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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamMMa o XMMUH Ha YpOBHE CpeHEro o01iero o0pa3oBaHus pazpadoraHa Ha
ocHoBe @DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, TpebOBaHUM K pe3yabTaTaM 0CBOeHUA defepanbHOi 00pa30BaTeIbHONU MPOTrpaMMbl
cpennero  obmiero  oOpazoBaHus(POIl  COO), mnpencraBiaeHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pazBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO M3y4eHHMS 3aHMMAET BAa)XKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanHusi ywammuxcsi 10-11 kmaccoB. W3yuenuwe mnpeamera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO TS alalTallly X K OBICTPO MEHSIOUIMMCS YCIOBHUSM JKU3HU B COIIYME, a TAaK¥Ke
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHu3alusax MnpodeccnoHanibHOrO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON U3 IPUOPUTETHBIX AUCHUTUIMH.

B mnporpaMmme mo XWMUM Ha3zHaueHHE TpeaMeTa «XHUMHUS» TOJIydaeT IOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKAHMUs, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAECTETLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOi1 110 XUMHH () yHKIIHU:

e HMHQOPMAIIMOHHO-METONYECKas, pealu3alus KOTOpod oOecreynBaeT IOJydeHHe
IPEJICTaBICHUS O LESAX, COJIEp)KaHUHU, oOliel cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYarOUIMXCS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

®  OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT  OIpeJlesIeHHe:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(OpMHUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI U OIIEHKHM OOpa30BaTeIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOHM arrectanuu B (OpMe €IUHOTrO
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma 11t yriyOJIE€HHOTO U3yUYE€HUSI XUMUH:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax OTAENbHBIX Hpoduiei, mpeaycMaTpuBaeT  paclpeneieHue Hu
CTPYKTYpUPOBAaHHE €r0 IO KJaccaM, OCHOBHBIM COJEpPKaTeNIbHbIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOT 0 JIIsl U3Y4eHUs
OTJENIBHBIX TEM;

e [peuIaraeT NpUMEpPHYIO MOCIE0BATEIbHOCTh H3YUEHHs y4eOHOro MaTepuaa ¢ yuéTom
JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3EH;

e 1aéT METONMYECKYI0 HMHTEPIpETALUIO IIeNiell W 3aJad H3y4eHHus IpeaMeTa Ha
yIIIyONnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKHU TIAHUPYEMBIX pe3yJlbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOy4yaromerocss IO OCBOCHHMIO COJEp>KaHUS
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMME 10 XMMHUH IIPEyCMOTPEHA IPEEMCTBEHHOCTD
¢ o0yyeHreM XMMHUH Ha YPOBHE OCHOBHOT'O 00111ero o0pa3oBaHusl. 3a mpeiejaMu YCTaHOBICHHON
IPOrpaMMOil 0 XUMHH 00s3aTeNIbHOM (MHBApUAHTHON) COCTABIISIIOIICH COAEpKaHUS Yy4eOHOTO
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTUBHON COCTABIIAIONICH, KOTOpast
JIOJKHA OMPEIEIISATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBerctBuM ¢ koHuenrtyajabHbIMH TOJoxeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriay0a&éHHOTO ypoBHEH B cucTeme auddepeHIInpoOBaHHOTO 00yUYeHUs Ha
YPOBHE cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJEHHOTO U3Y4EHUs HAPaBJICH Ha
peau3alyio MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TAallOM MOJTYYESHUsI XUMUYECKOTO 00pa3oBaHus
B paMKaX M3y4Y€HHs CIELHATbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLIUILUIMH B By3aX U
OpraHu3aIysaX cpelHero nmpodeccuoHaabHOro 00pazoBanus. B 3Tol cBs3M M3ydeHHE MpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO IPEUMYILIECTBEHHO HA PACLHIMPEHUE U YIIyOJIeHHe TeOPEeTUUECKONH U
NPaKTUYECKON MOJATOTOBKHM OOYYAIONIMXCS, BRIOPABIIMX OMPEACIEHHBIH NMpoduib 00ydyeHus, B
TOM 4YHCIE C TMEPCIEeKTHBOW TMOCIEIYIOIMEro TMOIYyYeHHs] XUMHYECKOro oOpa3oBaHUS B
opranmuzanusax npodeccuonanpsHoro oopazosanusi. Hapsay c stum, B cBere Tpeboanuii @I'OC
COO x mIaHHpYeMBIM pe3yJbTaTaM OCBOCHUS (enepanbHON 00pa30BaTeNbHON MPOTrpaMMbI
cpeanero oOmiero o0Opa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHUS 00ydaroImUXCcs, Ha (GOPMUPOBAHKE Yy HUX
OOILIEMHTEIUIEKTYAIbHBIX YMEHUI, YMEHHI palMoHaNIU3alli yueOHOro TpyAa U 000OMIEHHBIX
CIO0CO0O0B JEATENbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBmsitomiuMH  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yriiyonéHuble Kypebl — «Opranudeckas XuMus» U «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEp:KaHUs 3TUX KYpCOB B
IporpaMMme Mo XMMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHUS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUUM IOJIydaeT OMNpEesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOIE€HHOM ypOBHE M3Y4EHHUs MpeaMeTa obecreueHa
BO3MOXKHOCTh 3HAUUTEIHHOIO YyBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKHX DJIEMEHTaX U
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YriyOJeHUs NMPeACTaBIECHUN O CTPOECHUU
BEIIECTBAa, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUsS PEaKIUil, paccCMaTpuBaeMBbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKasl CBSI3b OOBSCHSETCS C
TOYKH 3pEHUS DHEPTeTUYECKUX U3MEHEHUH Npu e€ 00pa30BaHUM U PA3PYILIEHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHsEeTCs (POPMUPOBAHHEM
NpeJCTaBICHUNH 00 AMEKTPOXMMUYECKHX IPOLECcax U DJIEKTPOJIM3€ PacIIaBOB U PAaCTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHUU PEAKIUOHHON CIOCOOHOCTH
COCTMHEHUH yJensieTcss 0co00e BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX A (deKTax, O B3aUMHOM
BJIMSIHUY aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIUi.

Ocoboe 3HaYeHne UMEET TO, YTO Ha COZCpPKaHHWE KYpPCOB XHUMHH YTIyOJIEHHOTO YpOBHS
M3YYEHHUS 7S KJIACCOB OMpeAenEHHOro npodus (T1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 0011el cucTeMe NPeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE IIPEAMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XUMHUKO-(U3NIECKOTO NMPpodust 60bIoe
3HaYeHue OynyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. llpu u3ydenun
IpeaMeTa B JaHHOM Cllydae akLEeHT OyZeT clejlaH Ha OOLIHOCTb METO0B M03HaHMs, OOLIHOCTh
3aKOHOB ¥ TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJIApHAst TeOpUs (MOJIEKYJIApHAst TEOpUs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHbI TEPMOAMHAMHKH, DSJICKTPOJIN3a,
IIPEACTABIICHNS O CTPOCHMHU BEILECTB U IPYTroOe.

B 10 ke Bpems B cozepkaHUM MpeaMeTa s KJIacCOB XMMUKO-OMOJIOTMYECKOro mpoduis
OonblIMi yaenabHbIN Bec OyJeT UMeTh OpraHuyeckas XuMus. B 3Tom ciydae mpenocraBisercs
BO3MOXHOCTB /17151 60J1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOZST, K IpPUMEPY, TaKue CTPYKTYpHbIE
KOMITIOHEHTBI, KaK JIUMHUIbI, OCNIKM, YIJIEeBOJbl, HYKJIEMHOBbIE KUCIOTHI U apyrue. Ilpu stom
3HAaHUSA O COCTAaBE€ M CBOWCTBAxX IPEICTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CILy’KaT OCHOBOM JIJIsl U3YYEHUs CYLIHOCTU IIPOLECCOB (POTOCUHTE3A, AbIXaHMS, IUIIEBAPEHUS.

B muane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA PAKTUYECKOT0 IPUMEHEHNUS HayYHbIX 3HAaHUM U3ydEHUE IIpeaMeTa
«XuMmus» Ha YriyOJEHHOM YpOBHE OCHOBAHO HA MEXKIIPEAMETHBIX CBS3AX € Y4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IIpeIMETHBIX obnactell «EcTecTBEHHO-HayuUHBIE TPEAMETHI,
«MaremaTtuka u uHpopMaTHKa» U «Pycckuil A3bIK U TUTEpATYpay.

[Tpyu m3yuenun yuyeOHOro mnpenmera «XHUMUS» Ha YIIyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpMHpOBaHHE OCHOB HAyKM XUMHUH Kak o0iactu
COBPEMEHHOIO €CTECTBO3HAHUSA, IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA MW OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJIbTypbl. Pemienue 3Toi 3agaun Ha yriyOlnEHHOM YpPOBHE H3Yy4eHUs
IpeaMeTa MpeArnoaraeT peaan3aluio TakuX Lelei, Kak:

e (QopmupoBaHuE NpPEACTABICHUI: O MaTEpUATbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
IIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€
BeJylleil posin B 00ECIEeUeHUH YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA: B PELIECHUU
po0JieM HSKOJIOTMYECKOM, SHEPreTUYecKol M MUIIEeBOH 0€30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3/JaHMH HOBBIX MaTe€pHajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00eCTI€YeHUU
palMOHATIBHOTO MPHUPOJIONONB30BaHuUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOLIeH
KYJIbTYpbl YeJOBEKa, a TakXKe JKOJIOTMYeCKH OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpELE;

® OCBOCHHME CHUCTEMBbl 3HAHUM, JEXKAIIUX B OCHOBE XHMHMUYECKOM COCTABJIAIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: (yHIaMEHTAIbHBIX TOHITUH, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX NPEJCTABICHUN O CTPOSHUM BEIECTBA HA PAa3HBIX YPOBHSX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAIMOJIEKYJISIPHOM, O TEPMOAUHAMMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHMS XMMHUYECKUX PEaKIHUid, O XUMUYECKOM
paBHOBECHM, PAacTBOpax M AMCIEPCHBIX CHUCTEMaX, 00 OOIMIMX HayuyHBIX NMPUHIUIAX
XUMHUYECKOTO ITPOU3BOJICTBA;

e (opmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOIO IMOHMMaHHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOYEBBIX HJIEH U mpobiem
COBPEMEHHOM XUMHH, 11 OOBACHEHHMsS M IPOTHO3MPOBAHUS SIBICHUH, HMMEIOLINX
€CTECTBEHHO-HAYYHYIO IpPHUPOJY; TPAaMOTHOIO peIIeHUs MpoOiieM, CBSA3aHHBIX C
XUMHUEH, IIPOTHO3UPOBAHMS, AaHAIM3a W OLEHKUM C IO3ULHUKM 3KOJIOIMYECKOMN



0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOM ¢ XUMHUYECKUM IPOU3BOACTBOM, HCIIOJIb30BAHUEM U N1€PEPAOOTKOM BELLIECTB;
yrayOleHne TPEACTABICHUNM O HAy4YHBIX METOJaX IMO3HAHUS, HEOOXOAMMBIX JUIS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
SIBJICHHH, UMEIOIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH U TIOBCETHEBHOM
JKU3HU.

B nnane peanusannu nepBooyYepeHbIX BOCIUTATEBHBIX U Pa3BUBAIOMINX (DYHKIIUN ETOCTHON
CHCTEMBI Cpe/iHero o0miero o0pa3oBaHus MPU U3YUYEHUH IpeaMeTa «XUMHUs» Ha YriyOnEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTb IPUOOPETAIOT TaKKE LIeJU U 3aJjauH, KaK:

BOCIHUTAHUE YOEKIEHHOCTH B I103HABAEMOCTH SIBICHUH MPHUPOMBI, YBAXKEHUS K
MPOLIECCY TBOPUYECTBA B O0JIACTH TEOPETHUYECKHX W TMPUKIAJAHBIX HCCIEIOBAaHUN B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBAIlMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUYEI0OBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CrocoOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOPAa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npoecCHOHANBHOM U OOIIECTBEHHOW MESATEILHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIB30BAHUS, Pa3BUTUE
HKOJIOTMYECKON  KyJIbTypbl,  NpUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJNE3HOU
DKOJIOTUYECKOH JESATEINBHOCTH.

OO0miee 4YuCIO YacoB, MPEIYCMOTPEHHBIX s HM3y4eHHUS XUMHH Ha YrayOJIeHHOM YpPOBHE
cpenHero odmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKONM XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiiepoaa. XUMUYecKasl CBSI3b B OPraHMYECKHX COCIUHECHMSIX.
Tunbl THOpUAM3aIMK aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN U JJOHOPHO-AKIIETITOPHBIN ). THITBI IEpEeKpHIBAaHMSI AaTOMHBIX OpOHUTANEH, G- U T-
cBsi3u. OpuHapHas, JBoWHAs W TpoiHas cBs3b. CrocoObl pa3pbiBa CBsI3€ B MoJIEKyJax
opranndeckux peuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNUE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAUHEHUH.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUAOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMmepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemiecTs. [lonsaTue o GyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABHTEIICH.

OcoOenHocT M KiIacCUpUKalMsg  OpraHuyeckux  peakuuil.  OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BEIIeCTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB IMpH HarpeBaHuu (TUiaBiIeHHe, OOyIJIMBaHME M TOPEHHE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOuiast popmyria, HOMEHKJIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opbutaneit yrieposa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIMM 3aMELICHUs, U30MEPU3ALMH, TETUAPUPOBAHU,
HUKJIA3aUM, TUPOJU3a, KpeKuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakUud
PaaMKaIbHOIO 3AMEILICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0aNnKaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHNE [TUKII0aIKaHOB.

Anxensl. ['oMonoruueckuii psj ankeHoB, o0mias GopMyna, HOMEHKIATYpa. DJIeKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AalKeHOB, SP>-TMOPUAM3AIMA aTOMHBIX OpbuTaneii
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIWCTBAa aJIKEHOB. XHWMHMUYECKHE CBOWMCTBA: PpEAKIHUM MPUCOCAMHEHHUS, 3aMEUICHUS B O-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI NOTYUYEHHUS 1 IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. [lommmepusanus conpsok€HHBIX aueHOB. CrocoObl
MOJIyYEHUS U MPUMEHEHHE aJIKaJUeHOB.

Ankunbl. ['oMonorudeckuil psii ankuHoB, oOmas Gopmyia, HOMEHKIATypa U U30MEpHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, AUMEPU3allMid U TPUMEpHU3alnu, okuciaeHus. KucnoTHele CBOICTBa ajJKWHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBbIE peaklMK Ha TPOiHYIO CBsA3b. CrocoObI
MOJIY4SHUS! U IPUMEHEHUE AIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, oomas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3oua. [IpencraBienue 06 OpueHTUPYIOIIEM ACHCTBUH 3aMECTHTEIICH B
OCH30JILHOM KOJIbLIE Ha MpHUMEpe AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepwu3arst ctupoia. CriocoOb! MoTydeHHs ¥ MPUMEHEHUE apOMAaTHYECKHUX YTIIEBOJOPOIOB.

[Mpuponnstii ra3. [lomyrabie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(THU: MEeperoHka, KPEeKHHT
(TepMHUYECKH, KaTaTUTUYECKHi), puopMuHr, nuponus. [IpoaykTsl nepepaboTku HEPTH, UX
MIPUMEHEHNE B POMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amelieHus
rajoreHa Ha TUJPOKCOTpYMMy, HUTPOTPYIIy, IUAHOTPyHmy, aMuHOrpymnmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa Miénoud. BzaumonelicTBue
JUTaJIOTEHAIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAUHEHMSIX.
Hcnonp30BaHre TallOT€HIIPOU3BOIHBIX YIIIEBOAOPOJIOB B OBITY, TEXHHKE M TPU CHUHTE3E
OpPraHWYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHMsS] BEIIECTB M MX IMpEBpallleHui: H3y4YeHHe
(bu3nYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEaKIUil YIIIEBOIOPOIOB
pa3INYHBIX KJaccoB (oOecliBeuMBaHHWE OpPOMHOW WM MOJHOM BOJBI, pacTBOpa MepMaHTraHaTa
KaJusi, B3aUMO/JICHCTBUE alleTUIICHAa C aMMHUAYHBIM pacTBOpOM okcuna cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa M BOAOpPOJa B OpPraHMYECKUX BEUIECTBAaX, MOJyYEHUE HTHIIEHA U
U3Y4YEeHHUE €ro CBOWCTB, O3HaKomuieHue ¢ kosutekuusmu «Hedpte» u «Yromp», ¢ obpaznamu
MJIacTMacc, KayudykOoB W  pPE3UHbI, MOJECIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
TaJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKyl (Ha MpUMepe MeTaHoja U
sTanona). ['omonmornyeckuit psia, obiiast popmyna, H30Mepus, HOMEHKJIATypa U KIaCCHU(PUKAIUS.
®u3nyueckue CBOWCTBA MPEAENIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CIUPTOB. XMMHUUYECKHE CBOMCTBA: PEAKI[MH 3aMeIlleHus, IeTHIpaTallii, OKHCIEHUS,
B3aMMOJICICTBHE C OPraHNYECKUMHU U HEOPraHUYECKUMHU KuciaoTamu. KaduecTBeHHas peakius Ha
OJIHOATOMHBIE CHUPTHL. JleiicTBHE 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIYYSHUS] U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb W TAULEpUH. DU3HUECKHE U XUMHUYECKHUE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACWCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cHpThl. [IpeacraBienue o MexaHu3Me
peakuii HyKJIeopIbHOTO 3amenieHus. JlelicTBue Ha opranu3m denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha (enon. ToxcumuHocTh (enona. CrocoObl MOMY4YeHUs W IMPUMEHEHHe (eHoma.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
u30MepUsT U HOMEHKJIaTypa. DuU3nMyecKue CBOMCTBA albJETWIOB M KETOHOB. XHMUYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

ORHOOCHOBHBIE TpeaelbHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
npeleIbHBIX KApOOHOBBIX KUCIOT. BogmopoaHbie CBsI3U MKy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XYMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius 3TepUUKALNU, PEAKIUU C Yy4acTHEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHATHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['oMonoruueckuit psn, obmas Gopmyna, u3oMepus U HOMEHKIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

Kupsl. Ctpoenue, ¢puznueckne ¥ XMMHUYECKHE CBOICTBA XUPOB: TUIPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpI1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, TrajakTtosa, pubo3a, Ie30KcHpruOo3a.
®uznyecKkue CBONCTBA U HAXO0KAEHUE B Ipupoe. PoTocuHTe3. XMMUYECKHE CBOMCTBA TIIIOKO3bI:
PEAKIMHU C yYaCTHEM CITUPTOBBIX U aJIbJECTHIHOM IPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEeHHeE.
[TpuMmeHeHue TI0KO03bl, €€ 3HaUeHHE B KU3HEICATeIbHOCTH oprannu3Ma. Jlucaxapusl: caxaposa,
ManbTO3a M JaKTo3a. BoccTaHaBiuBaoye U HEBOCCTaHABIMBAIOLINE Aucaxapuabl. ['uapomaus
nucaxapunoB. Haxoxaenue B npuponae u npumeHenue. [lonucaxapuasl: kpaxmain, TJTUKOTeH U
nemnono3a. CTpoeHHE MakKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa W ILe/unrono3bl. dusnueckue
CBOMCTBA KpaxMaja W LEJUI0JI03bl. XMMUYECKUE CBOMCTBA KpaxMmaia: THIpOoJn3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWMCTBA LEUIIONO3bI: TUAPOJIN3, IMOJydeHHe 3(PUpoB
1eJuTi00361. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEepUMEHTaIbHbIE METOJbl M3YyYEHHUs BELIECTB M WX IMPEBPAIICHUIl: pacCTBOPUMOCTh
pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIUPTa



B aJIbJIETHU]l Ha PACKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHUE STHIIOBOTO CIHPTa JUXPOMATOM
KaJiis (BO3MOKHO HCIIOJIb30BAHUE BUACOMATEPUAJIOB), KAYECTBEHHBIE PEAKIIUU HA allbJIETUABI (C
ruapokcuioM aumammuHcepeOpa(l) w  rumpokcumom  wmemu(ll)), peakuus rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzanmonelicTBue kpaxmaia ¢ HMOJOM, pEIICHHE
IKCIIEPUMEHTAIBHBIX 337a4 10 TeMaM «CrupThl U (eHobl», «KapOoHoBbIe KUCTOTHI. CIIOXKHBIS

3UPBD».
A30Tcosiepkamue OpraHnyecKne coeTMHeHNs.
AMHMHBI — OpraHM4eckue MpOHM3BOJHBIE aMMHuaka. Kilaccupukanus aMUHOB:

amudaruyecKkue U apoMaTHUECKUE; NMePBUYHbBIC, BTOPUUHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas dopMmyia, u3omMepusi, HOMEHKJIATypa U (pU3UYEeCcKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aIKHMJIMPOBAHUE, B3aUMOJCHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTOHN KUCI0TOK. CONM aJIKUIaMMOHHS.

AHWIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BIIMSIHUE TPYINl aTOMOB B MoJieKyje aHuiInHa. OCOOEHHOCTH XMMHUYECKUX CBOWMCTB aHHIIMHA.
KauectBennsle peakuuu Ha aHwiMH. CrnocoObl TMOMYy4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
amuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH301A.

AmuHokuciotsel. Homenknatypa u uzomepus. OTelbHbIE IPEACTABUTENN 0-AMUHOKHUCIIOT:
JIMLYH, alaHuH. QU3nYeCKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKlus MOJIUKOHCHCAlMH, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak nmpupoHbie noauMepsl. [lepBudnas, BToprudHas U TPETHUHAS CTPYKTYpa OEIKOB.
XvMHYecKue CBOWCTBa OENIKOB: THAPOJIN3, JEHATYpallis, KaYeCTBEHHbIE pEaKIIUU Ha OEJIKU.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHS BEIIECTB M HMX IPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BOJIe, AeHATypalus OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIMH Ha OENKH, pelieHue
AKCIIEPUMEHTAJIBHBIX 337a4 M0 TeMaM «A30TCOJEpKalllie OPTraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHMe OpraHMYECKUX COCTUHEHUI.

BbicokomosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPeIHss MoJyIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIIS U TIOJTUKOHICHCAITHS.

[Tonumepusle maTepuansl. [InacTmaccsl (MOJIUATUIIEH, TOTUIPOIUIIEH, TOTUBUHUIXIIOPH/I,
MOJIUCTUPOIL, TOIMMETHUIMETAKPUIIAT, TOTMKAapOOHATHI, TOMUATHIEHTepedTanar). Y Tunusanus u
nepepaboTKa MIacTyKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykd (OyTalueHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CUIMKOHBL. Pe3unHa.

Bonokna: HaTypanbHbBIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[TonmuMmepsl cienanbHOrO Ha3HauUeHus (TeIoH, KeBIap, ANEKTPONPOBOISIIUE OTUMEPHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB M UX MPEBPALICHUN: 03HAKOMIIEHUE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyyKoB, peELIeHUE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «Pacno3HaBaHMe J1IaCTMACC U BOJIOKOHY.

Pacuérnbie 3aaun.

Haxoxaenrne MoneKyasspHO (GOpMYITbI OPTaHUYECKOTO COCTMHEHUS 110 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXICHHE MOJIEKYJISAPHOU (OpMYIIbI OPraHUYECKOTO



COoeTMHEHMS 1O Macce (00BEMY) TPOTYKTOB CTOPaHUs, 110 KOJMYECTBY BEIIeCcTBa (Macce, 00bEMY)
IPOAYKTOB PEAKIMK W/HIM MCXOJHBIX BEIIECTB, YCTAaHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €r0 XMMHUYECKHMX CBOHCTB MJIHM CIIOCOOOB MOJYYCHHS,
orpeziesieHue JI0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETUYECKH BO3MOMXHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMeTHBIX CBA3€H IpU M3ydeHUU opraHuyeckol xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTHUIA, TIPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01mure ecTeCTBEHHO-HAy4YHBIE MOHATHUA: SIBICHUE, HAy4YHBIH (akT, TMIOTE3a, TEeOopus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(pukanusi, HaOIIOJCHHWE, M3MEPEHHE, SKCIIEPHUMEHT, MOJEINb,
MOJIEJTUPOBAHUE.

O®u3nka: Marepusi, aroM, DJEKTPOH, MPOTOH, HEUTPOH, MOJEKylla, IHEPreTHUECKUM
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3NYECKHE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS], CKOPOCTh, SHEPTHs, Macca.

Bbuonorus: kierka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUII NMUTaHUSA, OpoXeHUE, (POTOCHHTE3, JbIXaHHE, OCJIKH,
YTJIEBOJIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUTHBO.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUH 31eMeHT. M30Tonel. CTpoeHHE 3IIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Knaccudukaius XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTAIsIM. OJEKTPOHHbIE KOH(QUIYpallUM aTOMOB JJIEMEHTOB
NEpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETBHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema Xumudeckux saeMeHToB [[..
MenneneeBa. CBsa3p NepHOAUYECKOTO 3akoHa M Ilepmonnueckol CHCTEMBI XUMHUYECKHX
AJIIEMEHTOB C COBPEMEHHOW TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX WMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynmaMm Hu
nepuosiaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneesa.

XuMHu4deckasi CBsI3b. BUABI XMMHYECKON CBSI3M: KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas.
Mexanu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3M: OOMEHHBIN U JOHOPHO-aKIENITOPHBINA. DHEPrus 1
JUIMHA cBA3M. [losspHOCTh, HaNpaBIEHHOCTh M HACHIIAEMOCTh KOBAJIEHTHOW CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOIEUCTBUS.

BaneHTHOCTP W BaJ€HTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTPOEHUEM (HA NpPUMEPE COEAMHEHHUH BJIEMEHTOB BTOPOTO
nepuoa).

IIpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CoOCTaB  KOMIUIEKCHOTO  HOHA:
KOMILIEKCOOOpa3oBarenb, JUraHAbl. 3HAY€HUE KOMIUIEKCHBIX coefauHeHuil. Ilonstue o
KOOPAMHALIMOHHON XUMUMU.



BemectBa MOJEKYISPHOTO M HEMOJEKYISIPHOTO CTPOEHUs. THIBl KPUCTAIIIMYECKUX
pem€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctuunbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHaChIEHHBIE  PaCTBOPHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYECKHX BEIICCTB. |pHBUAIBHBIC HAa3BaHUS
OTZIEJIbHBIX NPEJCTABUTEICH HEOPraHUYECKUX BELIECTB.

Knaccudukanmst XuMuuecKux peakiyii B HeOPraHWYeCKONW U OpraHnYeCcKOrd XUMHUHU. 3aKOH
COXpaHEHHUsI MAcChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU MPU XUMUUYECKHUX
peakuusax. Termmosbie 3 (HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopoCTh XUMHUYECKON peaKIny, €€ 3aBUCUMOCTh OT Pa3iMuHbIX (akTopoB. ['oMoreHHBIE
U reTeporeHHble peakunu. Katanus u kataam3aropsl.

OOpaTtuMmbie 1 HEOOpaTUMEBIE PeaKIK. XUMHUYecKoe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO
paBHOBecus. DakTOphI, BIMSIONME HA TOJOXXCHHE XWMHUYECKOTO PAaBHOBECUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELIECTB, yuyacTByOmUX B peakuuu. [Ipunnun Jle Hlatense.

OnektponuTtnueckas auccouuanus. CuibHble U ciabble  eKTposuThl. CTeneHb
nuccormainuu. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAsA, HEHUTpasibHas, mIejaovyHas. BogopoaHbii
nokazarens (PH) pactBopa. ['maponus coneii. Peakiim nonnoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponeccel OKHUCIEHHS MU BOCCTAHOBJIEHUsA. BakHeWllne OKUCIUTENH U
BOCCTAHOBUTEIN. METO1 3JIEKTPOHHOTO Oaianca. DIIEKTPOIN3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIepUMEHTaIbHbIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepOKCUIa BOJOPOJAa B MPHUCYTCTBUU KaTallu3aTopa, MOJEIM KPUCTALIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TOMOIIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKInu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiuioB B llepumommueckoil cucreme XuMUYecKuX diaeMeHToB JI.H.
MeHnneneeBa U OCOOCHHOCTH CTpO€HHUS HX aroMoB. (DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AnoTponusi HEeMETauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyuenue, ¢puznyeckue M XUMUYECKUE CBOMCTBA: PEaKlMU C METaIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

["anmorensl. Haxoxnenne B mpupojie, CrocoObl MONy4YeHUs, (GU3NIECKUEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIUE COCITUHEHUS TaJlOreHOB.
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOOBI TOTYYEHHS TaoreHoB. [[prMeHeHre raloreHoB 1 UX
COEMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOJYYSHHUS KHCIOPOJA.
DuU3nYECKUEe U XUMUYECKHE CBOMCTBA M TPUMEHEHUE KUCIOpoAa U 030HA. OKCHJIBI U IEPOKCHUIBI.

Cepa. HaxoxxneHwe B mpupoae, CIOCOOBI MONYyYeHUS, (HU3MUECKHEe W XUMHUYECKUE
cpoiictBa. CepoBogopon, cynbduasl. Oxeun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M uXx comu. OCOoOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL. I[lpuMmeHeHue cepsl u €€
COCTUHEHUN.

A3zor. Haxoknmenue B Tpupojie, CrocoObl MOMydeHHs, (QU3NYECKHe M XUMHUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIH.



Oco0eHHOCTH CBOWCTB a30THOWM KHUCTOTHL. [IpuMeHeHue a30Ta M ero CoeaMHEHW. A30THBIC
ya00peHusl.

®ochop. Haxoxnenwe B mpupojie, CrocoObl MOMydeHUs, (PU3NUECKUEe U XUMHYCCKHE
cBorictBa. @ochuast u pochun. Oxcuanl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequHennii. PocdopHbie y1oOpeHus.

Yrinepon, HaxoXIeHHE B Tpupoje. AIoTpornHbie Moaudukanuu. Duzmdeckue u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3zoBaHHBIX yriiepoaoM. Oxcun yriepoaa(ll), okcun
yraepona(lV), yronpHas kucinora u €€ coyii. AKTUBHPOBAHHBIN yToJib, afacopOius. DymiepeHs,
rpadeH, yrnepoansie HaHOTpYOkH. [IprMeHeHre NPoCThIX BEIIECTB, 00Pa30BaHHBIX YTIEPOIAOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxnenue B mpupope, CrocoObl MOTy4eHUs, (GU3NYeCKHe U XUMHYECKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUs U ero
coenuHeHui. CTEKIIO, ero MoJy4eHue, BUAbI CTEKIIA.

[Tonmoxxenne MeTayioB B [leproanyeckoit cucteMe XUMHUYECKUX 3J1eMeHTOB. OCOOCHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI04YeK aTOMOB MeTayutoB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[TpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKHH psii HanpspKeHU MetasuioB. OO01iue crnocoObl MOTyYeHUs! METaJUIOB:
TUAPOMETAJUTYPTUsl, MUPOMETAIUTYPTHUsI, dJIEKTpoMeTaITyprus. [loHsTHE 0 KOPPO3UU METAJLIOB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

O6mas xapakrepuctuka metamuioB |A-rpynmnsl [lepuoanueckoit crucTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanwmii: nmoiydenue, pu3ndeckue U XMMHUECKUE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COEAMHEHUH.

O6mas xapaktepuctuka MetamiaoB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
aIieMeHTOB. MarHuii v KanpIuii: moigydeHue, (Gu3nueckue U XUMUYECKUe CBOWCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U UX coennHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUH: TIONy4YeHue, (PU3NYeCKne U XUMHUYECKHE CBONCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeArHeHuH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO0mass xapakTepucTuka MeTauioB mNoOouHbix moarpymnmn (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMma U ero coeauHeHur. OKCUIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u auXpomarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[lony4yeHnue u npuMeHeHHE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBAa MapraHila M €ro CoequHeHud. Baxueiimmne
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nueckue 1 XMMUYECKHEe CBOMCTBA XKelle3a U ero coeAuHeHui. OKCUabl, THAPOKCUIBI U
comm xkene3a(ll) u xeneza(lll). [lomydaenne n npuMeHeHHE KeJe3a U ero CIJIaBoB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonydenne n npumeHenrne
MeIU U €€ COCIUHEHUM.

[{uuk: mony4yeHue, GU3NIECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHBIE CBOWCTBA OKCHUIA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUIEKCH IIMHKA. [[prMeHeHne IMHKa U €0 COeqMHEHUH.

DKCrepuMEHTAIbHBIE METO/IbI M3yUEHHS BEILIECTB M UX MPEBpallleHUui: H3yuyeHue 00pa3iioB
HEMETAIJIOB, TOpEeHHEe cephl, docdopa, Kele3a, MarHus B KUCIOPOJIE, M3YUYCHHE KOJIICKIIUU
«MeTtalibl ¥ CIUIaBbD», B3aUMOJACHCTBUE LIEIOYHBIX M IIETIOYHO3EMENBHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITOJIb30BAHKE BUEOMATEPHUAJIOB), B3aUMO/ICIICTBHIE IMHKA U ’Kelle3a C PACTBOPaMHU



KHCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMN HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOA U
KaTHOHBI METAJJIOB, B3aUMO/IEHCTBUE I'MIPOKCHUIOB aTFOMUHUS U LIUHKA C paCTBOpaMH KUCJIOT U
1IeJI0ueH, pelIEHUE SKCIIEPUMEHTAIbHBIX 3a/a4 110 TemaMm «[ asorensi», «Cepa 1 €€ CoeqMHEHUSI,
«A30T U Qochop U UX COeqUHEHUsA», «MeTamibl TIaBHbIX HNOATrPYH», «MeTauibl M0OOYHBIX
HNOATPYIIII».

XuMHUS U )KU3Hb.

Posib xumMuu B oOecrieueHHH yCTOMYMBOTO Pa3BUTHA deioBedecTBa. [loHsATHE O HAYyYHBIX
METOJIaX IMO3HAaHUSA U METONOJIOTMH Hay4yHOr' 0 HccaenoBanus. Haydnsle IpUHINIIBI OpraHu3aluu
XMMHUYECKOI0 MPOU3BOACTBA. IIpoMbllsIeHHbIE CIOCOOB! MMOJIyYeHHsI BaXKHEHIINX BEIECTB (Ha
npruMepe MPOU3BOJACTBA aMMHAaKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpomblluieHHBIE CIOCOOBI
[IOJIyUEHUSI METa/VIOB M CIUIABOB. XHMHUYECKOE 3arps3HEHHE OKpYKAIOIIEH Cpeabl U €ro
nociencTsus. Posb Xxumun B o0ecrieueHuH SHepreTHIecKoi 6e30macHOCTH.

XuMus U 370poBbe 4YelloBeKa. JlekapcTBeHHble cpencTtBa. [IpaBuia wHcnosb30BaHMA
JIEKapCTBEHHBIX IpenapaToB. Poib XuMUM B pa3BUTUU MEIULIVHBI.

XYMHS UM OCHOBHBIE KOMIIOHEHTHI, IHUILEBbIE 100aBKU. Poiab XxuMuu B obecnieueHnn
MUILEBOH O€30MaCHOCTH.

Kocmernueckue u mapgromepnsle cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omnacHoro
MCII0JIb30BaHUs IPENapaToB ObITOBOW XMMHUH B MIOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMus B celbCKOM X03siiicTBe. OpraHndeckrue 1 MuHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEPHUAIIBbL, KPACKH, CTEKIIO, KepaMHKa. Marepuaiibl AJis
aneKTpoHukU. HaHnoTexHomoruu.

Pacuérnrie 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa Ia30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00bEMY OJHOTO W3 YYAacTBYIOIIMX B PpEakIUM BeIIeCTB, Macchl (00bEMa, KOJIMYecTBa
BEIIECTBA) IMPOJYKTOB DPEAKIMH, €CIM OJHO U3 BEIIECTB MMEET NpHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEeaKkluu, €cly OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
OIpPENENEHHONM MAacCOBOM JOJIEH DPACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM MU MOJISPHOH
KOHIIEHTpAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA IMPOAYKTa PEAKLIUU OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MpH M3ydyeHUH OOIIel M HeOPraHU4eCKOM XMMHUU B
11 xiacce OCyIIECTBIISETCS Yepe3 MCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX MOHSATHM,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX MIPEIMETAX €CTECTBEHHO-HAYUYHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4HBIM (akT, TMIOTe3a, TEeOopus,
3aKOH, aHaju3, CHHTE3, KilacCUpUKAIMsI, TIEepPUOAUYHOCTb, HAOMIOJCHHUE, H3MEpEeHHe,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

O®uznka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, DJEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKHH YPOBEHb, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANIbHBIN ra3, (U3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOPOCTB, JHEPIHUs, Macca.

buonorus: xnetka, opraHm3M, OJKocucTtema, Owuochepa, Meraboiu3M, MakKpo- U
MHUKpPOAJIEMEHTBI, O€NKU, JKUPbI, YIJIEBOABI, HYKJIEUHOBBIC KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpyTroBOpOT BEUIECTB U ITOTOK HEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepasbl, TOPHbIE TOPOIbI, TOJIE3HBIE HCKOMAEMBbIe, TOILUIUBO, PECYPCHI.



TexHomorus: XMMUYecKasi IPOMBIIUIEHHOCTb, METAJUIypIUs, CTPOUTENIbHBIE MaTepHalbl,
CENIbCKOXO3SHCTBEHHOE TPOU3BOJCTBO, IMUINEBAs IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpEnapaToB, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTE€PUAJIOB, 3JEKTPOHHAS IPOMBIILIIIEHHOCTh, HAHOTEXHOJIOT HH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B coorBercTBUHN C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHs» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOPA3BUTHUIO, CAMOCTOSITENILHOCTH U CaMOOIPEEICHHIO;
HaJIM4YUe MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOACTBOBATLCA IMPUHATHIMU B OGH.[GCTBG npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYIUC
IMpaBOCO3HAHMA, SKOJIOTHYECKON KYJBbTYPBHI; CIIOCOOHOCTh CTaBUTH HCJIUu U CTPOUTH )KU3HCHHLIC
TUTaHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHYECKOUN JNEATSIILHOCTH 00YUaIONMUXCs B MPOIIECCe peaTn3aun
00pa3oBaTenbHON AESTEIHHOCTH.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAaMeTa «XHUMH» OTPaKalT cPOPMUPOBAHHOCTD
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENbHOCTH 00yUYaIolUXCcsl B MPOIlecce peann3aun
00pa3oBaTebHON JESTEIPHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCcKOro BOCIMTAHMS:

OCO3HaHHUA O00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKECHHS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O COINUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUU B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LEHHOCTHOTO OTHOIUEHUS K HUCTOPUYECKOMY M HAay4HOMY HACJIEAMI0 OTEYECTBEHHOM
XHAMUH,

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TPAKTHYECKOTO TMPHIIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHbIE HAYKH €CTh pPe3ylbTaT NAJMUTENbHBIX HAOIIOACHHUIA,
KPOTMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpECa M TI03HABATEIHHBIX MOTHBOB B TMIOJYyYE€HWH U TIOCIEAYIOIIEM aHaJM3e
nH(pOpMAIUK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS,

COCOOHOCTH OILICHUBATH CUTYyalluH, CBA3AHHBIC C XUMHUYCCKHUMU SABJICHUAMU, U IPUHUMATh
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IICHHOCTH,

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE U TOCTYNKHA CBOMX TOBAapHUINEH C TMO3HUIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TOCTIEACTBUIA MOCTYITKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o00pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUYECKOMY 3/10POBBIO;



coOoIeHnsT MpaBwil 0€30macHOTO OOpaIeHusi C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOU JESATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOI'O 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPHUBBIUCK (YHMOTPEOJCHUS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOW JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/a4 COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOISIM TPpyJa U pe3ysibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY MHIUBUIYaTbHOU TPACKTOPUHU 00pa3oBaHusl, Oyayien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEHN K XMMHUHU, HHTEPECOB U IMOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI100aJTLHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJIHON U COLIMATILHOM CPEIBI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOJIH30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEd OKPYKalIled MPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS MPEINPUHUMAECMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUpPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH W
penIeHr TPOo0IeM COXPaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOON 3HAYMMOCTH XWMHH JJISI COBPEMEHHON IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH W BaXKHOW POJNIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKOW OE€30MacHOCTH, B Pa3BUTHU MEAUIUHBI,
00ecTeueHnH yCIOBUN YCTICITHOTO TPYJA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOyYaeMbIe 3HAHUS IS



aHaJIM3a W OOBSICHEHHs SIBICHUH OKPYXAIOUIETO0 MHUpPAa W MPOMCXOAAMIMX B HEM HM3MEHEHUH,
yMEHHS JieTIaTh 00OCHOBAHHBIC 3aKIFOUCHHUSI HA OCHOBE HAyYHBIX (PaKTOB M MMEHOIIMXCS JAaHHBIX
C LIEJIBIO TIOJTYYCHHUSI JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETIBHO HCIIOIb30BAaTh XMMUYECKUE 3HAHUS IS peIIeHNs Tpo0iemM
B peasIbHBIX )KU3HEHHBIX CUTYalNsAX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BAaHUIO, K
aKTMBHOMY TMOJYYEHUIO HOBBIX 3HAaHMH 10 XHMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM TPY/ia B Pa3IMYHbIX cepax mpodecCHOHANbHOMN AeATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I$[ 06y‘-IaIOHlI/IXC$[ MG)KI[I/ICHI/IHJH/IHapHI)IG
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAYUYHbIH ()aKT, IPUHLIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHUE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yucOHBIC JEACTBUSA (To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
perynatuBHble), oOecmeunBatoiye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIINHN 00YyJaromnXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE AEWCTBHUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YYCOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsaTh LENU JEATeNbHOCTH, 3a/laBas HapameTpbl U KPUTEPUM HUX JAOCTUKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACSITEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU yYCTaHaBJIMBaTb WX B3aWMMOCBA3b, HWCIIOJb30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUU BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTUYCCKUEC PACCYKIACHUSA (I/IH}IYKTI/IBHBIG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBISBJIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBICHUSAX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIFOYCHUSI;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIeIIH, TTPeoOPa30BhIBATH MOJIEIBHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJICMEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakIuu — TpU pPELICHUH Y4eOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIETIbHBIE MPECTABICHUS JIJIs
BBISIBJICHUSI XapaKTEPHBIX IIPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUECKUX PEaKLUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIHil;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOpMyITUPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYECHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMymupoBaTh 000OIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npUOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBATeIbCKOW M MPOEKTHOM JesITeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METOAOB peIICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX wHHoOpManuu (HAYYHO-TIOMYJSpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble mocoOus, pecypcbl HMHTepHera),
aHATM3UPOBATH HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMYHbIE METOAbI MpPU IOHCKE M O0TOOpe
uH(popMalu, He0OXO0AUMOM J71s1 BBITIOJHEHUS YUe€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

pUOOpPETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

UCIIOJIb30BAaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue M MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIATHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIOTa U/UITH JUCKYCCHUH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3yabTaTOB I[103HABATEIbHOU IEATEIBHOCTH, IMOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3ydyaeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoekTa, M (OpMyaupoBaTh BBIBOJBI MO pe3yJabTaTaM IHPOBEAEHHBIX
UCCIICIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIBHYIO IEATEIbHOCTD,
onpenenss e€ eI M 3aJa4d, KOHTPOJIMPOBATH M 10 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJiaraéMplii aIrOpUTM JE€UCTBUN IPU BBHIIOJHEHUM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEmICHHs C YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CaMOAHAJIM3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOTPAaMMBI IO XMMHHU Ha yriiyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOLero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayuyHble 3HAHUS, YMEHHUsS M CIIOCOOBI JEMCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIbI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHMIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEAJTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XMMUEH. B mporpamMme 1o XuMuu NpeaAMETHBIC PE3YJIbTAThI IPEACTaBICHBI 110 TOAaM
U3Y4YCHUS.

10 KJIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTpa)karoT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XMMHUHU B CHCTEME
€CTECTBEHHBIX HAYK U €€ poJIM B 00ECIEUEeHUHN YCTOMUYNBOIO Pa3BUTHUS YEJIOBEUECTBA B PEILICHUN
po0JieM SKOJIOTMYECKOM, SJHEPreTUYECKON M MUILEBOM 0€3011acHOCTH, B Pa3BUTUN MEIUIIMHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPrUH, B OOECIEUEHMH pPallMOHAIBLHOTO
HPUPOONOIB30BaHUS, B POPMHUPOBAHUU MUPOBO33PEHMSI U OOIIEH KYIbTYpPhI UEIOBEKA, a TAKXKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYAECT: OCHOBOIOJIATAOIINE
HOHSTHUS — XHMUYIECKHIA 3JIEMEHT, aTOM, AP0 H 3JIEKTPOHHAsE 000JI09Ka aToMa, S-, P-, d-aTOMHbIE
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIn3alusl aTOMHbBIX OpOUTajei,
WOH, MOJIEKYJa, BaJI€EHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCIICHMS, XHMHYECKas
CBSI3b, MOJIb, MOJIIPHASI Macca, MOJIIPHBINA 00BEM, YIIIEpOAHBIN CKeNleT, QYHKIMOHAIbHAS TPYIIA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTHIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (FreoMEeTprYecKasi, ONTHYECKasi), H30MEPbI, FTOMOJIOTHUYECKUI
psil, TOMOJIOTH, YIJIEBOJAOPOABI, KUCIOPOA- U A30TCOAEpIKAIIME OPraHUYECKHE COCIUHEHMS,
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH J[. V1. MenzeneeBa, Teopusi CTpOCHUS OpraHMYECKHUX BemecTB A. M.
ByrnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHNUs U NIPEBPALLEHUS SHEPTUU TIPU
XUMHYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XHMHUH, MUPOBO33PEHUECKHE
3HAHUS, JIe)KAlllMe B OCHOBE MOHUMAaHHS MPUUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SBIICHUM;
MPEJICTAaBICHUS] O MEXaHU3MaxX XMMHMYECKUX DPEaKIHi, TePMOJMHAMUYECKMX U KUHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aUMHOM BIIMSIHUM aTOMOB M T'PYIII aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuenTantsl | u |l poxa); hakromoruveckue cBeneHUs
O CBOWCTBax, COCTaBe, MOJyY€HUH M O€30I1aCHOM HCIIOJIb30BaHMM BAaXKHEHIIMX OPraHMYECKHX
BEIIECTB B OBITY M IPAKTUYECKON [AEATEIBHOCTH YEIOBEKa, OOLIMX Hay4YHbIX HPHUHIUMIAX
XUMHUYECKOT0 IPOU3BOJICTBA (HAa IPUMEPE IPOM3BOJICTBA METAHOIIA, TepepadOTKu HePTH);



c(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATHH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTABJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKLIMHA U paCKPbIBATh UX CYLHOCTh: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEACTBOM COCTABJICHUS HJIEKTPOHHOIO OanaHca 3TUX peaKIyid,
peakuuii HOHHOro 0OMEeHa MYyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OpPraHMYECKHUX BEIIECTB Ul WJUIIOCTpAlUU  HX
XUMHUYECKOT'O ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAJIEKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K OIPEeNEHHOMY KJIacCy/TpyIIe COeTUHEHNH, 1aBaTh UM
Ha3BaHUA 110 cucremMarndeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAIHHBIC HA3BAHUS
JUISL OT/I€TbHBIX MPEACTABUTENCH OPraHNYeCKUX BEIIECTB (ITUIIEH, alleTUIIEH, TOIYOJl, TIIULEPHH,
STHJIEHIJIMKOJIb, (heHO, (popManbaeru, aueTaabAerul, aleToH, MypaBbUHas KUCIIOTA, YKCYCHasI
KHCJIOTA, CTEApUHOBAs, OJICMHOBAas, NAJBMUTHHOBAs KUCJIOTHI, IVIMLWH, AJlaHWH, MaJlbTo3a,
$pyKTO3a, aHWIIUH, IUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHMYECKHX
COEMHEHUX (KOBaJICHTHAs! U HUOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATh IOJOXKEHHUS TEOPUM CTPOEHHUS OPraHUYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepu3oBaThb COCTaB, CTPOEHHUE, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0OB (MOHO-, TU- U TIOJHCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHUUYECKHMX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh yMEHHS TOATBEPXKAAaThb HAa KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KpPaTHOCTHM MU THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTE€pPH30BaTb MCTOYHUKH YIJIEBOJOPOIHOIO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh BIAQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOJax
MO3HAHUS — HaONIOJIEHUH, W3MEPEHUH, MOJEIMPOBAHUM, OKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHOMN
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUsl CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

Cc(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MIOHATUIMU U
NpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i 0Oojiee OCO3HAHHOTO
MOHMMAHHUS CYIIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIC 3HAHUSA IO



OpraHUYECKON XMMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
HAy4HYIO [IPUPOJLY;

c()OPMUPOBAHHOCTh YMEHHI: TPOBOAHUTH PACYETHl IO XHUMHYECKUM QopMmMylaM u
YPaBHEHUSAM XHMUYECKUX DPEAKIMHM C UCHOJIb30BaHUEM (DHU3MUECKUX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0O XMUMHUYECKON (DOPMYIBI BEIIECTBA IO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHATU3UPOBATH M OLCHUBATh C MO3UIIUN
9KOJIOTMYECKON 0e30MacHOCTH IMOCJIEACTBUS OBITOBOM W MPOM3BOJCTBEHHOM AESITENLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IOJIYYEHHBIE 3HAHUS A
MPHUHSITHS TPAMOTHBIX PENICHUN IPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMUCH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MOJIyYeHUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE PEaKIUn
YIJI€BOIOPOAOB PA3IMYHBIX KIACCOB M KUCIOPOACOAEPKAIINX OPTraHUYECKUX BEILIECTB, PEIICHNE
HKCIIEPUMEHTAIIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHOro obparieHus C BemlecTBaMu U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTABIATh B pa3IuyHOW (opme pe3yabTaThl HKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroaaTh IMpaBWiia AKOJIOTUYECKU IIeIeCO00Pa3HOro TMOBENEHUs B OBITY M TPYIOBOU
NESTENIbHOCTH B IIENIAX COXPAaHEHUS CBOErO 37I0POBbS, OKPYXAlOIIed MPHUPOJHON cpeabl u
JTIOCTHOKCHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEMCTBHSI HA JKHUBBIE OPraHU3MbI ONpPEIEIEHHBIX
OpPraHWYECKUX BEIECTB, TOHUMAs cMbIc nokazatens [TIK;

AHAIM3UPOBATh  IEI€COO0Pa3HOCTh  NPUMEHEHHS  OpPraHMYeCKUX  BEHIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHGopMmaruu, WHTEepHET W Jpyrue), KPUTHUECKH aHAIM3HUPOBATh XUMHUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U HCIO0JIb30BAaTh B COOTBETCTBUM C MOCTABJIEHHON yueOHOM
3a/1auen.

11 KJIACC

[TpenmMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeoOpraHuuecKas XUMHUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE ¥ 3HAUYCHUU XUMHH B CHCTEME €CTECTBEHHBIX HAYK
u e¢ ponu B OOECHEYEeHWH YCTOWYMBOTO PAa3BUTHSA, B PEIICHUU MPOOJIEM SKOIOTHYECKOH,
DHEPreTHUeCKOM U THINEBON O€30MacHOCTH, B Pa3BUTUHU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuajioB,  HOBBIX  HWCTOYHUKOB  DHEPrud, B  OOCCTIECUCHHH  PAIlMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO M IPHUPOTHON CpPeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIMOJArarolue
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 000I04YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YXKJAEHHOE COCTOSHHS aroma, THMOpHIH3arius
ATOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIUYECKas, BOJOPOJIHAs),
KpUCTAJJIMYECKasi PeIETKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,



JNEKTPONIUTHYECKAsT ~ JUCCOLMAIUs, CTENeHb JAMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIIIOBOM APPEKT XMMUUYECKON pEaKIH, CKOPOCTh XUMHUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUsl DIIEKTPOJUTHYECKON
JUccouuanuu, nepuoaudeckuit 3akon [[.J. MenzaeneeBa, 3aKOH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHHUS U TMPEBPALLECHUS PHEPTUU MPU XUMHUYECKHX PEaKLUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBpEMEHHbBIE MPEACTABICHUS O CTPOCHUH BEUIeCTBa HA ATOMHOM, HOHHO-
MOJICKYJISIPHOM M HAJMOJEKYJISPHOM YPOBHSX; IMPEACTABICHUS O MEXaHU3MaX XUMHYECKHX
peakuui, TEPMOJAMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTSAX HX IMPOTEKaHUs, O
XUMHUYECKOM PABHOBECHH, PACTBOpPAX U JHCIEPCHBIX CHCTEMaX; (PaKTOIIOTMYECKHE CBEICHUS O
CBOICTBax, COCTaBe, MOJYYCHUU M OE30MaCHOM HCIIOJIb30BAHUM BaXKHEHIIUX HEOPTaHHMUECKUX
BEIIECTB B OBITY M MPAKTHUYECKOW AESITENbHOCTH 4YeJIOBEKa, OOIIMX HAyYHBIX MPHHIIUIIAX
XUMHYECKOI0 ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISBIIATH XapaKTEpHbIE MPU3HAKU NOHATHM, YCTaHABINBATh
UX B3aMMOCBSI3b, HCIIONB30BAaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMNHUCAHUU HEOPTaHHMUYECKUX
BEIIECTB U UX MPEBPAIlCHUM;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISl COCTaBICHUS
(GopMysl BEIIECTB W YypPaBHEHUN XHUMUYECKUX PEAKIHUI, CHUCTEMATHYECKYH0 HOMEHKIATYpPY
(IUPAC) u TpuBHalIbHbIE Ha3BAHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHYECKUX
AJIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, METalInyeckKas,
BOJIOPOJIHAS ), TUI KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XMMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMH: KJIACCU(UIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBy, XMMHUYECKHE PEaKIMH 0 Pa3IUYHBIM IMpH3HAKaM (YMCIy U COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, Y4YacTHUIO KaTalu3aropa M JIpyrHe); CaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS U
KpUTEPUH I KJIaCCU(PUKALMN N3Y4aeMbIX BEIIECTB U XUMHUUECKUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHUSI pacKpblBaTh CMBICI THepuoguueckoro 3akona JI. W.
MenzieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—ueTBéproro nepuonos Ilepmommueckoin cucremst JI.U.
MenpeneeBa, UCIONB3Yys MOHATHUS «IHEPIETUUYECKUE YPOBHM», «IHEPIETUUYECKUE MOLYPOBHMY,
«S-, p-, d-aTOMHBIE OPOUTAIIHY, KOCHOBHOE M BO30YXIEHHOE YIHEPIrETUICCKUE COCTOSHHS aTOMa,;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKHUX JIEMEHTOB M UX COEIMHEHUH 10
nepuoaam U rpynnam Ilepuonnyeckoit cucremsl JI. 1. MenneneeBa, BaleHTHbIE BO3MOXXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XHMHUIECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIAcCOB, MOATBEP)KIATh CYIIECTBOBAHHUE TE€HETHYECKON CBSI3U MEXIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBIO YPAaBHEHMH COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKLuii;



C(OPMHUPOBAHHOCTb YMEHHS PACKpPbIBaTh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI SJICKTPOHHOTO OajlaHCa 3THX pEakIHii; peakuuil HOHHOTO
oOMeHa IyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPaUIEHHBIX HOHHBIX YPAaBHEHWH; peakuuit
THJIPOJIN3a; PEeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LUHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpPOCTU
XMMHUYECKON PEaKLMU B 3aBUCHUMOCTU OT Pa3IMuHBIX (aKTOPOB, a TAKXKE XapaKTep CMELICHUs
XMMHUYECKOI'0 paBHOBECHUS I10]] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMUYECKHE PEAKLUH, JeKAIIUe B OCHOBE
NPOMBIIIICHHOTO TOJNYyYeHHUsS CEPHOM KHCIOThI, aMMHaKa, OOIIWe Hay4yHble MPHHLUIBI
XMMHUYECKHX TPOU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTD BJIQJICHHS CUCTEMOU 3HAHUI O METOJIaX HAYYHOT'O MO3HAHUS SIBICHUMN
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNUE, MOICIMPOBAHNE, SKCIIEPUMEHT (PEaJbHbIA U MBICIIEHHBIH),
UCIOJIB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHUs NPUMEHATb OTH 3HaHWS  IIpU
SKCHEPUMEHTAJIbHOM HCCJCIOBAaHUM BELIECTB M JJI OOBSCHEHHS XUMMUYECKUX SIBJICHHH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4HbIX IpeAMETOB i 0Oojiee  OCO3HAHHOI'O
IIOHMMAaHHs MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPE» M «MOJISIpHAsi KOHLEHTPALMsI»; MacChl BEllecTBa WM 00bEMa ra3a 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce UM OOBEMY OJHOIO M3 YYaCTBYIOUIUMX B pEaKLUU
BEIIIECTB; TEIUIOBOIO 3(h(pexTa peakiuu; 3HaYeHUsI BOAOPOAHOTO MTOKa3aTessl paCTBOPOB KUCIIOT U
HieJiouell ¢ M3BECTHOM CTEeMeHblo Juccoldanuu; macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PAcTBOpa C OMPENCIEHHOMN
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA MIIU JIAHO B U30BITKE (MMEET MPUMECH); JI0JIU BBIXOAA
IPOAYKTa peakinu; 00bEMHBIX OTHOLICHUN Ta30B;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
AKCIIEPUMEHT (IIPOBEJIEHUE PeaKMii HIOHHOIO0 OOMEHa, MOATBEPKACHUE KaUeCTBEHHOIO0 COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI WHINKATOPOB,
U3y4eHHE BIUSHHUS pPa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM peakiuu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTamasl») ¢ coOmoaeHneM MpaBUil
Oe3omacHOro odOpalieHus C BellecTBaMHM U Jab0opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBAaHUs, TMPEACTABIATh B pa3UYHOM (QopMe pe3ynbTaThl dIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHH: COOMIOATh MIpaBUjIa MOJb30BaHUS XUMUYECKON MOCYI0N 1
1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHSMU TIO
BBITOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX OMBITOB, YKOJIOTMUYECKH 1IeTIECO00Pa3HOT0 MOBEACHUS
B OBITY W TPYIOBOH JIEATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKpYXarolleu
IPUPOJHON cpeabl M JOCTHKEHHs €€ YCTOMYMBOrO pa3BUTHS, OCO3HABaThb OMNACHOCTh
TOKCUYECKOTO JEHCTBUS Ha JKHUBBIC OPIaHU3MBI ONPEACIEHHBIX HEOPraHMYECKUX BEILECTB,
noHumasi cMbica nokazarens [TJ1K;

c(OPMHPOBAHHOCTh YMEHMI: OCYHIECTBIATH IleJICHANpPaBICHHBI IMOMCK XMMUYECKOU
MHPOpPMALlUU B Pa3IM4YHBIX MCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeAcTBa



MaccoBoil umH(popmanuu, MHTEepHET M Apyrue), KpUTHYECKH AaHAIN3UPOBATH XUMHUYECKYIO
uHpOopMalrio, nepepadarpiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3a1a4ei.
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1.3 XHUMHYECKUE PEaKITUU 19 1 3
Wroro mo pazneny 39
Pasjnen 2. Heoprannueckasi xumusi
2.1 Hemeramsr 31 1 3
2.2 Mertaubl 23 1
Hroro no pazaeny 94
Paznen 3. Xumus 4 )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 8
I[MTPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHBI
N Tara e ungposbie
Tema ypoxa KoHnTpoabHbIe IIpakTnyeckue oOpa3oBaTe
n/n Bceero H3yYeHUs
padoThI padoThI bHbIE
pecypcsl
Bubnunoteka
. OK
[IpenmMeT 1 3HaU€HHE OPraHMYECKON XUMUH, 4
1 IIpEJICTaBICHUE O MHOT000pa3uu OpraHuyeCcKuX 1 https://m.eds
COEIMHEHU N 00.ru/ff0d210
¢
Bubnnoreka
OK
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoja H
2 (ocHOBHOE ¥ BO30YK/IEHHOE COCTOSIHHUS ). 1 https://m.eds
BasleHTHBIE BO3MOKHOCTH aTOMa YIIIepoJia 00.ru/ff0d227
€
Bubnnoreka
OK
XUMHUYECKas CBSI3b B OPraHMUECKUX COCTMHEHUSX. H
3 Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H, 1 https://m.eds
crocoObl pa3phiBa CBA3Eil 00.ru/ff0d23d
¢
. Bubnunoteka
4 Teopust cTpoeHUsI OpraHUYECKUX COSAMHEHUN A. 1 LIOK

M. bytneposa

https://m.eds



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

Bunsl nzomepun: CTpykTypHas,
IPOCTPaHCTBEHHAs!. DIEKTPOHHBIE (P (PEKTHI B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHUI

00.ru/ff0d26c

a

Bubaunorteka
LOK
https://m.eds

00.ru/ff0d28c
8

[IpencraBnenne o knaccupukanuu u
cucrematrueckas Homenkiarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Bubanorteka
LOK
https://m.eds

0o0.ru/ff0d2a6

€

Knaccudukanus peakiuii B OpraHu4ecKon XUMUN

Bubnnoreka
LOK
https://m.eds

0o0.ru/ff0d2be
8

Cucremarusanusa 1 0000IeHNEe 3HAHUH 110 TEME

Bubnnoteka
LOK
https://m.eds

00.ru/ff0d2a6

€



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

AJKaHbl: TOMOJIOTHYECKHH psif, o0mas ¢popmyina,
HOMEHKJIaTypa U U30MepHus, SJIEKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

duzndyeckre ¥ XUMUUECKHE CBOMCTBA aJIKAaHOB

Haxoxxnenue ankanoB B mpupojae. CriocoOsl
MOJTyYeHUs U IPUMEHEHHUE aTKaHOB

[{uknoankansl: obmas popMyina, HOMEHKIATypa U
U30MEepHsl, 0COOEHHOCTH CTPOEHHS U XUMHUYECKUX
CBOWCTB, CITOCOOBI MOJIy4€HUS U TPUMEHEHHE

Pemenne pacuéTHbIX 33724 Ha ONpe/ICTICHIE
MOJIEKYJISIPHOUW (POPMYITBI OPTaHHUECKOTO
BEIIECTBA [10 MAaCCOBBLIM JOJISIM aTOMOB
2JIEMEHTOB, BXOIAIIMX B €r0 COCTAB.
Cucremarusanusa 1 0000IeHNEe 3HAHUH 110 TEME

Bubnunorteka
LOK
https://m.eds

00.ru/ff0d2d5
0

Bubnunorteka
LOK
https://m.eds

oo.ru/ff0d2ea

€

Bubnunoteka
LOK
https://m.eds

00.ru/ff0d323

c

Bubnnoteka
LOK
https://m.eds

00.ru/ff0d350

¢

Bubnnoteka
LOK
https://m.eds



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d210c

14

AJIKeHBI: TOMOJIOTHYECKH psif, o0mas hopmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
cTpoeHue MojeKyn. CTpyKTypHasi U IIUC-TpaHC-
M30MEpHs aJIKEHOB

00.ru/ff0d210

€

Bubnnoteka
LOK
https://m.eds
00.ru/ff0d227

€

15

dusuyeckue U XUMUYECKHUE CBOMCTBA aJIKEHOB.
[IpaBuiio MapkoBHUKOBa

Bubnuoteka
LIOK
https://m.eds
0o0.ru/ff0d23d

€

16

CrniocoObl nosty4eHus U NpUMEHEHUE aJIKeHOB

bubnnoteka
LOK
https://m.eds
00.ru/ff0d26c¢

a

17

[TpaxTrueckas padota Ne 1 mo reme "Ilonyyenue
ATUJICHA U U3YYEHHUE €r0 CBOMUCTB"

Bubnnoteka
LOK
https://m.eds

00.ru/ff0d28c
8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
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19

20

21

22

Pemenuie pacuéTHbIX 3a7ja4 Ha OIpeieJICHHE
MOJIEKYJISIPHOU (POPMYJIIbI OPraHHUYECKOTO
BElIeCTBa

AJ'IKaI[I/IeHBIZ COHpSI)KéHHLIe, HU30JIUMPOBAHHLIC,
KYMYJIHUPOBAaHHBIC. Ocobennoctu QJICKTPOHHOT'O
CTPOCHUA

XUMHUYECKUE CBOWCTBA CONPSKEHHBIX JUECHOB

CnocoObl MOJIy4CHHA U MPUMCHCHUC AJIKaIUCHOB

AJIKMHBI: TOMOJIOTUYECKUH psfl, oOmast popmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI, PU3NUECKHE CBOUCTBA

Bubnunoteka
LIOK
https://m.eds
00.ru/ff0d2a6

€

Bubnunorteka
LOK
https://m.eds

oo.ru/ffod2be
8

Bubnunoteka
LOK
https://m.eds

00.ru/ff0d2a6

c

Bubnnoteka
LOK
https://m.eds

00.ru/ff0d2d5
0

Bubnnoteka
LOK
https://m.eds



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

23

XMMHYECKHE CBOMCTBA AJIKUHOB

oo.ru/ff0d2ea

€

Bubnnoteka
LOK
https://m.eds
00.ru/ff0d323

€

24

KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

Bubnuoteka
LIOK
https://m.eds
00.ru/ff0d210

€

25

CrniocoOblI Nosty4eHus U NpUMEHEHUE alIKUHOB

bubnnoteka
LOK
https://m.eds
00.ru/ff0d227

€

26

Pemenue 3aga4: pacd€Thl MO0 ypaBHEHUIO
XUMUYECKON peaKun

bnbnnoteka
LIOK
https://m.eds
00.ru/ff0d23d

€

27

Cucremarusanusa 1 0000IeHNe 3HAHUH 110 TEME

Bubnunorteka
LOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

https://m.eds
00.ru/ff0d26¢

a

Bubnnoteka
ApeHBI: TOMOJIOTHYECKUH psill, o0mias popmyna, LOK
08 HOMEHKJIaTypa. DIEKTPOHHOE U https://m.eds
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ O€H30J1a U 00.ru/ffod28c
TOJIyOJa, UX (PU3NYECKUE CBOMCTBA 8
Bubnnoteka
LOK
29 XUMHUYECKUE CBOWCTBA APEHOB: PEAKIIUH https://m.eds
3aMCIICHM 00.ru/ff0d2a6
¢
Bubnunoteka
LOK
30 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIHH https://m.eds
MIPUCOEIUHEHMSI, OKHCIIEHHE TOMOJIOTOB OeH301a 00.ru/ffod2be
8
Bubnnoteka
LOK
31 Oco0eHHOCTH XUMHUYECKHX CBOWCTB CTUPOJIA https://m.eds

oo.ru/ff0d2a6

€



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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33

34

35

36

Pemenuie pacuéTHbIX 3a7ja4 Ha OIpeieJICHHE
MOJIEKYJISIPHOU (POPMYJIIbI OPraHHUYECKOTO
BElIeCTBa

CriocoOsbl MMOJIy4CHHA U IPUMCECHCHUC apCHOB

I'eneTnyeckas cBs3b MCKAY pa3JINYHbIMU
KJlacCaMH yIJeBOJOPOJ0B

Pacuérbl o ypaBHEHUSAM XUMUYECKUX PEAKLIUN.
Cucremaru3zainus 1 00001IeHHE 3HAHUH 110 TeMe

[Ipupoanstii raz. IlonyTHble HEPTAHBIE Ta3bl

Bubnunorteka
LOK
https://m.eds

00.ru/ff0d2d5
0

Bubnunorteka
LOK
https://m.eds

oo.ru/ff0d2ea

€

Bubnunoteka
LOK
https://m.eds

00.ru/ff0d323

c

Bubnnoteka
LOK
https://m.eds

oo.ru/ff0d2ea

€

Bubnnoteka
LOK
https://m.eds



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

00.ru/ff0d323

€

37 KameHHBI# yrob U IPOIyKThI €T0 epepadoTKH Il Tpumectp
Bubnunoteka
LIOK
38 Hedtp 1 ciocoOsr e€ nepepadorku. [Ipumenenne httos://m.eds
IPOJYKTOB NEpepadOTKu HEPTH 00.ru/ff0ds23
0
Bubnunoteka
LIOK
39 I'eHeTHuecKas CBsI3b MY pa3IMUHBIMU httos://m.eds
KJIacCaMH YTJICBOJIOPOIOB 00.ru/ff0d37f
a
Bubnnoteka
r : LIOK
QJIOTE€HOIIPON3BOHBIE YTIIEBOAOPOIOB:
40 3JIEKTPOHHOE CTPOSHHE; PEAKIINH 3aMEIICHNUS https://m.eds
raOreHa oo.ru/ff0d3al
6
Bubnunoteka
y 5 LIOK
JleficTBHe mIen0oYel Ha TrajJoreHIPOU3BOIHbIE.
41 B3anMoieiicTBiE qUraioreHaIKaHOB ¢ MarHUEM U https://m.eds

[IUHKOM

00.ru/ff0d3b8
8



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
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43

44

45

46

CucreMmarusanys U 0000IeHNE 3HAHUHN 110
pazaeny "YrieBoaopoast"

KonTponbhas pabota o Teme "YriaeBoaopoast"”

[IpenenbHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUECKUH psifl, oOmiast popmyria, CTpoeHUe
MOJIEKYJI, ©30MEpUs, HOMEHKJIIATypa,
Kiaccudukanus, Gu3nIecKue CBOMCTBa

XHUMHYECKHE CBOMCTBA MMPpEACIIbHBIX OJHOATOMHBIX
CIIMPTOB

CriocoObI nostyyeHus 1 IpUMEHEHNE
OJTHOATOMHBIX CIIHPTOB

Bubnunorteka
LOK
https://m.eds

00.ru/ff0d570
8

Bubnunorteka
LOK
https://m.eds

0o0.ru/ff0od3f3
4

Bubnunoteka
LOK
https://m.eds

00.ru/ff0d40c
4

Bubnnoteka
LOK
https://m.eds

0o0.ru/ff0d429
0

Bubnnoteka
LOK
https://m.eds



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

00.ru/ff0d448

€

Bubnunoteka
LIOK
47 [IpocTeie 3¢upbl: HOMEHKIIATYpa U H30MEpHS, httos://m.eds
0COOCHHOCTH (PU3NYCCKUX U XUMHUYECKUX CBOWCTB 00.ru/ff0d461
4
Bubnunoteka
MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1 LOK
48 TIIMIEPUH, UX (pU3nYecKre 1 XUMUIECKHe https://m.eds
CBOWCTBA 00.ru/ff0d497
a
Bubnnoreka
LIOK
49 CrniocoObl nosy4eHus U IpUMeHEeHue httos://m.eds
MHOTOAQTOMHBIX CITUPTOB 00.ru/ffod570
8
Bubnnoreka
LOK
50 @DeHOJ: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE https://m.eds
cBoiicTBa. TOKCMYHOCTH eHoIa 00.ru/ff0d587
a
Bubnunoteka
51 Xumudeckue cBoicTBa (heHoma

LOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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https://m.eds

0o.ru/ff0d59e
2

52

Crioco0wbI MosTydeHus 1 IpuMeHeHue GpeHomna

Bubnnoteka
LOK
https://m.eds

00.ru/ff0d5b4
0

53

[IpakTuueckas padora Ne 2. Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4 110 Teme "CnupThl u
denomnsr"

Bubnnoteka
LIOK
https://m.eds
0o0.ru/ff0d5eb

a

54

Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME

Bubnnoreka
LOK
https://m.eds

00.ru/ff0d634
2

55

Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE
KapOOHUJIBHOMN TPYIIIbI; TOMOJIOTUYECKUE PSATIBL,
oOmas ¢popmyia, H30MepUsl © HOMEHKJIaTypa

Bubaunorteka
LOK
https://m.eds

00.ru/ff0d664

€



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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57

58

59

60

Anbaieruapl ¥ KETOHBI: (U3HYECKUE CBOMCTBA;
PEeaKIMK MPUCOSTNHEHUS

Peakiiuy okuciIeHUs U KaUeCTBEHHbIC pCaKnuu
AJIbACTHUA0B U KCTOHOB

CnocoObl MOJIYYCHHA aJIbACTUIOB U KETOHOB

OI[HOOCHOBHBIG MMPEACIIbHBIC Kap6OHOBLIe
KHUCJIOTHI, 0COOEHHOCTH CTPOCHUS UX MOJICKYJI

W3omepus 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT,
uX (pu3nYecKre CBOWCTBA

Bubnunoteka
LIOK
https://m.eds
00.ru/ff0d664

€

Bubnnoteka
LOK
78https://m.e

dsoo.ru/ff0d6
64e

Bubnunoteka
LOK
https://m.eds

0o0.ru/ff0d67c

a

Bubnnoteka
LOK
https://m.eds

0o0.ru/ff0d67c

a

Bubnnoteka
LOK
https://m.eds



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

oo.ru/ffOdfee
2

Bubnnoteka
LOK
61 XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX 78https://m.e
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT dsoo.ru/ffod6
64e
Bnbnnoteka
LOK
62 Oco0eHHOCTH CBOMCTB MypaBbUHOM KHCIIOTHI. https://m.eds
MHuoroo0pa3ue kKapOOHOBBIX KHCIIOT 00.ru/ffod67c
a
BubnnoTteka
Oco0OeHHOCTH CBOMCTB: HEMPEAEIbHBIX U LOK
63 apoMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, httos://m.eds
THIPOKCUKAPOOHOBBIX KHCIOT. [IpencraBurenu 00.ru/ff0d67¢
BBICIIINX KapOOHOBBIX KHCIIOT 3
Bubnnoteka
LOK
64 [TonsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHUCIOT https://m.eds
oo.ru/ffOdfee
2
65 CriocoOsI ToTy4YeHus ¥ TpUMEHEHNE KapOOHOBBIX Bubnnoteka

KHUCJIOT

LOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

78https://m.e

dsoo.ru/ff0d6
64e

Bubnunoteka
LOK
66 CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PsiI, oOIIast https://m.eds
dbopMyIa, ©30MepHsi U HOMEHKIIATypa 00.ru/ff0d67¢c
a
bubnunoteka
LIOK
67 du3nYecKue ¥ XUMUIECKIE CBOHCTBA 3PUpOB https://m.eds
00.ru/ff0d67c
a
Bubnunoteka
Pemenue pvaéTHLIX 3a/1a4: 10 YpaBHCHUIO LOK
68 XAMHUYECKOW PEaKIMU, Ha ONPEIECIICHNE httos://m.eds
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO oo.ru/ff0dfee
BEIIIECTBA 5
Bubnnoteka
b LOK
pakTudeckas pabora Ne 3. Pemenune
69 IKCIEPUMEHTATIBHBIX 3a71a4 110 TeMe "KapOoHoBbIe https://m.eds

KucnoThl. ClioxxHbIe H3PUpHI"

00.ru/ff0d570
8



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Bubnnoteka

LLOK
70 JKupsr: ctpoenue, GpU3M4eCcKrue U XUMUYECKHE httos://m.eds
CBOMCTBA (THIPOJIN3) 00.ru/ff0d587
a
Oco0eHHOCTH CBOICTB KUPOB, COJIEPIKALIUX
Il TpumecTp
71 OCTaTKH HEMPEeIETbHbIX )KUPHBIX KUCIOT. JKUphI B
npupojae
Bubnunoteka
M LOK
blJIa KaK COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX
712 Moroniee nercrue. IloHsTe 0 CHHTETHYECKHUX https://m.eds
moromux cpeacrsax (CMC) 00.ru/ff0d570
8
Bubnunorteka
LOK
73 I'eneTndeckas cBsI3b yTi€BOJOPOIOB U https://m.eds
KHCIIOPOJCOACPKAIIMX OPTraHUYECKUX BEIIECTB 00.ru/ff0d587
a
Bubnunorteka
LLOK
74 Pacu€tel o ypaBHEHUSAM XUMUYECKUX PEAKLIAN https://m.eds
00.ru/ff0d59e
2
. BubnnoTteka
75 Cucremarusanusa 1 0000IeHNE 3HAHUH 110 TEME

LIOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

https://m.eds

00.ru/ff0d5b4
0

Bubnunoteka
OO01mast xapakTepuCcTHKa YTIIEBOIOB U LOK
76 KJIacCU(UKAIUS yIIIeBOJOB (MOHO-, IU- https://m.eds
HOJIMCAaxapubl) o0o.ru/ff0d5eb
a
bubnunoteka
LOK
77 Monocaxapusl: (U3HUECKUe CBOMCTBA U https://m.eds
HAXO0JXJICHUE B MPUPOJIE 00.ru/ff0d634
2
Bubnunoteka
LOK
78 [IpumeHeHHE TIIIOKO3BI, €€ 3HAUYCHUE B https://m.eds
JKU3HEIEATENIBHOCTH OpraHnu3Ma 00.ru/ff0d664
€
Bubnnoteka
Jlucaxapuapl: caxapo3a, MaJIbT03a U JIAKTO3a. HOK
79 Haxoxaenue B Ipupo/ie U IpUMEHEHUE /8https://m.e

AucaxapuzioB

dsoo.ru/ff0d6
64e



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

80

81

82

83

84

[Tonucaxapuabl: CTpOCHHE MaKpPOMOJIEKYII,
buznyeckue 1 XuMHU4YecKre CBONCTBA,
pUMEHEHUE

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX

Pemenue paCUYCTHBIX 3a1a4 Ha OIIPCACICHHUEC O0JIN
BbIXOJa IMPOAYKTA pCAKIIUU OT TCOPCTUUCCKHU
BO3MOXXHOT'O

Cucremaru3zaius u 00001IeHUe 3HAHUH TI0
paszzneny

KonTtponbHas pabora o Teme
"Kucnopoconeprxaye opraHn4eckmue
coeuHeHus"

Bubnunoteka
LIOK
https://m.eds
00.ru/ff0d67c

a

Bubnunorteka
LOK
https://m.eds

00.ru/ff0d67c

a

Bubnunoteka
LOK
https://m.eds

oo.ru/ffOdfee
2

Bubnnoteka
LOK
https://m.eds

00.ru/ff0d570
8

Bubnnoteka
LOK
https://m.eds



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

85

AMUHBL: KIaccU(pUKAIM, CTPOCHHUE MOJIEKYIL,
obmas Gopmyrna, u3oMepHsi, HOMEHKIIATypa u
¢du3nveckre CBONCTBA

00.ru/ff0d587

a

Bubaunorteka
LOK
https://m.eds

0o0.ru/ff0d59e
2

86

XVMHUYECKUE CBOWCTBA ATH(PATHIECCKUX AMHHOB

Bubanorteka
LOK
https://m.eds

00.ru/ffod5b4
0

87

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XUMHYECKHUX CBOMCTB aHUIMHA

bubnnoteka
LOK
https://m.eds
00.ru/ff0d5eb

a

88

CrniocoOblI MostydeHus U IpuMeHEeHue
annpaTHIECKUX aMUHOB

Bubnnoteka
LOK
https://m.eds

00.ru/ff0d634
2



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

89

90

91

92

93

AMHMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpHs,
busndeckue coicta. OTaeIbHBIC
MIPEACTABUTENH 0-aMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHMHOKHUCJIIOT, UX
OMOJIOrMYECKOe 3HaUeHe aMUHOKKCIIOT. CHHTE3 U
TUAPOJIU3 IICIITUA0OB

Benku Kak IPUPOIHBIC OJTUMEPBI; CTPYKTYPBHI
OEJIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

A30Tcoz[ep>1<a1u1/1e TCTCPOUUKIINICCKUC
COCOAMHCHUS. HYKJ'IGI/IHOBLIC KHCJIOTBI: COCTaB,
CTPOCHUC U Ouonoruyeckas POJib

Bubnunoteka
LIOK
https://m.eds
00.ru/ff0d664

€

Bubnnoteka
LOK
78https://m.e

dsoo.ru/ff0d6
64e

Bubnunoteka
LOK
https://m.eds

0o0.ru/ff0d67c

a

Bubnnoteka
LOK
https://m.eds

0o0.ru/ff0d67c

a

Bubnnoteka
LOK
https://m.eds



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

oo.ru/ffOdfee
2

BubnnoTteka
[IpakTuueckas padora Ne 4. Pemenue LOK
94 IKCIIEPUMEHTAILHBIX 33/1a4 [0 TEeMe https://m.eds
" A30TCOIEpKALINE OPraHUYECKHE COeAUHEHUS" 00.ru/ff0d570
8
BubnnoTteka
[IpakTuueckas padora Ne 5. Pemenune HOK
95 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME https://m.eds
"Pacrno3HaBaHKue OPraHMYECKMX COEqMHEHUMH" 00.ru/ff0d587
a
Bubnunoteka
LIOK
96 Kontponenas pabora no Teme "AsoTrcoaepxkanye https://m.eds
n
OpPraHUYECKUE COCTMHEHHSI 00.ru/ffods9e
2
Bubnunoteka
LOK
OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX
97 COC/IMHCHUH W METOJIbI MX CUHTE3a — https://m.eds
TIOTMMEPH3AIIHS U MTOJUKOHICHCALHS 0o.ru/ff0d5b4
0
98 [TnactMaccel. YTunuzanus 1 nepepadoTka Bubnunoteka

IJ1aCTukKa

LOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

https://m.eds
oo.ru/ffod5eb

a

Bubnunorteka
LLOK
99 D1acTOMEPBI: HATYPAIbHbIA CHHTCTHIECKUE 1 httos://m.eds
kay4yku. Pesuna 00.ru/ff0d634
2
Bubnunoteka
BoitokHa: HaTypajbHbIE, HCKYCCTBCHHBIE, LIOK
100 cuHTeTHYecKue. [lomumeph! criennaabsHOro 1 https://m.eds
HA3HAYCHIS 00.ru/ff0d664
e
Bubnunoteka
[Ipaktrueckas padota Ne 6. Perenue LOK
101 SKCIIEPHMMEHTAIBHBIX 327124 T10 TEME 1 78https://m.e
"Pacrio3HaBaHueE IUIACTMACC U BOJIOKOH" dsoo.ru/ff0d6
64e
Bubaunorteka
O06o01enre 1 cucTeMaTu3aIus N3y4eHHOTO LIOK
102 MaTepHaa 1o Teme "BBICOKOMOIEKYISpHBIE 1 https://m.eds
coenuHeHus" 0o.ru/ff0d67c
a
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

AtoMm. CocTaB aTOMHBIX

saep. XUMUYECKUH DIIEMEHT.

N30TONEI

CTpOGHI/Ie QJICKTPOHHBIX
000JI0UEK aToOMOB,
KBAaHTOBBIC YHUCJIa

Krnaccudukanus XuMHIECKUX

3JIEMEHTOB (S-, p-, d-, f-
AJICMEHTHI)

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

Pacnipenenenue 351eKTpoHOB
110 ATOMHBIM OpOUTAIIAM

https://resh.edu.ru/subject/29/11/

ONeKTpOHHBIE
KOH(UTypal aToMOB
AJIEMEHTOB B OCHOBHOM U
BO30YX/IEHHOM COCTOSTHUU

https://resh.edu.ru/subject/29/11/

ONEeKTpPOHHBIE
KOH(UTYypal HOHOB.
DNEeKTPOOTPUIIATETLHOCTh

[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema
XUMHYECKUX IJIEMEHTOB /JI.
W. Menneneena, cBSI3b C

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

COBPEMEHHOU Teopuen
CTPOCHHMSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XMMHUUYECKUX
3JIEMEHTOB M 00pa3yeMbIX
MU TIPOCTBIX U CIIOXKHBIX
BELIECTB I10 TPYIIaM U
neproam

https://resh.edu.ru/subject/29/11/

CucreMatusanus u
000011IeHNE 3HAHUN 110 TEME

https://resh.edu.ru/subject/29/11/

10

Bunn XuMu4ecKkou CBSI3H.
MexaHu3mMbl 00pa3oBaHUs
KOBAJIEHTHOM CBSI3H.
Bonoponnas cBs3e.
MexMonexysspHbIe
B3aUMOJEICTBUSA

https://resh.edu.ru/subject/29/11/

11

BaneHTHOCTE M BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
JJIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI C UX
reOMETPUUYECKUM CTPOEHUEM

https://resh.edu.ru/subject/29/11/

12

[IpencraBnenus o
KOMIIJICKCHBIX COCIUHCHUAX
COCTaB U HOMEHKJIaTypa

https://resh.edu.ru/subject/29/11/

13

BemecTsa MoJteKyIIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSL.
Tumbl KpUCTALTAYECKUX
pEILIETOK U CBOMCTBA
BEILIECTB

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

14

[TonsATHE O IUCTIEPCHBIX
cucremax. [Ipeacrasinenue o
KOJUIOMIHBIX pacTBOpax

https://resh.edu.

ru/subject/29/11/

15

HcrrHHbBIE paCTBOPSI:
HACBIIICHHBIC U
HEHACBIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruaparsl

https://resh.edu.

ru/subject/29/11/

16

CriocoObl BbIpaKEHUS
KOHIICHTPALUU PaCTBOPOB

https://resh.edu.

ru/subject/29/11/

17

Pemenue 3amau ¢
KCMOJIb30BAHUEM TTOHATHI
"MaccoBast 101t
pacTBOPEHHOTO BelIeCTBa',
"MoJIipHasi KOHIIEHTparus'"

https://resh.edu.

ru/subject/29/11/

18

19

20

Knaccudpukanuus n
HOMEHKJIaTypa
HCOPTraHNYCCKUX BCIUICCTB

Cucrematuzanus u
0000111eHHE 3HAHUH I10 TEME

KonTponbnas pabota mo
teMaM "CTpoeHHe aToma.
[Iepuoanueckuii 3aK0H U
[lepuoanueckas cucrema
XUMHYECKHX dJIeMEHTOB /I,
N. MenpneneeBa", "CtpoeHue
BemecTBa. MHOTooOpasue
BemiecTs"

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

21

22

23

24

Krnaccudukanus XuMrHuecKux
peaKkuuii B HEOPraHUYECKOU U
OPraHMYeCKOM XUMHH. 3aKOH
COXPaHEHHUS MaCChl BELIECTB;
3aKOH COXpaHEeHUs U
MpEBPAIICHUS YSHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

TennoBbie 3G HEKThI
XUMHAYECKHX PEaKIUi.
Tepmoxumuueckue
YpaBHCHHUS

Beraucnenus 1o YpaBHCHUAM
XUMHNYCCKHUX peaKI_[I/Iﬁ u
TCPMOXUMHNYCCKHUM
YpaBHCHUAM

CKOpOCTh XMMUYECKOM
peaxiuu, e€ 3aBUCUMOCTh OT
pa3Iu4YHbIX (haKTOPOB.
Karanu3 u kaTanuszatopsl

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

25

['omoreHHbIe U TreTEpPOreHHbIE
peakuuu

https://resh.edu.

ru/subject/29/11/

26

[IpaxTnueckast padora Ne 1
o teme "Bnusiaue
pa3nuyYHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOU
peaxkun"

https://resh.edu.

ru/subject/29/11/

27

ObpaTtumble U HEOOpaTUMBbIE
peakuun. XuMHUYECKOe
paBHOBECHE

https://resh.edu.

ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

28

29

[IpakTuyeckas pabora Ne 2
o teme "BnusHue
pa3nuyYHbIX (DaKTOPOB Ha
MOJIO)KEHUE XUMHUYECKOTO
paBHOBecHUs"

DNeKTpoNIUTHYECKAst
nucconuanusi. CHIIbHbIC H
Ccl1a0bIe AIEKTPOIIUTHI.
CreneHs Auccoanuu

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

30

HNonHoe nponsseneHue BOAbI.

Cpena BOJHBIX pacTBOPOB.
BomopoaHslii mokazaresb
(pH) pacTBOpa

https://resh.edu.

ru/subject/29/11/

31

I'mpaponus coneit. Peakuuu,
MIPOTEKAIOIIIKE B PACTBOPAX
ANEKTPOJIUTOB

https://resh.edu.

ru/subject/29/11/

32

33

34

ITpakTryeckas padora Ne 3
1o TeMe " XuMHUYecKue
peakuuu B pacTBOpax
3IEKTPOJIUTOB"

OKuCIIHTEIIFHO-
BOCCTAaHOBHUTEJILHBIE
peakuuu. Baxueiimme
OKHUCIIUTENH U
BOCCTAaHOBHUTEIN

Metoa 3J1eKTPOHHOTO
(371EKTOHHO-MOHHOT0)
OanaHca

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

35

DNEeKTPOIU3 pacTBOPOB U
pacIuIaBOB BEIECTB

https://resh.edu.ru/subject/29/11/

36

Pemenne 3anau pa3inn4HbIX
TUIIOB

https://resh.edu.ru/subject/29/11/

37

Pemenune 3anau pasian4HbIX
TUIIOB

https://resh.edu.ru/subject/29/11/

38

39

Cucremaruzanus u
000011IeHNE 3HAHUN 10 TEME
"Xumuueckue peakiuu"

KonTponbHas pabota mo
Teme "XuMuueckue peakiuu'

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

40

41

IlonoxeHre HEMETAIOB B
Ilepuoguueckoii cucreme
XUMHYECKHUX 3JIEMEHTOB /[.
H. MenneneeBa u
0COOEHHOCTH CTPOCHMS UX
aToMoB. Du3nyeckue
CBOICTBA HEMETAJIJIOB

AnNoTponus HeMeTaJlIoB (Ha
pUMepe KUCIOPO/Ia, CepHl,
dbocdopa u yrnepoaa)

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

42

Bonopoa: nomnyuenue,
¢bu3nyecKkre 1 XUMHYECKHE
cBoricTBa. [ mapuael

https://resh.edu.ru/subject/29/11/

43

T"ajtoreHsl: Hax0XKICHUE B
MIPUPO/IE, CIIOCOOBI
noTy4yeHus1, GU3n9IecKue u
XUMHYECKHUE CBOICTBA

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

44

l'anorenoBonopoabl.
Baxneiimne
KHCIIOPOJICOIepIKaIUe
COEIMHEHUS TaJIOTEHOB

https://resh.edu.

ru/subject/29/11/

45

JlaGopaTopHusle u
MIPOMBIIIICHHBIE CITOCOOBI
HOJTY4YCHUSI TaJIOTCHOB.
[TpumeHeHHe TaloreHoB 1 UX
COEIMHEHUN

https://resh.edu.

ru/subject/29/11/

46

[IpaxTuueckas padora Ne 4.
Pemenne
SKCIEPUMEHTAIIbHBIX 3a7a4
no Teme "I"amorensr”

https://resh.edu.

ru/subject/29/11/

47

Kucnopon: naboparopusie u
MIPOMBIIIJIEHHBIE CIIOCOOBI
MOJTy4YeHHUsI, PU3NIECKUE U

XAMUYECKHe cBorcTBa. O30H.

HpI/IMCHCHI/Ie KHCJIOpOJda U
O30Ha

https://resh.edu.

ru/subject/29/11/

48

Oxcuapl ¥ IEPOKCHUIBI

https://resh.edu.

ru/subject/29/11/

49

Pemenue 3amayd pa3nuuHbIX
THUIIOB

https://resh.edu.

ru/subject/29/11/

50

Cepa: Hax0XJIeHUE B
MIPUPO/IE, CIIOCOOBI
noy4yeHus1, GU3nIecKue u
XUMHUYECKHE CBOKCTBA

https://resh.edu.

ru/subject/29/11/

51

CepoBoniopof, cynbhuabt

https://resh.edu.

ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

52

Kucnopoaconep:xarue
COCJIMHEHUS CEPBI.
Oco0eHHOCTH CBOWCTB
CEpPHOM KHUCIIOTHI

https://resh.edu.ru/subject/29/11/

53

[TpakTuueckas padota Ne 5.
Pemenue
IKCIIEPUMEHTAIILHBIX 33724
o Teme "Cepa u eé
coeIMHEeHHS "

https://resh.edu.ru/subject/29/11/

54

A30T: HaxOXKJIeHUE B
MIPUPO/JIE, CIIOCOOBI
MOJTy4YeHUsI, PU3NICCKUE U
XHUMHYECKHE CBOMCTBA.
AMMUaK, HUTPUbI

https://resh.edu.ru/subject/29/11/

55

56

57

58

Kucnoponcoaepxarue
COCJIMHCHHMS a30Ta.
OCco0EHHOCTH CBOMCTB
a30THOM KHUCIOTHI

[IpumeHeHue a3ota u ero
coeqnHEeHnH. A30THBIE
yaoOpeHust

dochop: HaXOXKICHHE B
MIPUPOJIE, CIIOCOOBI
NOJTy4eHHS, PU3UUECKHE 1
XMMHUYECKHE CBOMCTBA.
®ochunst u hochun
Oxcunpl pocdopa,
dbocdopconepxarue

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

kucnotel. Comu GpochopHoit
KHCJIOTHI

59

60

61

62

63

64

[Tpumenenue dhocdopa u ero
coeaunenuii. @ochopHsie
ynoOpeHus

[TpakTrueckas padota Ne 6.
Pewenne
AKCIIEPUMEHTAIILHBIX 33724
o Teme "A3ot u pochop u
nx coequueHus”

VYrnepos: HaxoJIeHUE B
MIPHUPOJIE, AITIOTPOIIHBIE

Mo ubUKaK; HU3NIECKHe
Y XMMHYECKHE CBOMCTBA,
pUMEHEHHE

Oxcun yrnepona(ll), oxcupg
yraepoaa(lV), yrombHast
KHUCJI0Ta U €€ COJIU

Pemenue 3amaq Ppa3jINIHbIX
THUIIOB

Kpemuuii: Haxox1eHuE B
MIPUPOJIE, CIIOCOOBI
noJtydeHus, Gu3ndeckue u
XAMHUYECKHE CBOMCTBA

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

65

Oxcup kpemuus(1V),
KPEMHHUEBasi KUCIIOTA,
CHJTMKATBI

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

66

IIpuMeHeHne KpeMHUS U €T0
coenuHennii. CTEKIIO, ero
IIOJIy4Y€HHUE, BUJIBI CTEKIIA

https://resh.edu.ru/subject/29/11/

67

Pewrenne 3anau pa3inu4HbIX
TUIIOB

https://resh.edu.ru/subject/29/11/

68

69

70

CucreMaTusanus 1
000011IeHNE 3HAHUN 110 TEME
"Hemeramnsr"

KonTponbnas pabota mo
TeMe "Hemeraminr"

AHanu3 pe3yiabTaToB
KOHTPOJIbHOM paboTHhl,
KOPPEKIHs OIUO0K

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

71

72

[TonoxxeHne MeTaioB B
IIepnonnueckoii cucreme
XUMHYECKHUX 3JIEMEHTOB.
Oco6eHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0YEK
aTOMOB METAJUIOB

O6mwme puznueckune
CBOWCTBA METAJIJIOB.
[IpumMeHeHre METaJIOB B
OBITY M TEXHUKE

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

73

CmunaBsl MetasuioB. Kopposust
METaJJIOB

https://resh.edu.ru/subject/29/11/

74

Pemenue 3amad pa3nnuHbIX
THUIIOB

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

75

DNEKTPOXUMUYECKUN P
HANpPsDKEHUH METAJLIOB.
OO6mwme crmocoOb! MOTyIeHUS
METAJLJIOB

https://resh.edu.ru/subject/29/11/

76

77

OOm1ast xapaKTepUCTHKA
MeTaiioB |A-rpymbl
[Tepuonuueckoit cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB.
Harpuii u xanuii: nonydenue,
¢busnyeckue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX
COCIMHEHU I

OOw1ast xapakTepUCTHKA
MetaiioB ||A-rpynms
[Tepuoanueckoil cucTemsl
XUMHUYECKUX 3JIEMEHTOB.
Maruuii 1 KajabIui:
noJiyuyeHue, pu3nyeckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHHE ITPOCTBIX
BELIECTB U UX COECIUHEHHUN

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

78

JKECTKOCTh BOIBI U CIIOCOOBI
€€ yCTpaHEHHUS

https://resh.edu.ru/subject/29/11/

79

80

AOMUHUI: TIOJTy4YEHHE,
¢bu3nyeckrue 1 XuMU4YeCcKHe
CBOMCTBA, IPUMEHEHNE

AMpoTepHbIe cBOICTBa
OKCHJIa U THUJIPOKCH]IA

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

aJIFIOMUHUS,
THUJIPOKCOKOMILIIEKCHI
ATFOMUHUS, UX TPUMEHEHHUE

81

Pewrenne 3anau pa3inu4HbIX
TUIIOB

https://resh.edu.ru/subject/29/11/

82

[TpakTrueckas padora Ne 7.
Pemenue
AKCIIEPUMEHTAIIbHBIX 33724
1o Teme "MeTasuibl TJIaBHBIX

noarpynn”

https://resh.edu.ru/subject/29/11/

83

OOm1ast xapaKTEepUCTHKA
METAJIJIOB TOOOYHBIX
noxrpymi (b-rpymm)
[Tepuonnueckoit cucTeMsl
XUMHAYECKHX JIEMEHTOB

https://resh.edu.ru/subject/29/11/

84

85

86

duznyeckre 1 XUMHUUECKHE
CBOMCTBA XpOMa U €ro
COGI[HHGHHﬁ, HUX IPUMCHCHUC

Baxxueiinue coequHeHUS
Mapranua. [lepmanranar
Kalus, ero OKUCIUTEIbHBIE
CBOICTBA

dusnueckue 1 XUMHIECKUE
CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKelle3a

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

87

duznueckue 1 XUMUYECKUE
CBOIiCTBa MEIU U €8
COCAMHEHHH, UX MPUMEHEHUE

https://resh.edu.

ru/subject/29/11/

88

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €T0
COCIUHCHHM, UX
MPUMEHEHHUE.
['uaApOKCOKOMILIEKCHI ITIMHKA

https://resh.edu.

ru/subject/29/11/

89

[IpaxTuueckas padora Ne 8.
Pemenne
AKCIIEPUMEHTAIIbHBIX 33724
1o Teme "MeTaimisl
MOOOYHBIX MOArPyI"

https://resh.edu.

ru/subject/29/11/

90

Pemenne 3ama4 pa3inu4HbIX
TUIIOB

https://resh.edu.

ru/subject/29/11/

91

92

93

94

O06001menue u
CUCTEMAaTH3AIHS H3YICHHOTO
MaTepuasa 1mo TemMe
"Mertamiabr"

KonTponbHas pabota mo
Teme "Mertamisr"

AHanu3 pe3yabTaToB
KOHTPOJILHOM paboTHl,
KOPPEKIHs OINO0K

Ponb xumun B obecrieueHUN

YCTOﬁqHBOFO Pa3BUTHA
yenoBedecTBa. [loHsaTHe 0

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/

Hay4HbBIX METOJIaX
HCCIIEIOBAHHUS BEIECTB

95

Hayunsle npuHIUIIBI
OpraHMU3ali XUMHUYECKOIO
IIPOU3BO/JICTBA.
[TpomblnIeHHBIE CITOCOOBI
MOJYYECHUS] BAKHEHIITUX
BELICCTB

https://resh.edu.

ru/subject/29/11/

96

XUMHUYECKOE 3arpsi3HEHNE
OKpY>Karollel CpeJibl U €ro
IIO0CJICACTBUA

https://resh.edu.

ru/subject/29/11/

97

98

99

XuMHUS U 310pOBbE YEIOBEKA.
JlekapcTBeHHBIE CpencTBa

Xumus mumy. Poabs XxumMuu B
o0ecrieueHnH MUIIEBONA
0€e30I1aCHOCTH

KocMmeTnueckue u
nap@roMepHbIe CpeCTBa.
BriToBasg xumng

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

100

XHMHS B CTPOUTEIBCTBE.
Baxneiimme cTpouTeNbHbIE U
KOHCTPYKLIHOHHBIE
MaTrepHuabl

https://resh.edu.

ru/subject/29/11/

101

XHMHS B CENBCKOM
xo3siicTBe. OpraHnyecKkue u
MUHEpaJIbHbIE y100peHus

https://resh.edu.

ru/subject/29/11/

102

CucreMatusanus 1
000011IeHNE 3HAHUH 10 TEME

https://resh.edu.

ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB

102
I10 ITPOIT'PAMME
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