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MHNOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamMMa 1o XMMHHM Ha YPOBHE CpejHero oomero oopa3oBaHus pazpaborana Ha ocHoBe DenepabHOro 3akoHa oT 29.12.2012 Ne
273-®3 «O06 obpazoBanuu B Poccuiickoii @eneparnum», TpeOoOBaHHI K pe3ynbTaTaM OCBOCHHS (elnepaibHOil 00pa3oBaTeNbHON MPOTrpaMMBI
cpennero obmero oopaszoBanusa(P@OIl COO), npeacraBneHHbIXx B DenepalbHOM TOCyIapcTBEHHOM oOpaszoBarenbHoM crangapre COO, ¢ yuérom
Konuenmun npenonaBanus yueOHOro npeamera «XuMus» B o0pa3zoBaTelbHbIX opraHuzanusax Poccuiickoit @enepalinu, peanus3yomux OCHOBHbIE
oOpa3oBareybHbIE TPOTrPAMMbI, 1 OCHOBHBIX TOJIOKeHHUH «CTpareruu pa3Butusi Bocnutanus B Poccuiickoit Denepanuu Ha niepuoa 1o 2025 roma»
(Pacnopsokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusg Ha ypoBHE YriayOnEHHOrO M3y4eHHMs 3aHMMAET Ba)KHOE MECTO B CHCTEME E€CTECTBEHHO-HAYy4HOIro oOpas3oBaHus ywammxcs 10-11
kiaccoB. M3yueHuwe mpeamera, peanuzyemMoe B YyCIOBHSX JauddepeHIHpOBaHHOrO, MNpOo(UILHOrO O0y4YeHHs, TPU3BaHO 00eCHeunuTh
o01ieo0pa3oBarelbHyl0 U OOLIEKYJIbTYPHYIO IMOATOTOBKY BBIMTYCKHHUKOB LIKOJIBI, HEOOXOAUMYIO AJsl ajanTallud HUX K OBICTPO MEHSIOIIMMCS
YCIIOBHSIM KH3HH B COIIMYME, a TAK)KE /IS IPOJIOJHKEHUSI 00y4YeHHS B OPTaHU3alUsIX MPO(ECCHOHATFHOTO 00pa30BaHMs, B KOTOPBIX XHUMHUS SIBJISI€TCS
OJIHOM M3 MPUOPUTETHBIX JUCIUILINH.

B mporpamme nmo XxvMuu Ha3zHaueHHUE IpeaMeTa «XHUMHUS» MONydaeT MOoAPOOHYI0 MHTEPHPETAIUI0 B COOTBETCTBHH C OCHOBOMOJAralOIUMU
nonoxxkenuasMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH IeNieH, COAep>KaHusl, pe3yabTaToB OO0ydeHHs W TpeOOBaHUN K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB. CBHIETEIILCTBOM TOMY SIBIISIFOTCS CJICAYIOINE BBITOIHAEMBbIE IIPOTPAMMON IO XUMUU (QYHKITUU:

¢ uHPOPMANMOHHO-METONYECKAs, peaTu3alis KOTOPOU 00eCTIeYBaeT OTYYCHUE TIPEICTABICHUS O LEISX, COJIEPKAHUU, OOIIEeH cTpaTernu
00y4eHHs, BOCITUTAHUS U Pa3BUTHS 00YJAIONIMXCS CPEICTBAMHE MIPEIMETA, H3y4aeMOro B paMKaxX KOHKPETHOTO TPOQHIIS;

® OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpas MpelyCMAaTpUBAET ONpPEEICHHUE: NPHUHLMUIIOB CTPYKTYPUPOBAHUS M IOCIEA0BATEIbHOCTH
M3Y4YEeHUs] y4eOHOro MaTepuasa, KOJMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPHUCTHUK; MOJIXO0J0B K (POPMHUPOBAHUIO COJIEPIKATEIbHON
OCHOBBI KOHTpOJII M OLEHKH O0pa30BaTeNbHBIX JOCTIDKEHHUH OOydaroumxcs B paMKax MTOroBOH aTrtectauuud B (GopMe €IUHOIO
roCylapCTBEHHOI'O PK3aMEHa [0 XUMUHU.

ITporpamma asst yriyOnEHHOTO U3YUYEHUS] XUMHH:

® YCTAaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpkKaHKEe, 00s13aTeNIbHOE U1 U3YUeHHs B paMKaX OTAENbHBIX Mpoduiel, npegycMaTpuBaeT
pacnpeziesieHne U CTPYKTYPUPOBAaHUE €ro 10 KaccaM, OCHOBHBIM COZEpKaTebHBIM JTUHUSAM/pa3jiesiaM Kypca;

e 1a€T MpUMEpPHOE pacipeieleHre yueOHOro BpeMEHH, pEKOMEHAYEMOTO JIsl U3yUEHHS OTAENIbHBIX TEM;

e [IpeasiaraeT NpUMEpHYIO MOCIeI0BaTEIbHOCTh U3yUeHHUs] yUeOHOro MaTepuasa ¢ y4ETOM JIOTMKU OCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYIO MHTEPIIPETALMIO LIeNIeH 1 3a/1a4 U3yUeHUs IpeIMeTa Ha yriayOiIEHHOM ypOBHE ¢ YUETOM COBPEMEHHBIX PUOPUTETOB B
CHUCTeME CcpelHero oOmiero oO0pa3oBaHUS, COAEPKATEIbHOM XapaKTEpUCTHKU IUIAHUPYEMBIX pe3YyJlbTaTOB OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHOM MpOrpaMMbl CpelHero oOuiero oOpa3oBaHus (JIMYHOCTHBIX, METAaNpPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BUJIOB yU€OHO-TT03HABATEIbHBIX JEHCTBUI 00yJaroerocs o 0OCBOEHUIO COJIEPKaHuUs IPEIMETA.

Ilo BceM Ha3BaHHBIM MO3MLMSAM B MPOTrpaMMe MO XUMHU IMPEIyCMOTpPEHA MPEEMCTBEHHOCTh ¢ OOy4ye€HHEM XMMHU Ha YPOBHE OCHOBHOTO

obmiero oOpazoBaHus. 3a MpeJelaMH YCTaHOBJIIEHHOW NpOTrpaMMOM MO XUMHMU 00sf3aTeNIbHOW (MHBAPHMAHTHOW) COCTaBISIONIEH COJepKaHUs



yueOHOro npeameTa «XUMHUs» 0CTa€TCs BO3MOXKHOCTh BBIOOpA €ro BapuaTHUBHOM COCTABIISIIOIIEH, KOTOpask TOJIKHA ONPEAESThCS B COOTBETCTBHUH C
HaIpaBJIeHHEM KOHKPETHOTO Mpoduis 00ydeHHUsl.

B cootBercTBUU ¢ KoHIENTyanbHbIMU TIoNokeHUs MU DT'OC COO o0 Ha3HaueHUH MpeaMeToB 0a30BOTO M YriayOIEHHOTO YPOBHEH B cUCTEME
muddepeHIMpoBaHHOTO O00yUeHHsI Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs XMMHS Ha YPOBHE YIIIYOJNEHHOTO HM3y4YCHHs HAIlpaBleH Ha
pealin3alnio MPeeMCTBEHHOCTH € MOCIEAYIOUIUM ATAloOM MOJy4eHUs XMMUUYECKOTO 00pa3oBaHMs B paMKaX M3Y4YEHHsI CIIELHaIbHBIX €CTECTBEHHO-
HAyYHBIX M XUMHUYECKUX AMCLUMIUIMH B By3aX U OPraHU3alUAX CPeAHEero npodeccuoHalbHOro oO0pa3oBaHMs. B 3Toi CBA3M M3ydeHHE IpeaMeTa
«XUMHS» OPHEHTUPOBAHO NPEUMYIIECTBEHHO Ha pPACHIMPEHHE M YIIyOJIEHME TEOPETHYECKOW M MPAKTUYECKOW MOATOTOBKU OO0YYarolIuXxcs,
BBIOpAaBIINX ONpeAeNAEHHBIH MpopuiIb 0OydeHHs, B TOM YHCJIE C MEPCIEKTUBOW MOCIEAYIOIIEro IMOIY4YEeHUS XHMHYECKOT0 o0pa3oBaHUs B
opraHuzanusax npodeccuoHaabHOro obpazoBanus. Hapsay ¢ stum, B cBere TpeboBanuii ®I'OC COO kx miaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
benepanbHON 00pa30BaTEIbHON MPOrPaMMBbl CpeHEro oOIIero oO0pa3oBaHUsl M3yYeHHUE IpeaMeTa «XUMHUsS» OPUEHTHPOBAHO TAaK)Ke Ha pelleHue
3aJ]a4 BOCIIUTAHUS U COLMAIBHOTO PA3BUTHA 00yJarOUINXcsi, Ha (POPMUPOBAHKE Y HUX OOIICHMHTEIUICKTYAIbHBIX YMEHUH, YMEHUH palliOHATH3AINN
y4e0HOTro Tpy/Ja ¥ 000OIIEHHBIX CITIOCOOOB JIEATEIIBHOCTH, MMEIOIIUX MEXIUCIUITMHAPHBIN, HAAMPEAMETHBIN XapaKTep.

CocraBngomumMu npeaMera «XuMHUsS» Ha YPOBHE YIUIYOJNEHHOTO M3YUEHHUs SIBISIOTCS YrIyONnEHHBIE Kypchl — «OpraHuyeckas XUMUsS» H
«OO0miast 1 Heopranudeckas xumus». [lpu onpeneneHnu MoaAXo10B K 0TOOPY U CTPYKTYPHOM OpraHu3alliu COAEpX aHHUs dTUX KypCOB B IIPOrpaMMe
10 XUMUH 32 0OCHOBY NpHHATHI TIoJoxkeHuss ®I'OC COO o paznuumsix 6a30BOr0 U yIIIyOJIEHHOTO YPOBHEH U3YUCHUS ITPEIMETA.

OcHoBy cozaepxanus KypcoB «Oprannueckast Xumus» U «OO0mIas 1 HeOpraHUYeCKast XMMUsD» COCTaBJISIET COBOKYITHOCTD MIPEIMETHBIX 3HAHUMN
U YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YYEHHs IpeaMeTa. JTa cucTeMa 3HAHHM MONydaeT OMpeesiEHHOE TEOPETHYECKOEe NOMOIHEHHE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO Oonbiinii 00BEM (akTomormyeckoro marepuana. Tak, Ha yrayOJI€HHOM YypOBHE H3Y4YEHHS
npenMera obecrieueHa BO3MOKHOCTh 3HAUUTEIBLHOTO YBEJIMUEHUS 00bEMa 3HAaHUHM 0 XUMUYECKUX 3JIEMEHTaX M CBOMCTBAX MX COCJUHEHHUHM Ha OCHOBE
paciiupeHusi M yriayOJeHusl TMpeACTaBICHUH O CTPOCHMM BELIECTBA, XUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX MPOTEKAaHUS peakIUid,
paccMaTpuBaeMbIX C TOYKU 3PEHUS XUMHUYECKOM KMHETHKU M TepMOAMHAMUKH. M3yueHue nepuoandeckoro 3akoHa u Ilepuonnueckoil cucteMbl
XUMHUYECKHUX OJJIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHMX MPEJCTaBICHUSIX O CTPOCHHHM aromMa. XHMHUYECKas CBs3b
OOBSCHSIETCSI C TOYKM 3PEHUsl SHEPreTHUYeCKMX H3MEHEHUM npu e€ o0pa3oBaHWU U pa3pylIeHWH, a TakKe C TOYKHU 3PEHUS MEXaHU3MOB €&
oOpa3oBanus. M3ydyeHue THUMOB peakuuil AONONHSAETCS (POPMHPOBAHUEM IMPEACTABICHUM 00 3JIEKTPOXMMHUYECKHX MpoOILeccax U DJIEKTPOIU3e
pacmiaBoB U pacTBOPOB BeIIECTB. B Kypce opraHndeckoil XMMHUH MPU PACCMOTPEHUHN PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUH yensiercs oco0oe
BHUMaHHE BOMPOcaM 00 IeKTPOHHBIX d(pdeKTax, 0 B3aMMHOM BIUSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJEp)KaHHe KypCOB XMUMMHU YIIyOJIEHHOTO YpPOBHS M3Y4YEHMs ISl KJIACCOB OIpPENeNIEHHOrO Mpoduis
(rmaBHBIM 00pa3oM Ha MX CTPYKTYpPY U XapakTep JOMOJHEHUN K oOmIel cucTeme MpeMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEXKHbIE MPEIMETHI.
Tak, Hanmpumep, B COIEpKaHUU TpeAMETa JUIsl KJIacCOB XUMHUKO-(U3NYECKOro nmpoduis 00iblIoe 3HadeHHe OyayT UMETh 3JIEMEHThl Yy4eOHOro
MaTtepuana mo obmieit xumuu. [lpu W3ydeHun npeamera B JaHHOM Ciydyae akIeHT OyaeT cielaH Ha OOIIHOCTh METOJOB MO3HAHMS, OOIIHOCTH
3aKOHOB M TEOPHI B XUMUU U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsI Teopus (MOJEKYyIsipHasi TeOpHUs B (U3HKE), 3aKOHBI COXPAHEHUS MACChl 1 DHEPTHH,
3aKOHBI TEPMOJIMHAMUKH, JJIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUH BEIIECTB U JPYTOE.



B T0 ke Bpems B cofiepaHuM IIpeMeTa s KIacCOB XMMUKO-OMOJIOTHYecKOro npoduiist 00bIINI yenbHbIH Bec OyAeT UMETh OpraHu4ecKas
xuMusa. B 3TOM cinywyae mpenocTaBiisieTcsi BO3MOMKHOCTh JUIsl Oosiee OOCTOSITEIBHOIO PAacCMOTPEHHMsS] XMMHUYECKOM OpraHM3aldd KIETKH Kak
OMOJIOTUYECKOI CUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TaKUE CTPYKTYpPHBIE KOMIIOHEHTHI, KaK JIMIHU/bI, OCIKH, YIIIEeBOIbI, HYKJICHH OBbIC
KUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTaBe M CBOMCTBAX NPEICTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB CIIY>KAT OCHOBOM IS
M3YUYEHHsI CYLIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, TUIEBAPCHMUSL.

B nutane ¢popmupoBaHus OCHOB HayYHOI'O MUPOBO33PEHUS], OCBOEHUS O0II€HAYYHbIX METOA0B IIO3HAHUS U ONbITa IPAKTUYECKOI0 IPUMEHEHHUS
HAYYHBIX 3HAHUM H3ydeHHUE MpeaMeTra «XUMUsS» Ha YrayOJEHHOM ypOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3SX C Y4EOHBIMH IpEIMETaMH,
BXOJIIMMH B COCTaB IpEeIMETHBIX obnacteli «EcTecTBEeHHO-HAay4yHbIE MpeaMeTb», «Marematuka u uHQOpMaTHKay u «Pycckuil s3bIK H
JUTEpaTypay.

IIpu n3yuenun yyeOHoro npeamera «XuUMHs» Ha YriyOlnEHHOM ypOBHE TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpEJIHEro oOuiero oopa3oBaHus
(Ha 0a30BOM YpOBHE), 3a/jayeil MEpBOCTENEHHONM 3HAYMMOCTU ABJAETCS (OPMHUPOBAHME OCHOB HAyKM XMMHUM Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTHUECKON JCATEIHHOCTH YeJIOBEKa U OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyNbTyphl. PemeHue 3Toi 3aja4un Ha yriryOiaEHHOM
YPOBHE M3y4Y€HUS IPEAMETA NIPEATIONATAET pEAIN3aLUI0 TAKUX LEIEeH, KaK:

e (opMHUpOBaHME MNPEACTABICHUI: O MaTepUAILHOM €IUHCTBE MMpa, 3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SBJIEHHM IPUPOJBI, O MecTe
XMMHU B CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B 00EeCleYeHUH YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA: B PEIIEHUU MpoOiIeM
9KOJIOTUYECKOM, IHEpreTH4ecKoil 1 MmuIieBoil 0e301acHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MaTe€pHajoB, HOBBIX HCTOYHHUKOB
SHEPIuu, B 00ECIIEYCHUN PALMOHAIBHOTO MPHUPOIOTIONIB30BaHus, B POPMUPOBAHINHE MUPOBO33PEHUS U OOIIEH KyIbTYpHI YEIOBEKa, a TAKIKE
9KOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHS K CBOEMY 370POBBIO U IIPUPOJHON CPELE;

® OCBOCHME CHUCTEMbI 3HaHMH, JIeXKAIIUX B OCHOBE XMMHUYECKOIH COCTABIAIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa: (pyHIaMEHTaIbHBIX
MOHATUM, 3aKOHOB M TEOPUN XHMMHUHU, COBPEMEHHBIX NPEICTABIECHUN O CTPOEHUHU BEIECTBA HAa PAa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, HAaJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSAX NPOTEKAHUS XMMHYECKHUX DPEAKLUM, O
XMMHUYECKOM pPAaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMax, 00 OOIIMX HayYHBIX MPUHLIUIIAX XUMHUYECKOTO TPOU3BOICTBA;

e (opmupoBaHue y OOyyYarOIIMXCSl OCO3HAHHOTO MOHMMAaHMsS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX 3HAaHUN Ui OOBSCHEHHS
KJIFOUEBBIX HJIeH U MpOoOJIEeM COBPEMEHHOW XUMUU, HJi OOBSICHEHHWS M IPOTHO3UPOBAHMS SIBJICHUM, MMEIOIIHUX E€CTECTBEHHO-HAyYHYIO
MPUPOAY; TPAMOTHOTO pelIeHMs] MpoOJeM, CBA3aHHBIX C XMMHEHW, MPOrHO3MPOBAHMS, aHAIW3a U OLEHKHU C TMO3UIMH SKOJIOrMYECcKOi
0€30IaCHOCTH TOCIIEACTBUN OBITOBOM M NPOM3BOJCTBEHHOW JEATENBHOCTH YEJIOBEKa, CBA3aHHOW C XUMHUYECKUM HPOHM3BOJICTBOM,
UCIOJIb30BAaHUEM U NIEPepabOTKOI BELIECTB;

e yruiyOJeHHe NpeACTaBICHUN O HAyYHBIX METOJaX MO3HaHUs, HEOOXOAUMBIX JJI MPUOOPETEHUs] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIIECTB
1 00BSCHEHHS] XUMUUYECKHX SIBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B IPAKTHUYECKON JAEATEIBHOCTU U MOBCETHEBHOM JKU3HU.

B nnane peanuzanuu nepBOOYEpETHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIMX (PYHKIMN IEJIOCTHOM CHCTEMBI CpelHEro ooiero o0pa3oBaHUs IpU
W3yYEHHUH IIpeaMeTa «XUMUsS» Ha YIiIyO0JI€HHOM YPOBHE 0CO0YIO aKTyalIbHOCTh IPHOOPETAIOT TaKUE LIEIH U 331a4H, KaK:

e BoOCNUTaHHE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBICHUH NPHUPOJBI, YBaKEHHUS K MpOIlecCy TBOPYECTBA B 00JACTH TEOPETUYECKHX U

MPUKJIAHBIX UCCIIEOBAHUN B XUMHH, (GOPMHUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;



e pa3BUTHE MOTHBAMH K OOYYCHHIO M TIO3HAHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHUTAHHWIO HAa OCHOBE YCBOCHHS
00111eUeI0BEUEeCKUX 1IEHHOCTEM;

e pa3BUTHE I[103HABATEIBHBIX HHTEPECOB, HHTEUICKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 0OOydaromuxcs, (GOpMUpOBAaHHE y HHX
CO3HATEIILHOTO OTHOIIEHHS K CaMOOOpa30BaHHMIO M HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBHIO YCIEIIHOW MPO(ecCHOHAILHOW U
OOIIIECTBECHHOM IeATEILHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U IIOTPEOHOCTH B 3/0POBOM 00pase KU3HHU;

e (dopMHUpOBaHME YMEHHH M HAaBBIKOB PA3yMHOTO IPHPOJONOJIB30BAHMS, PA3BUTHE SKOJOTHMUYECKOW KYIbTYPHI, NMPHOOPETEHHE OIBITa
00IIECTBEHHO-TIOIE3HOM DKOJIOTHUYECKOM JAESITEILHOCTH.

OO1ee 9rcio 9acoB, MPEIyCMOTPEHHBIX JIJIS U3YYCHHsI XUMUU Ha YTIyOJICHHOM YpOBHE CpeHero oomero oopazoBanusi, cocrapiseT 204 4acos: B
10 xmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 yaca B HefIeInio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMMH.

[Ipenmer u 3HaUEHNE OPraHUYECKON XUMHH, IPEACTABICHNE O MHOTO00Pa3uy OPTraHUYECKUX COCTUHEHU.

DJNEeKTPOHHOE CTPOCHHE aTOMa yriiepoja: OCHOBHOE M BO30YXAEHHOE COCTOSIHHMA. BajeHTHbIE BO3MOKHOCTH aToMma yriepojaa. XuMHuyecKas
CBSI3b B OpPraHMYECKUX COEIMHEHMSX. Tunbl THOpUAM3AaLMU aTOMHBIX opOuTaneil yriepoaa. MexaHM3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3U
(oOMEeHHBIN M JOHOPHO-AKIENTOPHBIHN). THIBI EPEKPHIBAHKS aTOMHBIX OpOUTANICH, 6- U TM-CBA3U. OMMHAapHAas1, 1BOWHAS U TpoHas cBsi3b. CriocoObl
pa3pbiBa CBA3€H B MOJIEKyJIaX opraHn4eckux BeuiecTs. [IoHsATHE 0 CBOOOIHOM pajuKaie, Hykieopuie U EeKTpopue.

Teopust crpoenusi oprannuyeckux coennHeHuit A.M. byriepoBa u COBpeMEHHbIE IPEJCTABIEHUSI O CTPYKTYpE MOJIEKYN. 3HaUE€HUE TEOpUU
CTPOEHHUSI OpPraHUYECKUX COoelMHEHHH. MosekysspHble U CTpYKTypHble (popmyibl. CTpyKTypHble (DOpPMYJBl pa3iU4HBIX BMJIOB: pa3BEPHYyTasd,
COKpallléHHas, ckeneTHas. M3omepus. Bunbl n3omepuu: CTpykTypHasi, MPOCTPAHCTBEHHAs. DJEKTPOHHBIE 3(PQPEKTHl B MOJIEKYJIaX OpPraHMYECKUX
COeMHEHUH (MHIYKTHBHBIN U ME30MEPHBIH 3 (HEKThI).

[IpencraBnenne o KinaccUpUKAMH OpraHWYEecKuX BemlecTB. [loHsTHEe O (QyHKUMOHANBHOH rpymme. ['omonorus. ['omMonoruyeckue psbl.
Cuctematnueckas HoMeHKIatypa opranudeckux coepaunenuit (IUPAC) u TpuBuanbHble Ha3BaHUS OTJCIIBHBIX NIPEICTABUTENEH.

Ocob6eHHoCTH M KilacCu(UKaLKs OpraHudecKuX peakuuid. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIMU B OPraHUYECKON XUMUH.

DKcrepuMeHTalIbHbIE METO/Ibl U3yUYEHHS BEIIECTB M UX MPEBpAIICHU: 03HAKOMIIEHHE C 00pa3llaMy OpraHMYECKUX BEIIECTB U MaTepHallaMu
Ha MX OCHOBE, OMNBITHI MO IMPEBPALIEHUI0 OPraHWYECKUX BELIECTB NpPU HArpeBaHUM (TJIaBIEHHE, OOYIJIMBaHWE M TOpEHHE), KOHCTPYHPOBaHHE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILECTB.

Yriaesoaopoasl.

Anxanbl. ['oMonornueckuil psijy ajkaHoB, ooOmias (opmyrna, HOMEHKIATypa M H30MepHUs. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYTT alKaHOB, SP>-ruOpUN3aIs AaTOMHBIX OpOHTaNeil yrieposa, 6-cBa3b. Du3nueckie CBOWCTBA aIKAHOB.

XUMUYECKHE CBOICTBA aJKaHOB: peaKUWU 3aMEIIEeHUs, M30MEpHU3alluu, AETUIPUPOBAHMS, LUKIN3ALUU, MUPOJIN3a, KPEKUHra, TOPEHMS.
IIpencraBieHne 0 MEXaHU3ME PEAKLIUI PaJUKAIbHOIO 3aMELICHUS.

Haxoxnenue B npupose. CriocoObl ojTydeHns U IPUMEHEHUE aJTKaHOB.

Huknoankansl. OOmas ¢opmyna, HOMEHKIaTypa U u3zomepus. OcoOEHHOCTH CTPOEHUS W XMMHMUYECKHX CBOMCTB MajblX (ILMKJIONpPOIAH,
UKJI00yTaH) U OOBIYHBIX (LIMKJIOMEHTAH, IIUKJIOreKCcaH) HUKIoalKaHOB. CIlocOObI MOyuyeHUsl U MPUMEHEHHUE [IMKJIOAIKaHOB.

Ankenbl. ['oMonoruueckuii psi ankeHoB, o0mmas popmysna, HOMEHKIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYN aJKEeHOB,
Sp2-rubpuaN3aIMs aTOMHEIX OpOuTaneil yraepona, 6- U m-cBs3i. CTPyKTypHas U reoMeTpuueckas (IIHC-TpaHc-) m3oMepus. Du3Hueckue cBOMCTBA
aJIKEHOB. XMMHUYECKHE CBOMICTBA: peakluu MPUCOECTUHEHUS, 3aMELEHUS B O-TOJIOKEHHE MpPHU JABOMHON CBS3U, MOJIMMEPU3ALUU U OKUCICHHS.
[IpaBmiio MapkoBHuKoBa. KauecTBeHHbIE peakliMy Ha ABOWHYIO CBsI3b. CIIOCOOBI MOJIy4E€HUS U IPUMEHEHHUE aJIKEHOB.



Anxaauensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIE, U30IMPOBAHHbBIE, KyMYauposarHvle). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS U
XUMHUYECKUX CBOWCTB CONPSOKEHHBIX 1ueHOB, 1,2- u 1, 4-npucoenunenue. I[lomumepusanus conpspkEHHBIX JaueHOB. CrocoObl MOJIYYCHHS |
IIPUMEHEHHE AJIKAANEHOB.

Ankunbl. ['oMonornueckuil psa ankuHOB, oOmias (opmyia, HOMEHKIATypa W H30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI AaJIKMHOB, SP-TMOpHAM3alMs aTOMHBIX opOuTanedt yriepona. Pu3nyecKkue CBOICTBA AalKMHOB. XHMHUYECKHE CBOMCTBA: peaklnH
MPUCOCANHEHUS, TUMEPU3ALINH U TPUMEpU3alNU, OKUcTIeHs. KucioTHbie CBOICTBA alIKWHOB, MMEIOIUX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBeHHBIE
peakiuu Ha TPOHHYIO CBs3b. CriocOOBI MOMTyYeHNS U PUMEHEHUE aJIKUHOB.

Apomarnyeckue yriieBoaoponbl (apeHsl). 'oMonoruyeckuii psii apeHoB, oOmas (opmyna, HOMEHKIATypa M H30MepHUs. DJICKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl OeH3osa. du3nueckue CBOWCTBAa apeHOB. XHMMHMYECKHE CBOWCTBAa OEH30JIa M €ro rOMOJIOTOB: PEaKIHUH
3aMelIeHus] B OCH30JbHOM KOJIBLIE M YIJIEBOJOPOJAHOM paJMKale, peakluu MPUCOCTUHEHHs, OKUCIIeHnEe romMosnoroB 6ensona. [Ipencrasienue 06
OPHEHTUPYIOIIEM JIEHCTBUU 3aMeCTUTENICH B OEH30JIbHOM KOJIbLIE Ha MPUMEPE ANKHIIBHBIX PATUKAIOB, KAPOOKCHIIbHOW, THAPOKCUIIBHON, aMHHO- H
HUTPOTPYIIIBI, aTOMOB TaJIoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOUCTB cTHpoia. [lommmepusanus ctupona. CrnocoObl MOMydeHUs] U MPUMEHEHHE
apOMaTHYECKUX YTJIEBOJOPOJIOB.

[Ipupoansiit ra3. Ilonyrasle HedTsaHble ra3bpl. HedTh u e€ mpoucxoxaenue. KameHHbIN yroib U mpoaykThl ero mepepaboTku. CrocoOsl
nepepadoTku He(TH: TEPEeroHKa, KPEKUHT (TePMHUYECKUH, KaTaJUTU4YeCKHii), pupopMHUHT, mmpoiu3. [IpoaykTel mepepaboTku HedTH, HX
[IPUMEHEHUE B IPOMBIILIJIEHHOCTH U B OBITY.

I'enetnyeckas CBS3b MEKAY PA3IUYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHHE TallOTeHIIPOU3BOIHBIX YIIIEBOAOPOAOB. Peakuuu 3amMenieHusi rajoreHa Ha THIPOKCOTPYIIY, HUTPOTPYIIY,
LMaHOTPYIIy, aMUHOTpyMy. JlelicTBUEe Ha raJoreHnpou3BOIHbIE BOJHOTO M CIUPTOBOrO pacTBopa mgnoun. BzaumonelicTBue quraaoreHajJKaHoB C
MariveMm 1 HUHKOM. [IoHSTHE O MeTaiIoOpraHuYecKuX COeAUMHEHMsIX. Vcrop30BaHue rajloreHIPOM3BOHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U
IIPU CUHTE3€ OPraHMYECKUX BEIIECTB.

DKcIepUMEHTAIbHbIE METOJIbl M3YYEHHUS BELIECTB U MX IMpeBpallleHuil: n3ydyeHue (pU3MUEeCKuX CBOMCTB YIIIEBOAOPOJIOB (PacTBOPUMOCTS),
KAueCTBEHHBIX PEaKLHUi YTJIEeBOJOPOJOB PA3JIMYHBIX KiIaccoB (oOeclBeurMBaHWE OpOMHOW WJIM WMOJHON BOJBI, PacTBOpa IMEpMaHraHaTa KaJus,
B3aMMOJICHCTBUE alleTHUJICHA C aMMHUA4YHBIM PacTBOpPOM okcuaa cepebpa(l)), kauecTBeHHOE OOHaApyX)EHHUE Yyriiepoia U BOJOPOJa B OPTraHUYECKHUX
BELIECTBaX, MOJIy4€HNE dTUJIEHA U U3yUYEHHUE €ro CBOMCTB, 03HAaKOMIIEHHE ¢ KoJuleKuusaMu «HepTe» u «Yromaby», ¢ o0pa3amu miacTMacc, KayyyKoB
U PE3UHBI, MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOJOB U FAJIOT€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucnopoacoaepxamme oprannyecKkne CoeiNHEHUsI.

[Ipenenbabie ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIeKyN (Ha TpUMEpe METaHoja W dTaHoja). ['omosiormueckuit psia, obmias ¢dopmyra,
n30MepHsl, HOMEHKJIaTypa U Kiaccupukanus. Ouznueckue cBONCTBA MPeIeIbHBIX 0JHOATOMHBIX CIIUPTOB. BOIOpOAHbIE CBSA3M MEXy MOJIEKYJIaMU
CIUPTOB. XUMHYECKHE CBOWCTBA: pPEaKLUUU 3aMELIEHUs, AETUApaTallii, OKHUCIEHHS, B3aUMOJECHCTBHE C OPraHMYECKMMHM M HEOPraHUYECKUMU
kuciotamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI. JleWCTBUE 3TaHOJIa U METAHOJIAa Ha OpraHu3M uesoBeka. CrocoObl MmosyuyeHus u
MIPUMEHEHHUE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa 1 u3oMepusi. OCOOEHHOCTH PU3NYECKUX U XUMUYECKUX CBOMCTB.



MHOroaToMHbI€ CIIUPTHI — ATHIEHTIIMKONb U TiulepuH. PU3ndeckue U XUMHUYECKUE CBOICTBA: PEaKIMM 3aMEIleHHUs, B3aUMOJCIHCTBHUE C
OpPraHMYECKMMU M HEOPraHMYeCKHMMM KHUCJIOTaMH, KaueCTBEHHAs peaklMsi Ha MHOroaToMHble cnupThl. IIpenctaBieHune o MexaHW3Me peakiuit
HyKJeo(uapHOrO 3amenieHus. JlelicTBre Ha opranu3M yenoBeka. CriocoObl HOTYYEeHUsT M IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJIEKYIbI, B3aMMHOE BIIMSHUE THUAPOKCOTPYIIBI U OeH30JIbHOTO sAapa. dusmueckue cBoicTBa (eHona. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB (eHosna. KauectBennole peakuuu Ha ¢enon. TokxcuyHocTs (enona. CrnocoObl MOdydeHUs M MpUMEHeHHue ¢eHoma.
®enondpopmanbaeruiHas cMoJa.

KapOonunbHbie cOeIMHEHUS! — albACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHUIBLHOM rpymibl. ['oMooruueckue psiasl aabIeTruioB U
KETOHOB, oOmiasi (opMmyna, u3oMepusi U HOMEHKIaTypa. DU3NYecKue CBOICTBA albJCTHIOB M KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJICTHIIOB H
KETOHOB: peakuuu npucoenuHenus. OKUCICHHE albJETHA0B, KadeCTBEHHbIE peakuuu Ha anblaerujpl. CrnocoObl MONy4eHHs U TPUMEHEHUE
QJIbJICTHJIOB U KETOHOB.

ONHOOCHOBHEIE TIpe/ICNIbHBIC KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS MOJICKYJ KapOOHOBBIX KHCIOT. V3oMepwsi 1 HOMEHKJIATYpaA.
@usnuecKkue CBOMCTBA OJHOOCHOBHBIX NPEICIBHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius dTepuUKalUU, PEaKIHH ¢ y4acTUEM YIIIeBOJOPOAHOro paaukana. OcoOEHHOCTH CBOWMCTB
MypaBbUHON KHUCIOTHL. [loHATHE O MPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX d(dupax. MHoroobpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOMCTB HEMpEIEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KHCJIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencraButenn BhICIIUX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAs, MaJIbMUTUHOBAs, OJIEUHOBAs, JIUHONEBAs, JUHONEH08as KUCHAOThL. CrocoObl MOIy4eHHUs U TNPUMEHEHHE
KapOOHOBBIX KUCJOT.

Crnoxusie 3¢upsl. ['oMonornueckuit psa, odmas Gopmyna, usoMepus U HOMEHKIaTypa. OU3ndyeckue U XMMHUYECKHE CBOWCTBA: THAPOIU3 B
KHUCJION U IIEIIOYHOM Cpee.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKHUE CBOMCTBA KHUPOB: TMJIPOJIU3 B KUCIOW U IIeno4yHOU cpene. OCOOEHHOCTH CBOWCTB JKHMPOB,
coJiepKallluX OCTaTKU HEMPEAENIbHBIX )KHUPHBIX KUCIOT. JKUphI B IpUpO/IE.

MpBLT4 KaK COJIU BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

OO6mras xapakTepucThka yrieBojoB. Knaccudukanus yrieBogoB (MOHO-, Tu- W TOJucaxapujibl). MoHocaxapuIbl: TIIOKO3a, (PYKTO3a,
rajakrosa, pubosa, aesokcuprubosa. dusznueckue cBOMCTBA U HaxoxkjaeHUe B npupozae. @orocuHTe3. XMMHUYECKUE CBOMCTBA IITIOKO3BI: PEAKIUH C
Y4acCTHEM CIUPTOBBIX M aIbJACTUIHOMN T'PYIII, CIIMPTOBOE U MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHeHne TII0K03bl, €€ 3HaYeHUE B KU3HEIEATETbHOCTH
opranusma. J{ucaxapuapl: caxapo3a, MajabT03a U JIakTo3a. BoccTaHaBmMBaONIME U HEBOCCTAHABIIMBAIOLIME AMcaxapuabl. ['MAponIn3 nucaxapuios.
Haxoxnenue B npuponae u npuMeHeHue. [lonucaxapuapl: Kpaxmai, TJTMKOTEH U 1EeJUT0s103a. CTpoeHue MakpoOMOJIEKYJl Kpaxmaja, TJIMKOreHa U
LeJUTo036l. PU3ndeckue CBOMCTBA KpaxMaia M LEJUII0JI03bl. XMMHUYECKHE CBOMCTBA KpaxMmaia: THAPOJIN3, KaueCTBEHHAas PEaKIHUs C HOAOM.
XWMHYECKHE CBOWCTBA IEJUTIOJIO3BI: THAPOJIN3, MoydeHue 3(pupoB 1emntonosbl. [loHaTne o0 MCKYCCTBEHHBIX BOJOKHAX (BHUCKO3a, alleTaTHBIN
IENK).

DKCHepUMEHTAIbHBIE METO/IbI U3YUEHHS BEILIECTB M UX MPEBPAILECHUN: pACTBOPUMOCTh Pa3IUYHBIX CIIUPTOB B BOJIE€, B3AMMOJIEHCTBHUE 3TAHOJA
C HATpUEM, OKHCJIEHHE STHJIOBOTO CIIHMpTA B albJeTH] Ha pacKajl€HHON MEIHOH NMpOBOJIOKE, OKHUCIEHHE STUJIOBOTO CIHMPTA JUXPOMATOM Kajus
(BO3MOKHO HCITOJIb30BAaHWE BHIEOMATEPHUAIOB), KaueCTBEHHBbIC PEaKIUU Ha albIeruibl (¢ THApokcuaoM muammuucepedpa(l) u ruapoxcumom



meau(ll)), peakumst rmmepuna ¢ ruapokcuaom meau(ll), xummudeckue cBoKCTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJCHCTBUE PACTBOPA TIIFOKO3bI
c ruapoxcugoM meau(ll), B3aumoneiicTBre kpaxMaia ¢ MOA0M, pellieHHe SIKCIEPUMEHTAIbHbIX 3a1a4 10 TeMaM «CrnupThl U GpeHounb», «KapOoHOBbIE
KUCHOTHI. CIIOXKHBIE dPHUPBI».

A3oTcoaep:kalye OpraHnyecKkne coeiMHeHusl.

AMUHBI — OpraHMyeckue Ipou3BojHble amMuaka. Knaccudukanus amuHOB: anudaruyeckue U apoMaTHUECKue; MEepBUYHbIC, BTOPUYHBIE U
TperuuHble. CTpoeHue Mousiekyll, oOmas (opMyia, U30MepHs, HOMEHKIATypa U (pu3HyecKue cBOiicTBa. XMMHMUYECKOe CBOMCTBa anudaTHUecKux
aMHHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOAECHCTBHE IEPBUYHBIX AMUHOB C a30TUCTON KUCI0TON. COIM aKUIIaMMOHUS.

AHWINH — IpeICTaBUTENIb aMUHOB apomaTrhueckoro psiia. CtpoeHue aHwiMHA. B3aumMHOE BiusiHME TPYIIT aTOMOB B MOJIEKYJIE aHWIMHA.
OcobeHHOCTH XMMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBbIE peakiuy Ha aHWIUH. CriocoObl MOJIydyeHHsl U IPUMEHEeHHEe aln(paTHUeCKUX aMHHOB.
[TonmyyeHue aHMIMHA U3 HUTPOOEH30IA.

Amunokucnotel. Homenknatypa u usomepus. OTnenbHble NPEACTABUTENN O-aMUHOKHCIOT: IUVIMLUH, ajaHuH. PU3ndyecKue CBOMCTBA
AMHHOKHUCIIOT. XMUMHYECKHE CBOMCTBA aMHHOKHCIOT KaK aM(OTEpHBIX OPTaHUYECKUX COCTUHEHUH, pEaKIys IMOJMKOHIEHCAUU, 0Opa3oBaHHE
NenTUIHOM cBs3U. buosnornuyeckoe 3HaueHNe aMMHOKUCIIOT. CUHTE3 U THIPOJIN3 ENTH/IOB.

benku kak npupoasbsie noiauMepsl. IlepBuuHas, BTOpUYHas M TpeTHUYHas CTPYKTypa OesnkoB. XHMMHUYECKHE CBOICTBa OENKOB: THAPOJIU3,
JieHaTypalys, KaYeCTBEHHbIEC PEAKIIMHU Ha OEJIKHU.

DKcrepUMEHTAJIbHBIE METO/Ibl M3YUEHUSl BEUIECTB M MX IPEBpAICHUI: pacTBOpeHHE OENKOB B BOJE, JeHATypauus OelIKOB MpU HarpeBaHuUH,
L[BETHbIC pEaKLUU Ha OCJIKM, pelIeHHEe SKCIEPUMEHTANbHBIX 3a7ad 10 TeMaM «A30TcojepiKalllue opraHudeckue coequHeHus» u «Pacrno3HaBanue
OpPraHUYECKUX COETUHEHUI.

BbicokomosiekyisipHbIe COeJUHEHHUS.

OcCHOBHBIE OHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMEp, OJUMED, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEpPU3alUU, CPEIHSS
MoJIEKYJIsipHast Macca. OCHOBHBIE METO/Ibl CHHTE3a BEHICOKOMOJIEKYJISIPHBIX COEIMHEHUI — ITOJIMMEPHU3aLis U MOJTMKOHICH AL,

[TomumepHble Marepuansl. Ilmactmacchl  (MOMUATHUIICH, MOJUIPONMIICH, MOJUBUHUIXJIOPH], MOJIMCTUPOJ, MOJUMETHIMETaKpuiar,
MOJINKapOOHAThL, MoMMATUIIEHTepedTanar). Y TUuau3anus u nepepadoTka miacTHKa.

DnacToMepbl: HaTypallbHbIM KaydyK, CHHTETHYECKHE KayuyKH (OyTaJAMeHOBBIH, XJIOPOIPEHOBBIH, N30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHbI€e (XJIOIOK, IIEePCTh, MIENK), HCKYCCTBEHHbIE (BUCKO03a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAlPOH U JIaBCaH).

[Tomumeps! ciennanbHOTO Ha3HavYeHus (Te(IoH, KeBJap, 3JeKTPONPOBOASIINE TOJTUMEPHI, OHopa3iaraeMble MOJUMEPHI).

DKcIepUMEeHTaIbHbIE METO/Ibl U3yUEHHUsI BEIIECTB M UX MPEBPALICHUN: 03HaKOMIIEHHE ¢ 00pa3lamMM MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, KayuyyKoB, pelIeHNe IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MJ1acTMacC U BOJIOKOH.

Pacuérnebie 3anaun.

Haxoxxaenne MoieKkynsapHOH (OpMylbl OpraHUYECKOrO COSAMHEHHS 10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIMX B €r0 COCTaB, HAXOXK/JCHHE
MOJIEKYJISIpPHOM (hOpMyIBI OPraHMYecKOro coeluHeHHs Mo Macce (00bEMY) HMPOAYKTOB CropaHus, IO KOJMYECTBY BellecTBa (Macce, 00bEMY)
MPOJAYKTOB pEaKLUU W/WIM HUCXOJTHBIX BEUIECTB, YCTAHOBJIEHUWE CTPYKTYPHOU (OpMYJbl OPraHUYECKOro BEIIECTBa Ha OCHOBE €ro XHMHUYECKUX
CBOMCTB WUJIU CIIOCOOOB MOJIYUYEHHS, ONIPEIeTIeHHUE JOIU BhIX0/1a IPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.



MexnpeaMeTHBIE CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBSI3€d MPU U3YYCHUH OpraHWYecKor XuMuu B 10 Kiacce OCymIecTBIISICTCS Yepe3 MCIOJb30BaHUE KaK OOIINX
eCTCCTBeHHO-HaquBIX HOH?ITI/If/'I, TaK U HOHHTI/If/'I, HpHHHTBIX B OTACJIBHBIX HpCIIMCTaX GCTGCTBCHHO-Hay‘-IHOFO IMUKJIA.

OO01mure ecTecTBEeHHO-HAYYHBIC MMOHSTHUS: SBJICHHUE, HAyYHBIA ()aKT, TUIIOTE3a, TEOpHs, 3aKOH, aHaJN3, CHHTE3, KIacCU(pUKAIIH, HAOII0ICHHUE,
U3MEPEHHE, SKCIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

dusnka: MaTepusi, aToM, JICKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHHE
BCIICCTBA, (1)I/I3I/I‘-IGCKI/IC BCINYNHBI, CIUHUIIbI 1/13MepeH1/151, CKOpOCTB, BHGPFI/ISI, Mmacca.

buonorus: kierka, opraHusM, JKOCHCTeMa, Ouocdepa, MeTaboIu3M, HACIEACTBEHHOCTh, aBTOTPOMHBIM W TeTepOTPOMHBIA THI MUTAHUS,
OpoxeHue, GOTOCUHTE3, JIbIXaHHE, OCIIKHU, YIIIEBOIbI, )KHUPbI, HYKJICMHOBBIE KHCIIOTHI, (DEPMEHTHI.

['eorpadus: moae3npie HICKONAEMBbIE, TOILTUBO.

TGXHOJIOFI/UIZ IINIIICBBIC HpOILYKTI)I, OCHOBBI paHHOHaHLHOFO IIMTaHUuA, MOIOIIIHEC CpeIICTBa, MaTepI/IaJII)I nu3 I/ICKyCCTBCHHLIX U CUHTCTHUYCCKHUX
BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne OCHOBbI XMMHH.

Atom. CoctaB aTOMHBIX sfep. XuMHueckuil 3aemeHT. M3otombl. CTpoeHHE 53JIEKTPOHHBIX O0O0JOYEK AaTOMOB, KBAHTOBBIE YHCIIA.
DHepreTHUeCKUe YPOBHU U MOAYPOBHH. ATOMHBIe opOutamu. Knaccudukanus XUMHYECKHX dIEMEHTOB (S-, p-, d-, f-amementsi). Pacnpenenenue
3JIEKTPOHOB 110 AaTOMHBIM OpPOHUTAIAM. ODJEKTPOHHbIE KOH(MUIYpallud aTOMOB »HJIEMEHTOB IEpBOr0O—4ETBEPTOrO IMEPHOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE KOHPUTYPALIUHA HOHOB. DJIEKTPOOTPULIATEIBHOCTD.

[lepuognueckuit 3akoH u Ilepumonudeckass cucremMa xumuueckux osyemMeHToB J[.M. MenneneeBa. CBsi3b NEPHOJUYECKOrO 3aKOHA U
Ileproanueckoil CUCTEMBI XUMHUYECKHUX JIEMEHTOB C COBPEMEHHOM T€OpUEN CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS! CBOMCTB XUMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CJIOXHBIX BEIIECTB 110 TpyNIaM U nepuojam. 3HadeHue nepuouueckoro 3akona /I.11. Menneneesa.

Xumuueckas CBs3b. BUIBl XMMHYECKON CBS3M: KOBAJEHTHas, MOHHAs, MeTajuimueckas. MexaHu3Mbl 0Opa30BaHUS KOBAJEHTHOM CBS3M:
OOMEHHBIM U JOHOPHO-AKUENTOPHBIA. DHEprus M AjauHa cBs3u. [loaspHOCTH, HANPaBIEHHOCTh M HACHIIIAEMOCTb KOBaJIEHTHOW cBsA3M. KpaTHbie
cBA3U. BopoponHas cBsi3b. MeKMOIEKYISIPHBIE B3aUMOACHCTBUS.

BajneHTHOCTh U BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOEHUEM (Ha mpumepe
COEIMHEHUH 2JIEeMEHTOB BTOPOTO MEPHOJIA).

[IpencraBienre 0 KOMIUIEKCHBIX coeluHeHUsX. CocTaB KOMIUIEKCHOIO MOHA: KOMIUIEKCOOOpa3oBaTelb, JIMTaHAbl. 3HAYEHUE KOMILJIEKCHBIX
coeauHenuil. [ToHsiTHE 0 KOOPAMHALIMOHHOW XUMUHU.

BerecTBa MOJIEKYISIpPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHs. THITbI KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) M CBOICTBA BEIIECTB.



Ilonarue o aucnepcHbIX cucremax. McrunHble pacTBopbl. [IpencraBnenne o komnonaHbIX pactBopax. CrocoObl BeIpaKEHHsI KOHLEHTpaLUn
pacTBOpPOB: MaccoBas [0JI1 BELIECTBA B PACTBOPE, MOJISIpHAs KOHLEHTpauus. HachlieHHBIE M HEHACBILICHHBIE PACTBOPBI, PAaCTBOPUMOCTD.
Kpucramnoruaparst.

Knaccupukanuss ¥ HOMEHKJIAaTypa HEOPraHMYECKHWX BeEHIeCTB. TpHBHAJIbHBIC HA3BaHUS OTAENBHBIX IPEACTaBUTENICH HEOPraHMYECKUX
BELICCTB.

Knaccugukanus XMMUYECKUX peakLui B HEOPraHUYECKOM 1 OPraHMuecKOol XUMHUU. 3aKOH COXPAaHEHHs MAacChl BELECTB; 3aKOH COXPAHEHUS U
MPEBpAILECHHs SHEPTHH PU XUMUYECKUX peakiusix. TertoBbie 3)(eKTb XuMHUUecKux peakuuid. TepMoXuMudeckrue ypaBHEHUSI.

CKOpOCTh XMMHMYECKOW pEakluu, €€ 3aBHCUMOCTh OT pa3iW4HbIX (akTopoB. ['OMOreHHble M TreTeporeHHele peakuuu. Kartamu3 u
KaTaJau3aTophl.

OOpatuMble U HeOOpaTHMbIe peaki. XuMuueckoe papHoBecre. KoHcTanTa xumMuueckoro papHoBecus. MakTopsl, BIUAIOLIME HA IOJOXKEHHUE
XUMHYECKOTO PAaBHOBECHUS: TEMIIEPATYPA, JAaBICHNE U KOHLIEHTPAllMU BEIECTB, y4acTBYOMUX B peakuuu. [Ipunnun Jle [Hlatense.

OnexTponutuyeckas auccounanusa. CuibHble U ciadble 37eKTpoiauThl. CreneHb auccounanuu. Cpena BOJIHBIX pPacTBOPOB: KHUCIIOTHaf,
HelfTpanbHas, menoyHas. Boroponusiit nokaszarens (PH) pactBopa. 'maponus coneit. Peakuun noHHOro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OkuciauTens M BoccTaHOBUTENb. [Ipoleccel  OKHUCIIEHUS H
BOCCTAHOBJICHMs. BaskHelI1e OKUCIUTENN U BOCCTAHOBUTENIU. METO/1 3IEKTPOHHOI0 OajlaHca. DJIEKTPOJIN3 PaCTBOPOB U PACIlJIaBOB BEILIECTB.

DKCrepUMEHTAJIbHBIE METOJbl M3yYEHHUS] BEUIECTB M WX IPEBPALICHMI: pa3lioKEHUE MEPOKCHIAa BOAOPOJA B MPUCYTCTBUM KaTalu3aTopa,
MOJIEJIN KPUCTAJUTMUECKUX PEIIETOK, MPOBe/IeHHE peakliuii HOHHOTO 0OMeHa, OIpeesieHHe Cpeibl pacTBOPOB € MOMOLIbI0 HHAUKATOPOB, U3yUCHHE
BIIMSIHUS PA3JIMYHBIX (PaKTOPOB Ha CKOPOCTh XMMUYECKOH peakH U MOJI0KEHUE XUMHUUECKOr0 PaBHOBECHS.

Heopranuyeckasi Xumus.

[Tonoxxenune nemeramwioB B Ilepuoamueckoit cucreme xumuueckux snemeHToB .M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS MX aTOMOB.
dusnueckue cBoiicTBa HeMeTAIIOB. AJUIOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepoaa).

Bonopon. Iomyuenue, (usnueckue M XMMHUYECKHE CBOICTBA: peakIUMM C METaUIaMH U HEMETajulaMH, BOCCTAHOBMTENbHBIE CBOMCTBA.
I'mapuael. TonmmuBHBIE 3JIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, CHocoObl MONy4eHHs, (PU3NYECKHe W XUMHUYECKHe CBoicTBa. [amoreHoBomopoasl. Baxneimue
KHCIIOPOJICO/IEPKAILIME COETMHEHMS rajoreHoB. JlabopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI MOMyYEHUs TajloTeHoB. [IpruMeHeHue rajJoreHoB U ux
COCIMHEHUM.

Kucnopoa, o30H. JIabopaTopHble U MPOMBIIIEHHBIE CIIOCOOBI MONydYeHUs Kuciopoja. Puznyeckue U XUMHUECKUE CBOMCTBAa U MPUMEHEHUE
KUCI0poJa U 030HA. OKCHJIBI U TIEPOKCHUJIBI.

Cepa. HaxoxmeHue B mpupoje, crocoOsl mosyueHus, pusndeckue u xummdeckue cBoiictBa. CepoBopopon, cyiabduasl. Oxcun cepoi(1V),
okcup cepbl(V1). CepHucTas 1 cepHasi KUCIOTHI M UX coiil. OCOOEHHOCTH CBOUCTB CepHOM KUCIOTHI. [IpuMeHeHne cepsl U €€ coeAMHEeHU.

Azot. Haxoxenue B mpupoie, Croco0bl MoaydeHus, pu3nyeckue 1 XuMHUeCKrue CBOWCTBAa. AMMHMAK, HUTpUAbl. OKCHIIBI a30Ta. A30THCTas U
a30THast KUCJIOTHI ¥ UX coil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHne a30Ta U ero coequHeHN. A30THbIE y100peHusl.



®dochop. Haxoxnenune B mpupoze, crnocodbl moimydeHus, Gusnueckne u xumudeckue corctBa. @ochunbr u Gochun. Oxcuasr pocdopa,
dbochopnas kucnora u e€¢ conm. [Ipumenenne pocdopa u ero coenunennii. DochopHbie yI0OpEHHS.

VYraepon, HaXOXJACHUE B MpHUpoe. AJUIOTporiHble Moaupukanun. Ou3ndyeckue U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB, 00pPa30BaHHBIX
yraepoaoM. Okcup yriepoaa(ll), okcun yrnepona(lV), yronpHas kuciora u €€ conu. AKTUBUPOBAHHBIN Yronb, ancopomus. dymnepensl, rpadeH,
yriaepoaHble HAaHOTPYOKU. [IprMeHeHue npocThIX BemecTB, 00pa30BaHHBIX YIJIEPOJIOM, U €r0 COSTUHEHHI.

Kpemuuii. Haxoxzaenue B npupoze, cnocoObl monydenus, puzndeckue u xummueckue cporctBa. Oxcua kpemuusi(1V), kpeMHueBas Kuciora,
cwinkarsl. [I[pumenenune kpeMHus u ero coeaAuHeHnid. CTeks10, ero nojy4yeHue, BUJIbl CTEKJIA.

[Tonoxenne meramnoB B Ilepuoanyeckoll cucTeME€ XHMHUYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JIOUEK aTOMOB
MetaiioB. O6mmue dusnueckue cBoiicTBa MeTasuioB. [IpuMenenue MetamioB B ObITy U TexHHKE. CIsIaBbl METAJLIOB.

DNeKTPOXUMHUECKUNA pA HampshkeHHi MeTtaiioB. OOmume crnocoObl MOMYyYeHUs METauIoB: THUIPOMETAILTYpPIus, HTHUPOMETAILTyprus,
anekTpometamutyprus. [lonstue o koppozun MetaioB. CiocoObl 3alIUTHI OT KOPPO3HH.

OO6mast xapakrepuctuka metamioB |A-rpynmst [leproandeckoit cucteMbl XUMUYECKHX 3JIEMEHTOB. HaTpuii U Kanuii: noixy4enue, pu3nuecKkue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE POCTHIX BEIIECTB U UX COCTUHEHHIA.

Obmas xapakrepuctuka metamioB |lIA-rpynmsr Ilepuoanueckoil cucTeMbl XUMUYECKHX JJIEMEHTOB. Maruwii M KaiblUil: MOJy4YeHHE,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, TPUMEHEHHE MTPOCTHIX BEIIECTB M UX COeTUHEHNUN. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

ANOMHUHUI: TIONTy4eHre, GU3NIECKHe U XUMUUECKHE CBOWCTBA, MPUMEHEHUE TIPOCTOTO BEIIECTBA M €r0 COeANHEHNH. AM(OTEpHBIE CBOWCTBA
OKCHJIa U TUJIPOKCH/IA AIFOMUHHUS, THIPOKCOKOMIUIEKCHI ATFOMUHHUSL.

OO61as xapakTepucTuka MeTamioB no6ounsix noarpymni (b-rpynm) [leproaudeckoii cuCTEMbl XUMUYECKUX 3JIEMEHTOB.

duznyecknue U XUMUYECKHE CBOICTBa Xpoma U ero coequHeHuil. Okcuasl u runpokcunsl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomats! u
JUXPOMAThI, UX OKHCIUTENbHbIE CBOMCTBA. [lonydeHne u npuMeHeHne Xxpoma.

duznyeckue U XMMUYECKHE CBOMCTBA MapraHiia U ero coequHennit. Baxueitmue coenquuenus: mapranma(ll), mapranma(lV), mapranma(VI) u
mapranua(VIl). Ilepmanranar kaausi, €ro OKUCIUTENIbHBIE CBOWCTBA.

dusnyueckue U XUMHUYECKHE CBOMCTBA jkene3a M ero coenuHeHuit. Oxcuasl, ruapokcuasl u conu xenesa(ll) u xenesa(lll). Tlonyyenue u
IIPUMEHEHHUE KeJle3a U €ro CIJIaBOB.

®u3NYECKNEe U XMMUYECKUE CBOMCTBA MEIN U €€ coeMHeHni. [lorydenrne u npuMeHeHne Meau 1 €€ COeTMHEHU .

[{uHk: momyyeHue, puzndeckre U XuMHUECKue cBoicTBa. AM(OTEpHbIE CBOMCTBAa OKCHAA U THAPOKCHIA IIUHKA, THAPOKCOKOMITJIEKCHI LINHKA.
[IpuMeHeHNEe IUHKA U €70 COEAMHEHUM.

DKcrepuMeHTANIbHbIE METOJbl U3yYEHHS BEUIECTB U WX IPEBpAIICHMI: U3yuyeHue o0pa3lioB HEMETAIOB, TOpeHue cepbl, pocdopa, xenesa,
Mar"vsi B KHUCJIOpOJe, M3Y4YEeHHE KOJUIeKIMH «MeTalabl U CIJIaBbl», B3aMMOJCHCTBHE IIEIOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOJOU
(BO3MOYKHO MCHOJIb30BaHUE BUIEOMATEPHUATIOB), B3aUMOJEHCTBUE LINHKA M JKEJIE3a C pacCTBOPAMHU KHCIJIOT M IIEJIOuel, KaUECTBEHHbIE PEAKLMU Ha
HEOpPraHWYECKUE aHMOHBI, KATUOH BOAOPOJA U KAaTHOHBI METAJNIOB, B3aUMOJEHCTBUE I'MAPOKCHIOB AJIOMMHMS M LIMHKA C pacTBOpaMHU KHUCIIOT U
iesioueH, pereHue HKCIepUMEeHTaIbHBIX 3a/1a4 1o TeMaM «l ajmoreHsn», «Cepa u e€ coeuHeHus», «A30T U Gocop U UX coeTuHEHUs Y, «MeTaibl
[JIaBHBIX MOATPYHI», «MeTaibl MOO0YHBIX MOATPYIII».



XuMHS H )KU3Hb.

Ponp xumuu B oOecrie4eHUH yCTOWYHMBOIO pa3BUTHs uenoBedecTBa. [IOHATHE O HaydyHBIX METOAAX IMO3HAHUS M METOAOJIOIMH HAay4HOIo
uccnenoBanus. HayyHble IpUHIUIBI OPTaHU3AIMH XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CIOCOOBI MONYYeHUs] BaXKHEHIINX BEmIeCTB (Ha
npUMepe MPOU3BOJCTBA aMMHAKa, CEPHOM KHUCIOTHI, MeTaHosa). [IpomblluieHHbIE CHOCOOBI TOJXYYEHHS METaNIOB M CIUIABOB. XHUMHYECKOE
3arps3HEHUE OKPYKaroLIel cpelibl U ero nociencTBus. Posib XuMum B o0ecrieueHH SHepreTu4eckoil 6e30macHoCTH.

XuMmus U 310poBbe udenoBeka. JIekapcTBeHHbIE cpencTBa. [IpaBuia MCHoIb30BaHUA JIEKAPCTBEHHBIX NpenaparoB. Ponb XuMuM B pa3sBUTHH
MEIULIMHBI.

XUMUS MUILIA: OCHOBHBIE KOMITOHEHTBI, MMUIIEBBIE 100aBKU. Poib XuMHUK B 00€CTI€YeHNN MTHUILEBON O€30MaCHOCTH.

Kocmernueckue u mnapgromepHsie cpeactBa. beitoBas xumus. IlpaBuna 6e30macHOro MCHOJIb30BaHMS INpenapaToB OBITOBONM XUMHM B
ITOBCEIHEBHOM KU3HHU.

XUMHS B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIbI (LIEMEHT, OETOH).

XuMus B CeJIbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaJIbHbIE YA00pEHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUaIbl, KPAaCKH, CTEKIIO, KepaMuka. MaTtepuans! 1 351eKTpoHuKkd. HaHoTexHOMIOTMN.

Pacuérnbie 3amaun.

Pacuérbl: Macchl BelecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJHOIO U3 YUaCTBYIOLIUX B PEAKIINU
BELIECTB, Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIM OJHO U3 BEIECTB MMEET MpUMECH, Macchl (00bEMa, KOJIUYECTBA
BEIIECTBA) IPOAYKTA PEaKIUH, €ClId OJJHO U3 BEILECTB JaHO B BUJIE€ PACTBOpA C OINpeIeIEHHON MacCOBOM J10J1ei pacTBOPEHHOTO BELIECTBA, MAaCCOBOM
JIOJI1 ¥ MOJISIPHOM KOHLIEHTPALMY BEUIECTBA B PACTBOPE, JIOJIM BBIXO/AA IPOAYKTA PEAKLIMU OT TEOPETUUECKHA BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MeXnpeaMETHBIX CBs3€l MpU M3Y4EHHH OOIIed M HeopraHudeckoid XumuM B 11 kiacce ocyliecTBIISETCS Yepe3 MCIONb30BaHHE
KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MMOHATUH, TaK U MOHATUH, IPUHSTHIX B OT/AEIbHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOme ecTeCTBEHHO-HAay4yHbIE TIOHATHSA: SBJIEHUE, HAy4HBIH (akT, TUIOTe3a, TEOpHs, 3aKOH, aHaliMu3, CHHTE3, Kiaccudukanus,
MEePUOJNYHOCTb, HA0JII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJEIb, MOJIEIIUPOBAHHUE.

duznka: MaTepusi, MUKPOMHP, MaKpOMHD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIBI, PaINOAKTUBHOCTb, MOJIEKYJIA, YHEPT€TUUECKHI
YpOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHME BEIECTBA, MACANBHBIM ra3, (pu3MuecKkue BEJIWYUHBI, €AUHHIIBI U3MEPEHUs, CKOPOCTb,
JHEpPIrHUs, Macca.

buonorus: knerka, opraHusM, sKocucreMa, Ouochepa, MeTaboIU3M, MaKpO- U MHUKPOAJIEMEHTHI, O€JIKH, YKUPBI, YIJI€BOJbl, HYKJICHHOBBIE
KHCIIOTHI, PEpMEHTHI, TOPMOHBI, KDYTOBOPOT BELIECTB U MOTOK SHEPTUHU B IKOCHCTEMAX.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorusa: XuMHUYECKass MPOMBILIIIEHHOCTb, METAJUIypIHsi, CTPOUTEIIbHBIE MaTEpPHalIbl, CEIbCKOXO3AMCTBEHHOE IPOU3BOJCTBO, MHILEBAs
MPOMBIIIJICHHOCTh, (papMaleBTU4ecKass IMPOMBIIUIEHHOCTb, MPOM3BOJCTBO KOCMETHYECKHX IPENaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHualoB, JEKTPOHHAs TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUAPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMLBI 110 XUMHWHW HA VIJIYVBJIEHHOM VPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbHI

B cooTBeTCcTBHM € CHCTEMHO-ACITEIBHOCTHBIM IIOJXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS IpeaMeTa «XHUMHs» Ha yPOBHE
cpeanero oOmiero oOpa3oBaHUsl BBIIEIEHBI CIEIYIOIINE COCTABIISAIOUINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUICKON TpakKJaHCKOW HACHTHYHOCTH;
TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOINPEACICHHIO; HalU4Me MOTHUBAUMM K OOYYEHHIO; TOTOBHOCTh U CIIOCOOHOCTBH
o0yyJaroImuxcs pyKOBOJCTBOBATbCS IMPHUHATBIMU B OOILECTBE MpaBWJIaMM M HOPMAaMHU IOBEACHHUS; HAJUYME NPABOCO3HAHMSA, SKOJOIMUYECKOU
KYJIBTYpPBl; CIOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pPE3YybTAaThl OCBOCHHUS TMpenMeTa «XUMHS» OTPa)karoT CHOPMHPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKOH
JESTEeTBbHOCTH 00YUYAIOIIUXCsI B IPOIIECCe pealn3alui 00pa3oBaTeIbHOMN eI TeTLHOCTH.

JIMYHOCTHBIE pE3y/lbTaThl OCBOCHUS MpeaMeTa «XUMHS» OTpa)xaroT CHOPMHUPOBAHHOCTh OIbITA IO3HABATENIBHOM M MNPAKTUYECKOH
JesTeIbHOCTH 00yUaroIIUXCsl B IPpOLiecce peain3alui 00pa3oBaTeIbHOM NesTeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HaHHUs 00YUYaIOLUMUCS CBOUX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHUSI K 3aKOHY U IIPAaBONOPSIIKY;

IIPEICTABICHNS O COLUAIbHBIX HOPMAX M MPaBUJIaX MEXINYHOCTHBIX OTHOLIEHUH B KOJIIIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM NEATENbHOCTH IPU CO3/1aHUM Y4eOHBIX IPOEKTOB, PELICHUM YYEOHBIX U IO3HABATENbHBIX 3ajad,
BBITIOJTHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh M IMPUHUMAaThb MOTHBBI, HAMEPEHHUs, JIOTUKY M apryMEeHTbl IPYIMX MpU aHaJIU3€ pa3IU4HbIX BUJOB y4eOHOM
NESITENIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HacJIeJUI0 OT€YECTBEHHON XUMMH;

YBaXXEHMsI K IPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U NPAKTHUECKOTO MPHIIOKEHUS XUMHH, OCO3HAHHS TOrO, YTO JaHHbIE HAyKH €CTb
pe3yJIbTaT AJTUTENIbHBIX HA0JI0IEHUH, KPONOTIUBBIX IKCIEPUMEHTAIbHBIX TIOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEepeca M MO3HABATEIbHBIX MOTHUBOB B IOJYYEHHU U IOCIEAYIOIIEM aHalIu3e MH(GOpPMAIMHU O MEPEOBbIX JOCTH)KEHUSX COBPEMEHHOMH
OTEUYECTBEHHON XMMMH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHMUS,;

CIOCOOHOCTH OIIGHMBATh CHUTYallUM, CBSI3aHHbIE C XUMHMUYECKUMH SIBJICHUSMH, W INPUHAMATh OCO3HAHHbBIC PELICHMs, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHUE U MOCTYNKH CBOMX TOBApUIIEH C MO3ULKNA HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS
ITOCJIE/ICTBHI MOCTYIIKOB;



4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHUMAHUS I[IEHHOCTEH 370poBOoro M Oe3omacHOro obpas3a >KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY
(bu3nIECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOIr0IeHHS TTPaBUII 0€30MacHOT0 OOPAIIEHHUS C BEIECTBAMU B OBITY, TOBCEJHEBHOM KU3HU, B TPYIOBOU JAEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH MPAaBWJI HHAWBUAYAJIBHOTO M KOJUICKTUBHOTO OE30MAaCHOTO MOBEACHUS B CUTYAIMX, YIPOXKAIOUINX 37I0POBBIO U )KU3HU
JIIONEH,

OCO3HaHWUsI OCJICACTBUI U HENPUATHS BPEAHBIX MIPUBBIYCK (YHOTPEOICHHUS aJIKOT OIS, HAPKOTHKOB, KYPEHHS);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEILCKON NIESTEIBHOCTH, OOIIECTBEHHO ITOJIE3HOH, TBOPYECKOW M APYIMX BHIAX
IEATeNbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUYECKHUX 33/1a4 COIMAIbHOM HAIIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO MPo(eccrii pa3inyHoro poia, B TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaXXECHUS K TPYLY, JIIOISIM TpyJa U pe3yabTaTaM TPYJIOBOU JAeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHIMBHIYaJILHOW TpaeKTOpHH oOpa3oBaHus, Oymymield mnpodeccun W peanu3and COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;

6) ’K0J10rMYecKOro BOCUTAHMS:

9KOJIOTMYECKH 11e7ecO00pa3HOro OTHOUICHHS K MPUPO/IE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HHU Ha 3emMiie;

MOHUMAaHUS TII00ANBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM, BIMSIHUS S3KOHOMHYECKHX MTPOIIECCOB HA COCTOSIHUE TIPHUPOIHOM U COIMAIBHON
Cpensl;

0CO3HAHMS HEOOXOJAUMOCTH HCIIOJIb30BAHMS JOCTIKEHUH XHMUU JIJISl PEIISHHS] BOIPOCOB PAIlMOHAIBHOTO MTPHPOIOTIONIE30BAHHS;

aKTHBHOTO HETPHUATHS ACUCTBHH, TNPHHOCAIIMX BPEA OKpYXKAOUeH NpPUPOIHON cpelae, yMEHHs NpPOTHO3UPOBATh HEOIAromnpusTHHIC
9KOJIOTMYECKHUE MOCIEACTBUS MPEIIPUHIMAEMBIX TEHCTBHIA U MPEIOTBPAILATh UX;

HAJIMYHST PA3BUTOTO SKOJOTMYECKOTO MBINUICHUS, YIKOJIOTHUECKOW KYIbTYPHI, OMBITA IS TEIHbHOCTH SKOJIOTHYECKON HANPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMM B ITO3HABATEILHON, KOMMYHHUKATHBHOM M COLMAIBHON MPAaKTUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO IPOTHBOCTOSTH
UJIE0JI0THUH XeMopoouu;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOH MPaKTUKH;

MOHUMAHUS CHeNU(PUKH XUMHH KaK HayKH, OCO3HaHHs e poiu B (DOPMHPOBAHMHU PAMOHAIBLHOIO HAYYHOTO MBIIIICHHUS, CO3IaHUU
[IEJIOCTHOTO TPEJCTABICHUS 00 OKPYKAOIIeM MUpE KaK O €MHCTBE NMPHUPOJIBI U YeJIOBEKa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUN
npo0JieM COXpaHEeHHUs IIPHPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00M 3HAYMMOCTH XMMHUU JUI COBPEMEHHOM IMBWIIM3AIMH: B €€ TyMaHHCTHYECKON HAINPaBICHHOCTH M BaKHOW PO B
CO3JIaHMHM HOBOH 0a3bl MaTepUANBHOW KYJIbTYpHl, B PEIICHWW TIIOOAIbHBIX TMPOOIEM YCTOHYHMBOTO DPa3BUTHs YeEJIOBEYECTBA — CHIPHEBOM,



SHEPreTHYECKOM, MUIIEBOW M 3KOJIOrMYecKON 0e30MmacHOCTH, B Pa3BUTUU MEIWLMHBI, 0OECIEUYEHUN YCIOBUN YCIHEIIHOTO TPyla M 3KOJIOTHYECKH
KOM(DOPTHOI JKHU3HH KaXKJ0TO YieHa OOlIecTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOJOB IMO3HAHUS, MCIOJb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU
MCIOJIb30BATh MMOTYYaeMbIC 3HAHUS I aHATN3a U OOBSICHCHHSI SIBICHUI OKPY)KAIOIIEro MUPA U MPOUCXOASIINX B HEM U3MEHEHHM, YMEHUS JIENaTh
000CHOBaHHbBIE 3aKIIOYEHUS Ha OCHOBE HAyYHBIX (PAKTOB U MMEIOIIUXCS JaHHBIX C LIEJIbI0 OTYyYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO UCIIOJIb30BAaTh XUMUYECKUE 3HAHUS JIsl peUIeHHsI TPOOJIeM B pealIbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEILCKON AESTEIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBIBHOMY 00Opa30BaHUIO U caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHWH MO0 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMuHbIX chepax npodecCHoHaTbHON AeSITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHbI€ pe3yabTaThl OCBOSHUS ITPOTPAMMBI IO XUMHUHU Ha YPOBHE CPEHETO OOIIEro 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE Ui  (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOUIMXCA MEXAMCHUIUIMHAPHBIE (MEXIpPEAMETHBIE) OOIeHayYHble MOHSITHS,
OTpaXKkarollKe IEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CIEIU(PUKY METOI0B TO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
JHEprusi, SIBJICHUE, TPOIECC, CUCTeMa, HAy4dHBIM (DaKT, TMPHHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHWE, HAOJIOICHHE,
U3MEpEHUE, SKCIIEPUMEHT U JAPYTUE);

yHHUBEpCalbHbIe y4eOHble JIeHcTBUS (TMO3HABaTelIbHbIE, KOMMYHUKATUBHBIE, pPETYISATHBHBIE), oOecreuynBaronme GopMUPOBAHUE
(YHKIIMOHATBHON IPaMOTHOCTH M COITMAIEHOIN KOMITETEHITUN 00yYaroIIIXCs;

CIIOCOOHOCTh 00YYAIOIIUXCSl MCIOIb30BaTh OCBOCHHBIC MEKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHWS M yHHUBEPCAJIbHBIC YYCOHBIC
JIEWCTBUSA B TO3HABATEILHON U COLMAIBHON MPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPAXAOT OBJAJICHWE YHUBEPCAIBHBIMH YUYe€OHBIMH TO3HABATENbHBIMH, KOMMYHUKATHBHBIMH H
PEryJasSTUBHBIMU JEHCTBUSIMHU.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS

1) 6a3oBble JIOrHYecKHUe AeiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U AKTYaATH3UPOBATH MPOOIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;

OIPEACIIATh HEJIN ACATCIIBHOCTH, 3aaaBasd mapaMETPhbl U KPUTCPHUHU UX JOCTHIKCHUSA, COOTHOCUTDH PEIYIIBTAThI ACATCIIBHOCTU C IMMOCTaBJICHHBIMU
LEIISIMU;

WCIIO0b30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMUYECKOTO MBILIUICHUS: BBIAEIATh XapaKTEPHbIE MPU3HAKU MOHSATUN M YCTAaHABIMBATH UX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7Sl OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SBICHUMH;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUH IAJIA Knaccmbnxaunn BCIICCTB U XUMHNYCCKUX peaKuHﬁ;



YCTaHaBJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMH SIBICHUSIMU;

CTPOUTBH JIOTUYECKUE pacCyKIeHUs (MHIYKTUBHBIE, NEAYKTHBHbIE, IIO aHAJOI'MM), BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOpEYUs B
paccMaTpUBaEMbIX SABICHHSX, (POPMYITUPOBATH BHIBOIBI U 3aKITIOUCHHS,

INPUMEHSATh B TPOLECCE IO3HAHMS HCIOJIb3yeMble B XHMHUU CHUMBOJHMYECKHE (3HAKOBBIE) MOJENH, NPEoOpa3OBBIBATH MOJICIBHBIC
IIPEJCTABICHU — XUMHUUYECKUH 3HaK (CHMBOJI) JIEMEHTa, XUMMUecKas (opMysa, YpaBHEHHE XMMHUYECKON PEaKIMM — IpPU peIIeHUH Y4eOHBIX
[I03HABATENbHBIX U MPAKTHUECKUX 33734, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIC MTPEJICTABICHMS AJIS BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX
BELIECTB U XUMUYECKHUX PEAKIIMM.

2) 6a3oBbIe HccIeI0BaTeIbCKHE JeHCTBHUA:

BJIaJIeTh OCHOBAMH METOJIOB HayYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

(GbopMyIMpOBaTH LEJIN U 337a4l MCCIEIOBAHUS, HCIIOJIBb30BaTh IOCTABICHHBIE U CAMOCTOATEIBHO C(OPMYIMPOBAHHBIE BONPOCHI B Ka4eCTBE
MHCTPYMEHTA MO3HAHUS M OCHOBHI JIs1 (POPMHUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABMIIBHOCTH BHICKA3BIBAEMBIX CYXKIICHHIA,

BJIa/IETh HABBIKAMU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEICHUS YYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHU s HAaOII01aTh
32 XOJIOM IIpollecca, CaMOCTOSITENIbHO IMPOTHO3MPOBATH €ro pe3yibTar, (GpopMynupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTHU
Pe3yabTaTOB UCCIIE0OBAHUS, COCTABIATh 00OCHOBaHHBIN OTUET O MPOeIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOH MCCIeNOBATeIbCKOW M IMPOEKTHOW JESTeIbHOCTH, MPOSBIATH CIIOCOOHOCTH W TOTOBHOCTh K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METO0B ITIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATbCSI B PAa3IMYHBIX HCTOYHHMKAX HMH(OpManuu (HaydHO-NONYJsIpHAs JUTepaTypa XUMHUYECKOIO COJCpXaHUs, CIPaBOYHbIE
nocodusi, pecypcol VMHTepHeTa), aHanuM3upoBaThb HHGMOPMALMIO pPa3IMYHBIX BUIAOB U (OpPM MpPEACTABICHUS, KPUTUYECKH OLIEHUBATh €&
JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTB;

(opMyIMpOBAThH 3alPOCHl U MPUMEHSATH PA3JIMYHbIE METOBl IIPU MOUCKE U 0TOOpE MH(pOpMAIUK, HEOOXOJUMOM /JIsl BBIOJIHEHUS y4eOHBIX
3aJ1a4 ONPEEIEHHOTO THIIA;

MIPUOOPETATh OIBIT UCIIOJIB30BaHUS HH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAalIbHYIO (OpMy MpeAcTaBiieHuss HHPoOpMauuu (CXembl, rpaduku, AuarpamMmbl, TaOJHIbI, PUCYHKH H
JpyTHe);

UCIOJIb30BaTh HAYYHBIN S3bIK B KQUEeCTBE CPEJICTBA MPHU paboTe ¢ XUMUYECKOH MH(pOpMaIMel: NPUMEHATh MEXIpeaIMeTHbIe ((pu3ndeckue u
MaTeMaTHYeCKue) 3HaK1 U CUMBOJIBI, (hOpMYyJIbl, a00peBUATypbl, HOMEHKIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAOAHOCTH.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

3a/1aBaTb BOIIPOCHI 110 CYHICCTBY O6CY)KI[aCMOI7I TEMBbI B X0A€ Auajaora /U JUCKYCCHH, BBICKA3bIBATh UACH, q)OpMYJ'II/IpOBaTB CBOH
MpEaAT0KEHUA OTHOCHUTCIIbHO BBIIIOJTHCHUA npez[nomeHHoﬁ 3aJa4u,

BBICTYNATh C MpE3eHTAlMel pe3yabTaTOB MMO3HABATEIBHON JEATEIHLHOCTH, MOJYYEHHBIX CAMOCTOSITEIHHO MM COBMECTHO CO CBEPCTHHKAMU
IIPY BBITIOJIHEHUN XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIICOBAHUIO CBOWCTB M3YyYaeMbIX BEIIECTB, pealu3alliil y4eOHOTO
MPOeKTa, U GOPMYIUPOBATH BHIBOJBI IO Pe3ybTaTaM MPOBEIEHHBIX UCCIIEOBAHUM MyTEM COTJIACOBAHMSI MO3ULIUN B X0OJ€ OOCYX ACHUS U OOMEHa
MHEHUSIMHU.

PerJIHTI/IBHbIe YHHUBEpPCAJIbHLIC y‘-leﬁl—[l)le JeCTBUA:

CaMOCTOSTEJIbHO IUIAHUPOBATh U OCYIIECTBIATH CBOKO MO3HABATEIBHYIO JAEATEIBHOCTD, ONpPEneisas €€ Uenu U 3a1a4i, KOHTPOJIUPOBATh U 110
Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH MpEIaracMblii alrOpUTM JCHCTBUN NPH BBIMOJIHEHUH Y4EOHBIX M HCCIIEAOBATEIBCKUX 3ajad, BHIOWpATh
Haunbonee 3(h(HEeKTUBHBIN CIIOCO0 UX PEICHUs C YUYETOM MOIYYEeHUS HOBBIX 3HAHHUI O BEHIECTBAX U XUMHUYECKUX PEAKIIHSIX;
OCYILECTBJIATH CAMOKOHTPOJIb JACATEIBHOCTH HA OCHOBE CaMOAaHaJIM3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpeameTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 XMMHUHU Ha yriyOJIEHHOM ypOBHE Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHMs BKIIOYAIOT
cnenuduueckue sl yueOHOro mnpeamera «XUMHS» HAy4yHbIe 3HAHHS, YMEHHS M CIOCOOBI JEHCTBHII MO OCBOEHUIO, HHTEpIpETalud U
peoOpa30BaHUIO 3HAHUM, BUJIBI IEATEIHHOCTH 110 TIOMYYEHUIO HOBOTO 3HAHMS M IPUMEHEHHIO 3HAHUH B PA3IMYHBIX YUEOHBIX CUTYaIUAX, a TAKXKE B
peabHBIX KU3HEHHBIX CUTYaIlUsIX, CBSI3aHHBIX ¢ XUMHUEH. B mporpamme o XuMuu npeMeTHbIE pe3yIbTaThl MPEACTABICHBI 110 TOJIaM U3YUYEHUSI.

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEICTABICHUN: O MECTE M 3HAUEHUM OPraHMYECKOW XMMMU B CUCTEME €CTECTBEHHBIX HayK M €€ pojM B 0OecredeHun
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA B PELICHUH MPOOJIEM SKOJIOTMYECKON, SHEPreTUUeCKON M MUILIEBOM 0€30MacHOCTH, B Pa3BUTHHM MEIULIMHBI,
CO3/IaHMM HOBBIX MAaTE€pHAJIOB, HOBBIX HCTOYHUKOB OHHEPrUHM, B O0OECIEYEHHH palUOHAIBHOTO IPUPOJONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUS U 0011eH KyIbTyphl 4EJIOBEKa, a TAKXKe IKOJIOTHYeCKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpee;

BJIQJICHUE CHCTEMOM XHMMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOINOJArarolUe IOHATUS — XUMHYECKMHM JJIEMEHT, aToM, 4Ipo U
ANIEKTPOHHAsT 000JI0UKa aToma, S-, P-, d-aTOMHbIE OpOMTANIM, OCHOBHOE U BO30YXKIEHHOE COCTOSIHUSI aTOMa, THOPUIM3AIUs aTOMHBIX OpOUTAaJIeH,
HOH, MOJIEKYJa, BAJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIEHUS, XMMHUYEcKas CBs3b, MOJb, MOJISIpPHAas Macca, MOJIAPHBIA OO0BEM,
YIJIepOAHBIN cKeneT, (yHKUMOHAJIbHAs TpyINna, paauKall, CTPYKTypHble (opMyibl (pa3BEPHYTHIE, COKpalEHHbIC, CKEJETHBIE), H30Mepus



CTPYKTypHasi M INPOCTPAHCTBEHHAs (reoMeTpUyecKasl, ONTHYECKas), U30MEpbl, TOMOJIOTUYECKUNA PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI- U
a30TcoJieprKalllue OpPraHUYecKue COEAMHEHUS, MOHOMEp, HOJMMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCIUHEHHUS; TEOPHM, 3aKOHBI
(mepuoanueckuii 3akon J[. 1. MenaeneeBa, Teopusi CTpoeHHs opraHnyeckux Bemiects A. M. ByrnepoBa, 3aKkoH cOXpaHEHUSI MacChl BELIECTB, 3aKOH
COXpaHEHHS W MPEBPALICHUS YHEPIUU NPU XUMHUYECKUX PEaKIHX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMUH, MUPOBO33PEHUECKUE 3HAHUS,
JeKallie B OCHOBE IMOHMMAHUSl NMPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKUX SIBJICHUM; NpEICTaBIEHHs O MEXaHM3MaX XMMHYECKHUX PEeaKIMH,
TEPMOJMHAMHUYECKUX M KHUHETUYECKMX 3aKOHOMEPHOCTAX HX IPOTEKaHHs, O B3aMMHOM BIIMSHUM aTOMOB M TPYII aTOMOB B MOJEKyJax
(MHOYKTUBHBIA 1 Me3oMepHbIH 3¢ dekTol, opuentantsl | u Il poxa); gaxTonornyeckue cBeAEHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH U O€30MacHOM
MCTOJIb30BAHNHU BAKHEUIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOW JEATEIFHOCTH YeNIOBEeKa, OOIMX HAYYHBIX MPUHLIUIAX XUMHUYECKOTO
IIPOM3BOJICTBA (Ha MPUMEpE MTPOU3BOACTBA METAHOJIA, IEPepadOTKU HEPTH);

c(OPMHUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTE€PHbIC MPU3HAKU MOHATHUH, YCTAaHABIMBATh UX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIINE
MIOHATHS TIPH ONMCAHUHU COCTaBa, CTPOSHUS U CBOWCTB OPTaHUYECKUX COCTUHECHUH;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIOJIb30BAaTh XUMHUUYECKYI0O CHUMBOJIMKY JUI COCTaBJIEHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX)
(bopMys1 OpraHUYEeCKUX BEILECTB;

COCTABIISITh YPAaBHEHHMS XUMHUYECKUX PEAKIUA M PACKPHIBaTh HMX CYIIHOCTh: OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKUUH MOCPEICTBOM
COCTABIICHHS AJIGKTPOHHOTO OanaHca STHX pEaKIMid, peakuii MOHHOTO OOMEHa IyTEM COCTABICHHS WX IOJHBIX W COKPANIEHHBIX HOHHBIX
yYpaBHEHUH;

M3rOTaBJIMBATh MOJIENTU MOJIEKYJl OPTaHUYECKUX BELIECTB AJIS MIUTIOCTPALMU UX XUMUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHIA: yCTaHABIWBATh IPHHAIC)KHOCTh H3YYCHHBIX OPTaHUYECKHMX BEIIECTB IO HMX COCTaBy W CTPOCHHUIO K
OTIpeNIeIEHHOMY KJIacCy/Tpylie COeAMHEHWH, JaBaTh UM Ha3zBaHUs 1o cucremarnmyeckoid HomeHnkiatype (IUPAC) m mpuBOIWTH TpHUBHAIBHEIC
Ha3BaHUS JJIS OTJENBHBIX MPEACTaBUTENCH OpraHMueCKUX BELIeCTB (ITUJICH, alleTUIICH, TOJYOJI, TIIUIEPUH, STUIICHTIIUKOIb, PeHo1, (hopMallbAETH],
aleTanbJeru, aleToH, MypaBbUHasl KUCIIOTA, YKCYCHas KUCIIOTa, CTEapUHOBAsi, OJIEMHOBAA, MaJbMUTUHOBAS KUCIIOTHI, INIMIUH, alaHUH, MaJIbTO3a,
bpyKTO3a, aHUITNH, JUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U IPYTHE);

c(OPMHPOBAHHOCTH YMEHHUS ONPEACISATh BU XUMHUUECKOW CBSI3M B OPTaHMYECKUX COSIMHEHMSIX (KOBAJICHTHAs U MOHHAS CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

C(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHUS TEOPUM CTPOEHMsI OpraHuueckux BemecTB A. M. BbyrnepoBa 11t oObsICHEHUS
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHHUS;

Cc(OPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOEHHE, (U3NYECKHEe M XHMHUYECKHE CBONCTBA THIIMYHBIX TpPEICTaBUTENCH
Pa3IMYHBIX KJIACCOB OPTaHWYECKHX BEIIECTB: AIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJKaJIMEHOB, AIKWHOB, ApOMATUYECKUX YIIIEBOAOPOAOB, CIIUPTOB,
aJIbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOESAUHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOJIOB
(MOHO-, M- ¥ TOJIMCAXapUJOB), UIUTIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXAY HUMH YPAaBHEHHSIMH COOTBETCTBYIOIMX XMMHUYECKUX pPEaKIUid
WCTIOJIB30BAHUEM CTPYKTYPHBIX (HOpPMYIT;



c(OpPMUPOBAHHOCTh YMEHUSI TOATBEP)KIATh Ha KOHKPETHBIX MPUMEpPAX XapaKTep 3aBUCHUMOCTH PEaKIHOHHOW CIHOCOOHOCTH OpPraHMYeCcKHX
COEIMHEHMI OT KPaTHOCTH U TUIIA KOBAJIEHTHOM CBA3M (G- U M-CBS3H), B3AUMHOTI'O BJIMSHHS aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKU YIJIEBOJOPOJHOTO ChIpbsi (HEe()Th, MPHUPOAHBIA Tra3, yroib), CHOCOOBI €ro
nepepadOTKU U MPAKTHUECKOE TPUMEHEHHE TPOIYKTOB epepaboTKy;

c(OpPMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOI 3HAHHUI O €CTeCTBEHHO-HAYYHBIX METO/AaX MO3HAHMs — HAOIIOJCHUH, U3MEPEHUH, MOICTUPOBAHNUH,
SKCIIEpUMEHTE (pealbHOM U MBICJICHHOM) U YMEHUS PUMEHSTh 3TH 3HAHUS,

c(OPMUPOBAHHOCTh YMEHHUSI NMPUMEHSTH OCHOBHBIE OINMEPAIMH MBICIUTEIBHON JEITEIbHOCTH — aHAU3 W CHUHTE3, CpaBHEHUE, 0000IIeHNE,
CUCTCMATHU3AallUI0, BBIABIICHUC NPUYNHHO-CICACTBCHHBIX CBsI3el — JJI1 U3YUYCHUA CBOMICTB BCIICCTB U XUMHNYCCKUX peaKLII/If/’I;

c(OpPMUPOBAHHOCTh YMEHHI1: BBISBIATH B3AaUMOCBSI3b XUMUUYECKUX 3HAHUN C MOHATHSAMHU U NPEICTABICHUAMHU JAPYTUX €CTECTBEHHO-HAYUHBIX
npeaMeToB i 0ojiee OCO3HAHHOTO MOHUMAaHMS CYIHOCTH MAaTE€pPHAIbHOTO €IMHCTBA MHUPA, UCIOJIb30BATh CUCTEMHBIE 3HAHUS MO OPraHUYECKOU
XUMHUHN I 00BsICHEHUS U IIPOTHO3UPOBAHHUA SIBJICHI/If/'I, HMCIOIIUX €CTCCTBCHHO-HAYYHYIO IIPUPOY,

c(OPMHPOBAHHOCTh YMEHHMU: NMPOBOAUTH PACUYETHI MO XUMHUYECKUM (opMyiaamM M ypaBHEHHSIM XHMHYECKHX PEAKIHH C HCIIOJIb30BaHHEM
¢busznueckux BenWYMH (Macca, 00bEM Ta30B, KOJIMUYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Pacd€Thl IO
HAXOXJICHUI0O XUMHUYECKOW (HOpPMYIBI BEIIECTBAa IO HM3BECTHBIM MACCOBBIM JOJSM XHMHUYECKUX 3JEMEHTOB, MPOAYKTaM CrOpaHHs, IUIOTHOCTU
ra3000pa3HbIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AHATTU3UPOBATh U OIICHUBATH C IMMO3HUIIUNA YKOJIOTHYECKON 0€30MMaCHOCTH MOCIICICTBUS OBITOBOM
U MIPOU3BOJICTBEHHOM JI€ATEIHHOCTH YENIOBEKa, CBA3AHHOMN ¢ MepepabOoTKON BEUIECTB, UCIOIb30BATh MMOJYUCHHbIE 3HAHUS JUIS IPUHATUS TPAMOTHBIX
pelnieHuit mpoOyieM B CUTYaIUsX, CBI3aHHBIX C XMMHUEH;

c(OPMUPOBAHHOCTh YMEHHUI: CAMOCTOATEIbHO IUIAHUPOBATh M IMPOBOJUTH XUMHUYECKHH SKCIIEPUMEHT (IIOJyue€HUE M HU3y4YEHHE CBOMCTB
OpPraHn4€CKUX BCIICCTB, KAYCCTBCHHBIC PCAKINHN YITICBOAOPOJ0B PA3JINYHBIX KJIACCOB M KHUCIIOPOACOACPKAIIUX OPraHMYCCKHUX BECIICCTB, PCHICHUC
AKCIIEPUMEHTANBHBIX 337ad MO0 PACIO3HABAHUIO OPTaHUYECKHX BEIIECTB) C COOJIIOJIGHHEM MpaBUI 0€30MacHOrO OOpaIleHHs] C BEIIeCTBAMHU U
nabopaTtopHbIM 000pymoBaHUEM, (OPMYIHUPOBATh IEeNb HWCCIEIOBAHMS, TMPEACTABIATh B pa3NIuyHOW (opMe pe3ynbTaThl JKCIEPUMEHTA,
AHAJIM3UPOBATD U OLICHUBATH UX JOCTOBCPHOCTD,

c(OpPMUPOBAHHOCTh YMEHUM:

coOJIIoAaTh MpaBUila HKOJIOTUYECKHU 1€JIECO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOH IEATEIBHOCTH B IIEJIIX COXPAaHEHUSI CBOETO 3/10POBbS,
OKpY’Karolllel MPUPOTHOM CPelbl U TIOCTUKEHUS €€ YCTOMUMBOTO Pa3BUTHS;

0CO3HaBaTh OMAaCHOCTh TOKCHUYECKOTO JIEUCTBHS HA KMBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAasl CMBICI MOKa3aTess
IAK;

AHAJIIM3UPOBATh HeHeCOO6p33HOCTB IMPUMCHCHUA OPTraHUYCCKUX BCIICCTB B IMMPOMBIINIJICHHOCTHU U B 6I)ITy C TOYKH 3pCHUA COOTHOUICHUA PHUCK-
M0Jb3a;

c(hOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBIATH IIeNICHANPAaBIECHHBIA MOUCK XUMUYECKOW WH(GOpMAIMK B PA3IUYHBIX MCTOYHHMKAX (Hay4dHas U
yueOHO-Hay4yHas JIUTeparypa, CpeicTBa MaccoBoil nHpopmauuu, VIHTepHET 1 Apyrue), KpUTHYECKH aHATU3UPOBATH XMMUYECKYI0 MH(OpMAIIHIO,
nepepabaTbIBaTh €€ U UCIIOJIH30BaTh B COOTBETCTBUH C TTOCTABICHHOW y4eOHOM 3a1aueii.



11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUA Kypca «O011as U HeOpraHMYecKasi XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHHUIA: O MAaTEPHATLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJICHUU MPUPOJBI, O MECTE U
3HAYCHWU XHUMHUHM B CHCTEME ECTECTBEHHBIX HayK M €€ pojM B OOECIEYCHHWH YCTOWYMBOIO PA3BUTHA, B PEUICHUU MPOOJIEM HKOJIOTHYECKOM,
HHEPreTUYECKO M MuiIeBoil 0€30MaCHOCTH, B PA3BUTUU MEAMLUHBI, CO3/IaHMM HOBBIX MAaTE€pHUajoOB, HOBBIX MCTOYHUKOB SHEPIUHU, B 00ECIEUEHUU
palMOHAIBHOIO MIPUPOJIONIONIb30BaHMs, B (POPMUPOBAHUN MUPOBO33PEHUSI U OOLICH KyJIbTYphl YEJIOBEKa, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOI'O
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOIHON CpeEAE;

BJI/ICHUE CUCTEMON XMMMUECKHUX 3HAHUI, KOTOpas BKJIIOUAET: OCHOBOIIOJATaIOLIUE MOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, PO aToMa,
M30TOIBI, AJIEKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHbIC OpOMTAIM, OCHOBHOE U BO30YKAEHHOE COCTOSHHS aTOMa, FHOPUIU3ALUs aTOMHBIX
opOuTasnelf, HOH, MOJIEKYNa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTb, CTENEHb OKHUCIECHUS, XUMMUYEecKass CBA3b (KOBaJCHTHas, MOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAs), KpUCTAUINYECKash pelIéTka, XMMHUUYECKas peaklMsl, pacTBOP, DJIEKTPOIUTHI, HEIIEKTPOJIUTHI, JIEKTPOIUTHUECKAs
IMCCOIIMAINS, CTETIEHb TUCCOIMALNU, BOAOPOIHBINA TOKA3aTeNb, OKUCINUTENb, BOCCTAHOBHUTEIb, TEIUIOBOH APPEKT XMMUIECKOH peakinu, CKOPOCTh
XMMHUYECKON pPEeaKLUu, XMMUYECKOE DPABHOBECHE; TEOPHMHM M 3aKOHBI (TEOpUs 3JIEKTPOIUTUYECKOHM Iucconuanuu, nepuoauyeckuit saxon JI.U.
MenpeneeBa, 3aKOH COXpPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M IPEBPALICHUS DHEPIUU NPU XUMUYECKUX PEAKLMSX, 3aKOH IOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JIEHCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUECKNE 3HAHMSI, JIeXkKAlllUe B OCHOBE
MIOHUMAaHUs MPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUN; COBPEMEHHBbIE IPEJCTaBICHUSI O CTPOCHMM BELIECTBA Ha aTOMHOM, HOHHO-
MOJIEKYJISIPHOM M HaJMOJEKYJISIPHOM YPOBHSX; NPEACTABICHUS O MEXaHM3MaX XUMHUYECKMX pEakUud, TEPMOJAMHAMUYECKUX M KHHETUYECKHX
3aKOHOMEPHOCTSAX MX MPOTEKaHMs, O XUMHUYECKOM PABHOBECHH, PACTBOpaxX M JHUCIEPCHBIX CUCTEMax; (DaKTOJIOTMYEeCKHE CBEIEHHsI O CBOMCTBAX,
coCTaBe, MOJIyYeHUH U O€30MacHOM HCMOJIb30BAaHUM BaXKHEMIIMX HEOPraHWYECKUX BEIIECTB B OBITY U NMPAKTUUYECKOW JEATENbHOCTH YeNIOBEKa,
OOIIMX HAayYHBIX MPUHIUIAX XUMHUYECKOTO IPOU3BOJICTBA;

Cc(OPMHPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTE€PHbIC MPU3HAKU MOHATHUH, YCTaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIHE
MIOHSATHS IIPH ONMCAaHUHU HEOPTraHUYECKHUX BEUIECTB U UX NPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIS COCTaBJI€HUs (OPMYJI BEILIECTB U YPAaBHEHUN XUMUYECKHX peaKlui,
cucremarndeckyto HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUSI OT/IENIBHBIX BEIIECTB;

c(OpPMUPOBAHHOCTb YMEHUS ONPEAEIATh BaJICHTHOCTh U CTEIIEHb OKUCIICHNUS XUMHUYECKHUX JIEMEHTOB B COEJUHEHUSX, BUJ XUMUYECKOU CBSI3U
(xoBaJIeHTHAas1, HIOHHAs!, METAJUINYECKAs1, BOJOPOIHAs), TUIl KPUCTAINIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

Cc(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJAa XMMUYECKOH CBSI3M M THUIA KPUCTAIIIMUECKOW PEIETKH,
OOMEHHBIN U JOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJECHTHOMN CBSI3H;

c(OpPMUPOBAHHOCTh YMEHMH: KiIacCHU(PHUIMPOBATh: HEOPraHMYECKHE BEIIEeCTBAa IO HX COCTaBy, XMMHUYECKHE pEaKUUu [0 pa3IuuHbIM
IpU3HAKaM (YHCIY U COCTaBY pearupyrollnux BEIIeCTB, TEIIOBOMY 3(h(eKTy peakunu, N3MEHEHHIO CTEeTIeHEeH OKUCICHHS 3JIEMEHTOB, 00OpaTHMOCTH,
YYacTHIO KaTajJu3aTopa U JPYTUe); CaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS M KPUTEPUU AJS KIacCU(UKALMU M3y4aeMbIX BEIIECTB U XMMHYECKHX
peakumii;



c()OPMHUPOBAHHOCTb YMEHHUS PAaCKpPbIBaTh CMbICI Nepuoandeckoro 3akona /. . MenaeneeBa u JeMOHCTPUPOBATL €0 CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENIBHYIO U IIPOTHOCTUYECKYIO (DYHKINMY;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTEpU30BaTh 3JCKTPOHHOE CTPOCHHUE aTOMOB M HMOHOB XMMHUYECKHX 3JIEMEHTOB IEPBOrO—4YETBEPTOTO
nepuozaoB [lepuoauueckoii cucremsr JI.J1. MenaeneeBa, UCIONb3Ys MOHATHUS «IHEPTETUYCCKUE YPOBHIY, «IHEPreTHUECKHE MOTyPOBHIY, «S-, P-, d-
aTOMHbIE OpOMTaIN», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKUE COCTOSIHUA aToMa»; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XMMHMYECKHX 3JIEMEHTOB U UX COCIMHEHUH 10 nepuoaam u rpynmnam [lepuoaudeckont cucremst . 1. MenaeneeBa, BaleHTHbIE BO3MOKHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB, MOJTBEPIKIATH
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEK]y HEOPTaHUYECKUMH BEILECTBAMU C IIOMOILBIO YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEaKLU;

C(OPMHUPOBAHHOCTb YMEHHSI PACKPBIBATH CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMNA MOCPEICTBOM COCTABICHUS 3JIEKTPOHHOIO
OanaHca 3TUX PEaKIMd; peakuil HOHHOTO OOMEeHa MyTEM COCTABIICHHS MX IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHHH, peakmuid TUIPOIIN3a;
peakuuii KoMIuiekcooOpa3zoBaHus (Ha IpUMepe T’HPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUS);

Cc(OPMHUPOBAHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKMX PEaKLUUi C Y4ETOM MX HHEPreTHUECKUX XapaKTepUCTHUK,
XapakTep M3MEHEHUS CKOPOCTH XMMHUYECKOM peaklMH B 3aBUCUMOCTH OT PA3IUYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIEHUs XUMHUYECKOTro
paBHOBECHSI MO]] BIUSHUEM BHEIIHUX Bo3aencTBuil (mpunuui Jle larense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPH30BATh XMMHUYECKHUE PEAKLUH, JIS)KAIMEe B OCHOBE NMPOMBIIUICHHOTO TOJXYYEHHUS CEpHOW KHCIOTHI,
aMMMaKa, o0IMe Hay4Hble IPUHIUIIBI XUMUYECKUX ITPOU3BO/ICTB; 11e1€CO00Pa3HOCTh IPUMEHEHHS] HEOPIraHUYECKUX BELECTB B IPOMBIIIIICHHOCTH U
B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh BJAJE€HUS CHCTEMOM 3HAHUI O MeTOoJaxX HAayyHOTO IO3HAHUS SBICHUM NpUpoabl — HaOIIOAEHHE, W3MEpEeHue,
MOJIETTMPOBAaHUE, SKCIEPUMEHT (pealbHbIi U MBICICHHBIN), MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHMsS NPUMEHSATh 3TH 3HAHUS IpU
HKCIEPUMEHTATBHOM UCCIIEI0BAaHUU BELIECTB M /ISl OOBSICHEHUSI XUMUUYECKUX SIBIICHUH, UMEIOIIMX MECTO B MPHUPOJIE, IPAKTUUECKOHN AeITeIbHOCTH
YeJIOBEKA U B IIOBCEAHEBHOM JKU3HU;

c(OPMUPOBAHHOCTh YMEHUS BBISBISATh B3aUMOCBS3b XUMUYECKUX 3HAHUN C MOHATHSMH U NPEACTABICHUSAMH JAPYTUX €CTECTBEHHO-HAYYHBIX
MpeIMEeTOB ISl 00Jiee OCO3HAHHOTO ITOHMMaHUsl MaTepUalbHOIO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHl: C MCIOIb30BAaHHUEM IOHATHUN «MaccoBas JI0JIs BEIIECTBA B PacTBOPE» U «MOJSpHas
KOHIIEHTPALIMs»; MacChl BEIIECTBA WM 00bEMA ra3a Mo U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCEe MIIM 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEaKIUH
BEIIIECTB; TEIJIOBOro 3¢ (ekTa peakiiu; 3Ha4YeHUs1 BOJOPOJTHOIO TMOKa3aTeNs paCTBOPOB KUCJIOT U IIEJI04Yel C U3BECTHOW CTENEHbIO MCCOLUAIlNY;
Macchl (00bEMa, KOJMYECTBa BEUIECTBA) MPOIyKTa peakliy, €ClId OJHO M3 UCXOAHBIX BEIIECTB JaHO B BUJE PACTBOPA C OMPENEIIEHHON MaccoBOM
70J1eH pacTBOPEHHOTO BEIECTBA WM AAHO B N30BITKE (MMEET IPUMECH); OIH BBIX0/1a IPOAYKTA PEaKIMU; O0BEMHBIX OTHOLIEHUH ra30B;

c(OPMHUPOBAHHOCTh YMEHMI: CaMOCTOSITENbHO IUIAHUPOBATh M IPOBOAUTH XUMHUECKHH HSKCHEPUMEHT (TPOBEJCHHE peakUuid HOHHOTO
oOMeHa, OATBEepKICHHE Ka4yeCTBEHHOIO COCTaBa HEOPraHWMYECKHX BEIIECTB, ONpEEICHHE CPebl PACTBOPOB BELIECTB C MOMOIIBI0 MHIANKATOPOB,
M3Y4YCHHUE BIIMSIHHS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOM pPEaKIMH, pElIeHHe SKCIEPUMEHTaJIbHBIX 3a/1ad Mo TemMaMm «MeTauibl» H



«Hemetamnei») ¢ coOmroaeHneM TpaBui 0€30MacHOro oOpalieHusi C BEIIecCTBaMU M JIaOOpaTOpHBIM 000pyaoBaHUEM, (HOPMYIUPOBAThH IICINb
UCCIICIOBAHMSI, IPECTABIIATh B PA3JINYHON (popMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOPMUPOBAHHOCTh YMEHHIA: COOJIOAATh TpaBUiIa MOJB30BAHUS XUMUYECKOW TOCYION W JTaOOpaTopHBIM O0OOPYIOBAaHHEM, OOpaIleHHsS C
BCIICCTBAMH B COOTBCTCTBUH C MHCTPYKIIHUAMMU 110 BBITTOJIHCHHUIO na6opaTopHHx XUMHUYCCKHUX OIIBITOB, 3KOJIOI'MYCCKU uenecoo6pa3H0ro IIOBCACHUA B
OBITY ¥ TPYJIOBOH JIEATEIILHOCTH B LIEJISAX COXPAHEHHUsSI CBOCTO 3JI0POBbSI, OKPYKAIOIICH MPUPOTHON CPEIbI M IOCTUKCHUS € YCTOWYMBOTO Pa3BHUTHS,
OCO3HaBaTh OMACHOCTh TOKCHYECKOT'O JICHCTBUS Ha JKUBBIC OPTaHU3MBI ONpPEICIEHHBIX HEOPraHUYECKUX BEIIECTB, IMOHUMAs CMBICI IOKAa3aTels
IIK;

c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBIIAThH IeJICHANPABICHHBIA MOUCK XUMHUYECKOW MH(POPMALUU B Pa3IMYHBIX MCTOYHHMKAX (HAy4YHAs U
yueOHO-HayuHasl JTUTeparypa, CPeICcTBAa MaccoBOW MHQpopMmanuu, HTEpHET U Ipyrue), KPUTUYECKA aHAIM3HUPOBATh XMMHYECKYI0 MH(OPMAIIHIO,
nepepadaTbIBaTh €€ M UCIOJIh30BaTh B COOTBETCTBHH C TIOCTABICHHON Y4eOHOM 3a/1a4eid.
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Ne i/ Tema ypoka = A S 3 NpoBe/IeH
[
)
SE E&  m
e = 8 2 <
5 = = S 2
5]
4 S 2 S o
= =< 23 = =
1 [Ipenmer u 3HaYeHUE OPraHUYECKON XUMUH, IIPEJICTABICHUE O 1
MHOI000pa3uy OPraHu4eCKUX COETMHEHUI
5 [Tpeamer u 3HaUEHHE OPraHUYECKON XUMUHU, IIPEACTaBICHUE O 1
MHOr000pa3u OPraHu4eCKUX COETMHEHUI
3 XUMHUECKasi CBsI3b B OPraHMUECKUX COCIMHEHUSAX. MeXaHU3Mbl 1
00pa30BaHus KOBAJEHTHOW CBSI3HU, CIIOCOOBI pa3pbiBa CBs3€H
DIIEKTPOHHOE CTPOEHUE aToMa yriiepoaa (OCHOBHOE U
4 BO30YKIEHHOE COCTOSIHYS ). BajeHTHBIC BO3MOKHOCTH aTromMa 1
yriepoaa
) Teopus cTpoeHust OpraHu4ecKux coeqnHeHnid A. M. bytiieposa 1
5 Bunbl n3oMmepun: CTpyKTypHasi, IpOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1
3¢ deKThl B MOJIEKYIaX OPraHMUECKUX COeTMHEHUI
7 [IpencraBnenue o kiaccuPUKAUN U CUCTEMATHYECKas 1
HomeHkiarypa (IUPAC) oprannyeckux BemecTs
Knaccugukarus peakiuii B opraHn4eckoil Xummun
Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME
10 AJKaHbBI: TOMOJIOTUYECKHH psil, 001mas popmyiia, HOMEHKJIATypa u 1
U30MEPHUSL, NEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
11 Pu3nyeCKne 1 XUMUYECKHE CBOMCTBA AJIKAHOB
12 Haxoxnenue ankaHos B npupoze. CriocoObl Mony4eHus u




MPUMCHCHHUC aJIKAHOB

[{uknoankanel: 00mmas Gopmya, HOMEHKIIaTypa U H30Mepus,

13 O0COOCHHOCTH CTPOCHUS U XMMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIyYeHUS U IPUMEHEHHE
Pemenne pac4€THBIX 3a/1a4 HA OIIPEACICHUE MOJIEKYJIAPHON

1 (dhOopMyITbI OPraHUIECKOTO BEIIECTBA 0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €ro cocTaB. CucTemMaTusanus u
000011IeHrE 3HAHU I10 TEME
AJKEHBI: TOMOJIOTHYECKHH psif, 001mas hopMyiia, HOMEHKIIATYpa,

15 ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CTpyKTypHAs U IIUC-TPAHC-U30MEPHS AITKESHOB

16 Pu3nyecKue 1 XMuMHUYECKHE CBOMCTBA alkeHOB. [IpaBuio
MapkOoBHHMKOBa

17 CriocoObl nostyyeHus 1 IPUMEHEHHE aJIKEHOB

18 [IpaxTuueckas padora Ne 1 mo teme "llomydenue sTuineHa u
M3y4EeHUE €ro CBOUCTB"

19 Pemenne pacuéTHbIX 3324 Ha ONpeAeTIeHINEe MOIEKYIIPHON
(bopMyITbI OPraHUYECKOTO BEIIECTBA

20 AnKagueHsl: COnpsKEHHbIE, U30JUPOBAHHBIE, KyMYJIUPOBAaHHEIE.
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

21 XUMUYECKUE CBOMCTBA COMPSKEHHBIX TUECHOB

22 CniocoObI Moy4eHus U MpUMEHEHUE allKaIueHOB
AJKMHBI: TOMOJIOTUUECKHH psijl, o01mas Gpopmysa, HOMEHKIIATYpa,

23 AJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
buznyeckue cBoiicTBa

24 XHUMHUYECKHE CBONCTBA aJTKMHOB

25 KauecTBeHHbIC peakiuy Ha TPOHHYIO CBSI3b

26 CriocoO#bI moTydeHus ¥ IPUMEHEHNE alTKHHOB




27

Pewenue 3anad: pac4€Tsl 10 YPaBHEHUIO XMMUYECKOW peaKIuu

28 Cucremaruszanusa U 0000IeHNEe 3HAHUN 110 TEME
ApeHBI: TOMOJIOTHYECKUH psiJl, 0011ast popmyra, HOMEHKIATYpA.

29 DNEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI OCH30J1a U
TOJTyoJIa, UX (U3UYECKUE CBOMCTBA

30 XUMHYECKUE CBOWCTBA aPEHOB: PEAKIIMH 3aMelleHUs

31 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU IPUCOCIUHEHNUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

32 Oco0eHHOCTH XMMHYECKHUX CBOWCTB CTUPOJIA

33 Pemenne pacuéTHbIX 3aa4 Ha ONpeAeTICHIE MOIEKYISIPHON
(bopMyIbl OPraHUYECKOrO BEHIECTBA

34 Crioco0bI osrydeHus 1 IpUMEHEHNE apeHOB

35 ['eHeTnyeckas CBS3b MEXAY pPa3IMYHBIMU KJIACCAMU
YIIIEBOIOPOIOB

36 Pacuérel o ypaBHEeHHAM XUMUYECKHUX peakiuii. CucreMaTH3arms
1 00001I[eHNE 3HAHUI IO TEME

37 [Ipuponansiii ra3. [lonyTHeie He(TAHbIE ra3bl

38 KameHHbIi1 yrosib 1 IpoyKThI €ro nepepadboTku

39 Hedtb u ciocobs! e€ nepepadorku. [IpumeHenne npoykToB
nepepaboTku HepTH

40 ['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU KJIacCaMH
YTJIEBOAOPOIOB

41 ["ajoreHonpou3BOIHbBIE YTIEBOJOPOIOB: AIEKTPOHHOE CTPOCHUE;
peaKIMy 3aMeIleHHs rajoreHa

42 JlelicTBue menoydeit Ha TaJIOreHNPOU3BOAHbIE. B3auMoaericTBue
JUTAIOTCHAIKAHOB C MATrHUEM M IUTHKOM

43 Cucremaru3zaius 1 000011eHNE 3HAHUHN 110 pazaeny

"Vranesonopoast"




44 KonTtponbHas padora no teme "YrieBonoposr"
[IpenenbHBIE OTHOATOMHBIE CIUPTHI: TOMOJIOTUYECKHI psifl, 001as

45 dbopmyia, CTpoOSHUE MOJICKYJI, H30MEpHs, HOMEHKJIATypa,
KJaccugukanus, Gpu3nyecKkue CBOMCTBa

46 XUMHYECKUE CBOMCTBA MPEJACTbHBIX OHOATOMHBIX CIIUPTOB

47 CrniocoOblI oTy4eHus U IPUMEHEHHE OJTHOATOMHBIX CIIUPTOB

48 [IpocTeie 3¢hupsl: HOMEHKIATYpa U U30MEPHsl, 0COOEHHOCTH
bu3NYECKUX U XUMHUUYECKUX CBOWCTB

49 MHOroaTOMHBIE CIIUPTHI: STUICHTIIMKOJIb U TIIULEPUH, UX
¢u3nUecKre 1 XUMHYECKHE CBOWCTBA

50 CriocoOblI Moy4eHus ¥ NIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB

51 DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE CBOMCTBA.
TokcuaHOCTh (heHOITA

52 XuMHu4eckue cBoicTBa (heHoma

53 Crioco0slI MoTydeHus U pUMeHeHue GpeHoma

54 [IpakTuueckast pabora Ne 2. Pemenue sKcriepuMeHTaIbHBIX 33124
no teMe "Crnuptel U heHobr"

55 CucremaTu3aiys U 0000IIeHHE 3HAHUN TI0 TeMe
ATbIeruipl ¥ KETOHBI: SJIEKTPOHHOE CTPOSHUE KapOOHMIIbHOM

56 IPYNIIbL; TOMOJIOTUYECKUE PsiJibl, 001as popmyiia, H30Mepus U
HOMEHKJIaTypa

57 Anbaeruipl ¥ KeTOHBI: (U3NYECKUE CBOWCTBA; PEAKITUU
PUCOCTUHECHNUS

58 Peakmyu okuciIeHHs 1 KaYECTBEHHBIE PEAKIINH allbJACTHAOB U
KETOHOB

59 CriocoObI TOTyYeHUS aTbJACTHU/IOB U KETOHOB

50 OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH

CTPOCHUS UX MOJICKYJI




W3omepus u HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, UX (pU3HUECKUEe

61 .
CBOWCTBA

62 XUMHUYECKUE CBOICTBA NPEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCJIOT

63 OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTH. MHOTOOOpasue
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U apOMaTHYECKUX

64 KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBurenu BeICHIMX KapOOHOBBIX KHCIOT

65 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT

66 Crioco0bI mosrydeHus 1 IpUMEHEHHE KapOOHOBBIX KHCIIOT

67 CrnoxHuble 3(hupbl: TOMOJIOTHYECKUH psil, oO1as Gpopmyia,
U30MEpHs U HOMEHKJIaTypa

68 ®dusnyecKkue 1 XUMHYECKUE CBOMCTBA 3(UPOB
Pemenune pacu€THpIX 3a1a4: 0 YPaBHEHUIO XUMUYECKOHN PEaKIIiH,

69 Ha OIPEJICTICHUE MOJICKYISIPHON (hOPMYJITBI OPTaHUIECKOTO
BEIIEeCTBA

70 [TpakTuyeckas pabora Ne 3. PemeHue skciepuMeHTalIbHbIX 3a71a4
no teme "Kap6oHoBble kucnoThl. CioxkHble 3hupbr”

71 Kupsr: ctpoenue, Gpu3MvecKrne U XUMUYECKHE CBONCTBA
(ruaponus)

7 Oco0eHHOCTH CBOMCTB JKUPOB, COJIEPIKAIINX OCTATKU
HETpeIeTbHBIX KUPHBIX KHCIOT. JKUPHI B IPHpoIe

73 MBpl1a Kak coJId BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE
neiicrBue. [lonstue o cuHTeTHUecKUX Moomux cpeacrsax (CMC)

74 ['eHeTHuecKas CBS3b YIICBOJOPOOB U KUCIOPOICOACPIKATITIX
OpPraHUYECKUX BEIIECTB

75 Pacuérel no ypaBHEHUSIM XUMHUYECKHUX PEAKLIUN




76

Cucremarusanus U 0000IEHUE 3HAHUN 110 TEME

OO61as xapakTepuCTHKa YTIIEBOAOB U Kilaccu(UKAIUS YIIIeBOJA0B

" (MOHO-, TU- ¥ TIOJIUCAXAPHJIBI)

78 Monocaxapuapl: GU3NUECKUE CBOMCTBA U HAXOXKACHUE B IPUPOJIE

79 [TpuMeHeHue TH0KO03bl, €€ 3HaUeHUE B )KU3HEAEATEIIbHOCTH
OopraHusma

80 Jucaxapuabl: caxaposa, MalbTO3a U JlakTo3a. Haxoxxnenue B
IPUPOJIE U IPUMEHEHHUE JUCaxapuioB

81 [Monmucaxapuapl: CTpoeHUE MAaKPOMOJIEKYJI, (pu3mueckue u
XUMHYECKHE CBOWCTBA, IPIMEHEHHE

82 [TonsiTrie 06 NCKYCCTBEHHBIX BOJIOKHAX

83 Pemienne pacueTHBIX 33aa4 Ha ONPEIEICHUE TOJIU BBIXOA
NPOIYKTa PEAKIIMH OT TEOPETUIECKHA BO3MOKHOTO

84 Cucrematu3zanus u 0000IIeHHE 3HAHUI TTO pa3aeiny

85 KonTtponsnast padora o Teme "Kucnopoacoaepsxarime
OpraHuYecKue coequHeHus"

86 AMUHBIL: KTaccupuKaIys, CTpPOCHUE MOJIEKYJ, o01as hopmyIa,
U30MepHsl, HOMEHKJIaTypa U (pU3HuecKue CBOCTBa

87 XuMHUECKUe CBOICTBA annu(aTHIecKuX aMUHOB

88 AHWIVH: CTPOGHUE aHWJINHA, OCOOCHHOCTH XUMHUYECKUX CBOMCTB
aHMIIMHA

89 Crioco0bI nostyyeHus 1 NpUMEHEeHne anupaTHIecKuX aMMHOB

90 AMUHOKHCIIOTBI: HOMEHKIJIaTypa U U30MepHsl, (pu3ndeckue
cBoiicTBa. OTAEIbHBIC IPEICTABUTENH 0-aMUHOKHCIIOT

01 XuMH4ecKre CBOMCTBA aMUHOKHCIIOT, UX OHOJIOTHYECKOE
3HaYeHHEe aMUHOKHCIOT. CHHTE3 U TUAPOIIN3 TIETITHIOB

92 Benku xak npupoaHbIe MOJUMEPHI; CTPYKTYpPbI OEJIKOB

93

XUMHUYECKHAE CBOUCTBA OEIIKOB




A3oTcozeprKalie reTepouKINIYecKUe COEIMHEHUS.

o4 HyxJienHOBbIE KHCIOTBI: COCTaB, CTPOCHHE U OMOJIOTHYECKas pOJIb 1

95 [TpakTrueckas padota Ne 4. PeneHue sKcriepuMeHTaNbHBIX 33184 1
1o TeMe "A30TcoiepKalle OpraHnyecKue CoeJMHeHus "

96 [IpaxTuueckas padora Ne 5. Pemenue skcriepuMeHTaIbHBIX 33124 1
1o reMe "Pacrio3HaBaHye OpraHUYECKUX COEAUHEHUN"

97 KonTtponpHas pabora no Teme "A30TcoepiKalie OpraHndecKue 1
coeuHeHus"

08 OCHOBHBIE IOHATHS] XUMHH BBICOKOMOJIEKYJIIPHBIX CO€IMHEHUN U 1
METO/bI UX CUHTE3a —II0JIMMEepU3aLius U MOJIMKOHIEH AU

99 [Tnactmacchl. YTunu3zanus u nepepadoTKa IIacTUKa

100 OnacToMepbl: HATypalbHbIM CHHTETHYECKHE KaydyKu. Pesuna

101 Bosokna: HaTtypanbHbl€, HCKYCCTBEHHBIE, CHHTETUUECKHUE. 1
[Tonumeps! crienualbHOrO Ha3HAUYEHUS

102 [IpakTrueckas padora Ne 6. Penenue skcriepuMeHTaIbHBIX 331249 1
no teMe "Pacro3HaBaHue miacTMacc 1 BOJIOKOH"

103 O06o0011eHe U cUCTeMaTU3alsl U3YYeHHOTO MaTepHraa 1o TeMe 1
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 103




11 KUIIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX sJIEP.
XUMHYECKHUH 3JIeMEHT. M130TOmnbI

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jara

Jlomainee
3aJaHue

CTpoeHuE AIIEKTPOHHBIX 000JI0YEK
aTOMOB, KBAHTOBBIC YHCJIa

Knaccudukanus XMMUYECKIX
9JIEMEHTOB (S-, P-, d-, f-3;meMenTHI)
PacnipeneneHme 3J1€KTPOHOB 110
ATOMHBIM OpOUTAJISIM

DJeKTpOHHBIE KOH(PUTYpaIHH
aTOMOB 3JICMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH

DeKTpOHHbIE KOHPUTypaIH
HMOHOB. DJIEKTPOOTPULIATEILHOCTh

Ilepuoauueckuii 3aK0H U
Ilepnoauueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa, CBSI3b C COBPEMEHHOU
TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U
CJIOKHBIX BEIIECTB MO IPyIIaM U
nepuoiaM

Cucremarusanus U 00001eHue




10

11

12

3HaHUH 110 TEME

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
KOBaJICHTHOM CBsI3U. BogopoaHas
CBsI3b. MEXKMOJICKYIISIPHBIE
B3aMMOICHUCTBHSA

BaneHTHOCTh U BaJIeHTHbBIE
BO3MOXXHOCTH aTOMOB. CBSI3b
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUYECKUM CTPOSHUEM

IIpencraBienus 0 KOMIUIEKCHBIX

COCIUMHCHMUAX: COCTaB U
HOMCHKIJIaTypa

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHUs. THmbl
KPUCTAJNINYECKUX PELIETOK U
CBOMCTBA BELIECTB

14

HOHSITI/IG (0] I{I/ICHepCHBIX cucremMax.
IIpencraBnenue 0 KOTIOUAHBIX
pacTBopax

15

16

VcTuHHBIE paCTBOPBI: HACBILLIEHHBIE
Y HEHACBIIICHHbIE, PACTBOPUMOCT.
Kpucramnornaparst

CriocoOb! BBIpaKEHUS
KOHIIEHTPALlU1 pacTBOPOB

17

Pemenue 3a1ay ¢ ucnosib30BaHUEM
HOHATHH "MaccoBas JOJIA
pacTBOpPEHHOTO BellecTBa',
"MoJIsipHas KOHIIEHTpaus'"




18

19

Knaccudukanus 1 HOMEHKIIaTypa
HEOPTaHMYECKUX BEIICCTB

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

20

21

22

KonTtponbHas pabora o Temam
"Crpoenue atoma. Ilepuoanueckuit
3akoH u [lepuoauyeckas cucrema
XHUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa", "CTpoeHue BelecTBa.
MHoroo6pa3ue BemiecTs"

Kiaccudpukanus XuMHIecKux
peakyii B HEOPraHMYECKOU U
OpraHUYECKON XUMHUH. 3aKOH
COXPaHEHHUS MaCChI BELIECTB; 3aKOH
COXPaHEHHUS U IIPEBPAIICHUS
SHEPTUHU MIPU XUMHUYECKUX PEAKIIUIX

Tennobie 3(hPEKTH XUMHUYESCKUX
peakuuii. TepmoxumMudeckue
ypaBHEHUS

23

Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEAKLUN U
TEPMOXUMHUYECKUM YPAaBHEHUAM

24

CKopoCTh XMMHUECKOHN peakinu, e
3aBUCHMOCTH OT Pa3IMYHBIX
¢daktopoB. Karanus u karanu3aTopsl

25

26

I'oMoreHHbIC U TETEPOTeHHbBIE
peaxiuu

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3nuuHbIX GakTOpPOB Ha




27

CKOPOCTh XUMHUYECKOM peakiuun"

OOGpatumbie 1 HEOOpATUMBbIC
peakiuu. XMMUYECKOE paBHOBECHE

28

[IpakTuueckas padora Ne 2 o reme
"BausiHue pa3nUYHbIX (GaKTOPOB Ha
I10JIO’)KEHUE XUMHUYECKOTO
paBHOBecuA"

29

30

31

32

DIEKTPOIUTHYECKAST TUCCOLIUAITHS.
CuibHBIC U CIIA0BIC DJICKTPOIIUTHI.
CrerneHp TUCCOINAIINN

HNonnoe npoussenenue Bojabl. Cpena
BOJIHBIX PacTBOPOB. BoopoiHbIi
nokazatenb (pH) pactBopa

I'maponus cosneit. Peakiuu,
MPOTEKAIOIIKE B paCTBOPaX
3JIEKTPOJIUTOB

[IpakTuueckas pabora Ne 3 o Teme

"XuMH4ecKre peakliui B pacTBOPax
JJEKTPOJIUTOB"

33

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxxHeume oKucauTeny u
BOCCTAHOBUTEIHN

34

35

MeTox 3MeKTpOHHOTO (JIEKTOHHO-
MOHHOTO0) OanaHca

DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36
37

Pemenne 3a1a4 pasIMYHbIX TUIIOB

Pemienne 3amau PAa3JINIHBIX TUIIOB

38

Cucremarusanus 1 00001eHne




39

3HAHUH 110 TeMe "XUMHYCCKHUE
peakiuun"

KoHnTtponbHas pabota 1o Teme
"Xumuueckue peakiuu"

40

41

[TonmoxeHrne HEMETAIIOB B
[Iepuonnueckoii cucreme
XHUMHYECKHX dj1eMeHToB 1. 1.
MenpeneeBa 1 0COOCHHOCTH
cTpoeHus ux aToMoB. dusnyeckue
CBOICTBa HEMETAIIJIOB

AmoTponusi HeMeTauioB (Ha
pUMeEpe KUCIIOPO/Ia, CepHl,
docdopa u yriaepona)

42

Bonopon: nomyuenue, Gpusndeckue u
XAMHYECKHE CBOMCTBA. [ Mapu bl

43

44

45

["ajoreHsl: HaX0XJIEHUE B IPUPOJE,
CHOCOOBI OTyYeHHUS, PUIUIECKUE U
XAMHYECKHUE CBOMCTBA

I"aorenoBoopoael. Baxkueiiiue
KHCIIOPOJICOIEPIKALIUE COEAMHEHHS
rajJjoreHoB

JlaGopaTopHble U TPOMBITIUICHHBIE
CIOCOOBI MOTYyYEHUS TaJOTEHOB.
[IprMeHeHre TaToreHOB U UX
COEMHEHU I

46

[TpakTiueckast paborta Ne 4.
Pemenne skcnepruMeHTATBHBIX
3axay o teme "l"anoreusr"”

47

Kucnopon: nabopaTopHbie u




IPOMBIIIJICHHbBIE CIIOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XUMHUYecKHe cBoiicTBa. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

48
49

OKcHIbl U IEPOKCHUIBI

Pemenne 3ala4 pa3sIM4YHbIX TUIIOB

50

51

Cepa: Hax0XJIeHHE B IPUPOJIE,
CHOCOOBI OTMy4YeHUs, PUIUIECKUE U
XMMHYECKHUE CBOMCTBA

CepoBoaopon, cyabhuiIbl

52

Kucnoponconepxanime coeqfuHeHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIIOTHI

53

[IpakTuueckas padora Ne 5.
Pemenue OKCIICPUMCHTAJIbHBIX
3aaa4 o teme "Cepa u eé
coenqnuenusa”

54

55

56

A30T: HaX0X/IeHUE B IPUPO/IE,
CHOCOObI OTyYeHUs!, PU3NYECKUE U
XUMHYECKHE CBOMCTBA. AMMUAK,
HUTPHUIBI

Kucnopoaconepxaniue coeAMHEHUS
azora. OCOOCHHOCTH CBOICTB
a30THOM KHCIOTEI

[Ipumenenue azora u ero
COeIMHEHUI. A30THBIE Y100peHUS

57

®ochop: HaxoKAEeHNE B IPUPOJIE,
CHocoObl OTyYeHus!, PU3NYECKUE U
XuMH4eckue cBoiicTBa. Dochuapt u




58

dochun

Oxkcupl hocdopa,
dbochopcoaepxanue KUCIOTHI.
Comu dhochopHOH KHCITOTHI

59

[Mpumenenne docdopa u ero
coeaunenuii. dochopusie
yao0peHust

60

[IpakTuueckas padora Ne 6.
Pemienne skciepuMeHTAIBHBIX
3ama4d o Teme "A3ot u hocdop u ux
coeuHeHus"

61

VYriepoa: HaxoX/A€HHUE B IPUPOJIE,
QIJIOTPONHBIE MOAU(UKALINY;
du3nUecKre 1 XUMHIECKHE
CBOMCTBA, IPUMEHEHHE

62

63

Oxkcup yrinepona(ll), oxcun
yraepona(lV), yroneHas kucinora u
e€ conu

Pemenune 3amau Pa3JINYHBIX TUIIOB

64

KpemHunii: HaxoaeHue B IPUPOJE,
CIOCOObI OJTyUYeHUs], PU3NYECKUE U
XWMHYECKHUE CBOMCTBA

65

66

67

Oxkcun kpemuus(1V), kpemHueBas
KHCJI0Ta, CUJIUKAThI

[Ipumenenne kpeMHus U €ro
coequHeHuil. CTeko, ero
MIOJIy4YEHUE, BUJIbI CTEKIIA

Pemenne 3a1a4 pasIMYHbIX TUIIOB

68

Cucremarusanus U 00001eHne




69

3gaui o reMe "Hemeramipr"

KoHnTtponbHas pabota 1o Teme
"HemeTamis!"

70

71

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHSI OIITMOOK

[TonoxeHue MeTaIoB B
[Iepuonnueckoii cucreme
XUMHUYCCKUX 3JICMCHTOB.
Oco0eHHOCTH CTPOEHUS
JIEKTPOHHBIX 000JIOUEK ATOMOB
METAJUIOB

72

73

74

OO6mue ¢puznueckrue CBOMCTBa
MmeTaioB. [IpumeHeHne MeTaos B
OBITY U TEXHUKE

CmuiaBsl MetauioB. Kopposus
METAaJIJIOB

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

75

76

DNEKTPOXUMHUUECKHUH PsifT
HarpsHKeHud MetauioB. O0mme
CIOCOOBI MOTYYECHUSI METAJIJIOB

OO11ast XapakTepUCTHKA METAJIJIOB
|A-rpynnsl [lepuoanyeckoit
CUCTEMBbI XUMHYECKUX JIEMEHTOB.
Harpuii n xanuii: mony4eHue,
buznyecKkue 1 XuMUYECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEILECTB U UX COCITMHEHMI

77

OO0m1as XxapakTepUCTUKA METAIIOB
IHA-rpynnst [lepuoanueckoit




CHCTEMBI XMMUYECKHX 3JIEMEHTOB.
Maruuii 1 KaJIbLIMH: [TOJyYEHHE,
¢du3nveckre 1 XUMHYECKHIE
CBOWCTBA, IPUMEHEHHE MTPOCTHIX
BEILIECTB U UX COCTUHEHUI

78

79

80

JKEcTtkoCcTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

AJIIOMUHUH: TOJTy4YEHHUE,
buznyecKkue 1 XUMUYECKHe
CBOIICTBa, IPUMEHEHHE

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCUA ATFOMUHUA,
THJIPOKCOKOMITIIEKCHI ATFOMUHMSL, UX
pUMEHEHHE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

85

[TpakTuueckas paborta No 7.
Pemenue skcriepuMeHTaIbHBIX
3a7a4 0o teMe "MeTauIbl TIIaBHBIX
noarpynn"

OO61mas xapakTepuCTHKa METAJIOB
no6ouHsIx noarpymi (b-rpymm)
Ilepronnueckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB

dusnyeckrue U XUMHUYECKUE
CBOMCTBA XpOMa U €ro COCIUHEHUH,
UX IPUMEHEHUE

Baxwuelimme coenMHEHNs] MapraHia.
Ilepmanranar kanus, €ero
OKHCIUTEIbHBIC CBOMCTBA




86

duznueckre 1 XUMUUECKHUE
CBOMCTBA K€JI€3a U €r0 COCIUHCHUIA.
[lonydyenue v NpUMEHEHHE CIUIABOB
Kenesa

87

88

89

90

dusnyeckrue U XUMUYECKHE
CBOMCTBA MEIU U €€ COSANHCHUM, UX
MIPUMEHEHUE

dusnyeckrue U XUMUYECKHE
CBOMCTBA IIMHKA U €TI0 COCANHCHUH,
WX TIPUMCHCHHE.
I'mapokcokoMIIeKChI IMHKA

[TpakTuueckas paborta No 8.
Pemrenne skcnepruMeHTAIBHBIX
3a7a4 0o teMe "Merauisl IT000YHBIX
noarpymm"

Pemrenne 3amayd pa3audHbIX TUIIOB

91

92

93

O00011EeHUE U CUCTEMATU3 AL
W3Y4EHHOT'0 MaTepuaa mo TemMe
"Merasuter"

KonrtponbHas pabora no reme
"Metamnsr"

AHanm3 pe3yinbTaToB KOHTPOJIBEHOU
paboThI, KOPPEKIHS OMNOOK

94

Ponb xumun B obecieueHun
YCTOMYHBOTO Pa3BUTHUSA
yenoseudecTBa. [IoHATHE 0 HAYYHBIX
METOJIaX UCCIIEI0BaHUs BEILECTB

95

HaquLIe MMPUHIMUIIBI OpraHru3anunu
XUMHYCCKOI'0 IMpOMU3BOJACTBA.




96

97

[IpombInieHHBIE CITOCOOBI
NOJTY4CHHS BKHEHIITMX BELICCTB
XHUMHUUYECKOE 3arpsi3HEHHE
OKPY’KaroIen cpelibl U ero
HOCIICICTBUSI

X¥UMHS U 310POBbE YEIOBEKA.
JlexapcTBEHHBIE CpeICTBA

98

99

100

Xumus numu. Ponbk XxuMun B
00eCIICUCHNH TTUIICBOM
0e301macHOCTH

Kocmernueckue u mapdromepHbie
cpeactsa. beiToBas xumus
XHUMHS B CTPOUTEITILCTBE.
Bakneiime cTpouTeNnbHbIC U
KOHCTPYKIIMOHHBIE MaTepPUAIIbI

101

XHUMHS B CEJILCKOM XO3SIUCTBE.
Opranndeckie 1 MUHEPATbHBIC
ynoopeHus

102

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI U5 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



