MHHHMCTEPCTBO INPOCBEHIEHHS POCCUMCKOM ®EJEPALIUA
¥YnpasJjienne o0pazoBaHas axMuHHCTpanun Banayiickoro ropoackoro oxpyra

MOY «IIpunneBckas COIIl» Baxyiickoro paiiona Bearopoackoii 06aacrTu

PACCMOTPEHO
pyxosomutens MO N
Banan C.B. Tonosuerko JL.B.

IMpoTokon Ne5 «17» 06 2023 r.
ot «15» 06 2023 r. .

PABOYASI TIPOTPAMMA
(ID 1882952)

y4e6Horo npeamera «XuMud. Yriy0/ieHHbIH YPOBEHb»

g obygaromuxcs 10 —11 xnaccos

c. [IpuaneBka 2023



MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE CpeaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (enepanbHOM  00pa3oBaTenbHON
nporpammel cpeaHero oomero oopaszoBanust (DPOIT COO), npeacraBineHHbx B DenepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO M3y4eHHMS 3aHMMAET BAKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTallud MX K OBICTPO MEHSIOLIMMCS YCJIOBUSM >KM3HM B COLIMyME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpamMe no XuMuM Ha3HaueHUE IMpeaMera «XUMHUS» I0JydaeT HOApPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUU () YHKITUH:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH oOecreynBaeT MOJyYeHUE
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOMIAS, KOTOpast IPEyCMAaTPUBAET OIIpeJICIICHHUE:!
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMHUPOBAHUIO COAEPKATEIBHON OCHOBBI KOHTPOJISI U OIIEHKHM OOpa30BaTeIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe €IuHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax OTAENbHBIX MOpodumiel, mperycMaTpuBaeT  paclpeleieHue U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMeHH, peKOMEHIYEMOro ISl U3Y4eHUs
OTJICTHHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BATENbHOCTh HM3y4YeHHs Y4eOHOro marepuaia c
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e AT METOAMUYECKYID HHTEPIpETAlMIO LEeIedl M 3ajad M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTUKHU TUIAHUPYEMBIX pe3ylbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TIPEIMETHBIX), & TAKKE C y4ETOM OCHOBHBIX BHJIOB



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

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIOLICH copep kaHusl yueOHOro npeamera « XUMHUs» 0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriryOJaEHHOTO YpOBHEH B cucteme Au(PepeHIIMpOBaHHOTO 00yUeHHs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOieHne TEOpPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKH OOYYaloIIMXCs, BBIOPABIINX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHETr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpynra © O00OOHmIEHHBIX CHOCOOOB  JIEATENHHOCTH, WMEIOIUX  MEXKIUCIHUILTHHAPHBIN,
HaJMIPEIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/ieNIeHuU TOJIX0J0B K O0TOOpY U CTPYKTYPHOM OpraHM3ali COAEpaHHs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriiyOJIEHHOM ypOBHE M3ydeHHUs MpeaMeTa oldecreueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEAKIU, pacCMaTpUBAaEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOCHUH aTOMa. XUMUYECKask CBSI3b OOBSICHAETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIepP)KaHHE KYypCOB XUMHH YIIIYOJIIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACCOB XHMHKO-(hH3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XMMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
00BN yeIbHBIN Bec OyJeT UMEeTh OpraHHuyYecKas XuMus. B 3ToM ciydae mpenocTaBiseTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHEHTbI, KaK JIMIHJbI, OEJIKU, YIJIeBOAbl, HYKJIEHMHOBbIE KHUCIOTHI U apyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHHs OCHOB HAay4dHOTO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAayYHBIX
METO/I0B IIO3HAHUS U OIbITa MPAKTUYECKOT0 IPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydyeHUe npeameTa
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nacteil «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH SBisieTcs (OpMHpPOBaHHE OCHOB HAyKM XUMHUHU Kak o0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTHUUYECKOM JESITEIPHOCTH YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
IIpeAMETa MPEAIOJIAracT Pean3alyIo TaKUX LeJeH, KaK:

e (opmupoBaHUE MPEICTABICHUI: O MAaTEpPUAIHLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npoOjeM 35KOJIOTHYECKOM, SHEpreTHYeckoil M MUINEeBO 0€30MacHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLLIEHHUS K CBOEMY 3J0POBBIO U IIPUPOIHOM CPELE;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XUMHUYECKOH COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IMPEACTaBICHUI O CTPOEHHMU BEIIeCTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKHX 3HAHUM Juisi OOBSCHEHHS KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOW XWUMHUU, A5l OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpobiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHUSA, aHaIM3a W OIEHKH C MO3UMLIHMM HSKOJOTMYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BEILECTB;

yrayOieHue NpeACTaBICHUM O Hay4YHBIX METOJax IIO03HaHUS, HEOOXOAMMBIX JUIs
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CHUCTEMBbI CpeqHEro oO0Iiiero odpazoBaHUsl MpPU U3YYEHUU IpeaMmeTa «XUMUs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXKCHHS K
npoIecCy TBOPYECTBA B 00JACTH TEOPCTUYCCKMX W NPUKIAJHBIX HCCIACIOBAHUN B
XUMHH, POPMHUPOBAHUE MHUPOBO33PEHHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTUBAIMK K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUYECIIOBEUECKUX [IEHHOCTEH;

pa3BUTHE  TIO3HABATCIBHBIX  WHTEPECOB, HHTCIUICKTYAJIBHBIX W TBOPYECKHX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpOoPECCHOHAIBHOW U OOIIECTBEHHOUW AESITEIHbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMHpOBaHHWE YMEHHI W HAaBBIKOB Pa3yMHOI'O NPUPOAOINOIb30BAHUS, PA3BUTHE
DKOJIOTHYECKOW  KYJIBTYphl,  NPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-IOJIE3HOM
IKOJIOTHYECKOM JeSITETbHOCTH.

OO0mee YUCIIO YacoB, MPEIYCMOTPEHHBIX I HM3yYSHHUS XUMHH Ha YriayOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKONM XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiiepoaa. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBa3u. OnuHapHasi, JBOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsI3€ B MoJIEKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3JIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIYKTHBHBIA 1 ME30MEPHBIN 3D DEKTHI).

[IpencraBienue o ki1accupuKauy opranudeckux BemecTs. [loHsaTue o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTJIEIbHBIX NIPEACTABUTENICH.

Oco0OeHHocT M KJIacCU(pUKaLMUg  OpraHWyeckux  peakuuil.  OKuCIAUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB IpH HarpeBaHuW (TUiaBieHHE, OOyrJIMBaHME M TOPEHHE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP -THOPHAM3AIMS aTOMHBIX
opbutaneit yriepoaa, 6-cBa3b. GU3NUECKUE CBONCTBA AIIKAHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIMK 3aMELICHUs, U30MEPU3ALMH, IETUAPUPOBAHU,
HUKJIA3aUM, TUPOJIU3a, KpeKuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakUUd
PaaMKaIbHOIO 3aMEIIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKkaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHNE [TUKII0aIKaHOB.

Anxensl. ['oMonoruyeckuii psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPUIM3AINs aTOMHBIX OpOHTaseil
yriepoja, 6- u n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) nzoMmepus. Ousznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHs B O-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KavecTBeHHbIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI MOTY4YEHUS i IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObI nostyyeHust 1 NPUMEHEHNE aJIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-TUOPHAM3ALMUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMEpHU3alnu, oKuciieHus. KucinoTHele cBOWCTBA aJIKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MOJIy4YCHHUSI U IPUMEHEHUE aJTKUHOB.

ApoMaTudecKkue yrieBoaopobl (apeHsl). ['omonorndeckuii psii apeHoB, obmas hopmya,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM IEHCTBUN 3aMeCTUTEINCH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Momumepuszamust  ctuposna.  CrocoObl  MONlydeHHsT W MPUMEHEHHE  apOMaTHYEeCKHX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHYECKHiA, KaTaIUTHUECKUH), pudopmunr, nuponus. [IpogykTel nepepabotku HedTH, HX
IPUMEHEHHE B TIPOMBIIUIICHHOCTH H B OBITY.

['eneTnueckas cBS3b MEX1Y pa3IMYHBIMU KJIACCAMHU YTJIEBOJIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTEHIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajloreHa Ha THIPOKCOTPYIILY, HUTPOTPYIILY, LHAHOTPYIIy, amMuHOTpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOr€HAIIKAHOB ¢ MarHueM U LMHKOM. IIoHsATHE O MeTaluloOpraHuYecKuX COETUHEHUSIX.
Hcnonb30BaHue TraloOreHIpOM3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE W IIPH CHHTE3E
OpraHMYECKUX BEIIECTB.

DKcIiepUMEHTATbHBIE METO/Bl HM3y4YeHHs BEHIECTB W WX IMPEBpaIlleHUil: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJAOpPOJa B OPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IJJacTMacc, KaydyyKoB M PE3HHBI, MOJICJIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

[IpenenpHble OnHOATOMHBIE chUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTanona). ['omonoruueckuil psj, oduas Gpopmyria, H30MepHsi, HOMEHKJIATypa U KIacCU(PUKAIIHSL.
dusnueckne CBOWCTBA TPEACTHHBIX OJHOATOMHBIX CITUPTOB. BOJOpOIHBIE CBSI3UM MEXIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCIICHHSI, B3aUMOJICHCTBHE C OPTaHUYECKMMHU U HEOpraHMYeCKUMU Kuciotamu. KauecTBeHHas
peaknus Ha OAHOATOMHbIE CIMPTHI. JlefiCTBHE 3TaHOJa M METaHoja Ha OpPraHU3M 4YellOoBeKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HykJIeopuIbHOTO 3amerenus. JleiicTBue Ha opranu3M denoBeka. CrocoOb! MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MonydeHus W NpUMeHeHune (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJIarypa. PU3WYEeCKuEe CBOMCTBA ajbJETMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KUCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakuus STEepUPHUKAIUHN, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psa, obmas Gopmyna, uzoMepuss ¥ HOMEHKIATYpa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJAEPKAIINX OCTATKU HEMPEIEIbHBIX )KHUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxkiaeHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxapo3a, MajabTo3a U JlakTo3a. BoccraHaBnuparomue u
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha U Leuitofo3pl. (PDui3nyeckue CBOMCTBA Kpaxmaia M IIeJUTHOIO3BL.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOWCTBA IEJUTIOJIO3BL: THAPOIIH3, MOTydeHHe 3(pHUpoB 1eu1to03bl. IIoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



OKCIIEpUMEHTAIbHBIE METO/Ibl M3YyYEHHUs BELIECTB M UX IMPEBPALICHUIN: pacTBOPUMOCTh
pa3MyYHBbIX CIMPTOB B BOJAE, B3aUMOJACWCTBHUE 3TAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEpUaIoB), KAUECTBEHHbIE PeaKlUy Ha
anpAeruibl (¢ ruapokcuaoM quammunacepeopa(l) u ruapoxcuaom meau(Il)), peakums raunepuHa
¢ rugpokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJICHCTBUE
pacTBOpa riaroko3bl ¢ ruapokcuaom meau(ll), BzaumonelcTBue Kpaxmana ¢ HOJIOM, PEIICHHE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHBIE U TpeTUuHble. CTpOCHUE MOJIEKYIL,
oOmas ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTHuieckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [losydueHne aHwIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
AMUHOKMCIIOT: TJIMUMH, aJlaHuH. DPU3ndecKkue CBOMCTBA aMUHOKHCIIOT. XMMHUYECKUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTUAHOMN CBsA3M. bruonornueckoe 3HaueHMe aMUHOKHUCIOT. CHHTE3 M TMIIPOJIU3
HENTUIOB.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTOopuuyHas W TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHHs BEIECTB M HUX IPEBPALLEHUI: DPACTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIEH, IIOJIMIIPOIINJIEH,
MOJIMBUHUJIXJIOPU], MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJIMMEpHI, Onopa3ziaraeMble OJTUMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiekyasipHON (GopMysibl OPraHUu4ecKOro COeIUHEHHS [0 MacCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MIPOIYKTOB pEaKlUU U/UITU UCXOAHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOMH (HOpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanmzanuss MexnpeaMeTHbIX CBS3EH NMPU M3YYEHUHU OopraHvdeckord xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIHOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAydHBIA (aKT, THUIOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BENIeCTBA, (PHU3UYCCKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JI€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opOutanu. Knaccupukanus XMMHYECKHX SJIEMEHTOB (s-, P-, d-, f-amemenTs). Pacnipenenenue
AJIEKTPOHOB IO ATOMHBIM OpOHTAISAM. OJIEKTPOHHBbIE KOH(PHUIypaluu aTOMOB JIIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, DIIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema XUMHYecKuxX diaeMeHToB [I.U.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyINIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMHu4decKkasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
U JuiiHA CBA3U. [[oaspHOCTh, HAIIPaBIECHHOCTh U HACBIIIAEMOCTh KOBAJIGHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pacTtBopumMoOcTh. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPTUU MPU XUMUUYECKHUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMblEe peakuud. XUMHUYecKkoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTtnueckas auccoruanus. CunpHble U crnabble  2eKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarens (pH) pactBopa. ['unponus coneil. Peakiium nonHoro oomexa.

OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakiuu. CreneHb okucieHus. OKHCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJa B TPHCYTCTBUM KaTaM3aTOpa, MOJETH KPUCTAUIMUECKHX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumus.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckre M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH M
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOIOpOBl. BakHelme KHUCIOPOACOAEPIKAIINE COCAMHEHUS TajJOTeHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue M XUMHMUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoia M o30Ha. Oxcuasl u
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbhuasl. Okcua cepoi(IV), oxcun cepui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoMcTBAa. AMMHMaK, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyuyeHusi, GuU3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

VYriepon, HaxoXIeHHE B Tpupone. AJDoTporHble Momudpukanuud. Dusndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTHIX BeUIECTB, 0Opa3oBaHHBIX yriepomoMm. Oxkcupn yraepoxa(ll),
okcup yriepona(lV), yrompHas kuciota U €€ coiu. AKTUBUPOBAHHBIA YIojib, aJcOpOIUs.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COEAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(I1V), kpeMHUEBas KMCIOTa, CHIIMKATHI. [I[puMeHeHne KpeMHUS U €Tro
coenuHeHuil. CTEKIO0, ero Mojly4eHue, BUAbI CTEKIIA.

[Tonmosxxenne MeTayioB B [leproanyeckoit cucreMe XUMHYECKUX 31eMeHTOB. OcoOeHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA Ppsifl  HampsbDkeHUH  MeTtamwioB.  OOmme crnocoObl  MOMy4eHUS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprusi. [lonsaTue o koppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB [A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

Ob6mas xapaktepuctuka MetamnoB IIA-rpynmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBa, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB NoOouHbiX noarpymnm (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAMHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AMXPOMATHI, UX OKHUCIUTEIHHBIE CBOWCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranmna(VII). [lepmanranar kamnus,
€r0 OKHUCIINTENbHBIE CBOWCTBA.



DuU3nYeCcKne U XUMUYECKHE CBOMCTBA Kejie3a U €ro coeAnHeHnil. OKCUIbI, TUAPOKCUIBI U
conn xkene3a(ll) u xeneza(Ill). [lonydyenne u npuMeHeHUE *Keje3a U ero CIJIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{unk: nonyyeHue, Gu3NYECKUe U XUMUYECKUE CBOMCTBA. AMGOTEpHBIE CBOMCTBA OKCUAA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMU «MeTamibl W CIUIaBbl», B3aWMOJEHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJIEUCTBUE THMAPOKCHUIOB AJTIOMHHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMUA U )KUA3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOU3BOJCTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoMa). [IpoMbliineHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuia ucmonb3oBaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO0, Kepamuka. MaTtepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

PacuéTter: Maccel BemecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIECTB MMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJM BBIXOJA MPOJAYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTJACIBHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MUKPOMHUDP, MAKpOMHUP, aTOM, S3JEKTPOH, IMPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTtema, Ouocdepa, MeTaboJUM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, SJIEKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOTPAMMBI 110 XUMHMHM HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM C CHCTEMHO-JESATEIBHOCTHBIM TOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS IpeaMera «XUMUs» Ha ypOBHE CpelHero oOiiero oOpa3oBaHUs BbIIEICHBI
CIIEYIOIINE COCTABJISIFOIINE: OCO3HAHNE O0YJYAFOIIUMHUCS POCCHICKON TPaKIaHCKON UICHTHYHOCTH;
TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH M CaMOONIPENEICHHUI0; HATU4Yhe MOTHUBALUU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh O0yYaIOUINXCsS PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIIECTBE
MpaBWIaMd ¥ HOPMaMH TIOBEJCHHUS;, HAIUYHE TPABOCO3HAHMS, JKOJOTUYECKOW KYIbTYPHI,
CIIOCOOHOCTH CTaBHUTH 1M U CTPOUTH )KU3HCHHBIC IIAHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHMSI MpeAMeTa «XHUMHUS» OTpakalT CHOPMUPOBAHHOCTh
OTbITa MO3HABATEIHLHOW W MPAKTUYECKOW AESITETbHOCTH OOYYaIOIIMXCs B MpOIEcce pealln3aluu
00pa30BaTeIbHON JICATSITHEHOCTH.

JIMIHOCTHBIE PE3YJBTAThl OCBOCHHS MpEeAMeTa «XHUMHS» OTPaKalT C(HOPMHPOBAHHOCTH
OTbITa MO3HABATEIHLHOW W MPAKTUYECKOW AESITETbHOCTH OOYYaIOIIMXCS B MPOIEcCEe peallh3aluu
00pa30BaTeNbHON IeATEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpa:kIaHCKOTr0 BOCIIUTAHUSI:

OCO3HaHUs OOYYAIONUMUCS CBOMX KOHCTHTYIIMOHHBIX TIPAaB W OOS3aHHOCTEH, YBa)KCHHUS K
3aKOHY U MPABOIMOPSIIKY;

MPEJICTAaBICHUS] O COLHUAIBHBIX HOPMaxX M TMpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TPU CO3JAHHH YYCOHBIX TPOCKTOB,
pelieHnr yueOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTHI APYTUX MIPH
aHaJIN3€e Pa3TUYHBIX BUJOB YUEOHOU NIEATETbHOCTH;

2) IATPUOTHYECKOTO0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCIIeUI0 OT€YECTBEHHON XHUMHH;

YBa)KEHHUS K IMPOLIECCY TBOPUYECTBA B OOJACTH TEOPHH U MPAKTHUECKOTO MPUIIOKEHUS XUMUU,
OCO3HAaHHUS TOTO, YTO JaHHBICE HAYKH €CTh PE3yJbTaT JUIUTEIHHBIX HAOIOJICHUH, KPOIOTIMBBIX
IKCIIEPUMEHTAILHBIX TIOMCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTHKOB,

WHTEpeca U MO3HABATEIIbHBIX MOTHUBOB B MOJYUYEHUH M TIOCTEAYIOIIEM aHaTN3e MH(POPMAIIUH O
MePEIOBBIX JOCTIXKEHUSX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHMS;

CIIOCOOHOCTH OIICHWBATh CUTYAIllMH, CBS3aHHBIC ¢ XUMHYCCKHMH SIBJICHUSIMH, W TPUHUMATH
OCO3HAHHBIE PEIICHHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJIEHHWE M TIOCTYNIKH CBOMX TOBApHUIIECH C MO3UIUN
HPABCTBCHHBIX H ITPABOBBIX HOPM H C YIETOM OCO3HAHUS MOCIIEACTBHI ITOCTYITKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHUMAHMUS [IEHHOCTEeW 3I0pOBOTO M 0e30macHOro o0pas3a JKU3HH, HEO0OXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPU3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHnst paBUJT 0€30TacHOTO OOpAIIeHHsI ¢ BEIIECTBAMH B OBITY, TTIOBCETHEBHOM JKHU3HH,
B TPYJOBOH JIEITEILHOCTH;

MMOHUMAaHUS [ICHHOCTH MPaBWJI HHIWBUYaTbHOTO W KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHHUS B
CUTYaIUSX, YTPOIKAIOLIUX 3[I0POBBIO U KU3HU JIIOJICH;



OCO3HAaHHUS TOCHEACTBUM U HENpPUATHUS BPEAHBIX MpPHUBBIYEK (YHOTpeOJIeHUsI aJKoroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATENIbCKOW  JeSTebHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YaCTHE€ B PEIICHUH MPAKTHYECKUX 3a7a4  COLUAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HHTEpeca K MPAaKTUYECKOMY U3YUYEHHIO MpoQeccuii pa3inyHOro pojaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

yYBaXEHUS K TPYLY, JIIOJSIM TpyAa U pe3yJabTaTaM TPYJI0BOU 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYaTbHOW TPACKTOPHH O0pa3oBaHUs, Oymymieit
npodeccun U peanuzanvu COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUHU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHMS

9KOJIOTUYECKH 11€JIeCO00Pa3HOr0 OTHOIICHUSI K TPHUPOAEC KaK HCTOYHHKY CYIIECTBOBAHMS
JKM3HM Ha 3eMIIc;

MOHUMAaHUS TI00ATbHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEBI;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHKCHUH XUMHUU JJIS PEIICHHUs] BOIPOCOB
palMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOT'O HENPUATHUS JEHCTBUMN, IPUHOCSIIMX BPEJ OKPYKAIOIIEH MPUPOIHON Cpesie, YMEHUs
MIPOTHO3UPOBATH HEOJIATOMPUATHBIC IKOJIOTHYECKUE TMOCICACTBUS MPEANPUHUMACMBIX JICHCTBUN U
MpeA0TBpaIATh UX;

HaJu4usl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKON KYJIbTYphl, OIbITa
NEATEIbHOCTH  3KOJIOTMUECKOW  HAIlpaBJIE€HHOCTH, YMEHUA  PYKOBOJCTBOBATHCS HMMH B
MO3HABATENbHON, KOMMYHHUKATUBHOM M COIMAILHOM MPAaKTHKE, CIIOCOOHOCTH U YMEHHUS aKTHUBHO
MPOTUBOCTOATH UJICOJIOTHH XeMOo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO Da3BUTHS HAyKu U
OOIIECTBEHHO! MPAKTUKH;

MOHUMAHUS CINEeNU(PUKM XUMUM KaK HayKd, OCO3HaHusA €€ poau B (HOPMUPOBAHUHU
palMOHAIBFHOTO HAYYHOTO MBIIIIEHUS, CO3/JaHHH IIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaIoIeM
MHUpE KaK O €IUHCTBE NPHUPOIbI U YEIOBEKA, B IO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUU
po0GsieM COXpaHeHHsI IPHUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAUYMMOCTH XHMMHH [IJI1 COBPEMEHHOW IIMBUJIM3AIMH: B €€
I'YMaHUCTHYECKON HaIIPaBI€HHOCTH M BaXXHOW pOJM B CO3JIaHUM HOBOM 0a3bl MaTepHaIbHOU
KYJIbTYPBbl, B PEIICHUU TI00ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS UEIOBEYECTBA — CHIPHEBOU,
OHEPTeTHYECKOH, MHUIIEBOI M IKOJIOTHYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTICYCHUH
YCJIOBHH YCIIEIITHOTO TPY/JA M YKOJIOTHIECKH KOM(DOPTHOM JKU3HU KAXKIOTO YjIeHa OOIIECTBa;

€CTECTBEHHO-HAyYHON  TPaMOTHOCTH: TIOHMMAaHHUS  CYIIHOCTH  METOJIOB  ITO3HAHWS,
HCIONIb3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIONB30BAaTh MOTy4aeMmble 3HAHUS JUIS
aHalM3a U OOBSICHEHUS SBIICHUI OKPYXKAIOIIET0 MUPA U MPOUCXOSAIIUX B HEM U3MEHEHUH, YMEHUS
nenath 0OOCHOBAHHBIC 3aKIIFOUYECHHS Ha OCHOBE HAyYHBIX (JAKTOB M MMEIOIIMXCS JAHHBIX C IEIBIO
TTOJTY4YEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XMMHUUYECKUE 3HAHUS IS pelieHus MpodiieM B
peanbHBIX KU3HEHHBIX CUTYalIMSIX;

MHTEpeca K MO3HAHMIO, UCCIIE0BATEIbCKON AEATENbHOCTH;



TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY O0pa3oBaHUIO M CaMOOOpa3oBaHUIO, K
aKTUBHOMY MOJTyYCHHIO HOBBIX 3HAHUI 110 XUMHHU B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTAMU;
MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertarpeaMeTHbIe pe3yJIbTaThl OCBOCHUS MIPOrpaMMbI IO XUMHUH Ha YPOBHE CpPEIHETO OOIIEero
0o0pa3oBaHMs BKIIOYAIOT:

3HAUYMMbIE U1 (OPMUPOBAHUS MHPOBO33PEHHS OOYJAIOMIMXCS MEKIAUCIMILTMHAPHBIC
(MeXITpeIMETHBIC) OOIIeHAYYHbIC TIOHITHS, OTPAXKAIOIINE IEOCTHOCTh HAYYHON KapTHUHBI MHpa U
CHCHI/I(bI/IKy MCTOHAOB IMO3HAHUSA, HCIOJIB3YCMbIX B CCTCCTBCHHBIX HAayKaxX (MaTepI/ISI, BCIICCTBO,
9HEprus, SBICHUE, POIECC, CHCTEMa, HAYYHBIN (haKT, MPUHIUI, THUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIICI0OBaHUE, HAOIIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCaJbHbIC yueOHbIC ACUCTBHs (IIO3HABATEIbHBIC, KOMMYHHKATHBHbBIC, PETYJISTHBHBIC),
obecnieunBaromue GopMupoBaHne (GYHKIIMOHATBHONH T'PAMOTHOCTH W COIUAIBHON KOMITCTCHITHH
o0OyJaromuxcs;

CIOCOOHOCTh o0yyJaromuxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HaHUS U YHUBEpCaJbHbIC yueOHble IeHCTBUS B MO3HABATEIBHON U COLIMATBHOM
IIPaKTHKE.

MeTaHpeIlMeTHI)Ie PE3YIbTATBl  OTpAXAaKOT  OBJIIAACHUC  YHHUBCPCAJIbHBIMU y‘-Ie6HbIMI/I
IO3HABATCIIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA ﬂeﬁCTBHHMH.

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOTHYeCKHeE JeiicCTBUS:

CaMOCTOATENbHO  (OPMYITUPOBaTh W aKTYaJIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpEeAENATh IENu JIeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIbHOCTH C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIPU OCBOCHHUU 3HAaHUU HpI/IéMBI JJOTUYCCKOI'O MBINIJICHUS. BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATUA M  yCTAaHABIMBATh WX  B3aUMOCBSI3b,  HCIIOJIH30BATh
COOTBETCTBYIOIINE OHATUS JUISI OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUH IJIA KJ'IaCCI/I(bI/IKaIH/H/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHaBJIMBATh NPUYIUHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, 10 AHAIOTHH), BBISBISTH
3aKOHOMEPHOCTH U TPOTHBOPEUMSI B PACCMATPUBAEMBIX SIBICHUSX, (OPMYITUPOBATH BBHIBOIBI U
3aKITIOUEHUS;

MNPUMCEHATE B IIPOLCCCC IMO3HAHHA HCIIOJB3YCEMBIC B XHMHUHU CHUMBOJIMYECKUC (3HaKOBBIe)
MOJIeTIH, TPeoOpa30BLIBATh MOJICIbHBIC MPEACTABICHHUS — XMMHUYECKUN 3HAK (CMMBOI) DJIEMEHTA,
xumuueckas Gpopmysa, ypaBHEHHE XUMUYECKOW PEaKIIuu — MPU PEIICHUN yU4eOHBIX TTO3HABATEIBHBIX
U TPAKTUUYCCKHUX 3aaa4y, MNPUMCHATH HA3BAHHBIC MOJCIIBHBIC TPCACTABIICHUA [JI1 BbBIABJICHUS
XapaKTEPHBIX TPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUil.

2) 0a30BbIe HcCIe0BATeIbCKHE 1eiiCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIIN;

dbopmynupoBaTh IeMM W 3a7a4d  HUCCIEJOBAHWSA, WCIIOIh30BaTh IIOCTABJICHHBIE W
CaMOCTOATENLHO c(POPMYyIUPOBAHHBIE BOMPOCH B Kaue€CTBE MHCTPYMEHTA MO3HAHUS WU OCHOBBI [T
(hopMUpOBaHUS TUTIOTE3HI TI0 TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKICHUN;

BJIAACTb HABBIKAMH CaMOCTOSTCIBHOI'O0 IUIAHUPOBAHHUA W  HNPOBCACHUA  YUYCHHUYCCKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONI0JaTh 3a XOJOM IpOIecca, CAMOCTOSTEIBHO



MPOTHO3UPOBATh €r0  pe3ysbTaT, (OPMYIHPOBATH OOOOMICHHS ¥ BBIBOABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAaHMS, COCTABIATH OOOCHOBAaHHBIM OTUET O MPOAETAHHOM
pabore;

MPHOOPETATH ONBIT YYCHUYECKON UCCIIEIOBATEIBCKON U MTPOEKTHON JESTEIbHOCTH, TPOSBIISITH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a/1ad,
MIPUMEHEHHIO PA3IMYHBIX METOOB O3HAHUSI.

3) pa6ora ¢ nngopmanmeii:

OPHECHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX HH(POpMAIUK (HaydHO-TOMYJISIPHAS JTUTEpaTypa
XUMHAYECKOTO  COJICP)KaHUs, CHpaBOYHbIC TOCOOMs, pecypchl HTepHeTa), aHATU3UPOBATH
MH(OPMALIHIO PA3INYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTHIECKU OILICHUBAThH €€ TOCTOBEPHOCTD
Y HETIPOTUBOPEUUBOCTH;

(bopMyIHpOBaTh 3alpoChl W TPUMEHSTH pa3IMYHbIE METOIbI IPH TIOHCKE H O0TOOpe
nHpOpMaIMY, HEOOXOJMMOH IS BBITIOJIHEHHUS YI€OHBIX 33124 ONPEISIIEHHOTO THIIA;

npuoOpeTaTs OMNBIT HCHOJIB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHHA H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMAaJbHYIO (OpPMY MPEACTaBICHUS WHPOpPMALUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKHU U IPYTHUE);

MCIIOJIH30BATh HAYYHBIHN S3bIK B KAUYECTBE CPENICTBA NPU paboTe ¢ XUMHUECKOW HH(OpMAIHEH:
MPUMEHSATh MEXIpeAMETHbIe ((U3UYeCKHe M MaTeMaTW4YecKhe) 3HAaKW W CHUMBOJBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJUMYCCKUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJTBHBLIC yqeﬁm,le JelCcTBUA:

3aJlaBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMbI B XOJIe TUAOra U/UITH IUCKYCCHH,
BBICKA3bIBaTh UieU, (POPMYIHUPOBATH CBOU MPENIOKEHUSI OTHOCUTEIHHO BBITIOTHEHUS
MPEeJI0KEHHOM 3a/1a4u;

BI)ICTyrIaTI) C HpCSCHTaHI/Ieﬁ p€3YJ'H)TaTOB HOSH&B&TCJ’ILHOI\/JI JACATCIIbHOCTH, HOJ'Iy‘-IeHHI)IX
CaMOCTOATENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM MPU BBINOJHEHUN XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB HM3y4yaeMbIX BEIIECTB, pealu3aluid y4eOHOTO
MpoeKTa, ¥ (HOpPMYyIUPOBATh BHIBOABI 110 PE3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUNA IYTEM
COTJIaCOBAHUS MO3UIIMK B XOJ€ OOCYKIeHUS U 0OMEHa MHEHUSIMH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBHSA:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh U OCYILECTBJISATh CBOIO II03HABATEIBHYIO JI€ATEIbHOCTD,
ompenensas e€ LeIM W 3a7ayd, KOHTPOJIUPOBaTb W IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeJularaeéMblii  adrOpUTM JI€HCTBUHA MpHU BBIOTHEHUH YYEOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hambosee >PPEKTUBHBIN CIOCOO MX pelIeHHs ¢ YYETOM MOJIy4€HHsS HOBBIX 3HAHUHU O
BEIIECTBaX U XMMHUYECKUX PEaKIIUAX;

OCYILECTBIATE CAMOKOHTPOJIb ACATEIBHOCTH HA OCHOBE CaMOaHalln3a U CAMOOLIEHKH.
HNPEAMETHBIE PE3YJIbTATbBI



IIpenmeTHble pe3yapTaThl OCBOCHMsI MPOrPaMMBbl 10 XMMHU Ha YIIIyOJEHHOM YypOBHE Ha
YPOBHE cpenHero ooOmiero o0pa3oBaHMs BKIIOYAIOT CHIEHU(PHUECKUE I Y4eOHOTro IMpeaMera
«XUMHS» HayyHble 3HAHUS, YMEHHS M CIOCOObI JEHCTBHH IO OCBOCHMIO, WHTEPIpPETAlMU U
IpeoOpa3oBaHUIO0 3HAHUM, BHUIBI JESITEIBHOCTH IO MOJIYYEHHUIO HOBOIO 3HAHMS M IMPUMEHEHHIO
3HaHUH B pa3IMUHBIX YUEOHBIX CUTYallUsX, & TAKXKE B PEATIbHBIX )KU3HEHHBIX CUTYALUAX, CBI3aHHbBIX
¢ XuMuel. B nmporpamme 1o XUMHUM IIpeIMETHBIE PE3YIbTaThl IPEICTABICHBI 110 TOJaM U3yUEHUS.

10 KJIACC

IIpenMeTHBIe pe3yIbTaThl OCBOCHUA Kypca «OpraHudeckas XUMUs» OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh MPEICTABICHUI: O MECTe M 3HAYEHUU OPraHUYECKOW XUMHUM B CHCTEME
€CTECTBEHHBIX HAayK M €€ poji B OOECIEYCHHM YCTOWYHMBOIO PA3BUTHUS UYEIIOBEUECTBA B PELICHUU
npoOJeM HKOJOTHYECKOM, SHEPreTHYecKOW M MHIEBOH O€30MacHOCTH, B PAa3BUTUU MEAMULIUHBI,
CO3/IJaHMM HOBBIX MAaTEpUaOB, HOBBIX HMCTOYHUKOB 3HEPruH, B OOECIEUEHHUH PpalOHAJIBLHOTO
IIPUPOJIOIIOIB30BaHNs, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyIbTyphbl YelIOBEKa, a TaKxkKe
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOI cpee;

BJIa/ICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOUAET: OCHOBOIOJIAratolue MOHITUS —
XUMHYECKHUI 3JIEMEHT, aToM, SIIPO M JJIEKTPOHHAash 000JIouKa aroma, s-, P-, d-aTOMHbIE OpOHTAIH,
OCHOBHOE U BO30YX/IEHHOE COCTOSHUS aToMa, TMOpHIM3alis aTOMHBIX OopOHTalell, HOH, MOJIeKyJIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIbHOCT, CTENIEHb OKUCIEHUS, XUMUYECKasi CBSI3b, MOJb, MOJISpHAsI
Macca, MOJISIpHBIH 00BEM, YIIepOIHBIA CKeneT, (yHKIMOHAIbHAs TPYIIa, paanuKaj, CTPYKTYpHbIE
(bopMmyibl (pa3BEPHYTHIE, COKpPAIIEHHBIE, CKEJIETHBIE), U30MEPUS CTPYKTYpHAasi U IPOCTPaHCTBEHHAs
(reoMeTpuyeckas, ONTHYECKAs), H30MEPbI, T'OMOJOIMYECKHH psZ, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPO/I- ¥ a30TCOepkKalllie OpraHMUECKUe COeIMHEHUS, MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEUHEHMS; TEOPHH, 3aKoHbI (mepuonunyeckuil 3akoH [I. M. Menneneesa,
TEOpUsl CTPOEHUsI OpraHnyeckux BemecTB A. M. byTiepoBa, 3aKOH COXPAaHEHHs MaccChl BELIECTB,
3aKOH COXpPaHEHUs M NPEBpalllCHUs SHEPrUU INpPU XUMHUECKUX PEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XUMHH, MHPOBO33PEHYECKHE 3HAHUS, JIeXkKAIlUe B OCHOBE ITOHHUMAaHMS
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKMX SIBJICHMI; MPEICTaBICHUS O MEXaHU3MaxX XUMHUYECKUX
peakuuii, TEPMOAMHAMMUYECKUX W KUHETHMYECKHX 3aKOHOMEPHOCTSAX HMX NPOTEKaHWs, O B3aHUMHOM
BJIMSIHUM aTOMOB M TpYyNIl aTOMOB B MoOJeKyldaxX (MHIYKTUBHBIM M Me30MepHbIH 3¢ QeKTHl,
opuentantel | u Il poma); dakromornyeckue CBEACHHS O CBOMCTBaxX, COCTaBe, MOJYYCHHH U
0€30MacHOM HCIIOJIb30BAHUM BaXHEHMIIMX OPraHMYeCKUX BEIIECTB B OBITY M IMPAKTUYECKOU
JesITeIbHOCTH YelloBeKa, OOLIMX HayyHbIX NMPUHIMIIAX XUMHYECKOrO MPOU3BOJACTBA (Ha MpHUMEpe
IIPOM3BO/ICTBA METAHOJA, IepepabOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHUM: BBISBIISITh XapaKTepHbIE NMPU3HAKU MOHSATHH, YCTaHABIMBATh UX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIWE MOHSATHS NpPU ONHCAHUM COCTaBa, CTPOCHUS H
CBOMCTB OpPraHM4ECKNX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIOJIb30BaTh XMUMHMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJ OPraHNYeCKUX BEIIECTB;

COCTaBJIATh YPAaBHEHUS XMMHUYECKHX PEAKLUI M pacKphIBaThb MX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUil MOCPEICTBOM COCTABIICHHUS 3JIEKTPOHHOrO OajaHca 3THUX pPEakKlui,
peakuuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHMI;

M3TOTABIIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEUIECTB Ul MILTIOCTPALMM UX XMMHUYECKOTO
U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHI: YCTAaHABJIMBATh NPHUHAUIEKHOCTh H3YYEHHBIX OPraHMYECKUX
BEIIECTB IO UX COCTaBY M CTPOEHHUIO K ONpPENeNEHHOMY KJIAcCy/TpyIIle COECJUHEHUM, 1aBaThb UM
Ha3BaHuA 1o cucreMarnueckord HomeHkiarype (IUPAC) u nmpuBoauTh TpUBHAIBHBIC Ha3BAHUS IS



OTJIETLHBIX TIPEACTABUTENICH OPraHWYECKHUX BEIIECTB (ITHIICH, AaleTHJICH, TOJYOJ, TJIMIICPUH,
STWJICHTJIUKOJb, (DEHON, (OpMaNbICTH/, aleTaabAeTU, alleTOH, MypaBbUHAs KHUCIIOTAa, YKCYCHas
KUCJIOTa, CTEapUHOBAsl, OJICMHOBAas, NAJIbMUTHUHOBAs KHUCIOTHI, TJMLHWH, aJlaHWH, MaJlbTO3a,
(bpyKTO3a, aHWJIMH, TUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(hOPMHUPOBAHHOCTh YMEHHS ONPEACIATh BHJ XUMHUYECKOH CBSI3M B OPraHMYECKHUX
COEIMHEHUX (KOBAJICHTHAS U UOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOIHAS CBSI3b);

cOPMUPOBAHHOCTh YMEHHS TPUMEHSTh IIOJIOKCHHUSI TEOPUU CTPOCHHSI OpPTraHUYECKHX
BemectB A. M. bytiepoBa 11 0OBSICHEHUS 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M
CTpPOCHMUS;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHUE, QU3HUECKUE U XUMUIECCKHE
CBOWMCTBAa THUIHUYHBIX IMPEACTABUTENICH PA3JUYHBIX KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB,
LIMKJIOAJIKAaHOB, aJKEHOB, aJIKaJUEHOB, QJIKUHOB, apOMAaTUYECKUX YIJIIEBOJOPOJIOB, CIHUPTOB,
aNbJCTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, TPOCTBIX M  CIOXKHBIX 3(PHUPOB, KHUPOB,
HUTPOCOCIMHEHUH ¥ aMHHOB, aMUHOKHCIIOT, O€IKOB, YIJIEeBOJOB (MOHO-, AHM- U IOJIUCAXApPHUIIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBA3b MEK]y HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHYECKUX
peaxuuii ¢ UCTIONb30BAaHUEM CTPYKTYPHBIX (hopMyII;

c(hOpMHUPOBAHHOCTh YMEHUS MOATBEPKIaTh HA KOHKPETHBIX MIPUMEpax XapaKTep 3aBUCUMOCTH
PEaKIIMOHHONW CIIOCOOHOCTH OPTaHWYECKUX COCAUHEHUW OT KPAaTHOCTH M THUIA KOBAJIEHTHOH CBS3U
(0- 1 T-CBs3M), B3aUMHOT'O BIIMSIHHSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTh MCTOUYHUKH YTIEBOJAOPOIHOTO ChIpbs (HE(TH,
MPUPOAHBIN Ta3, Yroib), CHOCOObI ero mepepaboTKU M MPaKTUYECKOe MPUMEHEHHUE IMPOIYKTOB
nepepadboTKH;

c(hOPMHUPOBAHHOCTH BIIAJCHHSI CHCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJIaX IMO3HAHUS
— HaOII0JIEHUH, U3MEPEHUH, MOJIEIIMPOBAHNUHU, SKCIIEPUMEHTE (PEAIbHOM U MBICIIEHHOM) U YMEHUS
MPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATH OCHOBHBIE OTEPAIIUU MBICITUTENBHOMN ASSITENFHOCTU —
aHAJIN3 U CUHTE3, CpaBHEHUE, 0000IICHNE, CUCTEMATH3aIIUI0, BBISIBJICHUE TTPUYMHHO-CIIECTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOMCTB BEILIECTB MU XUMUYECKUX PEAKIIHIL;

c(hOpPMUPOBAHHOCTh YMEHMIA: BBISIBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C TOHATUSAMU H
MPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB AJis1 00Jee OCO3HAHHOTO MOHUMAaHH
CYIIIHOCTH MaTE€pUAIIbHOTO €IMHCTBA MHUPA, MCIOJIb30BaTh CHUCTEMHBIE 3HAHUSA IO OPraHUYECKON
XUMUU JUTs1 OOBSICHEHUS Y TTPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MIPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOBOAUTH PACUETHI IO XUMHUECKUM (HOpMyTiaM M YpPaBHEHUSIM
XUMHUYECKHUX PEaKIUil ¢ UCTIOIb30BaHUEM (DU3MUECKUX BETHYMH (Macca, 00bEM ra3oB, KOJIHMYECTBO
BEILIECTBA), XapAKTEPHUIYIONIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAcUEThI MO HAXOXKICHHIO
XUMUYECKON (OpPMYJIBI BEIIECTBA MO W3BECTHBIM MAacCCOBBIM JIOJISIM XHUMHYECKUX DJIEMEHTOB,
MPOJYKTaM CTOpaHus, MIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHWIA: TPOTHO3UPOBATh, AHAJTM3UPOBATH M OIICHUBATH C TIO3UIIHIA
9KOJIOTUYECKONW OE€30MacHOCTH TIOCHEACTBUA OBITOBOM W MPOM3BOIACTBEHHON JICSITEIBHOCTH
YEJIOBEKA, CBA3AHHOM C MEepepadOTKOM BEIIECTB, UCIOIB30BATh MOTYyUYEHHBIE 3HAHUS I IPUHSATHS
TPaMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSIX, CBI3aHHBIX C XUMHEH;

c(OpPMUPOBAHHOCTh YMEHHI: CAMOCTOSTEIbHO TUIAHUPOBATh M TPOBOJIUTH XUMHUYECKHM
OKCTIIEPUMEHT (TIOJIYYeHHE W HM3YyUYCHHE CBONCTB OPraHUYECKHX BEIIECTB, KAaUYECTBEHHBIC PEAKIUU
YIJIEBOAOPOJOB PA3JIMUHBIX KJIACCOB M KHUCIOPOJCOAEPKAIIMX OPraHUYECKUX BEIIECTB, PEUICHUE
AKCIIEPUMEHTATBHBIX 337ad M0 PACMO3HABAHHIO OPTaHWYECKUX BEIIECTB) C COOJIOJCHHEM IMPaBUII
0e30MacHOT0 OOpaIIeHHs C BEUIECTBAMH U JTaOOpaTOPHBIM 00OpYyIOBaHUEM, (HOPMYIHPOBATH IENb
WCCIEOBAaHMS, MPEACTABIATh B Pa3IudHON (oOpMe pe3ynbTaThl dKCINEPUMEHTA, aHAJTU3UPOBATH U
OIIEHUBATh UX JOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUM:

coONoaTh MpaBUia 3KOJOTMYECKH IIeJIeCOO0pa3HOTO TOBEACHUS B OBITY U TPYIOBOM
NESATEIbHOCTH B LEISIX COXPAaHEHUS CBOETO 3J0POBbs, OKPY)KAIOIIEW HNPUPOAHON cpenpl U
JOCTUKEHMS €€ yCTOMYMBOIO Pa3BUTUS;

OCO3HABaTh OIACHOCTb TOKCHYECKOTO JCHCTBUS Ha JKUBBIC OPraHM3MBI OINpPEACIEHHBIX
OpraHMYeCKHUX BELIECTB, MOHUMAas cMbIca nokazaress [T/1K;

aHAJM3UPOBATh 1EJIECO00PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BEILIECTB B MPOMBIIUIEHHOCTH
U B OBITY C TOUKH 3PEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMHUPOBAHHOCTb YMEHHMH: OCYIIECTBJIATh LIEJICHAIPABICHHbIM MOUCK XHUMHYECKOH
uHbOpMalMM B Ppa3IMYHBIX HCTOYHMKAX (Hay4yHas W YydeOHO-HAy4yHas JHTEparypa, CpelacTBa
MaccoBoil uH(pOpManuu, MHTEpHET W Jpyrue), KPUTHUYECKH AaHAIU3HPOBATH XUMHUYECKYIO
uHpopMmanuio, nepepadaTbiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBUM C IIOCTABJICHHON Yy4eOHOM
3a7a4ei.

11 KJIACC

[IpenmMeTHbIe pe3ybTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XuMuUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: 0 MaTEepUAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUM NIPUPOBI, O MECTE U 3HAYCHUHM XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€
poJiu B 00€CIeYeHNH YCTOWYMBOTO Pa3BUTHS, B PELIEHUH MPOOJIEM 3KOJOTMYECKON, YHEPreTUUECKON
U TMIIEBOM O€30I1aCHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpUajoB, HOBBIX
HCTOYHUKOB 3SHEpPruu, B 00ECHEYEHUM palMOHAJIBHOI'O IMPHUPOJOIOJIB30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUS U 00IIEH KYIbTYyphl UeJIOBEKA, a TAKXKE SKOJIOTHYECKH 0OOCHOBAaHHOI'O OTHOLIEHHUS K
CBOEMY 37I0pPOBBIO U IPUPOJIHOMU CPEAE;

BJIAJICHUE CUCTEMOM XMMUYECKHUX 3HAHUH, KOTOpPasi BKJIIOYAET: OCHOBOIIOJIATAOIINE ITOHATHS —
XUMHYECKUH DJIEMEHT, aToM, SIPO aroMa, W30TOIbl, 3JEKTPOHHAs oboiouka aroma, s-, p-, d-
aTOMHbIE OpOUTallM, OCHOBHOE U BO30YXIEHHOE COCTOSIHMS aToMa, TuOpuaAM3alus aTOMHbIX
opOutanelf, HOH, MOJEKyJa, BAJIEHTHOCTb, JJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIIEHUS,
XUMHUYECKas CBsA3b (KOBAJEHTHAs, HWOHHAs, METaJJIMYecKas, BOJOPOJHAs), KpUCTAIIMYECKas
pemeéTKa, XMMHYECKas pPEaKLUs, pacTBOP, JJIEKTPOJIUTHI, HEDJIEKTPOJMUTHI, IJIEKTPOIUTHYECKAS
JUCcCOLUaIys, CTENEHb IUCCOLMALMN, BOAOPOJHBIA I10Ka3aTelb, OKUCIHUTEIb, BOCCTAHOBHUTEID,
TEIUI0BOH 3 (PEKT XUMUUECKOM peakIiy, CKOPOCTh XMMUYECKON peaklnu, XUMHUUECKOEe paBHOBECHE;
TEOpUHM U 3aKOHBI (TE€OpUs AIIEKTPOJMTUYECKONW AMCcOolMaluu, nepuoauueckuid 3akon J[.W.
MeHeneeBa, 3aKOH COXPaHEHHsI MAacChl BEILIECTB, 3AKOH COXPAHEHUS M IPEBPAILECHUS SJHEPTUH NPH
XMMHMUYECKHX PpEakKLMsAX, 3aKOH IIOCTOSHCTBA COCTAaBa BEILECTB, 3aKOH JECHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN S3bIK XMMHMH, MUPOBO33PEHUYECKUE 3HAHMSI, JIEKALIUE B OCHOBE
MMOHUMAaHUSI IPUUMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBJICHHH; COBPEMEHHBIE NMPEACTABICHUS O
CTPOCHHHM BEUIECTBA HAa ATOMHOM, HWOHHO-MOJEKYJISIPHOM M HAJMOJIEKYJISPHOM YpPOBHSX;
IIPEJICTABICHUS] O MEXaHM3MaxX XUMHUYECKMX pEaKIuil, TEepMOJMHAMUYECKMX W KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O XMMUUECKOM PaBHOBECUH, PACTBOPAX U IUCIEPCHBIX CUCTEMAX;
(akToNOrMuecKue CBEACHHUS O CBOICTBaX, COCTaBe, IMOJyYEHHH M O€30MacHOM HCIIOIb30BaHUH
BXHEHIINX HEOPTaHWYECKUX BELIECTB B OBITY M MPAKTUYECKOW NEATENHOCTH YelIOBeKa, OOLIUX
Hay4YHBIX IPUHILIUAINIAX XUMUYECKOTO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHble MPU3HAKU MOHATHUH, yCTaHABIMBATh MX
B3alMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU ONUCAHUH HEOPTaHMYECKHUX BEIIECTB U
MX TPEBPALLECHUN;

c(OPMHPOBAHHOCT YMEHHS HCIOJIb30BATh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS
(bopMyI1 BELIECTB U YpAaBHEHHI XMMHUYECKUX peakuuid, cucremarndeckyto HomeHkiarypy (IUPAC) u
TPUBUAJIBHBIC HA3BAHUS OTJEJIBHBIX BEIIECTB;



c(OpPMUPOBAHHOCTh YMEHUSI OINpPEAENATh BaJICHTHOCTb U CTENEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COCJAMHEHUSX, BHUJ XHUMHUYECKOW CBS3M (KOBAJICHTHAsl, HMOHHAs, METAJUIMYECKas,
BOJIOPO/HAs ), TUIl KPUCTAJUTMYECKON pEHIETKU KOHKPETHOTO BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHJIa XUMUYECKOM
CBS3M U THUMNA KPUCTANIMYECKOW pEmETKH, OOMEHHBIH U JIOHOPHO-AaKIENTOPHBIA MeXaHU3MbI
o0pa3oBaHMs KOBAJICHTHOU CBSI3U;

c(OPMHPOBAHHOCTh YMEHHIA: KIACCU(PHUIIMPOBATH: HEOPTAaHUYECKHE BEIIECTBA MO0 UX COCTAaBY,
XUMHUYECKHE pEaKlUu MO Pa3IMYHbIM MpHU3HAKaM (YHCIy U COCTaBy pEarupyrollux BeLIECTB,
TerioBoMy 3G(deKTy peakiud, U3MEHEHUIO CTEleHEeW OKHUCICHUS »JIIEMEHTOB, OOpaTHUMOCTH,
YYacTHIO KaTajau3aTopa M JpYrue); CaMOCTOSTENbHO BbIOMpATb OCHOBAHMSI M KPUTEPUM [UIS
KJIaCCU(UKAIUY U3Y9aeMbIX BEUIECTB U XUMUYECKHIX PEAKIIHIA,

c(OpMUPOBAHHOCTh YMEHUS PACKPBIBAaTh CMBICI Ieproauueckoro 3akona JI. . MenneneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTENBHYIO U TPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTePH30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB W HOHOB
XUMHUYECKUX JJIEMEHTOB nepBoro—4erséproro mnepuoaoB Ilepumonmueckoit cucremsr JI.M.
MeHeneeBa, UCMOIb3Ysl NOHATUS «IHEPTETUUECKUE YPOBHHU», «IHEPIETHUECKUE MOTYPOBHU», «S-,
p-, d-aToMHBIC OpOHTAIM», «OCHOBHOE H BO30YXIEHHOE HSHEPreTHUYCCKHE COCTOSHHS aToMay,
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XMMHUYECKHUX 3JIEMCHTOB W HMX COCAUHCHHM IIO
nepuogaMm u rpynnam Ilepuwonnueckor cuctemsl [[. M. MeHneneeBa, BaJICHTHbIE BO3MOXHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHHS MX AJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHIl: XapaKTepu30BaTh (OMHCHIBATH) OOILIME XUMHUYECKHE CBOICTBa
BELIECTB pPa3JIMYHbIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHHE TE€HETUYECKONW CBSI3U MEXKIY
HEOPraHUYECKUMH BEIIECTBAMH C TTIOMOIIBIO YPABHEHHU COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHA;

chOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii TOCPEACTBOM COCTAaBJICHMS SJIEKTPOHHOrO OalaHca JTHX pEaKIHii, peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIIEHHUS MX TMOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEHUH; peakiuii TUAPOIIN3a;
peakuuii KoMIuieKcooOpa3zoBaHus (Ha MpUMepe THPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUS);

c(hOpMUPOBAHHOCTH YMEHHUSI OOBACHITH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX PEAKIIUM C
Y4€TOM UX SHEPTeTUUECKHX XapaKTEPUCTHUK, XapaKTep U3MEHEHHs] CKOPOCTH XUMHYECKOW peakuu B
3aBHCHMOCTH OT Pa3NUYHBIX (PAKTOPOB, a TAKKE XapaKTEp CMEUICHUS XUMUUYECKOTO PABHOBECHUS MO
BIIMSIHHEM BHEITHUX Bo3jaeucTBuil (mpunnun Jle [larense);

c(OPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh XUMHUECKHE pEaKIMM, JIeXkKallhe B OCHOBE
MIPOMBIIIIJIEHHOTO TIONyYEHUsI CEpHOM KHCIOTHI, aMMHUaKa, OOIie HAay4YHbIe MPUHIUIBI XUMUYECKUX
MIPOU3BOJICTB; 11€TIECO00OPA3HOCTh MPUMEHEHUS HEOPTaHUYECKHX BEIIECTB B MPOMBINIJICHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOLIEHMSI PUCK-TI0JIB3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHWW O METOAAX HAYYHOTO IMO3HAHUS SBICHUHN
MIPUPOABI — HAOMIOACHHUE, U3MEPEHHE, MOACTUPOBAHNE, IKCIIEPUMEHT (peadbHbIi U MBICIECHHBI),
HCIIONb3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHUSI IPUMEHATH 3TU 3HAHUS MPHU HKCIIEPUMEHTAILHOM
WCCTIEIOBAaHUH BEIIECTB U ISl OOBSICHEHUS XMMUYECKHX SBJICHUH, MMEIOIIUX MECTO B TPHUPOJE,
MPaKTUYECKON AESITETbHOCTH YeJIOBEKa U B IIOBCEHEBHOM KU3HU;

c(hOpPMUPOBAHHOCTh YMEHUS BBISBIISTH B3aUMOCBSI3b XMMHUYECKUX 3HAHUN C TMOHATHSAMHU H
MIPEJICTABICHUSIMHI JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB AJis 00Jee OCO3HAHHOTO MOHUMAaHHS
MaTepUaIbHOTO €MHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACYETHI: C MCIOIB30BAaHHEM IMOHATHI «MaccoBas
JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIICHTPAIUS»; MAcChl BEIeCTBa MM 00bEMa rasza mo
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIH OO0bEMY OIHOTO W3 YYACTBYIOIIMX B pPEAKIMH
BELIECTB; TEIJIOBOro 3¢ deKTa peakinu; 3HaYeHUS BOJOPOJHOIO MOKAa3aTelsi pacTBOPOB KUCIOT U
IIEJI0OYEH ¢ M3BECTHOM CTEMEHBIO JMCCOIUAINM;, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa



peaKru, €CJIM OJTHO U3 UCXOJHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C ONMPEIECIEHHON MACCOBOM JT0JEH
PacTBOPEHHOTO BEIIECTBA WM JAaHO B U30BITKE (MMEET MPUMECH); JOJH BBIXO/A MPOAYKTA PEAKIIUU;
00BEMHBIX OTHOILICHHI T'a30B;

c(hOPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIBHO IUIAHUPOBATh W TPOBOAWTH XUMHUUYECKHUMA
IKCIIEPUMEHT (MPOBEJCHNE pEaKIMii MOHHOTO OOMEHa, MOJTBEPKICHUE KAavueCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEILECTB, ONPEAECIECHUE CPEIbl PACTBOPOB BEIIECTB C MOMOUIBIO WHIMKATOPOB,
W3YYCHHE BIMSHHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOW pEAKIMH, pEUICHHUE
AKCIICPUMEHTANIBHBIX 3a7a4 1Mo TemMaM «MeTtamib» u «Hemeramisl») ¢ COOJIIOEHUEM IpaBUII
0e30macHOTO OOpaIlIeHHus ¢ BEIIECTBAMHU M JJaOOpaTOPHBIM 00OpyJ0BaHUEM, (OPMYIHPOBATH IETh
WCCIICIOBAHMS, TPEJCTABIATh B PA3IMUHON (GopMe pe3ylabTaThl IKCIICPUMEHTA, AHATU3UPOBATH W
OLICHUBATb UX JIOCTOBEPHOCTb;

c(hOPMHUPOBAHHOCTh YMEHHUMU: COOJIIOAATh TMpaBHJIa IOJIB30BAHUS XUMHUYECKON TOCYI0M H
JabopaTOpHBIM 000pYyI0BaHUEM, OOpaIleHUsI C BEIICCTBAMU B COOTBETCTBHUU C MHCTPYKIHMSAMH IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB, KOJOTUYECKHU IIETIECOOOPA3HOTO MOBEICHUS B
OBITY U TPYIOBOH ICSATCILHOCTH B IEJIIX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIMIEH MPHPOTHOM
Cpelibl U IOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH OIMMACHOCTh TOKCUYECKOTO JEHCTBUS Ha
YKUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPraHUYECKUX BEIECTB, TOHUMAasl cMbIc mokasatens [1/1K;

cOPMUPOBAHHOCTh YMCHHM: OCYIICCTBIISATH IICJICHANIPABICHHBIM TIOMCK XHMHYECKOMN
nHpOpMaMM B pPa3IMYHBIX HCTOYHWKAX (HayyHas W Yy4eOHO-HAy4dHas JIMTEpaTypa, CpeicTBa
MaccoBoid uHpopMmanuu, HWHTEepHET u JApyrue), KPUTHYECKH aHAIU3HPOBATh XHUMUYECKYIO
uHpopmanuio, mnepepadaTeiBaTh €€ M HUCIHOJIb30BaTh B COOTBETCTBHHM C IMOCTaBICHHOW Y4eOHOI
3aJ1a4e.
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

[Tpeamer u 3HaUCHHE OPraHUYECKOM
XUMUH, [IPEICTABICHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XuMHUecKasi CBsi3b B OpPraHM4YECKHUX
coenuHEeHUsX. MexaHu3mMbl 00pa3oBaHUs
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3el

Bxoonoe mecmuposanue.
Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

04.09.2023

05.09.2023

08.09.2023

11.09.2023

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (exTs B MOJIEKYJIaX OPraHnYeCKUX
COEMHEHUI

12.09.2023

[IpencraBnenue o kKIaccUPUKALNA U
cucrematrueckas Homernkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHndeckoi
XUMHUU

15.09.2023

18.09.2023




Cucremarusanus U 0000IEHUE 3HAHUHN 110
TEME

19.09.2023

AJIKaHBI: TOMOJIOTUYECKHUA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

22.09.2023

10

11

12

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxaeHnue ankaHoB B IIpupoac.
CriocoOsbl MMOJIYy4YCHHA U IPUMCHCHUC
aJIKaHOB

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB,
CIOCOOBI MOJYICHUS U TIPUMEHCHHE

25.09.2023

26.09.2023

29.09.2023

13

14

15

Pemenne pacu€THbIX 3a/1a4 HA
orpeziesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
¢dopmya, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®Pu3nyecKue U1 XNUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

02.10.2023

03.10.2023

06.10.2023

16

CrniocoOblI Mosty4eHus U IpUMeHEeHne




AJIKCHOB

09.10.2023

17

18

19

[TpakTuueckas padota Ne 1 mo teme
"ITosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenne pacuéTHbIX 3a7a4 Ha
orpezesieHue MOJIEKYIIpHON (HOpMyIIbI
OpPraHMYECKOT0 BEIIECTBA

ATKagueHsl: COnpsKEHHBIE,
U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS

17.10.2023

20.10.2023

23.10.2023

20

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIMEHOB

24.10.2023

21

22

23

CriocoOsbl MNOJIYyYCHHA U IPUMCECHCHUC
AJIKaIUCHOB

AJKWHBL: TOMOJIOTHYECKUM pAA, 0611135{

q)OpMYJ'Ia, HOMCHKIJIATypa, 3JICKTPOHHOC U

MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
dbuznyeckue cBoiicTa

XMUMHYECKHE CBOMCTBA AJIKNHOB

27.10.2023

07.11.2023

10.11.2023

24

25

26

CrniocoObl MostydeHus U IpUMeHEeHue
AITKHHOB

Pemenune 3amau: paC‘-IéTBI 10 YPaBHCHUIO

XUMHYECKOMN pCaknuun

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110

TEMC

10.11.2023

13.11.2023

14.11.2023

27

ApeHBbI: TOMOJIOTHYECKUHN Psifl, 00IIas

dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U

POCTPAHCTBEHHOE CTPOCHUE MOJICKYIT

17.11.2023




OCH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

28 3aMellEeHUs 20.11.2023
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH
29 2§§§§§§HHeHnﬂ, OKHCJIEHHE TOMOJIOTOB 91.11.2023
30 KauecTBeHHBIE peakiiy Ha TPOIHYIO CBS3b 94.11.2023
31 Oco0eHHOCTH XMMHUYECKUX CBOWMCTB
CTUpOJIa 27.11.2023
Pemenue pacy€rHbix 3a1a4 Ha
32 orpezeeHue MOJIEKYIIpHON (HOpMYIIbI 98.11.2023
OpraHMYECKOIo BEIIECTBA
33 CriocoObl nostyueHus 1 IpUMEHEHNe
apeHoB 01.12.2023
34 I'ereTHueckas CBA3b MEKIY PA3THIHBIMH
KJIacCaMU YTJIEBOJIOPOIOB 04.12.2023
Pacu€tbl o ypaBHEHUSIM XUMHUYECKUX
35 peaKuliH?I. CucreMarn3amus 1 0000IIeHIE 05.12.2023
3HaHUN IO TeMe
36 [Tpupoanstii ra3. IlonytHsle HedTsAHBIE
rasbl 08.12.2023
37 KameHHBIi yroas 1 IpOgyKThI €70
nepepaboTKu 11.12.2023
Hedts 1 ciocoOw1 €€ mepepaboTKu.
38 E;)(;vll/leHeHHe MPOAYKTOB IepepaboOTKH 12122023
39 ['eneTnueckas cBsi3b MEXKAY pa3IMUHBIMU




KJlacCaMH yIrji€BOJOpPOJ0B

15.12.2023

40

41

42

["ajoreHonpou3BOIHBIE YTICBOJOPOIOB:
ANIEKTPOHHOE CTPOCHHUE; PEAKIIUU
3aMEICHHUs TAIOTeHA

Jle¥icTBue 1Iemouei Ha
rajoreHnpou3BoAHbIe. B3aumopeicTeue
JUTAJIOr€HAJIKAHOB C MATHUEM U IIMHKOM

Pybescnoe mecmuposanue.
CucreMmaru3anus 1 0000IIeHE 3HAHUH 110
pazneny "Yriaesogopoas”

18.12.2023

19.12.2023

22.12.2023

43

KonTtponpsHast pabora o Teme
"VrneBonopoast"

25.12.2023

44

[TpenenpHble OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKUH psizl, oOmmas Gpopmyia,
CTPOEHUE MOJIEKYJI, H30MEPHS,
HOMEHKJIaTypa, Kiaccuduxams,
¢buznyeckue cBoicTBa

26.12.2023

45

46

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus ¥ IpUMEHEHNE
OJTHOATOMHBIX CIIHPTOB

29.12.2023

09.01.2024

47

[TpocTeie 3¢upbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

12.01.2024

48

49

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx q)HSquCKI/Ie U XUMHNUYECCKHUEC
CBOMCTBA

CriocoObI nostyueHus 1 IpUMEHEHNE
MHOT'OQTOMHBIX CITIUPTOB

15.01.2024

16.01.2024




@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE

50 .
cBorcTBa. TOKCHYHOCTH (heHOIIa 19.01.2024
o1 XUMHYECKUE CBOMCTBA (PeHOIA
¢ 22.01.2024
59 CriocoObI moTydeH s U IPUMEHEHNE
denona 23.01.2024
[IpakTuueckas padora Ne 2. Pemenue
53 IKCIEPUMEHTAJIBHBIX 33124 110 TeMe
JIeTEp ' 26.01.2024
CrnupTsl U HeHOIBI
54 CucremaTtu3zanus U 0000IICHHE 3HAHUN 110
TeMe 29.01.2024
AJBIIETU/IBI M KETOHBI: 3JICKTPOHHOE
55 CTPOCHHUE KapOOHUIIBHOM TPYIIIIHI,
TOMOJIOTHUYECKHE PsIIbI, 001mas opmyia, 30.01.2024
U30MEpHsI © HOMEHKJIATypa
Anbaeruipl U KeTOHBI: GU3NYECKUE
56 .
CBOMCTBA; pEaKIMU IPUCOECTUHEHUS 02.02.2024
57 Peakmiu okucIeHHS 1 KaYECTBCHHBIC
peaklMK aJIbJIETUA0B U KETOHOB 05.02.2024
58 CriocoOblI TOTyYeHUSs aTbJACTUIOB U
KETOHOB 06.02.2024
OIHOOCHOBHEIE MpeAebHbIE KAPOOHOBBIE
59 KHUCITIOTHI, 0OCOOEHHOCTHU CTPOCHUS HX
P 09.02.2024
MOJIEKYIT
N3omMepust 1 HOMEHKIIaTypa KapOOHOBBIX
60 .
KHCTIOT, UX (pU3HUECKUe CBOMCTBA 12.02.2024
XHUMHUYECKHE CBOMCTBA MTPEACIIBHBIX
61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT 13.02.2024
62 OcoOeHHOCTH CBOMUCTB MypaBbUHON




KUCIOTHI. MHOT000Opa3ue KapOOHOBBIX
KUCIIOT

16.02.2024

63

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIOT

19.02.2024

64

65

66

[TonsaTne o MpoU3BOIHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMeHEHUe
KapOOHOBBIX KUCIIOT

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
oOuras popmyna, U3oMepHs U
HOMEHKJIaTypa

20.02.2024

26.02.2024

27.02.2024

67

68

69

70

dusnyeckre U XUMUYECKIE CBOMCTBA
3¢upoB

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XUMUYECKON PEeaKluu, Ha ONpeeIeHIE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUUECKOTO
BEIIleCTBA

[TpakTuueckast pabota Ne 3. Pemenue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"Kap6onoBsie kuciotel. CiaoxkHbIe dPUpH"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIU3)

01.03.2024

04.03.2024

05.03.2024

11.03.2024

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpKAIMMNX OCTATKH HECTIPCACIIBHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOE

12.03.2024

72

MBpl1a Kak COJIM BBICIIMX KapOOHOBBIX




KHCJIOT, UX Molollee Aeiicteue. Ilonsatue o
CHHTETUYECKUX MOIOIIUX CPEACTBAX
(CMO)

15.03.2024

I'enernueckas cBsA3b yIri€BOJOPOAOB U

73 KHCJIOPOACOIEPKAILNX OPTaHUYECKUX
PORCOACpAAtvIX Op 18.03.2024
BEIIECTB
74 Pacuérel o ypaBHEHUSIM XUMUYECKHUX
peakiui 19.03.2024
75 Cucremarusanuus U 00001IeHNE 3HAHUN 10
TEME 22.03.2024
OO0m1as XxapakTepucTUKa YIJIeBOJIOB U
76 KJIacCHU(PMKALIMS yIIeBOI0B (MOHO-, IU- U
¢ . ( 01.04.2024
MOJIMCaXapHU/Ibl)
Momnocaxapusl: (pU3HMUecKre CBOMCTBA U
77
HAaXO0XJIEHHE B MPUPO/JIC 02.04.2024
[TpumeHeHue TIoKO03bI, €€ 3HaUeHHE B
78
KU3ZHEJEATEIIBHOCTH OpraHu3Ma 05.04.2024
Jucaxapuapl: caxaposa, MaJIbTo3a U
79 JakTo3a. HaxoxaeHue B mpupoe 1
A PHPOA 08.04.2024
MPUMEHEHHE JUCaXapuIoB
[Tonmcaxapuapl: CTpOSHUE MAKPOMOJIEKYII,
80 W3UYECKHUE U XUMUYECKHE CBOMCTBA
¢ ’ 09.04.2024
MIPUMCHEHUE
81 [TousTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Y 12.04.2024
Pemenue pacdeTHbIX 3a7a49 Ha
82 omnpeneacHue T0JIM BEIX0Oa MPOAYKTa
pedl A A8 TpoAyI 15.04.2024
PEaKIuu OT TEOPETHUECKU BO3ZMOKHOTO
83 Cucremarusanys 1 0000IeHNEe 3HAHUHN 110




pazzaeny

16.04.2024

84

85

86

KonrtponbHas padora o Teme
"Kucnopoacoaepxainiye opraHu4eckue
coeMHeHus"

AMUHBL: KI1acCUPUKAIHS, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
XUMHUYECKUE CBOMCTBA ann(aTuiecKux
aMHHOB

19.04.2024

22.04.2024

23.04.2024

87

88

89

AHWINH: CTPOEHUE aHWINHA, OCOOEHHOCTH

XUMHYECKHX CBOMCTB aHHJIMHA

CriocoOsbl MMOJIYy4YCHHA U IPUMCHCHUC
aJ'II/I(l)aTI/I‘-IeCKI/IX AMHUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nuzomepus, (hu3nuecKrue CBOMCTBA.
OtnenbHbIE IPEACTABUTENH O
AMUHOKHCIIOT

26.04.2024

29.04.2024

30.04.2024

90

XHUMHUYEeCKHE CBOMCTBA aMHHOKHCIIOT, HX
OMOJIOTHMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 ENTHAO0B

30.04.2024

91

92

93

benku kak mpupoiHbIE TTOJUMEPHI;
CTPYKTYpPHI OEITKOB

XUMHUYECKHE CBOMCTBA OEIIKOB

A30Tcoz[ep>lca1une TCTCPOUUKIINICCKUC
COCOAMHCHUS. HYKJ'IGI/IHOBLIC KHCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruueckas POJib

03.05.2024

06.05.2024

07.05.2024

94

[TpakTuueckast paborta Ne 4. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TEME

10.05.2024




"A3oTcoaeprKalie OpraHu4ecKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/la4d 110 TCMC
"Pacnio3HaBaHuE OPraHUYECKUX
coequueHui"

13.05.2024

96

97

98

99

KonTtponbHast pabora o Teme
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYIISIPHBIX COG,Z[I/IHeHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPU3al A U
MOJIMKOHACHCAIIUA

Hmozoeoe mecmuposanue.
[TnactMaccel. YTunuzanus 1 nepepadoTka
TIacTUKa

DnacToMepbl: HaTypaJlbHbBIN
CHUHTETHYECKUE Kaydyku. Pe3una

14.05.2024

17.05.2024

20.05.2024

21.05.2024

100

101

102

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYECHHUS

[Tpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O00011eHHE U CUCTEMATU3 AL

M3Y4YEHHOT0 MaTepuaia 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

21.05.2024

24.05.2024

24.05.2024




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemeHT. M30Tormbl
5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenue 31€KTPOHOB 110 ATOMHBIM 1
opOuTaIsIM
ONeKTPOHHbIE KOH(UTYpaIIK AaTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIIN HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMU4ecKux annementoB /1. U. 1
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoaam
9 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO 1




TEMEC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKkyispHbie
B3aNMOICUCTBHSA

BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THurbl
KPUCTAJNINYECKUX PEILETOK U CBOMCTBA
BEIIIECTB

14

15

16

[IoHATHE O TMCTIIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAx
VcTuHHBIE paCTBOPBI: HACBILEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

CriocoOb! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4u ¢ HCoOab30BaHUEM ITOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO BemecTna',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110
TeEME




20

21

22

KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
anemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOW M OpraHUYeCKON XMMHUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (GEKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus 1o ypaBHEHHUSIM XUMHUYECKUX
peaKIui U TEPMOXUMUYECKUM YPABHEHUAM
CKOpOCTbh XMMMUYECKOH pPEaKLH, €€
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanus u xaTanu3aropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOM peakiun"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINH.
XHUMHYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas aqucconuarus. CuibHbIe
U cinabpie IeKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bonmopoansrit mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronme B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMu4ecKe peakiuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWme OKUCIUTENH U
BOCCTAaHOBUTEIIHN

34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

38 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
teMe "XuMuyeckue peakuuu"

39 KonTtponbHas pabora o Teme "Xumuueckue
peakun"
[Tonoxenue Hemetaos B [lepuoanueckoit

40 cucTeMe XMMUYeCKUX aieMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIJIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMeEpe

KHCTIOpoJia, cephl, (hocdopa u yriaepoaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ mapu bl
["anorensl: HaX0X/IEHUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBa
I"anorenoBoiopoabl. Baxkneiue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
raJIOTeHOB
JlabopaTopHble U MTPOMBIIITICHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuueckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"T"asnorens”
Kucnopon: nabopatopHsie u

47 MPOMBIIIICHHBIE CIIOCOOBI MTOTyYSHHUS,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpumMeHeHHe Kuciopoia 1 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHbIX TUTIOB
Cepa: HaXOXJICHHE B TIPUPOJIC, CTIOCOOBI

50 TIOJTy4YCeHUs, PU3NICCKHE U XUMHUIECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
OcoOEeHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

3KCIEpUMEHTaNBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHEHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a30Ta U €ro COSAMHEHUH.
A3oTHBIE yoOpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Ipumenenue docdopa u ero coeTMHEHUH.
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 AJIJIOTPOMNHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcupn yriepoaa(ll), oxkeun yriepona(1V),
yroJjibHast KUCJIOTa U €€ coln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

06 CrekIi0, ero MmoJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0
teme "Hemeramibr"

69 KoHTtpoinbHas padora mo Teme "HemeTamnsr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOW PaObOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenue metamios B [leproaunueckoit

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J10Y€K aTOMOB METAJIJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaioB. Kopposust metannos

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O01mue crnocoObl MOTyYeHHS
METAaJIJIOB
OO6mas xapakrepuctuka MmetayioB |A-
rpynnsl [lepuoanyueckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O6mras xapakrepuctika MetaioB |A-

rpymmsl llepruoauyeckoi cucteMsl




XUMHUYECKHX DJIEMEHTOB. Maruuiu u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUMN

78

79

80

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuibl TIaBHBIX oArpymnn”

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpymni (b-rpymm)
[Tepuonuueckoil cuCTEMbl XUMHUECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COC,Z[I/IHGHI/II\/'I, HUX IPUMCHCHUC

85

Baxwuelimme coenMHEeHNsI MapraHia.
[TepmanranaT kajiusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

87

dusnueckre 1 XMUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

du3nyeckrue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHMM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe
"Mertasuibl T0OOYHBIX TTOArPyIT"

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHre U CUCTEeMAaTH3AIHS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTtpoinbHas padora o teme "Mertamibt"

93 AHanm3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI,
KOPPEKIHsI OMUO0K
Posib xuMuu B obecrieueHNH yCTOHYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTue o
HAYYHBIX METO/aX MCCIIEIOBAHNUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpompblIIIeHHbIE CIOCOOBI MOTYYSHHS
Ba)KHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

08 Xumus nuuy. Ponbs xumuu B o0ecriedeHnn
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENBCTBE. BaskHeiue

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CEINBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 CucreMmarusanys U 0000IeHNE 3HAHUI 110 1
TemMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun
B.B.; nox penaknueit Jiyanna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe ob1miectBo «M3aaTenscTBO

«IIpocBenieHue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

VYun.py; POII



