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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 1o XMMUHM Ha YpOBHE CpeAHEro oouiero oopazoBaHus pa3zpaboTaHa
Ha ocHoBe DexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Odenepanuny, TpeOoBaHMH K pe3ynbraTaM OcCBOeHHMs (enepaiibHOM  00pa3oBaTeIbHON
nporpamMmbl cpeanero obmero oopazoanusa(®OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHOro mpenMera «XuMHS» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa y4vamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YeHHS, MPU3BAHO
oOecrieunTh 00111€00pa30BaATENIbHYI0O U OOLIEKYJIbTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TaKXe I MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SBJISIETCS OHOM U3 MPHOPUTETHBIX JUCITUTUINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JlydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIOTCS CIEAYIONIME BBHIOIHIEMBIC
IpOrpamMMoil o XUuMHM QyHKIHU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH obecreynBaeT MOIyYeHUE
IPEJICTaBICHUS O LESAX, COJIEp)KaHUHU, oOliel cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3sBUTHs 00YYAIOLIUXCS CPEJICTBAMU NpEeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduns;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpass  HpedycMaTpuBaeT  OIpeJlesIeHue:
INPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Yy4eOHOTo
MarepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTepPUCTHK; MOAXOJOB K
(OpMUPOBAHUIO COAEPKATEITLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydJaroImuxcss B paMKax HTOrOBOHM arrectanuu B (opMe €IUHOTro
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpkKaHHUe, 0053aTeIbHOE JIUISl U3YUCHHUS
B paMKax  OTAENbHBIX  Hpoduiel, NpeIycMaTpUBaeT  pacOpeleleHne U
CTPYKTYPHUPOBAaHHUE €ro IO KJIAccaM, OCHOBHBIM COZAEP>KaTEIbHBIM JIMHUSAM/paz/iesiaMm
Kypca;

e 1aéT MpUMEpHOE pacrpesieseHne yueOHOro BpeMEeHH, PEKOMEHIyeMOro sl U3y4eHUs
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 MHTEpIpEeTAaluIo Iefiell W 3aJad H3y4eHus IpeaMeTa Ha
yrIIyONEéHHOM YpPOBHE C YY€TOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTePUCTUKHU ITUIAHUPYEMBIX pE3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CPEAHEro oouero oOpa3oBaHUs
(JIMIHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), & TAaKXKe C YIETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUH OOYYaloOIErocsi IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TNpPOrpaMMe IO XHMHH TPEAyCMOTpEHa

MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs. 3a



npenenaMu  yCTAaHOBIEHHOW TPOrpaMMOM TO0 XHMMHH 00s3aTelbHONW (MHBapUAHTHOM)
COCTaBIISIIOLIEH collep:kaHus y4eOHOTro mpeaMeTra « XUMHs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuu ¢ koHuentyaibHbiMU mnojoxkeHusmMu DPI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIInpOBaHHOTO 00yYeHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIMM J3TalloM IMOJYYEeHUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CIHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasoanus. B 31oii csa3u
U3Y4YEHHUE IIpeaAMeTa «XUMHUS» OPUEHTUPOBAHO IPEUMYLIECTBEHHO Ha pacUIMpEeHue u
yrayOleHne TEOpPeTUYECKON W MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BBIOpaBIIMX
onpeAenéHHbIi Npopuiib 00ydeHHsI, B TOM YUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYEHUS
XUMHYECKOTro 00pa3oBaHus B opraHu3aiusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XUMHUSD)
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha GOPMUPOBAHUE Y HUX OOIIEMHTEIUICKTYAIbHBIX YMEHHM, YMEHHUH pallioHaIN3aUuu Y4eOHOTO
Tpyna W  OO0OOMEHHBIX CIOCOOOB  ACSATENBHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbsie Kypcol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpENIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluy COJCpPKAHUS ITHX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yrayO0nE€HHOrO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OONbIIMN  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COECJUHEHUH HA OCHOBE PACIIMPEHHs U YrIIyOJeHHs MPEACTaBICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUSI XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepruogudeckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKHX  3JEMEHTOB  0Oa3HpyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHHUUECKUX MPEJCTABICHHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b 0OBSACHSIETCS C
TOYKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOJIHSIETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIECCax U ANEKTPOJIN3E PacIliaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMHM INpPU PACCMOTPEHHUU pEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEeKTPOHHBIX 3 dexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKLuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3y4eHHs JUI KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JONOJHEHHUH K o0mel cucTeMe IpeIMEeTHBIX 3HAHHUI) OKa3bIBalOT BIUSHUE CMEXKHBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TNpeAMeTa s KJIacCOB XHUMHUKO-(PH3UUECKOTro
npoduisi 60JBINIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuM mnpeaMeTa B JaHHOM CiIydae akLEHT OyJaeT cheslaH Ha OOIIHOCTh METOJIOB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUHN B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (QHU3UKE), 3aKOHBl COXPAHEHUS MAacChl M SHEPrHM, 3aKOHBI
TEPMOJUHAMUKH, SJICKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYTOE.



B 10 e BpeMs B coiepikaHUM IpeaMeTa ISl KJIACCOB XMMMKO-OMOIOTHYECKOT0 TPOhIIs
OoJbIIMKA yAETbHBIN Bec OyleT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K NpPUMEPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIUMHUIbI, OCNKH, YIJIeBOABI, HYKJICHMHOBBIE KHCIOTHI M Apyrue. IIpu sTom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOLECCOB (DOTOCHHTE3A, IbIXaHHs], MTUIIEBAPECHUSI.

B mnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAayYHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHS HayYHBIX 3HAHWN M3Yy4EHUE MpeaMeTa
«XuMus» Ha yYriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMU
npeaMeTaMu, BXOSIIIMMHU B COCTaB MPEIMETHBIX o0sacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«MaremaTtuka u uHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu u3yuennn ydeOHOTo mpenmera «XHUMUS» Ha YIIyOJIEHHOM ypOBHE TaKke, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHHE OCHOB HAyKHM XHMHH Kak o0jactu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOnEHHOM YpPOBHE M3y4YEHUs
mpeaMeTa MpeArnoaaraeT peajn3auio TakuX enei, Kak:

e (opMupOBaHHE MPEICTABICHHUIA: O MAaTEPHATIHLHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX

¥ TI03HABA€MOCTH SIBIICHUI MPHUPOJIBI, O MECTE XUMHH B CHUCTEME €CTECTBEHHBIX HAYK U
e Beayleil ponu B 00ecleYeHHH YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA: B PEIICHUU
npo0JIeM HSKOJIOTUYECKOH, YHEPreTHYecKOil M MHINEBOH Oe30MacHOCTH, B Pa3BHTHUHU
MEIMIIMHBI, CO3/JaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruHu, B
o0ecrieyeHn  PaHuOHAIHLHOTO PUPOAOTIOIH30BAHNS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIel KyIbTyphl YEJIOBEKA, a TAKXKE SKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOIIIEHHSI K CBOEMY 3I0POBBIO M IPHPOTHON CPEJIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEXallUX B OCHOBE XUMHUYECKOW COCTaBIISAIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHATHHA, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX TMPEACTABICHUI O CTPOCHHUU BEIIECTBA HA Pa3HbBIX
YPOBHSX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HA/IMOJICKYJISIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHHUS XUMHUYECKUX
pEaKImii, 0 XHMUYECKOM PaBHOBECHH, PACTBOPAX M AMCIIEPCHBIX CUCTEMaX, 00 00ImMX
HAyYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (dopmupoBaHue y OOYdYaIOIIMXCS OCO3HAHHOTO MTOHWMAaHHs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYECKHX 3HAHWUU Uil OOBSICHEHHS KJIIOYEBBIX HIEH W MpoldiiemM
COBPEMEHHOW XWMHUH, AN OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO TPHPOIY; TPAMOTHOTO pEIIeHUS MpoOJieM, CBS3aHHBIX C
XUMHEH, TPOTHO3MPOBAHUS, aHAINW3a W OLEHKH C MO3MIMH 3KOJOTHMYECKOU
0€30MaCHOCTH TTOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOW NEATEIFHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHUYECKUM MPOU3BOJICTBOM, HCIOJIb30BAHUEM U TepepaboTKon
BEIIIECTB;

e yrayOJeHHe MPeICTaBICHUH O HayYHBIX METOAaX IO3HAHUS, HEOOXOAMMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUYECKUX
SBIICHUH, WMEIONMX MECTO B TPHUPOJAC, B TPAKTHUECKOW IESATEIBHOCTH U
MOBCEHEBHOM KU3HHU.

B 1utane peanuzamym TepBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BHBAIONINX (QYHKIUH
IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero o0pa3oBaHMs MPH M3YUYEHHH IpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKHUE LIETH U 3a]]a4H, KaK:

e BOCIUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTH SIBICHUW TPUPOJIBI, YBAXKCHHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M TMPHUKIATHBIX MCCIEJOBAaHUN B



XUMUH, (HOPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHE MOTHBAIMH K OOYYCHHIO W IMO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX HWHTEPECOB, HHTEUICKTYAJIIbHBIX W  TBOPYECKHUX
CrocoOHOCTE 00yJaromuxcsi, GOopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0Opa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCIEUIHON
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JEATEIBHOCTH, OTBETCTBEHHOIO OTHOIICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO MPHPOIOINOIL30BAHUS, Pa3BUTHE
OKOJIOTMYECKON  KYIbTyphl,  NPUOOPETCHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOU
9KOJIOTHYECKOH JeSITeIbHOCTH.

OO01ee YUCIIO YacoB, MPEIyCMOTPEHHBIX I HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZeno).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yIiepoaa. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIBI epeKpbIBaHUA aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl pa3pbiBa CBsi3ed B MoOJIEKylax
opranudeckux peuects. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3IeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaYE€HNUE TEOPUN CTPOEHUSI OPraHUYECKUX COEIUHEHUM.
MonekynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHYHBIX BHIOB:
pa3BEépHyTas, COKpalll€HHas, ckeneTHas. M3omepus. Buasl wH30Mepumu: CTpYyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. I'omonorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKJIATypa OPraHUYEeCKUX
coequaenuii (IUPAC) u TpuBnaibHbie Ha3BaHHSI OTJCIBHBIX MPEICTABUTEICH.

OcobeHHoct W Kjmaccu(uKanus — OpraHMYeckux  peakuumi.  OKHCIUTENTbHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILlCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuid psii ajakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3aLUH, JETHIPUPOBaHUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHUYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKyNl alKeHOB, SP>-TMOPHIM3aIUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMEpHU3auuu W okucieHus. [IpaBmiio MapkoBHHKOBA.
KavecTBeHHbBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS M IPUMEHEHHE aITKEHOB.

Anxanuensl.  Knaccupukanuss — ankagueHoB — (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX TWEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepu3zanus CONpsSKEHHBIX TUECHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaHeHOB.



AnkuHbl. 'oMOIOTHYECKUI psii aIKWHOB, 00Imas Gopmyiaa, HOMEHKIATypa U U30MEpHS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS], TUMEPU3ALMN U TPUMEPHU3aLNU, OKUCIeHUs. KUCIOoTHBIE CBOMCTBA QJIKHUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknMu Ha TPOHHYIO CBs3b. CrocoObI
MOJIy4EHUSI U IPUMEHEHUE AIIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH3071a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3ona. Ilpeacrasienue 06 opueHTHPYIOLIEM ISHCTBUU 3aMeCcTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzamust  ctupona. CrocoObl  MONyYeHUST W NPUMEHEHHE  apOMaTHUYECKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKHi, KaTaTUTUYECKHii), pudopMuHr, nuponu3. [Ipogykrer nepepabotku HedTH, UX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IuYHbIMU KJIACCAMH YIJIEBOJIOPOOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajoreHa Ha TUJIPOKCOTpYIIy, HUTPOrPYIIy, LUAHOTPYIIy, amuHorpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiEnouyd. BzaumopelictBue
JUTAJIOT€HAIKAHOB C MarHueM M LMHKOM. [IoHsTHE O MeTamoOpraHM4YecKUX COEIUHEHMSX.
Hcnonp30BaHne TallOT€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TpPU CUHTE3€
OpPraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M MX MPEeBpallleHUN: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajius, B3aUMOJCICTBME alleTWIeHa ¢ aMMHUAayHbIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)XCHHE YyriIepoja W BOJOPOJAa B OPraHHMYECKUX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKyJl (Ha IpUMEpe MeTaHoja U
sTaHosa). ['oMonorudeckuii psia, odmas Gopmysa, n30Mepus, HOMEHKIIATypa M KJIacCU(UKAITHSI.
@u3nyeckue CBOICTBA NPEICNIBbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBS3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujparalu,
OKHCIIEHUs, B3aUMOJICICTBUE C OPraHMYECKUMU U HEOPTaHUYECKUMU KucioTaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METaHOJa Ha OpPraHU3M YeJlOoBeKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

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

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOICTBA: peakUUU 3aMEIICHUs, B3aUMOJICHCTBHE C OPraHMYECKUMH M HEOPraHMYECKUMU
KHMCJIOTaMH, KaueCTBEHHAsl peakiusl Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexaHusme
peakiuii HykieopuIbHOTO 3amenieHus. JleiicTBue Ha opraHu3M yenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO Spa.
®dusnueckue cpoiicTBa peHosma. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHona. KauecTBeHHBIE



peakuuu Ha ¢Qenon. Toxcmunocts ¢enona. CrnocoObl MOMY4YEHUS M MpUMEHEHHE (eHoa.
®denonopManbaeruaHas CMOJIA.

KapOoHuIbHBIE COCNMHEHHS — QIbJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUA0B U KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu MpucoeAuHEeHHs. OKHUCIECHUE allbJIEruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkinarypa. dusnmyeckue CBOICTBa OIHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peaklus 3TepU(UKALUHN, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTHE
0 TMPOU3BOJIHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUMHOBAS, JUHO.E8As, JUHONEH08as KHCIOTHL.. CrocoObl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEI0YHON Cperie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKUPOB: THAPOIHU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBb11a Kak CoM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE CHCTBHE.

OOmass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
nojucaxapuabl). MoHocaxapuIbl: TIOKO3a, (GPyKTO3a, Tanakro3a, pubo3a, Je30KCupruoo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M aNbJACTUOHOW TIpYyNIN, CIMPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JIaKTo3a. BoccraHaBiauBarone U
HEBOCCTaHaBIUBatoLMe aucaxapuiel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Pdu3nueckue CBOICTBA Kpaxmajga M IEJUTHOJI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAs PEaKUusi ¢ MOJOM. XUMHUYECKHE
CBOICTBa IIEJITIOJI03bI: TUAPOIIN3, MOTydeHHE 3PUPOB LeTt003bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

DKCrepuMEHTaIbHbIE METOJbl M3YyYEHUS BELIECTB U HUX IMPEBPALIEHUIl: pacTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIOBOTO
cupTa B ajbJETU] Ha pacKaJI€HHONM MeTHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTa
JUXPOMATOM Kajiusi (BO3MOXHO HMCIIOJIB30BaHHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIUU Ha
anbJeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxkcunom meau(ll)), peakus rounepruHa
¢ ruapokcunom meau(ll), xumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/JIeiiCTBHE
pacTBopa T0K03bl ¢ THapokcuaoMm meau(ll), B3ammomelicTBie Kpaxmana ¢ MOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHbIE
3(huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuM4eckue TNpoM3BOAHBIE aMMuaka. Kiaccudukauus amMHHOB:
annpaTHUecKue U apoMaTUYeCKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XMMHYECKOE CBOMCTBA
ann(paTHYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOACHUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTON KHUCIA0TON. CONMM aIKUIaMMOHUS.



AHUIMH — OpeJCTaBUTENIb aMMHOB apoMaThueckoro psaa. Ctpoenue aHwivHa. BzaumHoe
BJIMSIHME TPYII aTOMOB B MoJjeKyje aHuinHa. OcOOEHHOCTH XMMHUYECKUX CBOMCTB aHMIMHA.
KavectBennsle peakuun Ha aHWinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uszomepus. OThenbHbIE NPEACTABUTENU  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOM cBsi3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIIH3
HENTUI0B.

benkn xak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHYHas M TpPETH4YHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluU Ha
OenKH.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HMX IPEBPALLEHUI: pacTBOpEHUE
0enKOB B BOJIe, IeHATypalus OeJIKOB IPU HAarpeBaHWUHM, I[BETHbIC peakIUM Ha OCNIKH, pelieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokomoiieKy IsipHbIE COeIUHEHHUS.

OcCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJIMMEPHU3ALUs U TOJINKOHICHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
NIOJIMBUHUJIXJIOPU], HOJIUCTUPOJL, MIOJINMETUIIMETAaKpUIIar, MOJIMKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnactoMepbl: HaTypalbHbI KaydyK, CHHTETHUECKHE Kaydyku (OyTaqueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TedaoH, KeBiap, AIEKTPONPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHuE IIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxnenue MonekynsipHoil (hopMysibl OpraHUuYeCKOro COEJMHEHHUS IO MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUU W/WUIN UCXOJHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOHCTB MJIHM CIIOCOOOB MOJY4YEeHHS,
oTpezieNieHue JI0JIM BBIXOJa MPOJIyKTa peaklUy OT TEOPETHUYECKH BO3MOMXHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXNpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX PEJAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKanus, HaOJIIOJeHHE, HW3MEpEHHE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYyJa, SHEPreTHYECKUM
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHUE BEIIEeCTBAa, (PU3MUECKUE BEIUYMHBI,
€VHUILIBI U3MEPEHHUs, CKOPOCTb, JHEPTHUs, Macca.



buonorus: xierka, opraHu3M, 3Kocuctema, ouocdepa, MeTabOIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUE, (OTOCHHTE3, IbIXaHHE, OCJIKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexHONOrHs: MUIIEBBIC MPOTYKTHI, OCHOBBI PAIMOHATLHOTO TUTAHHMSI, MOIOIIIUE CPEJICTBA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHE 3JIEKTPOHHBIX
000JI04Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TMOAYPOBHU. ATOMHBIC
opoutanu. Kinaccudukaims XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amementsl). Pacnpenesnenue
AJIEKTPOHOB MO AaTOMHBIM OpOUTANSIM. DJEKTPOHHBIE KOH(PHUTYypallM aTOMOB SJEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHUU, DIIEKTPOHHBIE
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuit 3akoH u llepuoguyeckas cucrema xumuueckux saemeHtoB [I.1.
MenneneeBa. CBsi3b NEpPHOIWYECKOrO 3akoHa W [leproaMYecKorl CHCTEMBbI XHUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsl CBOMCTB
XUMUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Menaeneesa.

Xumuyeckasi CBI3b. BUIbl XMMUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs.
MexaHu3mbl 00pa3oBaHMsl KOBAJIEHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEprus
Y JUIMHA CBA3U. [10AspHOCTh, HAIIPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHbie
cBs3u. BogopoaHas cBsizb. MeXMONEKYISIpHBIE B3aUMO/ICHCTBUSI.

BasieHTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN HJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBaTeNb, JUTaHAbl. 3HAUYE€HHWE KOMIUIEKCHBIX coeauHeHuid. [loHsitue o
KOOPJIMHALIMOHHON XHUMUH.

BeniectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. THUIBI KPUCTAUTMYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTne o nucnepcHbIx cucremax. MctuHHbie pacTBOpbl. [IpeacTaBieHne 0 KOMIOUIHBIX
pactBopax. CmocoObl BbIpaKCHHsI KOHIICHTpAIIMM pPACTBOPOB: MaccoBas MJOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHIEHTparus. HacelmieHHble W HEHACBIIEHHBIE  PaCTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparsi.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHWYECKHX BEMICCTB. TpHUBHANBHBIC HA3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peakliii B HEOPraHU4eCKOW U OpraHMYecKoil XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peaknusax. TeraoBsie 3QPEKTH XUMHUYECKUX peakiuil. TepMoXuMUYecKue ypaBHEHUSI.

CKOpOCTh XUMHUYECKOW PEaKIHH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIE
Y TeTEepOreHHbIe peakunu. Kartanus u kaTaan3aTopsl.

OOpatumbie ©  HeoOpaTHMbBIE peakluh. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. (DaKTOpbI, BIMSAIOIIME HA IOJIOKEHUE XMMHYECKOTO PABHOBECHS:
TEeMIlepaTypa, JaBJIEHUE M KOHLEHTpAlMU BEIECTB, y4yacTBYIOIIUMX B peakuuu. [Ipunuun Jle
[Tarensbe.



DOnekrponuTtndeckas aucconuanus. CunpHble U cliadble  3NeKTponuThl. CTerneHb
muccouuanuu. Cpena BOJHBIX PAaCTBOPOB: KUCIOTHAasl, HEUTpalbHAas, LIeNo4Has. BompopoaHsiii
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKuciurenb u
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeline OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTOJ] 27IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3sIoKEHUE
NEepOKCHUa BOJOpPOJa B MPUCYTCTBUU KaTallM3aToOpa, MOJENIN KPHUCTAJUIMYECKUX PEIIETOK,
IIPOBEJCHUE peaklUuid MOHHOTO OOMEHAa, OIpPEelEIeHUE Cpelbl pPacTBOPOB C IOMOIIbIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenne HemerawioB B Ilepmoanuyeckoil cucremMe XuMHU4YeckKux 3yeMmeHtos [I.I.
MenpaeneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTponust HEeMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonyyenue, pusuueckre U XUMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpObl. BakHeNIMe KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOr€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajoreHoB. [I[puMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbl U
HIEPOKCHIBI.

Cepa. HaxoxneHue B TpHpOJE, CHOCOOBI TMONy4YeHUs, (PU3NYECKHE W XUMHYECKHUE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M UX coiu. OCoOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpumeneHue cepsl u €€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (PU3MUEeCKHMe U XUMHYECKHE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M ero coeaMHEHUl. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupojie, CrocoObl MONy4eHHs, (HU3UUECKHE U XUMHUYECKHE
cBoiictBa. @Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXAeHHWE B MpHpoJe. AJUIOTponHble Moaudukanuu. duszndeckue u
XMMHYECKUE CBOMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHbBIX yriepomoM. Oxcun yriepoma(ll),
okcun yriaepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aJcopOLMUs.
Oymiepensl, rpadeH, yriepoaHble HaHOTpyOku. IIpuMeHeHHMe TpOCThIX  BEIECTB,
00pa30BaHHBIX YIJIEPOJOM, H €r0 COEAUHEHU.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (U3HuecKue U XUMHUYECKHe
coiicTBa. Okcup kpemuusi(1V), kpeMHueBast KMcinoTa, cuiMkarel. [IpuMeHeHre KpeMHUs U €ero
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbI CTEKJIA.

[Tonoxenue metamion B [leproanueckoil cucteMe XUMHUYECKUX 21eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHnue metannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYCCKUNA Pl HampspDkeHUH MerauioB.  OOmme crnocoObl  TOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHUsl, MeKTpomeTautyprus. Ilonarue o koppo3un
MeTai1oB. CriocoObl 3aIUTHI OT KOPPO3HH.



Ob6mas xapakrepuctuka MetaywioB |A-rpynnsl [leproguueckoll CHCTEMBl XUMHUYECKHUX
sneMeHToB. HaTpuii u xanuii: nmonydenue, Gpuandyeckrue U XMMHUECKUE CBONCTBA, MIPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHYECKHX
AIIEMEHTOB. Maruuii W KajblMid: TMOJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOWCTBa,
MPUMEHEHHE MPOCTHIX BEIIECTB U X coenuHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMMHHUI: TIOJy4YeHUe, (PU3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMEOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mNoOouHbix mnoarpymnm (b-rpymm) Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA Xpoma U ero coeAuHeHur. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[lony4yeHnue u npuMeHEHUE Xpoma.

®u3nueckue M XHMMHMYECKME CBOMCTBA MapraHiia M €ro COEIMHEHHMH. Baxuenmmue
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeguHeHui. OKcuabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIE CBOWCTBA OKCHUA
Y TUJIPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHrne NuHKa U ero COeIMHEHUH.

OKCIEpUMEHTAIbHbIE METO/bl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUM: H3ydeHUE
00pa3IoB HEMETaJIOB, TopeHue cephl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, M3ydeHUE
KOJUIeKIMU «MeTamibl W CIJIaBbl», B3aUMOJEHCTBHE IIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BAaHHE BUAEOMATEpUAIOB), B3aUMOJAECUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIOT U IIEJ0Yel, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOJa M KaTHOHBI METAJIOB, B3aUMOJICHCTBUE T'MIPOKCHIOB aTIOMUHUS U LIUHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX CoeTUHEHU», «MeTaulbl TJIaBHBIX HOArPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNH YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydHBIX
METOJaX IIO3HAHUS M METOJIOJIOTMM HAayyHOro wuccienoBaHus. HaydHble npuHIUIBI
OpraHu3alMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CIOCOOB! MOMYYSHHS BaXKHEUIITHX
BElIECTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMblineHHbIe
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
ero nmocyiencTBus. Poib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

XuMus U 370poBbe 4YelloBeka. JlekapcTBeHHbIE cpencTBa. llpaBuia ucnoiab3oBaHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUU MEIUIIMHBI.

XVMUS TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHble cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHOMN )KU3HHU.

XUMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).

XuMHS B CENBCKOM X03siiicTBe. OpraHrdecKrue 1 MUHEPAIbHBIC yI00pECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuka. MaTtepuaibl
JUIs DJIEKTpOoHUKH. HaHoTexHOMOrNu.

Pacuérnbie 3aaun.



Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJHWYECTBY BEILECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOLIUX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJINYECTBA
BEILIECTBA) MPOAYKTOB PEAKLUM, €CIIM OJHO W3 BEUIECTB MMEET NpPHUMECH, Macchl (00BEMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKkIMH, €CIM OJHO U3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OnpeAenEéHHON MacCOBOM JIOJE PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOMU
KOHLIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA IPOIMYKTa PEaKUUU OT TEOPETHYECKU
BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK U MOHATHUM, IPUHATHIX B OTIAEJIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1e ecTeCTBEHHO-HAay4YHblE IOHATHUSA: SIBJICHUE, HAy4HbIH (DakT, rumoresa, Teopus,
3aKOH, aHajHW3, CHHTE3, KiIacCU(pUKAIMsI, TMEepPHUOAUYHOCTh, HAOIIOJICHNUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJIEIIb, MOCINPOBAHHUE.

®usuka: marepus, MHUKPOMHUD, MAKpOMHUp, aTOM, DJEKTPOH, IIPOTOH, HEHUTPOH, HOH,
U30TOINBbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACATBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonorusi: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTaboIM3M, MaKpo- H
MHUKpPORJIEMEHTBI, O€NKH, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, FOPMOHBI,
KPYTOBOPOT BEILECTB U IIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, FOpHbIE HOPO/bI, IOJIE3HBIE HCKOMAEMbIE, TOILIMBO, PECYPCHI.

TexHOoJIorus: XUMHUYECKasi IMPOMBIIUICHHOCTh, METAJLUIYprus, CTPOUTEIbHBIE MAaTEPUAIIbI,
CEJIbCKOXO3SHCTBEHHOE IPOMU3BOJCTBO, IMHUINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKUX IIpenaparos, IIPOU3BOJCTBO
KOHCTPYKLIMOHHBIX MaTE€pPUAJIOB, dJIEKTPOHHAS IPOMBILIUIEHHOCTb, HAHOTEXHOJIOTUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTI'PAMMBI 11O XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHCTEMHO-IEATEIbHOCTHBIM TOJIXOJIOM B CTPYKTYpE JIHUYHOCTHBIX
pe3yabTaTOB OCBOGHHUS TIpeAMeTa «XUMHUS» Ha YPOBHE CpeaHero oOIiero oOpa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCUICKON TPa)KIaHCKON
WJEHTUYHOCTH, TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIHHOCTH W CaMOOIPEICIICHHIO;
HAIMYUWE MOTHMBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYYarOIIUXCS
pYKOBO)ICTBOBaTI)CSI HpI/IHHTLIMI/I B O6HIGCTB€ HpaBI/IJ'IaMI/I 158 HOpMaMI/I IIOBEACHUSI, HaAJIN4YUC
MPABOCO3HAHUS, SKOJIOTHYECKON KYIbTYPhI; CIIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH KU3HECHHBIC
IIJTAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUUECKON JACSITEIHPHOCTH O0YJArOIINXCS B TIPOIIECCE pPealh3aIiuu
00pa3oBaTeNbHON 1eATETHbHOCTH.

JlngHOCTHBIE pe3yabTaThl OCBOCHUS MpeIMeTa «XUMHUS» OTPakaroT c(hOPMHPOBAHHOCTH
OTIBITA MTO3HABATENBHON U MPAKTHUYECKOUN NeATENbHOCTH 00YUaIOIUXCsl B MPOIecce peann3aiun
00pa3zoBaTenbHON AEATEIHPHOCTH, B TOM YHCIIC B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HAHUS O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPAaB U O0S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOMOPSIIKY;



MNPpEACTAaBJIICHHUA O COLNUAJIBHBIX HOpMax M IIpaBUIaX MCKINYHOCTHBIX OTHOIIIEHUHN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTHU MPH CO3JAHUH YYEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHaJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEIUI0 OTEYECTBEHHOMU
XHMUU,;

YBa)XEHUSI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPHIIOKEHUS
XUMHHU, OCO3HAHUA TOIO, YTO HJAHHBIC HAYKM CCTb PE3YJIbTaT JJIMUTCIbHBIX Ha6JIIOI[eHI/H>'I,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, MOCTOSTHHOTO TPYZAa YYEHBIX U MIPAKTHKOB;

WHTEpECa M TI03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TIOCIEAYIONIEM aHaJIu3e
uH(GOpPMAIIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHS,;

CIOCOOHOCTH OLCHUMBATh CUTyallUHd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, H
NPUHUMATh OCO3HAHHBIE pEIEHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEICHHE U MOCTYNKH CBOMX TOBApHUINEWH C MO3UIMN
HPAaBCTBCHHLIX U IIPABOBBIX HOPM U C y‘IéTOM OCO3HaHUuA HOCJICI[CTBI/Iﬁ IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMaHHS LEHHOCTeH 3I0pOBOrO M Oe30macHoro o0pas3a KHU3HH, HEO0O0XOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOroIeHHsT TpaBMJI 0€30MacHOTO OOpaIlleHusi C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIEATEIHHOCTH;

IMOHUMAaHHA [CHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30macHoro
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEJCTBUII M HENPUSATUS BPEIHBIX MPHUBBIUEK (YNOTPEOIEHUs aTKOTOJIs,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOrOo BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKOW JESTENbHOCTH,
00I11IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JE€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWH TMPaKTUYECKUX 3aJad COLMAIbHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQEeCcCHil pa3TuvyHOrO poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHWUH 110 XUMHU,

YBaXXCHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYIAOBOH JAEITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY MHJIMBUIYaTbHOM TpaeKTOpUH OOpa3oBaHMs,
Oynyiieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUSA:

AKOJIOTUYECKH TIeJIECO00PA3HOT0 OTHOIICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHMS
JKHU3HH Ha 3eMIIe;

IIOHUMaHUs TJI00aJIFHOTO XapakTepa SKOJIOTrHIYCCKUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BaHUS TOCTHKEHUI XUMUM ISl PEIIEHUs] BOIPOCOB
paLuOHAIBHOIO IIPUPOLOIOIL30BAHNA,

AKTUBHOTO HENPUATHUS JIEUCTBUM, MPUHOCIIIMX BpPEN OKPYKAIOIIEW MPUPOIHON Cpene,
YMCHUSA MPOTrHO3UPOBATH H€6HaFOHpI/I}ITHI:I€ 9KOJIOTUYCCKUC MOCICACTBUA MPCANPUHUMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;



HaJIU4Ms PA3BUTOIO 3KOJOTMYECKOIO0 MBIIUICHMS, 3KOJIOTMYECKOW KYJIbTYphI, OIIbITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOAThH UJICOJIOTMU XeMOPOOHH;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu U
00LIECTBEHHON IIPAKTHUKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
palOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPY)KaIOILEM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: IpoodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
FYMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYpPBI, B pEIIEHUH IT100aIbHbIX IPOOIEM YCTOMUMBOrO pa3BUTHS YEJIOBEUECTBA — CHIPbEBO,
HHEPreTUYECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00ecreyeHn! YCIIOBHH yCIEIIHOTO TPya U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YiIeHa
00I11eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJNOB IIO3HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHau3a U OOBACHEHMs SIBICHHM OKpYKAIOIIEro MHUpa M HPOMCXOJAIINX B HEM H3MEHEHMH,
yYMEHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELICHUs IpoOieM
B PEAJIBHBIX )KM3HEHHBIX CUTYALHAX;

MHTEpeca K ITO3HAHUIO, UCCIIE0BATENBCKOM ACITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTMBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHMM IO XHMHHM B COOTBETCTBUH C >KM3HECHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHBIX cdepax MpodeccHoHaTbHON
JEATEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI MO XMMHHM Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIFOYAIOT:

3HaUUMBIE 71 (DOPMHPOBAHHS MHUPOBO33PEHUS OOYUAIOMIUXCS MEXIUCHUTITMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIA (DAKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, HCCIIEI0BaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHbIe), oOecreunBaromue (opmupoBaHue (QYHKIIMOHAIBHONH TPAaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCSl  HCMOJb30BaTh  OCBOCHHBIE  MEXIAMCIUILTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATBHBIMH YYCOHBIMHU
MMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA I[CI‘;ICTBI/IHMH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIEe 1eiCTBUS
1) 6a30Bble JJornYecKue AeCcTBUS:



CaMOCTOSITENIbHO (OPMYJIHMPOBATh M aKTYaJIM3UPOBATh IMpOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUHM HX JOCTHUIKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBILUICHUS: BBIIEIATH
XapakTepHble MpPHU3HAKKM MOHATUM M yCTaHaBIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE MMOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUM;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXKAEHUS (MHAYKTUBHBIC, JEIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTHh B IPOLECCE MO3HAHUS HCIIOJIb3YyEMbIE B XMMHUHM CHMBOJIMUECKUE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEIeHHH YYeOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aE€MbIX BELIECTB U XUMUUECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUIA;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIEHO C(hOpMyITUPOBAaHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSTENLHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (opmMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJAEp:KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeta),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M MPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOI /1J1s BBITIOJIHEHUS YU4e€OHBIX 33/1a4 ONpeIeEHHOrO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
3aJjaBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOl TeMbI B X0/1€ AHAJIOTa U/UIH JUCKYCCUH,

BBICKA3bIBATh UICH, q)OpMYJII/IpOBaTB CBOHU HpCI[.HO)KeHI/IH OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C NPE3CHTALMEN pe3y/IbTaTOB IO3HABATEIBHOU ACATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSATENIFHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH  BBIIOJIHEHHHM XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa, U (opMynMpoBaTh BBIBOJABI MO PE3yJabTaTaM IPOBEIEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITENILHO TJIAHUPOBATh M OCYIIECTBISITH CBOKO IMO3HABATENBHYIO JCSITEIHLHOCTD,
onpenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOJAMMOCTH KOPPEKTUPOBAThH
npeyiaraeMblii aITOPUTM JICUCTBUN TIPU BHITIOJTHCHUH YUEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yUYETOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUIX;

OCYILIECTBIIATH CAMOKOHTPOJIb JAEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMBI IO XMMHHU Ha yriyOJEHHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero o0pa3oBaHMs BKIIOYAIOT criequduuecKkue i ydyeOHOro npenmera
«XUMHUS» HaydHbl€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUH U
IpeoOpa30BaHUI0 3HAHUM, BUABI IEATEIBHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKXKEe B PEAJbHBIX >KU3HEHHBIX CHTYaIHSX,
CBSA3aHHBIX C XMMHEH. B mporpamme no XMMHHU INPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTEe M 3HAYCHHH OPraHUYeCKOW XHMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00ECIIeUeHUH YCTONYMBOIO Pa3BUTHsI YEIIOBEUECTBA B
peltieHun MmpooJieM IKOJIOTHYECKOM, YHEPreTUUECKOW M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHHH HOBBIX MaTEpPHaNiOB, HOBBIX HMCTOYHHKOB JHEPrHH, B OOECIeUeHUU
palMoOHAIBLHOTO MPUPOJIOIONIB30BaHUSA, B (HOPMUPOBAHUM MHUPOBO33PECHUSI U OOIIEH KYIbTYPHI
YeNoBeKa, a TakKKe DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MMOHATHA — XHUMHWYECKHH DJIEMEHT, aTOM, SAApO M JJICKTPOHHAas 000JI0YKa aTtoma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHMSI aTOMa, THOpUIU3Allds aTOMHBIX
opOuTanei, WOH, MOJIEKYyJa, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEMEHb OKUCIEHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISAPHBIA O0O0BEM, YIJIEPOIHBIA CKEIeT,
GyHKIMOHATBHAS TPYIINA, PaJWKajl, CTPYKTYpHbIE (HOpMyIbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJTICTHBIE), M30MEpHUsl CTPYKTYpPHAass M MPOCTPAHCTBEHHas (reoMeTpUuYecKas, ONTHYECKas),
W30MEPBI, TOMOJIOTUYECKUH psii, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOJ- U a30TCOAEpKallre
OpPraHUYECKHE COCIUHEHUS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCTMHEHUS; TEOPHUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MennmeneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKoH COXpaHEHUsST MacChl BEIIECTB, 3aKOH
COXpaHEHUS] W TPEBpAIEHUsS DSHEPTUH TPH XHUMHUYECKHX PEaKIHUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHUH, MHPOBO33PEHUECKUE 3HAHHUs, JICKAIIWE B OCHOBE ITOHUMaHUsA
INPUYMHHOCTH M CHCTEMHOCTM XUMHUYECKHMX SIBJICHHM; MPEICTAaBICHUA O MEXaHU3Max
XAMHYECKUX PpEaKUUid, TEPMOAMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTSIX MX
MPOTEKaHUs, O B3aUMHOM BJIMSHHUM aTOMOB U TPYII aTOMOB B MoJieKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronorudeckue cBeneHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30MaCHOM MCIOJb30BaHUHU BaXKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY



U TPaKTHYECKOW JEATENbHOCTH YEeJOBeKa, OOLIMX HAayYHBIX MPHHLIMINAX XHMHUYECKOTO
IIPOM3BOJICTBA (Ha MPUMEpE TPOU3BOICTBA METAHOJIA, IepepabOTKN HEPTH);

c(OpPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTepHbIE MPU3HAKH MOHATHHA, yCTaHABIUBATD
UX B3aHMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE MOHATHS IIPU ONMCAHUM COCTABa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OPMHPOBAHHOCTb YMEHHI:

MCII0JIb30BaTh XMMHUECKYK0 CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILIECTB;

COCTaBIATh ypPaBHEHUS XMMMUYECKHX pEaKUMd U  pacKpelBaTb HX  CYIIHOCTb!
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKLUH  IOCPEICTBOM  COCTABIEHHS  3JIEKTPOHHOI'O
OamaHca JTHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS UX TOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

M3rOTaBIMBAaTh MOJIEIM MOJEKYJ] OpraHMYeCKHUX BEIIECTB Ul WJUIIOCTpAluu HX
XMMHUYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHU4eCKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAIHHBIC HA3BAHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpraHMYeCKUX BEIIeCTB (ITUJICH, AaleTUIEH, TOJYyOl,
TJIMIEPUH, STWICHTIUKONIb, (QeHoN, (OpMaIbICTHA, aleTajbJeru]l, AaleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCJIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHUHOBAS KHUCIOTHI, TJIHUIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYEeCKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepu30BaTb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AlbJETUIIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIKCAXaPUJIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKJIaTh Ha KOHKPETHBIX IpUMepax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OpPraHMYECKHX COEJMHEHMH OT KpaTHOCTH M THUIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKHU YIJIEBOJOPOJHOTO ChIPbhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOe NPUMEHEHHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BIQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOJax
MO3HAHUSI — HaONIOJIEHUH, W3MEPEHUH, MOJIEIMPOBAHUM, OJKCIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(OpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIbHOU
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBICHHE
MPUYNHHO-CJIEICTBEHHBIX CBS3€H — /1711 U3y4EHUs! CBOMCTB BEILIECTB M XUMUYECKUX PEaKIil;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U
NpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0ojiee  OCO3HAHHOIO
MOHMMAHHUS CYLIIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHMYeCKON XUMMHU IJIsi OOBSACHEHHS U IPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-

Hay4HYIO [IPUPOLY;



c(OPMUPOBAHHOCTh YMEHHIA: TPOBOAHWTH PACUYETHl MO XUMHYECKHM QGopMylaM U
YPaBHEHUSAM XHMUYECKUX DPEAKIHM C MCHOJb30BaHUMEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl 0 HAXOXKJICHUI0O XMMUYECKON (HOpMYIbl BElIECTBA M0 U3BECTHBIM MACCOBBIM JOJSM
XUMUYECKHUX AJIEMEHTOB, MMPOAYKTAM CTOPAHMS, INIOTHOCTH ra3000pa3HBIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBAThH, AaHATU3UPOBATH M OICHUBATH C MO3ULIUN
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATEIBHOCTH
YeJloBeKa, CBSI3aHHOM C MepepadOTKOW BEIIEeCTB, HCIONb30BaTh IMOJTYYCHHbIE 3HAHUS IS
MPHUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XHUMHUYECKUN
AKCIIEPUMEHT (IIOJTyYEHUE U U3YUYEHUE CBONCTB OPraHUYECKHUX BEIIECTB, KAUYECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOJACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pelieHue HKCIEPUMEHTANbHBIX 3a7a4 [0 Paclo3HABAHUIO OPraHUYECKUX BEIIECTB) C
coONrofieHHeM TMpaBWil  0e30MacHOro oOpalleHusi C  BelecCTBAMU U J1TaOOpPaTOPHBIM
obopynoBanuem, (HOpMyIUpPOBaTh IENIb HCCICIOBAHUS, TMPEICTABIATh B Pa3inu4yHON (opme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBAThH U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroaaTh MpaBUiia HKOJIOTUYECKU IIeIeCO00Pa3HOro MOBENEHUs B OBITY M TPYIOBOU
JIEATEIPHOCTH B LEJAX COXPAaHEHUS CBOETO 30POBbs, OKPYKAIOIIEW INPUPOIHON Cpelpl U
JOCTH>KEHUS €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HABaTh OIACHOCTh TOKCUYECKOrO JACHCTBHS HA >KUBBIC OPraHU3Mbl ONPEACIEHHBIX
OpraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens K

AHAIM3UPOBATh  1€1€COO0Pa3HOCTh  NPUMEHEHHMsS]  OpraHMYeCKHWX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHATH3UPOBATh XHUMHYECKYIO
uH(popMalIrio, repepadaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUM C MOCTABJICHHOH y4eOHOMN
3a/1a4uen.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XuMUs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y T03HABAa€MOCTH SIBJICHUH MPHUPOJbI, O MECTE€ U 3HAUEHUM XMMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHSI, B PELICHUU MPOOJIEM 3KOJIOIHYECKOH,
DHEPreTHUeCKOM U THINEBON O€30MacHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuajioB,  HOBBIX  HWCTOYHUKOB  DHEPrud, B  OOCCIEUYECHHH  PAIMOHAIBHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYpPhI UeJIOBEKa, a TAKKE
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHUS — XUMHYECKHUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, dJIEKTPOHHAs1 00010YKa aToMa, S-
, p-, d-atoMHBIe OpOWTANM, OCHOBHOE W BO30YXJAEHHOE COCTOSIHUS aTroma, THOpHIU3aIius
aTOMHBIX opOuTaneil, MOH, MOJeKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKUCJICHUsI, XHUMHYECKas CBA3b (KOBAJIGHTHAs, WMOHHAs, METaJNInYecKasi, BOJOPOJIHAsA),
KpPHUCTAJUIMYECKash PEmETKa, XUMUYECKas PEaKlHs, pacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIUS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(PPEKT XUMUUECKON PEaKINH, CKOPOCTh XUMHUYECKON
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJUTUUYECKOU
nyccouuranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHUsl U MPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEAKIHUSAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,



MHPOBO33PEHUECKHE 3HAHHUS, JISKAIIME B OCHOBE IMOHUMAaHUsA NMPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHUX SIBIICHUM; COBPEMEHHBIC MPEACTABICHUS O CTPOCHUU BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJAMOJIEKYJSPHOM ypPOBHSIX; NPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUi, TEPMOAMHAMUYECKMX MW KHUHETHUYECKHX 3aKOHOMEpPHOCTSAX HX
MPOTEKAHUsA, O XHUMHYECKOM pPABHOBECHMH, PACTBOpax M  JUCHEPCHBIX  CHUCTEMAX;
dakTosornuecKkrue CBeJCHUsI O CBOMCTBAX, COCTaBe, MOJYyYEeHUU U OE30MacCHOM HCHOJIb30BAaHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEIHHOCTH YEIOBEKa,
0o0LIMX HAYYHBIX IPUHLUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMCHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHITHH, YCTAHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNHCAHMM HEOPTraHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHHUS
dbopMya BEHIECTB W YpPaBHEHUH XHMMHYECKUX PEAKIHMi, CHUCTEMAaTHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHalIbHbIE Ha3BaHHS OT/AEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHSI OTPEEIATh BAJIGHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX
9JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMUECKOU PEIIETKU KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOICTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c()OPMUPOBAHHOCTh YMEHHH: KIACCHU(PUIIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HX
COCTaBY, XMMHUYECKHUE PEaKIMU IO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBy pEarupyroliux
BCIIECTB, TEIUIOBOMY J3(PQEKTy peakliud, H3MCHEHHUIO CTENEHEH OKHUCIICHUS JJIEMCHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa W JIPYTHe); CaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS W
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMUPOBAaHHOCTh YMEHHUSI PACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. U.
MeHnneneeBa ©  JEMOHCTPUPOBATH €TI0  CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKT€pPU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoir cucremsr JI.M.
MenpeneeBa, UCMOAb3YsI MOHATHS «IHEPIrETUYECKUE YPOBHUY», «IHEPrE€TUYECKUE MOLYPOBHUY,
«S-, p-, d-atoMHBIC OpOWTATM», «OCHOBHOE W BO30YXIEHHOE SHEPreTHUECKHE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH WM3MEHEHHUS CBOMCTB XMMHYECKHX DJJIEMEHTOB M HX
COEMHEHU 10 nepuogaM U rpynmam Ilepuoguueckoii cucremst [. 1. Menaeneesa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHUS UX JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKUE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHWE T'€HETUUYECKOW CBSI3U
MEXK]1y HEOPTAaHUYECKUMU BELIECTBAMU C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX
peaKkuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTH: OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
PEeaKIHii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OallaHCca 3THX PEAKIU; peaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKpPAlIEHHBIX HOHHBIX YpaBHEHUH; peakuuit
TUAPOJIN3a; PEakni KOMIUIEKCOOOpa3oBaHus (HAa TPUMEPE THUIAPOKCOKOMIUIEKCOB ITMHKA W
ATIOMUHHUS);

c(hOpMUPOBAHHOCTh yMEHHUSI OOBICHATH 3aKOHOMEPHOCTH TIPOTEKAHMS XUMHUYECKUX
peakuuMii ¢ Yy4€TOM HX DJHEPreTHYECKHX XapAKTEPUCTHUK, XapaKTEP H3MEHEHHUS CKOPOCTH
XUMHUYECKON peaklMu B 3aBUCHMOCTU OT Pa3iIMuYHBIX (PAKTOPOB, a TaKXKe XapaKTep CMEIEHUs
XMMHUYECKOTO PAaBHOBECHUSI 1O]] BIUSHUEM BHEIIHUX Bo3nencTBuil (mpuuuui Jle latense);

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEepHU30BaTh XUMUUYECKHUE PEaKIIUH, JIeKAIIHNEe B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS CEPHOM KHUCJIOThI, aMMHaKa, OOIIWe HAay4YHbIE MPUHIUIIBI



XUMHYECKMX TPOM3BOJICTB; LEIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHWYECKHX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TI0Ib3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUHM O METO/IaX HAyYHOTO IMO3HAHWUS SIBJICHHIA
Opupoabl — HaOMIOJEHHE, U3MEpPEHHe, MOJEIHPOBAHUE, SKCIEPUMEHT (peajbHbBli U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHMsI IPUMEHSATHb 3TU 3HAHUS IPU
9KCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEIIECTB U JUISI OOBACHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHUS BBISBISATH B3AUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSMU U
OpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
MIOHUMAaHUs MaT€pUaAIbHOIO €IMHCTBA MUDPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH PAcUEThI: C UCIIOJIB30BaHUEM MOHATHH «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIGHTPAIIMs»; MAcchl BellecTBa Ui 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00BEMY OAHOIO U3 YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3Ha4eHUs BOJOPOIHOTO TOKa3aTelsd PaCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMH; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MIPOJIYKTa PEaKLMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccoBOM Jl0JIell pacTBOPEHHOIO BEILIECTBA WM JaHO B H30BITKE (MMEET IpPUMECH); J10JIU
BBIXO/Ia MPOJyKTa peakluuu; 00bEMHBIX OTHOIICHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (TMPOBEACHUE peakluii HOHHOTO 00OMEHa, TIOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YCeHUE BIUSHUS Pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelieHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1o teMaMm «Mertamib» U «HemeTtamabsl») ¢ coOmoaeHneM IpaBUIl
6e3omacHoro oOpallleHHs C BelecTBaMU U JTaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIHPOBATH
Lelb HCCIENOBaHUS, MpPEACTaBIATh B PA3IUYHOW (opme pe3yapTaThl HKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHMIA: COOMIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON TOCYI0N 1
71a00paTOpHBIM 000pYAOBaHHEM, OOpallleHHs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOIMUYECKU 1I€JIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIAOBOM JEATETBHOCTH B LEISAX COXPAHEHHS CBOErO 3710POBbS,
OKpYKalolllel TPUPOJHOM CpeAabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABAThH
OMACHOCTh TOKCHYECKOTO ICMCTBHSI HA JKUBBIE OPraHHU3MBI ONPEIECIEHHBIX HEOPraHMYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHUPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANpPaBIEHHBI IMMOMCK XMMHUYECKOH
uH(pOpMallMi B pa3jMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi HH(popmanuu, MHTepHET M Jpyrue), KPUTHUYECKH AaHaJIU3UPOBATH XHUMUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HCI0JIb30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOMI
3aJa4ueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC IIporpamma 6yner peanusosana 3a 102 uaca. Yuurens Benoa Ceernana MakcumoBHa

Ne KosmyecTBo yacoB DIEeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl
n/m Bcero  Konrpoabubie  IIpakruueckne 00pa3zoBaTe/bHbIE
padoThI padoThI pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
11 IIpeamer opranndeckoit xumuu. Teopus cTpoeHus 8
oprannyeckux coeaunenuid A. M. bytneposa
Htoro no pazneny 8
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenpHbIE YTIEBOIOPOIBI — aKaHBI, IUKIOATKAHbI 5
29 HenpenenpHbie yrieBoOpOAbI: alIKEHbI, aTKaTUCHBI, 14 1
QIKUHBI
2.3 ApoMaTudecKkue yrieBoJ0pobl (apeHsbl) 8
2.4 [TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX NepepaboTka 4
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro no paszneny 35
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cnuptsl. @eHon 11 1
39 KapOoHunpHBIE COeTMHEHMS: aTbICTH/Ibl M KETOHBI. 21 1
Kap6onosie kucnotsl. Crioxxnbie 3¢upsl. Kupbl
3.3 VraeBoasl 9 1
Hroro no pazneny 41
Pa3nen 4. A3oTcoaeprkamme opranudeckne coeIMHeHus1
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 12 1 2
Hroro no pazneny 12
Paspnen S. BeicokoMoOJIeKY IsIpPHbIE COCIMHECHUS
5.1 BBICOKOMOIEKYIIIpHBIE COETMHEHUS 6 1
Hroro 1o pasnery 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuonnyeckuit 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9
anemenToB . 1. Menneneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 11 1
BEIICCTB
1.3 XUMHUYECKUE PEAKIINH 19 1 3
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerannsl 31 ‘
2.2 MeTais 23
Hroro no paszneny 54
Pa3zgen 3. XumMus u :KH3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC MOBBIIIEHHBI YPOBEHb

KoimuecTBo DJIEeKTPOHHbIE
N rema ypoKa 1acos Jlara [ara  uudpossie
n/n Beero Konrpoabhsie Ilpaktnueckne MiaH  (akT  obpa3oBaTeibHBIe
padoTbI padoThbI pecypcbl
[IpenmMeT 1 3HAUE€HHE OPraHUYECKON XUMUH,
1 MPEACTABICHUE O MHOTOOOpa3uu OPraHUuYECKUX 1 02.09
COCIMHEHUN
DNEKTPOHHOE CTPOCHUE aToMa yriiepojia (OCHOBHOE U
2 BO30YXIEHHOE COCTOSIHMSI). BasleHTHBIE BO3MOKHOCTH 1 04.09
aToMa yriepoja
XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSIX.
3 Mexanu3mbl 00pa30BaHusl KOBAJIGHTHOM CBSI3H, 1 04.09
crocoOBbl pa3phiBa CBsA3EH
4 Teopust cTpoeHUs OpraHuyeCcKuX coeuHeHnd A. M. 1 09.09
byrneposa '
Buasl nzomepun: cTpykTypHas, IpOCTPAHCTBEHHAS.
5 DneKTpOoHHBIE YPPEKTH B MOJIEKYJIaX OPTaHUYECKUX 1 11.09
COCIMHEHUN
6 [IpencraBienue o kinaccupuKau U CUCTEMATUYECKas 1 11.09
HoMeHkiarypa (IUPAC) oprannyecknx BemecTs '
7 Krnaccudukanus peakiuii B OpraHu4eCKON XUMHUH 1 16.09
8 Cucremarusanusa 1 0000IeHNEe 3HAHUH 110 TEME 1 18.09
AJKaHBI: TOMOJIOTHYECKHH psifl, ob1as ¢popmyina,
9 HOMEHKJIaTypa U U30MEPHUs, JJIEKTPOHHOE U 1 18.09
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
10 ®wusuyeckue U XMMHYECKHUE CBOICTBA aJKaHOB 1 23.09
11 Haxoxnenne ankano B npupoje. CriocoObt 1 25.09

MOJIYYCHHA U MPUMCHCHUEC aJIKAHOB




[Muknoankansl: 001mas Gopmyina, HOMEHKIaTypa U

12  wusomepus, 0COOEHHOCTH CTPOCHUS M XUMUYECKHIX 1 25.09
CBOWCTB, CITIOCOOBI IOJIy4€HUs] U IPUMEHEHHE
Pemenue pacu€THbIX 3a7a4u Ha oNpeieNeHue
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO BEUIECTBA MO
13  MaccCoBBIM JOISIM aTOMOB 3JIEMEHTOB, BXOISIINX B €0 1 30.09
cocraB. Cucremarusanus ¥ 00001IeHIE 3HAHUIT 110
TeMe
AJIKEeHbI: TOMOJIOTHYECKUH psil, 001mas Gpopmyia,
14  HOMEHKIATYDA, SIEKTPOHHOE H MPOCTPAHCTBEHHOE 1 02.10
cTpoenue Monekyn. CTpyKTypHas U LIMC-TpaHC-
MU30MEpHsl AJIKEHOB
Pu3nyecKue 1 XUMUYECKUE CBOMCTBA AJIKEHOB.
15 1 02.10
[IpaBuiio MapkoBHHUKOBa
16  CnocoObl nOdy4YeHus ¥ IPUMEHEHHE AIKEHOB 1 07.10
17 [IpakTuueckast padora Ne 1 1o Telv\'/[e "[lonyuenue 1 09.10
STHJIEHA U U3yYEHHE ero CBOICTB
18 Penenune pacuéTHbIX 3a7a4 Ha ONpeieeHne 1 09.10
MOJIEKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO BENIECTBA
AJNKanueHsl: COMPsHKEHHBIE, U30JIMPOBAHHEIE,
19  kymynupoBaHHble. OCOOEHHOCTH 3IEKTPOHHOTO 1 14.10
CTPOCHUS
20 XwuMudeckue CBOHWCTBA COMPSIKEHHBIX TUEHOB 1 16.10
21  CnocoObl IOJTYYEHHUS ¥ IPUMEHEHHE KA IMEHOB 1 16.10
AJIKMHBI: TOMOJIOTUYECKUHN psfl, oOmmast popmyia,
22  HOMEHKJIaTypa, JJIEKTPOHHOE W MPOCTPAHCTBEHHOE 1 21.10
CTPOEHHUE MOJIEKYJI, PU3NUECKUE CBONCTBA
23  XuUMHYECKHE CBOMCTBA aJIKHHOB 1 23.10
24  KauecTBEeHHBIE PEaKIIMU HA TPOMHYIO CBSI3b 1 23.10
25  CnocoObl OJy4YeHUsl U IPUMEHEHUE aJIKUHOB 1 06.11
2 Pemrenue 3a1a4: pacué€Tsl 10 YpaBHEHUIO XUMHUYECKOM 1 06.11

peakIuu




27 | Cucremarnsanus 1 0000IIEeHNE 3HAHUH 110 TEME 1 11.11
ApeHbl: roMOoJIOTHYECKU# psf, o0mmas popmyia,

og | HOMEHKIATypa. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE 13.11
CTPOEHHUE MOJIEKYJ OEH30I1a U TONIyoa, UX (PU3nYecKue
CBOWCTBA

29  XuMHYeCKHEe CBOMCTBA apCHOB: PEaKIMH 3aMEIICHHUS 1 13.11

30 XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU 1 18.11
IPUCOETUHEHNUS], OKUCIIEHHE TOMOJIOTOB OeH30J1a

31  OcobOeHHOCTH XMMHYECKHX CBOICTB CTHPOJIA 1 20.11

30 Pemenne pacuéTHbBIX 33124 Ha ONpeeeHne 1 20.11
MOJIEKYJISIPHON (hOpMYJIbl OPraHUYECKOr0 BELIECTBA

33 | CnocoObl MOTy4YeHHs U IPUMEHEHHE apEHOB 1 25.11

34 ['eneTnueckas cBs3b MEXAY pa3IMUHbIMU KJ1acCaMU 1 2711
YIJIEBOIOPOOB

35 Pacuérel no ypaBHEHUSIM XUMHUYECKUX PEAKLIUN. 1 2711
Cucrtemaru3zanus 1 0000IIeHUE 3HAHUH 110 TeMe

36  Ilpupoanslii ra3. [lonmyTHble HeTsIHBIE ra3bl 1 02.12

37 | KameHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTKu 1 04.12

38 Hedtb u ciocods! e€ nepepadbotku. [Ipumenenue 1 04.12
IPOAYKTOB NEpepabOTKU HEPTH

39 ['eneTnueckas cBS3b MEXAY pa3IMUHBIMU KJIacCaMH 1 09.12
YIJI€BOIOPOOB

40 ["anoreHONPOU3BOTHBIE YTIIEBOIOPOIOB: AIEKTPOHHOE 1 11.12
CTPOEHUE; peaKIH 3aMeIIeHHUs TajloreHa
JleicTBHe 1Ien0Yed Ha TAJIOTCHIIPOU3BOIHBIE.

41  BsaumMonelicTBHE OUTajJOreHaIKaHOB C MATHHUEM U 1 11.12
IIUHKOM

42 '(':I/ICTeMaTI/ISaI_II/ISI 1 000011IeHe 3HaHUIl 110 pa3aeny 1 16.12

YrneBonopoasr"
43 | KoutponbHas padorta Nel o teme "YriieBonopobr" 1 18.12
44  TlpenenbHbIE OHOATOMHBIE CITUPTHI: TOMOJIOTHYECKUI 1 18.12




psn, obmias popmyIa, CTpOSHUE MOJICKYJI, H30MEPHS,
HOMEHKJIaTypa, kiaccuduxanus, Gpu3nvyeckue CBONCTBA
XUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX

45 1 23.12
CIHMPTOB
CriocoObl nostyyeHust 1 IPUMEHEHNE OJJHOATOMHBIX

46 1 25.12
CIIHPTOB

47 [IpocTeie 3¢upbl: HOMEHKIIATYpa U H30MEpHS, 1 25,12
0COOEHHOCTH (PU3MUECKUX U XUMUYECKUX CBOMCTB

48 MHOroaTOMHBIE CIIUPTHI: TUIICHITIUKOJb U [NIULEPHUH, 1 30.12
uX (pU3NYECKHE U XUMHUECKUE CBOMCTBA
Crioco6bI nostyyeHust 1 IPUMEHEHHE MHOT0aTOMHBIX

49 1 13.01
CIHPTOB
DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE CBOMCTBA.

50 1 15.01
TokcnyHocTh (heHona

51  Xumuueckue cBoiicTBa (heHona 1 15.01

52 | CnocoObl osTy4yeHHsl U IpUMEeHeHne GeHona 1 20.01
[Tpaktuyeckas padora Ne 2. Pemenue

53  sKkcmepuMeHTaNBHBIX 337124 10 TeMe ""CIHupTH U 1 22.01
benonsr"

54 | Cucrematu3anys u 0000IIeHNE 3HAHUH 110 TeMe 1 22.01
ANBIIETUIB M KETOHBI: 3JIEKTPOHHOE CTPOCHHE

55 | kapOOHMWJIBHOM IpyMIbl; TOMOJIOTHYECKHE PAabl, oOmas 1 27.01
dbopmya, m30MepHs 1 HOMEHKIJIaTypa

56 AJNBIIETUIB M KETOHBI: (PU3UYECKUE CBOMCTBA; PeaKInu 1 29.01
PUCOECTUHEHHUS

57 Peakiiuu OKHCIIEHUS M KaYeCTBEHHBIE PEAKLIUU 1 99.01
QIBJIETUIOB ¥ KETOHOB

58  CrocoOsbI MONyYeHUS aTbJICTHIOB U KETOHOB 1 03.02

59 OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBbIE KUCIIOTHI, 1 05.02
0COOEHHOCTH CTPOCHHSI UX MOJIEKYJI

60 HM3omepus u HOMEHKIIATYpa KapOOHOBBIX KHCIIOT, MX 1 05.02




¢buznueckue cBoiicTBa

XHUMHUYeCcKre CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX

61 10.02
KapOOHOBBIX KHUCIIOT

62 Oco0OeHHOCTH CBOICTB MypaBbUHON KUCIIOTHI. 12.02
MHuoroo6pa3ue kKapOOHOBBIX KUCITIOT
OCc0OCHHOCTH CBOWMCTB: HEMPEICTbHBIX U

63  APOMATHYECKHX KapOOHOBBIX, TUKAPOOHOBBIX, 12.02
TUAPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu
BBICIIINX KapOOHOBBIX KHCIIOT

64  IlonsTHE O MPOU3BOIHBIX KAPOOHOBBIX KHUCIOT 17.02

65 CniocoObl MoTy4eHUs U MPUMEHEHHE KapOOHOBBIX 19.02
KHUCJIOT

66 CrnoxHbIe 3(DUPBI: TOMOJIOTHYECKUAN PsiI, 00Iast 19.02
dbopmyna, n3oMepusi U HOMEHKIIaTypa

67/ Odusnyeckue U XUMUYECKHE CBONCTBA YPHUPOB 24.02
Pemenune pacuéTHbIX 3a1a4: 10 YpaBHEHHIO

68  XMMHUYECKOI peaklnu, Ha OIpeIeIeHUEe MOJICKYIISIPHON 26.02
(bopMyITbI OPraHUYECKOTO BEIIECTBA
[Tpaktuyeckas padora Ne 3. Pemenue

69  sKkcmepuMeHTaNBHBIX 33124 1o TeMme "KapOoHoBbIe 26.02
KucnoThl. CiioxkHbIe H3GHUpHI"

70 Kupsr: ctpoenue, Gpu3MvecKne U XUMHUIECKUE 03.03
CBOICcTBa (THIPOTIU3)

71 Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX OCTATKH 05.03
HETPEeIeTbHBIX KUPHBIX KHCIOT. JKUpPBI B IpUpOIe
MBpbI1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX

72 wmoromee aeiictBue. [loHATHE 0 CHHTETHYECKUX 05.03
Mmoromux cpenctax (CMC)

73 ['eHeTnyeckas cBSI3b yIiIeBOJOPOIOB U 10.03
KHCIIOPOJICOICPKAIINX OPTraHUYECKUX BEIIECTB

74  Pacu€rbl 10 ypaBHEHUSIM XUMHUYECKUX PEeaKLUi 12.03

75 | Cucremartu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe 12.03




Cnuptel. Anpaeruasl. KapOoHOBBIE KUCITOTHI.
CrnoxHble 3¢upbl

OO01mast XapakTepUCTHKA YTIIEBOAOB U KJIACCH(PUKAIUS

76 17.03
yIJI€BOAOB (MOHO-, 1M~ ¥ MOJICAXaPH/Ib)

77 MoHocaxapuabl: pu3nyecKre CBOMCTBA U HAX0XKIEHHE 19.03
B IIpUPOJIEC

78 [IpuMeHeHue roKo36l, €€ 3HaUYeHuE B 19.03
AKHU3HEIEATEIIbHOCTH OpraHu3ma

79 Jucaxapuabl: caxapo3a, MajlbT03a U JIAKTO3a. 02.04
Haxoxxnenne B npupoje ¥ IpuMEHEHHE JUCaxapuIoB

80 [Tonucaxapuabl: cTpoeHHE MaKPOMOJIEKYJI, 02.04
¢du3nUecKre u XMMUYECKHE CBOWCTBA, TPUMEHEHHE

81 IlonsTHe 00 HCKYCCTBEHHBIX BOJIOKHAX 07.04
Pemenne pacueTHBIX 3324 Ha OMpEICICHUE I0JIN

82 | BbIXOJa MPOJYKTA PEaKIMH OT TEOPETUUECKHI 09.03
BO3MOXHOTO

83  Cucremartuzanus u 0000IICHIE 3HAHUA IO Pa3IeITy 09.04

84 'I'<OHTpOJ'II>Ha$I pabota Ne2 o Teme 14.04

Kucnopoaconepkaiue opraHuueckue coemHeHus"

AMUHBL: KIaccupUKaIMs, CTPOCHNUE MOJIEKYI, 00I11ast

85  ¢opmyna, u3oMepus, HOMEHKIaTypa U (U3nYecKue 16.04
CBOWCTBA

86 XwuMuyeckue CBOWCTBA aqu(aTHIECKHX aMUHOB 16.04

87 AHWIHH: CTPOCHNE aHMIIIHA, 0COOEHHOCTH 21.04
XUMHUYECKHX CBOMCTB aHUJIMHA

88 Crioco6bI nostyueHus 1 IpUMEHEHNE amupaTHYeCKIX 23.04
aMHHOB
AMUHOKHCIIOTBI: HOMEHKJIATypa U U30MepHs,

89  ¢usmueckue coiicTBa. OTENbHbIE IPEICTABUTENH 0L 23.04
AMHHOKHCIIOT

90 XuMHYECKHEe CBOMCTBA aMUHOKHUCIIOT, UX 28.04

OMOJIOrHMYECKOE 3HaUeHUE aMUHOKUCIOT. CHHTE3 U




TUAPOJIU3 ICIITUAOB

91  benku Kak IPUPOIHBIC MMOTUMEPHI; CTPYKTYPHI OCIKOB 1 30.04

92  Xumuyeckue cBOHCTBA OEITKOB 1 30.04
A3oTcozepikaliie reTepouKINIYecKue COeTMHEHUS.

93  HykJIeHMHOBBIC KHCIIOTHI: COCTaB, CTPOCHHE U 1 05.05
Ounosoruueckas poiib
[TpakTuueckas padora Ne 4. Pemenue

94  sKcHEepUMEHTATBHBIX 33134 10 TEME 1 07.05
"A30TCcoAepKaIINEe OPraHUYECKUE COCTUHEHUS "
[IpakTuueckast padora Ne 5. Perenue

95  sKcmepuMeHTaIBHBIX 33J1a4 1o TeMe "Pacro3HaBaHue 1 07.05
OpPTraHUYECKUX COCTUHECHMI"

96 KonTpoapHas padora Ne3 H'? teme "A3oTcoaepxKaiiue 1 12.05
OpraHUYECKUEe COCTUHEHUS
OcHOBHBIE TOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX

97  coenMHEHWIA U METOJIBI UX CHHTE3a —ITOJIMMEPHU3AIIHSI 1 14.05
Y TIOJTMKOH/ICHCAIUS

98 IlnmactMacchel. YTuin3auus U nepepaOoTka riacTuka 1 14.05

99 DnacToMepbl: HaTypallbHbIN CHHTETUYECKHE KaydyKH. 1 19.05
Pe3una .

100 Bonokna: HaTypanbHbIe, HICKYCCTBEHHEIE, 21.05
cuaTeTHueckue. [lommmeps! ciennanbHOTO Ha3HAYCHUS
[IpakTuueckas pabora Ne 6. Pemenue

101 »skcnepuMeHTaNIBHBIX 3afay 1Mo TeMe "Pacnio3HaBanue 1 21.05
IJIACTMACC ¥ BOJIOKOH"
O06o01enre U cucTeMaTu3aus N3y4eHHOTO

102 wmatepuaina no Teme "BbicOKOMONIEKYISIpHBIE 1 26.05

coenuuenus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

Ne KoJunyecTBO 4acoB JJIeKTPOHHbIE
o/ TeMaypoka Beero Kontpoann = IlpakTuyeckue fI[:;‘i‘eHI/Iﬂ uugposkIie
ble paboThI pa6oTnI o0pa3oBaTe/bHbIE
pecypcbl
1 Atom. CocTaB aTOMHBIX J1ep. XUMUYECKUI 1
37eMeHT. M30TonbI
9 CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB, 1
KBaHTOBBIE UKCia
3 Kraccudukaiiuss XUMHYECKUX 3JIEMEHTOB (S-, p-, d- 1
, f-amemenThI)
4 Pacnipenenenue 37eKTpOHOB IO ATOMHBIM 1
opOuTaIIM
5 DNeKTpOHHBIE KOH(UTYpaIIH aTOMOB 3JIEMEHTOB B 1
OCHOBHOM U BO30YKIEHHOM COCTOSTHUU
6 DONeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNEeKTpOOTPULIATETbHOCTh
IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
7 xumuueckux 3nemeHToB J[. . MeneneeBa, cBA3b 1
C COBPEMEHHOM TEOPHUEH CTPOEHHUST aTOMOB
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX
8 AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U 1
CJIOXKHBIX BEIIECTB 10 TPyNIaM U TIepHoIaM
9 CucreMmaruzanys 1 0000IIeHe 3HAHUH 110 TEME 1
Buapl xumuyeckoii cBsa3u. MexaHu3Mbl
10 o0pa3oBaHMs KOBAJIGHTHOU CBs3U. Bomopoanas 1
CBA3b. MEeXMOJIEKYIISIpHBIE B3aUMOJECHCTBUS
BaneHTHOCTB 1 BaJleHTHBIE BO3MOKHOCTH aTOMOB.
11 CBs13b DJIEKTPOHHOH CTPYKTYpPBI MOJIEKYJI C UX 1
T€OMETPUUYECKUM CTPOCHHUEM
12 [IpeacraBieHuss 0 KOMIUIEKCHBIX COEAMHEHUSX 1

COCTaB U HOMEHKJIAaTypa




BeecTBa MOIEKyISIPHOTO U HEMOJIEKYJIIPHOTO

13 cTpoeHust. TUIbI KPUCTAUTUYECKUX PEIIETOK U
CBOMCTBA BEIICCTB

14 [ToHsiTHE O MUCTIEPCHBIX CHCTEMAX.
[IpencraBneHue o KOJIOUIHBIX PACTBOPaxX
HctunHbIE pacTBOPHI: HACKIILIEHHBIE U

15 HEHACHIIIICHHBIC, PACTBOPUMOCTb.
Kpucramnoruaparst

16 Crioco0ObI BEIpaKEHHS] KOHIIEHTPAIIUU PAaCTBOPOB
Pemenue 3a1a4 ¢ MCIOIB30BAHUEM OHSTHI

17 ""MaccoBas J10J1s1 paCTBOPEHHOTO BelecTna',
"MoJIsIpHast KOHIIEHTparus"

18 Knaccudukanusa u HoMeHKIaTypa HEOPraHUYEeCKIX
BCIIECTB

19 CucreMaru3anus U 0000IIeHHE 3HAHUI 110 TEME
KonTponbnas padora no temam "CtpoeHune aToMa.

20 [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema
xumudeckux saemenToB J[. . Menaeneena",
"Ctpoenue BeniectBa. MHOrooOpasue BermecTs"
Krnaccudukanus XuMHUeCKUX peakiui B

21 HEOpPraHMYECKON 1 OPraHu4eCcKOl XUMHUH. 3aKOH
COXpaHEHHUs MACChl BEUIECTB; 3aKOH COXPAaHEHUs U
MIPEBPAIICHUS YIHEPTUU TTPU XUMHUECKUX PEAKIIHIX

29 TennoBsie A3 (HEKTh XUMUYECKUX PEaKILUH.
TepMoxuMHuUyecKre ypaBHEHUS

23 quncnveﬁm 10 YPaBHEHHSIM XUMHYECKUX
peakuii 1 TepPMOXUMHUYECKUM YPABHEHUSM

24 CKopoCTh XMMUYECKOH peakuu, €€ 3aBUCUMOCTb
OT pa3nuuHbIX (hakTopoB. Karanus u kaTaimm3aTopbl

25 ['oMoreHHBIE U TeTEPOTEeHHBIE PEAKITUN

26 [IpakTuueckas padora Ne 1 o reme "Bnusiue

pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOU




peakuuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

27 1
XUMHUYECKOE PABHOBECUE
[Tpaktuyeckas padora Ne 2 o teme "BnusHue

28 pa3IUYHBIX (DAKTOPOB HA MOJIOKEHUE XHMHUIECKOTO 1
paBHOBecHS"

29 Dnektponutryueckas auccounanusi. CUiabHbIe U 1
ciabbie AeKTposiuThl. CTeNeHb JUCCOLUAUN
Nonnoe npoussenenue Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansriii mokazatens (pH) 1
pacTtBopa

31 I'mpoponus coneit. Peakiuu, npoTekaromue B 1
pacTBopax INMEKTPOIUTOB

32 [IpakTuueckas padbora Ne 3 o Teme "Xumuueckue 1
peaKIu B PACTBOPAX JIEKTPOITUTOB"

33 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH. 1
Baxneiiline OKMCIUTENN U BOCCTAHOBUTENIN

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) 1
OanmaHca

35 DNEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIIECTB 1

36 Pemienue 3a1au pa3nuyHbIX TUIIOB 1

37 Pemienue 3a1ay pa3nuyHbIX TUIIOB 1

38 CucremaTu3aius 1 0000IIeHNE 3HAHUHN TI0 TEME 1
"Xumuueckue peakuun”

39 KonTponbHas pabora no teme "Xumuueckue 1
peakuuun"
[Tonoxenue Hemeramuios B [lepuoanueckoit

40 CUCTEME XUMHUYECKUX d1eMeHToB J1. 1. 1
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX aTOMOB.
®uU3NYECKNE CBOMCTBAa HEMETAIIIIOB

41 AmnoTponusi HEMETAIUIOB (Ha MpUMepe KUCIIOPO/Ia, 1

cepsl, hocdopa u yrieposa)




Bogopona: nonyuenue, pusudeckre u XUMHUECKHE

42 . 1
cBorcTBa. ['mapuabl

43 ["anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI 1
MoJIydyeHus, GU3NYECKUEe U XUMUYECKHE CBONCTBA

44 l"anorenoBonopoasl. Baxkneiue 1
KHUCJIOPOJICOACPIKAIINE COCTMHEHUSI TaJIOTEHOB
JlabopaTopHblie 1 MPOMBIIIIICHHBIE CTIOCOOBI

45 MoJTydeHus1 TasioreHoB. [I[puMeHeHue rajJoreHoB u 1
HUX COeIUHEHUN

16 [IpaxTnueckas padora Ne 4. Pemenue 1
SKCIEPUMEHTAIBHBIX 3324 110 Teme "["asorensr"
Kucnoponu: nabopaTopHblie ¥ MPOMBIIIJIEHHBIE

47 CrocoObI MOTy4YeHUs, PU3NUECKHE U XUMUUYECKUE 1
cBoiicTBa. O30H. [IpuMeHenune kucnopoaa u 030Ha

48 OKcuabl ¥ IEPOKCHUIBI 1

49 Pemrenne 3ama4 pasnuyHbIX TUIIOB 1

50 Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI 1
MoJTy4eHus, GU3NYECKUE U XUMUYECKHE CBONCTBA

51 CepoBoiopo, cynbhuabt 1

50 Kucnoponacoaepxkainiie coelMHEHUsI CEPBI. 1
Oco0eHHOCTH CBOMCTB CepHON KUCTIOTHI
[IpakTuueckas paborta Ne 5. Pemenue

53 IKCIIEPUMEHTAIIbHBIX 3a1a4 1o Teme "Cepa u eé 1
coeIMHeHUs "
A30T: HaX0X/IC€HHUE B IPUPOJIE, CIIOCOOBI

54 MOJIy4eHus1, GU3NYECKUE U XUMUYECKIE CBONCTBA. 1
AMMHaK, HUTPHUJIBI

55 Kucnoponcoaepxamue coeiuHeHus a3oTa. 1
OCc0OEHHOCTH CBOWCTB a30THOW KHCIIOTHI

56 [IpumeneHue a30Ta u €ro coeAMHEHUN. A30THBIE 1
ynoOpeHus

S7 dochop: HaXOKICHHUE B IPUPOJIE, CIIOCOOBI 1




MOJTy4YCHUs1, PU3NUECKUE M XUMHUECKUE CBOICTBA.
®ocdunst u pochun
Oxcunst hocdopa, pochopcoaepxaririe KUCIOTHI.

58 Comu dhochopHON KHCIIOTHI 1

59 [Ipumenenue pocdopa u ero coenMHEHUIA. 1
dochopHbie yIoOpeHHS
[TpakTuyeckas padora Ne 6. Pemenue

60 AKCIICPUMEHTAIIbHBIX 33724 110 TeMe "A30T H 1
dbocdop u ux coequHCHUS"
VYriepon: HaXOXKACHUE B IPUPOJIE, ATUIOTPOITHBIC

61 MoauUKauu; GU3NIECKUE U XUMMHUYECKUE 1
CBOMCTBA, IPUMEHEHUE

62 Oxcup yrnepoga(ll), oKkcH yriepona(lV), 1
yroJjibHasi KUCIIOTa U €€ COoNn

63 Pemrenue 3a1a4 pa3InyHbIX THIIOB 1

64 Kpemuuii: HaxoxJ1eHue B IPUPOJE, CIIOCOOBI 1
NOJTy4eHHUs1, PU3NUeCKre U XMMUYECKHe CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHUeBast KMCIIOTA, 1
CHJTUKATHI

66 [Tpumenenne kpeMHUs U ero coeanHeHuil. CTekIo, 1
€ro MoJiy4yeHue, BU/Ibl CTEKIIa

67 Pemrenne 3ama4 pasinuyHbIX TUIIOB 1

68 ?I/ICTGM&TI/I?;&III/I?[ 1 000011IeHE 3HAHUH TI0 TEME 1

Hemerannsr"

69 KonrtponsHas padora no reme "Hemerasisr" 1

70 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, 1
KOPPEKIIHs OIIHOO0K
[Tonoxxenne metaiuioB B [lepuoanyeckoii cucreme

71 XUMUYECKHX 371eMEeHTOB. OCOOEHHOCTH CTPOCHUS 1
AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJUIOB

72 O6mue Gpuznueckre CBOMCTBA METAIIOB. 1

[TpuMeHeHHe MEeTalIOB B OBITY U TEXHHKE




73

CIuraBel METANIOB. KOppOSI/IH METAalJIOB

74

Pemenne 3aJlav pa3JIMYHbIX TUIIOB

75

76

77

78

DJIEKTPOXUMHUYECKUH PsiJ HAIPSKEHU METaJlJIoB.
OO61mure crocoObl MOTYyYeHUS METAIIOB

OOm1ast xapakTepucTrKa MeTayuioB | A-rpymisl
Ileproanueckoi CUCTEMbl XUMUYECKUX 2JIEMEHTOB.
Hatpwuii u xanwmii: nony4enue, pusnueckue u
XMMHMYECKHE CBOMCTBA, IPUMEHEHHUE IIPOCTBIX
BEILECTB U UX COCITMHEHUI

Oomas xapakrepucTrka Metaiuio ||A-rpymnmst
Ileproanyeckoi CUCTEMbI XUMUYECKUX 2JIEMEHTOB.
Marnuii 1 Kanpluuii: moxydeHue, Gu3ndeckue u
XUMHMYECKHE CBOICTBA, IPUMEHEHHUE IIPOCTBIX
BEILECTB U UX COCITMHEHUI

XKécTtrocTh BOJBI U CIOCOOBI €€ yCTpaHEHHS

79

80

81

82

83

ATIOMUHHIL: IMOJIy4CHHEC, (1)I/I3I/I‘IeCKI/IC u
XUMHUYCCKUC CBOI\/JICTBa, IIPUMCHCHUC

AM@oTepHbIe CBOMCTBA OKCHUA U TUIPOKCHAA
QIIOMHUHMS, TUAPOKCOKOMITJIEKCHI aTFOMUHUSA, UX
MIPUMEHEHNE

Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 1o Teme "MeTasl
IJIaBHBIX noArpynmn"

OOm1ast xapaKTepUCTHKA METAJIIOB TOOOYHBIX
noarpymmn (b-rpynm) [lepuoandeckoit cuctemsl
XUMHYECKHX 3JIEMEHTOB

84

85

Pu3nyecKre 1 XMMAYECKUE CBOMCTBA XpOMa U €ro
COEAMHEHHH, UX PUMEHEHUE

Baxwnerimme coennaenusa maprasia. [lepmanranar
KaJlusl, €ro OKHUCIUTEIbHBIC CBOMCTBA

86

du3znueckne U XMuMHUUYECKHE CBOMCTRA JKele3a U €ro




COGHHHCHHﬁ. HOHy‘ICHI/IC U IPpUMCHCHUE CIIJIAaBOB
KEc3a

duznueckre 1 XUMUYECKHE CBOUCTBA MEJIU U €€

87 COEIMHEHUI, UX PUMEHEHHE 1
Ouznyeckrue 1 XMMHUYECKHE CBOICTBA IIMHKA U €r0

88 COCAMHEHUH, X MPUMEHEHHE. 1
' 1pOKCOKOMITIEKCHI ITUHKA
[IpakTrueckas padota Ne 8. Permenue

89 IKCIIEPUMEHTAIBHBIX 33124 10 TeMe "MeTallbl 1
MOOOYHBIX MOArPYI"

90 Pemenue 3amay pa3aMvHBIX THIIOB 1

91 O06o0mIeHne 1 cUCTeMaTU3aIHs H3YYeHHOTO 1
Marepuaia no reme "Metaibl"

92 Kontposbnas padora mo teme "Mertamibr" 1

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHI, 1
KOPPEKIHsI OIIHNO0K
Ponb xumun B o6ecrieueHu yCTONYUBOTO

94 pasBuTHA yenoBeuecTsa. [loHsaTHE O HAyYHBIX 1
METO/aX MCCIIEIOBAHNUS BEIIECTB
Hay4nple MPUHINTIBEI OpraHU3AIH XHMAYECKOTO

95 npou3BoicTBa. [IpoMbIlIeHHBIE CITOCOObI 1
TIOJTyYCHHST BYKHEHIIINX BEIIECTB

9% XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeibl U 1
€r0 MOCIIeICTBUS

97 XuMHsl 1 37I0pOBbe UenoBeka. JlekapcTBeHHbIE 1
CpeacTBa

98 Xumus nuuy. Pons xumun B o0ecrieyeHun 1
MUIIeBON O€30MacHOCTH

99 Kocmerndeckue u mapgromepHbIe CpeICTBa. 1
beIiTOBas xumust

100 XuMus B CTPOUTEINLCTBE. BakHelue 1

CTPOUTEINIbHbIE U KOHCTPYKIIMOHHBIE MAaTEPUAIIbI




XuUMUA B CEIBCKOM X03siicTBE. OpraHn4ecKue u

101
MUHEpaJIbHbIE yI00pEeHUs

102  Cucremaruzamnus u 0000LIEHYE 3HAHUM 10 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

JI€skun A.H., AkiinonepHoe obmectBo «M3naTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

["abpuensn [loypounoe mianupoBanue. IIpoceenienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII



