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MHOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo XUMHUM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus
pas3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273 -d3 «O6
obpazoBanuu B Poccmiickoit denepanum», TpeOOBaHMH K P e3yIbTaTaM OCBOCHUS
dbenepanbHOil 00pa3oBaTeIBbHONM MPOTPAMMBI CpPEIHEr0 OO0Iero oOpa3OoBaHUS
(®OIT COO), mnpencraBieHHbIXx B  DenepalibHOM  TOCYAapCTBEHHOM
oopazoBarenbHOM cranaaptTe COO, ¢ yuérom KoHreniuu np ernojapaHust y 4e0HOro
npeaMera « Xumusi» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enep aimm,
P €aTU3YIOLIMX OCHOBHBIE 00p a30BaTENbHBIE [P OTPAMMBbL, U O CHOBHBIX MTOJIOKEHHIN
«Ctparteruu pa3Butusa Bocnutanusi B Poccuiickoit @eaepanuu Ha nepuoa 10 2025
roga» (Pacnopsixenne [IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXO0J0B K pa3pabOTKe MPOTPaMMbI IO XHMHH, K OTIP €EICHUIO
o01meli ctpaTerud 00y4eHusl, BOCIIUTAHUS U Pa3BUTHsI 00yYaroNMXCsl Cp €ICTBAMU
yueOHoro mpeamMera « Xumust» 11 10—11 xaaccoB Ha 6a30BOM yPOBHE COCTABIIIH
koHuenryaiabHbie nojoxenus ®I'OC COO o B3anM000YCIOBIECHHOCTH LIENEH,
COJIEpKaHUsI, pPEe3yJIbTaTOB OOy4YeHHUS M TpeOOBAHUN K YPOBHIO MOJATOTOBKH
BBIITY CKHUKOB.

XUMUYECKOe 0o0pa3oBaHueE, I0JIy4aemMoe BBIITY CKHUKaMH
00111e00pa30BaTEIbHON OPTAaHU3AINH, SIBISETCS HEOTHEMJIEMOM YacThlO0 WX
obpazoBanHoCcTH. OHO CIYXXHT 3aBEpIIAIONIMM OSTaloOM peaju3alii Ha
COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIOUYEBBIX ILIEHHOCTEW, MPHUCYLIHX
LEJIOCTHOM CUCTEME XHMMHMUYECKOr0 00pa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB P UPOJIbL, (POPMUPOBAHUS MUPOBO33PEHHUSA U OOIIEH KyJIbTYPHhI
YEJI0BEKA, 8 TAKXKE SKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
U MPUPOJHOM cpene. Peanusyercs xuMuueckoe o0pa3oBaHuE 00yYaromMnXcs Ha
YPOBHE CpEAHET0 001Iero 00pa3oBaHus Cp €1CTBAMHU yUEOHOTO MpeaMeTa « X UMUSD,
COJIEpKaHUE U TOCTPOEHUE KOTOPOro OMPEAENEHbl B MPOTpaMME MO XHMHH C
y4€ToM crenu@UKd HAyKd XUMUHU, €€ 3HAUCHUS B TO3HAHUMU MPHUPOJBI U B
MaTep MaJIbHOM XKU3HU OOIIECTBA, a TAKKE ¢ YU4ETOM OOIIUX LeJed U TP UHIIUIIOB,
XapakTEepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpEAHEro oOuiero
oOpaszoBanus B Poccuiickoii ®deaepanuu.

XUMHS KaK 3JE€MEHT CUCTEMbI €CTECTBEHHBIX HAayK UIpaeT 0CoOYyI0 pOJib B
COBpP €MEHHOU IIUBMIIU3AIUH, B CO3JJaHMHU HOBOUW 0a3bl MaTep MajJbHOU KYJBTYpBbL.
OHa BHOCHUT CBOM BKJIaJ1 B (hOp MUPOBAHHUE P ATUOHATILHOTO HAYYHOTO MBIIILJICHYS, B
CO3/JJaHHE LIETTOCTHOTO MPEJCTaBIECHUS 00 OKpYKaloIIeM MUPE KaK O €IUHCTBE
MPUPOABI M YeI0BEKa, KOTOpoe PopMHUpPyeTCs B XUMUM Ha OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'0 COCTaBa OKPY’KaIOILIEro MUpPa, OCO3HAHUS B3aUMOCBSI3H MEXKITY
CTpOEHHUEM BEIIIECTB, MX CBOMCTBAMH M BO3MO>KHBIMH 00JIACTSIMU TP UMEHEHUS.



TecHO B3aMMOJICUCTBYSI C JIp yTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOM YACThIO MUP OBOH KYJIbTYPhI, HEOOXOIUMbIM YCIIOBUEM Y CIIEIITHOTO
TpyJa U KU3HU Kaxxaoro uieHa oOmiectBa. CoBpeMeHHas XMMHsS Kak Hayka
co3MJIaTelibHAsl, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBieHa Ha P eIICHUS
r100aJbHBIX MNPOOJIeM YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA — ChIPbEBO,
HHEPTETUYECKOH, MUILIEBOM, 3KOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 310 OBbSI.

B cootBerctBUM C OONIMMU LEASIMUA M TPUHIMIAMH CpEIHEro OO0IIero
o0pazoBanus cojepxkanue npeamera « Xumusi» (10—11 kimaccel, 6a30BbIN yp OBEHb
U3YUYEHHUS1) OP UMEHTUPOBAHO NP EUMYIIIECTBEHHO Ha OOIIEKYIbTYpPHYIO IO ITOTOBKY
oOyuaroumxcs, HEOOXOJAUMYIO UM Ui BbIPA0OTKH MHUPOBO33PEHYECKHUX
OPHUEHTHUPOB, YCIEHNIHOTO BKJIIOYEHUS B KU3Hb COIMyMa, IIPOJOJDKEHUS
00pa3zoBaHus B pa3IMYHbIX 00JIaCTAX, HE CBA3aHHBIX HEMOCP €ACTBEHHO C XUMUEH.

CocraBasgionuMy TMpeamMeTa «XUMHS» SBISIOTCS 0a30Bble KypChl —
«Opraanueckas xumus» U «OOmas M HEOpTAHWYECKAs] XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIep KaHUs KOTOP bIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: cCUCTEMa
3HaHUM N0 HEOPTaHUYECKON XUMUU (C BKIIFOUEHHEM 3HAHUN U3 OOIIEeN XUMUU ) U
OpraHn4YecKor XxuMuu. PopMHUpOBaHUE JAHHOW CUCTEMBI 3HAHWUW IPU U3Yy4EHUU
npeaMera o0OecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHSI BCEr0 MHOT000pa3ust
BEII[ECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB U TEOP M XIMUH.

CtpykTtypa coaep kaHusi KypcoB — «Opranuueckas xumus» u «Oomas u
HEOpTaHuYeckass XUMus» cpopMHpoOBaHa B TMpoOTpamMMe MO0 XHMHH Ha OCHOBE
CUCTEMHOTO TIOJXO0Ja K W3YUYCHHIO Yy4eOHOTO Matepuaja W o00yCIOBJeHa
UCTOPUYECKM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUM HA  OMNpeneTEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce OPraHMYE€CKOM XHWMHH BEIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCHUYECKOW TEOPHUHU CTPOCHUS OPTaHUYECKUX
COCIMHEHMI, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHX M  DJIEKTP OHHBIX
P €ICTaBIEHUM O CTp O€HUU BeliecTB. CBefeHNs 00 M3y4aeMbIX B Ky P Ce BEIIECTBaX
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJIOB IO CIOKHBIX OMOJTOTHYECKHA aKTUBHBIX
coequHeHud. B Kypce OpraHM4ecKOd XUMHM  MOJIYYarOT  pPa3BUTHE
copMUPOBAaHHBIC HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs ITep BOHAYAIBHBIE
P €7ICTABIICHUS O XUMHUECKOW CBA3U, KIacCU(UKAIMOHHBIX MP U3 HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, 0 XUMUYECKOHN P EaKIIUH.

[lon HOBBIM yTIIOM 3peHUA B mpeamere «XuMmus» 0a30BOTO YpPOBHA
paccMaTpuBaeTcd W3yYEHHBIM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
TEOpETHUUECKUA MaTepuad M (PaKTOJOTHUECKHE CBEICHUS O BEIIeCTBaX W
XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u Heop raHu4ecKas
XUMUS» OO0yYaIOImUMCS TPEIOCTaBISIeTCS] BO3MOXXHOCTh OCO3HATh 3HAUYCHHUE
Iep MOIMYECKOTO 3aKOHA C OOLIETEOP ETUUECKUX U METOI0JOTHUYECKUX TO3HUIIHH,



rIy0ke TOHATh HMCTOPHYECKOEC H3MEHEHHE (YHKIMHA JTOTr0 3aKoHa — OT
o6oO0maronieit 10 OOBSICHIIOEH U TP OTHO3ZUP YIOLIEH.

Enunas cucrema 3HaHMM O BaXHEMIIKUX BELIECTBAX, UX COCTABE, CTP OCHUH,
CBOMCTBaX W MPUMEHCHWH, a TAKXKE O XMMHUYECKUX PEaKIUAX, UX CYITHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JOoToIHsIeTcs B Kypcax 10 u 11 kiaccoBanemeHTaMu
coJiep KaHMs, IMCIOIIUMHU KyJIbTYyPOJOTHYCCKAA W TIPHUKIAJHON Xapakrep. DTH
3HaHUS CHOCOOCTBYIOT MTOHMMAHHUIO B3aMMOCBSI3M XUMHH C JIPYTHMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIILHOM 1 IP aKTHY©CKOM IS TEIIbHOCTH YeITOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHHUS K TP OIIECCY TBOPUYECTBA B 00JIACTH TECOPHH
Y TP aKTUYIECKUX TP MII0KESHUH X IMHH, [TOMOTAOT BBIITY CKHUKY OPUCHTHPOBATHCA B
OOIIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX NpPOOJeMaX, CBSA3aHHBIX C XHMHCH,
KP UTHYECKH OCMBICIIUBATH MH(POPMAITHIO U TIP UMEHSTH €€ JIUIS TIOTIOJTHEHWSI 3HAHHH,
P CIICHUS HHTEIUICKTY AJTbHBIX M OKCIIEp UMEHTAIbHBIX HCCIICI0BATENIBCKUX 3a/1a4. B
IIEJIOM COJIep KaHue yUeOHOTO MpeaMera « XUMHUsS» JaHHOTO YPOBHS H3YYCHHS
Op MEHTHPOBAHO Ha ()OP MUPOBAHKE Y 00YJAIOIIIX CSI MHP OBO33PEHUYECCKOM OCHOBBI
I TIOHUMaHUS (GWIOCOPCKMX HIeH, TakuX KakK: MaTepHallbHOEC CIUHCTBO
HEOPTaHWYIECKOT'O M OPTaHIMUSCKOTO MHUpPa, 00YCITOBIICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTP OCHHEM, II03HABAEMOCTb IPHUPOTHBIX SBJICHHUH ITy TEM 3KCIIep MIMEHTA
U pEIICHHS IPOTUBOPCUMA MEXKITY HOBBIMH (aKTaMH W TCOP CTHUCCKUMU
TP €O ChIIKAMH, 0CO3HAHHUE POJIM XUMHH B P EIICHUH KOJIOTHYECKUX TP 00JIeM, a
TakKe Mpo0seM cOep eKEHUS SHEP TETUUECKHUX P €Cyp COB, ChIP bsl, CO3/1aHUSI HOBBIX
TEXHOJIOTHM U MaTEP UAJIOB.

B rmmane pemeHus 3ajad  BOCIUTAHUSA, Pa3BUTHS M COIMAJIHM3AIH
oOyuaroumxcs MPHUHATHIE MPOTPaMMOM MO XUMHUHU TMOJIXOIbI K OIp eIeIICHUIO
CoJIep)KaHUS M TIOCTPOCHHS TIpeaMeTa IpeaycMaTpuBaioT (OopMHUpPOBaHHES
YHUBEP CAJIBHBIX YUEOHBIX ICUCTBUN, UMEIONTUX 0a30BOE 3HAUCHHUE 1JISI P 3TUIHBIX
BUJIOB JICITEIIBHOCTH: PEIICHUS MpoOJeM, IMOWCKAa, aHalIu3a U 00paboTKu
uHDOpMaIMK, HEOOXOIMMBIX IS TPHOOPETCHHS OIbITA MPaKTHYCCKONW U
UCCIIEIOBATEIbCKON ACSITENHbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpaxTtuke mpemnogaBaHus XWMUU KaK Ha YpPOBHE OCHOBHOTO OOIIIEro
oOpa3zoBaHus, TaK ¥ HA YPOBHE CpeIHEro 00111ero 00pa30BaHus, MPU OTIPEEICHUN
COJIepIKATETTbHON XapaKTEPUCTUKU IIefied W3y4eHHsI MpeIMeTa HaIpaBJICHUEM
NP BOCTENCHHOW 3HAYMMOCTH TPaJUIMOHHO MPU3HAETCS HOpMHUPOBAHHE OCHOB
XUMUYECKON HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKOU
JESITEIbHOCTHA YEJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJIMYECKOM TOYKM 3pEHHSI TAKOW MOAXOJ K OIPEACICHHUIO LEJIE U3y4CHUs
Ip €IMeTa SBJISICTCS BITOJTHE OTP aBJaHHBIM.



CornacHo JaHHOW TOYKE 3pEHUS IVIaBHBIMU LENSMU M3YUYEHUS TpeaMeEra
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBiIsIFOTCS:

e (OpMHUpPOBAHME CUCTEMbl XUMHUYECKMX 3HAHMM Kak Ba)KHEWIIed
COCTaBJISIFOLLEN €CTECTBEHHO-HAYYHOU Kap TUHBI MUPa, B OCHOBE KOTOPOM
JeXaT KI0UYEBble MOHATHS, (PyHIaMEHTAJIbHbIE 3aKOHBl U1 TEOPUA XUMUH,
OCBOEHHE SI3bIKa HAyKH, YCBOECHUE U MOHUMAHHUE CYUIHOCTH JOCTYITHBIX
0000111eH1I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOP UEN UX
pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpPOBaHUE U PA3BUTHE NP €CTABICHUN O HAYYHBIX METO/1aX MO3HAHUS
BEIIECTB U XUMUUECKHX P €aKUU, HEOOX OJUMBIX [ IPUOOPETEHHS Y MEHUI
OPUEHTUPOBATHCSI B MHUPE BEIIECTB U XUMUYECKUX SIBICHHUN, UMEIOIINX
MECTO B IPUPOJE, B IP AKTUUECKON U ITIOBCEIHEBHOU JKU3HU;

e Pa3BUTHE YMEHUH U CIIOCOOOB ACATENLHOCTHU, CBA3aHHBIX C HAOJIIOCHUEM U
OOBSICHEHMEM XMMHUYECKOTO OKCIEPHUMEHTa, COOIIOJICHUEM T aBHII
0e30macHOT0 00paIeHus ¢ BEIECTBAMU.

Hapsny ¢ atum, cosiepikaTenbHas XapakTepUCTUKA IIeJied U 3a1a4 U3y4eHHs
Ip eaMeTa B Ip orpaMMe o XMMHUH YTOUHEHA ¥ CKOP PEKTUPOBaHA B COOTBETCTBUU C
HOBBIMHU MPHUOPUTETAMHU B CHCTEME cpenHero oodiiero oopaszopanus. Ceroass B
TIp €110 JaBaHUU X UMUU B OOJIBIIIEH CTENEHH OTAAETCS P €AMOY TEHHUE TP aKTHY ECKOM
KOMIIOHEHTE COJIep)KaHusi O0OydYeHHs, OPHUEHTUPOBAHHOM Ha MOATOTOBKY
BBIMTYCKHUKa 00I11e00pa30oBaTeIbHON OpTraHu3alluy, BIAJACIOIIET0 HE HAaOOpoM
3HaHUM, a (PYHKIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSIMHU
aAKTUBHOTO MOJIy4YEeHUS 3HAHU U TP UMEHEHUS UX B P EATbHOU KU3HU JIJI5 P CIICHUS
Ip aKTUYECKUX 3a]1ay.

B cBs31 ¢ 3TUM Ip ¥ U3YUEHUU TP EAMETA K XUMUSD TOMUHUP YIOI[€€ 3HAUEHNE
npHuOOp €TAIOT TaKUe LIENH U 3a7ja4H, KaK:

ajanrtaius oO0y4Jaromuxcs K yCI0BUAM JUHAMUYHO P a3BUBAIOILETOCA MUPA,
dbopMupoBaHUE  HMHTEUIEKTyaJbHO  pPa3BUTOM  JIUYHOCTH, TOTOBOM K
caM000pa3z0BaHMIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY P MHSTHIO T'PaMOTHBIX
pelleHN B KOHKP €THBIX )KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIECTBAMH U UX
P UMEHEHUEM;

dbopMupoBaHue y 0OyyaromMXCsi KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIMI), MMEIOLIMX YHHUBEpCaJbHOE 3HAYEHHWE MJIsI Pa3jJUYHbIX BHJIOB
JEATeIbHOCTH: PeIICHHS TTp00JIeM, TTOMCKa, aHaIu3a U 00p ab0TKH MHGOP MaIWH,
HEOO0XO0AUMBIX JJIS IPUOOPETEHHUS OTIbITA 1€ TEIbHOCTH, KOTOPAasi 3aHUMAET Ba)KHOE
MECTO B TO3HAHUM XMMHH, a TaKXKE IJI OLEHKA C MO3MLUN 3KOJOTHYECKOU
0€30MacCHOCTH XapaKTepa BIUSHUSA BEIECTB U XMMUYECKUX MTPOIIECCOB HA OPTaHI3M
YeJIOBEKa U MPUP OJIHYIO CPENY;



pa3BUTHE MMO3HABATEIBHBIX MHTEP €COB, MHTEIUICKTYATbHBIX U TBOP YECKUX
CIIOCOOHOCTEN 00YyUYarOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO IMP HOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUH C )KH3HEHHBIMH MTOTP €OHOCTSIMH, UCTIOJIH30BAThH
COBp eMEHHBbIC HH(POP MAIIMOHHBIC TEXHOJIOTHH JIJIs IOUCKA W aHAJIN3a y4eOHOU H
HAYYHO-TIOMYJISIp HOM WHGOPMAITUH XUMUIECKOTO COJEp KAHNUS,

(dbopMHpPOBAHUE U pa3BUTHE y 00YJAIOITUXCS aCCOITUATUBHOTO 1 JIOTHYECKOTO
MBIIICHHS, HA0JTF0aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOSHHO
HEOOXOIMMBI, B YaCTHOCTH, NPH TUIAHUPOBAHUHM M TP OBEJICHUU XHUMHYECCKOTO
IKCIICp UMEHTA;

BOCIIUTAaHHE Yy OOydJarommxcs yOSKIEHHOCTH B T'yMaHHCTHYCCKOM
HAIPaBJICHHOCTH XHMMHH, €€ BaXKHOW POJIM B PEIICHWH TJI00aJLHBIX IpOo0JIeM
PalMOHAITBHOTO TP U OJI0TI0Ib30BAHKS, TOTIOJTHEHHSI SHEP TETHUECKUX PECYPCOB H
COXpaHEHUsI TMPHUPOTHOIO PaBHOBECHS, OCO3HAHMS HEOOXOIUMOCTH Oep e HOro
OTHOIICHUS K MPHUPOJAC U CBOEMY 3JI0POBBIO, a TaKKe MPHUOOPETCHHS OIIbITA
WCTIOJIb30BaHMS TTOTYYCHHBIX 3HAHWMA ISl TMPHWHITHS TPaMOTHBIX pEIICHWHA B
CUTyaIllsIX, CBI3aHHBIX C XUMHYCCKUMH SIBIICHHUSIMHU.

B yudebHOM Tm1aHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT « XHUMUSD)
0a30BOTO YpOBHS BXOJIUT B COCTaB Mp eAMETHOM 001acTH « ECTeCTBEeHHO -Hay YHBIC
TP €IMETBI».

OO011ee YuciIo 4acoB, OTBEAEHHBIX JIJISI M3YUCHHS XMMHUH, Ha 0230BOM YPOBHE
cp exHero oo1iero oopa3zoBanus, coctaBisieT 68 gacos: B 10 kmacce — 34 yaca (1 gac
B Henento), B 11 kimacce — 34 vaca (1 yac B Hegento).



COAEPXAHUME OBYYEHUA
10 KVIIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPTraHUYECKON XUMHMHU

[Ipenmer opraHNYeCKOl XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUECHUE B
NOJIyYEHHH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHHUS OPTraHMYECKHX
coequnennii A. M. byTiepoBa, €€ ocHOBHBIE 1TO10keHUs. CTp YKTypHBIE (POPMYIIBI
OpraHMYecKHX BewlecrB. [‘omosiorus, wu3zomepus. XuMHYECKas CBSI3b B
OpTaHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KP aTHBIE CBS3H.

[IpencraBienue o kiaccupukaly opraHuveckux Bemects. HomeHnknatypa
OpraHWYECKHX COEAMHEHUN (CHCTEMAaTHuYeCKas)) W TpPUBHAJIbHbICE HA3BaHU
Ba)KHEUIINX TP €ACTABUTENIEN KJIIACCOB OPTaHUYECKUX BEUIECTB.

DKCHep UMEHTAJIbHBIE METOAbl M3Yy4YEHHUs BEIIECTB M MX IpEBPALLCHMUIL
03HAaKOMJIEHHUE C 00p a311aMi OPTaHNYECKUX BEILIECTB U MaTEP MaJIAMH Ha KX OCHOBE,
MOJICTIUP OBAaHHE MOJIEKYJl OPTaHMYECKUX BEIIECTB, HAOJIOJEHUE U OMHCAHUE
JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAUICHUIO OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuu (11aBieHUe, 0OyIJIIMBaHUE U TOP EHUE).

Yriaesogopoanbl

AJIKaHBI: COCTaB WU CTPOEHHUE, N'OMOJIOTHMYECKMH psAA. MeraH M 3TaH —
OpOCTEHIINE TpPEACTABUTENIN AJKAHOB: (PU3NUECKHE M XUMHUYECKHE CBOWMCTBA
(peakuuy 3aMelIeHUSI U TOPEHMsI), HAXOXKJIEHUE B MPHUPOJE, MOJYyYEHUE U
IIp UMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PsiA. DTUIEH U TP OIWIEH —
IpOCTEHIINE TpPEACTABUTENIN AJKEHOB: (PU3MUECKUE M XUMHUYECKHE CBOMCTBA
(peakuuyM THUAPUPOBAHMS, TAJIOTCHUPOBAHUSA, TUApPATALUU, OKUCIEHUS U
NOJIMMEP U3alIMH ), OJYUYEHHUE U TP UMEHEHHE.

Ankanuensl: OytagueH-1,3 u mermnOyrtanuen-1,3: ctpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuus nojumepusauuu). [losyueHne CHHTETHYECKOTO
KayudyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTP OCHUS, TOMOJIOTUYECKUI P A1, ALIETUIIEH
— TpPOCTEHIIN MpeACTaBUTENIb AJKWHOB: COCTaB, CTPOEHHUE, (U3UYECKHE WU
XMMUYECKUE CBOMCTBA (pEaKUMU T'Uap UpOBaHUsl, FaJOTeHUPOBAHUS, TH/IP aTallH,
rop €Husl), NOJIyUYeHHUE U TP UMEHEHHUE.

Apenbl. ben3on: cocraB, crpoeHue, PU3NYECKUE M XUMUYECKHE CBOICTBA
(peakuuy raJoreHUpOBaHUS U HUTP OBaHMs ), IOJIyUE€HUE U Ip UMEHEHue. 1o.1yon:
cocmas, cmpoeHue, Qusuyeckue U  XuMuUueckue  Ceoucmea  (peaxyuu
2A02EHUP 0B8AHUSA U HUMPOBAHUSL), NOTyYeHUe U npumeHeHue. TOKCUYHOCTb apEHOB.



['enerryeckasi CBSI3b MEXAY YTJIEBOJIOPOJAMH, IPMHAJICKAIUMHA K P a3 IMIHbIM
KJIaccaM.

[IpuponHble MCTOYHUKUA YTIAEBOAOPOAOB. [IpuponaHBINA Ta3 W MOIYTHHIC
HedTsHble Ta3bl. Heth 1 €€ mpoucxoxaenue. CrnocoOsl nepepadoTku HEPTH:
NEepEeroHka, KpeKWHT (TepMHYECKHH, KaTaluTU4ecKuid), nupoius. [Ipomykrsi
niep ep a0OTKH HEPTH, UX MPHUMEHEHHE B IP OMBIIIUIEHHOCTH U B ObITy. KaMeHHbIi
yTOJIb U MPOJIYKTHI €ro TepepadoTKH.

DKclep UMEHTAJIbHBIE METOJbl W3YUEHHUS BEIIECTB M MX [P EBpalllCHUIL:
O3HAaKOMJIEHHUE C 00 a3llaMHU TUTACTMACC, KayUyKOB U P €3WHBI, KOJUIeKIH « Hedroy
U «YTOJbY», MOJIETUPOBAHNE MOJIEKYJI YTIIEBOOPOJIOB M TaJIOTEHOTPON3BOIHBIX,
P OBEICHNUE P AKTUYECKOU PAOOTHI: MOTy4EHHUE dTUICHA ¥ U3YUYEHHE €ro CBOMCTB.

Pacuérnblie 3anaun.

Brlunciaenuss mo ypaBHEHUI0O XUMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJIHOTO BEIIECTBA WJIU MPOJAYKTa PEaKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WJIU IIPOJTYKTOB P EaKITUN).

Kucaopoacogepxkammue opraHndeckue coeInHeHus

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON MW 3TAHO]: CTPOCHHUE,
bu3uYecKne W XWMHUYECKHE CBOWCTBAa (pEaKIMM C aKTUBHBIMH METaJlJIaMH,
raJJoreHOBOJIOPOJIAMH, TOPCHHE), MpuUMeHeHHue. BomopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CIUPTOB. J[elicTBHE METaHOJIa U 3TaHOJIa HA OPTraHMU3M YEJIOBEKa.

MHOTOaTOMHBIE CHUPTHI. DTWIEHIJIMKOJbL W TJIMUEPHUH: CTPOCHHUE,
bu3nuYecKne W XHWMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIEJIOYHBIMU
MeTaJlJlaM{, KaueCTBEHHAsl peakidsg Ha MHOTOATOMHBIE CUPTHI). JleiicTBue Ha
OopraHu3Mm 4enoBeka. [I[prMeHeHre riuuep uHa U 3TUJIEHTJIMKOJIA.

deHOoM: CTpOEHHE MOJEKYJbl, (PU3NYEeCKHe W XHMHUYECKHE CBOMCTBA.
ToxkcuanocTh denona. [Ipumenenue denona.

Anpneruasl U kemowusl. Dopmanbleruj, aleTaidbICrHI; CTPOCHUE,
dbusnueckue U XMMHYECKHE CBOMCTBA (peaKiMU OKUCIECHUS W BOCCTAHOBIICHHS,
Ka4ECTBEHHBIE P E€aKI1M), OJTYUEHUE U TP UMEHEHHE.

OHOOCHOBHBIE ITp €/IeNTbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U yKCY CHAs
KHUCJTIOTHI: CTP O€HHE, PU3UICCKUE W XMMHUUIECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJ1acca KUCIIOT, p €aKIHs 3Tep HPHUKALINH ), TOJTydeHHe U p uMeHeHne. CTeap nHoBas
¥ OJIEMHOBAs KUCIIOTHI KaK TP EICTABUTEIN BBICIINX Kap OOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT, UX MOIOIIEE ICHCTBHE.

Cnoxuble 3GuUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['mapomms
CIIOKHBIX 3(pup oB. XKup b1 ['maponus sxup oB. [IpumeHerne )xup oB. buonornyeckas
P OJIb KUPOB.

YrimeBonmpl: cocTaB, KiacCH(pUKAlWsA ~ YTJIE€BOMOB (MOHO-, nH- U
nosiucaxapuibl). [ 110ko3a — mp OCTEUINiE MOHOCaXapya: 0COOEHHOCTH CTP OCHUS



MOJIEKYJIbl, PU3UYECKUE U X UMWY ECKHE CBOICTBA (B3aMMO1€MCTBUE C TUIP OKCUIIOM
meau(Il), okucaenne aMMuadHbIM pacTBOpOM okcua cep eopa(l), BocctaHOBIIEHHE,
Op 0KEHHE ITIOKO3bI), HAX0KIEHUE B IIP UP OJIE, [TP UMEHEHUE, OMO0JIOTHY €CKasi POJb.
dorocuHTe3. pyKTO3a KaK U30OMEP I'IIFOKO3bI.

Kpaxman u nemnrono3a kak npupoaHsie noauMepbl. CTpoeHne kpaxmania u
HeJtono3bl.  PuU3nueckue W XUMUYECKHME CBOMCTBa Kpaxmana (THUIpOJH3,
KaueCTBEHHAs peEaKIMsl C HOJIOM).

OKCep UMEHTAJIbHBIE METOJbl M3y4YEHHUs] BEIIECTB M UX IpEBpPallCHMUIL:
NP OBEJICHNE, HAOIIOJEHUE U OINMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: T'OpEHUE
CIIHUPTOB, KAUECTBEHHbIE PEAKIMU OJHOATOMHBIX CIIUPTOB (OKHUCIEHHE STaHONA
okcupom Mmenu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJECHCTBHE TIIULEPUHA C
ruapokcugom meau(Il)), anbaernioB (OKUCICHUE aMMHAYHBIM P aCTBOPOM OKCHJIA
cepeopa(l) u ruapoxcuaom meau(ll), B3ammomelicTBHe Kpaxmajlia C HOJIOM),
P OBEJIEHUE TP aKTUUECKOM pabOoThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCITOTHI.

Pacuérnble 3anaun.

Brpiunciaenuss 1mo ypaBHEHHI0O XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIIECTBA WM MPOJIyKTa pEaKIMK 10 U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEaAKIIUN).

A30TcoepKaiue OpraHnYeCcKUe COSIUHEHHUS.

AMHMHOKHUCIIOTHI Kak aM(oTep Hble OpraHudecke coeuHeHus. Du3ndeckue u
XMMUYECKHUE CBOWCTBA aMMHOKHCIOT (Ha mpuMepe riuiuHa). buomoruueckoe
3HaYeHHe aMUHOKUCIOT. [lenTuasl.

benku kak MpUpOIHBIE BHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOPHUYHAs M TpPETHYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBAa OEIKOB:
TUAP OJIN3, ACHATYpallus, KAYeCTBEHHbIC P €aKI[UU Ha OCNIKH.

DKCrep UMEHTAIbHBIE METOJbl M3Yy4YEHHsS BEIIECTB M UX IpEBPalllCHMUIL:
HaOJII0/IEHNE U OTICaHHUE IEMOHCTP alIMOHHBIX OTIBITOB: JIEHATY P allvsi OEIKOB NpHU
HArp €BaHUU, [IBETHBIC PEAKIIUU OCIKOB.

BricokoMoiekyJIsIpHbIE COETUHEHH S

OCHOBHBIE TIOHITHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI: MOHOMED,
MOJIUMED, CTP YKTYPHOE 3BE€HO, CTENICHb MOJMMEP U3AIMH, CP EAHSS MOJIEKY ISIpHAS
Macca. OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJIEKYJSIPDHBIX COCAWUHEHHA —
MOJTUMEP M3alIMs U TIOJTUKOH ICHCAIIHS.

DKCrep UMEHTAIbHBIE METOJbl HM3YyYEHHS BEIIECTB M MX IpEBP AllICHMUIL:
O3HAaKOMJIEHHE C 00pa3laMu Mp Up OHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMACC,
Kay4yKOB.

Mexnp eTMETHBIE CBA3H.

Peanuszanysa MeXnpeaMETHBIX CBSI3€M P U N3YUYEHUHU OPTAHUYECKOM XUMUH B
10 xnacce ocyiecTBisieTcss 4epe3 HCHOJb30BaHME KaK OOIIMX ECTECTBEHHO -



HAyYHBIX TOHITHHA, TaK U TOHATUH, SBISIONIUXCS CUCTEMHBIMH JIJI OTAENbHBIX
1P €IMETOB €CTECTBEHHO-HAYUYHOTO IHUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SIBJICHUE, HAYUYHBIH (haKT, TUIIOTE3a,
3aKOH, TEOpUsl, aHAJIN3, CUHTE3, KIacCU(PHUKAIUS, TIep MO UIHOCTb, HAOI0ICHHE,
U3MEp CHUE, IKCIIEP UMEHT, MOEIUP OBaHUE.

dusuka: wmaTepus, DdHEPrUs, Macca, aToM, OJEKTPOH, MOJIEKyJa,
JHEPIEeTUYECKUIl YpPOBEHb, BEIECTBO, TENO, O0BEM, arperatHoe COCTOSIHHE
BEIIECTBA, (PU3MUECKUE BETUIUHBI U €IMHUIIBI UX U3MEP CHUSI.

buonorus: knerka, opranusM, 6uochepa, oOMeH BEIIECTB B OpPTraHIBME,
doTocuHTE3, OMOJIOTUYECKH AKTUBHBIC BeliecTBa (OENKH, YIJIEBOIBI, KUPHI,
(bepMeHTHI).

['eorpadus: MuHEp aJIBL, TOP HBIE TTOP OJIBI, MTOJIE3HBIE UCKOTIAEMbIE, TOILIUBO,
pecypchbl.

TexHONOTHS: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATBHOTO THTAHUS,
MOTOIIUE CP €JICTBA, JIEKaP CTBEHHBIC U KOCMETUYECKHUE ITp €TIap aThl, MATEP HAJIbI U3
WCKYCCTBEHHBIX M CHHTETUYECKUX BOJOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH

XUMUYECKANA dyeMeHT. AToM. Snpo aroma, HW30TONBL. DJEKTP OHHAS
000J10UKa. DHEPTETUYECKUE yPOBHU, TOAYPOBHU. ATOMHBIE OpOuTany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeieICHUs AIEKTPOHOB IO OpOUTAIAM B aTOMax
AJIEMEHTOB IEPBBIX YETHIP EX NEPUOAO0B. DIEKTP OHHASI KOH(UTYp alisi aTOMOB.

[Iepunoanueckuii 3akoH u [leprognyeckas cuctema X MMHYECKUX AJIEMEHTOB /1,
N. MenneneeBa. CBs3b NepUOAUYECKOTO 3aKOoHA U [lepHOIMUYECKON CHCTEMBI
xumuyeckux sneMeHtoB JI. 1. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKMX DSJIEMEHTOB H
oOpa3zyeMbIX UMM MPOCTBIX U CIOXHBIX BEUIECTB IO TPYNNaM U IepHUOJaM.
3Ha4eHHE MEP HOANYECKOTO 3aKOHA B pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKash CBSI3b. BUABI XUMHYECKOW CBSI3U
(KOBaJIeHTHasl HEMOJSpHAs U TOJISIpHAsA, MOHHAsA, METaJIMYecKas). MexaHu3Mbl
o0Opa3oBaHusi KOBAJEHTHOW XHUMHUYECKOW CBSI3U (OOMEHHBIM U JIOHOPHO-
akuentopHeiit). Bompopoanas cBsa3b. BajgeHTHOCTh. DJIEKTpOOTPULATEIHLHOCTb.
Crenenp okucnenus. IoHbI: KATUOHBI U AHUOHBI.

BemecrBa MOJIEKYJISAPHOTO M HEMOJEKYJSIDHOTO CTPOEHHUA. 3aKOH
MTOCTOSTHCTBA COCTaBa BELIECTBA. THITbI Kp UCTATIIMYECKUX P EMIETOK. 3aBUCUMOCTb
CBOMCTBA BEUIECTB OT TUNA KPUCTAIIIMYECKOU P CIIETKHU.



[TonsiTue 0 nUCHEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PaCTBOPHIL.
MaccoBas 1074 BelecTBa B pacTBOpPE.

Knaccudukanus HEOPTaHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPTAHWYECKUX BEIIECTB. | €HETHYeCKasi CBA3b HEOPTAaHWYECKUX BEIIECTB,
TP MHAJISKAIINX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas peakuus. Krnaccupukamyss XUMHUYECKMX — peakiuid B
HEOPTAHUYECKON U OPTraHUYECKOW XMMUHU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB,
3aKOH COXPpAaHEHUS U P EBPAIlEHUSI SHEPTUU NP U XUMHUYECKUX P CaAKIUAX.

CxopocTh peakuuu, € 3aBUCUMOCTh OT Pa3IMuHbIX (pakTopoB. OOpaTumble
peakuun. XuMUYecKoe paBHOBecue. DaKTOpbl, BIUAIONIME HA COCTOSTHHUE
xuMu4eckoro pasHosecus. [Ipunnun Jle [lartense.

DuiekTp osmTrudeckas quccormanysi. CuibHbIe U ciia0bie 25iekTp oauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCAsl, HEUTp ajibHAs, IIET0YHAS.

OKUCIUTENBHO-BOCCTAHOBUTEILHBIC P CAKIIUH.

OKCIepUMEHTAIbHbIE METOJIbl HM3YUYEHUS BEIIECTB W WX IIpEBpaAlICHUM:
neMoHcTpanus Tadnui «Ileproanyeckas cuctemMa XxumMudeckux snementoB [1. .
MenpneneeBa», U3ydeHUe MOJIeIeH KPHUCTAIUIMYECKUX PeNIETOK, HaOII0IeHue U
OTIMCaHUE JEMOHCTP aAllMOHHBIX U JTA0OPATOPHBIX OIBITOB (P a3I0KEHH € TTIep OKCHIA
BOJIOPOJia B P UCY TCTBUHU KaTaJU3aTopa, OMPEACICHUE CP Ebl paCTBOPOB BEILIECTB
C TTIOMOIIIHI0 YHUBEPCATILHOTO MHAUKATOPA, PEAKIIMA HOHHOTO 0OMEHa ), PO BEICHHE
P aKTUYECKOU paboThl « BnusiHue p a3nuuHbiX GaKTOPOB Ha CKOP OCTh X MIMUUECKOM
p eaKum.

Pacuérnrble 3agauun.

Pacuérel 1m0 ypaBHEHHMSIM XUMHUYECKHX pPEAKIHi, B TOM YHUCIE
TEP MOXHUMHUYECKUE PACUETHI, PACYETHI C UCTI0JIb30BAHUEM IMOHSATHS «MaCcCOBast JI0JIst
BEILIECTBAY.

Heopranuuyeckast Xumus

Hemerannel. Ilomoxenne HemeranmoB B llepuoaumyueckonn cucreme
xumudeckux 3yeMmenToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTpOCHHS aTOMOB.
@u3MYECKUE CBOMCTBA HEMETAJLUIOB. AJUIOTPONUS HEMETAJUIOB (HA IpHUMEPE
KHCIIOpoJa, ceprl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHMIIIMX HEMETaJJIOB (TajoreHOB, CEphI, a30Ta,
dochopa, yraepoga W KpeMHHs) W WX  COCOMHEHHH  (OKCHJIOB,
KHCIIOP OJCOAEP JKAIUX KUCIOT, BOJOP OJIHBIX COCTUHEHUN).

[IpuMeHeHnEe Ba)KHENIIINX HEMETAJJIOB U UX COCIMHEHUN.

Meramisl. [lonoxkenue metaiioB B [leproanyeckon cuCTeEMe XMMUYECKUX
anementoB [[. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHHS DJIEKTP OHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mue gunyeckue cBoicTBa MeTaaaoB. CIiaBbl METAJJIOB.
DJIEKTP OXUMUYECKUIN PSiJT HATIP SKEHUI METaJII0B.



XUMUYECKHE CBOMCTBA BAXKHEUIIUX METAJJIOB (HATpUM, KaJuid, KaJIbIIUM,
MarHuii, aJlOMUHUHN, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6uue cnocoObl nmonydeHust MeranoB. [[puMenenue MeTamioB B ObITY U
TEXHHUKE.

DKCIEpUMEHTAJIbHBIE METOJIbl HM3YYEHUS BEIIECTB W WX IIpEBpPalICHUM:
U3y4YeHUE KOJUIEKIMU «MeTauibl U CIIaBbl», 00pa3IloB HEMETAJJIOB, peIIeHHe
AKCIIEp UMEHTAIbHBIX 3ajiay, HAOJIIOJCHUE W OIMCAaHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOpPHBIX OMBITOB (B3aUMOJICHCTBUE TP OKCHUJIA aJIIOMUHUS C PacTBOPaMHU
KHUCJIOT U IIeJI04Yel, KaYeCTBEHHBIE P €aKIIMM Ha KATUOHBI METAJLIIOB).

Pacuérnblie 3agaun.

Pacuérel Macchl BeliecTBa WM 00bEMa Tra30B MO0 W3BECTHOMY KOJUYECTBY
BEII[ECTBA, MAacce WM 00BEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuérbl Macchl (00bEMA, KOJTUUECTBA BELIECTBA) P OJYKTOB P EaKLMH, €CITU O/THO
U3 BEILIECTB UMEET MP UMECH.

X¥MHA U )KU3Hb

Poss xumun B oOecriedeHur SKOJIOTUUECKOM, DHEPTETUUECKON U TTHUIIEBOM
0e30MacHOCTH, Pa3BUTUM MeIUIMHBI. [IOHATHE O HAy4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKHUX P CAKIUH.

[IpencraBnenuss 00 OOmMMX HAayYHBIX MPHUHIMIAX P OMBIIIICHHOTO
MOJIYUYEHUS] BAXKHEUIIIUX BEIIECTB.

YernoBek B MHpE BEHIECTB W MaTEpUATOB: BAKHEUIIHNE CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKIMOHHBIE MAaTe€pHUalibl, KpPAaCKH, CTEKIO, KepaMuKa,
MaTepHajbl JIJIsl SJIEKTP OHUKH, HAHOMATEp MaJlbl, OpPTAHUYECKUE U MUHED aJIbHBIC
yI00p eHUS.

XuMHsT U 3J0pOBbE YEIOBEKA: MpaBWIa HCIOJH30BAaHUS JIeKap CTBEHHbBIX
TIp erapaToB, P aBHJIa 0€30T1aCHOT0 MCMI0JIL30BAHKS TP €IapaTOB OBITOBOM X UMHH B
MMOBCEITHEBHOM JKU3HMU.

MexXmp eqMETHBIE CBSI3H.

Peanuzanmss MEXnpeaMeTHBIX CBSI3€H TNpHM W3ydYeHMH OOmed u
HEOpTraHU4ecKo XxuMuu B 11 Kimacce oCyIlIecTBISIETCS Yep €3 UCIOJIb30BAHUE KaK
OOIMX eCTeCTBEHHO-HAYYHBIX TOHSTHA, TaK W TOHSTHHA, SBISIOIIUXCS
CUCTEMHBIMHU 151 OTAEIBHBIX P €IMETOB €CTECTBEHHO -HAYYHOTO LIUKJIA.

OO6mue ecTecTBEHHO-HAyYHBIE TOHSTHUS: HAYYHBIN (PaKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, Kiaccudukaius, TepUOIUIHOCTh, HAOIIOICHIE,
DKCIIEP UMEHT, MOJIEIIUP OBAHUE, U3MEP EHUE, SBJICHHUE.

@dusnka: MaTepus, SHEPTUS, Macca, aTOM, JJIEKTP OH, TP OTOH, HEUTP OH, UOH,
M30TOIIL, PaJUOAKTUBHOCTb, MOJIEKYJIA, JHEP TETUYECKUI Y OBEHb, BEIIECTBO, TEINO,
00BbEM, arperaTHoe COCTOSTHUE BEIIEeCTBa, (PM3UUECKHE BETMUYMHBI U SAUHUIIBI HX
M3MEpP EHUsl, CKOP OCTb.



buonorus: ximerka, opraHu3M, OSKOCHUCTeMa, Ouocdepa, MaKpo- W
MUKP O2JI€MEHThI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHEp aNIbL, TOP HBIE IOP OJIBL, MTOJIE3HBIE UCKOTIAEMbIE, TOILITUBO,
pecypcehl.

TexHonOTHA: XUMUYECKAS TP OMBIIICHHOCTh, METAJIITY PTHS, I OM3BOJICTBO
CTPOUTENIBHBIX MATEPHAJIOB, CEIHCKOXO3SICTBEHHOE IPOU3BOJCTBO, MHIIIECBAs
P OMBIIIUICHHOCTh,  (hapMaleBTHYEeCKasi P OMBIIUICHHOCTh, TP OU3BOJICTBO
KOCMETUYECKHX TMpenaparoB, IPOHU3BOJACTBO KOHCTPYKIMOHHBIX MaTep UaoB,
AIIEKTP OHHAS MP OMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 10 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOEHUS
oOydyaroumMucs MNporpamMM CpenHero ooOiero o0pa3oBaHUA (JIMYHOCTHBIM,
METanpeaIMeTHbIM UM TpeaMeTHbiM). HaydyHo-meromuueckoil OCHOBOHM  Juis
pa3paboTKH TUIAHUPYEMbIX Pe3YyJIbTATOB OCBOCHUSI MIPOTPAMM CpPEIHEro 0OIIero
00pa3oBaHus ABISETCS CUCTEMHO-AESITENbHOCTHBIHN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-IEATEIbHOCTHBIM TOJXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MpeaMeTa « XUMHs» Ha YPOBHE CpEIHEro
ob11ero o0pa3zoBaHus BbIJICTCHBI CIEAYIONIUE COCTABIISIONIHE:

OCO3HaHWE OOYYaIOIMMMHKCS POCCUUCKOW TpaKTAHCKOM HACHTHYHOCTH —
TOTOBHOCTH K CaMOP a3BUTHIO, CAMOCTOATEILHOCTH M CAMOOTIP €/I€JICHUIO;

HaJIMYre MOTUBALIUU K O0YUYEHHUIO;

I[eJICHATP aBJIEHHOE Pa3BUTHE BHYTP CHHUX YOEXKICHUM TUYHOCTA HA OCHOBE
KJIFOUEBBIX LIEHHOCTEN U UCTOP MUECKUX TpaaulIMi 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOJCTBOBATHCA B CBOEH
JEeSITeIbHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTaHOBKAMH, MPUCYIIMUMH LIETOCTHOM
CHCTEME XMMUYECKOTO 00pa30BaHUS;

HAJIMYMe TP aBOCO3HAHUS KOJIOTUYECKOH KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LENH U CTPOUTH KU3HEHHBIE TUTAHBI.

JIu4HOCTHBIE pe3yJIbTaThl OCBOCHUSA MpEAMETa «XUMHS» JOCTUTalOTCA B
CIMHCTBE Y4YeOHOW W BOCIUTATEIILHOW JESITEIbHOCTH B COOTBETCTBUU C
I'yMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1y XOBHO -HPABCTBEHHBIMU LIEHHOCTSIMU
U HujeanaMu pOCCUHCKOTO Tpa)KAaHCKOTro O0IlecTBa, MPHUHATHIMU B OOIIECTBE
HOpMaMM Y  TpaBWIaMU  TOBEJIEHUs, CIOCOOCTBYIOIIMMH  IIpOLeccaM
CAMOIIO3HAHUS, CAaMOPa3BUTHA M HPABCTBEHHOI'O CTAHOBJIEHHS JIMYHOCTU
00yJaroIIuXxCcsl.

JIM4HOCTHBIE pE3yJbTAaThl OCBOEHUS MpEAMETa «XHUMHSD»  OTpaXKaroT
cOpMUPOBAHHOCTh OTIBITA MO3HABATEIHHOM M MPAKTUUYECKOW JEesITEIbHOCTU
00yyYaroImXcs Mo p eaanu3aluy MNP UHATHIX B 00I1IECTBE LIEHHOCTEH, B TOM YHCIE B
Y4acTH:

1) rpaKIaHCKOr0 BOCIIUTAHMS:

OCO3HaHUS 00yYaIOIIMMHICA CBOMX KOHCTUTYIIMOHHBIX NIPaB U 0053aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPaBOMOPSIAKY;

NPEICTaBICHUS O COLMAJbHBIX HOPMaxX M MpaBWiIaX MEKINYHOCTHBIX
OTHOILUEHUH B KOJIJIEKTUBE;



TOTOBHOCTU K COBMECTHOM TBOP YECKOU €A TEIIBHOCTH MPU CO3/IAHNUN Yy UeOHBIX
IIP OEKTOB, PELICHUH YUE€OHBIX U I03HABATEIbHBIX 33/1a4, BBINOJIHEHUH X UMUY €CKUX
HKCIEP UMEHTOB;

CIOCOOHOCTH MOHMMAThb M MNPUHUMAaTh MOTHUBBI, HAMEpEHHs], JIOTUKY U
apTyMEHTHI IPYTUX NpU aHAJIU3E PA3JIMUHBIX BUJIOB YUEOHOMU AEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY W HAyYHOMY HAacCJIEIHIO
OTEYECTBEHHOM XUMMUU;

YBa)XKEHUSA K MPOLIECCY TBOPUYECTBA B 0O0JACTU TEOPHUH U IMPAKTHUYECKOIO
NPUMEHEHUS! XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKH €CTb PEe3yJbTar
JUTUTENIbHBIX ~ HAOJIIOCHUN, KpPOMOTJIMBBIX SKCIEPUMEHTAJbHBIX IOUCKOB,
MOCTOSIHHOTO TPYyJla YU€HBIX U NP aKTHUKOB;

MHTEp €ca 1 M03HABATEbHBIX MOTUBOB B IOJYYEHUH U MTOCIIETY OIIIEM aHAIIM3E
uH(GOPMAIUK O MEePENOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHMUS;

CIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIE P €LICHUS, OP UEHTUPYSACh HA MOP aJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE U IMOCTYNKU CBOMX TOBapHUIICH C
MO3UIIMIA HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHMUE TMOCIEACTBHMA STUX
MOCTYTIKOB;

4) popmMupOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 370poBOoro u 0Oe3omacHoro oOpasza >KU3HH,
HEOOXOIUMOCTA OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (pU3mdyeckomMy u
MICUXUYECKOMY 3]10p OBBIO;

coOoieHus TMpaBuil 0€30MacHOTO OOpalleHus] C BElIeCTBaMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYJIOBOM J€ATEIbHOCTH;

MOHMMAHUSI LIEHHOCTM TMpPaBWI HHAUBUAYAIBHOTO M  KOJJIEKTHUBHOIO
0€30MacHOT0 MOBEACHHS B CUTYalIMsAX, TP 0’KAIOIINX 30D OBBIO U KU3HU JTIOJICH;

OCO3HAHMS TOCTEACTBUI U HEMPUATHS BPEIHBIX P UBbIUEK (YOTp eOJeHNsS
aJKOroJisl, HApKOTUKOB, Kyp €HUs);

S) TPYy10BOIr0 BOCIIUTAHMS:

KOMMYHHMKATUBHOW  KOMIIETEHTHOCTH B  Y4E€OHO-HCCIIEIOBATEIHCKON
NEeSTEILHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOW ©W JAPYTUX BHUIAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEHICHUM MPAKTUYECKUX 3a/ad
COIIMaJIbHOM HAIMpPaBJIEHHOCTH (B paMKaX CBOEro Kilacca, IIKOJIbI);



MHTEpeca K NpaKTUUECKOMY U3YUEHHIO Ip odeccHii pa3amyHoro poja, B ToM
YHCJI€ HA OCHOBE TP UMEHEHHUS TP EAMETHBIX 3HAHUN MO0 XMMUH;

YBaXEHUs K TPYAY, JIIOAAM TPY1a U Pe3yJbTaTaM TPyAOBOU JAESATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIbHOM TpaeKTOpUU
oOpazoBanusi, Oyayiied npodeccud MW peaau3alui COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX UHTEP €COB, CIIOCOOHOCTEN K XUMUHU, UHTEP €COB U
noTpedHOoCTEl 00111eCTBa;

6) K0JIOrH4eCKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH 11eJ1IeCO00Pa3HOr0 OTHOIIEHHSI K MPUPOJIE, KAK HCTOUHHUKY
CYILLIECTBOBAaHMS KU3HU Ha 3EMIIE;

NOHUMAaHHUS TJI00AJBHOrO XapakTepa AKOJIOTMYECKHX MpOoOJieM, BIIUSHUSL
PKOHOMMYECKUX P OLIECCOB HA COCTOSIHUE TP UP OJTHOM U COLIMATIBHOM Cp EbI;

OCO3HaHMS HEOOXOJUMOCTH UCHOJb30BaHUSI JOCTHXKEHUN XUMHUU JJIs
peleHust BONp OCOB PAUMOHAIBHOTO PP OJI0NOJIb30BAHUS;

AKTUBHOTO HENPUSITHS JCUCTBUW, MPHUHOCAIIUX BPEI OKP Y KAOLIEH
NPUPOJHON cpesie, yMEHUsl MpOTrHO3UPOBATH HEOIATOMPUATHBIEC HKOJIOTUUECKUE
MOCJIEICTBUS NP €INP UHUMAEMBIX JEUCTBUH U NP €A0TBp aAllaTh UX;

HaJIMYMS Pa3BUTOTO IKOJIOTHYECKOTO MBIILIEHUS, IKOJIOTHYECKOUN KYJIbTYpPBI,
OTbITa JEeATENbHOCTH DKOJIOTUYECKOU HaIp aBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATHCS MMM B IO3HABATEIBHOW, KOMMYHMKAaTUBHOM M COLIMAJIBHOU
NpaKkTUKe, CHOCOOHOCTM M YMEHHMS AaKTUBHO TNPOTHUBOCTOSITH HACOJIOTUA
xemohoouu;

7) HEHHOCTH HAYYHOTO NMO3HAHUS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOU Mp aKTHKHU;

MOHUMAaHUA clenuUKd XUMHHM KaKk HayKH, OCO3HaHUsA €€ poJu B
GbopMHpPOBAaHUM PalMOHATBHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUU LIEITOCTHOTO
np eCcTaBIeHUs 00 OKpy>KaroIeM MUPE KaK O €IMHCTBE MPHUP OBl U YellOBEKa, B
MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHUH MpoOJeM COXpaHEHUs
P UP OJTHOTO PABHOBECHS;

yOeKnEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU IS  COBPEMEHHOU
IMBWIN3AIUU: B €€ TYMaHUCTUYECKOM HAIIPaBIEHHOCTH M BAYKHOM P OJIY B CO3JaHUN
HOBOM 0a3bl MaTepuallbHOM KyJIbTYpHl, PEIICHHH TJI00AJBHBIX ITIp00IeM
YCTOMYHBOIO P a3BUTHS YETOBEYECTBA — ChIPbEBOM, SHEPTETUUECKOM, MTUILIEBOU U
HKOJIOTHYECKONW 0€30TacHOCTH, B Pa3BUTUU MEAUIIMHBI, 0OECIICUCHUN YCIOBHI
YCHENIHOTO TPy ¥ SKOJIOTNYeCKH KOM(POPTHOM )KM3HU KaXKI0TO YjIeHa OOIIeCTBa;

€CTECTBEHHO-HaYYHOM TIpPaMOTHOCTH: ITIOHMMAHHUS CYLIHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HUCIOJIb30BaTh
M0JTydaeMble 3HAHUS JJIS1 aHaJIN3a U 00BbSICHEHHUSI SIBJICHUHA OKP YXKAIOIIEro MUpa 1



[P OUCXOJAIIMX B HEM U3MEHEHMI, YMEHHUSI J1elaTh 000CHOBAHHBIE 3aKII0OYEHUS HA
OCHOBE Hay4HbIX ()aKTOB M IMEIOILIUX CSl JAHHBIX C €TI0 OJIYYEHUSI J0CTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
pellieHus npo0OJieM B PealibHbIX )KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENIbCKOM 1S TENbHOCTH;

FOTOBHOCTHU U  CIHOCOOHOCTM K  HENPEPBIBHOMY OOpa3oBaHUIO H
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYUEHHIO HOBBIX 3HAaHUH MO XUMHUHU B
COOTBETCTBUM C KU3HEHHBIMU MOTP €OHOCTIIMU;

MHTEpeca K 0COOCHHOCTSIM TpY/ia B pa3UuHbIX chepax mp oeccuoHaIbHON

JNESATENbHOCTH.
METANPEIMETHBIE PE3YJIbTATHBI

MertanpenMeTHble pe3yabTaThl OCBOCHUS YUEOHOTO MpenMera « XUuMus» Ha
YPOBHE CpEIHEro 00111ero 0Opa3oBaHus BKIIOYAIOT:

3Ha4uMble s (QOPMHMPOBAaHUS ~ MHUPOBO33PEHUS  O0yYarOIIMXCA
MEXIUCUUIUIMHAP HbIE (MEXIIP €IMETHBIE) OOIIIEHayYHbIE TOHSATHUS, OTP a’KarOIIue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHpa U CHEeUUM(UKY METOJOB TO3HaHUS,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHUS, SIBJICHUE,
P OLIECC, CUCTEMA, HAYUYHbIN (PAKT, NP MHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOp usl, UCCIIeI0BaHUE, HAOII0IEHUE, U3MEP €HUE, SKCIIEP UMEHT U JIp yTHE);

YHUBEp CAJIbHbIC YUeOHbIE NeUCTBUS (IIO3HABATEIbHbIE, KOMMYHUKATUBHBIE,
pEeryasaTuBHbIE), obecreunBaroIImne dbopMHpoBaHUe (byHKUIMOHATBHON
IPaMOTHOCTH U COLIMAJILHON KOMIIETEHIIMUA 00yYaroInxcs;

CIOCOOHOCTD 00yUarommxcs UCIIOJIb30BaTh OCBOECHHBIE
MEXIUCHUIUIMHAP HbIE, MUP OBO33PEHYECKHUE 3HAHUS U yHUBEp CaJIbHbIC YUeOHbIE
JIEWCTBUSA B ITIO3HABATEIILHON U COLMATIBHOM TP AKTUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXAKT OBJAJAEHUE YHUBEP CATBHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMM, KOMMYHUKATUBHBIMHU U  PEryJISITUBHBIMU
JEUCTBUSAMM.

OBjiaieHHe  YHMBEPCAJIBHBIMM  Y4YeOHBIMH  IO3HABATEJIbHBIMH
NEeUCTBUAMM:

1) 0a30BbIe JIOTHYECKHE T CTBUA:

CaMOCTOSITENNbHO ~ (GOPMYJIMPOBAaTh W aKTyaJIU3UpPOBaTh  MpoOJieMy,
BCECTOP OHHE €€ paccCMaTp UBATh;

ONpPENENATh LENU JEATeIbHOCTH, 3aJaBas MapameTpbl U KPUTEPHUH HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C ITOCTABICHHBIMU LIEISAMY;

MCIIOJIb30BaTh MPU OCBOCHWU 3HAHHMK MPUEMBI JJOTUYECKOTO MBIIIIECHUS —
BBIJICTIATh XapaKTePHbIC MPU3HAKU MOHATUN M YCTaHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATHS JIJIsI OOBSICHEHHS OT/IETbHBIX (DAKTOB U
SIBJICHUI;

BHIOMpATh OCHOBAaHMS W KpPUTEpUMU JJisi KilaccUu(DUKAUM BEIIECTB U
XAMHUYECKHUX P CaKIIni;

yCTaHABIUBATh NPHUUYUHHO-CICJICTBEHHBIE CBSI3M MEXKIY H3YydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paccyXAeHUs (MHIYKTUBHbBIC, IEAyKTUBHBIC, IIO
AHAJIOTHH), BBISIBISITh 3aKOHOMEPHOCTH W TPOTUBOPEUYUS B PaccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJTUPOBATH BBIBOJIBI M 3AKIIOUCHUS;

MPUMEHSThH B TP OlI€CCe MO3HAHUS, UCTIOIb3YEMbI€ B XMMUN CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEITH, TIP €00PA30BBIBATH MOACITBHBIC TP €ACTABICHUS — X UMUYECKHUIA
3HAK (CHMBOJI) DJIEMEHTa, XuMU4eckast GopMyJia, yp aBHEHUE X UMHUYECKOU P €aKIIN
— MPU pEIIeHNU YUeOHBIX TO3HABATEIBHBIX U MPAKTUUECKUX 3ajau, P UMEHSThH
Ha3BaHHBIC MOJICIIBHBIE TP €ICTABICHUS JJIs BBISBIICHHUS XapaKTEPHBIX MMP U3HAKOB
M3y4aeMbIX BEIIECTB M XUMUYECKUX P EaKITUH.

2) 0a30BbIe HCCIIEA0BATEIbCKHE 1eHCTBUS:

BJIaJIeTh OCHOBAMM METOJIOB HAYUYHOTO MO3HAHUS BEIIECTB U XUMUYECKHX
p €aKuuu;

(dhopMyIMPOBATH LIETN 1 3a]1a49H1 UCCIIEIOBAHUS, UCIIOIb30BATh ITOCTABIICHHBIC
U CaMOCTOSITENbHO C(HOPMYJIUPOBAHHBIC BONPOCHI B KAa4yeCTBE HMHCTPYyMEHTa
MO3HAHMSI 1 OCHOBBI JUIST (POP MUPOBAHMS TUIIOTE3HI IO TP OBEPKE MP aBUIIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIJICTh HABBIKAMM CAMOCTOSITEILHOIO IUJIAHUPOBAHUS W TP OBEACHUS
YYEHUYECKHUX IKCIEP UMEHTOB, COBEP IIEHCTBOBATh YMEHUS HAOMIOAATh 332 XOJIOM
mporiecca, CaMOCTOSITEIbHO TMPOrHO3UPOBATH €0 Pe3yJbTaT, (HopMyIHpPOBATH
0000111eHHs U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH P €3yJIbTATOB UCCIIEIOBAHNS,
COCTaBJIATh 000CHOBAHHBIN OTYET O MP OJICTaHHOM paboTe;

MpUOOpETaTh OMBIT YYCHWYECKOM HCCISAOBATEIBCKOM ¢ TP OCKTHOM
NESTEILHOCTH, TP OSBISATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETBHOMY
MOMCKY METOJIOB P EHICHUSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOI0B
MO3HAHUS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCSI B PAa3JMUHBIX MCTOYHMKAX uHPopMarmuu (HaydHO-
MOMYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEpIKaHUs, CIPaBOYHBIC IMOCOOW,
pecypcsl MHTEpHETA), aHATM3UPOBATH UH(OP MALIMIO PA3TUYHBIX BUIOB U (opM
IIp €/ICTaBJICHUS, Kp UTUYECKU OLICHUBATH e JIOCTOBEPHOCTH "
HENpP OTUBOP €UUBOCTH;



(GbopMyJIUPOBATH 3aMPOCH M P UMEHATH Pa3JIMIHBIC METOJIBI TIPU TIOUCKE U
orbope wuHbOpMaLUK, HEOOXOAMMOW ISl BBHINIOJHEHUS Y4YeOHBIX 3ajad
OIIP €IEJIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCMIOJBb30BaHHUS WH(GOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH U Pa3JIMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAIBHYIO (GOpMYy  IpEaCTaBICHUS
uHbopMauu (cxemsbl, rpaduku, 1MarpaMmbl, TaOJIULBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CP €/ICTBA P U pabOTe C XUMUYIECKON
UHPOPMAITUCH: TP UMEHITh MEKIIPEAMETHbIE (PU3MUEeCKHe U MaTeMaTHUCCKHC)
3HAKU ¥ CUMBOJIbI, GOpMYJIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCMOJIb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMUYECKHE CpEICTBA
HATJISITHOCTH.

OBiageHne YyHUBEPCATbHBIMH KOMMYHHKATHBHBIMHY /1€l CTBUAMM:

3aJ1aBaTh BOIIP OCHI MO CYILIECTBY 0OCY’K1aeMOM TEMbI B XO/JI€ JUajiora u/wiu
JUCKYCCUH, BBICKAa3bIBaTh HAeH, (OPMYJIUPOBATH CBOU  IIPEIJIOKCHUS
OTHOCHTEIIHLHO BBITIOJTHEHHUS TP €IJI0KEHHOH 3a/1a4uu;

BBICTYNAaTh C MpE3CHTAllUEH pe3ybTaToB MO3HABATEIBHOU JESTEIIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIILHO WIIF COBMECTHO CO CBEP CTHUKAMH TP U BBITIOJTHEHAN
XUMUYECKOTO KCIIEP UMEHTA, MPaKTUYECKO pabOThl 10 UCCIIEI0BAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, P eaanu3aluu y4eOHOTO IpoeKTa U (op MyJIMPOBATH BEIBOJIBI
10 pe3yJIbTaTaM IMpOBEIEHHBIX MCCICIOBAHUN IMyTEM COTJIACOBAHUS MO3UIIMN B
X0J1e 00CyX)aeHus: 1 0OMEHa MHEHUSIMHU.

OBiajeHne YHUBEPCAJTbHBIMH PeryJATHBHBIMHU JeHCTBUSIMH:

CaMOCTOSITENIBHO TUIAaHUPOBATH U OCYIIECTBIISITH CBOIO TIO3HABATEIBHYIO
NEeSITEIbHOCTh, OMpenenss e€ UeNu W 3ajladyd, KOHTPpOJIUPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh IIpEIIaraéMblii aJdrOPUTM JCUCTBUN TIpHU
BBITIOJITHCHUM Y4YEOHBIX MW HCCIENOBaTENbCKUX 3ajad, BBIOMpaTh HamboJiee
hEeKTHBHBIN CIMOCO0 WX pEmIeHUS ¢ y4ETOM IOJIy4YEHHS HOBBIX 3HAHUHA O
BEIIIECTBAX U XMMHUYECKHUX P EaKIINiX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOEH ICSITENbHOCTH HA OCHOBE CAMOaHAJM3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJbTATDI

10 KJIACC

[IpeaMeTHbie pe3yabTaTbl OCBOEHMS Kypca «OpraHudeckas XHUMUD)
OTp aKAIOT:

chOpMUPOBAHHOCTh TPEACTABICHUH O XUMHWYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAY4YHOUW Kap THHBI MUPA, POJIX XUMUU B IO3HAHUU SIBJICHUN P UP O/,



B (OpMHUPOBAHMM MBILUICHUS M KyJIbTypbl JIMUHOCTH, €€ (yHKUHOHAJIBHOU
IPaMOTHOCTH, HEOOXOJUMOM JJ1s1 P ELICHUs P AKTUUECKUX 337424 U SKOJIOTUUECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0p OBbIO U MPUPOJHOM CpEE;

BJIAJICHUE CHCTEMOM  XMMHMYECKMX  3HAaHUH, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralonIMe MOHATHS (XMMUYECKUH D3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJ1a, BaJIEGHTHOCTD, AJIEKTP OO TPUIATENbHOCTh, X UMWY ECKasl
CBSI3b, CTPYKTypHas ¢popmyia (pa3BépHyTast U COKpalIEHHAsA), MOJIb, MOJISIpHAS
Macca, MOJISIpHbIN 00BEM, YTIIepOAHbIN CKENET, Py HKIIMOHAIbHAS TPYIIIA, P a/IUKaJl,
U30MEP Usl, ©30MEPBL, TOMOJIOT HUECKUH P s, TOMOJIOT Y, YTII€BOAOPOIbI, KUCIOPO 1
a30TCOJEPKAILME COCIUHEHHS, MOHOMEpP, TOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHMs); TEOPHUM W 3aKOHBI (TEOpHUS CTPOCHUs
opranuyeckux BeuiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $3bIK XHMHWH; MHPOBO33PEHUECKHE 3HAHMA,
JeXKallhue B OCHOBE NOHUMAHUS NPHUYUHHOCTH W CUCTEMHOCTH XHMHYECKUX
ABJICHUM, (PAKTOIOTHMYECKHE CBEIACHHSI O CBOICTBAaX, COCTaBe, MOJYUYECHUU H
0€30MacCHOM HCIHOJIb30BAaHUM BAXKHEHIIMX OpPTaHUYECKUX BEUIECTB B OBITY U
TP aKTHYECKOU eI TENIbHOCTH YEII0OBEKA;

c(OpMHUPOBAHHOCTh YMEHUH BBISBISITH XapaKTEpHBIE MPU3HAKKA TMOHITHIH,
YCTaHABJIMUBATh UX B3aUMOCBS3b, UCHOJIb30BATh COOTBETCTBYOLIME MOHATUS NPU
ONMCAaHWUU COCTaBa, CTPOCHHMS U TP EBPALIEHUI OPTAaHUYECKUX COEINHEHU;

c(OpMUPOBAHHOCTH YMEHUHN HCIOIb30BaTh XUMUYECKYIO CHMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
bopMysl OpraHMYecKHMX BEIIECTB W YPaBHEHHMM XUMHYECKHX P EaKIIui,
W3TOTABIMBATh MOJIETIA MOJIEKYJ OPTaHWYECKUX BEIIECTB I WILTIOCTP Al KX
XAMHYECKOTO U P OCTPAHCTBEHHOT'O CTP OCHHSI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBAThH P UHAJICKHOCTh M3YUEHHBIX
OpPraHUYECKHX BEIIECTB II0 MX COCTaBY M CTPOEHUIO K ONpEAETIEHHOMY
KJaccy/Tpynmne COeNMHEHUH (yTJIEBOJOPOJBL, KHCIOPOA W a30TCOJIEp Kallue
COCIMHEHHMSI, BBICOKOMOJIEKYJSIPHBIE COEIWHEHHWSA), JaBaTb WM Ha3BaHHS IO
cuctematnueckoid HomeHkiatype (IUPAC), a Takke NpUBOJUTH TPHUBHAJIBHBIC
Ha3BaHUS OTACIBHBIX OPTAHMYECKHX BEIIECTB (ITHIICH, MPOMMWJIEH, AllCTUJICH,
STWJICHTJIMKOJb, TIHULEPUH, (eHo, GopMabAerul, aeTaabIeru, Myp aBbUHAS
KHCII0Ta, YKCYCHas KUCIOTa, OJICMHOBASI KUCI0Ta, CTeap MHOBASI KUCIOTA, TJIFOK034,
bpyKTO3a, Kpaxmad, [eI0I03a, TJIHIHNH);

c(OpMHUPOBAHHOCTE yYMEHUS OMNPEACIATh BHIBl XUMHUYECKON CBSI3U B
OpTraHUYECKUX COEAUHEHUSX (OJUHAPHBIE U KPATHHIE);

COPMHUPOBAHHOCTh YMEHUS TNPUMEHSTHh IOJO0KEHUS TEOPUU CTpPOCHUS
opraHnyeckux BemiectB A. M. byTieposa aiist 00bsiCHEHUS 3aBUCIMOCTH CBOMCTB
BEILECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPaHEHUS MACCHI BEILIECTB;



c(op MUPOBAHHOCTb YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE
U XHUMHYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENIEH pa3MYHbIX KJIAaCCOB
OpTraHUYECKHX BELIECTB (METaH, 3TaH, STUIEH, TP ONUJIEH, alleTUIIeH, OyTaaueH-1,3,
MeTii0yTaaueH-1,3, 6eH301, METaHOJI, TAHOJI, STUIEHIJIUKOJIb, TTTULEPUH, (PEHO,
aleTaIbJer 1/, MypaBbiHAasl U YKCYCHasl KUCIIOTBI, TJIFOK03a, Kp axMall, LIEJTII03a,
aMUHOYKCYCHAasl KUCJIOTa), WLIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXIY HUMHU
YPAaBHEHUSIMU COOTBETCTBYIOIIUX XWUMHUYECKUX PEAKUMH C HCIOIb30BAHUEM
CTPpYKTYpPHBIX (HOpMYII;

c(Op MUPOBAHHOCTb YMEHHMSI Xap aKTEPU30BaTh UCTOUHUKH YTJIE€BOJOPOIHOTO
CbIp b (HEPTH, TP UPOJIHBIN a3, yroJib), CHOCOObI UX Mep epabOTKU U P AKTHYECKOE
P UMEHEHUE NP OJYKTOB Iep epadOTKu;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJMYECTBA UCXOJHOTO BEILECTBA WU NP OJyKTa
P €aKIMKY MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOT0 U3 HCXOIHBIX BEIIECTB
WIN TP OJTYKTOB P €aKIINN);

chOpMUPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMOW 3HaHUH 00 OCHOBHBIX
METO/1aX HaYYHOI'0 IO3HAHMSI, UCTIOJb3YEMbIX B XUMUU NP U U3YUEHUU BEIIECTB U
XUMUYECKUX ABJICHUM (HAOII0/IEHNE, U3MEP EHUE, FKCIIEP UMEHT, MOJICITUPOBAHIE),
UCMOJIb30BaTh CHUCTEMHBIE XHMMHMUYECKWE 3HAHUA [JI TNPUHATHS pPEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U UX
P UMEHEHUEM;

chopMUPOBAHHOCTh YMEHHI COOJTIOIATH MP aBUJIA TIOJTH30BAHUS X UMY ECKOU
Mocy0M W JabopaTopHBIM 000PYJOBaHUEM, a TAKXKE MpaBuia oOpaIrieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIMSIMH MO BBIMOJHEHUIO JIaO0PATOPHBIX
XUMUYECKUX OTIBITOB;

c(OpMHUPOBAHHOCT, yYMEHUH IJIAHUPOBATh U BBIMOJHATh XUMUYECKUN
AKCIep UMEHT (TIp eBp allleHUsI OPTraHMUYECKUX BEILIECTB MP U HATP €BaHUH, TIOJTY UCHHE
ATUJICHA U N3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE P €aKIIMU OP TAHUYECKUX BEIIIECTB,
JieHaTyp alys OEIKOB P M HATPEBAHUH, I[BETHBIE P €AKIIMH OCTKOB) B COOTBETCTBUU
C TpaBWJaMU TEXHUKH O€30MacCHOCTH MpHU OOpalieHWd C BEUIeCTBAMU U
JabopaTopHbIM  000pyAOBaHUEM, TMPEACTABISATh PE3YyJIBTAThl XHUMHYECKOTO
JKCIepUMEHTa B (OpMe 3amucu YpaBHEHHMH COOTBETCTBYIOIMX pPEAKIUA U
dbopMyHpOBaTh BHIBOALI HA OCHOBE 3TUX PE3yIhTATOB;

cOpMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHATU3UPOBATH XHUMHYECKYIO
uHPOPMAIUIO, TOJYyYaeMyld U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOU
uHbopmaiuu, aTepHeT u 1pyrux);

cOpMHUPOBAHHOCTh  yMEHHH  CcOOJIOAaTh  TpaBwia  AKOJIOTHYECKU
1eN1ecO00pa3HOro MOBENEHHUsT B OBITY M TPYIOBOM [EATENIHHOCTH B LIENSIX
COXpPAHEHUSI CBOETO 3JI0POBbS M OKPY’KAOLIEW MPUPOAHON CpElbl, OCO3HABATH



OIIACHOCTh BO3JICMCTBUS HA >KUBBIE OPTAaHU3MBI ONPEACIEHHBIX OP rAaHUYECKUX
BEIeCTB, oHUMas cMbica nokazatens [I/JIK, mosicHsaTe Ha mpumepax crocooObl
YMEHBIICHUSI W MPENOTBPAIICHUS HUX BPEAHOTO BO3JCHUCTBUS HA OPTaHW3M
YEeI0BEKa;

JJ1sE 00yYarONMXCSI C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JJIS  CHENbIX W CIa0OBUASIIMX OOyYarolmMXcs: yMEHHE HCIOJIb30BaTh
penbedHo-ToYeuHyI0 cucTeMy 00o03HaueHui JI. bpaitis 11 3anmucu XUMUYECKUX

dbopmy.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass U HeopTraHWdecKas
XAMMUS» OTP aXKaroT:

chOpMUPOBAHHOCTh MPEACTABICHUM: O XHUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAaYy4YHOM Kap THHBI MUPA, POJIU XUMUH B IO3HAHWU SIBJICHU P UP O/IbI,
B (OpMHpPOBAaHUU MBIIIJICHUS W KYJIbTYpPbl JUYHOCTH, €€ (PyHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOJUMOM /IS P eIISHUS TP AKTUYECKHUX 3a71a9 U KOJI OTUIECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J0POBBIO U TP UP OJTHOM Cp eIe;

BJIAJICHUE CUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIAraloNINe MOHATHS (XUMUYECKUA JJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIM aTOMOB, WMOH, MOJEKYJia, MOJIb, MOJISIPHBIA O00BEM,
BAJICHTHOCTb, JICKTP OOTPULIATENIBHOCTh, CTEIIEHh OKHUCIICHUSI, XUMHYECKas CBS3b
(KoBaJICHTHAsI, HIOHHAS, METaJJIMUECKasi, BOJIOPO/IHAS ), Kp UCTAJUTUYECKas p eréTka,
TUIIBI  XMUMHUYECKUX  PEAKIHA, pPacTBOpP, BJIEKTPOJUTHI, HEIIEKTP OJIUTHI,
AIIEKTP OJIUTHYECKAS] JUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XAMHYECKON peakUud, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpUs
AJIEKTP OJIUTHYECKOW MCCOLMALNK, Tepuoandeckuid 3akoH [[. . Menneneena,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPaHEHHUS U TP €Bp alllCHUsI SHEP THH
IpU XMMHYECKUX PEaKUUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHUMHH,
MHUP OBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHMMAHUS MPHUYUHHOCTH U
CHCTEMHOCTH XWMHUYECKUX SIBICHUH, (PAaKTOJTOTHUYECKHE CBEECHUS O CBOICTBAX,
COCTaBe, MOJyYEHUH U 0€30TIaCHOM HCIOJIb30BAaHUH BAXKHEUIITUX HEOP TAHIMUECKHX
BEIIIECTB B OBITY U MPaKTUIECKOM JACITETbHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUH BBISBISITH XapaKTEpHBIC MPHU3HAKKA TOHITHIH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAaHUU HEOPTAHUYECKHUX BEIIECTB U UX IPEBP alllCHUI;

c(OpMHUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUYECKYIO CHMBOJIUKY IS
cocraBieHus (OpMyJd BEIIECTB M  ypPaBHEHUM XUMHUYECKHUX P EaKIIui,



cucrematuueckyto HomeHknatypy (IUPAC) u TpuBuanbpHble HA3BaHUS OTAEIIbHBIX
HEOPTAaHWYECKUX BEIIEeCTB (yrapHbld ras3, yrjieKuCIbli ra3, aMMHAK, ramiéHas
U3BECTb, HETalll€Hasl U3BECTh, MUTHEBAS COJIA, MTUPUT U AP YTHUE);

c(op MUPOBAHHOCTb YMEHHI OTIP €AEIISATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAUHEHMSIX PAa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJIJINYEeCcKas, BOJOPOAHAS ) B COCTUHEHUSX, TUI
KP UCTAJNIMYECKON PElIETKH KOHKPETHOTO BEIleCTBA (aTOMHasi, MOJIEKYJIpHas,
WMOHHAs1, METAJJIMYECKas ), XapaKkTep Cpe/bl B BOJAHBIX pacCTBOpPaxX HEOP FAaHHMUECKHX
COCJIMHCHM;

c(op MUPOBAHHOCTH yMEHUI yCTaHABJIMBATh P MHA1JIEKHOCTb
HEOPTAHWYECKUX BEIIECTB MO HX COCTaBYy K OMNpeEAeNEHHOMY Kiaccy/rpymme
COEIMHEHM (TP OCThIE BEIIECTBA — METAJIBI U HEMETAJLIIbI, OKCU/IbI, OCHOBaHUS,
KHUCIOTHI, aM(pOTEep HbI€ TUIP OKCHUJIbI, COJIN);

c(Oop MUPOBAHHOCTh YMEHHI P aCKPBIBaTh CMBICI TIEp MOANYECKOTO 3aKoHa /1.
W. MenneneeBa 1 1I€MOHCTP UPOBATh €r0 CUCTEMATU3UPYIOIILYIO, 0OBICHUTEILHYIO
Y TIP OTHOCTUYECKYI0 (PYHKIIUH;

C(OpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh DSJIEKTPOHHOE CTpPOEHUE
aTOMOB XHMMHUYECKUX »dJeMeHTOB 1—4 mepuonoB Ilepuomuyeckoit cucremsl
xumuueckux anemeHToB JI. M. MenneneeBa, MCMONB3ys MOHATHS «S-, p-, d-
AIIEKTP OHHBIE OPOUTAIINY, «IHEPTETHUECKUE YP OBHUY , 00BSICHATh 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB M MX COCAMHEHU IO MepHoaaM U
rpynmnam Ilepuoandeckont cucrempl XxuMu4eckux 3iemeHToB 1. Y. Menneneesa;

cOpMUPOBAHHOCT, YMEHHM XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PAa3JMYHBIX KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TC€HETUYECKOW CBSI3M MEXIY HEOpTaHWYECKUMU
BEIIECTBAMHU C IIOMOUIbIO YPaBHEHUH COOTBETCTBYIOIIMX XUMUUECKUX P €aKIINH;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCHU(PHUIIMPOBATh XUMUYECKUE PEAKIUHU TIO
pa3IM4HbIM MpU3HAKaM (YUCITY M COCTaBY PEarupyrolliuX BEUIECTB, TEIIOBOMY
ahdeKTy peaknun, N3MEHEHHIO CTEIIeHEH OKHUCICHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaKuuy, y4acTHIO KaTajau3aTopa);

cOpMUPOBAHHOCTh YMEHHUH COCTABISATh YpPaBHEHMsS pEaKLUUN Pa3IMIHbIX
THUIOB, MOJHBIE U COKPalllEHHbIE YpaBHEHUS P €aKI[il MOHHOT'O 0OMEHa, yUUThIBAs
YCIIOBHSI, MPU KOTOPBIX ITH PEAKIUHN UIYT 10 KOHLIA;

COPMHUPOBAHHOCT YMEHUN MPOBOJUTH PEAKIMH, [OATBEP KIAIOIINE
KaueCTBEHHBIM COCTaB pa3JIMYHbIX HEOPTAaHMYECKUX BEIIECTB, Paclo3HABaATh
OTIBITHBIM ITyTEM MOHBI, P UCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOP TaHUYECKUX
BELIECTB;



cOpMHUPOBAHHOCTH YMEHUH PpPaCKpPhIBATh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUIl OCP €ICTBOM COCTABIIEHHSI SJIEKTP OHHOTO OajiaHca
ITUX P EaKLUN;

cop MUPOBAHHOCTH YMEHH OOBACHSATH 3aBUCUMOCTh CKOPOCTH X UMUYECKOM
PEAKIUH OT Pa3INYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO P ABHOBECHSI
B 3aBUCHUMOCTH OT BHelTHero Bo3naenctsus (mpunuun Jle artensbe);

cOpMHUPOBAHHOCTH YMEHHH XapaKTepHU30BaTh XHUMUYECKHE IIP OILIECCHI,
JeXaliue B OCHOBE P OMBIIIIEHHOTO MOJTYYEeHHsI CEpHOM KUCIOThI, aMMHUaKa, a
Takke cHOopMHPOBAHHOCTH MpeEACTaBICHU 00 OOMMX HAYUYHBIX HPUHIMIAX H
HKOJIOTHUUECKUX MPOoOJIeMaX XUMMUUECKOTO TP OU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHHUH MPOBOJUTh BBIYKUCICHHUS C HCIOJIb30BaHUEM
MOHSITUS «MacCOBAasi JIOJIs BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOIICHUH ra30B MPU
XUMHUYECKMX PpeaKIMIX, MACChl BELIECTBA WJIM O0BbEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00BEMY OJHOTO M3 YYACTBYIOUIMX B PEaAKIMH
BEIIECTB, TEIUIOBOTO 3((deKkTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHHUS! MacChl
BEIIECTB, NP EBP AIICHUS U COXPaHCHUS SHEPTHH;

chopMUPOBAHHOCTh YMEHMI COOJTIOIATH MP aBUJIA TIOJTL30BAHUS X UMUYECKOM
nocy0M u JaboparopHbIM 000PYJOBaHUEM, a TAKXKE MpaBuia oOparieHus ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIMSAMH [0 BBITIOJHEHHIO JTa00PaTOPHBIX
XUMHUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBHITIOJHATH XHUMHUYECKHN
HKCIEPUMEHT (Pa3JIo’KEHUE MepOKCHUa BOJIOPOIa B IPUCYTCTBUM KaTaau3aTopa,
OTpe/ICICHHE CpEeabl PacTBOPOB BEUIECTB C TOMOIIBIO YHHUBEPCAJIBHOTO
WHAUKATOP A, BIUSHUAE Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKOU P eaKIInH,
peakiud UOHHOTO OOMEHAa, KaueCTBEHHbIC peaKIMd Ha Cyib(dar-, kKapOoHaT- U
XJOPUA-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE PKCIEep MMEHTAIBHBIX 3a7a4 TI0
temaM «Metamie» U «Hemerannb») B COOTBETCTBUM C TpaBWJIaMU TEXHUKHU
0€30MacHOCTH TP OOP AIICHUH C BEIIECTBAMH M J1a0 OpaTOpHBIM 000D YIOBAHUEM,
NP EICTaBIATh PE3yIbTaThl XWMHUYECKOTO OKCIepUMEHTa B (¢GopMe 3ammucu
ypaBHEHUH COOTBETCTBY IOIIMX PEAKIIUH U JOPMYITUPOBATH BBIBOJIBI HA OCHOBE 3THX
pE3yabTATOB;

c(OpMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHATU3MPOBATH XHUMHYECKYIO
uHPOPMAIUIO, TIOJYyYaeMyld U3 pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOU
KOMMYHHKaIuu, IHTEpHET U AP yTHUX);

chOpMUPOBAHHOCTh ~ YMEHHH  COOJIOAaTh  MpaBWiia  AKOJOTHYCCKH
1EIeCO00Pa3HOTO TOBEACHHUSI B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJSX
COXPAaHEHHUsI CBOETO 3J0POBbS U OKpPY’KalOIIeH MpUpPOAHOM Cpelbl, 0CO3HABATH
OTACHOCTh BO3/ICUCTBUS Ha )KUBbIE€ OPTAHU3MBbI OTIPEIENEHHBIX BEIECTB, TOHUMAs



cmbicn mokazatens [IJIK, mosicHsTh Ha mpumepax crnocoObl yMEHBIICHUS U
P EA0TBP AIIIEHUS UX BP €THOTO BO3JICHCTBUSA HA OPTaHU3M YEIIOBEKA;

JJ1sE 00yYarONMXCSl C OTrPaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUS BEUIECTB U
XAMHYECKUX SIBJICHUM;

IS CHENbIX W CIa0OBUASIIMX OOYYarolmMXcs: yMEHHE HCHOJIb30BaTh
penbedHo-ToYeuHyI0 cucTeMy 00o03HaueHui JI. bpaitis qyis 3anmucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHme pasiesioB U TeM (mu¢posbie)
Ne /it Kontpoabneie | IlpakTHueckue
NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypest
Paznea 1. Teoperudeckue 0CHOBbI OPraHMYeCKON XUMUM
[Ipenmert oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Htoro no pazneny 3
Paznen 2. YrieBoaopoabt
2.1 [IpenenpHBIE YTIIEBOAOPOIBI — aJIKaHbI 2
59 HenpenenbHbie yrieBoaopo/ibl: aaKeHbl, 6 1
QJIKa/IMEHbI, AJIKUHbI
2.3 ApoMaTuyecKue yrieBo0pOabl 2
24 [IpupoaHpie UCTOYHUKH YTIIEBOJAOPOJIOB U 3 1
ux nepepaboTka
Htoro no pazneny 13
Paznen 3. Kuciiopoacoaep:kaniue opranndeckue coeInHeHnst
3.1 Cnuptsl. ®enon 3
319 Aunpaerunsl. KapOoHOBBIE KHUCTOTHI. 7 1
CnoxxHble 3pUpbI
33 YrieBoabl 3 2




Hroro no pazaeny 13
Pasnen 4. A3orcoaepixanine OpraHn4ecKue coeANHEeHH

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Htoro no pazneny 3
Pasnen S. BeicokomMoJieKy I pHbIe COeIHHEHHA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KJJACC

KounuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBanue pasiesioB H TeM nugpoBbIe
Ne n/mt P Kontpoabusie | IpakTHueckue (pp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbl padoThI
pecypchbl
Pa3znea 1. Teoperuyeckue 0CHOBbI XMMUM
Ctpoenue atomoB. [leproanyeckuii 3aKoH
1.1 u [lepuonnueckas cucremMa XUMHUYECKUX 3
anemedToB /. . MenaeneeBa
12 Crtpoenue BemectBa. MHOroobpasue 4
' BELIECTB
1.3 XUMHUYECKHE PEAKLIUT 6 1 1
Hroro no pazaeny 13
Pasnen 2. Heoprannueckass XuMust
2.1 Merassl 1
2.2 Hewmerannsl 1 1
3 CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX )
. BELIECTB
Wroro no pazneny 17
Paznen 3. Xumus ¥ :Ku3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
34 2 3




IHOYPOUYHOE IIJIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonrtpoabHbie
padoThI

Bcero

IIpakTnyeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBbIE
nu@ppoBLIe
o0pa3oBaTe/ibHbIE

pecypchI

[IpenmeT oprannyecko XuMuu, eé
BO3HUKHOBCHHUC, Pa3BUTHC U 3HAYCHUC

Teopust cTpoeHUSI OpraHUYECKUX
coequHeHuil A. M. Bytneposa, e€
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o knaccupuranuu
opraHuueckux Bemects. HomeHkiatypa
(cucremaTuyeckas) U TPUBUAIbHBIS
Ha3BaHUA OPTraHUYCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHUH Pt

Meran u 3TaH — npocrennme
MPEICTABUTENIN ATKAHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA

DTUJIEH U NPONUIIEH — MPOCTEUIINE
MIPEACTABUTEIIN AJIKEHOB

[TpakTrueckas padora Ne 1. «Ilomyuenue
JTUJICHA U U3yYEHUE €r0 CBOUCTBY»

Ankamuensl. byraguen-1,3 u
MetunoytanueH-1,3. [lomyyenue
CUHTETUYECKOI0 KayuyKa 1 pe3UHBI




10

AJKHUHBL: COCTaB U OCOOEHHOCTH
CTPOCHUS, TOMOJIOTTYCCKUN PSII.
AleTHIIeH — NpOoCTeHNIIMiA
Hpe[[CTaBI/ITeJIB AJIKUHOB

11

Bpruucnenus no ypaBHeHUIO XUMUYECKOM
peakiuu

12

Apensbl: 6eH3011 U TONY0d. TOKCUUYHOCTh
apeHoB

13

I'enernueckas CBs3b yIJI€BOJIOPOJIOB,
MPUHAJUISKAIINX K PA3TUYHBIM KJ1accaM

14

[IpupoHbIe HCTOYHUKH YTIIEBOIOPOJIOB:
MPUPOTHBIN a3 U MOMyTHIE HEPTAHbBIE
rasbl, He()Th U IPOAYKTHI €€ TIepepaboTKH

15

[IpupoaHble HCTOUHUKH YTIIEBOIOPOJIOB:
IPUPOJIHBIN Ia3 U MOMyTHBIE HEDTIHbIE
rasbl, He)Th ¥ MPOITYKTHI €€ mepepaboTKu

16

KonTponrsnas pabota no pazneny
«YTIIEBOOOPOIBI»

17

HpeI[eJILHI)IG OAHOATOMHBIC CITUPTHI:
MCETAHOJ U 3TAaHOJI. BOI[OpOI[HaH CBA3b

18

MHuoroaToMHbBIE CITUPTHI: STHJICHTJIMKOJIb
U T CPUH

19

DeHOo: CTPOCHUE MOJIEKYJIbI,
(busnuecKkre U XUMUYECKHE CBONCTBA,
MIpUMEHEHUE

20

Anpaeruasl: popMasbaerug u
arerajabpaerua. AeTox




21

OIHOOCHOBHEIE TPEIeTbHBIE KAPOOHOBHIE
KHMCIIOThI: MypaBbUHAs U YKCYCHast

22

[IpakTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAA KHCJIOThI, KaK
IpEeACTaBUTECIN BBICIIUX Kap6OHOBBIX
KHCIIOT

24

MpbLta Kak COTM BBICITUX KapOOHOBBIX
KHCIIOT, MX MOJOIIee JIeHCTBHE

25

CnoxxHble 3QUpPbI KaK MPOU3BOJIHBIE
KapOOHOBBIX KUCIOT. [ MIPOIN3 CIOKHBIX

3¢upoB

26

Kupsl: ruponns, npuMeHeHHE,
Ouosornyeckas pojb KHUpPOB

27

YTrneBojpl: cocTaB, KiacCH(UKAIIHSL.
Baxueiimme npencraBuTeNu: TIHOK03a,
¢bpyxTO3a, caxaposa

28

Kpaxman u nemnonosa Kak IpupoJHbIe
MIOJIUMEPBI

29

KonTponsHas padoTa mo pasaery
«Kucnoponconepxaiiye opraHuaecKue
coearHeHus»/ Beepoccuiickas
MpoBepoYHas paboTa

30

OOm1as xapakTepucTHKa
a30TCOACPIKAIINX OPraHUIECKHX
coenuHeHnit / Beepoceniickas
npoBepoyHas paboTa

31

AMWHBI: METUJIAMUH U aHUJIUH




AMHUHOKUCIOTHI KaKk aM(OTepHBIC
OPraHUYECKUE COCTMHEHUS, UX

32 onosiorudeckoe 3HaueHue. IlenTuasl.

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAVHEHUS

OCHOBHBIE IOHSTHSA XUMHH

33 .
BBICOKOMOJICKYJIAPHBIX COCANHCHUUN

OcCHOBHBIC METOJbI CHUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETUHEHHU.

[InacTmacchl, kKayuyyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 KJJACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoJbHbIe

Bcero
padoTbI

IpakTuyeckue
padoThbI

Jara
H3y4eHust

DJIeKTPOHHBbIE
nuppoBkIe
o0pa3oBarte/ibHbIe

pecypchl

XUMHUYECKAN DIIEMEHT. ATOM.
DnekTpoHHasi KOHPUTYpaIUs aTOMOB

[Tepnonnueckuit 3akoH u Ilepuoanyeckas
CHCTEeMa XMMHYECKHUX 31eMeHTOB JI. U.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUUYCCKUX DJIEMCHTOB U UX COGI[I/IHGHI/II71
10 TpyIaM U nepuojam. 3HaueHHe
NEePUOIUYECKOTO 3aKOHA M CHCTEMBbI
xuMudeckux sjemMeHToB .M. MenaeneeBa

B Pa3BUTHM HAyKH

Ctpoenue BemniecTBa. XMMHYECKas CBSI3b,
€€ BH/IbI; MEXaHU3MbI 00pPa30BaHUS
KOBaJICHTHOM CBsi3U. BojiopoiHas CBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATENEHOCTb.
Crenenb okucieHus. BemecTsa
MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHUS

[ToHsATHE O TUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUAHBIE PACTBOPHI.
MaccoBas 1015 BeniecTBa B pacTBOpe




Kiaccudukamnus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTMHECHUN.
['eneTnyeckas cBsI3p HEOPraHUUECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMHYECKUX PEaKInii B
HEOPraHUYECKON U OPraHUYECKOU XUMHHU.
3aKOH COXpaHEHUs MacChl BELLIECTB; 3aKOH
COXpaHEHHMS U IPEBPALICHUS SHEPTUHU IIPH
XUMHUYECKUX PEaKIIUIX

Cxopoctb peaknuu. OOpaTUMbIE PEaKITHH.
XUMHYECKOE PAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bausnue
pa3NuYHBIX (PaKTOPOB HA CKOPOCTH
XMMHUYECKOM peaKkIu»

11

DJIEKTPOINTUYECKAS AUCCOLUALIMSL.
[TonsTue o Bogopoanom nokasaresne (pH)
pactBopa. Peakiiuu noHHOro oOMeHa.
I'mpaponu3s opraHn4eckux u
HEOPraHUYECKHUX BEILECTB

12

OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIC
peakuuu. [TonsaTue 06 snekrpoamnse
pacIiyiaBoB ¥ pacTBOPOB coJIei

13

KontponbHas pabota o pasaeny
«Teopernueckrie OCHOBBI XUMHUM

14

Mertanibl, UX MOJOKEHUE B
[Tepuoanueckoi cuCcTeMe XUMHYECKUX
aniemeHToB J[. 1. MenaeneeBa u
0COOCHHOCTHU CTpOoeHUs aToMOB. O01mue
(bu3rYecKre CBOMCTBA METAIOB




15

CniaBbpl METAIIOB. DJIEKTPOXUMUYECKU I
psIT HallpsDKEHU M METaljIoB

16

XUMHYECKHE CBOICTBA BaXKHEHUIIINX
METAJUIOB (HATPUH, KN, KalbLHii,
MarHuii, aTFOMAHUN) U UX COCTMHECHUU

17

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX

COE€IUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeJle3a U UX
COCIMHEHU N

19

[Ipaktuueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamib»"

20

Hemerannsl, UX IOJIOKEHHUE B
[lepuoauueckoi cucreMe XUMHUYECKUX
anemenToB /. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS AaTOMOB

21

DU3NYECKHUE CBOWCTBA HEMETAIIIIOB.
AJIOTpOnUs HEMETAIIOB (Ha IpUMeEpe
KHCIOpoaa, cepbl, pocdopa u yriepoaa)

22

XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U
WX COEOUHEHUU

23

XuMHUecKre cBOiCTBa a30Ta, (hochopa u
UX COEIUHEHUHN

24

XUMHUECKHEe CBOMCTBA YIiepoa, KpEMHUS
U UX COEIUHEHUN

25

[TpuMeHeHne BaXKHEUIIIMX HEMETAJIIOB U UX
COCIMHEHN N




26

O06001IeHNE U cHCTEMATH3aIlisl 3SHAHUH 110
teMme «Hemeranas». Beraucienus mo
ypaBHEHUSM XUMHUYCCKHX PEAKIIHI U
TepMOXI/IMI/I‘-IeCKI/Ie paC'—IéTBI

27

[IpakTuueckas padora Ne 3. «Pemrenne
SKCIEPUMEHTAJIBHBIX 3a/a4 [0 TEME
"HemeTamibl'"»

28

KontponbHas pabora no remam
«Metamnel» U «HemeTamms

29

HeopraHI/Iqecm/Ie H OPraHUvICCKHUC
KHCJIOTHI. HCOpFaHI/I‘leCKI/Ie u
OpraHU4YC€CKUE OCHOBAHUA

30

AMdoTepHbIe HEeOpraHu4eckue u
OopraHuyveckue coeauHenus. [ enernueckas
CBSI3b HEOPIaHUUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponb xuMuu B o0ecrieueHun
SKOJIOTHYECKOU, DHEPIE€TUUECKON U
MUILEBON OE3011aCHOCTH, Pa3BUTHU

MEIUINHE]

32

[IpencraBnenus 06 00X HAYIHBIX
MPUHIUIIAX TPOMBIIUIEHHOTO OTYYESHHS
Ba)XHEHIINX BEIIECTB

33

YemnoBek B MHPC BCHICCTB U MATCpHUaJIOB

34

XUMUs U 310pPOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

34




MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU PO PAMMBI

10 KVIACC

Kon
NPOBeEPsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yabTAThl 0CBOEHU OCHOBHOM
o0pa3oBaTe/IbHOIl MPOrpaMMBbI CpeIHero o61ero 00pa3oBaHus

1

Teoperndeckne OCHOBbI OPraHMYECKOM XUMUH

1.1

CdopMUPOBAHHOCTH MPEJCTABICHUI O XUMUUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYUYHOUW KAapTUHBI MHUpA, POJIU XUMHUH B TO3HAHUU
SBIIGHUM TPUPOJBI, B (HOPMUPOBAHUHM MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ (YHKIIMOHAIBFHONW T'PaMOTHOCTH, HEOOXOIUMOU IJis
pelieHusT TPAKTHYECKUX 3aJa4 M IKOJOTHUYECKH OOOCHOBAHHOTO

OTHOIIIEHHS K CBOEMY 37I0POBBIO 1 IPUPOTHON Ccpeie

1.2

Brnanenue cucremMoil XMMHYECKMX 3HAHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIaraIme MOHATHUSA (Mosekyna, BAJIEHTHOCTb,
ANIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIEHUS, XUMHUYECKAsl CBSI3b,
MOJIb, MOJISIpHas Macca, MOJISIPHBIA OOBEM, YIIEpOAHBIH CKEJET,
GyHKIMOHANBHAS  TpyNIa, paaudKal, H30MEpHs,  H30MEpHI,
TOMOJIOTUYECKUN Psl, TOMOJIOTH, YTJIE€BOJIOPOABI, KHUCIOPOIA- H
a30TCO/EpKAIME COEMHEHUS, OMOJIOTrHYECKH aKTHUBHBIEC BEIIECTBA
(yryieBoJpl, JKHUPbI, OEJIKHN ), MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHUS opraHuuyeckux BemecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH A3bIK XUMHUH, (PAKTOJIOTUUECKHE
CBEACHUS O CBOHCTBaX, COCTaBE, IOIY4YEHUH M Oe€30MacHOM
WCIIOJIB30BAHUM BA)KHEUIINX HEOPraHMYECKHX M OpPraHUYeCKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIBHOCTH 4YCJIO0BCKaA

1.3

CdopMUpOBAaHHOCTh YMEHUH BBIABIATH XapaKTEPHBIC MPHU3HAKU
MOHATHM, YCTAaHAaBJIMBATh MX  B3aUMOCBS3b,  MCIIOJIB30BAaTh
COOTBETCTBYIOIIME IOHATUS IPU OIMMCAHUM COCTABA, CTPOCHUS H

MPEBPALICHU OPraHUYECKUX COCTUHEHU I

1.4

c(OpPMHUPOBAHHOCTh YMEHH I UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOIA,
COKpAIIEHHOW) (OpMyJI OpPraHUYECKUX BEIIECTB M YpaBHEHUH
XUMHYECKUX  PEaKIMil, W3rOoTaBIMBAaTh  MOJEIH  MOJEKYJ
OpraHMYECKUX BELIECTB JUIsI WJUIIOCTPAlMM UX XUMHYECKOTO H

MPOCTPAHCTBEHHOT O CTPOCHHUS




1.5

CdopMupOBaHHOCTh YMEHHH YCTaHABIMBATh NPHUHAJIEKHOCTh
HN3YYCHHBIX OPraHMYCCKUX BCHICCTB IO HMX COCTABY U CTPOCHUIO K
ompenenéHHoOMy Kkiaccy (Tpynme) coeaquHeHuu (YrieBOIOpOJbI,
KHCIIOPOJ, U a30TCOJEPKAIINE COSAUHEHUS, BEICOKOMOJICKYJIISPHBIC
COGJII/IHGHI/ISI), naBaThb nm Ha3BaHUA 110 CUCTEMAaTHYECKOUN

Homenkiarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTL YMCHUSA OIPECACIIATL BUbL XHUMHYECKOH CBS3U B

OpTraHNYCCKUX COCANHCHUAX (O,Z[I/IHapHLIe n KpaTHLIe)

1.6

CpopMHpPOBAHHOCT, YMEHUS MPUMEHATH: IOJOXKEHUSI TEOPUHU
CTpoeHus opranndeckux semects A.M. ByTnepoBa aiis 00bsicHEeHUs
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHUA MAaCChl BCIICCTB

VYraesomoponsl.  Kuciopoxmcopepkamme W a30TCOAEPIKALIN €

OpTaHUYCCKUC COCANHCHU . BBICOKOMOHeKy.]ISIpHBIe COCOANHCHH A

2.1

ChopMUPOBAaHHOCTh YMEHUM TPUBOAWTH TPUBHUAIBHBIC Ha3BaHHS
OTJICTLHBIX OPraHWYECKUX BEIICCTB (ITHIJICH, IIPOIUJICH, alleTHIICH,
STUJICHTJINKOJIb, TIUIIEPUH, (eHos, (GopMaybaerus, aneraabIeTH,
MypaBbUHAas KHUCIOTa, YKCyCHas KHCJIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCIOTa, TIIOK03a, (QPYyKTO3a, Kpaxmal, LeJUTNI03a,

TJTUIIMH )

2.2

ChopMUpPOBAaHHOCTh YMEHHI XapaKTepU30BaTh COCTAaB, CTPOCHUE,
(GU3NYECKNe M XWMHYECKHE CBOWCTBA THUITHMYHBIX IPEICTABUTEIICH
Pa3TUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHUJICH,
MpONUJIEH, aneTuyieH, OyragueH-1,3, merunOyraaueH-1,3, OGeH3om,
METaHOJI, dTaHOJI, STUJICHTJINKOJIb, TJUIICPUH, (DEHOI, alleTaabICTHI,
MypaBbUHAs M YKCYCHasl KHCIIOTBI, TJIOK03a, KpaxMal, IIeJUTI0JI03a,

aMUHOYKCYCHasl KUCIIOTa)

23

ChopMUPOBAHHOCTh YMEHHUSI WILTFOCTPUPOBATHh TCHETHYECKYIO CBSI3b
MEXJIy TUNHWYHBIMUA MPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHWYECKUX  BEIIECTB YpaBHEHU MU COOTBETCTBYIOIINX

XUMHUYECKUX PEAKIIUN C HCIIOIB30BAHUEM CTPYKTYPHBIX (PopmyI

24

CdopMUPOBAHHOCTb ~ YMEHHSI  XapaKTepH30BaTb  HCTOUYHUKHU
YTIIEBOJIOPOTHOTO CHIPhS (He(Thb, MPUPOIHBINA ra3, yroiyb), CIOCOObI
UX TepepadOTKM U MPAKTUYECKOE TPUMEHEHHE IPOIYKTOB

nepepaboTKu

XUMHUS U KU3HE. PacuéThl




3.1

ChopMHpPOBAHHOCT, yMEHHH BJAJETh CHCTEMOW 3HaHHWH 00
OCHOBHBIX METOJIaX HAy4HOT'O IMMO3HAHWS, MCIOJIb3yeMbIX B XUMHHU
NpU U3YYCHHWH BEIIECTB W XUMHYECKUX SBJICHUN (HaOIo/IeHue,
U3MEpPCHUE,  OKCIICPUMEHT, MOJICIMPOBAHUE),  HCIIOIH30BAThH
CUCTEMHBIC XWUMHUYCCKUE 3HAHUS JUII TPUHATHS pPCIICHUU B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX

MNPUMCHCHUCM

3.2

CdopMupOBaHHOCTh YMEHUH cOONIONATh IpaBuja MOJB30BAHUS
XUMHYECKON mocy1oil U 1abopaToOpHBIM 00OpYAOBaHUEM, a TaKXKe
IpaBHJIa 00paIeHHs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHSMA

110 BBITIOJTHCHUIO J'Ia60paTOpHLIX XUMHUYCCKHX OIIBITOB

3.3

CdopMUPOBAHHOCTh ~ yMEHUH  IJIAHUPOBATh U BBINOJIHATH
XUMHMUYECKUH SKCIEPUMEHT (MpEeBpallieHHs] OpraHMYeCKUX BEILECTB
IpU HarpeBaHUM, MOJyuYE€HUE HTUJIEHA U M3YYEHHE €ro CBOMCTB,
KayeCTBEHHbIC pEaKIMU OpPraHMYeCKUX BEILEeCTB, JAEHaTypalus
0€JIKOB MpU HarpeBaHU M, IIBETHbIE PEAKIINU OEJIKOB) B COOTBETCTBUI
C NpaBUJIAMU TEXHUKHU O€30I1aCHOCTH TP OOpAIIEHUH C BEIeCTBaMU
U 7a00paTOpHBIM O0OPYZOBAaHUEM; MPEACTaBIATh PE3yJbTAThI
XUMHUYECKOTO JKCIepUMeHTa B (¢GopMe 3alucH  ypaBHEHUH
COOTBETCTBYIOIIUX PEaKUUi U (HOopMyIHpPOBaTH BBIBOJBI HA OCHOBE

9TUX PC3YyJIbTAaTOB

3.4

ChopMHpOBaHHOCT, ~ YMEHHUH  NPOBOAMTH  BBIUKUCICHUSA  TIO
XUMHUYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEILIECTBA WJIM MPOAYKTa PEaKIMU MO M3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJJHOI'O U3 UCXOAHBIX BCUICCTB UJIU IPOAYKTOB peaKHI/II/I)

3.5

ChopMUpOBAaHHOCTh ~ YMEHUH  KPUTUYECKH  aHAJIM3UPOBATH
XUMHYECKYI0 MH(POPMAIUIO, TOJyYyaeMyl0 W3 Pa3HBIX MCTOYHHKOB

(cpencTBa MmaccoBoi nHpOpMannu, cetb UuTepHeT u npyrue)

3.6

CdopmMupoBaHHOCTh yMEHHI COOMIOAATh MpaBUIa KOJIOTHYECKU
1er1ecoo0pa3Horo MOBEACHHS B OBITY U TPYJIOBOW NEATENHHOCTH B
LEJSAX COXPAHEHMSI CBOEro 3JI0pPOBbSl M OKpPY’KaIOIIEH MPUPOIHON
Cpenbl, OCO3HAaBaTh OMACHOCTh BO3/IECUCTBHUS HA KUBBIE OPTraHU3MBbI
OnpeneNEHHbIX OPTraHMYECKUX BEILIECTB, IOHMUMAasi CMBICIT TTOKa3aTels
ITAK (mpenensHO MAONMYCTUMOW KOHLEHTpALMU), MOSACHITH Ha
MpUMeEpax CIOCOObl YMEHBIIICHUSI U TPEIOTBPALICHUS UX BPETHOTO

BOBI[GﬁCTBPI?[ Ha OpraHu3M YCJIIOBCKa




11 KJIACC

Kona
NPOBepsAEMOro
pe3yJjbTara

IIpoBepsieMmble MpeaMeTHBIE Pe3yIbTATHI OCBOEHUsI OCHOBHOIA
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEero 0o1ero oopazoBanus

1

TeOpeTI/ILIeCKI/Ie OCHOBbI XUMHH

1.1

Bnagenue cucTeMONM XUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralole TMOHSATUS (XMMHUYECKUU DIIEMEHT, aToM,
AJIEKTPOHHAs 000JIOYKa aroma, §-, p-, d-3JEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JEKTPOOTPHULIATEIIBHOCTD,
CTENEHb OKHUCIEHUS, XMMUUYECKas CBs3b, MOJb, MOJSIpHAs Macca,
MOJISIPHBIA 00BEM, KpHUCTAJUTMYECKasl PEIIETKA, TUIBI XWMHUYECKUX
peakuui (OKHCITUTENBHO-BOCCTAHOBHUTENIBHEIE, 9K30- u
9HJO0TEPMHUYECKHE, PEAKI[UF HOHHOTO OOMEHA), PaCTBOP, AIEKTPOJIHUTHI,
HE3JICKTPOIUTHI, AJEKTPOJUTHYECKAsE JMCCOLUAIUS, OKHUCIUTEb,
BOCCTAHOBUTEIb, CKOPOCTb XHUMHUECKOW pPEaKLIHU, XUMHYECKOEe
paBHOBecHE); TEOPUM H 3aKOHBI (TEOPHS DJIEKTPOITHTHIECKON
nuccoumnanuu, Ilepuognueckuii 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHS MacCChl), 3aKOHOMEPHOCTH, CHMBOJIMUECKHM S3bIK XUMHUH,
(hakTOJIOTHYECKIE CBEJACHHS O CBOHCTBAX, COCTaBe, MOJYYCHHU WU
0€30MmacHOM UCIIOIB30BAHN U BAXKHEUIIINX HEOPTAaHMUYECKHX BEILIECTB B

OBITY U MPAKTUYECKOH AESTEIbHOCTH YEJIOBEKa

1.2

CdopMuUpOBAaHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPHU3HAKU U
B3aMMOCBS3b M3YyYEHHBIX IOHATUH, NPUMEHATh COOTBETCTBYIOLIME
NOHATHS TPU ONMCAHUU CTPOCHUS U CBOMCTB HEOPraHMYECKUX
BEIIECTB M UX TPEBPAILCHU; BBISBIATh B3aMMOCBS3b XUMHYECKHX
3HaHUW € TOHATHSAMM M TPEIACTAaBICHUSIMH  JPYTHX

CCTCCTBCHHOHAYYHBIX MMPCAMETOB

1.3

Bnaz[eHHe OCHOBHBIMH MCTOJaMMU HAYYHOI'O IMO3HAHMUA BCUHICCTB U
XHMHYECKUX SBJICHHM (H8.6J'II-OI[6HI/I€, HU3MCPCHUC, OKCIICPUMCHT,

MOJICTTUPOBAHHUE)

1.4

CdhopMUpPOBAHHOCT YMEHUN OMPEAEIATh BAJICHTHOCTh M CTEIEHBb
OKHMCJIEHHUS XMMHUYECKUX BJIEMEHTOB B COCIMHEHUSAX Pa3IMYHOTO
COCTaBa, BHJ XHMHYECKOHW CBs3M  (KOBAJCHTHAs, WOHHAs,

MeTaJUTM9eCKasi, BOAOPOIHAS) B COSAMHCHUSX, TUIT KPUCTAILTAYECKON




pEHETKH KOHKPETHOTO BELIECTBA (ATOMHAs, MOJICKYJISIpHASI, HOHHAs,

MeTaJlJTnuecKas)

1.5

CdopMHpPOBaHHOCTh YMEHHI ONPEAEATh XapaKkTep Cpelibl B BOJAHBIX

PacTBOpPAX HECOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

1.6

ChopMuUpOBaHHOCTh YMEHHS  KJIACCU(HUIIUPOBATH XHUMHYECKHUE
peaKLMy 0 Pa3IMYHBIM NIPU3HAKaM (YMCITY U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY J(QEKTy peaknuu, W3MEHEHHUIO CTereHer
OKHCJIEHUS  DJIEMEHTOB,  OOpaTUMOCTH  peakUHH, Y4YacTHIO

KaTaanu3aTopa)

1.7

CdopMUPOBAHHOCTb YMEHMH COCTaBJIATh YpaBHEHHUS peakLUi
Pa3TUYHBIX THIIOB, MOJHBIE U COKpAIEHHBbIE YPAaBHEHHS pPeaKLi
MOHHOI'0 OOMEHA, YYUTBIBasl yCIOBHS, NMPH KOTOPBIX 3TH PEaKLUU

UIYT O KOHILIA

1.8

CdhopMUpPOBaHHOCTh YMEHU U MPOBOUTH peaKIuy,
MOJATBEPXKIAIOLIIE KaueCTBEHHBIN coCTaB Pa3IMYHbBIX
HEOPraHWYECKUX BELIECTB, PAaCMO3HABATh OIBITHBIM MYTEM HOHBI,

MNPpUCYTCTBYIOIINEC B BOAHBIX PACTBOPAX HECOPIraHUYCCKUX BCIICCTB

1.9

ChopMHPOBAHHOCTh YMEHUM PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX  pEaKUHH IIOCPENCTBOM COCTaBJICHUS

3JIEKTPOHHOTI0 ajlaHca 3TUX peaKIuit

1.10

CpopMHpPOBAaHHOCT, YMEHUN OOBSCHSATH 3aBUCHMOCTH CKOPOCTH

XMMHMUYECKOM peakIuu OT pa3IMuHbIX (PaKTOPOB

ChopMHPOBAHHOCTE YMEHUU OOBSCHATH XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO BO3CHCTBHSA

(mpunnun Jle larense)

OO0mast 1 HeopraHuveckast XUMHUs

2.1

CdopmupoBaHHOCT YMEHHH packpbiBaTh cMbica [lepuoanueckoro
3aKOHa J.1. MenneneeBa " JIEMOHCTPUPOBATh €ro

CHUCTEeMaTU3UPYIOLIYI0, OOBSICHUTENPHYI0O W  IPOTrHOCTHYECKYIO

byHKUIHH

2.2

ChopMUpPOBAHHOCT,  YMEHHH  XapakTEpU30BaTh  AJICKTPOHHOE
CTPOCHHUE AaTOMOB XHMMHYECKHX DJJeMeHTOB |—4 mnepuoaos
[Tepnognueckoit CUCTEMBl XHUMHYECKHX  DJIEMEHTOB J.N.
MenpeneeBa, UCIONb3YS MOHITUS «S-, p-, d-DIIEKTPOHHBIE OPOUTATIN Y,
«3HEPreTHYeCKNe YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS

CBOMCTB XMMHMYECKHX DJIEMEHTOB M HX COC,Z[I/IHCHI/Iﬁ o ne€puoaam 1




rpynnaMm Ilepuoaudeckoil cucreMbl XMMHUYECKHX 3neMeHToB JI.I.

Menneneena
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ChopMHUPOBaHHOCTH YMEHHH XapaKTepru30BaTh (OMHUCHIBATH) 00ITHE
XUMHYECKUE CBOWCTBA HEOPraHWYECKHX BEIIECTB  PA3THYHBIX
KJIACCOB, MOATBEPIKIIATh CYIIECTBOBAHNE TCHETUYCCKOMN CBSI3U MEXKITY
HCOPTaHWYECKUMHU  BEIIECTBAMH  C  I[OMOUIIBIO  YpaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYICCKUX peaxunﬁ
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CpopMHpOBAaHHOCT, yMEHHMH yCTaHaBJIMBaThb IPUHAJIEKHOCTb
HEOPraHMUYECKUX BEIIECTB 110 UX COCTABY K ONpPEAEIEHHOMY Kiaccy
(rpymnme) coequHeHu (MpocThie BEIeCTBa — METaIbl U HEMETalIbI,

OKCHJIbl, OCHOBAHU S, KUCJIOThI, aM(OTEpHBIE T'UIPOKCU/IBI, COJIN )

2.5

CdopMupoBaHHOCTb YMEHH I HCIIOIB30BATh XMMUUECKYIO CHMBOJIHKY
JUIL COCTaBJIGHHUSI (OPMYJI BEIIECTB M YPaBHEHHH XMMHUUYECKHX
peakuuii, cucremarnueckyro HoMeHkiarypy (IUPAC)u TpuBnanbsHble
Ha3BaHMUs OTAEIbHBIX HEOPraHMYECKMX BEIECTB (yrapHblil ras,
YTJIEKUCIIBIN Ta3, aMMHaK, TaméHas WU3BECTb, HEraméHas U3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTUE)

2.6

CdopMHpOBaHHOCTh YMEHUN XapaKTEepPH30BaTh (OMUCHIBAThH) OOIINE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U MEXKIY
HEOPraHWYECKMMU  BEIIECTBAMH C  TOMOIIbIO  ypaBHEHHUI

COOTBCTCTBYIOIIUX XUMHUYICCKUX peaKuHﬁ

2.7

CpopMHpOBAaHHOCTh ~ yMEHHMII  NJAHUPOBaTh U BBHIIOJHSTH
XUMHUYECKUN SKCHEpPUMEHT (pa3lokeHHe IepoKcuaa BOAOpoJa B
MPUCYTCTBUH KaTaIN3aTopa, ONPEAEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOILIBI0 YHHUBEPCAIBHOTO HWHAMKATOpA, BIHUSHUE Pa3IUYHBIX
(hakTOpoB Ha CKOPOCTh XMMHYECKOW PEaKUHH, PEaKIIMd HOHHOrO
oOMeHa, KaueCTBEHHbIE PEaKIUU Ha Cylb(ar-, KapOOHAT- U XJIOPUJI-
AQHUOHBI, HA KATHOH aMMOHHMS, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a7a4
no temaM «Metauib» u «Hemeranien») B COOTBETCTBUY C IPABUIIAMU
TEXHUKH O€30MaCHOCTH TMpu OOpalleHHH C BEIHIeCTBAMH H
1abopaTopHbIM  00OpYJIOBaHHMEM; TMPEACTABIATb  PE3YJbTaThl
XMMHUYECKOTO JKCIepUMeHTa B (opMe 3amucu  ypaBHEHUHA
COOTBETCTBYIOIIMX PEaKUuil U (HOpMYIHPOBATH BHIBOABI HA OCHOBE

OTUX PE3YJIbTATOB

2.8

ChopMupoOBaHHOCT, yYMEHUN COOMIOAATh MpaBUiia MOJIb30BAHUA

XHMHYECKOM HOCYHOﬁ u J'Ia60paT0pHBIM O60py,Z[OBaHI/ICM, a TakKXXeC




IIpaBuja O6paH.[eHI/I$I C BEIICCTBAMHU B COOTBCTCTBHUH C UHCTPYKIUAMA

11O BBIIIOJTHCHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

2.9

ChopMHpPOBAaHHOCT, ~ YMEHHH  XapaKTepU30BaTh  XMUMHYECKHE
MPOLIECCHI, JISKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYESHHS CEPHOI
KHMCIIOTBI, aMMHAaKa, a Takke COPMUPOBAHHOCTH MPECTABICHU 00
OoOIIMX HAyYHBIX MPUHIMIAX U DKOJIOTHYECKHX MpodiemMax

XUMHUYCCKOTO MPOU3BOACTBA

XUMHUS U KU3Hb. PacuéThl

3.1

ChopMHPOBAHHOCTH MPEICTABICHUI O XUMUUYECKON COCTABIISIFOIIICH
€CTECTBCHHOHAYYHOW KApTUHBI MHpPA, POJH XUMHUH B TO3HAHUH
SIBIIGHUM TpPUPOAbI, B (OPMHUPOBAHUHM MBIIUICHUS H KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOIUMOM IS
pelieHus TPAKTHYECKUX 3aad M DKOJOTHYECKH OOOCHOBAHHOIO

OTHOIICHUA K CBOEMY 310POBBIO U HpHpOI[HOﬁ cpeac

3.2

CpopMHpOBAaHHOCTh ~ YMEHUH  KPUTHYECKM  aHAJIM3UPOBATH
XMMHMUYECKYI0 MH(POPMAIMIO, OJYyYaeMyl0 W3 Pa3HbIX MCTOYHHUKOB

(cpencTBa MaccoBOi KOMMYHHKaIUU, ceTb THTepHET U apyrue)
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CdopMupOBaHHOCTh yMEHUW cOOMIONATh MpPaBHJIA 3KOJOTHYECKU
11€J1ec000pa3HOro MOBEACHUS B ObITY M TPYJOBOM JESTEIbHOCTH B
LEAIX COXPAaHEHMS CBOETO 370pPOBbSI M OKPYXKAIOLIEH MPUPOIHOU

CpeIbl
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Oco3HaBaTh OIMACHOCTb BO3ACUCTBUS Ha JKUBBIE OPTraHU3MBI
ONpENEeNEHHBIX BELIECTB, MNOHMMAas cMmbicn mnokazarens [IK,
MOSICHATH Ha MPUMEPAX CITOCOOBI YMEHBIICHU S U TPEAOTBPAILICH U UX

BpCIAHOI 0 BOSI[GIZCTBPI?[ Ha oOpraHu3M 4Y€JIIOBCKaA

3.5

ChopMUPOBAHHOCTh ~ YMEHHH  TPOBOJUTH  BBIYUCICHHS  C
UCIIOJIb30BAHUEM TOHSTHUSI «MAccoBasi JIOJIsl BEIIECTBA B PacTBOPE»,
O00BEMHBIX OTHOIICHUW Ta30B MPH XUMHYECKUX PEAKIUSIX, MACChl
BEIIECTBA UM 00bEMA ra30B MO M3BECTHOMY KOJIMUYECTBY BEIICCTBA,
Macce WM 00bEMY OJIHOTO W3 yYaCTBYIOIIMX B PEaKI[UU BEIICCTB,
TEII0BOT0 APPEeKTa peakuu Ha OCHOBE 3aKOHOB COXPaHEHUSI MACChI

BCHICCTB, IMPCBPAICHHUA U COXPAaHCHUA SHCPIrUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbl M 3JIeMeHT coaepixanus

1

Teoperndeckre OCHOBBI OPraHMYECKOM XUMUH

1.1

[Ipenmer opraHM4YecKO XUMHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
MOJYYEHU U HOBBIX BEUIECTB U MATEPHUAJIOB. TE€OpUS CTPOEHUSI OPTraHUYECKUX

coenuHeHuit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (OpMYJIbl OPraHUYECKUX BEIECTB. [ OMOJIOTHS, HM30MEpHsL.
XuMHuecKkas CBsi3b B OPraHMYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE

CBA3H. HpeI[CTaBJ'IeHI/Ie 0 KJ'IaCCI/Iq)I/IKaLII/II/I OpPTraHNYCCKUX BCUICCTB

1.3

HomenknaTtypa OpraHM4ecKuX COEAMHEHHN  (CHCTeMaThuyeckas) |
TPUBHAIBHBIE  HA3BaHUS  BAXKHEWIIMX  NPEACTABUTENEH  KJIACCOB

OpTaHHUYCCKUX BCUICCTB

YrieBonopoasl

2.1

AJIKaHBI: COCTaB M CTPOCHHC, TOMOJIOTHYSCKH I pAA. MeTtaH u dTaH —
HpOCTGﬁH.IPIC NpeACTaBUTECIIN AJIKAHOB! (I)I/I3I/I‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA
(peaKI_[I/II/I 3aMCIICHHUA U FOpeHI/Iﬂ), HaXOXIACHUC B IIPUPOIALC, ITOJIIYUCHUC U

MNPpUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHE, FTOMOJOTUYECKUN psAll. DTUIICH U MPOMUJIEH —
npocTeie NPeICTaBUTENH AIKEHOB: (HU3NUYECKHE U XUMUUECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOTEHUPOBAHUS, THAPATALIMU, OKHCIEHUS U

MOJINMEPHU3ALUH ), TOJIyYeHHE U IPUMEHEHUE
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Anxaguensl: Oyraguen-1,3 u metmnOyraaueH-1,3: crpoeHue, BaxHeHIe
XUMHUYECKUE  CBOMcCTBa  (peakuusi  noiaumepusaunuu).  Ilomydyenue

CUHTETUYECKOI 0 KayuyyKa U pe3UHBI
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AJIKUHBI: COCTaB 1 OCOOCHHOCTH CTPOCHU S, TOMOJIOTHUECKUH psAfl. ATleTHIICH
— MpOCTEHIINI MpeICTaBUTEIh AIKMHOB: COCTaB, CTpOeHUE, PU3nYecKue u
XUMUYECKHE CBOMCTBa (peakuwu THUIPUPOBAHUS, TaIOTCHUPOBAHUS,

TUJpaTaliu, TOPEeHHUs), MOJyYeHHuEe U IpUMEHEHNE

2.5

Apensbl. bensoin: cocraB, ctpoeHue, (GU3HYESCKHE U XUMHYCCKHE CBOMCTBA
(peakuuu rajioreHMpoBaHUS U HUTPOBAHUS), MOJIYYEHUE U INPUMEHEHUE.
Tomyon: cocraB, cTpoenune, GU3MIECKue U XMMHUUYECKHE CBOMCTBA (PEaKInu

rajioreHupoBaHus U HUTPOBAHMUS), IOJIy4eHHE U TpUMeHeHre. TOK CHYHOCTb




ApCHOB. I'eneTndeckas cBs3b MCXKAY Yri€BoaopoJaMu, IIpUHAIJICKAIIUMU K

Pa3iInYHBIM KJIaCCaM

2.6

IIpupoaHple MCTOYHUKHU YTIEBOIOPOAOB. [IpHpOAHBIN ra3 ¥ NOMYyTHBIE
HedrsHbie Ta3pl. Hedts u e€ mpomcxoxkneHue. CrocoObl mepepaboTKu
He(TU: MeperoHka, KPeKUHTr (TEPMUUYECKHUM, KaTaTUTUUYECKUN), TUPOIHU3.
[TpoxykThl IepepabOTKH HEPTH, X TPUMEHEHUE B IMPOMBIIIIEHHOCTH U B

ObITy. KameHHBIH yroib 1 IPOAYKTHI €ro nepepadoTKu

Kucnopoaconepkaiye opraHn4eckue COeIMHEHUst

3.1

HpeI[CJ'IBHBIC OJIHOATOMHBIC CIIUPTHI. MeTaHosr W 3TaHON: CTPOCHHC,
(1)I/ISI/I‘ICCKI/IC W XMMHUYECKHE CBOMCTBA (peaKHI/II/I C aKTUBHBIMH MCTaJllIaMH,
TaJIOr€HOBOJOpOAaMU, ropeHHe), IMPUMCHCHHC. BOI[OpOI[HBIe CBA3U MCXKIY
MOJICKYJIaMH CITMPTOB. I[eﬁCTBHe MCTAHOJIa M 3TaHOJIa Ha OpraHusMm
yeJloBeKka. MHOr0aTOMHEIE CITUPTHI. OTHICHTIUKOJIb U TJIMOCPHUH: CTPOCHUE,
(I)I/I3I/I‘ICCKI/IG U XHMHUYECKHE CBOMICTBa (B3aHMOHCﬁCTBHe CO IICIOYHBIMH
METalllaMH, KQYCCTBCHHAA PCaKIIUd Ha MHOTOATOMHBIC CHI/IpTBI). I[eﬁCTBHe

Ha OpraHu3M 4cCJIOBCKaA. HpI/IMGHeHI/Ie TJMOepruHa U STUJICHTJIMKOJIA

3.2

@eHoJI: CTpPOEHUE MOJIEKYJIbl, (U3NYECKHEe W XHUMHYECKHE CBOMHCTBA.

Tokcuunocth penona. [Ipumenenune dpenona

3.3

Anpaernnpl M KeToHbl. ®dopmanpaeruj, aueranabIeruj. CTPOCHHE,
¢usnyeckue W XMMHYECKME CBOMCTBA (pPEakUMH OKHCICHUS H

BOCCTAHOBJICHHU I, KAUCCTBCHHBIC peaKIII/II/I), MOJIYYCHHEC U IPUMCHCHHUC

3.4

OnHOOCHOBHBIE TMpe/eibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHas U
YKCyCHasi KHCIOTBI: CTpOeHHue, (u3MuecKkue U XUMHUUYECKHE CBOMNCTBA
(cBOlicTBa, O0MIME ATIS KJIacca KUCIIOT, Peakius dTepu puKaIuu ), morydeHue
u npuMeHeHue. CTeapuHOBasi U OJEMHOBAs KUCIOTHI KaK MPeCTaBUTEIN
BBICIINX KaPOOHOBBIX KUCIOT. Mblla KaK COJU BBICIIUX KapOOHOBBIX KUCTIOT,

UX MOIOIIEE NeHCTBUE

3.5

Crnoxuble 2QUpsl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [miaponu3
clnoXHBIX 3¢upoB. XKupsl. T'maponus xupos. IlpumeHeHue Kupos.

buonoruyeckas posib ;KHUPOB

3.6

VYraeBonael: coCTaB, KJIAacCU(UKAIUs yriaeBoJoB (MOHO-, IU- U
nonucaxapusl). [oko3a — mnpocTedmmii MoHOcaxapuJ: 0COOEHHOCTH
CTPOCHUS ~ MOJEKYJbl, (U3MYEeCKHe W  XUMHYECKHE  CBOMCTBA
(B3aumogeiicteue ¢ ruapokcugom wmeau(ll), oxucnenHue amMmMuayHbIM
pactBopoMm okcunma cepedpa(l), BoccraHoBIeHUE, OpOKEHUE TITFOKO3bI),
HaxoXJEHHE B MPUPOJE, IPUMEHEHHE, Onosornyeckast posib. @OTOCUHTES.

®pykTo3a Kak M30Mep IIIOK03bl. Kpaxman u nemnonosa Kak NpUpOAHbIE




IMOJIMMCPHEI. CTpOCHI/Ie Kpaxmajia 1 OEJIIF0JI036bI. du3nYecKue 1 XUMHYECKHE

CBOMCTBA Kpaxmaia (TUIpOJIn3, KaueCTBEHHAs PeakIusi C HOJIOM)

A3oTcozeprkaliye OpraHnuecKue COeTUHEHUS

4.1

AMHMHOKHUCIOTHI Kak aM(oTepHbIe opranuueckue coeanHeHus. Ouznueckue
M XUMHUUYECKHE CBOWCTBA AaMHUHOKHUCIOT (HAa TMpUMepe TIIMIMHA).

buosornueckoe 3HaueHue aMuHOKUCHOT. [lennTu bl

4.2

benku kak mpupojHble BHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOPHUYHAS U TPETUYHAS CTPYKTypa OelKoB. X MMHUYECKHE CBONCTBA OCIIKOB:

TUAPOJIN3, ACHATypal s, KAYHCCTBCHHBLIC PCAKIINN Ha Oenku

BricokoMonekyIsipHbIE COeANHEHUS

5.1

OCHOBHBIC HOHATUS XUMHUHU BBICOKOMOJICKYJISAPHBIX CO€IUHEHUMN: MOHOMCD,
MoJMMCpP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJIUMEpU3aAllUU, CPCAHAA
MOJICKYJISIpHas Macca. OCHOBHBEIC MCTObl CHMHTC3a BBICOKOMOJICKYJIIPHBIX

COG,ZLI/IHGHI/Iﬁ — DoJIMMEpUu3alud U MOJUKOHACHCAllUs

5.2

DKCcreprUMEeHTAlIbHbIE METOJbl HU3Y4YEHHUs BEIECTB M HUX IMPEBPALICHUI:
O3HAaKOMJICHHE € oOO0pa3llaMM MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

IJIaCTMacC, Kay4yKoOB. HonyquI/Ie CUHTCTHYCCKOI'O KaydyyKa U pC3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

TeopeTnueckre OCHOBBI XUMHUU

1.1

XuMUYeckuil 31eMeHT. AToM. Snpo aroma, HM30TONBL. DJIEKTPOHHAs
000J104Ka. DHEpreTH4ecKrue ypoBHH, MOJyPOBHH. ATOMHbIE OpOUTAIH, S-, p-
, d-3neMeHTbl. OCOOEHHOCTHU pacipeiesieHus 3JEeKTPOHOB 10 OpOUTAIISIM B
aTOMax  DJJIEMEHTOB  IEPBBIX  YETBIPEX  MEPUOJOB.  DJIEKTPOHHAA

KOH(UTypalus aTOMOB

1.2

[Tepnoanuecknii 3akoH u [Ieproanyueckas cucteMa XUMUYECKHUX DJIEMEHTOB
JA.N. Menneneea. CBsi3b mnepuoauveckoro 3akoHa W Ilepmommueckoit
CUCTeMbl XuUMHUYecKux sjeMeHToB J[[.M. MenneneeBa ¢ COBpEMEHHOI
TEOpUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHs CBOWMCTB
XUMHUYECKUX 2JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CII0KHBIX BEIIECTB
M0 TpylnaM U nepuojiaM. 3Ha4YCHUE MEePUOMUECKOT0 3aKOHA B Pa3BUTHUU

HayKH

1.3

Ctpoenue BemecTBa. XUMHYECKash CBs3b. BUIbl XUMHUYECKOW CBS3U

(KoBaJIeHTHas HEMOJSIPHAsI U TMOJSAPHAs, HOHHAsA, MeTajIndeckas). MoHbl:




KaTHOHBI M aHUOHBI. MeXaHU3MBbI 06p330BaHI/I5I KOBAJICHTHOM XUMHYECKOH

cBs3U (OOMEHHBIN U JOHOPHO-aKLENTOPHBIN). BogopoaHas cBsi3b

1.4

BanenTtHoCTh. DnekTpooTpuLiaTeNbHOCTh. CTEIIEHb OKUCICHUS

1.5

BemectBa MONIEKYJIpHOTO M HEMOJIEKYJSIPHOIO CTPOCHHS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIBI KPUCTALIMYECKUX PEIIETOK.
3aBUCHMOCTb CBOWMCTBA BELIECTB OT THUIIA KPUCTALIMUECKON PEIIETKHU.
[TonsAaTne o mucnepcHbIx cucteMax. VICTUHHBIE U KOJUJIOMJHBIE PACTBOPHI.

MaccoBas 101151 BeleCcTBa B pacTBOPE

1.6

Knaccudukanus HEOPraHWYECKUX  COEAUHEHUH. Homenknatypa

HCOPraHNYCCKUX BEIICCTB

1.7

Xumuueckass peaknusa.  Kiaccupukanus XUMHYECKHX peakIuid B
HEOPraHWYeCKOH W OpraHMYecKOM XHWMHMH. 3aKOH COXPaHEHHS Macchl
BEIIIECTB, 3aKOH COXPAHEHMS U IPEBPALICHUS SHEPTUU MPU XMUMUYECKHX

peaKIusx

1.8

CKoOpoCTh peakiny, e€ 3aBUCUMOCTh OT Pa3NUYHbIX (PaKTOPOB

1.9

OOpatuMmble peakiuu. XMMUUYecKoe paBHoBecHe. DakTopsl, BIUSIONIME HA

COCTOsIHUE XUMHUUeckoro papHoBecus. [Ipunuun Jle [llatense

1.10

DnexTponutudeckas quccormaims. CUIbHbIC U ciadble ek TpouTsl. Cpena
BOJHBIX PAacTBOPOB BEIECTB: KHUCNas, HEUTpaibHas, 1ieno4Has. Peaximu

HOHHOTO OOMeHa

OKHCINTEIBHO-BOCCTAHOBUTEILHEIC peaknnun

Heoprannueckas xumus

2.1

Hemeramnel. Ilomoxenune HemeramoB B Ilepuogmueckoil  cucreme
xumudeckux snemeHToB J[.M. MenaeneeBa W OCOOCHHOCTH CTPOCHHS
aToMoB. dU3nYecKue CBOICTBA HEMETAJIOB. AJIJIOTPOIIHS HEMETAIIOB (Ha

puUMepe KUCIOpoa, cepbl, pocdopa u yriepoia)

2.2

XUMHYECKHE CBOMCTBA BAXKHEUINIMX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
dochopa, yrmepoga U KpeMHHS) M HX COCIMHEHHH (OKCHIOB,
KHUCJIOPOACOAEPKAIIMX KHUCIOT, BOJOPOAHBIX coequHeHuit). Ilpumenenue

Ba)XXHEHIIIMX HEMETAIJIOB U UX COSAMHEHUMN
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Mertamel. [lonoxenue metainoB B Ilepuoauyeckoi cucreMe XUMUYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI 3JIEKTPOHHBIX
obonouek aroMoB MeTawioB. OOmme (u3MYecKre CBOWCTBA METAJLIOB.

CnnaBbl METAUIOB. DJIEKTPOXUMHYECKUHN P HAMPSHDKEHU M METaJllIoB
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XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJUIOB (HATpHWH, KaIHWi, KaIbIUH,
MarHui, aTlOMUHUN, ITAHK, XPOM, JKEJI€30, Me/b) U UX coequHeHui. Oo1me

CITOCOOBI MMOJIYyUCHU S METAJIJIOB. HpI/IMeHeHI/Ie MCTaJIJIOB B 6BITy 1 TCXHUKC

2.5

I'enetnueckass CBS3b HCOPraHM4YCCKUX BCHICCTB, MNPUHAMICKAININX K

PAa3IMYHBIM KJIaCcCaM

XHUMHUS U KU3HD

3.1

Ponps xumuu B oOecrieueHUM IKOJIOTUIECKOM, SHEPTeTUYECKOW M TTUIIEBOU
0€30macHOCTH, pPa3BUTUU MeauuuHbl. [loHSTHE O Hay4YHBIX MeTOAax

IIO3HaHUA BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ

3.2

IIpeacraBnenus 00 oOOmMX Hay4YHBIX MNPUHIUIIAX HPOMBIIIIEHHOTO
IIOJTYyYEHHUS BAKHEUIINX BEUIECTB. YEIOBEK B MUPE BELIECTB U MAaTEPUAJIOB:
Ba)XKHEHIIME CTPOMUTENBHBIE MaTEpHaNIbl, KOHCTPYKLIHOHHBIE MaTepHUAIIbI,
KPAacKH, CTEKJIO, KEpaMUKa, MaTEPUAIIbI JJIs1 DJIIEKTPOHUKH, HAHOMATEPHU AL,

OpraHUYECKUE U MUHEPAJIbHbIE YIOOPEHUS
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Xumus u 300pPOBLC YCJIOBCKA: IIpaBUJia HCIIOJB30BAHUA JICKAPCTBCHHBIX
npenaparoB, ImpaBujia 0€30I1aCHOT0 HCIIOJIB30BAHUS npenaparoB OBITOBOM

XUMHHU B HOBCG,Z[HCBHOﬁ KHU3HUN
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