBHOM
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YeHHIO Mpodeccuil pa3iuyHOro pojia, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUs K TPYLY, JIIOASAM TpyZa U pe3yJbTaTaM TPYLO0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBUAYAIBHOW TPAaeKTOPHUH OOpa3oBaHMUS,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTUYECKHU 11eJIECO00PAa3HOr0 OTHOIICHHUS K TPUPOJIC, KAK HCTOYHUKY CYIICCTBOBAHHS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJILHOTO XapaKkTepa 3KOJOTHUICCKUX Hp06JIeM, BIWSHHNUA 3KOHOMUYCCKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUA H€06XOIII/IMOCTI/I HUCITIOJIB30BaHUA IIOCTH)KGHI/IIZ XUMHU IJid pCHICHUA BOIIPOCOB
pauroOHaJIbHOI'O IIPUPOAOIIOTIL30BAHUA;

AKTUBHOTO HEMPUATUS JCUCTBUN, MPUHOCSIIMUX BpEI OKpYKalolleld MpUPOTHOM cpele,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPUATHBIE SKOJIOTUYECKUE TMOCIEACTBUS MPEATPUHUMAEMBIX
JNEHCTBUI U IPeIOTBPAILLATh UX;

HAJIMYUAg PA3BUTOTO SKOJIOTHMYCCKOTO MBINUICHUAA, 9KOJIOTUYECKOH KYJbTYpPhbI, OIbITa
JIESATEILHOCTH  AKOJOTHYECKOM HAIllpaBJICHHOCTHU, YMCHUSA PYKOBOJACTBOBATHCIA HUMHU B
H03HaBaT€J'IBHOI71, KOMMYHHKaTHBHOﬁ H COITMAJIbHOM IIPAaKTHUKCE, CIIOCOOHOCTHU U YMCHHA aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUU XeMO(1)06I/II/I;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOM MPAKTHUKH;

MOHMMAaHUS CcHenuUKA XMMHUM KaK HayKd, OCO3HaHus €€ ponu B (HOpPMUPOBAHHUH
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/IaHUU LIEIIOCTHOTO MPEACTABICHUs 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE IMPUPOJbI U YEIOBEKA, B IIO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEU H
pelIeHny IpobiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XWUMHUHU JUJII COBPEMEHHOW IMBWIM3AIMHU: B €6
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M BAXKHOW POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOMUMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKOM, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPYJAa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTU: TIOHUMAHMS CYIIHOCTH METOJOB IO3HAHMUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATH MOMy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
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YMCHUSA ACIATh 000CHOBAHHBIC 3aKJIFOUCHUS HA OCHOBE Hay4YHBbIX (I)aKTOB U UMCIOIMUXCA JaHHBIX
C ICJIBIO IMMOJTYYCHHA JOCTOBEPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XMMHYECKUE 3HAHUS I pEIICHUA HpO6J’I6M
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

HHTCPECCA K IMO3HAHWIO U HCCJIeIOBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENPEphIBHOMY OOpa30BaHHMIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM TIO0 XUMHH B COOTBETCTBHHM C >KU3HCHHBIMHU
MOTPEOHOCTSAMH,

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3iIuyHbiXx cdepax mnpodeccuoHanbHOMI
JIeSATEeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHS yueOHOro mpenmera «XHMHS» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaYUMbIe i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHEIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIME [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienru UKy METO/IOB TIO3HAHUS, UCTIOb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJECHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BAaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYyTHUE);

YHHMBEpCaJbHble  yuyeOHblE  JEeHCTBUS (mo3HaBaTeNbHBIE, KOMMYHHUKaTHUBHBIE,
peryisaTuBHbIE), oOecneunBaronie (opMHUpOBaHME (PYHKLUMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSI ~ MCIOJB30BaTh  OCBOEHHBIE  MEXIUCIUIUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWS U YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHUS B TIO3HABATEIHHOU U

COIIMATLHOM ITPAKTHKE.

MeTaHpeI{MeTHHe PE3YIbTAaThl OTPAKAKOT OBJIAACHUC YHUBCPCAIIbHBIMU y‘le6HBIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMHA I[GI\/JICTBI/H[MI/I.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘lCﬁHLIMI/l MO3HABATCJIbHbBIMU I[BﬁCTBP[SIMP[:
1) 6a3oBble JJOorMYecKUe AeHCTBUS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh W aKTyalU3UpoBaTh NpoOjeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeaACIATh LCIIN ACATCIBbHOCTHU, 3adaBasd MIapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HaHUM HpI/IéMBI JJOTHYCCKOI'0 MBIIIJICHUSA — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU MOHATHH U YCTaHaBJIMBATbL WX B3aUMOCBA3b, HUCIIOJbB30BATH
COOTBETCTBYIOIINE IMOHATHUA IJIA 00BACHEHUS OTACIBbHBIX q)aKTOB u HBJ'ICHPIﬁ;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;
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YCTAaHABJIIMBATH MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTL JIOTMYCCKUC PACCYKICHHUA (I/IHHyKTI/IBHBIC, ACAYKTHUBHBIC, II10 aHaJIOI‘I/II/I),
BBIABJIAATh 3aKOHOMCPHOCTH W IMPOTHBOPEUYMA B paCCMaTpUBACMBIX SBJICHUAX, (l)OpMYJ'H/IpOBaTB
BBIBObI U 3aKJIIFOUYCHMUS,;

IPUMEHATH B MPOLIECCE MO3HAHMSI, UCIOJIb3YEMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU PELHICHUH Y4eOHBIX
[IO3HABATEIIHBIX U IPAKTHYECKUX 3a1a4, NPUMEHATb Ha3BaHHBIC MOJCIBHBIC INPEACTABICHUA
JUIS BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIICCTB U XUMUYCCKHUX PEAKIIHIA,

q)OpMy.]'II/IpOBaTB ocJan MW 3aJadu  HCCIICAOBAaHUs, HMCIIOJIAB30BAaThb IIOCTABJICHHBIC U
CaMOCTOATCIIbHO C(l)OpMy.HI/IpOBaHHI)IC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUSA WU OCHOBBI
JIIA (1)OpMI/IpOBaHI/IH THUIIOTE3EI 11O ITPOBEPKE IIPABHUIIbHOCTH BbICKA3bIBACMBIX CYH(,HSHHﬁ;

BJIAJICTh HAaBBIKAMU CaMOCTOSITEIBHOTO IUTAHUPOBAHHMS M TPOBEACHUS YUCHHUECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHUSI HAOIOAATh 32 XOJOM IpPOIEcca, CAaMOCTOSITEIBHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIICIOBAHUS, COCTABIISATH OOOCHOBAHHBINA OTYET O MPOACTAHHOM
pabore;

pUOOpPETaTh OMBIT YYEHUYECKOW HCCIIEOBATENbCKON M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIUYHBIX METOIOB ITO3HAHMS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCA B Pa3IMUHBIX HCTOYHUKAX MHPOpMAIMK (HAay4YHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHHs, CIpaBOYHble T1ocoOus, pecypcel MHTepHeTa),
aHAIM3UPOBATh HWH(GOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEACTABICHHUS, KPUTUYECKU

OLICHUBATH €€ AOCTOBEPHOCTb U HEIIPOTHUBOPCUNBOCTD,

GbopMyIUpOBaTh 3aMpPOChl M TPUMEHATH PA3IMYHBIE METOJABl TMPU TOUCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

HpI/IO6peTaTB OIIBIT HMCIIOJIb30BAaHUSA I/IH(l)OpMaI_II/IOHHO-KOMMYHI/II(aTI/IBHBIX TEXHOJIOTUH U
Pa3IUYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOpMy IpencTaBieHHs WHGOpMALUU (CXEMBbI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4YHBIM SI3bIK B KauyecTBE CpeAcTBa MpH paboTe € XUMHUYECKOU
uHpopMaLeil: MPUMEHATh MEXIpeaAMeTHble ((U3MUYecKue M MaTeMaTHYecKHe) 3HaKd U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U HpCO6p330BI>IBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAJHOCTH.
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OBnaneHne YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JefCTBUSAMM:

3a/JlaBaTh ~ BOIIPOCHl IO  CYIIECTBY  OOCyXJaeMoM TeMbl B  XOJEe Juaiora
W/WIM JUCKYCCHUHU, BBICKAa3bIBaTh HJIEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIATH C Hpe3eHTaLII/Ief/'I PE3YJIbTATOB I03HABaTEIbHOU ACATCIIBHOCTH, ITOJYUCHHBIX
CaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBIIOJIHEHUHM XUMHYECKOTO
IKCIEPUMEHTA, MPAKTUYECKOH paboOThl IO HCCICIOBAHUIO CBOWCTB HW3Yy4aeMbIX BEIIECTB,
peanu3aniu y4eOHOT0 MPOEKTa u (dhopMynupoBarth BBIBO/IBI
[0 pe3yJibTaTaM TPOBENEHHBIX HUCCIEAOBAHUNA TYTEM COTJIACOBAHUS TIO3UIMA B X0l
o0CyXeHUsI 1 0OMEHA MHCHUSIMHU.

OBjaagenue YHUBEPCAJIBHBIMHA PEryJIITUBHBIMHA JeHCTBUSAMM:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IO3HABATEIBHYIO JIE€ATEIbHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii alropuT™M JAEUCTBUN IPU BBIIOJHEHUHM Y4E€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOUpaTh Hanbosee 3(GEeKTUBHBIN CIIOCO0 WX PElIeHUs ¢ yY4ETOM MOJyYeHHUS! HOBBIX 3HAHUH O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBIATL CAMOKOHTPOJIb CBOCH JCATEIBHOCTH Ha OCHOBE caMoOaHalIM3a H
CaMOOILICHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:

c(hOpPMUPOBAHHOCTH MPEJCTABICHUN 0 XUMUUYECKON COCTABIISIIOIICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpA, POJIM XMMHM B TMO3HAHUU SIBICHUU MPUPOJBI, B (GOPMUPOBAHUM MBILUICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOMU Cpelie;

BIIQJICHUE CHUCTEMOW XHMHYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEPOAHBIH  CKEJIET,
GyHKIIMOHATBHAS TPYIIA, PaAWKal, H30MEpHUs, U30MEpPHI, TOMOJOTHYECKUN psi, TOMOJIOTH,
YIIIEBOIOPOAbI, KHCIOPOA U a30TCOJEpIKalIe COeTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akoH CcOXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHIA, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30aCHOM MCIOJIb30BaHNHU BaXKHEUIIINX OPraHUYEeCKUX BEUIECTB B OBITY
Y IPaKTUYECKOMN JEeSTENbHOCTH YEIOBEKA;
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c(OpMHUPOBAHHOCTh YMEHUU BBISBJIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHUS IIPU ONMCAHUH COCTABA, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOH30BATh XUMHYECKYIO CHUMBOJUKY HJISi COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpPMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKLMW, U3rOTaBIMBATH MOJEIN MOJIEKYJ OpPraHUYeCKHX BEIIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTb YMEHUI yCTaHABJIMBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K ONPEACHEHHOMY KiacCy/Tpylie COeIUHEHUH
(YriaeBoJopozpl, KHCIOPOJ UM a30TCOJACpXAlUe  COCIUHEHMs, BBICOKOMOJIEKYIIAPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnueckoil Homenkiarype (IUPAC), a taxxke
IPUBOANUTH TPUBMAJIbHBIE HAa3BAaHMs OTICIIbHBIX OPraHMYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUJICH, STHJICHIJMKONb, TJIHALEPUH, (EHOT, (OpMabACTHll, AaleTalbJIeTnu], MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApPUHOBAs KUCIIOTA, INI0KO03a, (PPyKTO3a,
KpaxMall, [eJUII0JI03a, TIIHULVH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUAbl XUMUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

Cq)OpMHPOBaHHOCTB YMCHUS IMPUMCHATH IIOJIOKCHHA TCOPUU CTPOCHHUA OPraHUYCCKUX
BCIIICCTB A. M. BYTJ'IepOBa JJIA 00BSACHEHHST 3aBUCHMOCTH CBOWCTB BCIICCTB OT HMX COCTaBa U
CTPOCHUA; 3aKOH COXPAHCHUA MAaCChI BCUICCTB;

c()OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHYECKUE W
XUMHUYECKHE CBOWCTBA TUIMMMYHBIX MPEICTABUTENCH Pa3UYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, STaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraaues-1,3, Oensou,
METaHOJ, ATaHOJ, ATHJIECHTINKOIb, TIUIEPUH, (PEHON, alleTalbJIeru, MypaBbUHAsI U YKCYCHas
KHCITIOTHI, TJIOKO3a, Kpaxmall, IeJUTI003a, aMHHOYKCYCHAs KHCIIOTa), WJUTFOCTPUPOBATH
TeHETUUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(hOPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HMCTOYHUKH YIJIEBOJAOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX TEPEPadOTKM M TMPAKTHUYECKOE MPUMEHEHUE
MPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 10 XHMHUYECKUM ypaBHEHUSM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
macce, 00BéMy, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WM MIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHMK 00 OCHOBHBIX METO/aX HAy4YHOTO
MO3HAHUS, MCIOIb3YEMbIX B XWMHHU TMPU HM3YYEHUH BEIIECTB MU XUMHUYECKUX SIBJICHUU
(HaOnrofeHne, W3MEpEHUe, OKCIEPUMEHT, MOJCIUPOBAaHUE), WCIOIb30BATh CHUCTEMHBIC
XAMHWYECKHUE 3HAHUS ISl TPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ CO6J'IIOI[E[TL ImpaBuJjia MOJIb30BAHUMA XUMHUYECKOM HOCY,Z[Oﬁ n

1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)Ke MpaBUiia OOpaIEHUs C BEIECTBAMH B COOTBETCTBUU C
HHCTPYKIUSAMHU IO BBIIIOJIHCHUIO J'Ia60paTOpHI>IX XUMHNYCCKHUX OIIBITOB,
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c(OpMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIECHA U HU3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKHX BEIIECTB, JEHaTypauus OEIKOB Ipu
HarpeBaHuM, IIBETHbIC PEAKIMU OEJITKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JITAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThl
XUMHYECKOT0 H3KCIepuMeHTa B (opMe 3alliCH YpaBHEHHMH COOTBETCTBYIOIIUX peakIuil u
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMYECKH LEeIeco00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA YKUBBIE OpraHU3MBbI
ONpEeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica mokazatens [IJIK, moscHsaTh Ha
npuMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKa;

JUIA 06yanOIIII/IXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBBsA: YMCHUC IMPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx IMO3HAHHWA BCUICCTB U XUMUUYCCKUX HBJ’IGHI/II;'I;

JUTSI CIICTIBIX Y CJIA0OBHISAIINX OOYYAFOIIUXCS: YMEHHUE HUCIIOJIb30BATh PElbe(DHO-TOUYCHHYIO
cuctemy obo3nauenuii JI. bpaiins 1y 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

HpeI[MeTHBIe pe3yiibTaTbl OCBOCHHUA KYypcCa ((061_]_[35{ U HEOpraHHU4YCCKas XUMUID»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTb MPEJACTABICHUNA: O XMMHUYECKOH COCTaBJIAIOLIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpA, POJM XMMHUU B IO3HAHUHU SIBICHUU NpPUPOIbI, B (POpMHpPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHNs MNpaKTUYEeCKMX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOULIEHHMS K CBOEMY
310pPOBBIO U IPUPOJIHON CpENE;

BIIQJICHUE CHUCTEMOW XHMMHYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBI O00BEM, BaJIEHTHOCTH, OJJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HOHHasi, MCTAJINYCCKad, BOHOpO)IHaH),
KpUCTAJUIMYECKasi  peléTKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOJIUTHL,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAS IUCCOIMAINS, OKHCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmanuu, nepuoandeckuidi 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChl BEIIIECTB, 3aKOH COXpaHeHI/ISI 158 npeBpameHHﬂ 3Hepr1/m HpI/I XUMHUYCCKUX
pEaKIusaxX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHUMHH, MHUPOBO33PEHUECKHE 3HAHUA,
JIC)KAaIImMe B OCHOBEC ITOHUMAHUA HpI/I'-II/IHHOCTI/I U CHUHCTCMHOCTH XHUMHNUYCCKHUX SIBJIGHPII;'I,
dakTosornuecKrue CBEJCHUS O CBOWMCTBAX, COCTAaBE, MOIYYECHUH M O€30MaCHOM HCIIOIh30BAHUH
Ba)KHefIHIHX HeOpFaHI/I‘IeCKI/IX BCIIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBEKA,

C(l)OpMHpOBaHHOCTI) YMCHI/II)’I BBIABJIATH XapPaKTCPHBIC MPHU3HAKU HOH?ITI/II71, YCTaHABJIMBATb
HUX B3aUMOCBA3b, HUCIIOJI30BATH COOTBCTCTBYIOINHC IMOHATHA NMPU OINHMCAHWU HCOPTaHUYCCKUX
BEIIIECTB U UX MPEBPAILLICHUH;
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C(OPMHPOBAHHOCTh YMEHHUI HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJIsl COCTaBJICHUS
(GopMyn BEIIECTB M YypaBHEHMH XUMHUYECKUX PEaKLUUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeELIECTB (yrapHblil ras,
YIJIEKUCIBIA ra3, aMMUak, rameéHas M3BeCTb, Herami€Has H3BECTb, NUThEBAas COJA, MUPUT U

Apyrue);

c(OPMHPOBAHHOCTh YMEHUH OIPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUSX PA3INYHOI0 COCTAaBA, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJIJIMYECKasl, BOJOPO/AHAsA) B COCAUMHEHMSX, TUIl KPUCTAIUIMYECKOW PEMmIETKHM KOHKPETHOI'O
BEIlleCTBA (aTOMHas, MOJIEKYJIApHAs, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHHI YCTAHABIIMBATH MPUHAIIC)KHOCTh HEOPTAHMUECKUX BEIICCTB
[0 MX COCTaBY K OINpeAeNEHHOMY KIIAcCy/TpyIIe coelMHEeHUH (IIPOCThIEe BEIECTBA — METAJUIbI U
HEMETaJUIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEpPHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHMHM  pacKpblBaThb CMBICH Iepuogudeckoro 3akoHa [l
U. MenneneeBa U JEMOHCTPUPOBAaTH €ro CHUCTEMATU3HUPYIOIIYIO, OOBSCHUTENbHYIO U
HPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMHUUYECKUX 3J€MEHTOB /Jl.
W. MeHzeneeBa, MCHOJB3YsA TOHATHS «S-, P-, O-37€KTPOHHBIC OPOUTAINY, «IHEPrEeTUYECKHUE
ypOBHI/I)), 06’[)$ICH$[TI) 3aKOHOM€pHOCTI/I NU3MCHCHUS CBOfICTB XUMHUYCCKUX DJJICMCHTOB MU HX
COeIMHEHUH 1o mepuojam u rpynmnam llepuogudeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATh) 00IIME XUMUYECKHE CBONCTBA
HEOPraHMYECKUX BELECTB PA3INYHbBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE IE€HETHUYECKOM
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YpPaBHEHHIl COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIM;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMHUYECKHUE PEAKLUUHU IO Pa3IHYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3¢ ¢eKTy peakiuH,
M3MEHEHHUIO CTENIEHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUN COCTABJIATh YPABHEHHS PEAKIIUN PA3TUUHBIX THUIIOB, MOJTHBIC
U COKpalEHHBbIC YPaBHEHUS peakluii MOHHOTO OOMEHAa, YUMTHIBas yCIOBHS, MPU KOTOPBIX TH
peaKkuuu UayT A0 KOHIIA;

c(hOpMUPOBAHHOCTh yMEHHH MPOBOJUTH PEAKIMH, TOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACMO3HABATH ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AJIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMu OT

pa3iaNuYHbBIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

19



c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XUMHUECKHE MIPOLIECCHI, JIEXKAIINE B OCHOBE
MPOMBIIIJIEHHOTO TOJIY4Y€HHUS CEPHOM KHUCIOTHI, aMMHaka, a Takke Cc(GOpMHUPOBAHHOCTH
MPEJCTaBICHU 00 OOIMX HAYYHBIX MPHUHIUIAX M KOJOTHYECKHX MPOOJIeMaX XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUI TPOBOJIUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM MOHITHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B NPU XMMHUYECKHX
peaxusax, Macchbl BEIIeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(ddekra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHUH COOJI0aTh MpaBUiia MOJb30BaHUS XUMUYECKOW MOCYAON U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHWH IUIAHHUPOBAaTh W BBIIONHATH XHUMHUYECKUH OSKCHEPHUMEHT
(pa3nmoXkeHne TEepOKCHIa BOJOpPOJAa B NPUCYTCTBUHM KaTalU3aTopa, OINPEICICHHE CpEellbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOH PEaKIWH, PeakluH HMOHHOro oOMEHa, KayeCTBCHHBIC pPEaKkiM{ Ha
cynb(har-, kKapOoHAT- U XJIOPUIA-aHUOHBI, HA KATHOH aMMOHWS, PEIICHUE YKCIICPUMEHTATLHBIX
3amaqy 1o TemMaM «Metams» U «Hemerauibl») B COOTBETCTBUU C IPABWIAMH TEXHUKHU
0€30MacHOCTH NpU 00pallleHNH ¢ BELECTBAMH U JIA0OPATOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3ysbTaThl XMMHUYECKOTO SKCIEepHUMEHTa B (hopMme 3amuch ypaBHEHHIH COOTBETCTBYIOIINX
peakuuii ¥ GOopMYyITUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIUIO,
NOJYy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEACTBa MaccOBOW KOMMYHMKalMW, MHTepHET H

JPYTHX);

c(OpMHUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMUYECKH LEeIecoo0pa3Horo
MOBEICHUA B OBITY M TPYIOBOM MEATENBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY>KaIoIIel MPUPOJIHON CpeJlbl, 0OCO3HABATh OMACHOCTh BO3/IEHCTBHS HA JKUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIch mokasarens [1JIK, moscHATh Ha mpuMmepax crocoObl
YMEHBIIEHUS 1 TIPEAOTBPAICHUS X BPEIHOTO BO3ICHCTBUS HA OPTraHU3M UYEJIOBEKA;

JUIA 06y‘~IaIOHII/IXC${ C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3J0POBBIA: YMCHUC IMPUMCHATH
3HaHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HAHWA BCIICCTB 1 XUMHUYCCKUX ﬂBJ’ICHHﬁ;

JUISL CIIETIBIX U CIA0OBUAALINX 00YYAIOIINUXCS: YMEHHUE HUCIOJIb30BATh PeNbe(PHO-TOUEUHYIO
cucremy obo3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmyi.
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TEMATHUYECKOE INTAHUPOBAHUE
10 KJTACC

Ne
n/n

HaumeHnoBaHue
pa3uesioB u
TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

Pa3

nea 1. Teoperuu

€CKHE OCHOBbI opra}mquKoﬁ XUMHUH

11

[Ipenmer
OPraHUYeCKOu
xumuu. Teopust
CTpOEHUSA
OpraHUYECKUX
coeuHEHUN A.
M. bytneposa

‘I/ITOFO 0 pazeny H3 H

‘Pa3)1e.11 2. Yriaesoaopoanl

2.4

IIpenenbuble
YTJI€BOAOPOABI
— aJIKaHbl

2

Henpenenbanie
YTJIEBOAOPOIBI:
aJIKCHBI,
AITKaJINCHBI,
AJIKMHBI

ApomMarnyeckue
YIJI€BOAOPOABI

IIpuponHseie
UCTOYHUKU

uX nepepadoTka

YII€BOIOPOAOB U

‘I/ITOFO 110 pa3zzeny H13 Hl

L

‘Pa3zle.11 3. Kuciaopoacoaepxanue oprann4ecKkue coeJuHeHUs

‘CHI/IpTH. denon H3 H

Anbaeruapl.
39 Kap6oHnoBsie 7 1
" ||KHCIIOTBI.
CrnosxHble 3¢upsl
‘yFHCBO,Z[BI HB Hl H H ‘
‘I/ITOI“O 10 pa3eny H13 Hl Hl H ‘

‘Pasne.n 4. A3orcoaep:kaliue opranm4yeckne coeJuHEeHUst

4.1

AMUHEL.
AMMWHOKHUCIIOTHI.
benkn

3
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Paspnen S. BeicokoMoJIeKyIsIpHbIE COeAUHEHUSA

5.1

ITimacTmaccsol.
Kayuykwu. 2
Bonokna

‘I/ITOFO o pazjaeny HZ H

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34 |2

I[TOYPOYHOE ITNTAHMPOBAHUWE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

|

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeT opraHnnyeckoit
XUMUHU, €€ BOSBHUKHOBEHHUE,
pa3BUTHUE U 3HAUCHUE

Teopus crpoeHus
OpPraHUYECKUX COECAUHEHUN
A. M. byrneposa, eé
OCHOBHBIE ITOJIOKECHHUS

[Ipencrasienue o
KJ1accupUKauu
OpraHMYECKUX BEIIECTB.
Homenkiarypa
(cucremaTnueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKHH PAI.
CrapToBasi IMarHOCTUYECKas
pabota

MeraH 1 3TaH —
MIPOCTENIINE MTPEACTABUTENH
AJIKaHOB .

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTHUJIEH U IPOIUIIEH —
IIPOCTENIINE MTPEACTABUTENH

AJIKCHOB

HHpaKTquCKaﬁ pabota Ne 1. ‘

1
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n/n

Tema ypoka

KoaunuecTBO

yacoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchI

«ITonyuenue sTuneHa u
M3yYEHHUE Er0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MeTunoyraaueH-1,3.
[lonyyeHue CHHTETUYECKOT O
KaydyKa ¥ pe3UHBI

10

AJIKUHBI: COCTaB U
O0COOEHHOCTH CTPOEHUS,
TOMOJIOTHYECKUH s,
ALeTUIIeH — IpocTermuni
IPEJCTaBUTEIb AIKUHOB

11

Brerunciienus no ypaBHEHUIO
XUMUYECKON peaKuu

12

ApeHbl: OEH30J1 U TOTYOIL.
TOKCUYHOCTH apEHOB

13

["eneTnueckas CBA3b
YTJIEBOJOPOOB,
MPUHAJICKALUX K
Pa3IMYHBIM KJlaccam

14

[IpupoiHBIE HUCTOYHHUKHU
YIIIEBOJOPOAOB: IPUPOIAHBIN
ra3 u MonyTHble He(PTIHbIE
rasbl, HeTh U MPOJYKTHI €€
nepepadoTKu

15

[IpupoiHbIE HCTOYHHUKHU
YIIIEBOIOPOAOB: IPUPOIAHBIN
ra3 u MonyTHbIe He(PTIHbIE
rasbl, HepTh U MPOJYKTHI €€
nepepadoTKu

16

KonTposabHas pabora no
paszeny «YTIeBoJOPOIbI»

17

[IpenensHbIE OAHOATOMHBIE
CIIUPTBL: METAHOJ U 3TAHOII.
Bonoponnas cBs3b

18

MHOroaToMHbI€ CIIUPTHI:
STUJICHTIIUKOJIb U TIULEPUH

19

DeHOoI: cTpoeHnE
MOJIEKYJIbI, PU3NYECKUE U
XUMUYECKHUE CBOWCTBA,
IIPUMEHEHHE

20

Anbaeruapl: GopMatbaeTuI
U aneTranbaerun. AueToH

1

HOI[HOOCHOBHBIG npeaebHbIC Hl
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n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchl

KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCyCHas

22

[IpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK
MNpEaACTAaBUTCIIN BBICIINX
KapOOHOBBIX KUCIIOT

24

MI)IJ'Ia KaK COJIN BBICIITHUX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE NEHCTBUE

25

CrnoxHuble 3(hUpbI Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['Maposin3 CI0KHBIX

a¢dupos

26

Kupsr: runponus,
IPUMEHEHHUE,
Ouosoruveckas poib KUPOB

27

YTIeBOABI: COCTaB,
KITacCU(pUKaIHS.

Baxkneiimme npeacraBuTeNu:

[III0K033a, PPYKTO3a,
caxaposa

28

Kpaxman u nemrronosa kak
IIPUPOIHBIE ITOTUMEPBI

29

KonrponbHas pabora no
paszaeny
«Kucnopoaconepxarue
OpraHUYECKHUE COETUHEHUS»

30

AMWHBI: METHJIAMHH U
AHHUJIMH

31

AMHHOKHCIIOTHI KaK
aM(pOTepHbIC OPTaHUYECKHE
COEIUHEHUS, UX
OMOJIOTHYECKOE 3HAUCHHE.
IMenTuaer

32

benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

33

OCHOBHI)Ie IIOHATUA XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COECTMHEHNN

24




Ne

u/n Tema ypoka

KosmmyecTBo yacoB ‘

Bcero

KonTpoabubie|| [IpakTuueckue

padoThI

padoThI

DJIEKTPOHHbBIE
uudgposbie

o0pa3oBaTte/ibHbIE

pecypchl

OCHOBHEBIE METOIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
coequHenui. [1macTMacckl,
Kay4yKH, BOJIOKHA

34

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

* Xumus, 10 kiacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEPHOE 00I1IECTBO

«3marenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. I'abpuensn O.C. Ilporpamma kypca xumuu ais 8-11 kiaccos
001eo0pazoBaTeNbHBIX YupexkaeHuid. — M.: Jlpoda, 2013.

2. I'abpuensu O.C. HacronbHast kaura ans yuutens. M.: biuk u K,

2008.

4. Xumus. 10 xmacc: KOHTPOJIBHBIE U IPOBEPOUYHBIE pAOOTHI K YIEOHUKY
0O.C. I'abpuensna «Xumus. 10 knacc. bazoserit ypoens» / O.C. 'abpuenss,
[1.H. bepe3kun, A.A. Ymakosa u jap.. — 6-e u3f., crepeoturn. — M.: [lpoda,
2013. - 253, [3] c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. PEAEPAJIBHBIN [TOPTAJI «Poccuiickoe o6pazoBanne» www.edu.ru

2. Enunoe okHO JTOCTyTa K o0pa3oBaTeiabHbIM pecypcam: http://window.edu.ru/window/library
3. Enunast komutekmus mudpoBeIx oOpa3oBaTenbHBIX pecypcoB: http://school-
collection.edu.ru/collecti on/

4. ®enepanbHbIl HHCTUTYT NEAarornyeckux u3Mepenuii: http:// www.fipi.ru/

5. Duanuknoneaus «KKPYT'OCBET» www.krugosvet.ru

6. DnekTpoHHas Oubnmoreka www.gumfak.ru

7. Poccmiickuii O6meo6pazoBarenbhbiii [Topran www.school.edu.ru
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