MyHUIMITansHOEe aBTOHOMHOE 00Ieo0pa3oBarenbHoe yupexaeane «Cpemnasas obmeodpazoBaTelbHas ImKojga Ne
15 (MAOY COII Ne 15) mepenmenoBano B [lepBoypambckoe MyHHIHNAIFHOE aBTOHOMHOE
obmmeobpazoBarensHoe yupexnaeHne «Cpemsss oOmeoOpasoBatenbHas mkoida Ne 15 mmenn E.M. I'pummyna
(IIMAOY «COMI Ne 15»). ITocTtaHoBIeHHEe AIMHHHACTpAINH Topoackoro okpyra IlepBoypambsck ot 26.12.23 Ne
3565. Ha ocHoBanmm mpukasza aupekropa mkoimsl oT 26.01.24 Ne 27 TIMAOY «COII Ne 15» sBmsercs
npaBonpeeMHnkoM MAOQOY COII Ne 15. Hacrosimuii JTOKanbHBI HOPMATHBHBIM AaKT INKOJIBI SIBIISICTCS
nerctByromuM 11 [IMAOY COL Ne 15

MUHUCTEPCTBO NPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

MyHuIIMNIAJIbHOE ABTOHOMHOE 00111e00pa3oBaTeibHOE YUpesKIeHne
«Cpennsis 001meodpasoBarebHas mkoJaa Ne 15
ropoackoi okpyr Ilepsoypasbck

Copnep:xaHue COOTBETCTBYET
¢enepanpHOl paboueil mporpamMme 0 XUMHU

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «Xumus. ba3oBbiid ypoBeHb»

st ooyvaromuxcs 10 — 11 knaccos



INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MONOKeHUH «CTparerun pa3BUTHSA
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U Pa3BUTHUA O0y4arOIUXCs CPEICTBAMU y4eOHOro ImpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIE MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe 00Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4aroLMXCsl HA YPOBHE CPEAHEr0
o01rero od6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHHE U MOCTPOEHUE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LMBUJIM3AllMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMeHHash XMMHS KaK HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOUIMMM LEISAMH M TNPUHIMIAMH CpeAHero oOIiero odpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COIIMYMA,
IPOI0IDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  npeaMera «XuUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
xuUMusA» 1 «OO011ast 1 HeOpraHMyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HaHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
OnpeAciEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKUX M DJIEKTPOHHBIX MPEJACTABICHUN O CTPOCHUHU BEIIECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBS3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

ITox HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
WU3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS TEOPETUYCCKHH MaTepuan u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAUYCHHUE TEPUOJUYECCKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3UIIHH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUs
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IMPOIIECCY
TBOpPYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOTOJTHEHUSI 3HAHUMN, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH M TEOPETUYECKHUMH MPEINOCHIIKAMH,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
OYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI  MaTepHasoB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3AIUUA OOYyYarOMINXCs
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHHUIO COJEPKaHUS W TOCTPOEHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MTOMCKa, aHAIIN3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  ONPENEICHUU  COJepPKATeIbHOU
XapaKTepUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HampaBiICHHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Haykhn Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOM MOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xu1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIFOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYIMHBIX O0OOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BEILIECTB U XUMHUECKHUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTHUKA LI€Jel U 3a7ad U3y4eHHUs MpeJIMETa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOyueHwus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYUYECHUs] 3HAHUM M MPUMEHEHHUS WX B PEATbHOM JKU3HU YISl PEIICHUS
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus 0oOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
(dopMHpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aM0OOpa3oBaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30ITaCHOCTU XapaKTepa BIMSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOTOJHEHUS SHEPreTHYEeCKUX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUsI OIbITa MCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PELICHUHN B CUTYAIUSAX, CBA3aHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHMyecKoil XMMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B IIOJIYYECHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEUIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUU (IJ1aBjieHUE, O0yTIMBAHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NPOCTEeHIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEpPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psii. AlETuieH —
IPOCTEHIINN MPEACTaBUTENb aJIKUHOB: COCTaB, CTpOeHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
rajJJoreHUPOBAaHUS W HUTPOBAHUS), TOJIyde€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YIIeBOAOPOOB. [IpupoaHblid ra3 U MonyTHbIE HE(PTSIHBIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb ¥ NPOIYKThI €ro NepepadoTKH.

OKCHEpUMEHTAIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekuu «HedTe» u «Yromapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJECHHE IPAKTHYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHsble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWMCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJAaMH, TOPEHUE),




npruMeHeHne. BonopoiHbie CBA3M MEX1y MOJIEKYJIaMU CIUPTOB. JlefiCTBHE METaHOIa U STaHOJIA
Ha OpraHMu3M YelloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIEMCTBUE CO IMIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOrOaTOMHbIE cIuUpThl). JleficTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riunepuHa u
STHJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKne u
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS U BOCCTAHOBJICHMs, KAayeCTBEHHBIE DPEaKLUu),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KHCIIOT, PeaKIus
TepudUKalMM), MOoIydeHue M mpuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenune xupoB. buonoruueckas posb )KUpPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruzapokcuaom meau(ll), oxucieHume amMMuauHbIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, ononorunyeckas posb. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHHe Kpaxmaia U IeJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs Peakusi C HOJ0M).

OKclepUMEHTAbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpallleHHi: INpOBEeHNE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEeaKIMKU OJJTHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHona okcuaoMm wMeau(ll)), MHOroaromMHbIX
CnupTOB (B3auMojelcTBHE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMmajga C HOJOM), TPOBEACHHE MPAKTUYECKOW pabOTHI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie opraHu4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMiKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIC coeanHeHUs. [lepBuyHas, BTOpHYHAs U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMEHTaIbHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHUM, I[BETHBIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CPElHAs MOJeKyJsipHas wmacca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3AIUS U TOJTMKOH/ICHCAITHUS.



DKcrepUMEHTAbHbIE METO/bl M3YUYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCST Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIIOTe3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHHE, H3MEPEHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®usznka: MaTepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIeBOIbI, KHUPHI, (PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUIUBO, PECYPCHI.

TexHonOrys: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKApCTBEHHBIE U KOCMETHYECKHE MPEnapaThl, MaTePUAIIbI U3 HCKYCCTBEHHBIX M CHHTETHYECKHIX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XvUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAas OO0OJIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTajsiM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOI TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

CrpoeHue BemiecTBa. XUMHYECKas CBA3b. BHIbl XMMHUYECKOW CBS3U (KOBaJECHTHas
HEeNoJIsipHasl W TOJspHas, MOHHas, MeTauindyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). BogopoaHas cBsizb. BaneHTHOCTD.
DJIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCTIEHUS. IOHBI: KaTHOHBI U AHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCcHEpCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBas 10
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEILECTB. ['eHeTHueckas CBs3b HEOPraHUYECKUX BEILECTB, NPUHAMICKALIUX K pPA3IUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUUECKUX pEaKkIUi B HEOPraHUYECKOW U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHHS MACCHI BEIECTB, 3aKOH COXPAHCHUS WU IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLUu.
Xumnueckoe paBHoBecue. DakTOpbI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOI'O PaBHOBECHS.
[Tpuniun Jle [larensbe.



DnekrponuTtrueckas auccoruanus. CuibHble u ciaadble 37eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTPaJIbHAS, LIEJIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUHU.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M UX MPEBPALICHUN: JIEMOHCTpAIUs
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMYECKUX pemEéToK, HaOJII0AeHHEe U ONUCAaHUE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIUM.

Pacuérnble 3a1aun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKLIUM, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCMOIB30BAHUEM MTOHSATHS «MACCOBAs J10JIS1 BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME XUMHUYECKHX
sanementoB JI. WM. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI atroMoB. Dusnueckue CBOHCTBA
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHoOB, cephl, a3oTa, docdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COEMHEHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢duznueckue cBoiicTBa MeTamioB. CIUlaBpl METAIOB. DJIEKTPOXUMHUYECKUHA psAJ HANPSHKEHUN
METAJLJIOB.

XVMUYECKHE CBOICTBA Ba)XHEWIIMX METAIJIOB (HATPUM, Kaluii, KalblMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B OBITY U TEXHHKE.

DOKCIEepUMEHTAIbHBIE METO/Ibl H3yYEHUsS BEIIECTB M HMX TNPEBPALICHUN: HU3YYCHHE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHUE HKCIEePHUMEHTAIbHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT U IEJoYeil, KaueCTBEHHbBIC
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnbie 3amaun.

Pacué€Tel mMaccel BemecTBa Wi 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINU, €CITH OJTHO M3 BEIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON M TTUIIEBOM 0€3011acHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHUHIUINAX [POMBIIUICHHOTO TMOIYyYeHUs
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MaTEPHAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAaCKH, CTEKJIO, KE€paMUKa, MaTepuaiabl s 3JIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpaIbHbIC yI0OpEHUS.

XUMHS U 3]I0pOBbBE YEJIOBEKA: MPABWIIA HCIHOJIB30BAHUSA JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacCHOTO MCIIOIh30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKON XUMHUU B
11 xnacce ocymiecTBIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHA,



TaK M MOHSTHUH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOPHS,
aHaJIW3,  CHUHTE3,  KiIacCU(pUKalus,  MEePUOJUYHOCTb,  HAOIIOJEHHE,  IKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
pPalOaKTUBHOCTh, MOJICKYJa, SHEPreTUYCCKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE
COCTOSTHUE BEILleCTBa, PU3NYECKUE BEIUYNHBI U €AUHUIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpaduisi: MUHEPAITbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO035CTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMaleBTUYecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, SJEKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-JIEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS B CBOEH N1€ATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOIl M BOCIUTATEIbHOM JIEATENILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXXJIJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU W MPaBUJIAMU IOBEJEHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTHMYECKOW JESATEIbHOCTH OOydYaloUIMXCs IO pealu3aluu
IPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUSI O COIMAIBbHBIX HOpPMax M MpPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh PEe3yJbTaT JJIUTENbHBIX HAONIOJACHUH,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, IOCTOSTHHOTO TPpYyZAa YYEHBIX U ITPAKTHKOB;

MHTEpECa M II03HABATEJIIBHBIX MOTHBOB B IIOJIYYEHHH U TOCIEAYIOIIEM aHAIIN3E
UH(OPMALIUHU O TIEPETOBBIX TOCTUKECHUAX COBPEMEHHOM O0TEUECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIICHUBATH CBOE IOBEJEHUE W IOCTYIIKM CBOMX TOBApUUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHMUA LEHHOCTeH 310pOBOro M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUA UEHHOCTH TPAaBWJI WHAWBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MaCHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS AIKOTrOJif,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESATEIBHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO MpodeccHil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccuu U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIMSHHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBUI, NPUHOCAIIMX BpEN OKpYKaloLeHd MPUPOAHON cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OIBITA
JEeSTENIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYKarolieM
MHpE KaK O €JUHCTBE IMPUPOJbI U YEIOBEKA, B NMO3HAHWHU IMPUPOJHBIX 3aKOHOMEPHOCTEW H
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOH pPOJIM B CO3JaHMHM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpbI, PEHIEHUH TI00ANbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
DHEPreTHYECKOM, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HayYHBIX (DPAKTOB U MMEIOLIUXCS IaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPBIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cdepax npodeccuoHaTIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIC0OBaHKE, HAOII0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaroniye (GOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIHUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJbHblEe YdeOHBbIE ACHCTBHS B I03HABATEIBHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OgJjiajieHNe YHUBEPCAJILHBIMH Y4€OHBIMH MO3HABATEIbHBIMHU JICHCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOATENILHO (POPMYITHPOBaTh M aKTYalIM3MpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh eI JAEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTU C MMOCTABJICHHBIMHU LIEIISIMU;

HCIIOJIB30BaTh IpPHU OCBOCHUU 3HAHUI HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISATH
XapakTepHbIe TMPHU3HAKKH TOHATHH W yCTaHABIWBaTh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHUE MOHATHUA IJIA 00BsACHEHNS OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KIIACCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PpaCCYKIEHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aHAJIOIHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBICHHAX, ()OPMYIUPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSATHh B TIpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (OpMyina, YpaBHEHHE XHMHYECKOW peakuud — TpU PEIICHHH YYeOHBIX
MO3HABATCIIbHBIX W IMPAKTHYCCKUX 3a4av, NPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB HM3Y9aeMBIX BEIIECTB U XUMUYECKUX PEAKIIHA.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUUYECKUX PEAKLUM;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICIOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0OB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JAUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

dbopMynHpoBaTh 3ampOChl M MPHUMEHATh pPa3IMYHBIE METOJAbl NPH IOUCKE M OTOOpe
uHpopMaLnu, He0OXOAMMOM IS BBIIOJIHEHHsI yUeOHbIX 3aa4u ONpeeIEHHOTO THIIA,;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (hOpMY IpencTaBiIeHUs] HHPOopMaIUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa Mpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((QU3MUeCKue W MaTeMaTH4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (QOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MpPaKTUUYEeCKOH paboThl IO HCCIEJOBAHUIO CBOICTB HM3ydaeMbIX BEIIECTB,
peanu3alu y4eOHOro mpoekta M (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0J1€ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO NMO3HABATEIbHYIO ESTENbHOCTD,
onpenensds e€ eI M 3aJauyd, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHIMOJHEHUHM YYEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(PEeKTUBHBIN CIOCOO MX PELIeHHUs C YYETOM MOJIyYeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs OTpa)KaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XWMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHusT TPAaKTHYECKUX 3a7ad M SKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JNEKTPOOTPUIIATENIFHOCTh, XHMHUYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM,  YITICPOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUS, MOHOMED, HOJIUMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPraHHUUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUA, JIeXKAlllue B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON A TETHbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKK MMOHATUH, YCTaHABINBATH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MTOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTAaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpani€éHHON) (popMysT opraHMuecKUX BEIIECTB
U ypaBHEHWH XMMHUYECKHX PEAKIMH, W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUIS WIITFOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIMBATh NPUHAJIC)KHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OIpPENelEHHOMY KJIAcCy/Tpymiie COEAMHEHUH
(YrIeBoJOpoOdbl, KHCIOPOI W a30TCOJAECpPKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMsA No cucremarndeckoi HomeHkinatype (IUPAC), a Taxxke
NPUBOJINTh TPHUBHAJBHBIC HA3BaHUS OTIENBHBIX OPTaHWYECKHX BEUIECTB (ITHIICH, MPOIHJICH,
alleTWiIeH, STWIEHIJIMKONb, TIHMLEPUH, (eHOod, (QopManbAerujl, aleTalblIeruj, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBS3M B OPTaHUYECKHX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHWYECKHX
BemecTB A. M. bytnepoBa ansi 00bsICHEHHs 3aBUCHUMOCTU CBOMCTB BEIECTB OT MX COCTaBa M
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENICH PA3IMIHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NPONWIEH, aleTwieH, OyramueH-1,3, merunOyraauen-1,3, Oensodn,
METAHOJI, STAHOJI, STHJICHTINKOIb, TIUICPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMmas, LeJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOEe MPUMEHEHHE
MIPOJIYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOAMTH BBIUUCICHHUS 110 XUMHYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHHH BIaJIETh CHCTEMOU 3HaHWH 00 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPM M3YYCHMM BEILECTB M XUMHYECKHMX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IIPUMECHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYNOH U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XUMHUYECKHUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpHu
HarpeBaHUU, LIBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBUU C IPAaBUIIAMU TEXHUKU 0E30IIaCHOCTU
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUui u
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTM B LENSIX COXPAHEHUsS CBOETrO 3/0pOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CocoObl YMEHBIICHUS U MPEAOTBPAILIECHUS UX BPEJAHOTO BO3AEHCTBHS HAa OpraHHU3M
YEJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUI;

JUIs  CceNbIX M cAa0OBHIAMIMX OOyYaroIMXcs: YMEHHME HCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XWMHUYECKOW COCTaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, PO XHMMHUU B TO3HAHUU SIBICHHUA TPUPOIBLI, B (POPMUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelleHrsT TPAKTHYECKUX 3adad M OKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJATrarol[ue
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, MeTajuIMdecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHL,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMMUYECKOM  peaklM, XHUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON JAuccolManuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAILIEHUS SHEPrUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTHU U CHCTEMHOCTH XHMHYECKUX SBJICHHH,
dakTosornyeckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BaAHUH
BaXHEHIIINX HEOPTaHUIECKHUX BEIIECTB B OBITY M MPAKTUYCCKOM MEATEIILHOCTH YEIIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbBIC MPU3HAKU TOHSATUH, YCTAHABINBATH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUM HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
¢dopMynT BeIIeCTB M ypaBHEHMH XWMHUYECKHX pPEaKLUUH, CHCTEMATUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMECIBbHBIX HCOPraHHYECKUX BemlecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEralmi€Has W3BECTb, IIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEIEsATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMHYECKIX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHH  XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenzesneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUN M0 neprogaM u rpynnam Ileprogudeckoil cucteMbl XMMHUYECKUX 31eMeHToB [I. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBaHHE
TEHETHUYECKOM CBA3M MEXAY HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymrolIuxX BEMIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUs 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUTBIBasl YCIOBHS, IPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KadeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAclO3HaBaTh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHHS MIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larensbe);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XHWMHYECKHE IMPOIECChI, JIEXKaIIUe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npefcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMaX XMMUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBasi JI0NISl BEIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peaKIMAX, Macchl BEIIEeCTBA WM 00BbEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1ab0opaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, Ka4eCTBEHHBIE PEAaKIMH Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3azad no temMaM «Meramib» U «Hemeramisl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yabTaThl XMMHYECKOTO OJKCIIEPHMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIyYaeMyIl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHeT U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH NEATETHHOCTH B LENAX COXPAHEHHs CBOErO 370POBbS M
OKpY’Karollle MPUPOIHON cpenbl, 0OCO3HABAaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUisi 0Oy4aroluXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/0pPOBbS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIUXCs: YMEHHE UCIIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

KosmyecTBo yacoB DJIeKTPOHHBIE
Ne n/mm HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl Beero Kontpoasubie  Tpakriueckue o p(;l;:)(l;};glea;:)ezme
padoThI padoThI pecypeb
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
11 [Ipenmer opranndeckoit xumuu. Teopust cTpoeHus 3
opranndeckux coeaquuenuii A. M. bytineposa
Utoro no pazneny 3
Pa3nea 2. Yriaesogopoasbl
2.1 [IpenenbHbIE YIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHbI, aTKaHEHBI, 6 1
QIKUHBI
2.3 ApoMaTudecKue yriieBoAa0pO bl 2
2.4 [IpupoaHble HICTOYHUKH YTIIEBOAOPOJOB U UX IepepadoTKa 3 1
Hroro no pasneny 13
Paznen 3. Kuciopoacoaepskamme oprannyeckue coeinHeHns
3.1 Criuptel. @enon 3
3.2 Anbnerunsl. Kap6onosbie kucnoThl. CaoxHbIE 3(UPbI 7 1
3.3 VYriaeBoasl 3 1
Hroro no paznery 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus
4.1 ‘ AMMHBI. AMUHOKHCIIOTHL. benku 3 ‘
Hroro mo pasneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeAUHEHUSA
5.1 ‘ [Inactmaccel. Kayayku. Bonokna 2 ‘
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 ‘ 2




11 KJIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
Ne ni/m HaumeHoBaHue pa3aejioB M TeM MPOrPaMMBbl Beero Konrtponsusie  [pakriueckie o p(::)d;[;g:;:)e})lme
padoThI padoTsbI pecype
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuondeckuii 3aKoH U
11 [lepuoanueckas cuctemMa XUMU4Yeckux siementoB /1. . 3
Menneneena
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BeIecTB 4
13 XHUMHYECKUE PEAKITUN 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannueckasi XuMusi
2.1 MeTais 6
2.2 Hemeranmst 9 1
2.3 CBsI3b HEOPraHUYECKUX U OPTraHUUYECKUX BEIIECTB 2
Uroro no pazaeny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosmyecTBo yacoB DJIeKTPOHHBIE
I'][\j‘i Tema ypoka Beero Konrpoabubie IIpakTuueckue Oﬁp:;d;gzlei;:)eﬂm e
padoThI padoThI pecype
1 [Tpeamer opraHnueckoil XuMHuHU, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAUCHHE
5 Teopust CTpoeHUsI OPraHUUECKUX COeUHEHU A. M. 1
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o kiaccupuKay OPraHUIECKUX
3 BenlecTB. Homenkmnarypa (cucremaruyeckas) u 1
TPUBHAIbHBIC HA3BAHUSI OPTaHMUECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUH s 1
5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN 1
JIKAHOB
6 AJIKeHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 DTWIIEH ¥ IPONHIIEH — MPOCTEUIIIHE TIPEACTaBUTEIN 1
QJIKEHOB
8 [IpakTuyeckas pa?ora Ne 1. «Ilonydenue 3TuneHa u 1 1
U3yYEHHE €T0 CBOHCTBY»
9 Anxanuensl. byramuen-1,3 u metmnOyraauen-1,3. 1
[TosyyeHre CHHTETHYECKOr0 KayuyKa U Pe3HHbI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUH,
10 TOMOJIOTHUECKUHN Psijl. ALETHIIEH — IPOCTeHIINi 1
NPECTaBUTENb AIKMHOB
11 Bpruncnenus no ypaBHEHUIO XMMHUYECKON peakliuu 1
12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh apEeHOB 1
13 I'eneTnueckas cBsi3b YIIeBOJOPOIOB, 1

IMPpUHAJICKAINX K pa3JIMYHbIM KjIaCCaM




[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB: IPUPOIHBII

14 ra3 " MOIMyTHbIE HEQTSIHbIE ra3bl, HEPTh U MPOTYKTHI 1
e€ mepepaboTKu
[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB: MIPUPOIHBII

15 ra3 " MOIMyTHbIE HEPTSIHBIE ra3bl, HEPTh U MPOTYKTHI 1
e€ mepepaboTKu

16 KoHTposbHast paboTa 1o pazaeny «YriaeBoa0pOIb» 1

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOI U 1
3TaHoj]. BopopoaHas cBsA3b

18 MHOT0aTOMHBIE CITUPTHI: ITHIICHTIIUKOJb U TIUIEPUH 1

19 ®enon: CTPOCHUE MOIEKYJIbL, buznueckue u 1
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE

20 Anpaeruapl: GopMaIbACTHI U alleTATBICTHI. ATICTOH 1

21 OIHOOCHOBHEIE MPEACIbHBIC KAPOOHOBBIC KHCIOTHI: 1
MypaBbUHas U YKCYCHAas

29 HpaKTI/I‘IveCKa}I pabota Ne 2. «CBoiicTBa pacTBOpa 1
YKCYCHOH KHCIIOTBD)

23 CrteapuHOBas U OJICMHOBAs] KUCIIOTHI, KaK 1
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT

24 Mpina Kak COJIH BBICIINX KapOOHOBBIX KUCIOT, UX 1
MOIOIIIEE AEHCTBHE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX 1
KHUCIOT. ['maponu3 cioxHbIX 3pUpoB

26 JKupsl: TuapOIN3, IpUMEHEHUE, ONOJIOTHYECKAs POJTh 1
KUPOB

27 YrneBoasl: coctas, Kiaccudukaius. Baxueiinme 1
IpeJICTaBUTEINN: TII0K03a, (PPyKTO3a, caxaposa

28 Kpaxmain u 1emuiroso3a Kak MprpoTHbIE TIOJTHMEPHI 1

29 KontponbHas padoTa mo pa3aeny 1
«Kucnopoacoaepxaiine opraHHUECKUe COSTUHEHUS

30 AMWHBI: METHJIAMUH U aHWJIUH 1




AMMHOKHCIIOTHI KaK aM(l)OTepHBIC OpraHn4€CcKue

31 1
COEAMHEHUs, UX Onojorunyeckoe 3naueHue. [lenruast

30 benku kak npUpoAHBIE BEICOKOMOJIEKYJISIPHBIE 1
COEIMHEHUS

33 OcHoBHbIE TOHSTHA XUMHH BBICOKOMONEKYIIAPHBIX 1
COCIMHEHUN

34 OcCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYIISIPHBIX 1
coenuHenuil. [lmacTmaccsl, KaydyyKH, BOJOKHA
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11 KJIACC

KosaunyectBo 4yacos DJIEeKTPOHHbIE
Jr:[;-)n Tema ypoka Beero KogITpo.m)m,Ie HpﬁaKaneCKne ::gl? a[;zil;fe JIBHBIE
padoTshI padoThI pecypeb
1 XUMHYECKUH 3JIeMEHT. ATOM. DJIEKTPOHHAs! KOH(PUTYpaIUs 1
aTOMOB
[Tepnonuueckuii 3akoH u [lepuoanueckas cuctemMa XUMHYECKUX
2 anemeHToB /. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOPUEHN 1
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMUUYECKUX JIEMEHTOB U
3 UX COEJIMHEHUH 10 IpynmaM U nepuoaam. 3HaueHue 1
NEPUOANYECKOT0 3aKOHA U CUCTEMBI XMMUYECKHX 3JIEMEHTOB
J.. MenneneeBa B pa3BUTHUN HAyKU
4 CrtpoeHue BeniecTBa. XuMU4ecKasi CBsi3b, €€ BUJIbl; MEXaHU3MBbI 1
00pa3oBaHus KOBAJEHTHOM CBsi3U. BoopoHast cBs3b
5 BanenTtHOCTB. DnekTpooTpuiaTenbHOCTh. CTENEHb OKUCIICHUS. 1
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS
6 [TonsTHe o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOUIHBIE 1
pacTBOpBl. MaccoBas 0715 BEIIECTBA B PACTBOPE
Knaccudukanus n HoMEHKIIaTypa HEOPraHUYECKUX COeIMHEHUM.
7 I'enernueckas CBA3b HEOPraHUYECKUX BELIECTB, Pa3IMUHBIX 1
KJIACCOB
Krnaccudukanus XuMruueckux peakiiuii B HeOpraHM4ecKoi u
8 OpPraHMYECKON XUMHUHU. 3aKOH COXPAHEHUSI MacChl BEUIECTB; 3aKOH 1
COXPaHEHHUS U MPEBPAICHUS SHEPTUU MPU XUMUYECKUX
peaxkusax
9 Ckopoctb peakiuu. OOpaTumble peakiui. XUMHUECKOe 1
paBHOBeECHE
10 [Ipaktrueckas padota Ne 1. «BnustHue pa3nudsbix GakTopoB HA 1 1

CKOpPOCThb XUMHYECKOMN PCaKknnm»




:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus. ITonsarue o BOJAOPOJHOM

11 nokazarene (PH) pactBopa. Peakiuu nonnoro oomena. I'maponus 1
OpPraHMYECKUX M HEOPTraHMYECKUX BEIIECTB

12 OKHCTUTENbHO-BOCCTAHOBUTEIILHBIE peaxLyy. [Tonusitue 06 1
JIEKTPOJIN3E PACIIaBOB U PAaCTBOPOB COJIEH

13 KonTponpHas pabora no pazueny «TeopeTndeckne OCHOBBI 1
XUMHUN
Mertamisl, ux nonoxenue B [lepuonnueckoit cucreme

14 XUMUYECKHX AieMeHToB J[. M. MeneneeBa 1 0COOCHHOCTH 1
cTpoeHus aromoB. O0mue pusnveckre CBONCTBA METAIIOB

15 CmuaBbl METaLIOB. DJIEKTPOXUMUYECKUN P HAPSHKEHUM 1
METaJUIOB

16 XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIUH, 1
KaJIbLIMI, MarHui, aIIOMAHUAN) U UX COSIUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHECHHI 1

18 XUMHYECKUE CBOWCTBA IIMHKA, JKeJIe3a U UX COCTUHEHHI

19 [IpakTuueckas pabora Ne 2. "Penienne sKkcriepuMEHTAIbHBIX 1
3a1a4 o reme «Metamib»"
Hewmerannsl, ux nonoxenue B [leprnoanueckoit cucreme

20 xuMmudeckux daeMeHToB /1. M. MenaeneeBa u 0COOCHHOCTH 1
CTPOEHHUSI AaTOMOB

21 ®u3nuecKue CBOMCTBAa HEMETAIOB. AJIOTPOIHSI HEMETAIIJIOB 1
(Ha mpumepe Kucopoa, cepsl, hocdopa u yrieposa)

22 XUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBl U UX COETMHEHUI 1

23 XrMHYecKue CBOWCTBa a30Ta, (pochopa u UX CoeTuHEHHI 1

24 XUMHYECKUE CBOMCTBA yIiepoia, KPEMHUS U UX COCTMHEHUI 1

25 [IprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUI 1
O06o01IeHre u cucTeMaTr3anus 3HaHui o TeMe «HemeTtamnsny.

26 Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIMHA U 1
TEPMOXUMHYECKUE PACUETHI

27 [IpakTuueckas pabora Ne 3. «PemieHne s3KkCiepuMEHTaIbHBIX 1




3a1a4 o teme "Hemeramier'y

28 KoHnTtposbHas padota mo temam «Metaisi» u «HemeTamb 1

29 Heoprannueckue u oprannyeckue KUcioTsl. Heopranndeckue u 1
OpraHMYeCKHe OCHOBAHUS

30 AMoTepHbIe HeOpraHMYEeCKHe U OPraHUYECKUe COSTUHEHUSI. 1
I'eneTnueckas CBsi3b HEOPraHMYECKUX M OPTaHUYECKHUX BEILECTB

31 Posib xuMuu B 0O6ecrieueHNH SKOJIOTUIECKOM, SHEPTeTHIECKOH 1 1
MUIIEBON O€30MaCHOCTH, PAa3BUTUN MEIULIUHBI

30 [IpencraBnenus 06 0OmUx Hay4HbIX PUHLMIAX 1
IPOMBIIIJICHHOTO MOJIYYEHHs BAXXHEHUIITNX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB

34 XUMHUS U 3J0pPOBBE YEIOBEKA
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