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MOSICHUTEJIbHASI 3AITUCKA

Pabouast mporpamMma 1O XMMHUHM Ha YpPOBHE CpemHEro ooOmiero oOpas3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanun B Poccuiickoii ®@enepamum», TpeOOBaHUN K
pe3ynbTataM ocBOoeHHs (enepanbHOi 00pazoBaTeNbHOM MporpaMMbl cpeanero obdmero oopazoBanusa(POIT COO),
TIpe/icTaBiIeHHBIX B PDenepalbHOM rocylapcTBEeHHOM obOpasoBaTtenbHoM craHaapre COO, c¢ yuérom Konnenmwnum
MpernojaBaHusl y4yeOHOro mnpeaMera «XUMHsS» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit ®Penepanum,
peaM3yloNIMX OCHOBHBIE 00pa3oBaTeNbHBIE INPOrPaMMBbl, W OCHOBHBIX TONOXKeHHH «CTpaTeruu pa3BUTHS
BocriutaHus B Poccuiickoit denepanmu Ha nepuon no 2025 roga» (Pacmopsixenue IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHsl Ha ypOBHE YIIIyOJIEHHOTO M3Y4EHUsI 3aHMMAeT Ba)XHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOI'O
obpazoBanust yuyamuxcst 10—11 kmaccoB. M3yueHne npenmera, peaqusyeMoe B yCIoBHsX IH(depeHIrpoBaHHOrO,
npoduibHOro 00ydYeHMs, NPH3BAHO O0OECHEUUTh OO0IIEe00pa3oBaTEeNbHYI0 M OOIMIEKYJIbTYPHYIO IIOATOTOBKY
BBIIMTYCKHUKOB IIIKOJIBI, HEOOXOAUMYIO JUIS aJaNTalli UX K ObICTPO MEHSIOIIMMCS YCIIOBUSIM JKU3HH B COLIUYME, a
TaKkKe JUIS TPOAOIDKEHHs OOyYeHHs B OpraHM3alusaX NpoQecCHOHaIbHOr0 00pa3oBaHUS, B KOTOPBIX XUMHMS
SIBIISIETCSI OJTHOM M3 PUOPUTETHBIX JTUCIUTLINH.

B mnporpamme mo XMMHMM Ha3zHa4yeHHE NpenMera «XHMHUS» TONy4aeT MOAPOOHYI0 HMHTEPIIPETAlrio B
COOTBETCTBMHM ¢ oOcHoBononaratommmu noinoxeHusMu  ®I'OC COO o B3auMOOOYCIOBIEHHOCTH —LielieH,
coJIepKaHusl, pe3yJIbTaToB 00ydeHHs U TPeOOBaHMI K YPOBHIO MOJTrOTOBKH BBIMTYCKHUKOB. CBHIETENTLCTBOM TOMY
SIBJISIFOTCSI CJIEIYIOLIHME BBIIOJIHSIEMbIE IPOrPaMMON 110 XUMUH () YHKITHH:

e  uH(pOpMANMOHHO-METOIMYECKAsl, peaau3anus KOTOpOoil oOecneynBaeT NONyYeHHE MPEACTABICHUS O
HEJISIX, COIepKaHUM, O0NIeH cTpaTernu o0y4YeHusl, BOCIIUTAHHS M Pa3BUTHs 00yYarOLIUXCsl CPEICTBAMHU
npenMera, U3y4aeMoro B paMKax KOHKPETHOTO npoduist;

®  OpraHM3alMOHHO-TUIAHUPYOIAs, KOTOpast npeycMaTprBaeT olpe/ieNieHue: TIPUHIIUIIOB
CTPYKTYPHUPOBAHHUSA U IOCJICAOBATCIIBHOCTU U3YYCHHUA yqe6H0r0 Marcpuajia, KOJINMYECTBCHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTEePUCTHK; MOAXOA0B K ()OPMUPOBAHHIO COJIEPIKATENHHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30BaTENbHBIX IOCTIKEHUH OOYyJalolmMXcsi B paMKax HMTOroBOM arrectalu B (opme
€IIMHOT0 FOCYJapCTBEHHOTO 3K3aMEHa 110 XUMUH.

[porpamma st yryOn€HHOrO U3y4eHHsT XUMHH:

e  yCTaHABIMBAeT WHBAPHAHTHOE IPEIMETHOE COAEpXKaHHe, O00A3aTeNbHOEe Ui M3YYeHHS B paMKax
OTHENbHBIX MNpoduiIeH, NMperycMaTpUBaeT pPAacCIpelelieHue W CTPYKTYpUPOBaHHE €ro Mo Kiaccam,
OCHOBHBIM COZEpP KaTeNbHBIM JIMHUAM/Pa3ienaM Kypca;

e 1aéT MpUMEepHOe pacrpenelieHne y4eOHOTO BPEMEHH, PEKOMEHIyeMOro Ul H3Y4eHHs OTIEIbHBIX TEM;

e qpemiaraeT NPUMEPHYIO IIOCIIENOBATENbHOCTh HM3YYEHHUS Y4eOHOTO MaTepHana C Y4ETOM JIOTHKH
MIOCTPOEHMS Kypca, BHYTPUIIPEAMETHBIX M MEXKIIPEIMETHBIX CBS3€H;

e  1aéT METOIMWYECKYI0 MHTEepIpeTaluio Ieje U 3aJad M3ydeHHs IpeaMeTa Ha YIIyOJEHHOM YpPOBHE C
y46TOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CpEIHEro oOIIero o0pa3oBaHMS, COAEPKATEIBHOU
XapaKTePUCTUKK IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOEGHHMS OCHOBHOW 00pa30BaTeNbHON IPOrpaMMEI
cpenHero obmero oOpa3oBaHHs (IMYHOCTHBIX, METANPEAMETHBIX, NPEAMETHBIX), a TakKe C Y4ETOM
OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIBHBIX NEHCTBHH O0OydYaromierocs IO OCBOSHHIO COIEpPIKAHUSA
npenMera.

[lo BceM Ha3BaHHBIM MO3ULMSM B MPOrpaMMe IO XHMHHU IPEIYCMOTpPEHA IPEeMCTBEHHOCTh ¢ 00ydeHHEM
XMMHH Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHHs. 3a TpelenaMH yCTaHOBJICHHOM MPOrpaMMOi IO XUMHUH
00s3aTenpHON (MHBApHAHTHON) COCTABIISIONICH cofep kaHus yaeOHOro mpenamera « XUMHS» OCTaETCs BO3SMOKHOCTH
BBIOOpa €ro BapUAaTHBHOI COCTABIIIOIIEH, KOTOpas JOJDKHA ONPENeTAThCS B COOTBETCTBHM C HAIlPaBICHUEM
KOHKPETHOTO PO 00yIeHUSI.

B cootBerctBun ¢ xoHnentyansHbIMU monoxeHmssMH OI'OC COO o Ha3HaYeHHWH MPEIMETOB 0a30BOTO U
yrayOonéHHoro ypoBHel B cucreMe auepeHIIUpOBAaHHOTO O0YYEHHUS Ha YPOBHE CPENHEro OOIIEro o0pa3oBaHUA
XHMHS Ha ypOBHE YIITyOJIEHHOr0 N3y4YeHHs HAlPaBJIeH Ha peasli3aliio MPEEMCTBEHHOCTH C TTOCIEAYIOMINM TalloM
MOJTyYeHHs] XUMHYECKOro 0Opa3oBaHMs B paMKax M3YYCHHs CIICHHAJBbHBIX €CTECTBEHHO-HAYYHBIX U XMMHYECKHX
JMCUMIUIMH B By3aX W OpraHH3alMsAX CpPEIHEro mnpodeccHoHaJbHOro oOpa3oBaHMs. B 3TOH CBSA3M H3ydeHHE
npenMera «XUMHUS» OPUEHTHPOBAHO IPEHMYIIECTBEHHO HA pPaCIIMpEeHHE W YIIyOJeHHE TEOPeTHYSCKOH H
MIPAaKTHYECKOM TOATOTOBKM O0Y4YalomuXcsi, BHIOpaBIIMX ONpeNenEéHHbIM npodmibs OOydeHHs, B TOM YHCIE C
TIEPCTIEKTUBOM TTOCIEAYIOIIEro IMOMydYeHUs] XUMHYECKOro 00pa3oBaHMs B OpraHM3anMsIX MNpodeccHOHATIBHOTO
obpazoBanust. Hapsny ¢ stum, B cBere TpeboBanmii @I'OC COO k miaHHpYeMBIM pe3yiabTaTaM OCBOCHHS
(enepanbHOil 00pa3oBaTeNFHON NPOrpaMMbl CPEJHEro OOLIEro 00pa3oBaHWS H3YUCHHE IIpeaMeTa «XHMUD)



OPHEHTHPOBAHO TAK)XE Ha PELICHHE 337a4 BOCIIUTAHNS U COIMAIILHOTO Pa3BUTHsI 00 yJaromuxcsi, Ha popMHpoBaHHe
Y HHX OOIIEMHTEIUIEKTYalbHBIX YMEHUH, YMEHHMH palMoHAJIM3aluKk y4eOHOro TpyAa W OOOOIIEHHBIX CHOCOOOB
JESTENLHOCTH, UMEIOIINX MEKANCIUIUTMHAPHBIN, HAAIIPEAMETHBIN XapakTep.

CocTaBnsronMMHy MpeaMeTa « XUMHUS» Ha YpOBHE YIITYOJIEHHOTO M3YUYEHUS SIBISIOTCS YIITyOIEHHBIE KypChI
— «Oprannyeckas xuMus» U «OOmast W HeopraHumdeckas XuMUs». [Ipu ompeneneHMH NOAXOMOB K OTOOpY M
CTPYKTYPHOM OpraHu3alluil COJAEPIKAHUSA 3TUX KypCOB B IPOrpaMMe IO XMMHM 32 OCHOBY IPHHATHI IOJOXKEHUS
OI'OC COO o paznuuusx 6a30BOro U yriayoJaEHHOTO YpOBHEH M3ydEeHHUs TIpeaMeTa.

OcHoBy cozpepxaHusi KypcoB «Opranuyeckast xuMusi» u «OOIas u HeopraHHdecKass XUMHSD) COCTaBIISET
COBOKYIHOCTh TIPEJMETHBIX 3HAHUA W YMEHHH, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3Y4YEHHMs IIpeaMera. Jrta
CHUCT€Ma 3HAaHWHW IMOJy4aeT ONpelelN€HHOE TEOPETHYECKOe MOIONHEHHUE, TO3BOJIIONIEE OCO3HAHHO OCBOUTH
CyIIECTBEHHO Oonblmii 00bEM (akToIOrnueckoro MaTepuana. Tak, Ha yriIyOnEHHOM ypOBHE M3y4EHUs NpeaMeTa
obecrieueHa BO3MOXKHOCTh 3HAUNTEIBHOIO YBEIMYCHUsI 00bEMa 3HAHWH O XUMHUYECKHX JJIEMEHTAaX U CBOMCTBaX MX
COE/IMHEHUI HAa OCHOBE PACUIMPEHHs W YIIyOJeHUs MPECTaBICHUH O CTPOCHHHU BEIIECTBA, XUMUYECKOMH CBS3U U
3aKOHOMEPHOCTSIX IPOTEKaHMs] PEaKLUi, paccMaTpuBaeMbIX C TOYKH 3PEHHMS XHMHUYECKOH KWUHETHKH |
TepMOAMHAMUKH. V3yueHue mnepuoguueckoro 3akoHa U Ilepronuyeckodl CHUCTEMBl XUMHUECKUX 3JEMEHTOB
0azupyercs Ha COBPEMEHHBIX KBAHTOBOMEXaHWYECKHX MPEACTABICHUSIX O CTPOCHHM aToMa. XUMHYEcKasl CBS3b
OOBSCHSIETCSI C TOUKH 3PEHUS] DHEPreTHUECKUX W3MEHEHHH Npu e€ 00pa30BaHMU M pa3pyLIEHUH, a TaKKE C TOYKH
3peHUs] MEXaHU3MOB e€ o0pazoBaHus. V3ydeHue THIIOB peakuid JOMoMHsIeTCs: pOpMUPOBAHUEM NPENCTABICHHH 00
3IEKTPOXUMHUUECKUX TPOIECCaX M ANEKTPOJIN3e PACIUIaBOB M PacTBOPOB BeEIECTB. B Kypce opraHndeckoil Xumuu
IpU  PACCMOTPEHHM PEAaKIUOHHOH CIIOCOOHOCTHM COEAMHEHWH ynessiercss oco0oe BHMMaHHE BOMpocaM 00
OJICKTPOHHBIX 3(1)(1:)CKT3,X, O B3aMHOM BJIUSIHUH aTOMOB B MOJICKYJIaX U ME€XaHU3Max peaKunﬁ.

Oco0oe 3HavyeHHe WMEeT TO, YTO Ha COAEPKAHUE KYpPCOB XUMHHU YriyOJEHHOTO YPOBHS HM3y4eHHs JUIs
KJIACCOB OMpeAeNEHHOro Mpoduis (TJIaBHBIM 00pa30M Ha MX CTPYKTYPY M XapakTep JOMOJIHEHHH K o0IIel cucreme
MpEeAMETHBIX 3HaHHI>i) OKa3bIBAIOT BJIMAHUC CMECKHBIC NMPCIAMCETHI. TaK, HallpuMeEp, B COACPKaHUU TMpEaAMETa i
KJIaCCOB XMMUKO-(PH3MYecKoro npoduisi Oomnblioe 3HaueHHe OyayT MMETh 3JeMEHThl Y4eOHOro Marepuaia Io
obuieit xumud. [1pyu n3ydeHnn npeaMera B JAHHOM ClTydae akLeHT OyZeT celaH Ha OOLIHOCTh METOJOB II03HaHUS,
OOLIHOCTh 3aKOHOB WM TEOPUH B XMMHU M B (PU3UKE: aTOMHO-MOJIEKYJIApHas Teopus (MOJIEKyJspHas TeOopHs B
¢u3MKe), 3aKOHBI COXPAHEHHMS MAacChl M DHEPrUM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJM3a, IPEICTaBICHHA O
CTPOEHUH BELIECTB U APYTOeE.

B To ke BpeMs B comep)KaHMM INpeAMeTa I KIacCOB XMMHKO-OMOJIOrmueckoro mpoduist OoNbIIvid
yIebHBIA Bec OyaeT MMeTh OpraHudeckas XUMHA. B aToM ciydae mpemocTaBisieTcsi BOZMOXKHOCTh A Ooree
00CTOSTENIBHOTO PaCCMOTPEHHSI XUMUUECKON OpraHU3aIMK KIETKH KaK OMOJIOrH4eCKOH CHCTEMBI, B COCTAaB KOTOPOIi
BXOJIAIT, K IPUMEPY, TaKHe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUIHU/BI, OCIKHU, YIJIEBOJbI, HyKJIEHHOBBIE KUCIOTHI U
apyrue. IIpn 3TOM 3HaHHSA O COCTaBE M CBOMCTBAaX NpPEACTaBUTENCH OCHOBHBIX KJIACCOB OPTaHHYECKHX BEIECTB
CITy’KaT OCHOBOH I M3YYEeHHUS CYIITHOCTH IIPOLECCOB (POTOCHHTE3a, IbIXaHU, TUIIEBAPCHUSL.

B nnane ¢opMupoBaHUs OCHOB HaydHOTO MHPOBO33PEHHUS, OCBOCHHUS OOMIEHAYYHBIX METOJOB ITO3HAHUS H
OIIBITA MPAKTUYECKOI'0 MPUMEHEHMs HAy4HBIX 3HAHUM H3ydeHHE NpeaMeTa «XHUMUsD» Ha yriyOJIEHHOM YpPOBHE
OCHOBAHO HA MEXKIIPEIMETHBIX CBS3SIX C Y4EOHBIMHM NpPEAMETaMH, BXOMAIIMMHU B COCTAB NPEAMETHBIX OOmacTei
«EctecTBeHHO-HAY4YHbIE IPEAMEThI», «MaTeMaTrka U nHpopmaTrkay U «PycCKuil I3bIK U JIUTEpATypay.

[Ipn n3ydyennn yueOHOro npenmera «XuMHS» HA YIIyOJIEHHOM YpOBHE TaKXkKe, KaK Ha YpOBHE OCHOBHOI'O U
cpemaero oOmero oOpa3oBanusi (Ha 0a30BOM ypOBHE), 3aJadell MEpBOCTEIICHHOW 3HAYNMOCTU SIBJISETCS
(opMHpOBaHHE OCHOB HAYKH XMMHH KaK OOJAaCTH COBPEMEHHOIO €CTECTBO3HAHHMS, NPAKTHYECKOH IeATEeNbHOCTH
YeloBeKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOH KyINbTypHl. Pemmenne 3Toi 3amaum Ha YriayONE€HHOM YpOBHE
M3Y4YEHUs IPEAMETa PEAIIoNaraeT pealn3aliio TaKuX LeleH, Kak:

e  (opMHpOBaHHUE MPEICTABICHNUI: O MAaTEPHATIHLHOM E€IWHCTBE MUpA, 3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH
SIBICHUI TIPUPOABI, O MECTE XMMHUH B CHCTEME €CTECTBEHHBIX HayK M €€ BEeOyIIeH poiH B 00ECIICICHUHN
YCTOWYMBOTO pa3BUTHS UEJIOBEUECTBA: B DEIICHWH MPOOJIEM IKOIOTHYECKOH, 3HEPreTHYecKOr u
MUIIEBOM 0E30MacHOCTH, B Pa3sBUTHUH MEIWIMHBI, CO3JAaHWH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB
9HEPrHH, B O0ECIEUECHUH PAIlOHAIBLHOTO MPUPOJIONOIb30BaHMs, B ()OPMUPOBAHNH MHPOBO33PEHHUS U
0011l KyJIbTYpHI YEJIOBEKa, a TAKKe IKOJIOTMIECKH 000CHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO U
TIPUPOIHOM CPEE;

®  OCBOCHHE CHCTEMBI 3HAHMH, JIEKAIMUX B OCHOBE XMMHYECKOW COCTaBISAIOIICH €CTECTBEHHO-HAyYHOHN
KapTUHBI MHpa: QyHJaAMEHTAIbHBIX TOHATHH, 3aKOHOB M TEOPHH XMMHUH, COBPEMEHHBIX IPEJICTaBICHUH
O CTPOCHHHM BEUIECTBA HA Pa3HBIX YPOBHIX — ATOMHOM, MOHHO-MOJIEKYISIPHOM, HAJAMOJEKYISPHOM, O
TEPMOAAMHAMHUYECKHX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHMHUYECKHX pPEaKIHH, O



XMMHYECKOM PaBHOBECHH, pacTBOpax M MAWCIIEPCHBIX CHCTeMaX, 00 OONIMX HAyYHBIX HPUHIUIAX
XUMHMYECKOT O IIPOU3BOICTBA;

(dbopMupoBanue y 00yJaromuxcsi OCO3HAHHOTO TOHMUMaHHSI BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHYECKUX
3HaHUH Ui OOBSICHEHMS KIIOUEBBIX HAEH M IMpoOiIeM COBPEMEHHOM XWMHH, Ul OOBSICHEHHS H
NIPOTHO3UPOBAHUS SIBJICHUM, HMEIOIINX €CTECTBEHHO-HAYYHYIO MpPHUPOAY; TIPAMOTHOIO pEILIEHUs
mpo0JieM, CBSI3aHHBIX C XMMHEW, NMPOTHO3MPOBAHMS, aHAIM3a W OLEHKH C TO3WUIMH JKOJIOTMYEeCKOH
0€30MacHOCTH TIOCIIEICTBUI OBITOBOW W TPOW3BOJICTBEHHOHW JESTENBHOCTH YEIOBEKa, CBS3aHHOW C
XMMHYECKUM TIPOM3BOACTBOM, HCIOJIB30BAHIEM U NepepabOTKON BELIECTB;

yriryOJieHue MpeICTaBIeHN O HAYYHBIX METO/aX IO3HAHUsI, HEOOXOAUMBIX VISl TPUOOPETEHHS YMEHHH
OpPHUEHTHUPOBATHCS B MUPE BELIECTB M OOBSICHEHHSI XUMUYECKHUX SIBIICHHUH, MMEIOIIMX MECTO B MIPHUPOIE, B
MIPAKTUYECKOH eSTENTbHOCTH U IIOBCEAHEBHOM JKU3HU.

B mnane peajin3anu IMNEPBOOUYCPCAHBIX BOCHUTATCIBHBIX W pPAa3BUBAIOIINX (I)yHKHI/Iﬁ LIEJIOCTHON CHCTEMBI
CpCaHEro o6mero O6pa3OBaHI/I$I npu MU3Y4YCHHUU TMpCaAMETA «XUMHS» Ha yFJ'IY6J'IéHHOM YPOBHE OCO6yIO
AKTYaJIbHOCTb an/Io6peTa10T TAaKHEC LCJIN U 3aJa4H, KaK:

BOCMUTaHKE YOSXKIEHHOCTH B MMO3HABAEMOCTH SIBJICHHI MPHPOJIBI, YBAKEHHUS K MPOLIECCY TBOPYECTBA B
00J7aCTH TEOPETHYECKUX W TPHUKIAJHBIX HCCIENOBAaHUI B XUMHH, (OPMUPOBAHHE MHUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

pa3BUTHE MOTHBALMU K OOYYCHHIO W MO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCIIUTAHHUIO
Ha OCHOBE YCBOCHHSI OOIICUEIOBEYSCKHX ICHHOCTEH;

Pa3BUTHUC IIO3HABATCJIbHbBIX HHTEPECOB, HUHTEJJICKTYaJIbHBIX n TBOPYECKUX CHOCO6HOCTeﬁ
oOydatommxcsi, (opMHpPOBaHME Yy HHX CO3HATELHOrO OTHOUIGHHS K CaMOOOpa3oBaHUIO H
HETIPEPHIBHOMY 00pa30BaHHI0 KaK YCJIOBHIO YCIEHIHOM TNPOPEeCcCHOHANbHOW |  OOLIECTBEHHON
JeSITENIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3I0POBOM oOpase
KU3HH;

(dbopMHUpOBaHHE YMEHHH ¥ HABBIKOB Pa3yMHOTO MPHPOIONONB30BAHMUS, PA3BUTHE OSKOJIOTHUECKON
KYJIBTYpPBI, MPHOOPETEHHE OIIbITa OOLIECTBEHHO-TIONE3HON KOOI HYECKOH ASSTEIBHOCTH.

OOmiee 4MCIO 4YacoB, MPEAYCMOTPEHHBIX JUIS M3Yy4YCHUs XUMHUU Ha YIIyOJIEHHOM YPOBHE CPEIHEro oOIIero
obpazoBanwusi, cocraniser 204 yacos: B 10 kimacce — 102 yaca (3 yaca B Hezento), B 11 kiacce — 102 ygaca (3 yaca B

HEIEITIo).



COJAEPXAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMMU S

TeopeTnyeckne 0OCHOBBI OPraHUYECKOi XHUMHH.

[Ipeamer n 3HaYEHUE OPraHUYECKON XUMHUH, IIPEACTABICHUE O MHOr000pa3uy OpraHMYeCKUX COSINHEHHUM.

DJIeKTPOHHOE CTPOCHUE aTOMa YIJIepo/a: OCHOBHOE M BO30YKIEHHOE COCTOSHMUS. BasleHTHbIE BO3SMOKHOCTH
aToma yriepoaa. XUMHUUECKasi CBS3b B OPraHUYECKUX COEAWHEHUsX. THIbI THOpUIU3AlMU aTOMHBIX OpOuTaien
yriepona. MexaHU3MBl 00pa3OBaHMsl KOBAJCHTHOW CBS3M (OOMEHHBIH M JIOHOPHO-aKLUENTOPHBIH). TwHIIbl
MIepeKpBIBaHMsl ATOMHBIX OpOHTalei, 6- u T-cBsi3u. OpuHapHas, BOMHAs W TpoiHas cBs3b. CrocoObl pasphiBa
CBsI3€H B MOJIEKYJIaX OpraHM4YecKuX BemecTB. [loHsTHE 0 cBOOOJHOM pauKaie, HyKjieohHiie U JIeKTpodHIIe.

Teopust cTpoeHus opraHudeckux coeanHeHuit A.M. byTiiepoBa W COBpEeMEHHBIE MpEACTAaBICHUS O
CTPYKTYpE MOJIEKYJ. 3Ha4eHHE TEOPUU CTPOSHMS OpPTaHMYECKUX COeOMHEHHH. MONEeKyIsIpHbIE M CTPYKTypHBIE
¢dopmynsl. CTpyKTypHBIE (DOPMYITBI Pa3IMYHBIX BHJIOB: pa3BEpHYyTas, COKpaméHHasl, ckenerHas. Vzomepus. Bums
W30MEpUH: CTPYKTYpHasi, IPOCTPAHCTBEHHAsl. JJIEKTPOHHbIE 3()(EKTh B MOJEKylaX OPraHMYECKUX COEIWHEHUIt
(MHAYKTUBHBIA U Me30MEpHBIN 3(h(EKTHI).

[IpencraBnenne o kimaccuuKaMu OpraHUYECKUX BemlecTB. [loHATHE O (YHKIMOHAIBLHOH TpyMIle.
T'omonorusi. 'omonornueckue psapl. Cucremarnueckas HoMeHKiaTypa opranumdeckux coeaunenuit (IUPAC) u
TPUBUAJIBHBIC HA3BaHUSA OTACIbHBIX HpCﬂCTaBHTeHeﬁ.

OcobeHHOCTH W KiaccuuKkalms opraHuuecKux peakiuid. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH B
OpraHn4YeCcKOl XUMHH.

OKcHepuMeHTaNIbHBIE METOAbl W3y4eHHs BEIIECTB M MX NpeBpallleHWil: O3HaAKOMJIEHHE ¢ oOpasnamu
OpPraHn4eCKuUX BEIIECTB W MaTCpUalaMHM Ha HX OCHOBEC, OIBITHI IO MNPEBPALICHHUIO OPraHUYCCKUX BCHICCTB IIPU
HarpeBaHuy (IU1aBJieHHe, O0YTIIMBaHKUE M TOPEHKE), KOHCTPYUPOBAHHE MOJIEEil MOJIEKYJl OPraHUYECKUX BELIECTB.

Yraesonoponsl.

AnkaHbl. ['omonornueckuii psa ankaHoB, oOmast ¢popMmysa, HOMEHKIATypa M M30Mepus. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKAHOB, SP>-THOpPUIM3AIMS ATOMHBIX OPOMTAled Yriepojga, G-CBSA3b.
Du3nUECKHE CBOMCTBA AJIKAHOB.

XUMHUYECKHE CBOWCTBA alKaHOB: PEAKLMH 3aMEILICHHs, M30MEpU3alllM, IECTUAPHPOBAHUS, LUKIH3ALUH,
MIUpONN3a, KpeKUHra, ropenust. IlpencraBienHne o MexaHu3Me peakiuil paiuKabHOTO 3aMEICHUsL.

Haxoxxnenne B npupoze. CriocoObl Oy4eHHs] U IPIMEHEHUE aJIKaHOB.

uknoankansl. OO0mas ¢opmyna, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOEHHMS M XHMHYECKHX
CBOMCTB MaJibIX (LIMKJIOMPOIAH, UKIO0YTaH) U OOBIYHBIX (LUKIONEHTAaH, [UKJIOreKCaH) NUKI0aaKaHoB. CrocoOb
TIOJTY4EHHs ¥ IPUMEHEHUE LIUKJIOATKAHOB.

Ankensl. ['omonormueckuid psn — ajkeHoB, oOmias QopMyna, HOMEHKIAaTypa. OIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN ATKEHOB, SP°-TMOPHIM3AIMs aTOMHBIX OpPOMTAIIEH yIiiepona, G- U M-CBS3H.
CrpykTypHas u reomerpudeckas (Iuc-TpaHc-) n3omepus. Ou3ndeckie CBOMCTBAa aIKEHOB. XMMHYECKHE CBOMCTBA:
pEeaKkuMM MPUCOEIUHEHMS, 3aMEIICHHS B O-TIOJOKCHHWE TNPHU ABOWHON CBA3M, MOMUMEPH3ALMH U OKHCIICHHS.
[IpaBmmo MapkoBHIKOBa. KadecTBeHHBIE peaknuy Ha IBOWHYIO CBsi3b. CIOCOOBI MONYyYEHHS U IPUMEHEHHE
QJIKEHOB.

Anxaguensl. Krnaccubukauus — ankamuneHoB  (CONPSDKEHHBIC, H30JIMPOBAHHBIC,  KVMVIUPOBAHHbLE).
Oco0eHHOCTH AIEKTPOHHOTO CTPOCHUS U XUMUUECKUX CBOMCTB CONMPSKEHHBIX OTUEHOB, 1,2- U 1,4-mpucoenmHeHne.
[Nonmumepusanus conpspKEHHBIX AUeHOB. CIIocOObI MOTYYEHUs U IPUMEHEHHE aJIKaINEHOB.

Anxuabl. ['oMonornueckuil psii aqKWHOB, oOmast ¢opMmynia, HOMEHKIATypa M H30MEpHs. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl aJIKWHOB, SP-THOpMAM3AIMS aTOMHBIX opbuTanei yriaepoma. ®usndeckne
CBOMCTBA aJKMHOB. XMMHWYECKHE CBOMCTBA: PEAKIMH MTPUCOCTMHEHHS, TUMEPU3ANN U TPIMEPU3aIN, OKUCICHUS.
KucnorHsle cBOCTBa aIKMHOB, UMEIOIIMX KOHLEBYIO TPOHHYIO CBsI3b. KauecTBEHHbIE peakMi Ha TPOWHYIO CBSI3b.
CriocoOBI TONTy4YeHNS U IPIMEHEHIE aTKIHHOB.

ApomaTtryeckue yriaeBoJopoabl (apeHsl). 'oMomormaeckuii psax apeHoB, oomas GopmMyna, HOMEHKIATYpa 1
n3oMepusi. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKynbl OeH3oma. (DH3WYecKHe CBOWCTBA apeHOB.
XWMHUYECKHE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEaKINH 3aMEIICHHs B OCH30JIbHOM KOJIBIE M YTIIEBOIOPOIHOM
panuKane, peakuud NPHUCOEAWHEHWs, OKWCIEHHWE TomonoroB Oenzoma. IlpencraBneHne o0 OpHEHTHPYIOIIEM
JNEHCTBUM 3aMecTuTeneld B OCH30JIBHOM KOJNbLE HA TpHMEpe AaNKWIBHBIX pajnKalioB, KapOOKCHIBHOH,



THJPOKCHJIBHOM, aMHMHO- W HHUTPOTPYNIEI, aTOMOB rajoreHoB. OCOOEHHOCTM XHMHYECKHX CBOWCTB CTHpOIA.
[Monmumepusanus crupona. CrocoOs! MOMy4deHus 1 TPIMEHEHHE apOMaTHYECKUX YTIIEBOIOPOI0B.

[puponustii ra3. Iomyrusle HedTsHBIE ra3sl. HedTh 1 e€ mponcxoxaenne. KaMeHHBIH yroib U MpOIyKTHI
ero mepepaboTki. CrocoObl mepepaOOTKM HedTH: TeperoHka, KpeKHHT (TEPMUYECKHH, KaTaJMTUYECKHH),
pudopmunr, trponus. [IpoxykTs! mepepadoTKi HeTH, NX TPHUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEX/y pa3INYHBIMHU KJIACCAMH YTIIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHHE TaJIOreHIPOM3BOJHBIX YIJIEBOAOPOJIOB. Peakium 3amemieHusl TajoreHa Ha
THIPOKCOTPYIIY, HUTPOTPYIIY, [HMAHOTPYIIy, aMHHOTpymmy. JlelicTBHe Ha ralloreHIpPOM3BOJHBIE BOJHOTO H
CIHPTOBOTO pacTBopa INEnoyn. B3amMmonelcTBue paurajoreHajJkaHOB C MarHMeM M LWHKOM. [loHsTHE O
METaJJIOOPTaHUYECKHX COCIMHEHUSX. VICIoNb30BaHNE TaloreHIPOU3BOIHBIX YIJIEBOJIOPOAOB B OBITY, TEXHHKE M
TIPY CUHTE3€ OPTaHUYECKHUX BEIIECTB.

OKcHepUMeHTAIbHBIE METOJBI M3YUEHHS! BELIECTB M WX NpPEBpalleHHi: n3ydeHue (U3MYECKHX CBOMCTB
YIIIEBOJOPOJIOB (PacCTBOPHMOCTD), KAUECTBEHHBIX PEAKIIMI YIIIEBOJOPOIOB Pa3lIMUHBIX KiaccoB (0OeciBeYMBaHUE
OpOMHOIM WM HWOJHOW BOJBI, PAacTBOpa IEpMaHraHata Kajius, B3aUMOJEHCTBHE aleTHIeHa C aMMHUayHBIM
pactBopoM okcuza cepedpa(l)), kauecTBeHHOe OOHApY)KEHHUE yriepola W BOAOPOJAa B OPraHMYCCKUX BEIIECTBAX,
TIOJTyYeHHE STHICHA M U3Y4EHUE €ro CBOWMCTB, O3HaKOMJIEHUE ¢ KoyuiekuusMu «Hedte» u «Yronby», ¢ oOpasuamu
IUIaCTMAcC, KaydyKOB U PE3WHBI, MOJEIHMPOBAHUE MOJIEKY] YIJIEBOAOPOJIOB M  TaJIOTCHIPOU3BOIHBIX
YIIIEBOJIOPOJIOB.

Kucnoponconep:xamue oprannieckue coeTHHEHHsI.

[IpenenvHble omHOaTOMHBbIE chUpThl. CTpoeHne Monekya (Ha TpuUMepe MeETaHola M ATaHONA).
Tomonoruueckuii psin, odmas GopMmysia, U3oMepus, HOMEHKIATypa W Kiaccudukanus. Du3udeckue CBOWCTBA
MNpeaACIbHBIX OAHOATOMHBIX CITMPTOB. BO}]OpO)IHI)Ie CBsA3H MCEXKIY MOJICKYJIaMU CIIUPTOB. XUMHUUYECKHE CBOMCTBA:
p€akuun 3aMelICHuA, ACrujpartalu, OKUCIICHUA, BSaPIMO)ICﬁCTBPIC C OpraHnM4e€CKMMHU M HEOPraHN4YCCKUMU
kucinoramMu. KauyecTBeHHas pCakiusaA Ha OAHOATOMHBIC CIHPTHI. ﬂeﬁCTBHe OTaHOJIa MU METaHOJIa Ha OpraHU3M
yesnoBeka. CrocoObl OMYyYEHHUs ¥ TPUMEHEHNE OTHOATOMHBIX CITUPTOB.

[poctbie 3¢upsl, HOMeHKIaTypa 1 u3oMepHss. OcCOOEHHOCTH (HU3MUYECKUX U XMMUYECKUX CBOWCTB.

MHOroaToMHbIe CHMPTBI — STHICHIVIMKOIb W INUnepuH. Puznueckue U XMMHYECKHE CBOMCTBA: PEaKLUH
3aMelIeHUs], B3aUMOJCHCTBHE C OPraHMYECKMMU M HEOPraHHMYECKHMMH KHCIOTaMH, KadeCTBEHHAs peakius Ha
MHOroaToMHble CIUpThl. [IpencraBieHre o MexaHu3Me peakuuii HykieoduibHOro 3amerieHus. JleiictBue Ha
opranusM uenoBeka. CriocoObl IOMy4eHNs U IPUMEHEHHE MHOTOaTOMHBIX CIIUPTOB.

@enon. CtpoeHne MOJNEKYNbl, B3aUMHOE BJIMSHHE THIPOKCOTPYNIIBI W OeH30ibHOro siapa. dusmyeckue
cBoiictBa (enona. OcoOOEHHOCTH XMMHUYECKUX CBOWCTB (beHona. KayecTBenuble peakuuu Ha ¢eHon. TokcHIHOCTH
¢enona. CriocoOb! oyueHus ¥ npuMmeHenne Genona. deHondopmanbaeruHas cMoa.

KapbonunpHble coemuHeHHs — albIETHIBl W KETOHBL. DJEKTPOHHOE CTPOCHHE KapOOHIIBLHON TPYIIIHL.
I'omonoruyeckue psapl IbAETHIOB W KETOHOB, oOmiast ¢opMmyna, M30Mepus W HOMeHknatypa. dusnueckue
CBOMCTBAa aJbJErWIOB M KETOHOB. XHWMHYECKHE CBOWCTBA albJIETHIOB M KETOHOB: PEAKIMU NPHCOSTUHEHUSL.
OkucneHne ajbJIeruioB, KaueCTBEHHbIE Peakiy Ha aybaeruipl. CrocoObl IOMydeHus M IPUMEHEHUE albIerHI0B
U KETOHOB.

OmHOOCHOBHBIE TIpe/ieTbHbIE KapOOHOBBIE KUCIOTEL. OCOOSHHOCTH CTPOEHHUS MOJIEKYI KapOOHOBEIX KHCIIOT.
U3omepuss u HoMeHKIaTypa. Dusnyeckne CBOWCTBA ONHOOCHOBHBIX IIPEACNIBHBIX KapOOHOBBIX KHCIOT.
BomoponHsie cBS3M MEXAYy MOJNEKylIaMH KapOOHOBBIX KHCIOT. XMMHYECKHE CBOMCTBA: KHCIOTHBIE CBOHCTBA,
peakus dTepuUKalnK, PeakMy C y4aCTHEM YIIIEBOIOPOXHOro pajukana. OcoOEHHOCTH CBOMCTB MypaBBUHOM
KHuCHOTHL. [loHsATHE 0 TPOU3BOAHBIX KapOOHOBBIX KUCIOT — CIOXKHBIX ddupax. MHOrooopaszue kapOOHOBBIX KHCIIOT.
OcoOEeHHOCTH CBOWCTB HENpPEACThHBIX W apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, ITUKapOOHOBBIX KHCIOT,
THAPOKCUKapOOHOBBIX KHCIOT. IlpencTaBuTenyt BBICHIMX KapOOHOBBIX KHCJIOT: CTeapuHOBas, NaJbMUTHHOBAS,
OJIGMHOBASI, IUHONIEBAS, TUHOIEeHO6as: KUCTIOTHL. CIIOCOOBI ITOJTyYeHHS M IIPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxuble >¢upsl. ['omonorndecknii psg, odmas (Gopmyna, u3oMepus U HOMEHKIATypa. Dusndeckue u
XUMHUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LLIEIOYHOMN cpefe.

Kupsr. Ctpoenne, puzmyeckre 1 XHMHIECKHE CBOMCTBA JKHPOB: THAPOIH3 B KHUCIIOH ¥ IIEIOYHOU cpene.
Oco0EHHOCTH CBOWCTB KUPOB, COACPIKAIINX OCTATKH HETPEACIbHBIX KHUPHBIX KUCIOT. JKHUpHI B ipupoze.

MBpU1a KaK CONMHM BBICIINX KapOOHOBBIX KHCIIOT, HX MOOIIEE ICHCTBHE.

OOmas xapakTepucTtuka yriaeBogoB. Kiaccudukamms yriaeBonoB (MOHO-, TU- ¥ IIOJHCAXaPHUJB).
MoHocaxapusl: TIII0K03a, (PYyKTO3a, rajakTosa, pruodosa, ne3okcupn6o3a. Pu3ndeckue CBOWCTBA M HAXOXKICHHUE B
npupoae. @orocuHTe3. XUMHIECKHE CBOIMCTBA TIIIOKO3BI: PEAKIMU C Y9aCTHEM CIHUPTOBBIX M allbAETHUIHON TPYII,
CIHMPTOBOE U MOJIOYHOKHCIIOE Opoxenue. IIpuMeHeHne TII0K03bI, €€ 3HaYeHHEe B JKU3HEAEATEIbHOCTH OpraHu3Ma.



Jucaxapuapl: caxapo3a, MajbTo3a W JIaKTo3a. BoccTaHaBnuBalompe MW HEBOCCTAHABIMBAIOUINE AHCAXapHUIIBL.
I'mppomu3 nucaxapunoB. Haxoxnenwe B mpupone W InpuMeHeHHe. [loiamcaxapupipbl: Kpaxmaji, TIJIHKOT€H |
nesuttono3a. CTpoeHre MakpOMOJIEKyd KpaxMmala, TJIMKOTeHa W HeJUIroio3bl. du3nueckne cBOWCTBAa Kpaxmaia U
LIEJUTIONO3BI. XMMUYECKHE CBOMCTBA KpaxMaia: THAPONIN3, KAUeCTBEHHAS! PEAKIHS ¢ NOJOM. XUMHYECKUE CBOMCTBA
LEJUTIONO3BI: THIAPOJIN3, ToiMydeHHe 3¢GHUpoB ne/utoio3bl. [loHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN MENK).

OKcnepUMeHTaIbHbIE METOBI M3YUEHHUs BEIIECTB U UX IPEBPAICHHUI: pACTBOPUMOCTD Pa3IMYHBIX CIIMPTOB
B BOJIE€, B3aMMOJICHICTBHE TaHOJA C HATPUEM, OKHCIECHHE 3TUJIOBOTO CIIMPTAa B AJBJETHJ HA PacKaJIEHHOW MeTHOM
MIPOBOJIOKE, OKHCIIEHHE AITHUIIOBOTO CIIUPTA JMXPOMATOM Kaius (BO3MOXKHO HCIIOJIB30BAHHE BHJIEOMATEpHAJIOB),
Ka4yeCTBEHHbIC PEaKknuu Ha aibaeruasl (¢ ruapokcuaoM nuamMuHcepeodpa(l) n rugpokcumom meaun(ll)), peakims
runepuHa ¢ ruapokcuaoM Memu(ll), xumuueckue CBOMCTBa pacTBopa YKCYCHOM KHCIIOTHI, B3aMMOJECHCTBHE
pacTBopa TiIr0K03bI ¢ TuapokcuaoM Meau(ll), B3anMonelicTBre Kpaxmaia ¢ HOIOM, PEIICHHE KCIIEPUMEHTATBHBIX
3ana4 o TeMam «CrimpThl ¥ heHomb, «KapOoHoBbIe KHCIOTEL. Cl0XKHBIE d(PHUPHI».

A3oTcoaep:Kalye OpraHndecKne coeTHHeHmsl.

AMHMHBI — OpraHuMYecKHe TMpOW3BOAHBIE amMuaka. Kiaccudukamms amuHOB: anmudaTHyeckue U
apoMaTH4ecKue; NepBUYHbIE, BTOpWUYHBIE M TperndyHble. CTpoeHume Monekyn, obOmas Qopmyna, uzoMepus,
HOMEHKJIaTypa ¥ (U3MYECKHE CBOWCTBA. XMUMHYECKOE CBOWCTBA ajiu(aTHYEeCKHX aMHHOB: OCHOBHBIE CBOICTBa,
QIKWINPOBAaHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHHOB C a30TUCTON KMCIO0TON. COM aNKHIaMMOHUSI.

AHUIUH — TIpeJICTaBUTENIb aMHUHOB apoMaTHueckoro psnaa. CTpoeHue aHWnIMHA. B3anMHOe BiIMSHUE TpyHI
aTOMOB B MoJeKyJse aHiIrHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakluy Ha aHWIIMH.
CrniocoObI noTy4eHus ¥ MpuMeHeHne anudaTudeckux aMuHOB. [lonydeHrne aHWIMHA U3 HUTPOOSH301a.

AMMHOKHUCIIOTHI. HOMCHKJ'IaTy'pa U HU30MEpHs. OT}IGJ’[I)HI)IC MpEeACTAaBUTCIIN  O-aMHUHOKHUCJIOT: TJIMIIUH,
anaHuH. ®Dusuueckue CBOMCTBA aMHMHOKUCIOT. XHWMHYECKHE CBOWMCTBA aMHUHOKHCIOT KakK aMQoTepHbIX
OpPraHMYeCKUX COEIMHEHHH, peaklusi MOJIMKOHJCHCAIMH, O00pa3oBaHHE TENTUAHOW CBs3U. buonormueckoe
3HaUYeHUEe aMUHOKHCI0T. CUHTE3 U TUAPOJIN3 NENTUIO0B.

benku kak mpupogHsie noauMepsl. IlepBuuHas, BTOpUYHas U TPETHUHAs CTPYKTypa OenkoB. XUMHUYECKUE
CBOMcTBa OENIKOB: THAPONN3, JEHATYpPALHs, KaUeCTBEHHbIEC PEaKI[MU Ha OCNKH.

OKCrepyMeHTaIbHBIE METOABl M3Y4EeHMs BEIECTB M HX IPEBpalllcHUH: pacTBOpEeHHE OENKOB B BOIE,
JieHaTypauus OeJIKOB IIPU HarpeBaHUH, LIBETHbIE PEAKIMU Ha OCJKH, pelIeHre SKCIEPUMEHTAIbHBIX 3a4a4 [0 TeMaM
«A3zoTcoaepKalle OpraHn4ecKie CoelMHEHUs» U «Pacro3HaBaHue OpraHn4ecKUX COCIUHEHUI.

BbicokoMoiIeKyIIpHBIE COCIMHEHMSI.

OCHOBHBIE TIOHATHS XMMUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED, MOIMMEp, CTPYKTYPHOE 3BEHO,
CTENCHb MONMMMEPHU3alNH, CPEAHAs MOJeKyJsipHas macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUH — NMONMUMEpHU3alUsA U HOIUKOHAECHCALHS.

ITonumepnbie Matepuansl. [lmacTMmacchl (MOMMITHUIIEH, MOJUIPONMIEH, MOIMBUHWIXIOPHI, MOJUCTUPOI,
MOJIUMETHIIMETaKpUIIaT, IONUKapOOHATHI, MOMMATHIEHTepedTanat). Y THIn3anus 1 nepepadoTka IIacTHKa.

OnacToMepbl: HATypalbHBI KaydyK, CHHTETHYECKHEe Kaydykd (OyTaJHMCHOBBIM, XJIOpOIPEHOBBIH,
H30MPEHOBBIN) U CUIINKOHBI. Pe3nHa.

Bomokna: HaTypadbpHBIE (XJIOMOK, IIEpCTh, WIENK), HCKYCCTBEHHBIE (BHCKO3a, AaleTaTHOE BOJOKHO),
CHHTETHYECKHE (KaIllpOH U JaBCaH).

[Nomumeps! crienanbHOro Ha3Ha4eHUs (Te(IIOH, KeBIap, SISKTPOIPOBOIALINE TTOIMMEPHI, OHopa3iaraeMble
TTOJIIMEPHI).

OKCHepUMEHTAIBHBIE METOAbl W3YYEHMs BEIIECTB M MX IPEBpAINCHUIl: O3HAKOMJIEHHE C 00pa3laMu
MIPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKOB, PEIIEHHE SKCIEPUMEHTAJIBHBIX 3a/ad M0 TeMeE
«Pacmo3HaBaHue MIacTMACC U BOJIOKOHY.

Pacuérnrle 3agaun.

Haxoxnenne monekynsipHOH (OpPMYIbl OPTaHMYECKOTO COCOMHEHHS IO MACCOBBIM IONSM 3JIEMEHTOB,
BXOJISIIIUX B €0 COCTaB, HAXOXKICHNE MOJCKYISIpHONH (HOPMYIBI OpraHWYIECKOr0 COSAMHEHHsS 10 Macce (00bEMY)
MIPOAYKTOB CrOpaHUs, IO KOIWIECTBY BemIecTBa (Macce, 00hEMY) IPOAYKTOB PEAKIMH W/WIN MCXOIHBIX BEIICCTB,
YCTAQHOBIICHHE CTPYKTYPHOH (OpMyYJIbI OpPraHWYEeCKOro BEIIECTBA HAa OCHOBE €ro XMMHYECKHX CBOMCTB WIIH
CHOCO0O0B MOTYYEHHS, ONPEEICHNAE 0K BBIX0/a MMPOLYKTA PEAKIMU OT TEOPETUIECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanms MeXNpenIMETHBIX CBsI3€H NMpH M3Y4CHHWH OpraHudeckoid XxuMuu B 10 Kiacce oCyIiecTBIIseTCs
Yyepe3 HCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHATHHA, NMPUHATHIX B OTJAEIBHBIX
TIpeIMeTax eCTECTBEHHO-HAYIHOTO IUKIIA.



OO1Me eCTeCTBEHHO-HAYYHBIEC TOHATHS: SBJICHUE, HAYYHBIA (DakT, TMIIOTE3a, TEOpWs, 3aKOH, aHAIIU3,
CHHTE3, KIIAaCCU(PUKAIHS, HAOIIOACHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIh, MOJICTUPOBAHHE.

dusnka: MaTepus, aToM, DJIEKTPOH, MPOTOH, HEWTPOH, MOJEKYJia, YHEPreTHUECKHU YpPOBEHb, BEIIECTBO,
TeNo, 00BEM, arperaTHOE COCTOSHHE BEIIeCTBA, (DHU3MUECKUE BETUUUHBI, SMHHUIIBI U3MEPEHUSI, CKOPOCTh, YHEPIH,
Macca.

buosorus: KieTka, OpraHu3M, 9KOCHCTeMa, Ouocdepa, Merabonu3M, HACIEACTBEHHOCTh, aBTOTPOMHBINA |
rerepoTpoHBIA THUN MHTaHUA, OpoXkeHHe, (DOTOCHMHTE3, IbIXaHHWE, OEJNKH, YIJIEBOIBI, KHUPbHI, HYKJICHHOBBIE
KUCITOTBI, ()EPMEHTBI.

T'eorpadus: mose3Hble HCKOIaeMBbIE, TOILTHURO.

TeXHOMOrvs: NUIIEBbIE MPOAYKTHI, OCHOBBI PAI[MOHAILHOTO MUTAHHs, MOKIIME CPEICTBA, MaTEPHUANbl U3
HCKYCCTBEHHBIX M CHHTETHYECKUX BOJOKOH.

11 KJIACC

OBLIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBBI XMMHH.

AtoMm. CocTaB aTOMHBIX sfep. XUMHUYCCKH neMeHT. M30Tomnbl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YWCIA. DHEPreTHUecKHe YPOBHH M TIOAYPOBHHU. ATOoMHBIE opOuTtanu. Knaccupukanus XuMHYECKHUX
snmeMeHToB (S-, p-, d-, f-amementsi). PacmpeseneHue 37I€KTPOHOB MO aTOMHBIM OpOHTANSIM. DJIEKTPOHHBIC
KOH(Urypalyy aTOMOB 3JEMEHTOB IEPBOr0—4eTBEPTOrO TEPHUOJOB B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUH,
3JIEKTPOHHBIC KOH(PHUTYpAIH HOHOB. DIICKTPOOTPHUIIATEIIBHOCTb.

Ilepuonmueckuii 3akoH u Ilepuomuueckas cucrema xumudeckux snemeHToB .M. Menneneea. Cs3b
nepuoanyeckoro 3akoHa u Ilepuonnyeckoil cuCTeMbl XMMUUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOpUEN CTPOEHUS
aTOMOB. 3aKOHOMepHOCTI/I M3MEHEHMST CBOMCTB XMMHUUYECKHUX DJIEMEHTOB U O6p8,3yeMbIX HUMU NPOCThIX U CIIOKHBIX
BEIIIECTB I10 IPYIIaM U NepuojaM. 3HaueHue nepuoideckoro 3akona /[.M1. Menzaeneesa.

XuMHYecKass CBSI3b. BuUIbl XMMHYECKOW CBSA3M: KOBAJICHTHAs, WOHHAs, MeTaIMueckas. MexaHu3Mbl
00pa3oBaHusi KOBAJCHTHOW CBSI3M: OOMEHHBIH W JIOHOPHO-AaKLENTOPHBIA. DHEPrus U JUIMHA CBs3U. [lONSPHOCTS,
HaIpPaBJICHHOCTh M HACBHIIIAEMOCTh KOBaJIGHTHOM cBs3U. KpaTHble cBs3u. BomoponHas cBsizb. MexMONIEKyIspHbIC
B3aUMOJEHCTBUS.

BaneHTtHOCTP M BaJGHTHBIE BO3MOXKHOCTHM aTOMOB. CBS3b JNEKTPOHHOM CTPYKTYPBI MOJIEKYIl C HX
TEOMETPUUYECKUM CTPOCHUEM (Ha IIpUMEpPe COSTUHEHUH 3JIEMEHTOB BTOPOT'O IIEPHOAA).

[IpencraBnenrne 0 KOMIUIEKCHBIX coenuHeHHAX. COCTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTelb,
TUraHAbl. 3HaueHne KOMIUIEKCHBIX coennHeHui. [IoHsITHe 0 KOOpIMHAIIMOHHOW XHUMHUH.

BemiectBa MONEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOEHHA. THITHI KPHCTAITMYECKUX PEMIETOK (CTPYKTYp) U
CBOICTBA BEILIECTB.

[lonstne o mucmepcHbIX cucTemax. VctuuHBIE pacTBOpHL. IIpencraBieHne O KOJUIOHIHBIX PacTBOpax.
CrocoObl BBIpa)KEHUsI KOHIICHTPAIIMU PACTBOPOB: MaccoBasi JIONs BELIECTBAa B PACTBOPE, MOJISIPHAST KOHIIEHTPAIHSL.
HacrImenHsie u HEHAaCHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamioruapaTsl.

Knaccupukamuss M HOMEHKIATypa HEOPTraHMYECKHX BEMIECTB. |pHUBHANBHBIE HAa3BaHUSA OTIACIBHBIX
TIpeJCTaBUTENEH HEOPTaHUIECKUX BEIIECTB.

Knaccudukammss XUMAYeCKHX peakuuii B HEOPTaHMYECKOW M OpPTraHMYeCKOW XWUMHH. 3aKOH COXPaHEHUS
MAacchl BEILECTB; 3aKOH COXPAHEHHs W IMPEBPALICHHS DHEPrHU MPH XUMHUUYECKUX peakimsx. TermoBbie 3ddexTs
XUMUYECKUX peakuuid. TepMOXUMHUYECKUE YpaBHEHUSI.

CKOpOCTh XUMHUYECKOH peakiuu, e€ 3aBUCUMOCTh OT Pa3IMIHBIX (PaKTOPOB. | OMOTEHHBIE W T€TepOreHHbIE
peaxmmn. Katanms u Kataam3aTopsl.

OOpaTtuMble W HEOOpATHMEIE peaki. XUMHUYECKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO pPaBHOBECHS.
@DaxTOphl, BIMAIONIME HA MOJOXKCHHE XHMHYECKOTO DPAaBHOBECHS: TEMIeEpaTypa, aBICHHE W KOHIEHTPAIUU
BEILECTB, Y4acTBYOIUX B peakuuu. [Ipunnun Jle Hlatenbe.

Onekrponutudeckas auccormanus. CuibHBIe W cinabple AnekTponuTel. CremeHs muccommanun. Cpena
BOJHBIX PACTBOPOB: KHCIIOTHAs, HEHTpaibHas, mienodHas. Bomopomusiii mokasatens (PH) pactBopa. ['mmpomms
coieil. Peakiyu noOHHOr0 0OMeEHa.

OKHCITUTENTFHO-BOCCTAHOBUTENbHEIE peakuuu. CreneHb oOkucieHus. OKHUCINTENh W BOCCTAHOBUTEID.
IIponeccel OKHMCIEHHS W BOCCTAaHOBJIEHUS. BajkHeWIIMe OKHCINTENN M BOCCTAHOBUTENH. METOJ 3IEKTPOHHOIO
OamaHca. DJIEKTPOIIN3 PACTBOPOB U PACINIABOB BEIIECTB.



OKcnepuMeHTAIbHBIE METO/IBI N3YyUYEeHUS BEIIECTB M MX NPEBpAICHUI: paziioKeHHe MepoKCHIa BOIOPOaa B
MIPUCYTCTBUM KaTaln3aTopa, MOJENN KPUCTAIMYECKMX PEHIETOK, NpPOBEACHHE pEeaKIii HOHHOro OOMeHa,
OIIpeJieJIeHHe Cpebl PaCTBOPOB C TIOMOIIBIO MHIMKATOPOB, N3YUEHUE BIMSHUS Pa3INYHBIX (PaKTOPOB HAa CKOPOCTH
XMMHUYECKOH PEeaKIiy 1 MOJ0KEHHE XUMHYECKOI'0 PAaBHOBECHSI.

Heopranuueckasi xuMusl.

[onoxenne HemerayuioB B Ilepuommueckoil cucreme xumudecknx snemeHtoB J[.M. MenneneeBa u
0COOCHHOCTH CTPOEHHUSI MX aToMOB. DH3HMYecKHe CBOICTBA HEMETAJUIOB. AJUIOTPOIHS HEMETaJUIOB (Ha mpumepe
KHCJIOPO/Ia, Cephl, pocdopa U yriaepona).

Bonopon. ITlomydenue, ¢usuueckne ¥ XMMHUYECKHE CBOMCTBA: PEAKIMU C METAIAMUA M HEMETaJUIaMH,
BOCCTaHOBUTEJbHBIE CBOMCTBA. [ mapupl. TOIITMBHEIE 3JIEMEHTHI.

lanorensl. HaxoxneHwe B mpupoze, CrocoObl IMONXydeHHs, (U3NUECKHEe W XHMHUYECKHE CBOICTBA.
lanorenoBomoponpl.  BakHelmme — KUCIOpOACOAEpKAIME  COENUHEHHMs rayoreHoB. JlabopatopHble U
TIPOMBILIIEHHBIE CITOCOOBI MTOy4eHHs TajJoreHoB. [IpruMeHeHne raoreHoB U UX COeTMHEHHH.

Kucnopon, o3on. JlaGopartopHble M NpPOMBIIUIEHHBIE CHOCOOBI MONydYeHHs Kuciopoaa. Puszuyeckue u
XMMHUYECKHE CBOMCTBA U MPUMEHEHHE KUCI0po/ia U 030Ha. OKCUJIBI U TTEPOKCH/IBI.

Cepa. Haxoxzenue B mpupojie, croco0bl nonyueHus, Gpuznueckne n XxuMuieckue cBoiicrsa. CepoBonopos,
cynapdunel. Oxeun cepsi(1V), okeun cepbi(VI1). CepHucras u cepHas KUCIOTH U UX coid. OCOOCHHOCTH CBOMCTB
CepHOit Kucnotsl. [IpuMeHeHue ceprl U €€ coeTMHEH .

Azor. Haxoxnaenue B mpupoje, crocoObl HonydeHus, (Qu3uueckue M XUMHUUYECKHE CBOMCTBA. AMMMAK,
HUTpUAbL. OKcuabl a3ora. A30THCTasi M a30THAs KHCJIOTHI M MX coid. OCOOEHHOCTH CBOMCTB a30THOW KHCIOTBHI.
[TpumeHeHue a30Ta U €ro COeNUHEHUH. A30THBIE YIOOpEHHSI.

®dochop. Haxoxnenue B npupose, criocoObl MonyueHus, Gu3ndecKie 1 Xxumudeckue cpoiictea. @ochuabt u
¢dochun. Oxcunel ¢dochopa, dochopHas kucnora u e comu. I[Ipumenenue ¢ocdopa U ero coenuHCHHH.
dochopubie yaoopeHus.

VYriaepon, HaxokJeHHe B Ipupoje. AiorpornHbsle Moaudukanyu. dusnueckue ¥ XMMHUYECKHE CBOMCTBA
MPOCTHIX BelllecTB, oOpazoBanHbIX yriaepogom. Okcup yriepona(ll), okcun yriepona(lV), yronbhas kucnora u e€
coni. AKTUBHPOBAHHBIN Yroib, agcopouus. OymnepeHsl, rpadeH, yriepoansle HaHOTPYOkH. [IpumMeHeHHne mpocThIX
BEILECTB, 00Pa30BAaHHBIX YIIIEPOIOM, U €ro COSANHEHHH.

Kpemuwmii. HaxoxxzaeHue B mpupoze, crocoObl monydeHus, Gu3nueckue U XuMudeckue cBoiictBa. OKcHi
kpemuusA(1V), kxpeMHUEBas KHCIOTa, CUIHMKATHL [IpruMeHenne KkpeMHus u ero coenuHeHuid. CTEKo, ero noixydeHue,
BUBI CTEKJIA.

[onoxenne wmeramioB B [lepromuueckoil cucreMe XUMHUYECKUX dJiieMEHTOB. OCOOEHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000IOYeK aTOMOB MeTaiuioB. OOmue ¢u3ndecKkue CBOMCTBA METAJUIOB. IIpuMeHeHHe MeTanioB B
ObITy 1 TexHHKe. CIUIaBBl METaJLIOB.

ONeKTPOXMMHUYECKHUA  psiIl  HampshKeHWH  MeTaiwioB. OOmme  CrocoObl  MONYYEHHS  METauIoB!
THAPOMETAILTYPTHs, IUPOMETAILTYPTHs, NMeKTpoMeTatyprus. Ilonstue o Koppo3un MeTamioB. CHocoObI 3alUThI
OT KOPPO3HH.

O6mras xapakrepuctuka merawioB |A-rpymmsl [leproamueckoil cucTeMbl XUMHUYECKHX 3JeMeHToB. HaTtpuit
U KaJMil: nony4eHne, Gu3n4eckue 1 XUMHUYECKHe CBOHCTBA, IPIMEHEHHE IPOCTHIX BELIECTB M UX COSIUHEHUI.

O6mas xapakrepuctuka MetawioB || A-rpymnmer [leproamdaeckoii cucTeMbl XUMUYECKHX AJIEMEHTOB. Marauit
U KaJbLW{: MmonydeHue, GU3HIecKne U XMMHUYECKHe CBOWCTBA, MPUMEHEHHE POCTHIX BELIECTB M UX COCIMHEHHH.
JKécTtkocTh BOABI U CIIOCOOHI €€ YCTpaHEeHHS.

AIIOMHHHI: TIONy4deHne, (pU3NYecKue W XUMHUYECKHE CBOMCTBA, IPHMEHEHHE IPOCTOr0 BEIIECTBA M €ro
coeMHeHUH. AM(OTepHbIe CBOWCTBA OKCUIA U THAPOKCHAA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMHUHUSL.

OO6mras xapakTepucTHKa MeTauIoB mMo0owHbIX moarpym (b-rpymm) [lepronndyeckoil cHCTEMBI XUMUYECKUAX
3JIEMEHTOB.

dusnyecKkre W XHMHYECKHE CBOMCTBA XpoMa M ero coemuHeHmit. Okcumsl u ruapokcuasr xpoma(ll),
xpoma(lll) u xpoma(VI1). XpomaTsl 1 AUXPOMATHI, X OKUCIUTEIbHEIE CBOMCTBA. [lonyueHre n mpuMeHEHHE XpoMa.

dusnyecKre U XUMHUYECKIE CBOWCTBA MapraHIla M ero coenHenuid. Baxueiimme coequnennst mapranma(ll),
mapranna(lV), mapraama(V1) u mapraama(VI1I). [lepmanranar kanus, ero OKHCIUTEIBHBIE CBOWCTBA.

dusnyecKre U XMMHUYECKHE CBOMCTBA JKelle3a U ero coenuHennit. OKCHIpl, THAPOKCHIB! 1 comu skeme3a(ll)
u xene3a(lll). [TomydeHne u npuMeHEHNE JKeNe3a U ero CIUIaBOB.

duznyeckue U XUMHUYECKHUE CBOMCTBA Meau M €€ coenvHeHud. [lonmydueHwe W nmpuMeHEeHUE Menu U €€
COEIMHEHU.



[usk: nomydenue, pu3nueckne W XMMHYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBa OKCHAA M TMIPOKCHIA
LUHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [IpMeHeHne IIMHKA U er0 COeAMHEHUH.

OKcHeprMeHTaIbHBIE METOIB M3YYEHHs BEIIECTB M MX IPEBpPAIlCHHH: M3y4eHHe 00pa3lioB HEMETaJUIOB,
ropeHne cepsl, Qochopa, dkeme3a, MarHAS B KHCIOPOJE, H3YUYCHHE KOIUIEKIUH «MeTamiasl M CIUIABBD),
B3aMMOJICHICTBHE IIENOYHBIX W INEJOYHO3EMENbHBIX METaNIOB C BOAOW (BO3MOXHO HCIIOJIb30BAHUE
BH/IEOMATEPUAIIOB), B3aNMOJICHCTBUE IMHKA M KeJle3a C pacTBOPaMH KHCIIOT U IIeNIovel, KaueCTBEHHBIE PeaKIuu
Ha HEOpraHW4YeCKHe aHWOHBI, KATHOH BOAOPOAA M KaTHOHBI METAJIJIOB, B3aUMOJICHCTBUE THAPOKCHIOB AJIIOMUHUS U
LIMHKA C PacTBOpaMH KHUCJIOT U LIeJouel, pelieHne SKCIepuMeHTalIbHbIX 3a1a4 o TeMaM «l amorensn», «Cepa u eé
COeIMHEHUs», «A30T U ¢ocop M HX coeguHEHHs», «MeTamiapl TIaBHBIX MOATPYNI», «MeTamisl MOOOYHBIX
MOATPYII.

Xumus U KU3Hb.

Ponp xuMuu B oOecrieueHnH yCTOHYMBOTO pa3BUTHS YelioBedecTBa. [[oHATHE 0 HAYUHBIX METOJaxX MO3HAHUS
U METOJOJIOTHM HAaydHOro HccienoBaHus. HaydHble NpHHIUNBI OpraHU3alMd XHMHYECKOrOo HpPOHU3BOJCTBA.
[IpombinuieHHBIe CIOCOOBI MONYYEHMS] BAXKHEWIIMX BelIecTB (Ha IpUMEpe IPOHM3BOJACTBA aMMHaKa, CEpHOMN
KHCIIOTBI, MeTaHoisa). [IpoMBbINIIeHHbIE CHOCOOBI IMONYYEHHsT METaIOB M CIUIAaBOB. XHWMHUYECKOE 3arps3HEHUE
OKpY»arollen cpeiibl U ero nociencTBus. Poib XMMuM B 00eciedeHI N YHEPreTHIECKON 0e30MacHOCTH.

Xumust U 3700poBbe uenoBeka. JlekapcTBeHHbIe cpezicTBa. IlpaBuna HCHONB30BaHMSA JIEKAPCTBEHHBIX
npemnaparo. Poib XuMuu B pa3BUTUN MEIULIUHEIL.

XuMus IMUIIHU: OCHOBHBIC KOMIIOHCHTHBI, ITUIIICBBIC )1068.BKI/I. Pony xumum B OGGCHG‘IGHHH HHHLCBOﬁ
0€30IacHOCTH.

Kocmernueckre u mapgromepHble cpenctBa. beitoBasi xumust. [IpaBuna 0e30MacHOro HCIOJIB30BAHUS
npenapaToB OBITOBOW XMMUU B TIOBCESIHEBHOM KU3HH.

XUMHS B CTPOUTENBCTBE: BaXKHEHIIIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT, OETOH).

XUMHS B CEIILCKOM X03sicTBe. OpraHnueckre 1 MUHEPaIbHbIE YIOOpEHHSI.

CoBpeMeHHbIe KOHCTPYKIIMOHHbIE MaTepHajbl, KPacKH, CTEKII0, KepaMuKka. MaTtepuanbl A 3JIeKTPOHUKU.
Hanorexnonorumu.

Pacuérnble 3amaun.

Pacu€rel: Macchl BemecTBa MM 00bEMa ra3oB M0 M3BECTHOMY KOJIHYECTBY BEIIECTBA, Macce WM O00BEMY
OJHOT0 U3 YYacCTBYIOUIMX B PEaKLUH BEIECTB, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) NPOJAYKTOB PEAKIMH, €CITU
OJIHO U3 BELIECTB MMEET IpHMeEcH, Macchl (00bEMa, KOMMYECTBA BELIECTBA) NPOAYKTa PEAKIMH, €CIH OJHO U3
BELLECTB JJaHO B BHUJE pacTBOpa C OIPEIEIEHHOM MAacCOBOM J10JE€H pacTBOPEHHOIO BELIECTBA, MAaCCOBOM IOJIU U
MOJISIDHOM KOHIICHTPAIMK BEILECTBA B PACTBOPE, JOJIM BBIXOJIA MPOIYKTa PEAKLIUH OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNpeIMETHBIX CBs3ed NpPU W3ydeHUHM OOIIeid W HeopraHudeckod xumuu B 11 kimacce
OCYIIECTBIISIETCS Yepe3 HCIONb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUH, PUHATHIX B
OTZACTBHBIX IIPEAMETAaX €CTECTBEHHO-HAYIHOTO IIUKJIA.

OO1e ecTeCTBEHHO-HAYYHBIE IOHATHUS: SBJICHHE, HAay4HbIH (akT, rumoresa, TEOpUs, 3aKOH, aHAJIM3,
CHHTE3, KJIaCCH(HUKALWS, IEPHOJMIHOCTD, HAOMIOACHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIENb, MOACIUPOBaHHUE.

@dusnka: Marepus, MHUKPOMHP, MAaKpOMHp, aTOM, OJJIEKTPOH, TPOTOH, HEUTPOH, WOH, H30TOIbI,
PafMOaKTHBHOCT, MOJIEKYIA, SHEPIETHUECKUI YPOBEHB, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSHUE BEIECTBA,
UJieaJbHbIHA Ta3, pU3NYecKre BeNNYUHBI, SANHHLI H3MEPEHHs1, CKOPOCTh, SHEPTHs, Macca.

Buonorus: kierka, opraHusM, SKOcHcTeMa, Omocdepa, METaboNIH3M, MAaKpOo- W MHKPOIIIEMEHTHI, OCNKH,
XKHPBI, YIIEBOABI, HYKJICHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYrOBOPOT BELIECTB W IOTOK 3HEPIHU B
9KOCUCTEMAX.

I'eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOIUTUBO, PECYPCHI.

TexHomorwus: XMMHUYECKast MIPOMBIIICHHOCTD, METaJTyprus, CTPOUTENIbHBIE MaTepHaIbl,
CEITbCKOXO35IICTBEHHOE IPOM3BOJICTBO, MHIIEBAast TMPOMBIIUIEHHOCTh, (papMarieBTHUecKas IPOMBIIUICHHOCTD,
MIPOM3BOJICTBO KOCMETHYECKHX TIPENapaToB, IPOM3BOACTBO KOHCTPYKIMOHHBIX MAaTepuanoB, 3JIEKTPOHHAs
MIPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IUNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 XMW HA VYIJIYBJIEHHOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHIA

JJMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBHU C CHCTEMHO-ACATEIBHOCTHBIM TIOAXOA0M B CTPYKTYPE JIMIHOCTHBIX PE3YJIBTATOB OCBOCHUS
npeaMera « XUMUD Ha YPOBHE CPETHEr0 OOIIero 00pa3oBaHUs BIIEIICHBI CIICIYIONIHE COCTABIIIONINE: OCO3HAHUE
00YYAIOMIUMHUCS POCCHICKOHN TI'pa)XTaHCKOH HMJCHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIIEHOCTH H
CaMOOIIPENICIICHUIO; HAJIWM4YHe MOTHBAIMA K OOYYEHUIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOYyYaroIIuXcs
PYKOBOJICTBOBATLCS TPUHATHIMA B OOINECTBE TMPABWIAMH M HOPMaMH IIOBCICHHS, HAJIWMYUE IPABOCO3HAHUS,
9KOJIOTHYECKOU KYJIBTYPHI; CIIOCOOHOCTh CTABHUTH IICIH U CTPOUTH KU3HCHHBIC ITAHBI.

JIMYHOCTHBIC pe3yabTaThl OCBOCHHUS TpeaMeTa «XUMUS» OTpaxkaloT CHOPMHPOBAHHOCTH ONBITA
MMO3HABATCIEHOW M TMPAKTHYSCKOW JEATCIFHOCTH OOYUYAIONMXCsl B MpPOIEcCe pean3alud  00pa30BaTeIbHON
JIEATEIIBHOCTH.

JIMYHOCTHBIC pEe3yabTaThl OCBOCHHUS TpeaMeTa «XUMHUS» OTpPaXaloT CHOPMHUPOBAHHOCTH  OIBITA
MMO3HABATCILHOW M TMPAKTHYSCKOW JEATSILHOCTH OOYYaIONMXCsl B MpPOIecCce pean3alud  00pa30BaTeIbHON
JIEITEILHOCTH, B TOM YHCJIE€ B YaCTH:

1) rpaIaHCKOr0 BOCIIMTAHUS .

OCO3HAHUA O6y'—IaIOIJ_lI/IMI/IC$I CBOUX KOHCTI/ITyLII/IOHHI)IX npaB u 06233HHOCTCﬁ, yBa)KeHI/ISI K 3a1<0Hy u
NPaBONOPSAKY;

Hpe}lCTaBHCHI/Iﬂ O COLIMAJIBHBIX Hopmax u npaBI/max MEXKINYHOCTHBIX OTHOI_UCHI/II‘/‘I B KOJIJICKTHUBC,

TOTOBHOCTHU K COBMeCTHOﬁ TBOp‘{GCKOﬁI JCATCIIBHOCTU HpI/I CO31aHUHU y‘{CGHbIX HpOCKTOB, peLHeHHH
y‘IC6HbIX U ITO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHYCCKHUX 3KCHepI/IMeHTOB;

CHOCO6HOCTI/I IIOHUMATh U l'lpI/IHI/IMaTL MOTHBBI, HaMCpeHI/ISI, J'[OFI/IKy u aprMeHTI)I ﬂpyTI/IX l'IpI/I aHalIn3e
paBJ’II/I‘IHBIX BUI0OB yqe6H0171 JACATCIIBHOCTHU,

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

[EHHOCTHOT'0 OTHOIICHHS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUIO OTCUECTBCHHON XIMHUU;

YBa)KEHHS K IPOLIECCY TBOpYECTBAa B 00JACTH TEOPHH U NMPAKTUYECKOTO MPUIOKEHUS XUMHH, OCO3HAHHS
TOT0, YTO JAaHHBIC HAYKH €CTh PE3YNIbTaT JIUTEIBHBIX HAOMIONCHUN, KPOIOTIUBBIX SKCICPUMEHTAIBHBIX MTOUCKOB,
ITOCTOSIHHOT'O TPY/Z1a YYEHBIX U MIPAKTHUKOB,

UHTEepeca M M03HABATENILHBIX MOTHBOB B MOJYYEHHUHU U MOCIEAYIOLIEM aHalin3e WH(opMaluK o mepeaoBbX
JOCTHMKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMUS:

HPAaBCTBEHHOT'O CO3HAHMS, ITHIECKOTO ITOBEICHIS;

CIIOCOOHOCTH OIICHHWBATh CHUTYallUH, CBSI3aHHBIE C XUMHYECKHUMH SIBIICHHSAMH, W MPUHAMATh OCO3HAHHBIC
peleHnst, OpUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILIEHHUBATh CBOE IOBEJCHHWE W MOCTYNKH CBOMX TOBAPHILIEH C IO3WIMHA HPABCTBEHHBIX U
MIPABOBBIX HOPM U C YIETOM OCO3HAHMS MOCIEICTBUI TIOCTYIIKOB;

4) popMupoBaHUs KyJIbTYPHI 310POBb:

MMOHUMAHUS LEHHOCTeH 370poBOoro M Oe3omacHOro oOpas3a >KH3HH, HEOOXOOUMOCTH OTBETCTBEHHOTO
OTHOIIIEHHS K COOCTBEHHOMY (PU3UYECKOMY U IICHXMUYECKOMY 3JI0POBbBIO;

COOITFOIeHHS TIPAaBIII OE30IacHOr0 OOpAaIeHHs C BEIIECTBAMH B OBITY, MOBCEOHEBHON JKU3HHU, B TPYIOBOM
JIeATEILHOCTH,

MTOHUMAHUS [IEHHOCTH MPaBWI WHAWBUAYAJIFHOTO M KOJJICKTHBHOTO O€30TAaCHOrO TIOBEICHUS B CHUTYAIIHAX,
YTPOXKAIOIINX 30POBBIO U JKA3HU JIFOJIEH;

OCO3HAHUS TOCIEACTBUA W HENPHUATAS BPEAHBIX TPUBBIYCK (YIIOTPEONCHHUS aJKOTOMsl, HAPKOTHKOB,
KypeHHs);

5) TpyaoBOro BociMTAHUS:

KOMMYHUKATHBHON KOMIIETEHTHOCTH B  y4eOHO-MICCIEIOBATENBCKONH  NESITENBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOM M IPYIUX BUAAX JESTEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE yJ4acTHE B PEIICHUN MPAKTHIECKUX 3a]1a9 CONMAIBHONW HAIIPaBIEHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIBI);

WHTEpeca K MPaKTHIECKOMY M3YUSHHIO TpodeccHii pa3ImdHoro pojia, B TOM YKCIE HA OCHOBE MPHUMCHEHUS
MIPEIMETHBIX 3HAHUIN TI0 XUMUH,

YBaKEHUS K TPYAY, TIOASIM TPYIA U Pe3yTbTaTaM TPYIOBOU JAEATEIEHOCTH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBHUIYyaJIbHOW TpaeKTOpWH 0Opa3oBaHus, Oymymied mpodeccun n
peanu3anuy COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XHMUH,
HMHTEPECOB M MOTpeOHOCTEH 0011ecTBa;

6) 3K0/I0rH4eCKOro BOCIIUTAHMS

9KOJIOTMYECKH I1eJIECO00Pa3HOro OTHOIIECHHS K IIPUPO/IE KaK HCTOUYHHKY CYIIECTBOBAHUS KHU3HU Ha 3EMIIE;

MMOHUMaHUS TJ00ANBHOTO XapakTepa SKOJOTMYECKHX Ipo0sieM, BIHMSHHS 3KOHOMHYECKHX IIPOIIECCOB Ha
COCTOSTHUE TIPUPOTHON U COLUATBHON CPEIBI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIONIb30BAHUS JIOCTIDKEHUH XUMHHU JUISl PELICHHs BOIPOCOB PAalMOHAIBHOTO
MIPUPOAOIOIb30BAHUS;

AKTUBHOTO HENpUATHS JACHCTBUM, NPHHOCSIIMX BpeA OKpYXKarolled MpUpPOAHON cpede, yMEHHS
TIPOTHO3UPOBATH HEOJIATONPHUSATHBIE KOJIOIHYECKHE TTOCIIEACTBHS PEIIPHHAMAEMBIX JEHCTBUI M NPENIOTBPAIIATh
ux;

HaJIM4MS Pa3BUTOTO SKOJIOTMYECKOTO MBIIUIICHHS, JKOJIOTMYECKOM KYJIbTYPBI, OIBITA JEATEIBHOCTH
SKOJIOTHUECKOW HANpaBlIeHHOCTH, YMEHMS DPYKOBOJACTBOBATHCA MMM B IO3HABATEIbHOW, KOMMYHHUKAaTHUBHOM H
COLMAJIbHOW TIPAaKTHKE, CHOCOOHOCTH M YMEHUsI aKTHBHO IIPOTHBOCTOSTH HJIEOJIOTHH XeMOo(poOuH;

7) 1EHHOCTH HAYYHOr 0 MO3HAHMUS:

MHPOBO33PEHHSI, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIECTBEHHOW NPaKTHKH;

NOHMMAaHMs CIIeM(PUKN XUMHUH KaK HAyKH, OCO3HaHHA e€ poiii B (JOPMHUPOBAHUN PAIIOHAIEHOTO HAYYHOTO
MBIIIJICHWA, CO3JaHUU LEJTOCTHOT'O MPECACTaBJICHUA 06 OKpYXXaromemM MUpE Kak O €AUHCTBE MPUPOABI U Y€JIOBEKA, B
NO3HAHWH MPUPOTHBIX 32KOHOMEPHOCTEH U PEIlIeHNH MPo0JIeM COXPaHEHHs PUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUH JIJIsi COBPEMEHHOH IMBWIIM3AIMU: B €€ T'yMaHHUCTHYECKOIl
HanpaBJICHHOCTU U Ba)KHOM poin B CO3AaHUMN HOBOM 6a3bl MaTepMaanoﬁ KYyJIbTYpbl, B PCHICHUU rno6aanbe
npoOiieM YCTOMYMBOTO pa3BUTHsI YEJOBEUECTBA — CBHIPHEBOM, JHEPTETHYECKOW, IMHUINEBOH M 3KOJIOTHYECKOM
0€30I1aCHOCTH, B Pa3BUTUHM MEAWLUHBI, 00ECIEUEHUH YCIOBHH YCIEIIHOTO TPyXa U SKOIOIMYEcKH KOM(OPTHON
YKM3HU KQXKIOT0 YieHa 00IlecTBa;

€CTECTBEHHO-HAYYHONH TI'PAMOTHOCTU: MOHMMAaHHs CYIIHOCTH METONOB IIO3HAHUS, HCIONB3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIONIB30BaTh MOMydaeMble 3HAHUS Ul aHAN3a U OOBSCHEHWS SBJICHHUN
OKPYXKAIOILIEro MUpa ¥ MPOUCXOAALINX B HEM M3MEHEHMH, yMEHUs JAelaTh 0OOCHOBAaHHBIC 3aK/IIOUCHHS HA OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIUXCS JAHHBIX C LEIbIO NOMYIEHHS JOCTOBEPHBIX BBHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONB30BaTh XMMHYECKHE 3HAHHS IS PelleHHs NpoliieM B peanbHbIX
KHU3HEHHBIX CUTYaLlUsIX;

UHTEpeca K MO3HAHUIO, UCCIIE0BATENILCKON IESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHHIO M CaMOOOPA30BaHHIO, K AKTHBHOMY IIOJY4EHHIO
HOBBIX 3HaHHUH 110 XUMUH B COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTAMU;

HHTEpeca K 0COOCHHOCTSM TPY/a B pa3InuHbIX cepax mpodeccnoHabHOM NesTenbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yIbTaTbl OCBOSHHS MIPOTPaMMBI [0 XMMHUH HA YPOBHE CPEAHEr0 00IIeTro 00pa3oBaHuUs
BKJTIOYAIOT:

3HaYUMBIE 11 (POPMUPOBAHUS MHUPOBO33PEHHS OOYUYAFOLIMXCS MEXKIHCUUIUIMHAPHBIE (MEXIPEAMETHBIE)
oOIeHayYHbIE MOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CICNU(HKY METONOB IO3HAHMI,
UCTIONB3yeMbIX B ECTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, 3HEPIUWs, SIBJICHHE, IPOLECC, CHCTEMa, HAYIHBIH
(daKkT, NPHUHIOUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeNOoBaHUe, HaONIoNeHHe, H3MEpeHue,
SKCHEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE ~ ydeOHble  JeHCTBHSA  (ITO3HABATENbHBIE,  KOMMYHHKATHUBHBIC,  PETYISTHUBHBIE),
obecnieunBaromue GopMupoBanue (HYHKIMOHATHHON TPAMOTHOCTH M COIMAIEHOW KOMITETCHIINU 00YJarOIIIXCS;

CIIOCOOHOCTH OOYYAIOIIMXCS MCIIONb30BaTh OCBOCHHBIC MEKANCIMIUIMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS
Y yHUBEpCAIbHBIC yieOHbIE NEHCTBHS B IMO3HABATEIHHON M COMAIBHOM MIPAaKTHKE.

MeranpeaMeTHble Pe3yabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCATbHBIMH YYEOHBIMH II03HABATEIHHBIMH,
KOMMYHHUKATUBHBIMH M PETYISATHBHBIMHU JICHCTBHAMH.

Ilo3naBaTe/bHBIC YHHBEPCATbHBIEC Y4eOHbIe AeiiCTBUS
1) 6a30BbIe JoruvecKue aercTBUs:
CaMOCTOSITENHHO (POPMYITUPOBATH U aKTYyaIM3HPOBATh IPOOIEMY, pacCMaTPHBAThH €€ BCECTOPOHHE;



OTIPEIENATH LENH JesSTeILHOCTH, 3a/1aBast MapaMeTphl U KPUTEPHU MX JOCTHKEHHUS, COOTHOCHUTD PE3YIIbTaThI
JIETENLHOCTH C TIOCTABJIEHHBIMH IIEIISIMU;

WCIIONIb30BaTh NPU OCBOCHWH 3HAHUM IMPHEMBI JIOTHYECKOTO MBIIUICHHS: BBIJIEISTH XapaKTepHbIE TPU3HAKH
MOHSATHH W YCTaHABIMBaTh WX B3aMMOCBS3b, HCIIONB30BaTh COOTBETCTBYIOIIME MOHATHS ISl OOBSCHEHHS
OTZAEJBHBIX (DAKTOB U SIBIICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTA KIIaCCH(UKAINY BEIECTB U XUMUYECKUX PEaKIIUiA;

yCTaHaBJIMBATh MPUYHUHHO-CIICICTBEHHBIE CBSI3U MEX/Y H3Y4aeMbIMH SIBICHUSIMH;

CTPOUTH JIOTMUECKHE pacCyXIeHus (MHOYKTHBHBIC, JEAYKTUBHBIC, 110 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U NMPOTHBOPEYHS B PACCMaTPUBAEMBIX SIBIICHUSX, (POPMYIIHPOBATH BBIBOJBI 1 3aKIFOUCHUS;

MIPUMEHATh B IIPOIECCE IIO3HAHMS HCIIONB3YEMBbIE B XHMHUHM CHMBOJHMYECKHE (3HAKOBBIE) MOJIEINH,
peoOpa3oBEIBATh MOJENBHBIE MPEACTaBICHNS — XUMUYECKHH 3HAK (CHMBON) dJIeMEHTa, XUMHYecKas (opmya,
ypaBHEHHE XMMHUUYECKOW PEaKIMK — MPU PEIICHUH Y4eOHBIX ITO3HABATENbHBIX M MPAaKTHYECKHX 337a4, IPUMEHATh
Ha3BaHHBIE MOJIENbHBIE TIPEJCTABICHHS JUIS BBISABICHHS XapaKTEPHBIX TPU3HAKOB M3Y4aeMbIX BELIECTB U
XMUMHUYECKHUX PEaKIHH.

2) 0azoBbIE HCCJIEI0BATEIbCKHE IeliCTBUS:

BJIaJICTh OCHOBaMH METOJIOB HAYYHOI'O ITO3HAHMS BELIECTB M XMMUUECKUX PEAKIHH;

(dopMynupoBaTh LENW W 33/a4d  WCCIEAOBAaHUS, WCIIOJIB30BATh IIOCTaBJICHHBIE M CaMOCTOSTENBHO
c(hOpMyIMpPOBaHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHMS M OCHOBBI Ul ()OPMHUPOBAHMS THUIOTE3BI I10
IIPOBEPKE NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYXJICHUH;

BJIaZICTh HaBbIKAMU CaMOCTOSATCIBHOI'O IUJIAHUPOBAHHA U TPOBEACHUS YUYCHHYECKUX OKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHsl HAOJIONATh 32 XOJIOM IPOIIECCa, CaMOCTOATENFHO IMPOTHO3UPOBATH €ro Pe3yJbTarT,
(dbopMynrpoBaTh OOOOILEHUST U BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHHS, COCTABISATH
00OCHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

npUoOpeTaTh OIMBIT YICHUUECKOM MCCIIEI0BATENLCKOM M MPOSKTHOM IS TEIbHOCTH, POSBIIATH CIIOCOOHOCTD
U TOTOBHOCTH K CaMOCTOATCIBHOMY IIOUCKY METOAOB PCHICHHSA MNPAKTHUCCKUX 3a4av, NPUMCEHCHUIO Pa3JIMYHBIX
METOAOB MO3HAHHUS.

3) pabGora ¢ uHpopmManueii:

OPUEHTHPOBATHCS B Pa3IMUHBIX UCTOUYHHMKAX MH(pOpMAaIMU (Hay4HO-TIOMY/IApHAs JIUTEpaTypa XMMHYECKOT O
coepKaHMs, CIIPaBOYHBIE IOCOOMs, pecypchl MHTepHeTa), aHaIM3MpOBaTh MH(POPMAILMIO PAa3IMYHBIX BHIOB H
(dopM mpexncTaBiIeHUs, KPUTHYECKH OLICHUBATE €€ JOCTOBEPHOCTD U HENIPOTUBOPEYHBOCTD;

(dopMynTUpoBaTh 3ampochl MW INPUMEHATh pPa3IM4Hble METOABl IPH IIOMCKe M oTOope HH(OpMaLuH,
HEOOXOMMOM A1 BHIIOIHEHHS Y4eOHbIX 3aa4 ONpeeIEHHOro TUIIA;

NpHOOpeTaTh ONBIT HCIOJIb30BaHHUA HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJNOTHMH M Pa3IMYHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaJbHYIO (GOpMy TmpeacTaBieHuss uHGopManuu (cxembl, Tpaduky,
JMarpaMMBl, TaOJIULBI, PUCYHKU U IPYTHE);

HCIIONB30BAaTh HAYYHBIN S3BIK B KaUeCTBE CPEACTBA IpH paboTe ¢ XMMHYECKOH MH(pOpMAIMen: IpUMeHATh
MEXIpeaMeTHbIe ((PU3NUeCcKue 1 MaTeMaTHUECKUE) 3HAKU U CUMBOJIBL, (hOPMYJIbI, a00peBUaTYphl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOIMYECKUE CPEACTBA HATIIATHOCTH.

KOMMyHPlKaTPlBHLIe yHuBepcaJjJibHbI€ y‘leﬁﬂble JedcTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOi TEMBI B XOJIe AUAIOTa W/IITH TUCKYCCHHU, BBICKA3bIBATh UICH,
(hopMyIHPOBATH CBOM MPEIUIOKEHUSI OTHOCUTEIHHO BBIITOTHEHHUS TPEIIOKCHHON 33 1AM,

BBICTYIIATh C TPE3CHTAIEel pe3yAbTaTOB IMO3HABATEILHON NESTEIBHOCTH, MONYYCHHBIX CaMOCTOSATEIBEHO
WIA COBMECTHO CO CBEPCTHHKAMHU MW BHIIONHEHHH XHUMHYECKOTO AKCIIEPUMEHTA, MPAKTHYECKOH paboOTHI MO
WCCIICIOBAHUIO CBOWCTB HM3yYa€MBIX BEIIECTB, PeaTH3aliil ydeOHOrO MPOEKTa, W (OPMYIHPOBATH BBIBOIBI IO
pe3yapTaTaM TPOBEAEHHBIX HCCICAOBAHUM ITyTEM COTJACOBAaHMS MO3WIMN B XoAe OOCYyXKIEeHHS W OOMeHa
MHCHHSIMH.

PeryasiTHBHBIC YHUBepPCAJIbHbIC y4eOHbIE NeiiCTBUS:



CaMOCTOATCIIBHO INTAHUPOBATH U OCYHICCTBJIATH CBOKO IMO3HABATCIBHYIO JACATCIBHOCTD, OIPCACIIAA e€ e u
3ala4y, KOHTPOJIUPOBATH U 1O MEpEC H€06XOZ[I/IMOCTI/I KOPPEKTUPOBATH Hpe/:[naraeMHﬁ aJIrOpUTM HCﬁCTBHﬁ npu
BBITIOJITHCHUH y‘Ie6HLIX 1 HUCCICAOBATCIBCKUX 3aaady, BI)I6I/IpaTI) HanOoIee 3(1)(1)6KTI/IBHI)II\/'I croco0 Mx peuicHus ¢
y‘IéTOM TMOJTYYCHUA HOBBIX 3HAaHUI O BCHICCTBAX U XMMHNUYCCKUX PCAKIUAX;

OCYIIIECTBIISITH CAMOKOHTPOIIb IESITEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

MNPEAMETHBIE PE3YJIbTATbBI

[IpeamerHbIe pe3yabTaThl OCBOSHHUSI POrPaMMBI 10 XMMHHU Ha yriyOJ€HHOM YpOBHE Ha YPOBHE CPEIHEro
ob1ero o0pa3oBaHusi BKIIIOYAIOT crieuduyeckue sl yaeOHOro npeaMera « XUMUs» HaydHble 3HAHUS, YMEHUS U
CHOCOOBI ACHCTBHI 110 OCBOCHUIO, MHTEPIIPETALINH U TPE0OPa30BaHUIO 3HAHUM, BUIBI JIEITENbHOCTH 0 TIOJTYYEHUIO
HOBOT'O 3HAaHUS M NPUMEHEHHIO 3HAHHH B pa3MYHBIX Y4eOHBIX CHUTyallMsX, a TakKe B PEATbHBIX YKH3HEHHBIX
CUTYaIlUX, CBSI3aHHBIX C XUMHEH. B mporpamme mo XUMHM NpeAMETHBIE PE3YNbTaThl NMPEACTaBIEHBI MO ToAaM
H3Yy4EHUs..

10 KJIACC

[IpeamerHbIe pe3ynbTaThl 0OCBOCHUS Kypca «OpraHndecKkast XUMUs» OTPasKaloT:

c(OpPMHUPOBAHHOCTH TNPEJCTABICHUI: O MECTE€ M 3HAYEHHH OPTaHUYECKOH XMMHUH B CHCTEME €CTECTBEHHBIX
HayK W e€ pomu B ODECMEYEeHUHM YCTONYMBOTO Pa3BUTHS YENOBEUECTBA B PEUICHHH NPOOJIEM HSKOJOTHYECKOM,
3HepFeTH‘ICCKOﬁ )41 HHLHeBOﬁ 6C3OHaCHOCTI/I, B pPa3BUTHU MEIUIIMHBI, CO3JaHWU HOBBLIX MAaTEpPUAIOB, HOBBIX
UCTOYHUKOB DHEPI'HHU, B 00ECIEYCHUH PAIJMOHAIBHOTIO MPUPOJIONOIb30BaHUsl, B (POPMUPOBAHIH MHUPOBO33PEHUS U
0011l KYJIBTYphI YeJI0BeKa, a TaK)Ke IKOJIOTHYECKH 000CHOBAHHOIO OTHOILIEHHSI K CBOEMY 3/I0POBBIO U IPUPOIHON
cpexne;

BJIAACHUC CUCTEMOM XUMHYECKUX 3HaHHﬁ, KOTOpas BKIIOYA€T: OCHOBOIIOJIAraromunue moHATUsA — XUMHYCCKUH
JJIEMEHT, aToM, SIIPO U DJIEKTPOHHAsT 000JI0YKa aToma, S-, P-, d-aToMHbIE OPOHMTANH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS aTOMa, TMOpUAM3alisd aTOMHBIX OpOWTaseld, HOH, MOJEKyNa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTENeHb OKHUCIEHMS, XUMHYECKass CBs3b, MOJNb, MOJSpHAs Macca, MOJSPHBIA OOBEM, YIVIEpOAHBIA CKeJeT,
(GyHKLIMOHANBHAS TPYIIA, paliKal, CTpyKTypHble GopMyisl (pa3BEPHYTHIE, COKpaIEHHbIE, CKEJIETHBIE), H30MEPUSI
CTPYKTYpHasi U HPOCTPAHCTBEHHAs (FEOMETpHYECKas, ONTHYECKasl), U30MEpbl, FOMOJIOTMYECKUI psill, TOMOJOTH,
YTJIEBOZOPO/IbI, KUCIOPOJA- M a30TCOAEPIXKAIME OPraHUYECKUE COECOUHEHHs, MOHOMEp, INOJIMMEp, CTPYKTypHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAWHEHHMS; TEOpUH, 3aKOHBI (mepuomndeckuii 3akoH J[. Y. MenzneneeBa, Teopus
cTpoeHHs opraHudeckux BemiecTB A. M. byriepoBa, 3akOH COXpaHEHHUs] MacChl BELECTB, 3aKOH COXPAHEHUS U
NIPEBPAIlCHUs] 3HEPTUM MPU XUMUYECKHX pPEaKLUAX), 3aKOHOMEPHOCTH, CHMBOIMYECKHM S3BIK XHMMH,
MHUPOBO33pEHUECKHE 3HAHMS, JIEXKAIUE B OCHOBE MOHUMAHUS IPHYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBIICHUI;
MIPE/ICTABICHUS O MEXaHU3MaX XUMHUYECKUX PEAKIMH, TEPMOIUHAMUYECKUX M KHHETUIECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHMS, O B3aUMHOM BIIMSHHU aTOMOB M TPYIII aTOMOB B MOJICKYJIaX (MHIYKTUBHBIH U ME€30MEPHBIH 3((eKTHl,
opuentantl | u Il poma); ¢akrTomornveckue cBeleHUs O CBOMCTBaX, COCTaBe, MOJIYYEHHMH W 0O€30MacHOM
UCIIONB30BAaHUN BAKHEWIINX OPraHWYECKHX BEIIECTB B OBITY M NPAKTUYECKOH IEsTeIbHOCTH YeNOBEeKa, OOIIMX
HAYYHBIX MPUHIAIIAX XUMHYECKOT0 IIPOU3BOACTBA (Ha MpUMepe MPOU3BOACTBA METaHOMA, TepepadoTKu He(hTH);

c(pOpMHUPOBAHHOCTh YMEHMM: BBISABIJIATH XapaKTEpPHbIEC NPU3HAKH HOHATHH, YCTaHABIMBATh MX B3aHMOCBS3b,
UCTIONB30BAaTh COOTBETCTBYIOIIME TIOHATHS TIPH ONHMCAHWM COCTaBa, CTPOCHMS M CBOWCTB OPTaHMYECKUX
COCIMHCHUI;

c(OpMHUPOBAaHHOCTh YMEHUU:

HCTIONB30BaTh XUMHYECKYIO CHMBOJIMKY JJISI COCTABICHHS MOJCKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMYECKHX BEILECTB;

COCTaBJIATh yPAaBHEHMS XMMHUYECKHX pEAKOWid M PpacKphlBaTh MX CYIIHOCTh:  OKHCIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIU MOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OanaHca 3THX PEakIWi, peaknui HOHHOTO
oOMeHa ITyTéM COCTaBIICHHS X MONHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHUIA;

W3rOTaBIMBAaTh MOJIENM MOJEKYJI OpTraHWYeCKHX BEUIECTB M WIIIOCTPAMA HMX XUMHYECKOro |
MIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OpMHPOBAHHOCTh YMEHHUI: YCTAHABIMBATH NPUHAICKHOCTh U3YyICHHBIX OPTaHUYECKUX BEIECTB MO WX
COCTaBY M CTPOCHHIO K ONPENEIEHHOMY KJIACCy/TpyIIe COCAMHEHWH, 1aBaTh MM Ha3BaHMS 0 CHCTEMAaTHYECKOH
Homenkinarype (IlUPAC) m mpuBOAWTh TpUBHANBHBIC HA3BAHUS JUIS OTAENBHBIX TPEICTABUTENEH OpraHHYeCKHX
BEIIECTB (3TWIICH, ALETHIICH, TOJYOJ, TJIMIEPHH, 3THJICHIIINKOIb, (eHOT, (GOpMalIbAEIUA, alleTalblerusl, aleToH,



MypaBbUHAS KUCIIOTa, YKCYyCHAs KHCIOTa, CTCAPUHOBAS, OJICHHOBAsS, IMAJbMHUTHHOBAS KHCIOTHI, TJIHIUH, aJTaHUH,
MajbTO3a, PPYKTO3a, AaHWINH, JUBUHUII, U3OIIPEH, XJIOPOIPEH, CTHPOI U APYIHE);

c(OPMHUPOBAHHOCTh YMCHHUS OMNPEICIATh BUJI XUMHYCCKOW CBSI3M B OPTraHWYCCKHX COCTUHCHHSIX
(xoBaJICHTHAsI U HOHHASI CBS3b, G- M T-CBSA3b, BOJIOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHUS TPUMCHATH IOJIOKCHHUS TEOPUU CTPOCHUS OpTraHMYECKHX BemecTB A. M.
Bytnepoa ist 00BsCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT X COCTAaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMCHHH XapaKTEPHU30BaTh COCTAaB, CTPOCHHUE, (PM3MYCCKHE M XMMHYCCKHE CBOHCTBA
TUTIMYHBIX TPEICTABUTENICH PA3IUYHBIX KIACCOB OPTraHMYECKHX BEIIECTB: AJKAHOB, IHKIOAIKAHOB, AaJKCHOB,
QJIKaJINCHOB, AJIKHHOB, apOMAaTHYCCKUX YIJICBOJOPOJIOB, CIUPTOB, ajbJICTUIOB, KETOHOB, KapOOHOBBIX KHCIIOT,
MIPOCTHIX U CIIOKHBIX 3(QHUPOB, KUPOB, HUTPOCOCTUHCHUH U aMHUHOB, aMHHOKHCIIOT, OCITKOB, YIJIEBOAOB (MOHO-, JTU-
U TOJHMCAXapHUIIOB), WLIIOCTPUPOBATH TEHETHYCCKYIO CBSA3b MEXKIY HUMH YPaBHCHHSAMU COOTBETCTBYIOIIHX
XUMHYECKUX PEAKIMI C HCIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHPOBAHHOCTh YMEHHS IOATBEPXKIATh HA KOHKPETHBIX MPUMEpPax XapakTep 3aBHCHMOCTH
PEaKIMOHHOM CITOCOOHOCTH OPraHMYECKMX COSIUHEHHU OT KPAaTHOCTH WM TUIA KOBAJICHTHOW CBS3U (G- M TT-CBS3H),
B3aUMHOTO BJIMSIHUS aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaXx;

c(OPMHPOBAHHOCTh YMCHHS XapaKTEPH30BaTh MCTOUYHUKH YIJIEBOAOPOIHOTO ChIphs (He(Th, MPHUPOITHBIN
ras, yroiib), Crioco0bl ero nepepadoTKH U MPaKTUIECKOe MPUMEHEHNE TPOIYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHCTEMON 3HAHMH O €CTCCTBEHHO-HAYYHBIX METOAAX TIO3HAHHA —
HaOJI0ZICHNH, U3MEPEHUH, MOJIEITMPOBAHHUH, IKCIIEPUMEHTE (PEaTbHOM W MBICICHHOM) M YMEHUS IPUMEHSATh ATH
3HAHUS,

C(bOpMI/IpOBaHHOCTB yMCHI/IH HpI/IMCHﬂTB OCHOBHEIC onepauHH MblCJ’IHTeJ’IbHOﬁ JCATCIBHOCTU — aHaAJIu3 Hu
CHHTE3, CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIINIO, BRISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — JUISl M3Y4EHUS
CBOWMCTB BEUIECTB U XUMUYECKUX PEAKLIUN;

C(bOpMI/IpOBaHHOCTB yMeHHﬁI BBIABJIATH B3aUMOCBA3b XUMHUYECCKUX 3HaHPII7] C TIOHATUAMUAU u
HpellCTaBHCHI/IHMI/I )IpyT‘I/IX eCTCCTBeHHO-Hay‘{HI)IX l'[pe]lMeTOB JUISA 60.]'[66 OCO3HAHHOI'O ITOHUMAHWHA Cy'l_HHOCTI/I
MaTEepPHAIBHOIO €IUHCTBA MHUpA, MCIOJIB30BATh CUCTEMHBIC 3HAHHS 110 OPraHWYEeCKOW XUMHUHU JUisi OOBSICHEHHS U
MIPOTHO3UPOBAHHUS SBJICHHUI, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPHPOY;

Cc(OpMHUPOBAHHOCTh YMEHHIA: MPOBOJKUTH PACUYETHI 110 XUMHUECKUM (popMyiaM u ypaBHEHHSIM XUMHYECKUX
peakuuii ¢ ucnonb3oBaHMeM (u3nueckux BenMyMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA),
XapaKTepU3yIOINX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI: PAcu€Thl MO HAXOKICHUIO XUMHUYECKOH (OpMYIIbI
BEIIECTBA I10 M3BECTHBIM MAaCCOBBIM JIONSIM XHMHUYECKHX DJJIEMEHTOB, MPOAYKTaM CrOpaHHs, IUIOTHOCTU
ra3000pa3HbIX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATH, AHAIU3UPOBATH M OLIEHUBATH C IO3MLHUA IKOJIOTHUECKOMN
0€30MacHOCTH TOCIEICTBUSI OBITOBOM M MPOMU3BOJICTBEHHOMN JESITEILHOCTH YeJIOBeKa, CBA3aHHOW ¢ mepepadoTKon
BEIIIECTB, HCIIOJb30BaTh IIOJNYYCHHbIC 3HAHWS ISl IPHUHSATHAS TPAMOTHBIX PEIICHUH MpoO0JIeM B CHUTyalusX,
CBSI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTENBHO IUIAHUPOBATh M IPOBOAUTH XHMHUYECKUH DKCIIEPUMEHT
(momyueHne W M3y4EHHE CBOMCTB OPraHMYECKHX BEIIECTB, KAa4eCTBEHHBIE PEAKIUU YTIECBOIOPOAOB Pa3IHMYHBIX
KIIACCOB W  KHUCIOPOICOAEPIKAIINX OPTraHMYECKHX BEIIECTB, peIIeHHEe HKCIePUMEHTAIBHBIX 33Jad [0
pACIIO3HABAHHUIO OPTAHWYECKUX BEIIECTB) C COOIIOJACHHEM INPaBII OE30IACHOTO OOpAaIIeHHs C BEIECTBAMH W
1a00paTopHBIM  000pyIOBaHKHEM, (OPMYIHUPOBATH MENlb HCCIEAOBAHUS, MPEACTABISATh B pas3iudHOl (popme
pe3yABTaThI SKCIEPUMEHTA, aHATH3UPOBATH U OLIEHUBATH X JIOCTOBEPHOCTE;

c(OpMHUPOBAaHHOCTh YMEHUU:

coONIFOaTh TpaBWiIa SKOJOTMYECKH IENecO0Opa3HOro MOBEAEHUS B OBITY M TPYAOBOW HEATENFHOCTH B
LIEJSIX COXPAHEHUS CBOETO 3I0POBbsI, OKPYKAIOLIEH MPUPOAHON Cpelibl U JOCTHXKEHUS €€ YCTOMUHUBOIO Pa3BUTHS;

OCO3HABATh OIACHOCTh TOKCHYECKOTO NICHCTBHS Ha >KUBBIC OPTaHU3MBI OINPEICIIEHHBIX OPTaHUIECKUX
BEIIEeCTB, MOHUMasi cMbIch nokazatens [1JIK;

AHAIM3APOBATH IEIIECOO0PA3HOCTh MIPUMEHEHHSI OPTaHWYECKIX BEMIECTB B MPOMBIIUICHHOCTH M B OBITY C
TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONH3a;

c(OPMHUPOBAHHOCTh YMEHHWI: OCYIIECTBIIATH IIEIICHANPABICHHBIA IOMCK XHUMHYECKONH WH(POpPMAIMHA B
Pa3TUYHBIX UCTOYHUKAX (HaydHas W ydeOHO-HayJIHas JHUTEpaTypa, CpeACTBAa MaccoBOoi mHpopmarmu, MHTEpHET 1
IpyTUe), KPUTHYECKH aHAJIM3MPOBATh XHMHUYECKYI0 HWH(OpMAIUio, mepepadaTeiBaTh €€ W WCIONh30BATh B
COOTBETCTBHUH C TTOCTABJICHHON yIeOHOH 3aqadeii.
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[IpemmeTHBIC pe3ynbTaTH OCBOCHUS Kypca «O0Imas 1 HeoOpraHNIecKasi XUMUSD) OTPaXKaroT:



c(OpMHUPOBAHHOCTH MPECTABICHHUI: O MATEPHAIEHOM €IMHCTBE MHUPa, 3aKOHOMEPHOCTSAX M IT03HABAEMOCTH
SIBICHU TPUPOIBI, O MECTe M 3HAYCHHMH XHMHH B CHCTEME ECTECTBEHHBIX HayK M €€ poiu B oOecredeHHnu
YCTOWYMBOI'O Pa3BHUTHs, B PEUICHHH NPOOJEM 3KOJOTMYECKOW, PHEPreTHYecKoil M MHIEeBOH Oe30macHOCTH, B
Pa3BUTHH MEIWIMHBI, CO3JJaHUM HOBBIX MaTepHajoB, HOBBIX NCTOYHHKOB HEPTHH, B 00ECIICUYCHUH PAIIMOHAIBEHOTO
TIPUPOJONIONB30BaHUs, B (POPMUPOBAHNH MHPOBO33PEHMSI M OOILIEH KYJIbTYpHl YEJIOBEKa, a TAKXKe IKOJIOTMIECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO M IPUPOIHOM Cpejie;

BJIaJICHUE CUCTEMOM XMMHUECKUX 3HAHUI, KOTOpasi BKIIOUAET: OCHOBOIMOJIATAIONINE MTOHATUS — XUMHYECKUN
SIIEMEHT, aTOM, SIIPO aTOMa, M30TOIbI, JIEKTPOHHAS O0ONOYKA aToMa, S-, P-, d-aTOMHBIC OpOUTANH, OCHOBHOE H
BO30YXKIEHHOE COCTOSIHUSI aTOMa, THUOpPHIM3alUs aTOMHBIX OpOHWTanedl, WOH, MOJIEKYylla, BaJEHTHOCTD,
AJIEKTPOOTPULIATEIEHOCTh, CTENEHb OKUCIICHHs, XHMHUUECKas CBS3b (KOBaJICHTHAas, HOHHAs, MeTaJuTHdecKas,
BOJIOPOZIHAs), KpUCTAIIIMYECKash pemeTka, XUMHWYECKas pEaklys, pacTBOp, OJIEKTPOJIHTHI, HEIIIEKTPOIIUTEI,
ANEKTPOINTUYECKAS AUCCOLHUALNS, CTENEHb JUCCOLMAIINK, BOLOPOIHBIN MI0KA3aTeNb, OKUCIUTENIb, BOCCTAHOBUTEID,
TerIoBoH A(P(PEeKT XUMHUYECKOH peakliH, CKOPOCTh XMMHUECKOH peaKIMu, XUMHUYECKOe PaBHOBECHE; TEOPHU U
3aKOHBI (TEOPHsI AICKTPOIUTUICCKOM TUCCOIMAIINY, Ieproaudeckuii 3akon J[.M1. MenneneeBa, 3aKkoH COXpaHECHUS
Macchl BEIIECTB, 3aKOH COXPAaHEHMsI M NPEBPAIICHUS 3HEPTUU TPU XUMUYECKHUX PEeaKIHsIX, 3aKOH IOCTOSHCTBA
CcOCTaBa  BEIECTB, 3aKOH JICWCTBYIOIIMX  MacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH  SI3bIK  XHMUH,
MHUPOBO33pEHUYECKUE 3HAHUS, JIeXKAallle B OCHOBE ITOHUMAaHMS MPUUUHHOCTH U CUCTEMHOCTH XUMHWUYECKHUX SBJICHUM;
COBpPEMEHHBIE IPEJICTABICHUS O CTPOCHUHU BeIleCTBAa HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM U HaJMOJEKYJISPHOM
YPOBHAX; TMPEACTABJICHUA O MEXaHU3MaX XHUMHYCCKUX peaKum‘/i, TCPMOAMHAMHNYCCKUX W KHHETHYCCKUX
3aKOHOMEPHOCTSAX MX MPOTEKaHHSA, O XUMHYECKOM pPaBHOBECHM, pacTBOpaX M JHUCIEPCHBIX CHCTEMax;
(bakToMOrMYeckue CBEICHUS O CBOWCTBaxX, COCTaBe, IMOJYYEHHWH W 0€30MacHOM HCIIOIb30BAHUM Ba)KHEHIIHMX
HECOPTaHUYCCKUX BECIIECTB B 6I>ITy u HpaKTquCKOﬁ JACATCIBHOCTH YCJIIOBCKA, O6U_IHX Hay4YHBIX HNPUHIOHUIIAX
XUMHMYECKOT 0 IPOU3BOCTBA;

C(bOpMI/IpOBaHHOCTB yMeHHﬁZ BBIABJIATE XapaKTCPHLIC IMTPU3HAKU HOHﬂTHﬁ, YyCTaHaBJIMBAaTh UX B3aUMOCBS3b,
HCIIOJIb30BATh COOTBETCTBYIOIIUE NOHATHUSA IPU ONMMCAHUU HEOPTaHUYECKUX BEIIECTB U UX npeBpameHm‘/’I;

copMUPOBAHHOCTH YMEHHS HCIIOIb30BATh XUMHUYECKYIO CHMBOJIUKY IJIsL COCTaBJIeHHA (OpMyI BEILECTB U
ypaBHEHMH XHMHYECKMX peakuuid, cucremarndeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTZCTbHBIX BEIIECTB;

copMUPOBAHHOCT YMEHUS ONPEAENATH BAJCHTHOCTh M CTENEHb OKHCICHUS XMMHYECKHX JJIEMEHTOB B
COENIMHEHUSIX, BHJ XHMUYECKOM CBsI3M (KOBaJEHTHAas, WOHHAsA, METaJUIMYECKas, BOAOPOIHAs), THI
KPUCTAJNIMYECKON PEILETKH KOHKPETHOIO BELIECTBA;

copMUPOBaHHOCTH YMEHUS OOBACHATH 3aBHCHMOCTbH CBOIMCTB BEIIECTB OT BU/AA XUMHYECKOH CBSI3HM M THIIA
KPHUCTAJUTMUECKON peniéTky, 0OMEHHBIH U IOHOPHO-aKIENITOPHBIA MEXaHU3Mbl 00Pa30BaHNUs KOBAJIEHTHOM CBSI3H;

copMUPOBaHHOCTH YMEHHH: KIIacCH(HUIMPOBATH: HEOPraHUYECKUE BELIECTBA IO MX COCTaBY, XUMHYECKUE
peakIuy MO pa3IMYHbIM IPH3HAKaM (YHUCIY M COCTaBY peardpylollnX BELIECTB, TEIUIOBOMY 3(P(eKTy peakuum,
W3MEHEHHIO CTeleHel OKUCIEHHS DJIEMEHTOB, OOpaTUMOCTH, yJacTHIO KaTaJu3aTopa W APYIHE); CaMOCTOSTEIBHO
BBIOMPATh OCHOBAHHMS U KPUTEPHH IS KIACCU(HUKALIMU N3yIaeMbIX BEILECTB U XMMHYECKHUX PEaKLi;

Cc(OpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICH mepuonuueckoro 3akoHa JI. WM. MenngeneeBa u
JEMOHCTPHPOBATH €r'0 CHCTEMAaTH3UPYIOIIYIO, O0BSICHUTENBFHYIO U IPOrHOCTHYECKYIO ()yHKIINH;

c(OpMHPOBAHHOCTh YMEHHH: XapaKTEpHU30BaTh HJICKTPOHHOE CTPOCHHE aTOMOB W HOHOB XHMHUYECKUX
3JIEMEHTOB IepBOoro—4yerBéproro nepuonos llepuomnueckoit cucremsl .M. MenneneeBa, UCHONb3ys NOHATUA
«IHEPreTHYECKUE YPOBHM», «IHEPreTHUCCKHE MOAYPOBHH», «S-, P-, O-aToMHble OpOHMTAaNNW», «OCHOBHOE WU
BO30YXIEHHOE SHEPTETHIECKUE COCTOSIHUSI aTOMa»; OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUECKUX
3JIEMEHTOB M MX COEIUHEHUH mo nepuoaaM u rpynnam llepuonuueckoit cucremsl [[. M. MenneneeBa, BaJeHTHbIE
BO3MO)KHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHUS MX JIEKTPOHHBIX 000JI0UCK;

c(OpMHUPOBAaHHOCTh yMEHHI: XapaKTepH30BaTh (ONHCHIBATH) OOIIME XWMHYCCKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TOATBEPKAAThH CYIIECTBOBAHUE TEHETHUECKOM CBSA3M MEXK/TYy HEOPTaHUUECKUMH BEUIECTBAMH C
MIOMOIIBIO YPABHEHNH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIL;

c(OpMHPOBAHHOCT YMEHHS PpACKpBIBATh CYIIHOCTB: OKHCIHTEIbHO-BOCCTAHOBHTENBHBIX PEAKIUI
TIOCPE/ICTBOM COCTaBJICHHS 3JIEKTPOHHOI'O OanaHca 3TUX PEaKIid; Peakuii HOHHOTO OOMEeHa MyTEM COCTaBICHUS
WX TIONHBIX W COKPAIIEHHBIX HMOHHBIX YPAaBHEHW;, PEaKIMi THIPOIN3a; PEeaKIuid KOMILIEKCOOOpa3oBaHUs (Ha
TpuMepe THAPOKCOKOMITIEKCOB [IMHKA U ATIOMUHNA);

c(OpMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XMMHUECKHX PEAKIUH ¢ Yy4ETOM HX
9HEPreTUYECKUX XapPaKTEPUCTHK, XapaKTep H3MEHEHHs CKOPOCTH XHUMHYECKOW pPEaKIUH B 3aBUCHMOCTH OT



pa3nM4HBIX (HAKTOPOB, a TaKKE XapakTep CMCEHICHHWsS XWMHUYECKOTO pPABHOBECHS IO/ BJIMSHHEM BHEIIHHX
BozzeiicTBuii (mpunnut Jle [aTense);

Cc(OpPMHUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XUMHUIECKHE PEaKINH, JIeKaIIie B OCHOBE ITPOMBIIUIEHHOTO
TIOTYYeHHs] CEpPHOM KHCIIOTHI, aMMHaKa, OOIINe HaydHbIe MPUHIMITBI XUMHYECKHIX IIPOU3BO/ICTB; 1IEIeCO000pa3HOCTh
TIPUMEHEHHS] HEOPTaHWMIECKUX BEIIECTB B IPOMBIIUICHHOCTH U B OBITY C TOYKH 3pEHUS] COOTHOILICHHSI PUCK-TIONb3a;

C(OPMHUPOBAHHOCTh BIIQJCHHUS CHCTEMOW 3HAHMA O METOAaX HAYYHOIO IO3HAHMS SIBICHHH NPHUPOIBI —
HaONIO[IeHNe, W3MEpEeHHe, MOJENUPOBAaHUE, OKCIEPHUMEHT (peasibHBIi W MBICIEHHBIH), HCIOJIb3yEeMBIX B
€CTECTBEHHBIX HayKaX, yMEHHUs] IPUMEHSTh 3TH 3HAHUS TIPU IKCIIEPUMEHTAJIBHOM HCCIIEIOBAaHUN BEIIECTB M JUIS
OOBSCHEHUS] XMMHUUYECKHX SIBJICHHH, MMEIOIINX MECTO B ITIPHPOJE, MPAKTHYECKOH AEATEIHHOCTH 4elloBEeKa W B
TIOBCETHEBHOW JKN3HH;

c(OpPMHUPOBAHHOCTH YMEHUsI BBISIBIIATH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C TIOHATHSIMHU U TIPE/ICTaBICHUSIMA
JPYrUX €CTECTBEHHO-HAYYHBIX ITPEAMETOB JUIsl O0Jiee OCO3HAHHOTO IIOHUMAaHHUSI MaTepHaIbHOTO €JMHCTBA MUPa;

c(OpMHUPOBAHHOCTH YMEHUS TIPOBOJIUTH PACUETHI: C MCIIOJIL30BAHMEM TOHITHI «MaccoBasi JI0J1sI BELIECTBA B
pacTtBope» M «MOJSIpHas KOHLEHTpAIMs»; MAacChl BEUIECTBA WM 00bEMa rasa MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0bEMY OFHOIO M3 YYaCTBYIOUIMX B PEAaKLMH BEIECTB; TEIUIOBOrO 3(deKTa peaxiuwu;
3HA4YEHHs] BOJOPOHOIO IOKa3aTessl paCTBOPOB KHMCIOT M IIENOYEH C M3BECTHOW CTENEHBIO TUCCOLMAINK; MaCcChl
(0ObEMa, KONMMYECTBa BEIIECTBA) MPOAYKTA PEaKIMH, €CIIM OJJHO M3 MCXOIHBIX BEIIECTB JaHO B BHJE PacTBOpa C
OIpe/IelIEHHON MacCOBOM JIoNied pacTBOPEHHOTO BEIIECTBA WIIM JIaHO B M30BITKE (MMEeT MPUMECH); AOJH BBIXOJa
NPOIYKTa PEaKIUU; 00bEMHBIX OTHOIICHHI T'a30B;

Cc(OPMHUPOBAHHOCTh YMEHHWI: CaMOCTOSITENFHO IUIAHHPOBaTh M MPOBOJIUTH XUMHUYECKUH 3KCIEPHUMEHT
(mpoBeneHne peakiMii MOHHOrO OOMEHa, TONTBEPXKACHHE KAaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKHX BEIECTB,
OIpe/IeJIeHUe Cpe/ibl PACTBOPOB BEIIECTB C IMOMOIIBIO MHIMKATOPOB, M3yUYEHHE BIIUSHUS PA3IMYHBIX (DAKTOPOB Ha
CKOPOCTh XMMHUUECKOH peakly, PelIeHHe YKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metamib»y u «Hemeramisn») ¢
coOJTo/IeHreM TpaBmil 0e3011acHOro o0palleH s ¢ BelecTBaMH U JIAOOpaTOpHBIM 000py10BaHHEM, ()OPMYIIUPOBATH
1eJIb UCCIIEOBAHMs, MPEICTABISATh B PA3IMYHON (hOpME pe3ynbTaThl SKCIIEPUMEHTA, aHAJIH3UPOBATh U OLIEHUBAThH
UX JOCTOBEPHOCTD;

copMUPOBaHHOCTH YMEHHH: COOIIONATh MpaBHAa MOIb30BAHUS XUMHYECKOW IOCYIOH M J1a0opaTOpHBIM
0o0opynoBaHNeM, OOpalleHHs! ¢ BEIIECTBAMU B COOTBETCTBHU C MHCTPYKLMSAMH IO BBIIIONHEHHUIO J1aOOPaTOPHBIX
XMMHYECKHX OIBITOB, SKOJIOTHYECKH LEeJIeco00pa3sHoOro IOBEACHHA B OBITY M TPYJOBOH IEATEIBHOCTH B LENSAX
COXPAaHEHMsT CBOErO 3I0POBbs, OKPYXKAIOLIEH NPUPOLHOW Cpenbl M JOCTHKEHMS €€ YCTOMYMBOIO DPa3BUTUSA,
OCO3HaBaTh ONACHOCTb TOKCHYECKOr'O JEHCTBUSI Ha KMBbIE OPraHU3MBbI OINpEAEIEHHBIX HEOPTaHWYECKUX BEILECTB,
MOHUMas cMbICI rmokaszatens [TJIK;

cOpMUPOBAHHOCTE YMEHUH: OCYIIECTBIATH LIEJNCHANPABICHHBI IOUCK XUMHYECKOW HH(OpManuu B
Pa3IMYHBIX UCTOYHUKAX (Hay4Has M y4eOHO-HaydHas JUTepaTypa, CpeACTBa MacCoBOM MH(popManuu, MHTepHET N
Jpyrue), KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYI0 HMH(OpPMAIMIO, IepepabaTeiBaTh €€ M HCHOIb30BaTh B
COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a/1aueii.



TEMATHYECKOE IINTAHMPOBAHUE

10 KJIIACC
KosangecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TEM (uudpoBbie)
KonTpoabHbie IIpakTnyeckue
n/m MPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHNYeCKOH XUMHHU
[penmer opranuueckoil xumun. Teopus http://school-
1.1 CTPOCHHSI OPraHUYECKHUX COeTUHEHUH A. M. 8 collection.edu.ru/
Byrtneposa https://urok.apkpro.ru/
Hroro no pazneny 8
Paznen 2. YraeBonoponast
[IpenenbHbIE YrIIEBOAOPOJIBI — AITKAHBI hitp/fschool-

2.1 ;KsoaHmHHyT AOPOA ’ 5 collection.edu.ru/

t https://urok.apkpro.ru/
http://school-

2.2 ?ﬂ?jiﬁ;iﬁﬁﬁmﬂ@oﬂm IKCHEL 14 1 collection.edu.ru/

s ’ https://urok.apkpro.ru/
http://school-

2.3 ApoMaTHdeCKHe YIIIeBOIOPOIbI (apeHbl) 8 collection.edu.ru/
https://urok.apkpro.ru/
http://school-

24 H:p;pc::g:)meanmoq}lnm YTIIEBOAOPOIOB M UX 4 collection.edu.ru/

I TK
pep https://urok.apkpro.ru/
http://school-

2.5 IatoreHnpon3BOIHBIC YTIIEBOIOPOIOB 4 1 collection.edu.ru/
https://urok.apkpro.ru/

HUroro no pazaeny 35
Pa3nen 3. Kuciopoacoaep:kamue opraHu4ecKne coeJuHeHHs
http://school-
3.1 Cruptel. DeHon 11 1 OT./ISehook

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

https://urok.apkpro.ru/

Kap60HI/IJ'II>HI>Ie COCAMHCHU . aJIbACTHUIBI U

http://school-

3.2 keToHbl. Kap6oHoBbIe KUCITOTHI. CI0XKHBIC 21 collection.edu.ru/
3¢upsL. JKupbt https://urok.apkpro.ru/
http://school-
3.3 VrneBoasl 9 collection.edu.ru/
https://urok.apkpro.ru/
Hroro mo pazaeny 41
Pasnen 4. A3oTconep:kamue opraHudeckue coeIMHeHns
http://school-
4.1 AMUHBL. AMUHOKHMCIIOTHI. benku 12 collection.edu.ru/
https://urok.apkpro.ru/
Wtoro no pazneny 12
Paznen S. BeicokoMoieKyIsIpHbIe COeAMHEHUS
http://school-
5.1 BBICOKOMOITEKYIIAPHBIE COSTUHCHHSI 6 collection.edu.ru/
https://urok.apkpro.ru/
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/

11 KJIACC

HaumenoBaHue pa3ieioB H TeM

KoanuecTBo 4acoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne ni/m KonTpoabhsbie IIpakTnuyeckue
MPOrpaMMbI Bceero 00pa3oBaTeIbHBIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTuuyeckne OCHOBbI XUMUHU
Crpoenue aroma. [lepuoanveckuii 3aKoH U http://school-
1.1 [epuoauueckas cHCTeMa XUMHUYECKUX 9 collection.edu.ru/
snementos J]. 1. Mengeneena https://urok.apkpro.ru/
http://school-
.M ;
1.2 Crpoenne semecsa. Muoroodpasue 11 1 collection.edu.ru/
petectTs https://urok.apkpro.ru/
http://school-

1.3 XUMHUUYECKUE PEaKIn 19 1 3 collection.edu.ru/

https://urok.apkpro.ru/
Uroro no pazneny 39
Pa3nen 2. Heopranuyeckass Xumust
http://school-

2.1 Hemerasisl 31 1 3 collection.edu.ru/
https://urok.apkpro.ru/
http://school-

2.2 Mertasuisl 23 1 2 collection.edu.ru/
https://urok.apkpro.ru/

HWroro no paznery 54
Paszgen 3. XuMus ¥ JKU3HL
http://school-
MeToapl No3HAaHNUS B XUMUH. XHUMHAS 1 ;

3.1 — 9 collection.edu.ru/

https://urok.apkpro.ru/
HWroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/

IIOYPOYHOE IINTAHUPOBAHUE

10 KITACC
KonuvecTBO 4acoB
Ne Aara
Tema ypoka KonTpoJabhbie IIpakTyeckue
n/n Bceero H3yCHUs
padoThI padoThI

Hpez[MeT " 3HAYCHUC OpFaHPI‘IeCKoﬁ XHUMMHH,
npeaACTaBJICHUEC O MHOFOO6pa3I/II/I
OpPraHnvYCCKuX COETMHEHUMN

DNEKTPOHHOE CTPOCHHE aTOMa yriepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSHHS).
BasieHTHBIC BO3MOXKHOCTH aTOMa YIiiepo/a

XuMHUYECKas CBS3b B OPraHUYECKUX
COeAMHEHUIX. MeXaHu3MbI 00pa30BaHuUs
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
cBsI3eit

Teopus cTpoeHMsI OpraHU4YECKUX COEIMHEHUI
A. M. byrneposa

Bunel nsomepun: CTpyKkTypHas,
MIPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE dPPEKThI
B MOJIEKYJIaX OPraHUYECKUX COCANHEHUI

[pexacraBnenue o knaccudukayu u
cucremarnyeckas Homerkaarypa (IUPAC)
OpraHU4eCKHX BEIIeCTB

Knaccudukarms peakuuii B opraHuIecKon
XUMUH

CucreMaTnsanys 1 0000IIEHIE 3HAHNUH I10
TEME

AJTKaHBL: TOMOJIOTHYECKHH psil, o0mIast
(opMyna, HOMEHKIATypa ¥ H30Mepus,
3JIEKTPOHHOE 1 IIPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYI

10

dusnyeckre 1 XUMHYECKHE CBOMCTBA
aJIKaHOB




11

Haxoxxnenue ankaHoB B pupoze. CriocoOst
MOJTYYEHHS ¥ IPUMEHEHUE aJIKaAHOB

12

[uknoankassr: o0mias Gopmyia,
HOMEHKJIATypa ¥ H30MEpHs, 0COOCHHOCTH
CTPOCHHUS ¥ XUMHUUECKUX CBOMCTB, CIIOCOOBI
MOJTYYEHHs ¥ IPUMEHEHUE

13

Penrenue pacu€THBIX 3a7a4 Ha ONpECIICHIE
MOJIEKYJISIPHOM (hOPMYJIbI OPraHHYECKOrO
BEIIECTBA 110 MAaCCOBBIM JIOJIIM aTOMOB
3JIEMEHTOB, BXOSIINX B €T0 COCTAB.
CucremaTtusaiys u 00001IeHe 3HAHUM 10
TeEME

14

AJIKSHBI: TOMOJIOTHUECKHUH psifI, 00Ias
(dbopMyna, HOMEHKIATYpa, 3JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U [UC-TPaHC-U30MEPHS
AJIKCHOB

15

duznyecKrue U XUMUYECKHEe CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

16

Cnoco0bl OTy4eHUs U IPUMEHEHHE aIKEHOB

17

[pakruueckas padora Ne 1 mo Teme
"[lony4eHue 3TUIEHA U U3YYEHHUE ero
cBoifcTB"

18

Pemenue pacu€THbIX 3a1a4 Ha ONPEAEIECHUE
MOJIEKYIISPHOI (POPMYIBI OPTraHUIECKOT O
BEIIlECTBA

19

AnkanueHsl: conpspKEHHbIE, H30JIMPOBAHHBIC,
KyMynupoBaHHbIE. OCOOEHHOCTH
3JIEKTPOHHOTO CTPOCHHUS

20

XHUMHUYECKUE CBOWCTBA CONMPSIKEHHBIX TUEHOB

21

CrrocoOBI TOMyYCHUS ¥ IPAMEHEHHE
aJIKaIMeHOB

22

AJIKWHBI: TOMOJIOTHYECKHUH psiz1, o01mas
(dhopmyna, HOMEHKIIATYpa, AIEKTPOHHOE U




MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
(u3nIeckue CBONUCTBA

23 XUMHUECKUe CBOMCTBA aJIKUHOB

24 KauecTBeHHBIC peakiliy Ha TPOUHYIO CBSI3b

25 CriocoObI oTy4eHus ¥ IPUMEHEHHE aJIKHHOB

26 Pemienue 3ama4: pacuérsl o ypaBHEHUIO
XUMHYECKOH peakiuu

97 Cucremaruszanys u 00001IeHIE 3HAHUI 10
TeMe
ApEeHBI: TOMOJIOTHYECKHH psifl, 001Iast

28 (dbopMyna, HOMEHKIATypa. DIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI
OeH30I1a U ToTyoa, UX (U3UYECKHe CBOICTBa

29 XUMHUYECKHE CBOWCTBA aPEHOB: PEAKIUH
3aMCIICHUA
XVWMHUYECKUE CBOWCTBA APEHOB: PEAKLIUU

30 MIPUCOETUHEHHS, OKUCIICHUE IOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB CTUpOJIA
Pemenue pacu€THbIX 3a1a4 Ha ONPEAEIECHUE

32 MOJICKYJSIPHON (OPMYITbI OPraHUIECKOr0
BEILECTBA

33 CrocoOBbI MoJTy4eHHs U IPUMEHEHHE apeHOB

34 I'eneTnueckas CBA3b MEXIY Pa3IHIHBIMU
KJIaCCaMH YTIIEBOIOPOIOB
Pacuérsl 1o ypaBHEHUSAM XUMHYECKUX

35 peakuuit. Cucremaruszanus u 0000IIeHHE
3HAHUH 110 TeEME

36 [puponwstiii ra3. [TonyTHbie HEPTSIHBIC TA3bI

37 KameHnHsl#i yronb v IpogyKThI €r0
epepaboTKH

38 Hed1s 1 cioco0Os! e€ mepepaboTKy.

[IprmeneHne MpoxyKTOB nepepaboTku HepTH




39

I'eneTnyeckast CBs3b MCKAY pa3siIndYHbIMU
KjlacCaMH YIjieBoaopoa0B

40

raJ'IOFeHOHpOI/BBOIlHI)Ie YrjaeBoaopoaoB:
QJICKTPOHHOC CTPOCHUE, PCAKIIUU 3aMCIICHU
rajjorcHa

41

JleiicTBue 1ieno4yeil Ha raJoreHNnpOU3BOIHBIE.
BzaumogeticTBre auraaoreHaaKaHOB C
MAar"veM u I{HHKOM

42

CucremaTtusaius u 0000IIeHe 3HAHUIN 1O
pazaeny "Yriesoaopoasr"

43

KontponsHas pabora 1o teme
"YrneBomgopoasr"

44

Hpezleanble OJHOATOMHBIC CITUPThI:
TOMOJIOTHYECKHH psijl, oOmiast popmya,
CTPOEHUE MOJIEKYII, H30MEPHS,
HOMEHKJIaTypa, Kiaccupukanus, Gpuznueckrue
CBOICTBa

45

XHWMHUYECKUE CBOUCTBA IIPEIEIIBHBIX
OZIHOATOMHBIX CIIUPTOB

46

Cnoco0bl oy4eHus 1 NPIMEHEHUE
OIIHOATOMHBIX CIIUPTOB

47

[pocteie 2¢upbl: HOMEHKIIATYpa U U30MEPHS,
0COOCHHOCTU (PM3MYECKUX U XUMHUYECKUX
CBOICTB

48

MHOroaTOMHBIE CITUPTHI: STHICHIIINKOIb U
TIIUIEPUH, UX QU3HIECKUE U XUMUIECKHE
CBOICTBa

49

CriocoOBI TOMy4YEeHUS ¥ IPAMEHEHHE
MHOTOaTOMHBIX CIIHPTOB

50

deHomn: cTpoeHUE MOJNIEKYJIbI, (HU3HIECKHe
cBoticTBa. TOKCHYHOCTD (heHOIa

51

XUMHUYECKUE CBOMCTBA (peHona

52

CriocoOBI TONTy4YeHHs U IPUMEHEHHe (eHOoa




53

[paktiueckas padora Ne 2. Pemrenne
SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe "CrupThl
u eHOIBI"

54

CucreMmaTtuzanus 1 00001IeHe 3HAHUH T10
TeMe

55

AJNbIETHIbI U KETOHBL: DJIEKTPOHHOE
CTpOeHHE KapOOHUIILHOM IPYIIIIbI;
TOMOJIOTHYECKUE PsiIibl, 00Imas hopmyna,
HU30MEpUS U HOMEHKIIATYpa

56

AJ'IBZ[CFI/IZ[LI U KCTOHBI: (l)I/I3I/I‘IeCKI/Ie
CBOﬁCTBa; pCaKkuun MpUCOCANHCHUA

57

PeaKHI/II/I OKHCJICHHUSA U KQUCCTBCHHBIC
pC€aKuuur ajJbAEru0B 1 KETOHOB

58

CrnocoObI MOTy4eHHs AJIbJCTUA0B U KETOHOB

59

OnHOOCHOBHBIE TIPEIebHbBIE KAPOOHOBBIE
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS UX
MOJIEKYII

60

V3omepust 1 HOMEHKJIATypa KapOOHOBBIX
KHCIIOT, UX (PU3uuecKue CBOWCTBa

61

XHWMHUYECKUE CBOUCTBA IIPEIEIIBHBIX
OIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

Oco6eHHOCTH CBOMCTB MypPaBBHHOM KHCIOTHI.
MHoroo0pasue KapOOHOBBIX KHCIIOT

63

Oco0eHHOCTH CBOMCTB: HEMpeaeIbHbIX U
apOMaTHYECKHX KapOOHOBBIX,
JMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
KUCIOT. [IpeacTaBuTeny BBICIINX
KapOOHOBBIX KHUCIIOT

64

[NonsiTHE O TPON3BOIAHBIX KAPOOHOBBIX
KHCITOT

65

CrrocoOBI TONyYEeHUS ¥ IPAMEHEHHE
KapOOHOBBIX KHUCIIOT

66

CrnoxHble 3(OUPHL: TOMOJIOTHISCKUH P,




obmas hopmyna, U30Meprs 1 HOMCHKIIATypa

67

Om3NYeCKe U XUMUIECKUE CBOMCTBA A(PUPOB

68

Pemenue pacu€THbIX 3a7a4: 10 YpaBHEHHIO
XUMHMYECKOH peakiuy, Ha ONpeesIeHHe
MOJIEKYJISIPHOH (OPMYITBI OPraHHIECKOTO
BEILIECTBA

69

[Ipaktiueckas padora Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 337124 M0 TEME
"KapOoHoBble KUCIOTHL. CloKHBIE dQHUpPHI"

70

Xupsl: ctpoenue, PU3NIECKUE U XUMUYIECKHE
CBOMCTBA (THIPOSIU3)

71

OCOOEHHOCTH CBOMCTB )KHPOB, COAEPKAIIIX
OCTaTKU HECTIPECACIbHBIX XUPHBIX KUCJIOT.
JKups! B mpupoze

72

MbUa Kak CONU BBICIIMX KapOOHOBBIX
KHCIIOT, UX Moroliee aercTeue. IlonsaTue o
cHHTeTHYecKuX Moroumx cpeactBax (CMC)

73

I'eneTrueckas CBsI3b YIII€BOAOPOAOB U
KHCIOPOACOIEPKAIINX OPraHUIECKUX
BEIIECTB

74

Pacuérbl 10 ypaBHEHUSAM XUMHYECKUX
peakuuii

75

CucreMaTusanys 1 000011eHre 3HAHUH T10
TEME

76

OO0m1ast XxapaKTepUCTHUKA YIIIEBOIOB H
KJIacCU(UKalUs YriieBOIOB (MOHO-, TU- U
TTOJFICaXapUIbl )

77

MoHocaxapusl: pU3MIecKUe CBONCTBA U
HaXO0XJICHHUE B IIPUPOJIE

78

[IpumeHeHne rI0K03bl, €€ 3HaUEHNE B
KHU3HEACSITEIbHOCTH OPTraHn3Ma

79

Jucaxapuapl: caxapo3a, MaJIbT03a | JIAKTO3a.
Haxoxnenne B mpupojie u IpuMeHEHHE




JIMCAaxapHIIOoB

Honncaxapnzlmz CTPOCHNEC MAKPOMOJICKYII,

80 (bu3HUecKre U XUMUUYECKHE CBOWCTBA,
MIPUMEHEHHE

81 [NonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX
Perienue pacueTHbIX 3a/1a4 Ha OMpEIeNICHUES

82 JIOJTK BBIXO/Ia TIPOJIYKTa PEAKIIUK OT
TEOPETHIECKH BO3MOXKHOTO

83 CucreMaTtu3aiys 1 0000IIeHIe 3HAHUI 110
paszneny
KoutponsHas pabota o teme

84 "Kucnopomcoaepxaiiiue OpraHuuaecKue
coenrueHus"
AMUHBI: KJTaCCH(UKAIIHS, CTPOCHUE MOJIEKYII,

85 obmast hopmyna, n3oMepusi, HOMEHKIATypa U
(usnueckue CBOWCTBa

86 XUMHYECKUe CBOMCTBA amr(aTHIecKux
aMHHOB

87 AHWJIMH: CTPOCHHE aHWJIMHA, OCOOEHHOCTH
XMUMHYECKUX CBOWCTB aHUJIMHA

88 CrocoObI MOTy4eHHs ¥ IPUMEHEHHE
anngpaTuueckux aMHUHOB
AMMHOKHUCIIOTBI: HOMEHKIIATYpa ¥ U30MEpus,

89 ¢usnueckue coiicTBa. OTaeIbHBIC
MIPE/ICTABUTEH O-AMHUHOKHCIIOT
XUMHYECKHE CBOMCTBAa aMUHOKHCIIOT, X

90 OUOIOrMYeCcKOe 3HAYCHUE AMHUHOKHUCIIOT.
CuHTE3 ¥ THIPOIN3 MENTH/IOB

01 Benku kak MPUPOHBIE MOJTUMEPHL;
CTPYKTYPHI OEITKOB

92 XuMHYIeCKue CBOHCTBA OCITKOB

93 AsoTcozepiKaliue reTepoluKInIecKrue

COCTUHCHMUA. HyKJIeI/IHOBBIe KHCJIOTBI. COCTaB,




CTpOCHHUC U ouonornyeckas POJIb

94

[Ipaktiueckas padora Ne 4. Pemenue
SKCIIEPUMEHTANBHBIX 33714 [0 TEME
"A3oTconeprKaliye opraHu4ecKue
coeAuHeHus"

95

[Ipaktiueckas padora Ne 5. Pemenue
SKCIIEPUMEHTANBHBIX 33714 [0 TEME
"PacniozHaBaHre OpraHMYecKUX CoeauHeHui"

96

KonrponbHas pabora no teme
"AzoTconeprKaliue opraHu4ecKue
coeuHeHus"

97

OCHOBHBIE TTOHATHS XUMHHU
BBICOKOMOJICKYJISPHBIX COC}II/IHCHI/Iﬁ u
METO/Ibl UX CUHTE3a —IIOJIMMEPU3alld U
MOJIMKOHACHCAIIUA

98

[TnacTtmaccel. YTunuzanus u nepepadoTka
IUTaCTHKA

99

DracToMepbl: HaTypallbHbIM CUHTETHUECKHE
Kaydyku. Pe3una

100

BornokHa: HaTypasbHbIE, HCKYCCTBEHHBIE,
cuHTeTHueckue. [loaMepsl crenuaibHOro
Ha3HAuYCHUS

101

[pakruueckas padora Ne 6. Pemenue
IKCIIEPUMEHTANBHBIX 33714 [0 TEME
"Pacro3HaBaHu€ IIaCTMAacC U BOJIOKOH"

102

O600mIeHne 1 CHCTEMATH3AIH H3YIEHHOT O
Matepuana 1o TeMe "BbIcCOKOMONeKyIsIpHbIE
coenrHeHus"

OBUIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KouTtpoabnbie
padoThI

IIpakTnyeckue
padoThI

Jdara
H3y4eHHns

AtoM. CocTaB aTOMHBIX sAep. XUMUUECKUI
anemeHT. M3oTomns!

CTpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB,
KBaHTOBBIEC YKCIIA

Krnaccudukanus XuMAUIECKUX DIIEMEHTOB (S-,
p-, d-, f-amemenThI)

PacnpeneneHue 3JIeKTPOHOB 110 aTOMHbBIM
opouTaimM

3JIeKTpOHHBIE KOH(PUTYpAIIMK aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YXKJIEHHOM
COCTOSTHUH

OneKTpoHHbIE KOH(PUTYpaLi HOHOB.
ONEeKTPOOTPHLIATEIEHOCTh

IIepnonuueckuii 3akoH u Ilepuonnueckas
cHUcTeMa XUMHUYecKux 3yemeHnToB /1. W.
MenpeneeBa, CBs3b C COBPEMEHHON TEOPUEI
CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOIMCTB
XMMHYECKHX DJIEMEHTOB U 00pa3yeMbIX UMH
MIPOCTBIX U CIIOKHBIX BELIECTB 110 IPYIINAM U
nepruoaamM

CucreMaTnsanys 1 0000IIIEHNE 3HAHUH I10
teme "CrpoeHune atoma"

10

Buasl xumuueckon ¢Ba3u. MexaHU3MBI
00pa3oBaHM KOBAJICHTHOH CBSI3H.
BonoponHas cBs3b. MexMoneKyasipHbIe
B3aUMOAEUCTBUS

11

BaneHTHOCTS 1 BaJICHTHEIE BO3MOXKHOCTH




aToMOB. CBSI3b 2NEKTPOHHOH CTPYKTYpPBI
MOJIEKYJ C UX TEOMETPUUECKUM CTPOCHUEM

12

HpeZ[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTaB U HOMCHKJIATYypa

13

BemectBa MonekynsapHOro u
HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI
KPHCTAJUTMYECKUX PELIETOK ¥ CBOWCTBA
BEIIECTB

14

IlonsTue o JAUCHECPCHBIX CUCTEMAX.
HpeZ[CTaBJ'IeHI/Ie O KOJUIOMZAHBIX pacTBOpax

15

VlcTuHHBIE pacTBOPHI: HACHIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapats

16

CrnocoObl BBIpa)KeHUs] KOHIIEHTPALIUH
pacTBOpoB

17

Pemenue 3ana4 ¢ UCOJIB30BAHUEM ITOHITUH
""MaccoBasi 10J1s1 pacTBOPEHHOrO BemiecTna",
"MoJsipHas KOHIeHTpaus"

18

Kraccudukanus 1 HoMeHKIATypa
HEOPraHUYECKHUX BEIIECTB

19

CucreMaTusanys 1 000011eH1e 3HAHUH T10
teme "CrtpoeHue BemecTsa. MHoroobpasue
BemecTs"

20

KonrponbHast pabora o temam "CtpoeHne
atoMa. Ilepuonnyeckuii 3aKoH U
[lepromudeckas cucTeMa XUMHYECKAX
anementoB /. 1. Menneneera", "Ctpoenne
BemiecTBa. MHoroo0Opasue BemiecTs"

21

Knaccudukanms XuMHUIeCKUX peakiuii B
HEOpPraHUYECKON 1 OpraHN4eCKON XUMHHU.
3aKoH COXpaHEHHUS MaCCHI BEIIECTB; 3aKOH
COXpaHEHWUS U MPEBPAIICHIUS SHEPTUH TIPU
XUMHYECKAX PEaKITIIX

22

TemnoBble 3G PEKTH XUMHYECKUX PEAKIHH.




TepMOXI/IMI/I‘leCKI/Ie YpaBHCHUA

Brrancnenus mo YPaBHCHUAM XUMHUYCCKUX

23 peaKuuii ¥ TepPMOXUMHUYECKAM YPaBHEHUSIM
CKOpOCTh XUMUYECKOH peakiuu, eé

24 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB.
Karanus u karainzaTopsl

25 T'omorenHbI€ 1 TeTEpOreHHbBIE PEAKIIN
[Ipaktrueckas padora Ne 1 o Teme "Brusiane

26 pa3nu4HBIX (PaKTOPOB HAa CKOPOCTh
XUMUYECKON peakiun"

97 OOpaTtumMble U HEOOpaTUMBbIE PEaKIHH.
XUMUYECKOE paBHOBECUE
[MpakTryeckas padora Ne 2 o reme "Bnusuue

28 pa3nu4HbIX (PAKTOPOB Ha MOJIOKEHHE
XUMHMYECKOT0 paBHOBECHS"
OnextponutHueckas aucconuanys. CHibHble

29 U ciaOble nekTpoiuThl. CTeneHb
JHCCOLMALINN
HonHoe npoussenenue Bosl. Cpena BOAHBIX

30 pactBopoB. Bonopoansiii mokaszarens (pH)
pactBopa

31 I'maponus coneil. Peakuuy, nporekaromue B
pacTBOpax 3JIEKTPOIUTOB
[pakruueckas padora Ne 3 o Teme

32 "XUMHUYECKHE PEaKIii B PACTBOPaX
3JIEKTPOIUTOB"

33 OKHCINTENTHHO-BOCCTAHOBUTEHHBIC PEAKIINH.
BakHeliye OKMCIUTENN U BOCCTAHOBUTENN

34 Mertozx 3IeKTPOHHOTO (3I€KTOHHO-HOHHOT0)
GamaHca

35 DNEeKTPOIH3 paCTBOPOB M PACIUIABOB BEIIECTB

36 Pelenue 3a1a4 pa3inuvHbIX THIIOB

37 Pemenne 3amaq pa3nu4HbIX THIIOB




38

CucremaTtusaius u 0000IIeHe 3HAHUM 10
TeMe "XUMHUUecKue peakuuu”

39

KonrponbHas pabora no teme "XUMHUYECKHE
peaxiyn"”

40

[Tonoxenne HemeTannoB B [lepuognyeckoit
cucreMe XuMH4ueckux anemenTos 1. 1.
MenneneeBa 4 0COOEHHOCTH CTPOESHUS UX
aToMoB. PU3MYECKUE CBONCTBA HEMETAIIIOB

41

AJTOTpOIIHS HEMETAJIOB (Ha MpUMEpe
KHCJIOpO/a, cephl, pocdopa u yriepona)

42

Bonopon: nonydenue, pusmyeckue u
XUMUYECKHUe CBOMCTBA. [ uapuipl

43

["ajoreHsl: HaXOXKIACHUE B MPUPOJE, CIIOCOOBI
l'[O.]'Iy'-IeHI/Iﬂ, (1)I/I3I/I‘-ICCKI/IC U XUMHUYCCKHUC
CBOIicTBa

44

T"anorenoBonoponel. Baxxneiue
KHCIIOPOICOAEPKAIINE COSANHEHNUS TaJIONCHOB

45

JlaGopaTopHbIe U POMBIIIICHHBIE CIIOCOOBI
NoJTy4eHus rajioreHoB. [IpuMenenue
TaJIOT€HOB U UX COCIUHEHUM

46

[pakruueckas padora Ne 4. Pemenue
9KCIIEPHMEHTAJIBHBIX 3a/1a4 110 TeMe
"T"anorensr"

47

Kucnopox: mabGopaTopHble 1 IPOMBILIUICHHbIE
CIIOCOOBI ONTy4eHHs, GUIHIECKHE U
xummdeckne cBoicTBa. O30H. [IprmeHenne
KHCIIOPOZA U 030HA

48

OKCHIIBI ¥ TIEPOKCHIBI

49

Pemenue 3amaq PA3INYIHBIX TUIIOB

50

Cepa: HaXOXICHUE B TIPUPOJE, CIIOCOOBI
TIOTyYeHHsI, PU3UIECKHE U XUMUIECKHE
CBOICTBa

51

CepoBonopo, CyIbQUIbI




KI/ICJ'IOP oacoacpKalne COCAUHCHN CEPhI.

52 OcoOeHHOCTH CBOMCTB CEPHON KHUCIIOTHI
[Ipaktiueckas padora Ne 5. Pemenue

53 SKCIEpUMEHTANBHBIX 3a7a4 1o Teme "Cepa u
e€ coequHeHus"
A30T: HAXOXKJICHHE B TIPUPOJIE, CIIOCOOBI

54 TIOTYYeHHs], PU3NIECKHE U XUMUYECKHE
CBOWCTBa. AMMUAK, HUTPHJIBI

55 Kucnopoznconepxaliiue coeqUHEHUs a30Ta.
OcoOeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [puMeHeHne a30Ta U €ro COeMHECHHIA.
A3oTHBIE y00peHus
dochop: HaxoKAEHHE B IIPUPOJIE, CIIOCOOBI

57 nosydeHusi, puanueckue 1 XUMUUECKHE
cBoiictBa. ocduapl u pochun

58 Oxcuapl pochopa, hochopconepxarue
kucnotsl. Conu GpocopHOit KUCITOTHI

59 [Mpumenenune docdopa u ero coerMHEHHN.
dochopubie ynodpenus
[pakrrueckas padora Ne 6. Pemenue

60 9KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe "A30T U
¢docdop u ux coenunenus"
VYrnepoxa: HaXOXKASHUE B IPUPOLE,

61 AJJIOTPOIHBIC MOAN(DHUKALINK; (PU3NUECKHE U
XMMHYECKHE CBOMCTBA, IPIMEHEHUE

62 Oxkcun yrirepona(ll), okcun yriepoma(lV),
YrojibHasi KUCJIOTa U €€ COIU

63 Peenue 3aa4 pa3nuvHbIX THIIOB
Kpemnnii: HaxoKaeHUE B IPUPOAE, COCOOBI

64 TTONMy4YeHUs, PUIUIECKIE U XUMUICCKUE
CBOICTBa

65 Oxcun kpemuus(1V), kpemMHEEBasT KUCTIOTA,

CHUJIMKATHBI




66

HpI/IMeHeHI/Ie KPEMHUA U €Tr0 COBI[I/IHCHI/Iﬁ.
CTCKJ'IO, €ro NnoJIyd4eHue, BUJbl CTCKJIA

67

Pemenne 3aJa4 pa3IMYHbIX THUIIOB

68

CucreMmaTtuzanys 1 00001IeHHe 3HAHUM T10
teme "Hemeraminr"

69

Kontpomnbnas padora no reme "Hemeramisr"

70

AHanu3 pe3ysbTaToB KOHTPOJIBHOW paboThI,
KOPPEKIHS OIIHOOK

71

ITonoxenue meramnos B [lepuoauueckoit
CHCTEeME XUMHUYECKHUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHS DIIEKTPOHHBIX
000I104eK aTOMOB METAILIOB

72

Oourre hpu3nIecKre CBONCTBA METAJLJIOB.
HpI/IMeHeHI/Ie METAaJIJIOB B 6BITy U TEXHHUKE

73

CmunaBsl MetamioB. Kopposust MeTaioB

74

Pemenue 3amau Pa3INIHBIX TUIIOB

75

ONEeKTPOXUMUIECKUHN pAI HATIPSHKCHUN
MeTasuioB. OOIHe crioco0bl MOMyYeHUs
METaJlIOB

76

OOm1as xapakTepUCTHKA METAUIOB | A-TpyTIIiel
IIeprnoauueckoii CUCTEMBI XUMUUECKUX
aneMeHToB. Hatpuil u kanuii: nony4yeHue,
¢du3HYecKre U XMMHUYECKHE CBOWCTBA,
MIPUMEHEHHE NTPOCTHIX BEIECTB U UX
COEqUHEHUI

77

O6mas xapakrepuctuka MmeTamwioB |A-
rpynnsl [lepruoanueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB. Maruuii U KaJIbLUi:
nosrydeHue, (GU3MIecKre 1 XUMUUECKUE
CBOICTBa, MPUMEHEHNE ITPOCTHIX BEIIECTB U UX
COEqUHEHUI

78

JKéctkocTh BOMBI U CIIOCOOHBI €€ YCTpaHEHUS

79

AJFOMUHUN: TIONTydeHne, (GU3NISCKUE ’




XUMHUYCCKHUEC CBOfICTBa, MMPUMCHCHUEC

AMdoTepHbIE CBOMCTBa OKCHAA U THAPOKCH/IA

80 QIIOMUHUS, THIPOKCOKOMITIEKCHI aJTIOMHHUS,
HX IPUMEHEHUE

81 Pemenne 3amaq pa3nu4HbIX THIIOB
[Ipaktiueckas padora Ne 7. Pemenue

82 9KCIIEPUMEHTANBHBIX 33714 [0 TEME
"Mertaibl I1aBHBIX NOArpynm”
OO01m1ast XxapaKTepUCTUKA METAJIIOB TTOOOYHBIX

83 noarpymi (b-rpynm) [epuoanueckoii
CHCTEMBI XUMHUUYECKUX DJIEMEHTOB

84 duznyeckre 1 XUMUIECKUE CBOMCTBA XpoMa U
€ro COCZIPIHCHHﬁ, UX MPUMEHCHUE
BaxHeiie coeAMHEHUs MapraHiia.

85 [TepMaHTaHAT KajHsl, €0 OKUCIUTEIbHbIC
CBOICTBa
Du3nyecKue U XMMUYECKHE CBOMCTBA Kele3a

86 u ero coequHeHui. [loaydeHne u npuMeHeHne
CILJIABOB JKelie3a

87 Du3nyecKre U XMMUYECKUE CBOMCTBA MENU U
e€ COeIMHEeHUH, UX IPUMEHEHUE
Du3nYeCcKUEe U XUMUYECKHE CBOMCTBA LIUHKA U

88 €ro COeIMHEeHU, UX IPUMEHEHHE.
I'MApOKCOKOMITIEKCHI IIMHKA
[IpakTrueckas padora Ne 8. Pemenne

89 SKCTIEPUMEHTANIBHBIX 33/1a4 [0 TeME
"Mertauibl TOOOYHBIX MOATPYII"

90 Peenue 3aa4 pa3nuvHbIX THIIOB

01 O0600mIeHre 1 CHCTEMAaTH3AIH H3YIEHHOT O
Matepuana 1o reme "Mertassr”

92 KonrponbHas pabora no teme "Meraibr”

93 AHanm3 pe3ynbTaToB KOHTPOIBHOU PabOTHI,

KOPPEKIHS OIITHOOK




Poar xumuu B 00ecrieueHUH YCTOﬁQHBOFO

94 pasButHs yenmoBedyecTBa. [IoHATHE 0 HAYIHBIX 1
METOJaxX UCCACAOBAHUS BEIIECTB
HayuHble MPUHIMIIBI OpraHU3aIuN

95 XUMHYECKOTO IIPOU3BOCTBA. [IpOMEBINIICHHBIE 1
CIIOCOOBI TIOTYYEHUS BAXKHEHIITIX BEIICCTB

9% XUMUYECKOE 3arpsS3HEHIE OKPYXKaIomIen 1
CpEJIbI M €r0 TOCIIEICTBUS

97 XuMusl 1 3I0POBbE UelioBeKa. JIekapCTBCHHBIC 1
cpeicTBa

98 Xumus nuimy. Poib XuMud B 00eceueHIH 1
MTUIIIEBOI 0€30MaCHOCTH

99 KocMerrnueckue u napdroMepHbIe CpeCcTBa. 1
briToBas xumus
XuMUs B CTPOUTENbCTBE. BaxkHeiime

100 CTPOUTEIIbHBIE U KOHCTPYKI[HOHHBIE 1
MaTepHabI

101 XuMUS B CENbCKOM X03sTiicTBe. OpraHnyecKue 1
Y MHHEpaJIbHbIE Y100peHHsI
CucreMaTusauys 1 00001eHHe 3HAHUH T10

102 TeMe "MeTo/bl T03HaHUs B XUMUU. XUMUA U 1
JKU3HB"

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O TPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IUVIA YYEHUKA

* Xumus 10 — 11 kmace. Yrnyonéunsiii yposens/ O. C. I'abpuensH u np. — M.: TIpocsemmenue, 2019.

METOJUYECKHUE MATEPUAJIBI IJI51 YAYUTEJIA

Xumust 10-11 xiraccel: MeTomuUecKoe mocooue it yautens/ yriayoneHHbId yposeHs/ Aptop(sl): 'adbpuensa O.C.,

OctpoymoB N.T.

OUPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru/
https://urok.apkpro.ru/
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