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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpenHero oOmero oOpa3zoBaHusi —pa3paboraHa Ha
ocHoBe denmepanpbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 oOpazoBanuu B Poccuiickoii
®enepanymn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUs (peaepanbHOil 00pa3oBaTeIbHON MIPOrpaMMBI CPETHETO
obmero oopazoanus (POIT COO), npencrapineHHbix B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npemnogaBanusi yaeOHOTO npeaMera « XUMHs» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit ®denepauuu, peaau3yroNMX OCHOBHBIE O0pa30BaTENbHBIC IMPOTPAMMBI, H
OCHOBHBIX NoJIo’keHUN «CTpareruu pa3Butus BocnuTaHus B Poccuiickoit @enepauuu Ha nepuof ao 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TIOJTXOJIOB K pa3paboTKe MPOrpaMMBbI [0 XUMHUH, K OIIPEICTICHHUIO 00IIeH CTpaTeruu 00yICHHSI,
BOCIIUTAHMS U Pa3BUTHUSI OOYYAIONIMXCS CPEICTBAMH yueOHOro mpeamera « Xumusi» st 10—11 kimaccoB Ha
0a30BOM ypoOBHE cocTaBuIM KoHIenTyaiapHble mooxerns ®I'OC COO o B3anMo00yCIIOBICHHOCTH TENCH,
COJIep KaHUsl, PE3yJIbTATOB O0OYYCHHUS U TPEOOBAHUMN K YPOBHIO TIOJITOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHME, TMOIy4aeMOe€ BBITYCKHHUKAMHU 0011e00pa3oBaTeNbHON OpraHu3alyi,
SBIISICTCS HEOTHEMJIEMOW YacThi0 X 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPIIAIOIIAM ITAIlOM Pealn3alny Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX IEHHOCTEH, MPUCYIIUX [EIOCTHOM CHUCTeMe
XUMHYECKOTO O0pa3oBaHMs. ODTH IEHHOCTH KACArOTCS IIO3HAHHUS 3aKOHOB TPUPOJIBI, (HOPMHUPOBAHHUS
MHUPOBO33PEHUS U 0011IeH KYIbTYphl YEIOBEKA, a TAKKE IKOJIOTHUECKH 000CHOBAHHOTO OTHOILIEHHS K CBOEMY
3JI0pOBBIO U MPUPOAHOM cpefie. Peanuzyercst XxumMuyeckoe 00pa3oBaHue 00y4aroIIUXCsl HA YPOBHE CPEAHETO
o0miero o0pa3oBaHUs CPEACTBAMU Y4EOHOTO MpeaMeTa «XUMUsS», COAEpPKAHHE U MOCTPOCHHE KOTOPOIo
OIMPCACIICHLI B IPpOTI'paMMeE 110 XUMHHU C y‘-IéTOM CHGIII/I(l)I/IKI/I HAayKH XMMUH, €€ 3Ha4YeHUs B ITI0O3HAHUU MpUpOabl
U B MaTepHaIbHOMN XM3HHU OOIIECTBA, a TAaKXKe C YUETOM OOIIMX IeJel M MPUHIHUIIOB, XapaKTEPU3YIOIIUX
COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero oo1ero oopasoBanus B Poccuiickoit denepanumu.

XUMHI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJIb B COBPEMEHHON IMBUIIM3AIINY,
B CO3/IaHUU HOBOH 0a3bl MaTepuaIbHON KyIbTyphl. OHa BHOCUT CBOH BKJIa/l B (JOPMHPOBAHUE PAITMOHATBHOTO
HAY4YHOT'O MBIIUJICHHS, B CO3/IaHUE II€JOCTHOrO MpEACTaBICHUs 00 OKpY’KAIOIIEeM MHUpPE KaK O €IMHCTBE
MPUPOJBI M YEJIOBEKa, KOTOpoe (HOpMUpPYETCs B XMMHU Ha OCHOBE NMOHUMAHHS BEHIECTBEHHOTO COCTaBa
OKPY’KaIOIIEero MUpPa, OCO3HAHUS B3aUMOCBSI3M MEX/1y CTPOSHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMU
o01acTIMU IPUMEHEHHUS.

TecHO B3aUMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTaJla HEOThEMJIEMON YacCThIO
MHUPOBOH KyIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPyJAa U JKU3HH KaXKIOTO 4jeHa OOIecTBa.
CoBpeMeHHast XMMUSI KaK HayKa CO3UAaTelIbHasl, Kak HayKa BBICOKUX TEXHOJIOTHM HaIpaBjieHa Ha pelieHne
rI00anbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UEIOBEYECTBA — CHIPHEBOM, DHEPreTHUECKOM, MUIIEBOH,
9KOJIOTMUYECKOI 0€30MacCHOCTH U OXPAHBI 3710POBbSL.

B cootBeTcTBHMU C 0OOmMMMHU TEMSIMU U TPHUHIMIIAMHU CPEIHETO OOIIETO 00pa3oBaHUs CONEpKaHUE
npenMera «Xumusi» (10—11 kmaccel, 6a30BbI YPOBEHb M3yUEHHsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJTOTOBKY OOYYalOIIMXCs, HEOOXOIUMYI0 MM IS BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIECITHOTO BKIFOUEHUS B )KU3HD COLIMYMa, IPOJAOKEHUS 00pa30BaHus B PA3IMUHBIX 00JACTSIX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

COCTaBJBIIOH_II/IMI/I npeameTa «XHMHUSD) SIBISIOTCSA 0a30BBIE KYPChbI — ((OpFaHI/I‘ICCKaH XUMMUSA» U ((0611_[8.5{
U HEOpraHn4veCKasd XUMUs», OCHOBHBIM KOMITOHCHTOM COJACPIKaHHA KOTOPBIX SABJIAKOTCA OCHOBBI 0azoBoil
HayKu: CHCTCMa 3HAHUM 110 HCOPFaHquCKOﬁ XUMHUHU (C BKJIIOYCHHEM 3HAHUM M3 O6H_ICI>'I XI/IMI/II/I) nu



opranudeckoi xumuu. GopmupoBaHue TaHHON CHCTEMBl 3HAHWUW TPHU U3YYCHUH MpeaMeTa 0O0eCTieUrBaeT
BO3MOYXHOCTh PACCMOTPEHHUS BCETO MHOTOOOPA3Ms BEUIECTB HA OCHOBE OOIIMX MOHSTUN, 3aKOHOB U TEOPHIA
XUMHH.

CtpykTypa conepxanusi KypcoB — «Opranuyeckas xumus» u «OOIas U HEOPraHUYECKas XUMHUSD)
copMHpOBaHa B IPOrpaMMe 10 XUMHUH Ha OCHOBE CUCTEMHOTO MMO/IX0/Ia K U3YYEHHUI0 yu4eOHOro MaTepuaa
1 00YCIIOBJICHA HCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUH HA OTPEICIEHHBIX TEOPETUIECKUX YPOBHSX.
Tak, B Kypce OpraHUu4ecKOi XUMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYCCKON TEOPUHU CTPOCHHS
OpPraHMYEeCKUX COCTMHEHHI, a TaKKe HAa YPOBHE CTEPCOXUMHUYCCKMX U DJICKTPOHHBIX MPEACTABICHUN O
CTPOCHUU BCUICCTB. CBCIICHI/ISI 06 HN3Yy4aCMbIX B KYpCC BCUICCTBAX AAKOTCA B PA3BUTHU — OT YIJICBOJOPOIAOB
710 CJIOKHBIX OHOJIOTMYECKH aKTHBHBIX COCAMHCHHH. B Kypce opraHnveckoi XMMHUHU TOIy4YaroT pa3BUTHE
chOpMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS TMEPBOHAYAIBHBIC MPEACTABICHUS O
XUMHUYECKON CBSI3H, KIaCCH(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMMOCTH CBOMCTB BEIIECTB OT HX
CTPOCHUS, 0 XUMHUCCKOM PEaKIIUH.

[To HOBBIM YTIIOM 3peHHS B MpeaMeTe «XUMHUsD» 0a30BOTO YPOBHS pacCMaTpUBACTCS M3yUCHHBIN Ha
YpOBHE OCHOBHOT'O OOIIEro 0o0pa3oBaHMs TEOPETUYECKUN Marepuan U (PaKTOIOTHYECKHE CBEIEHUS O
BEIIECTBAX M XMMHMUYECKOM peakinuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas M HeopraHWuecKas XUMUS»
00yYaromuMCsl  TIPEJOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE IEPHOAMYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX U METOJIOJIOTUYCCKUX TO3UIUH, MIy0XKe MOHATh UCTOPHUECKOE M3MEHEHHE (DyHKITHiA
3TOTr0 3aKOHA — OT 0000IIArOIIeH 1O 00BICHSIONMIECH 1 MPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMM O BaXKHEUIIINX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U MPUMEHEHHH,
a TAKXK€ O XUMUUYECKHUX PEAKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOJHAETCs B Kypcax 10
u 11 KIaccoB 3JIeMEHTaMH COJIEpKaHUs, UMEIOIIMMH KYJIbTYPOJIOTHYECKUN U MPUKIATHON XapakTep. DTh
3HAHUS CHOCOOCTBYIOT NMOHUMAHUIO B3aUMOCBSI3W XMMHUHU C JIPYTUMHU HayKaMH, PacKpblBaloT €€ pojb B
MO3HABATEIILHOW M TMPAKTUYECKON JEATEIBHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKCHHS K
MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX MPHIOKEHUNH XHWMHUHU, TIOMOTAIOT BBIMYCKHUKY
OPUEHTHPOBATHLCS B OOMICCTBEHHO W JIMYHOCTHO 3HAYMMBIX MTPOOJIEMax, CBA3aHHBIX C XUMHCH, KPUTHICCKH
OCMBICIIMBAaTh MH(OPMAIMIO U NPUMEHATh €€ JUIsl TMOIOJIHEHUS 3HAHUN, PElICHUS WHTEIICKTYalbHBIX U
AKCIIEPUMEHTAJIbHBIX HMCCIIEIOBATENbCKUX 3a7a4. B 1emom coaepkanue y4eOHOro mpenMera «XUMHs»
JTAHHOTO YPOBHSI H3yU€HUSI OPUEHTUPOBAHO Ha (HOPMUPOBAHUE Y 00YUAIOIIUXCS MUPOBO33PEHUECKOI OCHOBBI
Uil TOHUMaHusT (GUIOCOMCKUX HAEH, TaKMX KakK: MaTepuajbHOE EIUHCTBO HEOPraHMYECKOro W
OpPraHMYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTABOM U CTPOCHHEM, O3HABAEMOCTh
MPUPOJHBIX SIBJICHUN IMyTEM OKCIEPUMEHTa W PEHICHUS MPOTHUBOPEUMN MEXKAY HOBBIMU (aKTaMH U
TEOPETUYECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU B PEUICHUH SKOJIOTHYECKHUX MPOOIeM, a TaKxKe
npo0JeM cOepeKEeHUs FHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHMsI HOBBIX TEXHOJIOTUH U MaTEPHAIIOB.

B nmnnane pemeHus 3agay BOCIUTAHMS, pa3sBUTHS M COLMANU3AlUM OOYyYaroIUXCs TPHUHATHIE
nporpaMMoﬁ M0 XMMHUH MMOJAXOAbI K OIMPEACTICHUTIO COACPIKAHUA U TOCTPOCHUA MPCAMETA IPCAYyCMaTPHUBAIOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX YUEOHBIX ACHCTBHUM, HMEIOIUX 0a30BO€ 3HAUYEHHUE JUIS Pa3IMYHbIX BHUJOB
NEeSITeIbHOCTU: pelIeHus MpoOseM, IMOUCKa, aHajlin3a M 00pabOTKM HH(pOpMAIUH, HEOOXOIUMBIX IS
NPUOOPETEHHUS ONBITAa MPAKTUUYECKON U MCCIIEI0BATEIbCKON JESITeNbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
IIO3HAaHUU XUMHUHU.

B npaktuke npenogaBaHusi XMMUM Kak Ha YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUsl, TaK U HAa YPOBHE
cpeaHero oémero odpa3oBaHMs, NMPH ONPEAEICHUU COAEP)KATENbHOW XapaKTePUCTUKU IeJed H3yueHHs
IpeIMeTa HaIlpaBJIEHUEM MEePBOCTENIEHHON 3HAYMMOCTH TPAJUIMOHHO MPHU3HAETCS (OpMHpPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, PAKTUUECKOM JeATEIbHOCTH YelloBeKa 1
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOM TOYKH 3PEHMS TAaKOW MOAXOHd K
OINPEIETICHUIO LIEJIEN U3YYECHUS IIPEIMETA ABJISCTCS BIIOJIHE OIIPaBIaHHBIM.

CornacHo AaHHOM TOYKE 3peHHsI ITIABHBIMU LIEISIMUA U3yUYeHUs TpeaMeTa « XMMUA» Ha 0a30BOM YpOBHE
(10 =11 xu1.) sBAISIFOTCSL:



(hopMHUpPOBaHHE CHUCTEMbl XMMHYECKHUX 3HAHUW KaK Ba)KHEHIIEH COCTABJISIONMICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, B OCHOBE KOTOPOH JIeXKAaT KIIFOUEBbIC MOHATHUS, (PyHAaMEHTAIbHBIC 3aKOHBI U TEOPHU XUMUH,
OCBOEGHHE SI3bIKa HaYKH, YCBOCHHE U MOHMMAaHUE CYHIHOCTH JOCTYITHBIX 0000LIEHUII MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

(dbopMUpOBaHUE U Pa3BUTHE MIPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIINA,
HEOOXOJUMBIX JJIsl IPUOOPETEHUS YMEHUH OPUEHTUPOBATHCS B MUPE BELIECTB U XMMUYECKHUX SIBICHUH,
MMEIOILIUX MECTO B MPHUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOMN KU3HMU;

Pa3sBUTHC YMGHI/IP'I u CHOCO60B ACATCIIbHOCTH, CBA3aHHBIX C Ha6HIOIIeHI/I€M u O6’b$ICHeHI/ICM XUMHUYECKOI'O
AKCIIEPUMEHTA, COOIIOICHUEM MTPAaBHII OE30MMaCHOT0 OOPAIEHHS C BEIIECTBAMH.

Hapsiny ¢ aTuM, coneprkaTesbHas XapaKTepUCTHKA LENEH U 3a/1a4 U3Y4YeHMsI IIpeIMeTa B IPOrpaMMe 110
XMMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHU C HOBBIMU MIPHOPUTETAMHU B CHCTEME CPEAHETr0 0OIIET0
obpa3oBanus. CeroaHs B NPenoAaBaHuy XUMHUHU B O0JIbIIEH CTENEHH OTAAETCS MPEAIIOYTEeHUE TPAKTHUECKOM
KOMIIOHEHTE COJIepKaHMsI 00YUeHHUs, ODUCHTHPOBAHHOM HA MOATOTOBKY BBIITYCKHHKA 00111€00pa3oBaTeIbHOM
OpraHu3aly, BJIAJICIOLIEr0 He HAOOPOM 3HaHMM, a (PYHKIIMOHAJIBHON IPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHHUSAMU aKTUBHOTI'O TIOJy4YECHHsI 3HAHUHN U IPUMEHEHHU UX B PEAIbHOM KU3HM JUISl PELICHUS IPAKTUYECKUX
3az1a4.

B cBs3u ¢ 3TUM Npu M3ydeHUM NpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe 3HAaU€HHUE MPUOOPETal0T TaKue
LIEJIU U 33]1a41, KaK:

ajanrtanus oOydaroluxcs K YCIOBUSIM JWHAMUYHO DPAa3BUBAIOLIETOCS MHpa, (OpMUpPOBaHUE
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY
MPUHATHIO TPAMOTHBIX PEUICHHI B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUsX, CBS3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHEM;

dbopMupoBaHue y OOy4yarOUMXCS KIIOUEBBIX HAaBBIKOB (KIIIOYEBBIX KOMIETECHIIMI), HMEIOMINX
YHUBEpCAJIbHOE 3HAYEHUE ISl PAa3JIMYHBIX BUOB JICATEILHOCTHU: PEIICHHS MpoOJeM, MOUCKa, aHaliu3a U
o0paboTku uHpOpMaMK, HEOOXOAUMBIX HAJSi MPUOOPETEHHUs OMbITa JAEATEIbHOCTH, KOTOpas 3aHHMAaeT
B2KHOE MECTO B [IO3HAHWU XUMUH, a TAKKE JJISI OLICHKH C IMO3UIINI KOJIOTUIECKON 0€301IacHOCTH XapaKTepa
BIIUSTHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPraHU3M YeJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE IMO3HABATENIBHBIX MHTEPECOB, HMHTEJIEKTYaJbHBIX UM  TBOPYECKHX CIIOCOOHOCTEH
o0yyaroluxcs: COCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBbIE 3HAHUS MO XMMHUU B COOTBETCTBHM C
KM3HEHHBIMU TOTPEOHOCTSIMU, MCIIO0JIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTUH Ul TIOUCKA U
aHaJIn3a y4eOHOM 1 HayYHO-MTOMYJIIPHON HH(POPMAIIMN XUMHUYECKOTO COJIEP KAHNUS;

dbopMUpOBaHHE H pa3BUTHE Yy OOYYaIOIMIMXCA AaCCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOII0IaTENBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJWMBI, B YaCTHOCTH, MpPH
IJTAHUPOBAHUU U MIPOBEJICHUU XUMUYECKOTO AKCIIEPUMEHTA;

BOCIIUTaHME y 00y4arOIMUXCs YOSKIEHHOCTH B TYMAaHUCTUYECKOM HAITPABIEHHOCTH XUMHHU, €€ BaXKHOM
poJii B PpEUIEHUH TJI00aJbHBIX MPOOJIEM PalMOHAIBHOTO  TPUPOAOIOIH30BAHUS,  IMTOTIOJHEHHS
HHEPTEeTHUYECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOJMMOCTH OEpeKHOTO
OTHOIIIEHUS K TIPUPOJIE U CBOEMY 3JIOPOBBIO, a TaKXKe MPUOOPETEHHUS OMbITa UCIOJIb30BAHUS MOTYUYEHHBIX
3HAHUW U1 IPUHSATUS TPAMOTHBIX PEIICHUN B CUTYalLUSAX, CBA3aHHBIX C XUMUUYECKUMH SIBIICHUSIMU.

B yueOHOM maHe cpemHero oOmiero oOpa3oBaHHs MpeAMeT «XUMHsS» 0a30BOTO YPOBHS BXOJUT B
COCTaB MpeIMeTHON 0071acTh «ECTeCTBEeHHO-HAYYHBIC TPEMETHIY.

OO01iee yuciIO 4acoB, OTBEACHHBIX I U3YYEHUS XMMHM, Ha 0a30BOM ypOBHE CpPEIHEro OOIIero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Henento), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO0).

COILEP KAHUEOBYYEHUA



10 KJTIACC
OPITAHUYECKASA XUMUA
Teoperuyeckne OCHOBBI OPraHUYeCKON XUMUH

[Ipeamer OpraHUYeCKOu XUMHUH: eé BO3HUKHOBEHHE, pa3BuTHE u 3HAYECHUE
B IIOJIyYCHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHMsI OPraHUYEeCKMX COCIUHEHUN A.
M. BytnepoBa, €€ ocHOBHBIE MONOKeHUs. CTPyKTypHBbIE (OPMYJBI OpraHMYECKUX BemiecTB. ['omonorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBA3H.

IIpencraBnenne o kiaccuUKALMU OpPraHMYEeCKUX BemecTB. HoMeHKknaTypa OpraHm4eckux
COEMHEHUI (CHUCTeMAaTH4yecKas) W TPUBHMAJIbHBIE Ha3BaHUs BAXHEHIIMX IPEACTaBUTEIEH KIIACCOB
OpPraHUYECKUX BELIECTB.

OKCIIepUMEHTAILHBIC METOJIbI M3YYCHHUs BEIISCTB M WX MPEBPAICHUN: O3HAKOMIICHUE C 00pasinaMu
OpPraHUYeCKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCIHPOBAHNUE MOJICKYJI OPraHUYECKHX BEIICCTB,
HaOJIIOJICHUE W ONMUCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAIICHUI0 OPTaHWMYECKHUX BEIICCTB IPH
HarpeBaHuu (TUTaBJICHHE, OOYTIMBAaHUE U TOPEHUE).

YrieBogopoabl

AJKaHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKUH psan. MeTaH M 3TaH — NPOCTEHIINE IPEICTaBUTENN
QJIKaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peaKkiuy 3aMeIIeHIs] U TOPEHUSs ), HaXOXKIEHUE B IPUPO/IE,
IIOJIyYEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psA. OTWIEH U HNPONWIEH — MpocTeHIIne
IIPEJICTaBUTEIIN AJIKEHOB: (pU3MUECKUe U XUMUUECKUE CBOICTBA (peaKkMK I'MIpUPOBAHUS, FaIOTeHUPOBAHUS,
ruipaTaliiy, OKUCJIECHUS U OJIMMEPU3AlIUHN ), IOTYYEHUE U IPUMEHEHUE.

Ankanuensl: OyraameH-1,3 u mermnOyraameH-1,3: cTpoeHHe, BaXHEWIINE XWMHYECKHE CBOWCTBA
(peaxmust nonumepuzanun). [lonydyeHne CHHTETUYECKOTO KayyyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKHM psaA. AUETHIEH — MNpOCTEeHIINM
IIPEJICTaBUTEIb AKHHOB: COCTaB, CTPOCHUE, (PU3NUECKUEe U XMMUYECKHE CBOMCTBA (peaKkIuy THAPUPOBAHHUS,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNS ), TOTYUYEHHE U TPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHue, pU3nUecKkre 1 XUMUYECKHE CBOWCTBA (PEeaKIMK rajJoreHUpOBaHUS
U HUTPOBAHUsA), TOJIyueHHE M TpHUMEHEHHe. Tonyon: cocmae, cmpoenue, @uauueckue u XumuyecKue
ceolicmea (peakyuu 2an02eHUpoOBaHUs U HUMPOBAHUs), NoxyueHue u npumereHnue. TOKCUYHOCTb apEHOB.
I'enernyeckas CBs3b MEXAY YIVIEBOJOPOIaMH, IPUHAJIEKAIIUMHI K Pa3IMYHbIM KJlaccaM.

[TpupoHbIe MCTOUHUKH YIieBoJopoaoB. [Ipupoanslil ra3 u nomytHsle HedTsHbIE Ta3bl. HedTh 1 €€
npoucxoxaeHue. CrocoObl nepepaboTKu He(TU: MEeperoHka, KPeKUHI (TEpMUYECKUI, KaTalUTUYECKUH),
nupousu3. [IponykTsl nepepaboTku HeTH, UX TPUMEHEHHE B POMBIIUIEHHOCTH U B ObITY. KaMeHHBIN yrosb
U IPOAYKTHI €T0 MepepadoTKH.

OKCIEePUMEHTAIBHBIC METOAbI M3YUYCHHS BCIIECTB M MX IMPEBPAIICHUN: 03HAKOMJICHHUE C O6pa3I_IaMI/I
ImracTMaccC, Kay4yKoB 1 PE3WHbI, KOJUICKIUH ((HerTB» n ((YFOJ'H)», MOJCIIMPOBAHUEC MOJICKYJT YTJICBOJOPOA0B
U TaJIOTCHOIIPOU3BOJAHBIX, ITIPOBCACHUC IPaKTUYECKON Da6OTBII MOJIYYCHHEC OTUJICHA U U3YYCHUEC CTO CBOICTB.

Pacuérnble 3a/1a4n.




Berauciienus mo ypaBHEHHIO XUMUYECKOH peakinu (Macchl, 00bEMa, KOJIMYECTBA HCXOHOTO BEIIECTBA
WM OPOAYKTa pCaKluU IO HU3BCCTHBIM MAcCCC, OG"béMy, KOJIMYCCTBY OAHOI'0 M3 MCXOJHBIX BCUICCTB HIJIU
MPOTYKTOB PEAKIIHH ).

Kucaopoacoaep:xaiue opranndeckne coeAnHeHUs!

[IpenensHble OJHOATOMHBIE CHUPTHL. METaHOT M 3TAHON: CTPOCHHE, (U3NYECKHE U XUMHUYECKHE
CBOMCTBA (peaKl1M ¢ aKTUBHBIMU METaJllIaMH, TaJIOr€HOBOJOPOJaMU, TOpEeHUE), IpuMeHeHne. Bogopoansie
CBSI3U MEKIY MOJIEKYJIaMHU CIIUPTOB. JIefiCTBHE METAHOJIA M 9TAHOJIA HA OPraHU3M YEJI0BEKa.

MHOroaToMHBIC CHUPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTpOCHHE, (U3MUYECKHE W XHUMHYCCKUE
CBOICTBA (B3aMMOICHCTBHE CO IIETOYHBIMUA METAJNIAMH, KAYECTBEHHAS PEaKIIUs HA MHOTOATOMHBIE CITUPTHI).
JlelicTBue Ha opranusm 4desioBeka. [[puMeHeHne ravuepusa u 3TUIEHTJIMKOJIS.

@deHoM: CTpOCHHE MOJEKYJbl, (QHU3MUECKUe M XUMHUYECKHe cBoiicTBa. TokcmuHoCTh (heHomna.
[Ipumenenue denomna.

ANbIeruapl U KemoHol. q)OpMaJH)Z[eFI/IZI, ancTajJapJACru/l: CTPOCHHC, (1)I/ISI/ILIGCKI/IC n XUMHYCCKHUEC
CBOMCTBa (peaKI_[I/II/I OKHCJIICHHA U BOCCTAaHOBJICHUA, KAYCCTBCHHBIC peaKHI/II/I), IOJIYYCHUC U IPUMCHCHHUC.

O/IHOOCHOBHBIE IpeJieNbHbIe KapOOHOBBIE KUCIOThI. MypaBbUHAs M YKCYCHasi KHCIOTBI: CTPOEHHE,
¢dusnveckne U XMMHYECKHE CBOMCTBa (CBOICTBA, OOIIME IS Kiacca KUCIOT, peakius >Tepu(HKaium),
nojryyeHue U npumenenue. CTeapuHoBasi U OJEUHOBAsL KUCJIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mblj1a Kak COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOILEE IEHCTBHUE.

CrnoxHble 3QUpbl Kak HPOM3BOJHBbIE KAPOOHOBBIX KHUCIOT. ['MAponaM3 ClOXKHBIX 3(QHUpoB. JKupbl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYTieBobl: cocTas, Kiiaccu(UKaIus yriieBo10B (MOHO-, TU- U TOJIMcaxapu sl ). [ mroko3a — mpoctenmmii
MOHOCaxXapua: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbl, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (B3auMoJIeiicTBHE C
ruapokcuaom menu(Il), okuciaerrne aMMuadHbIM pacTBOpoM okcuja cepedpa(l), BocctaHOBIIGHUE, OPOKECHHE
TJIFOKO3bI), HAX0XK/IEHUE B IPUPOJIE, TPUMEHEHHe, Onoorudeckas poib. @otocuHTe3. PpyKTO3a KaK H30MEp
TJIFOKO3BI.

Kpaxman u nemntonosa kak npupogHbie noaumepsl. CTpoeHne KpaxMania U 1ejuItono3bl. Guzndyeckue u
XUMHYECKHE CBOMCTBA kKpaxmala (TUIPOIn3, KaUeCTBEHHAs! PEaKIIHsl C HOAO0M).

OKCIEPUMEHTAIbHBIE METOJIbI M3YUYCHHUsS BEIIECTB M WX IMPEBPAICHUN: MpOBeIeHNEe, HAOII0ICeHUE 1
ONMMCaHUe JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKLIUU OJIHOATOMHBIX CIIMPTOB
(oxucnenne staHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJUIEPUHA C
ruapokcuaom meau(Il)), anbaerunos (okucieHne aMMUAYHBIM pacTBOpoM okcuja cepedpa(l) u ruapokcugom
menu(Il), B3aumoelicTBie Kpaxmalia ¢ MOJOM), IIPOBEICHHUE MPAKTHUECKOW pabOTHI: CBOMCTBAa pPacTBOpa
YKCYCHOW KHCIIOTBI.

PacuérHble 3aj1aun.

Brruucnenus no ypaBHeHHIO XUMHUYECKOM peakiinu (Macchbl, 00bE€Ma, KOJIMYECTBA HCXOAHOTO BEIIECTBA
WIM TPOJYKTa PeaKluu MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OIHOIO M3 MCXOIHBIX BEIIECTB HWIIU
MIPOAYKTOB PEAKIIMHN).

A3oTcoieprkalye opraHn4eckie CoeIMHEHusI.

AMMHOKHCIOTHI KaK aM(bOTepHI)Ie OpraHNYCCKUC COCOAMHCHUS. dOu3nyecKkne U XMMHYECKHE CBOMCTBA
AMHWHOKHCIIOT (Ha npumepe FJ'II/II_[I/IHa). buonornyeckoe 3HaueHNE aMHHOKUCIIOT. HCHTI/II[BI.



Benku kak NMpUpPOJHBIC BBICOKOMOJICKYJISIPHBIC COCAMHCHMS. [lepBUYHAs, BTOPUYHAS W TPETHYHAS
CTpYKTypa OelKoB. XMMHUYECKHE CBOMCTBA OENKOB: THAPOIIN3, JEHATYypalus, KaYeCTBEHHBIC PEaKIMH Ha
OEJIKH.

BKCHeDI/IMeHTaJ'IBHI)Ie METOJAbI HM3YYCHHMSA BCIICCTB U HUX HDGBD&IHGHHFIZ Ha6J'IIO,I[eHI/Ie U OIIMCaHHC
ACMOHCTPAlMOHHBIX OIILITOB: JACHATYpalud OeIIKOB IIpU Harp€BaHnu, OIBCTHBIC PCAKIINU OCIIKOB.

BbicokomosiekyisipHble coeJUHeHUs

OCHOBHBIC ITOHATHS XHMHHU BBICOKOMOJICKYJISAPHBIX COG,Z[PIHGHI/Iﬁl MOHOMEDP, IMOJIHUMEP, CTPYKTYPHOC
3BCHO, CTCICHb NOJUMEpHU3aAllUK, CpCAHAA MOJICKYJISIpHAsA  Macca. OcHOBHBIC METOJbI CHHTEC3a
BBICOKOMOJICKYJISIPHBIX COGI[I/IHCHI/II‘/'I — NOJIMMEpHU3aluAa U IMOJUKOHACHCAI .

OKcIIepMMEHTAJbHBIC METOJIBI M3YUYCHHS BEIISCTB M MX NPEBPAIICHUM: O3HAKOMJICHHUE C O6paSI_IaMI/I
MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAy1YKOB.

MexnpeIMETHEIC CBS3H.

Peanuzamuss MexnpeaMeTHbIX CBsA3€d IpU  HM3y4eHUMM oOpraHuyeckod xumuu B 10  kiacce
OCYIIECTBJISIETCSL Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TOHATUMH,
SIBJISIFOIUXCSL CUCTEMHBIMU JUISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

O61une CCTCCTBCHHO-HAYYHBIC IMOHATHA: SABJICHHUC, Hay‘IHHﬁ (baKT, I'uIoTe3a, 3aKOH, TCOpUA, aHAJINU3,
CHUHTCEC3, Knaccmbm(aum[, MEpUOANIHOCTD, H8.6JHOI[CHI/IC, HU3MCPCHUC, SKCIICPUMCHT, MOJACIMPOBAHUC.

dusuka: MaTepus, SJHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYa, YJHEPIeTUYECKUN YPOBEHb, BELIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBA, (PU3MUECKUE BETMUMNHBI M SMHULIBI UX U3MEPEHUSI.

Buonorus: xnerka, opranusMm, ouocepa, oOMEH BemiecTB B Opranu3Me, GOTOCUHTE3, OMOJIOTHUECKH
aKTUBHBIC BellecTBa (O€IKU, YTIAEBOIBL, KUPHI, HEPMEHTHI).

I'eorpadus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTLIIMBO, PECYPCHI.

Texnomorus: MUIICBBIC TIPOAYKTBI, OCHOBBI pPAllMOHAJIBHOTO TIIMTAHUA, MOIOIIUEC CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC ITPCIIapaThbl, MATCPUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
TeopeTnyeckne 0CHOBbI XUMHUH

XuMuueckuid d1eMeHT. AToMm. Sapo aToma, M30TOMBI. DJIEKTpOHHAs 000JI0YKa. DHEPreTHYecKHe
YPOBHH, TTOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 371eMeHTbl. OCOOCHHOCTH pactpeieTICHuUs JIEKTPOHOB 110
OopOUTANISIM B aTOMaXx dJIEMEHTOB MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(UTYpaIUs aTOMOB.

[lepuoanueckuii 3akon u [lepuoanueckas cucrema xumudeckux srnemenToB /1. 1. MenzaeneeBa. CBsi3b
nepuoanueckoro 3akoHa u llepumogmueckod cucremsl xumudeckux anemeHToB [[. WM. MenneneeBa ¢
COBPEMEHHOU T€OpUeH CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX DJIEMEHTOB U
00pa3zyeMbIX UMU MTPOCTHIX U CJIOKHBIX BEIIECTB 110 TPYIIaM U IepruoiaM. 3HadeHUE MePUOIMIECKOr0 3aKOHA
B Pa3BUTUU HAYKH.



Crpoenue BemiecTBa. XUMHUYECKash CB3b. BUIbI XUMHUYECKON CBS3M (KOBAJICHTHAsI HETOJSPHAS H
NOJISIpHAsl, WOHHAs, METaJUTMuYecKas). MexaHu3Mbl 00pa3oBaHMS KOBAJIECHTHONH XHMHYECKOH CBSI3U
(oOMEHHBIH W JTOHOPHO-aKIENTOPHBIN). Bomopomnas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPHUIIATEIHHOCTD.
Crenenp okucieHus. MIoHbI: KAaTUOHBI U AHUOHBI.

BeniectBa MOJEKYISPHOTO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA.
Tunel kpucTaUINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKH.

[TonsiTue 0 nucnepcHbIX cucreMmax. MICTUHHBIE U KOJUTOMIHBIE pacTBOpbl. MaccoBas J10Ji BEIIECTBA B
pacTBope.

KJ'IaCCI/I(l)I/IKaI_II/IH HCOPTaHNYCCKUX COCHHHGHHﬁ. HOMCHKJ'IaTypa HCOpPraHN4YCCKUX  BCIICCTB.
I'enernueckas CBA3b HCOPIraHN4YCCKUX BCHICCTB, MPUHAMJICIKAIINX K pa3JIMYHBIM KJIaCCaM.

Xumuueckasi peakuusi. Knaccudukanus XMMHUYECKUX PEaKIMi B HEOPTraHWYECKOW M OpraHUYeCcKOi
XMMHH. 3aKOH COXPAaHEHHUS MAcChl BEIIECTB, 3aKOH COXPAHEHMS U NPEBPAILECHUs YHEPIUHU IIPH XUMUYECKUX

peaKIusIX.

CkopocTb peakuuu, e€ 3aBUCUMOCTh OT Pa3yIn4HbIX (GakTopoB. OOpaTHMblE peakuuu. XUMUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [larense.

Onexkrponutuyeckas aucconuanus. CuiapHble U ciladble 271eKTpoauTsl. Cpena BOIHBIX pPacTBOPOB
BEIIIECTB: KUCIIas, HEUTpabHas, eJI0YHas.

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC pCaKkuu.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHMsI BELIECTB W WX NPEBPAIICHUN: JEMOHCTpalus TaduunLl
«Ilepuonnueckass cucrema xumuueckux siemeHtoB JI.  W. MengeneeBa», wu3ydeHue Mojeneil
KPUCTAJIINYECKUX PELIETOK, HaOmIroeHue
U ONHMCAHUE JEMOHCTPAllMOHHBIX M Ja0OpaTOPHBIX ONBITOB (pa3joXeHHe IepoKcHia BOJIOpOJA B
IPUCYTCTBUM KaTaJM3aTopa, ONPENENICHUE CpPEeAbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO
MH/IMKATOpa, peakUuu HOHHOrO OOMeHa), NMpOBEIeHHE NpaKTHUeCKOW paboThl «BiusHUE pa3avyHBIX
(haKkTOpOB Ha CKOPOCTh XMMHUYECKON peaKkIInmn».

Pacuérable 3a1a4u.

Pacuértel o YPaBHCHHUAM XUMHUYCCKUX peaKHHﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC paC‘léTBI, paC‘-IéTBI C
HCITOJIB30BAHHUEM ITOHATHA «MaCCOBas J0JIs1 BEIICCTBA.

Heoprannueckasi Xumus
Hemeramnsl. Ilonoxenune HemeraioB B Ilepmoandeckoil cucTeMe XMMHUYECKMX JJIEMEHTOB /.
W. MenneneeBa U 0COOEHHOCTH CTpOeHHsI aToMoB. (Du3nyeckue CBOWCTBA HEMETAJIOB. AJIOTPOIUS

HEMEeTaJUIOB (Ha IMpUMepe Kuciaopoaa, ceprl, pocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBAa BaXKHEHIIMX HEMETAIOB (TaloreHoB, cepwl, a3ora, ¢ocdopa, yriepona u
KPEMHUS1) U UX COEAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COETMHEHUN).

[IpumeHeHne BaXKHEUIINX HEMETAVIOB U X COCIMHEHUN.
Meramnsl.  [lonoxenne wmeramioB B Ilepuogudeckoll cucreMe XUMHYECKHMX 3JeMEHTOB /.

N. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000J04YeK aToMOB MeTayuioB. OOmme (uznueckue
cBoiicTBa MeTaiioB. CIUIaBbl METAJIIOB. DJIEKTPOXUMHUUECKHUH Psijl HAIPSHKEHUH METaIlJIOB.



XHWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHM, KW, KabIIUA, MAarHUH, aTIOMUHHH, [IUHK,
XpOM, KeJie30, ME/Ib) U UX COCAMHEHUH.

O6m1re criocoObl oyYeHHst MeTaJuIoB. [IpuMenene MeTauioB B ObITY U TEXHUKE.

OKCIIepUMEHTAJbHBIC METOJBI HM3VUCHHS BEIISCTB M HMX IPEBPAIICHHUM: HN3YYCHUC KOJIJICKIUU
«Metamel u CIIJIaBbI», 06p33LIOB HCMCTAJUIOB, PCHICHUC DJSKCICPUMCHTAJIBHBIX 3a/a4, Ha6HIOI[eHI/IC u
OIMMCAHUEC IACMOHCTpAlMOHHBIX M J'Ia60paTOpHI)IX OIIBITOB (BSaHMOHefICTBHC THApPOKCHUIa aJIFOMHHHA C
pacTBOpamMu KHUCJIOT U IJ.IGHO‘-IGfI, KauCCTBCHHBIC PCAKIITMU HA KATHOHBbI MeTaHHOB).

Pacuérnble 3aj1aun.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB [0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE MU 00BEMY
OJTHOT'O M3 YYacCTBYIOLIMX B PEAKIIMU BELIECTB, pacy€Thl Macchl (00bEMa, KOJUUECTBA BELIECTBA) IPOAYKTOB
peaxkuuu, €Clii OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Pone xumun B oOecrieueHUN BKOHOFHHGCKOﬁ, SHCPFCTHHCCKOﬁ u HHH.IGBOﬁ 6630HaCHOCTI/I, Pa3sBUTHH
MCIUIIMHBI. IlonsTue o HAaYYHBIX MCTOAAaX IMO3HAHUA BCIICCTB U XUMUYCCKHUX peaKuHﬁ.

[IpencraBienust 06 00IIKMX HAYYHBIX MPUHIUIAX TPOMBILIIEHHOTIO OJYyUYEHHUS BXKHEUIIUX BEILLECTB.

UenoBek B MUpPE BEIIECTB M MAaTEPUAJIOB: BaKHEHIIINE CTPOUTEIbHBIE MaTePHAIIbl, KOHCTPYKI[HOHHBIE
MaTepuaibl, Kpacku, CTEKJIO, KepaMHKa, MaTepuaibl JUlsl 3JIEKTPOHUKH, HAHOMATepuaibl, OpraHUueCcKue U
MUHEpaJbHbIE YA00pEHUsI.

XuMHUs W 3[I0pOBbE YEJIOBEKA: MpaBHJIa KCIOJNB30BAHMS JIEKApPCTBEHHBIX IpENnaparoB, IMpaBUiia
0e30macHoro UCIIOJIb30BaHUs IIpenapaToB OBITOBOIA XUMHU

B HOBCGI[HCBHOﬁ JKHU3HHU.

MexnpeaIMeTHRIE CBI3H.

Peanuszanus MexXnpeaMeTHbIX CBSI3eH MPH M3ydyeHUU oOuieil u HeopraHmdeckod xumuu B 11 kiacce
OCYILIECTBIISICTCS. Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, Tak U IOHSITHUH,
SIBJISIFOLIUXCS] CACTEMHBIMM JUJISI OT/IEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTecCTBEHHO-HAy4YHbIC TIOHATHS: HAY4YHBIN (DakT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CUHTE3,
KIaccupuKalus, IepuoAUYHOCTb, HAOIIOICHHE, IKCIIEPUMEHT, MOJISTUPOBAHIE, U3MEPEHHE, SIBICHUE.

®dusuka: MaTepusi, SHEPrus, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII, PAIMOAKTUBHOCTb,
MOJIeKYyJIa, SJHePTeTHYEeCKUI ypOBEHbB, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NUECKHe
BEJIMYMHBI ¥ €IMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: kierka, opranusM, SKocucTema, ouocdepa, Makpo- U MUKPOIIEMEHTHI, BATAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

Feorpa(bm{: MUHCPAJIbI, TOPHBIC IMTOPOJbI, ITOJIC3HBIC HCKOITACMBIC, TOIIJIMBO, PECYPCHI.

Texnomorus: XUMHUYECKad  MPOMBINIJICHHOCTh, MCTAJIyprus, IMPOU3BOJACTBO  CTPOUTCIIBHBIX
MaTepuraioB, CEIIbCKOXO03S1CTBEHHOE MMPOU3BOACTBO, IMHUIICBAA IMPOMBINUICHHOCTD, (I)apMaLICBTI/I‘-ICCKaH
MNPOMBINIJICHHOCTh, IMPOU3BOACTBO KOCMETUUYCCKHX IPCIapaTroB, MNPOU3BOJACTBO KOHCTPYKIHOHHBIX
MaTCepHraIOB, DJICKTPOHHAA MPOMBINIJICHHOCTD, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWHW HA BA30OBOM YPOBHE
CPEJIHET'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYYAIONIMMHCS MpPOTrpamMmm
cpemHero ooiero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM M MPEAMETHBIM). HayuHO-MeTo 1n4ecKoit
OCHOBOM 1 pa3pabOTKU IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MIPOrpPaMM CpeaHero oOIiero oopazoBanus
SIBJISIETCS] CUCTEMHO-JIEATEIIbHOCTHBIHN MOJIXO/I.

B cooTBeTcTBUM C CUCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMUHOCTHBIX DPE3YJIbTaTOB
OCBOEHUS IpenMera «XHUMHS» Ha YPOBHE CpeIHEro o0Iiero oOpa3oBaHUs BBIJCIEHbI CIEAYOIINE
COCTAaBJISAIOLIHE:

OCO3HAaHUC 06y‘laIOH_[I/IMI/ICH pOCCHfICKOI‘;I Fpa)KHaHCKOﬁ HACHTUYHOCTH — I'OTOBHOCTHU K CaMOPA3BUTHUIO,
CaMOCTOATCIBHOCTHU U CaMOOITPEACIICHUIO,

HaJIn4yue MOTHBAIIUU K 06y‘~I€HI/IIO;

I[eJIeHaNPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JTUYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPATUIUI 0a30BOI HAYKU XUMHH;

TOTOBHOCTh U CIOCOOHOCTh OOYyYaromMXcsi pyKOBOJICTBOBAaThCSl B CBOEH AESITENbHOCTH LEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMHU, IPUCYIIUMHU LIEJTOCTHON CHUCTEME XMMHUYECKOT0 00pa3oBaHMs;

HaJIM4YUC IIPAaBOCO3HAHUA AKOJIOTHYECKON KYJbTYPBI U CITOCOOHOCTH CTaBHUTh nejmm u CTpOUTH
JKNU3HCHHBIC ITJIAHBI.

JIM4HOCTHEIE PE3YJIbTAaThl OCBOCHHA MNPCIMCTA «XUMHUS JOCTUTalOTCA B C€IWHCTBE yqe6H0171 nu
BOCITMTATSIbHOM JACATCIBHOCTH B COOTBETCTBUU C T'YMAHUCTUYCCKHMH, COLHUOKYJIBTYPHBIMH, JYXOBHO-
HPaBCTBCHHBIMU IICHHOCTAMU U HACATTaMHU pOCCHfICKOFO rpaxIaHCKOTr' 0 O6IJ.I€CTB3., NPUHATBIMU B O6H_ICCTBC
HOpMaMH MW IpaBUJIaMKU TMOBCACHMS, CHOCO6CTBYIOHII/IMI/I mnmponcccaM CaMOIIO3HAHUS, CaMOpPa3BUTHUA U
HPaBCTBCHHOI'O CTAHOBJICHUS JINYHOCTU 06yqa101111/1xc51.

JIn4HOCTHEBIE PE3YyJIbTAaThl OCBOCHHUSA IMPEAMCTA «XUMHUSI OTpaxxaroT C(i)OpMI/IpOBaHHOCTB OIIbITa
IM03HABaTEILHON U Hp&KTPI‘—IGCKOﬁ JCATCIIBHOCTH 06yqa10m1/1x051 Mo peain3aluu IMPUHATBIX B O6HI€CTB€

HCHHOCTCﬁ, B TOM YHMCJIC B 4aCTH:

1) rpamIaHCKOTO BOCIIUTAHMS:



OCO3HaHHUS 00YyYaroNIMMHCS CBOUX KOHCTHTYLHOHHBIX MpaB U 00sI3aHHOCTEH, YBa)XKEHUS K 3aKOHY U
MPaBONOPSJIKY;

MMpEACTABJIICHUS O COMUAJIBHBIX HOPMAX U IMpaBUjIaX MCKINIHOCTHBIX OTHOIICHUHN B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOM TBOpquKOfI ACATCIIBHOCTU ITPpU CO3JaHUH y‘le6HBIX ITPOCKTOB, PCIICHUU
y‘Ie6HBIX 1 MTO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH MTOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHUSI, JTOTUKY M apTYMEHTHI IPYTUX MIPU aHAIH3e
pa3IUYHbIX BUJOB yUEOHOU NesITeNbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

HECHHOCTHOI'O OTHOHICHUA K UCTOPUUCCKOMY U HAYYHOMY HACJICIUIO OTCUECTBEHHOU XUMHU,

YBAKCHHU K ITPOLICCCY TBOPUCCTBA B O6HaCTI/I TCOPHUU U IPAKTUYCCKOT'O MPUMCHCHUSA XUMUH, OCO3HAHUS
TOT0, YTO JOCTUKEHHS HAYKH €CTh PE3yJIbTaT JJIUTENIbHBIX HAOIIOACHUN, KPOTIOTIMBBIX SKCIIEPUMEHTATIbHBIX

ITIOMCKOB, ITIOCTOSIHHOTO TPyAa YYEHBIX U IIPAKTUKOB;

HHTCpPCCa M IMMO3HABATCJIbHBIX MOTHUBOB B IIOJYYCHHHU MW IOCICAYIOIIEM aHallnu3c I/IHq)OpMaIlI/II/I 0
HNEPCAOBLIX JOCTUIKCHUAX COBpCMCHHOﬁ OTEYECTBEHHOM XHUMHH,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA .
HPaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMMOBEACHU,

CIIOCOOHOCTHU OLCHUBATH CUTyaluu, CBA3aHHBIC C XUMHWYECCKUMU SBJICHUAMU,
W NPpUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTUPYIACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEIACHUE U IMOCTYIIKH CBOUX TOBapHHIGfI C HOSI/IHI/Iﬁ HPAaBCTBCHHBIX U
IIpaBOBbIX HOPM K OCO3HAHHUC HOCJ'I@I[CTBI/II‘/‘I OTUX ITOCTYIIKOB;

4) popmMupoBaHHA KYJIbTYPHI 310POBb:

MMOHUMAaHUS IEHHOCTEN 370pOBOTO M OE30MacHOro oOpasza >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXUUECKOMY 3JI0POBBIO;

COOJIIO/ICHHsI TpaBWJI O€30MacHOro OOpallleHHus ¢ BEUIeCTBaMU B OBITY, NMOBCEJHEBHOM XHM3HM U B
TPYZIOBOM JEATENBHOCTH;

IMOHUMAaHWs HOCHHOCTU MpaBUJI HWHAWBUAYAJIBHOTIO W KOJUICKTHBHOI'O 0e30macHoro IIOBCJCHHUSA B
CUTyalUsX, YIPOKAOIINUX 30J0POBbIO U JKU3HU nmﬂeﬁ;

OCO3HAHHUS TOCIEACTBUNA U HENPUATHS BPEIHBIX MPUBbIUEK (YNOTPEOIEHUs alKoroJis, HapKOTUKOB,
KypeHUs1);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENILCKOM JEATENbHOCTH, OOIIECTBEHHO
TOJIE3HOM, TBOPYECKOM U IPYTUX BHUJIAX JIEATEIBHOCTH;

YCTaHOBKHM Ha aKTUBHOE y4acTHE€ B PEHICHHH MPAKTUYECKUX 3a7au COIMAIBLHON HampaBIeHHOCTH (B
paMKax CBOETo Kjiacca, MKOJIbI);



MHTEpeca K IMPAKTHYECKOMY HW3YyUCHHIO MPOQEecCHid pa3iiMdHOro poja, B TOM YHCIE Ha OCHOBE
MPUMCHCHUS TPCIAMCTHBIX 3HAHUH 110 XUMHU,

YBaXXEHUS K TPYAY, JIIOIAM TpyAa U pe3yJibTaTaM TPYI0BOH NEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHYaIbHOM TPACKTOPHH 00pa3oBaHus, Oyaymieii mpodeccun
U pean3aiiii COOCTBEHHBIX JKU3HEHHBIX TIAHOB € YYETOM JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMUH,
WHTEPECOB M MOTPEOHOCTEH 0OIIEeCTBA;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

9KOJIOTHYECKH I1€JICCO00PA3HOT0 OTHOIICHHS K MPHUPOJIC, KaK UCTOYHHMKY CYIICCTBOBAHUS JKM3HH Ha
3emie;

MMOHUMAaHHUS TI100aJIbHOTO XapaKTepa 9KOJOTHYECKUX MPOOJIeM, BIUSHUS YIKOHOMUYECKUX MPOILIECCOB
Ha COCTOSIHUE IPUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HaHUsA HCO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA IIOCTI/DKCHI/Iﬁ XMW JId  PCIICHHA  BOIPOCOB
PairoOHAJIbHOI'O ITPUPOAO0IIOJIB30BAHUS;

AKTUBHOTO HENpUATUSA [EHCTBUIM, MPUHOCSIIIUX BpEI OKPYXKAIOUIeW MpUPOTHON cpene, YMEHHs
MIPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJOTMYECKHE TOCIEICTBUS MPEANPUHUMACMBIX JIEUCTBUU U
MpPeI0TBPALIATh UX;

HaJIN4YHA Pa3BUTOr0 3KOJIOTMYCCKOI'O MBIIIJICHUS, 9KOJIOTHYCCKON KYJbTYpPbI, OIIbITa ACATCIBHOCTU
9KOJIOTUUECKOM HaIIpaBJICHHOCTHU, YMCHUS PYKOBOJACTBOBATLCA UMU B HOSHaBaTCHBHOﬁ, KOMMYHHKaTHBHOﬁ
n COHHaHLHOﬁ IIPAaKTHUKE, CIIOCOOHOCTH U YMCHUA aKTUBHO IIPOTUBOCTOATH UACOJIOTHHN XGMO(1)06I/II/I;

7) HUEHHOCTH HAYYHOI'0 MTO3HAHUSA:

cOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
0OIIEeCTBEHHO! MPAKTUKH;

MOHUMAaHUs CTeUU(UKN XUMUU KaK HAayKH, OCO3HaHUs €€ pojiu B (GOPMUPOBAHUU PallMOHAIBHOIO
HAY4YHOT'O MBIIIICHHS, CO3/IaHUM LIEJIOCTHOTO MPEJICTaBICHUsI 00 OKPYXKAIOLIEM MHUpE KaK O €IUHCTBE
MPUPOABI U YEJIOBEKa, B MO3HAHUM HPHUPOJHBIX 3aKOHOMEPHOCTEW M pEIIEHUU MpoOJIeM COXpaHEHMs
IIPUPOJIHOTO PABHOBECUS;

yOe:xIEHHOCTH B 0c000M 3HAYMMOCTH XUMUH I COBPEMEHHOM IIUBUIIN3ALUY: B €€ T'yMaHUCTUYECKON
HaIPaBJIEHHOCTH U BayKHOM pOJIM B CO3/IaHUU HOBOW 0a3bl MaTepuaIbHON KyJIbTYpPbl, PELIEHUH TJ100aIbHBIX
po0JIeM yCTOMUMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, YIHEPTeTHUECKOM, MUILEBOW U SKOJIOTHYECKOI
0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUEHUH YCIOBMM YCHEIIHOTO TpyJda M OSKOJOTHYECKH
KOM(OPTHOH KU3HU Ka)KI0T0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: ITOHUMaHUs CYIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh TMOJy4YaeMble 3HAHMS ISl aHAlU3a U OOBSCHEHMS
SBJIGHUH OKpPYXAloIIero MHpa W MIPOUCXOASAIIMX B HEM HU3MEHEHUH, yMeHus JeinaTb 00OCHOBAHHBIE
3aKJIIOYEHHs] HA OCHOBE HAyuyHBIX (AKTOB M HMEIOIIMXCA JaHHBIX C IEJbI0 IMOJyYEHHs JIOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIBLHO MCITOIb30BaTh XUMHYECKIE 3HAHUS JJId pCIICHUA HpO6J’I€M B pCaJIbHBIX
JKU3HCHHBIX CUTYALIUAX;

HHTCpPCCA K MMO3HAHUTIO U HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH,



TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa3OBaHHIO, K aKTHBHOMY
MOJIYUCHHUTIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUHU C JKU3HCHHBIMU HOTpGGHOCTSIMI/I;

UHTEpeca K 0COOCHHOCTSM TpYyAa B pa3jInuHbIX cepax NpodeccroHanbHON AeSTeIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpenmMeTHbie pe3yJibTaThl OCBOCHHS yueOHOro mpeaMeTa « XMMUs» Ha YPOBHE CPEIHEro 00IIero
00pa3oBaHMs BKIIOYAIOT:

3HaUYUMBIC IS (OPMHpPOBAHUS  MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXKIUCIUTUTMHAPHBIC
(MexXmpenMeTHbIE) OOIeHAyYHbIE TOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U
crenu(uKy METOJOB TO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPTHUS,
SBJIGHUE, MPOLIECC, CUCTeMa, Hay4yHbIH (aKT, MPHUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOopus,
UCCIIeIOBaHNe, HAOII0IEHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHUBEpCajdbHble yueOHble JeicTBHs ([IO3HABATENbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHbIC),
obecnieunBaromue ¢GopMupoBaHHe (YHKIMOHATBHOW TPAaMOTHOCTH W COLMAIBHOW KOMIICTCHIIUU

o0ydJaronmxcs;

CIOCOOHOCTh O0YYaroIMXCsl MCHOJIb30BATH OCBOCHHbIE MEXIUCLHUILUIMHAPHBIE, MUPOBO33PEHUECKUE
3HaHUS M YHUBEPCAJIbHBIC YUeOHBIE ICHCTBHS B IO3HABATEIIBHON U COIUAIBHON TIPAKTHKE.

MeTaHpeIlMCTHBIG PE3YIbTATHI OTPAXKAIKOT OBJIAACHNEC YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I IIO3HaBaTCJIIbHBIMHU,
KOMMYHHKAaTHUBHBIMU WU PETYJIITUBHBIMU HCﬁCTBHﬂMH.

ORy1ajieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30Bble JIOTHYeCKHE 1eliCTBUSA:
CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIPCACIIATE LECJIU ACATCIIBHOCTHU, 3aAdaBasl IMapaMCTpbl U KPUTCPpUHU HUX HOOCTHUIKCHUSA, COOTHOCUTH
PE3YIBTATHI ACATCIBHOCTH C IMMOCTABJICHHBIMU LCJTIAMU,

WCIOJIb30BaTh MPH OCBOEHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUIEHHUS] — BBIICNATH XapaKTEpHbIE
IIPU3HAKNA TOHSITHH M yCTAHABIMBAaTh MX B3aUMOCBA3b, MCIIOIb30BaThb COOTBETCTBYIOLIUE TMOHATUS IS
0O0BSICHEHUS OTAENBbHBIX ()AKTOB U SIBICHU;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIHA;

YCTaHaBJIMBATb NPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY NU3YUACMbIMU SIBJICHUSAMU,

CTPOUTHL JIOTUYCCKHUEC PACCYKACHUA (I/IHI[YKTI/IBHBIC, ACAYKTUBHBIC, 110 aHaJ'IOrI/II/I), BBISIBJISITH
3aKOHOMCPHOCTHU U MMTPOTUBOPCUUA B PACCMATPUBACMBIX SBJICHUAX, (i)OpMYJ'H/IPOBaTI) BbIBOAbI U 3aKJIFOUYCHHUS,

NPUMCHATH B IPOLCCCC IMO3HAHHA, HCIIOJIB3YyCMbIC B XUMHU CHUMBOJIMYCCKUC (3H8.KOBBIC) MOACIIN,
Hp606paSOBI)IBaTI) MOJCJIBHBIC IIPCACTABICHUA — XUMHAYCSCKHAI 3HAK (CI/IMBOJ'I) DJIEMCHTA, XHMHWYCCKadA
(bopMlea, YpaBHCHHC XUMHUYECKOU pCaknuuu — Mnpu pClIcHUN yLIC6HBIX TO3HABATCJIbHBIX U IMPAKTUYCCKHUX
3aaa4, MNPUMCHATHL HA3BAHHBIC MOJACIIBHBIC MPCACTABJICHUA IJId BBIABIICHHUA XapaKTCPHBIX IMPU3HAKOB
HU3Yy4aCMbIX BCHICCTB U XUMHWYCCKUX peaxum‘/’l.

2) 6azoBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIaZICTh OCHOBAMU MCETOJO0B HAYUYHOTI'O MMO3HAHUW BEIICCTB U XUMHWYCCKUX peaKuHﬁ;



dbopMynupoBaTh LETH M 33Ja4d HCCIEIOBAHUS, HCIOJB30BATh IOCTABJIEHHBIE U CAMOCTOSITEIILHO
chopMyJIMPOBAHHBIE BOTIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIs1 (HOPMUPOBAHUSI TUTIOTE3BI
IO TMPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIa/IETh HABBIKAMU CaMOCTOSTEIBHOIO IJIAHUPOBAHUS U MPOBEICHUS YUEHUYECKUX SKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHs HAOMIOAATh 3a XOAOM IIPOLIECCa, CAaMOCTOSATENBHO IPOTHO3UPOBATH €ro
pe3ynbTar, ¢GopMyIupoBaTh O0000IIEHUS U BBIBOJAbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJbTAaTOB
WCCJICTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoAeTIaHHON padoTe;

HpI/IO6peTaTB OIIBIT yquH‘ICCKOﬁ HCCJ’IGHOB&TCHBCKOﬁ u HpOCKTHOfI JACATCIIbHOCTU, IIPOSABIIATDH
CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOAOB PCHICHUA MPAKTUYCCKHUX 3ajay,
IMPUMEHCHUIO PA3JIMYHBIX METOAOB ITO3HAHMSL.

3) padora ¢ unopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOUYHUKAX HMHGPOpMAIUK (HAYyYHO-TIOMYJIApHAs JIUTEpaTypa
XUMHYECKOTO COJIEp)KaHUsl, CIPaBOYHbBIE MOcoOus, pecypchl MHTEpHETa), aHaTU3UpOBaTh HH(OPMALIUIO
pa3IMYHBIX BUAOB U (OpM  TpeAcTaBICHHS, KPUTUYECKH OLEHUBAaTh €€ JIOCTOBEPHOCTb U
HEMPOTUBOPEUYNBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHSTHh Pa3IMYHbIE METOJbl MpPHU TOUCKE M oTOope HMHpOopmanuu,
HE0OXOIUMOM TSI BHITIOJTHEHUST YUEOHBIX 3a/1a4 ONPEICIIEHHOTO THIIA;

pUOOPETaTh OMBIT MCIOJIB30BAHMS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMIHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpeacTaBIeHUS MHPOPMAIUU (CXEMBbI, IrpaduKy,
JMarpaMMbl, TaOJIULbl, PUCYHKH U IpYTHE);

UCIOJIb30BAaTh HAyuYHBIH S3bIK B KauecTBEe CpeAcCTBa NpH padoTe ¢ XMMHUYECKOH uHpopmauuei:
MPUMEHSITh MEKIPEAMETHBIC ((PU3NIECKHUE U MaTEMAaTHIECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, aO0OpEeBHATYPHI,
HOMEHKJIATYDPY;

HCIIOJIb30BaTh U HpeO6pa30BBIBaTL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.
OeBjaaaenue YuuB€EpCaJbHBIMA KOMMYHUKATUBHBIMUA JeHCTBUSIMM

3aJ1aBaTh BOIPOCHI o CYILLIECTBY o0cyxaaemMon TEMBI B xoJie nuanora
W/WIM JIUCKYCCUU, BBICKA3bIBaTh HJEU, (HOPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEILHO BBIMOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYyIaTh €  NPE3CHTAlMeld  pe3yJbTaTOB  II03HABAaTEIBHOW  JCATENIBHOCTH, IOJYYEHHBIX
CaMOCTOATEIIBHO WM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUU XUMHUYECKOrO DKCIIEPUMEHTA,
MIPaKTUYECKON pabOThI 110 UCCIIEI0OBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaM3allii Y4eOHOro MpoeKTa u
¢dbopmynrpoBaTh BBIBO/IbI
0 pe3ysbTaTaM MPOBEAEHHBIX HCCIEA0BaHNN MyTEM COTIacOBAHUS MO3UILIUHI B X0Je 00CYyXAeHUs U 0OMeHa
MHEHUSIMHU.

OBJIaIleHl/le YHUBEPCAJIBHBIMHA PEryJIiTUBHBIMU HeﬁCTBHHMHZ

CaMOCTOSITENILHO TUIAHUPOBATh M OCYILECTBIISATh CBOIO [103HABATEIBHYIO JIEATEIBHOCTD, ONPENEss e€
LN M 3aJa4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeaIaraeMblil aaropuTm
NEHCTBUIM TpU BBIMIOJIHEHUU Yy4EOHBIX M HCCJIEIOBATENbCKUX 3a/ay, BbIOMpaTh Hambosee 3(pPeKTUBHBIH
CIOCO0 MX pelIeHUs ¢ yUETOM MOITy4YeHHUs] HOBBIX 3HAHUHN O BEIIECTBaX U XUMHUECKUX PEaKLUsX;



OCYHICCTBIIATE CAMOKOHTPOJIb CBOCH JeITeIIbHOCTH Ha OCHOBE CaMOaHalIn3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC
[IpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHndeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTH IMPEJICTABICHUI O XMMHUYECKOM COCTaBISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MUpA, POJIM XUMHUH B MIO3HAHUH SBJICHUNA MPUPOIBI, B POPMUPOBAHUY MBIIIICHUS U KYJIbTYPBI JIMYHOCTH, €€
(GYHKIIMOHATBHOW T'PAMOTHOCTH, HEOOXOJUMOW il pelIeHHs] MPaKTHUYEeCKUX 3a7ad M HIKOJIOTMYECKU
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U PUPOIHON CPEAE;

BJIQJICHUE CUCTEMOW XUMHYECKMX 3HAHUN, KOTOpas BKJIOYAET: OCHOBOIOJArarolIUe IOHATHUS
(XMMUYeCKUil ~ BJIE€MEHT, aTOM, OJJIGKTPOHHass ~ O0OJOYKa  aToMa,  MOJIEKyJa,  BaJCHTHOCTD,
AJIEKTPOOTPHUIIATEIEHOCTh, XUMUYECKAs CBsI3b, CTPYKTypHas popmyiia (pa3BEpHyTas U COKpAIIEHHAs ), MOJIb,
MOJIIpHasl Macca, MOJISIPHBIA 00BEM, yrIepoAHbIi CKeJeT, (YHKIHOHANbHAS TPYIINa, paJuKall, U30MepHus,
M30MEpPbI, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U a30TCOAEPIKALIUE COEIUHEHUS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUs
CTpoeHMs oprannyeckux BemectB A. M. byTiiepoBa, 3aK0H cOXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIlMe B OCHOBE MOHUMAHUS IPUYUHHOCTH U
CHCTEMHOCTH XHUMHYECKHX SIBJICHUH, (DaKTOIIOTUYECKHE CBEICHHS O CBOWMCTBAX, COCTAaBe, MOJYYCHHUU H
0€30MacHOM HCMOJIb30BaHUU BAKHEHUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOHN JESTENbHOCTH
YeJI0BEKa;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATD XAPAKTCPHBIC IIPU3HAKKU HOHHTHﬁ, YCTAaHABJIMUBATL HX
B3aMMOCBA3b, UCITIOJIB30BATb COOTBCTCTBYIOIIMEC IMOHATHSA ITPU OITMCAHUN COCTaBa, CTPOCHUA U HpeBpaHIeHI/Iﬁ
OpPraHU4YCCKHUX COGHHHGHHﬁ;

c(hOpMHUPOBAHHOCTh YMEHH UCTIOIH30BATh XUMHUECKYIO0 CUMBOJIHMKY IS COCTaBICHHS MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHON) (OPMYJT OPTaHMYECKUX BEIIECTB U YPABHEHUN XMMHYECKUX
peaKuunii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB I WIUTFOCTPALUUUA UX XMMUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ YCTaHaBJIMBATh NPHUHAJIC)KHOCTb U3YUCHHBIX OPraHUYCCKUX BCUICCTB 110
WX COCTaBy M CTPOCHHMIO K OMNPENEIEHHOMY KIIACcCy/TpyIlie COeNWHEHUHN (YTJIeBOAOPOJbI, KUCIOPOA H
a30TCOJICpXKAIINE COCAMHCHHSI, BBICOKOMOJICKYJSIDHBIC COCIUHEHHS), JIaBaTh WM Ha3BaHUS 110
cucremarnyeckoir HoMeHknatype (IUPAC), a Taxxke NpUBOAWTH TpPUBUAIBHBIE HA3BaHHs OTJEIBbHBIX
OpPraHWYECKUX BEIIECTB (ITHJICH, IPOIUJIEH, alleTUJICH, STUJICHTJIMKOIb, TIHIEPUH, (heHo, hopMalibIeru,
areTanpJeru], MypaBbHHAs KHUCIOTa, YKCyCHas KHCIIOTa, OJIEMHOBAsh KHUCIIOTa, CTEApUHOBAsl KHUCIOTA,
TII0K032a, PpyKTO3a, Kpaxmal, HeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEIENATh BUIBl XMMHUYECKON CBA3M B OPraHUYECKUX COEJUHEHUSX
(onuHapHBIE U KpaTHbBIE);

CCbOpMI/IpOBaHHOCTI) YMCEHUA TNPUMCHATH IMOJOXCHUSA TCOPUH CTPOCHHUA OPraHUYCCKHUX BCIICCTB A.
M. ByTHCpOBa JISA OOBSICHEHHSI 3aBHCUMOCTH CBOICTB BCIICCTB OT HUX COCTaBa MW CTPOCHHA; 3aKOH
COXpPaHCHUA MaCChI BCIICCTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3UIECKHE U XUMHYECKHE CBOWCTBA
TUMIUYHBIX TPEICTABUTENCH PAa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, TPOTHIIEH,
aneTuieH, Oyranauen-1,3, metunoyraauen-1,3, 0eH30J1, METaHOJ, 3TAHOJ, TUICHTIUKOJIb, TIUIEPHUH, (DEHOT,
areTanbperu], MypaBbUHas U YKCYCHAsl KUCIIOTHI, TJIFOK03a, KpaxmMal, IeJITI0I03a, aMHHOYKCYCHAsl KUCIIOTa),



WJUTFOCTPUPOBATH TEHETUUECKYIO CBA3b MEKly HUMH YPAaBHEHHUSIMU COOTBETCTBYIOINX XUMUYECKUX PEAKIIUM
C MCTIOJIb30BAaHUEM CTPYKTYPHBIX (popmyT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTE€pPU30BaTh HWCTOYHUKU YIJICBOJOPOAHOTO ChIpbs (HE(DTH,
MIPUPOHBII ra3, yroip), CIOCOOBI UX MEPEpPadOTKH U MPAKTUYECKOE TPUMEHEHHE TPOIYKTOB MepepadboTKH;

c(hOPMUPOBAHHOCTh YMEHHI MTPOBOJAUTH BBHIYUCICHHS 110 XUMUYECKHM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA WU MPOAYKTa PEaKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO
u3 HCXOJHBIX BEILIECTB
WJIM MIPOJTYKTOB PEaKLnu);

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BJIaJCTh CHCTEMOM 3HaHUK 00 OCHOBHBIX METOJax HAy4YHOI'O IIO3HaHUs,
HCIIOJIb3YCMBIX B XHWMHU TIPpHU H3YUCHHUH BCIICCTB W XHUMHYCCKHUX SIBIICHUI (Ha6HIOI[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MO,Z[CJ'II/IpOBaHI/Ie), HCII0JIB30BATh CUCTCMHBIC XUMHUYCCKUEC 3HAHUA JJIA IIPUHATHA peH_ICHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYAllUAX, CBA3AHHBIX C BEIICCTBAMUA U UX ITPUMCHCHHUCM;

cOPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIa I[OJIb30BAHHUS XUMHYECKOH TIOCYAOH U
nabopaTtopHbIM 000pyZOBaHHEM, a TakKe IMpaBWiIa OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBIMOJIHATE XUMUYECKUN SKCIEPUMEHT (MIpPEBpAILCHUS
OpPraHMYECKUX BEIIECTB NPU HArpeBaHUU, MOJYyYEHUE ATUJIEHA U W3Y4YEHHE €ro CBONCTB, KaYECTBEHHbIC
peaKiuu OpraHu4YecKuX BEIIEeCTB, JeHATypalus OeJKOB MPH HArpeBaHWH, LIBETHBIE PEAaKIHMH OENKOB) B
COOTBETCTBUM C IPABWJIAMU TEXHUKHU O€30MACHOCTH IpPH OOpaIleHMH C BEIIECTBAMU M JIAOOPaTOPHBIM
0o0Opy/I0BaHUEM, TPEICTABISATh PE3yIbTaThl XMMHUYECKOTO AKCIEPUMEHTa B (OpME 3alluCh ypaBHEHUU
COOTBETCTBYIOIIUX PEeaKIUil 1 (HOPMyITUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTH YMEHUN KPUTHUECKU aHATU3UPOBATh XUMUYECKYIO HH(POPMALIHIO, ITOTy4aeMyI0 U3
pa3HbIX UCTOYHHUKOB (CpeacTBa MaccoBoi nHbopManuu, IHTepHET U qpyrux);

c(OPMHPOBAHHOCTH YMEHUH COOTIOAATH PaBUIIA YKOJIOTHYECKH IIETIECO00PA3HOTO MTOBEACHUS B OBITY
U TPYIOBOM AEATEIBHOCTH B LEISAX COXPAHEHUs CBOErO 3J0pPOBbS M OKpPYXKAIOIIEH MPUPOJHOW CpPEIbl,
OCO3HAaBaTh ONIACHOCTh BO3/IEHCTBUS HA JKUBbIE OPTaHU3MbI ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, TOHUMAas
cmbicn nokaszarens [TIK, noscHATs Ha nmpuMepax crocoObl YMEHbIICHHS U MPEeIOTBPAILEHUS] UX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIA 06yqa101111/1xcs1 C OrpaHMYCHHBIMHU BO3MOXHOCTAMH 3J0POBbLSA: YMCHUC NPUMCHATL 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOJAAX MMO3HAHUS BCIICCTB U XUMHNYCCKUX HBHCHHP’I;

IUISL CJIETIBIX M CIa0OBUIAIIMX OOYYaIOUIUXCSA: YMEHUE UCIOJIb30BATh PEIbEPHO-TOYEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMy!l.

11 KJIACC
Hpe,Z[MCTHLIe PE3YJIbTAaThl OCBOCHUSA KypCa <<061ua51 1 HCOPraHUYCCKasA XUMHA» OTPAKALOT:

c(OPMHPOBAHHOCTH MPEACTABICHUN: O XMMUYECKON COCTABISIONIEH €CTeCTBEHHO-HAYYHOH KapTHUHBI
MUpa, POJIM XUMHUHU B NTO3HAHUU SBJICHUHN NPUPOABI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYpPbl TUYHOCTH, €€
(YHKIIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl PELICHUs NPAKTHUECKUX 33a7a4 U IKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3[I0POBBIO U MPUPOTHON CpEE;

BJIQJICHUE CUCTEMOM XUMHYECKMX 3HAHMN, KOTOpas BKJIOYAET: OCHOBOIOJArarolIUe IOHATHUS
(XMMUYECKUIl 3J€MEHT, aTOM, M30TOI, S-, P-, d- DJIEKTPOHHbIE OpOUTAIN aTOMOB, MOH, MOJIEKYJIA, MOJIb,
MOJISIPHBI  00BEM, BaJEHTHOCTB, 3JEKTPOOTPULATEIBLHOCTb, CTEMEHb OKHCICHMS, XMMHUYECKas CBS3b
(xoBaJleHTHasi, MOHHAs, METaJUIMYecKasi, BOJOPOJAHAsA), KPHUCTAJUIMYECKash pPEUIETKa, TUIBI XUMHYECKHX



peakmuii, pacTBOpP, OAJIEKTPOJUTHI, HEIICKTPOIUTHI, AICKTPOJUTUYCCKAS JUCCOIMAIINS, OKHCIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pPEaKIMM, XUMHUUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccormanuu, nepuoanueckuid 3akon JI. M. MenneneeBa, 3aKOH COXpaHEHHUS! MacCChl
BCIICCTB, 3aKOH COXpaHeHI/ISI nu HpeBpaH_IeHI/ISI 3Hepr1/11/1 HpI/I XUMHUYCCKUX peaKuHst), 3aKOHOM€pHOCTI/I,
CUMBOJIMYECKHUH S3BIK XUMHH, MUPOBO33PCHUYECCKUE 3HAHMS, JICXKAIHE B OCHOBE MTOHMMAHMS TPUYUHHOCTH U
CUCTECMHOCTU XHUMHUYCCKHUX HBHGHHﬁ, CI)E[KTOJIOFI/I‘-IGCKI/IC CBCACHUS O CBOfICTBaX, COCTaBc, HOHy‘-IeHI/II/I nu
0€301acCHOM UCIOJIb30BAaHUU BOKHEUIITNX HEOPTaHUYCCKUX BEIIECTB B OBITY M MIPAKTUUYECKOMN JEATEITHHOCTH
YeJIOBCKA;

c(OPMHPOBAHHOCTh yMEHHUH BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHATUH, YCTaHABIUBATh HX
B3aMMOCBA3b, MCIIOIb30BaTh COOTBETCTBYIOLIUE IOHATUS IPU ONMCAHUM HEOPraHMYECKUX BEILECTB U UX
[IPEBPAILCHHUI;

C(OPMHPOBAHHOCTh YMEHHUI MCIIOJb30BaTh XMUMHUYECKYIO CUMBOJMKY JUIi COCTaBJIE€HUS (GOpMYII
BEUIECTB U YPAaBHEHUH XMMMUYECKUX peakuui, cucreMatudeckyto HomeHknatypy (IUPAC) u tpuBuaibHble
Ha3BaHUS OT/AEIbHBIX HEOPTaHMUECKUX BeUIeCTB (yrapHblil ra3, yrileKHCibli ra3, aMMHaK, raléHas U3BecTb,
HeraméHasi U3BeCThb, IUThEBAsI CO/A, IUPUT U IPYTHUE);

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ OIPCACIIATh BAJICHTHOCTDb U CTCIICHb OKHUCJIICHUA XUMHWYCCKUX DJICMCHTOB
B COCIUHEHHUSX Pa3JIMYHOTO COCTaBa, BHUJI XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAS, METa/NIMYECKas,
BOJIOPOJHAs) B COCAUHEHMSIX, THUI KPHUCTAJUIMYECKOM pEemETKM KOHKPETHOIO BellecTBa (aTOMHas,
MOJICKYJISIpHAs, WOHHAs, MeETa/UIMYecKas), XapakTep Cpelbl B BOJHBIX pPacTBOpPaX HEOPTaHUYECKUX
COCIMHCHHI;

c(OpPMUPOBAHHOCTh YMEHUN YyCTaHABIMBATh MPHUHAJJICKHOCTh HEOPraHMYECKMX BEIIECTB IO HX
COCTaBy K ONpEAETEHHOMY KIJIACCY/TpPYIIe COeIWHEHHH (IIPOCThIE BEMIECTBA — METAJIBl M HEMETaJLIbl,
OKCH/JIbI, OCHOBAaHHUSI, KUCIIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH pAacKpbIBaTh CMbICH mepuoanyeckoro 3akoHa J[. WM. MenneneeBa u
JIEMOHCTPHPOBATH €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO ¥ IPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTePU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKUX JIEMEHTOB
14 nepuonoB Ilepuonnyeckoit cucteMbl Xxumuueckux 3aemMeHToB Jl. Y. MeneneeBa, UCHOb3ys OHATHS
«S-, p-, d-DJIEKTPOHHBIE OPOUTATHY, «IHEPTETUUECKHUE YPOBHMUY», OOBACHATh 3aKOHOMEPHOCTH HU3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M MX COEIMHEHHMH mo mepuoaaMm u rpymnnam [lepuoandeckoil cuctemsl
xuMudeckux ajiemenToB J1. . Meneneena;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIECTB PA3IMYHBIX KJIACCOB, OATBEPK/IATh CYIIECTBOBAaHUE TEHETUUECKOU CBSI3U MEKTY
HEOPraHUYECKUMH BEIIECTBAMU C TIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHI;

c(OPMUPOBAHHOCTh YMEHHMsI KJIACCH(PHUIIMPOBATh XMMHUECKHUE PEAKIUU MO Pa3INYHbIM IpHU3HAKaAM
(4ucmy ¥ COCTaBY pearupyromiux BeIecTB, TeIoBOMY (D PEKTy peakiiuu, N3MEHEHHUIO CTETIEHEH OKUCIICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIUH, YIACTUIO KaTaanu3aTopa);

c(OPMHPOBAHHOCT YMEHHH COCTaBJIATh YpPAaBHEHHMS pPEAKUMH pPAa3IUYHBIX THUIIOB, MOJHBIE H
COKpalIEHHbIE YPABHEHMSI PEAKIMil HOHHOTO OOMEHa, YUYUTBIBAs YCIOBHS, IPU KOTOPBIX 3TH PEAKIUU UIYT
J10 KOHIIa;

c(hOPMHUPOBAHHOCTh yMEHUN TPOBOAWTH PEAKIMH, TMOATBEPKIAIONMINEe KauyeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIKNE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHil
MOCPEACTBOM COCTABIICHUS DIIEKTPOHHOTO OallaHCa ITUX PEaKIIUi;



c(OPMHPOBAHHOCTh YMEHUN OOBSCHSITH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH PEaKIuu OT Pa3IMIHbIX
(akTOpOB; XapakTep CMEIIEHUS XHMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBHS
(mpunnun Jle [larense);

cOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE TIPOIECChI, JIekKallhue B OCHOBE
MIPOMBIIIIJICHHOTO TOJIyYeHHUsI CEPHOUM KUCIIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH MPEICTABICHUI 00
OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAMTH BBIYMCICHUS C UCIOJIH30BAHUEM IOHITUS «MaccoBasi OIS
BEIIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH ra30B MPU XMMHMUYECKHX PEAKIMSIX, MacChl BEIIECTBA WM
00BEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIM 00BEMY OTHOTO U3 YUACTBYIOLIUX B PEAKIHH
BEIIECTB, TEIUIOBOro 3((eKTa peakluu Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl BEILECTB, NIPEBPAIIECHUS U
COXPaHEHUs PHEPTHH;

cOpPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIa I[OJIb30BAHHUS XUMHYECKOH TIOCYAOH U
nabopaTopHbIM 000pyZOBaHHEM, a TakKe IMpaBuia OOpAIlEHUS C BELIECTBAMH B COOTBETCTBHM C
WHCTPYKIUSMH TI0 BBIITOJHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBATh W BBINOJIHATh XMMHUYECKUH DKCIIEPHUMEHT (pa3siosKeHHe
IEPOKCH/Ia BOJOPOJa B IPUCYTCTBUM KaTalIW3aTopa, ONpPE/eTIeHUe Cpe/ibl PACTBOPOB BEIIECTB C MOMOIIIBIO
YHHBEPCAILHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIINHU, PEAKIIUU
MOHHOTO OOMEHA, KaueCTBEHHBIE PEAaKIMU Ha Cyib(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS,
pelleHre FKCIIepUMEHTAIbHBIX 331a4 110 TeMaM «Metamnsl» 1 «HemeTamib) B COOTBETCTBUHU € IIPAaBUIIAMU
TEXHUKU 0€30MacHOCTH MpU OOpaIeHUH C BEIECTBaMU U Ja0OpaTOpHBIM 000OpYAOBaHUEM, IIPEACTABISTh
pe3yabTaThl XMMHYECKOTO SKCIEpUMEHTa B (OpMe 3almUCH YPaBHEHUH COOTBETCTBYIOILMX peakUuil u
(bopMyIHpOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKU aHATM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TIOIYIaeMYIO U3
Pa3HbIX UCTOYHUKOB (CpeICTBa MACCOBOM KOMMYHHMKAIMK, UHTEpHET U APYTUX);

c(OpMHUPOBAHHOCTh YMEHUI COOIIOAATH MTPaBHIIa HKOJIOTHYECKHU 1E1eCO00Pa3HOro MOBEACHHUS B ObITY
U TPYIAOBOM JEATEIBHOCTH B LENSAX COXPAHEHHUs CBOErO 3JI0POBbS M OKPYXKAKOUIEH NPUPOJHOM CpE.bl,
OCO3HaBaTh OMACHOCTh BO3JECUCTBUS Ha JKMBBIE OPraHU3Mbl OINPEACIEHHBIX BELIECTB, IMOHUMAs CMBICI
nokazarenss IIJIK, mosicHATP Ha mnpumMepax crocoObl YMEHBIIEHHS W MPEIOTBPALEHUS UX BPEIHOIO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIA 06yqa}0u11/1x051 C OrpaHMYCHHBIMHU BO3MOXHOCTAMH 3J0POBbLS: YMCHUC NPUMCHATL 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOAAX MMO3HAHUS BCUICCTB U XUMHNYCCKUX HBHCHHP’I;

IUIsL CJIETIBIX M CIa0OBUIAIIMX OOYYaIOUIUXCSA: YMEHHE UCIOJIb30BATh PEIbEPHO-TOYEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyl.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne || HaumeHoOBaHue pas3aenos u Konunuyectso yacos DNEeKTPOHHbIe
n/m TEM Nporpamm! Bcero|| KOHTpobHbIe || [TpakTU4eckme (undposbie)

obpasosartesibHble
pecypcbl
|Pa3,qen 1. TeopeTnyeckme 0CHOBbI OPraHMYECKO XMMUK ‘

paboTbl paboTbl

1.1 |MpegmeT opraHUYeckom xmummn.|| 3
Teopua cTpoeHms
OpraHMYecKnx coeanHeHunn A.
M. bytnheposa




Ne HanmeHoBaHWe pa3genos u Konunyectso 4acos DNEKTPOHHbIE
n/n TEM Nporpamml Bcero|| KoHTponbHble || MpaKkTuueckue (uméposeie)
paboTbl paboTbi obpasoBaTtesibHble
pecypcbl
|VIToro no pasgeny H 3 H ‘
|Pas,qen 2. Yrnesogopoapbli ‘
2.1 |[MpeaenbHble yrnesogopoabl — || 2
ajKaHbl
2.2 ||HenpegenbHble yrnesogopoabl:|| 6 1
a/IKeHbl, aNKagMeEHbl, aNKUHbI
|2.3 HApomamqecme yrnesoaopoabl H 2 H H H
2.4 |[[pnpoaHbIe UCTOYHUKN 3 1
yrneso40poaos U ux
nepepaboTka

|l/IToro no pasaeny H 13 H

|Pa3p,en 3. Kucnopopcopeprawme opraHu4ecKkme coeguHeHuA

|3.1 HCI‘IMprI. deHon H 3 H H H ‘
3.2 |Anbgerngbl. KapboHoBble 7 1

Kncnotbl. CnoxkHble 3dupbl
|3.3 Hyrnesop,bl H 3 H 1 H H ‘
|I/IToro no pasgeny H 13 H ‘
|Pasp,en 4. A3oTcoaeprKauime opraHU4YecKue coeguHeHus ‘
|4.1 HAMMHbI. AMUWHOKMCNOTbI. benku H 3 H H H ‘
|l/IToro no pasgeny H 3 H ‘
|Pa3p,en 5. BbicOKOMOneKynapHble coegUHEeHUA ‘
|5.1 HI‘InaCTmaCCbL Kayuyku. BonOKHaH 2 H H H ‘
|VIToro no paszeny H 2 H ‘
OBLUEE KOMMYECTBO YACOB NO 34 2 2
MPOrPAMME
11 KJIACC

Ne || HanmmeHoBaHuWe pa3aenos u Tem Konunyectso yacos ‘ DNEeKTPOHHbIe
n/n nporpammel Bcero|| KoHTponbHble || MpakTuueckune (udposbie)
paboTbl paboTbl obpasoBaTenbHble
pecypcol

|Pa3p,en 1. TeopeTnyeckne 0CHOBbl XMMUU
1.1 ||CtpoeHue aTomos. Mepunoanyeckuin| 3

3aKOH U Mepuroanyeckana cuctema

XUmMmmnyeckmx anemenTtos . U.

MeHpeneesa
1.2 |[CTpoeHMe BeLLecTBa. 4

MHoroobpasue BelLecTs




Ne || HammeHoBaHuWe pa3genos u Tem

KonunyectBo 4yacos

DNEeKTPOHHbIe

n/n nporpammei Bcero|| KoHTponbHble || MpakTuyeckue (udposbie)
pa6oTbl pa6oTbl obpasoBaTenbHble
pecypcbl
|1.3 HXMMqucxme peakuuu H 6 H 1 H 1 H ‘
|I/IToro no pasgeny H 13 H H H ‘
|Pas,qen 2. HeopraHuyeckasa xumus ‘
|2.1 HMeTannbl “ 6 H H 1 H ‘
|2.2 HHemeTannbl H 9 H 1 H 1 H ‘
2.3 ||CBA3b HEOPraHUYECKUX 1 2
OpraHNYyecKmx BeLLecTB
|VIToro no pasaeny “ 17 H H H ‘
|Pasp,en 3. XMmMA U }KU3HDb ‘
|3.1 HXMMMH N XU3Hb H 4 H H H ‘
|l/IToro no pasaeny H 4 H ‘
OBLLEEE KOJTMYECTBO YACOB MO 34 2 3

MPOrPAMME
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