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MNOSACHUTEJBHAS 3AIIACKA

IlporpaMmMa 1O XuUMHM Ha YPOBHE CpejHEro obmero o6pa3oBaHus
pazpaborana Ha ocHoBe DejepanbHoro 3axona ot 29.12.2012 Ne 273-03 «O6
obpaszoBannu B Poccuiickoit dencpanum», TpeOOBaHMA K PE3yabTaTaM OCBOCHUS
dbencpanbHON  00pa30BaTCIIBHON MPOTPAMMEBI  CPEAHETO o0mero oOpazoBaHus
(®OIT COO), unpexacraBncHHbIx B DejacpalbHOM — TOCYIAPCTBCHHOM
obpazoBarensHoM crampgapre COO, ¢ yuérom Kommenmuu mnpenogaBaHus
yacOHOTO TIpeMeTa «X¥UMHS» B 00pa30OBATCIIBHBEIX OpraHu3anusiax Poccuiickoi
Ocnepany, peanM3yOIUX OCHOBHEIC 00pa30BaTCIBHBIC IIPOTPaMMEI, ¥
OCHOBHBIX TIosoxcHui «Crtpareruu pa3BuTus BocuuTanus B Poccuiickoit
Ocncpanuu Ha mepuog g0 2025 roma» (Pacmopsokenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0JIOB K pa3paboTKe NMpOTrpaMMEBl II0 XMMHH, K OIIPCICIICHUIO
obmieit crparerun 00y4cHMS, BOCIIUTAHUS U Pa3BUTHA 00yJarOIUXCS CPCICTBAMH
yacouoro npeamera «Xumusa» s 10—11 kraccoB Ha 6a30BOM ypOBHE COCTABHIIA
kourentyanbaeie nonoxeaus @I'OC COO o B3anM000YCIOBICHHOCTH IICTICH,
COJICpXKAHUSA, PC3yJNbTaTOB O0ydcHUA W TPCOOBaHWN K YPOBHIO ITOJITOTOBKH
BEIITYCKHUKOB.

XvuMUgecKoe obpa3oBanuc, TTOJTy9acMOC BEITTYCKHUKAMH
001meo0pa3oBaTCIFHON  OpraHU3aIiy, SBISCTCA HCOTBECMJICMOM HYacThI0 WX
obpazoBanHocTH. OHO CIYXUT 3aBCPHIAIONIMM 3TallOM peaju3aliyd Ha
COOTBCTCTBYIOIICM ¢MYy 0a30BOM YPOBHC KIIFOUCBBRIX IICHHOCTCH, IIPUCYIIAX
IICJIOCTHON CHCTEME XMMHYCCKOrOo oO0pa3oBaHMA. OTH IIEHHOCTH KacaroTCs
MTO3HAHUSA 3aKOHOB IIPHUPOJIBI, GOPMHUPOBAHUS MUPOBO33PCHUS U OOIICH KYJIBTYPHI
YCIIOBCKA, a TAKXKC DKOJOTMYCCKHM OOOCHOBAHHOTO OTHONICHUS K CBOCMY
3IOPOBBI0O W TpPHUPOJHON cpeae. Peammsyercs xumudgeckoe o00pa3oBaHue
o0ydJarommxcs Ha YPOBHE CpEJHEro obmero oOpa3oBaHus CpPeACTBAMHU y4COHOTO
npegMera «XUMHS», COJICP)KaHWC M IIOCTPOCHHEC KOTOPOTO OIIPC/ACICHRI B
IPOrpaMMe 10 XUMHH € YIETOM crnenupUKW HAYKHW XAMHAH, ¢¢ 3HAUYCHUS B
IO3HAHWM TIPUPOALRI M B MaTCpHUAIBHON XU3HK OOINCCTBA, a TaKkKe C y4ETOM
o0muX 1ICTICH W TPHUHIMIIOB, XAPaKTCPU3YIONIUX COBPCMCHHOC COCTOSHUC
CHUCTEMEI cpejiHero obmero obpa3osanus B Poccuiickoit denepanum.

XvMuS KaK 3JICMCHT CHCTCMBI CCTCCTBCHHBIX HAYK MTPacT 0COOyIO poiib B
COBPCMCHHOW ITMBWJIA3AIINM, B CO3JIAHUM HOBOW 0a3bl MATCPUAIBHON KYJBTYPEHL
Omna BHOCHUT CBOY BKJIAJ] B (POPMHUPOBAHUC PAIIMOHAIHFHOTO HAYYHOT'O MBIIIICHUS,
B CO3/IaHHMC IIEJIOCTHOTO IPE/CTABICHAA 00 OKPYXKAIOIMICM MHUpPE KaK O CIMHCTBC
IIPUPOJRI ¥ YCIIOBCKA, KOTOPOC (OPMHUPYCTCS B XMMHUM HA OCHOBC ITOHUMAHUS
BCIIICCTBCHHOT'O COCTaBa OKPYXXAIOIIECIO MHpPA, OCO3HAHUS B3aWMMOCBSA3H MEKIY
CTPOCHHCM BCIIICCTB, NX CBOMCTBAMHU ¥ BO3MOXKHBIMY 00JIaCTAMYU IPUMCHCHHUSL.



TecHO B3aMMOJICHCTBYS C JAPYTMMH €CTCCTBCHHBIMHA HayKaMH, XUMUS CTaia
HCOTBEMJIEMOM 9aCTHI0 MUPOBOU KyJIETYPHI, HCOOXOIUMBIM YCJIIOBAEM YCIICIITHOTO
TpyJa ¥ XHU3HH Kaxjaoro wicHa obOmectBa. CoBpeMEHHAs XMMHS KaK Hayka
co3yjiaTeibHAd, KaK HayKa BBICOKAX TCXHOJIOTHI HAlpaBlicHA Ha PCIICHHC
MIOOANBHEIX MPOOJIEM YCTOWYMBOTO Ppa3BUTHS YCJIOBEUCCTBA — CHIPHCBOW,
SHEPreTHICCKOM, MUINEBOM, 9KOJIOTMICCKOM OC€301IaCHOCTH ¥ OXPaHbI 37I0POBbS.

B coorBercTBHM € OOmMMH LEISAMH ¥ IIPUHIMIIAMHA CPCJHErO 00IIero
obpazoBanusa cojcpxkanue npeamera «Xumus»y (10-11 kmaccer, 6a30BbId ypOBCHB
M3yUCHUS) OPUCHTHUPOBAHO NPCHUMYIICCTBCHHO Ha OOIEKYIFTYPHYIO ITOATOTOBKY
obygaromuxcs, HEOOXOJMMYI0O UM JUIS BEIPabOTKM MHPOBO33PCHUCCKHUX
OpUCHTHPOB, YCICIIHOTO BKIIOYCHHUS B JKHU3Hb COIMyMa, IIPOJOJDKCHUS
o6pa3oBaHus B pa3IMIHEIX 00JIACTAX, HE CBA3aHHAIX HEIIOCPEJICTBCHHO C XMMUCH.

CocraBnsiomuMu  TipeAMETa  «XHUMHS»  SBISIOTCS  0a30BBIC KYPCHI —
«Oprannucckas xumus» U «OOmIas ¥ HCOPraHWMYCCKAS XUMHA», OCHOBHBIM
KOMIIOHCHTOM COJICPKaHWS KOTOPBIX SBIITIOTCS OCHOBHI 0a30BO HayKW: cHCTEMa
3HAHU{ 110 HEOPTraHMICCKON XMMHHK (C BKIIIOUCHUCM 3HAHWA U3 OOIIEH XUMHM) U
opraHv4ecko xumuy. OOopMHUpPOBaHUE JAHHOUW CHCTEMBI 3HAHWM NPHU U3Y4CHUU
npeaMera obecrieanBacT BO3MOXKHOCTH PacCMOTPCHHS BCEro MHOroobpasus
BCIICCTB HA OCHOBC OOIIMX MTOHATHUH, 3aKOHOB ¥ TCOPUH XUMUH.

Crpykrypa cojacpxanusi KypcoB — «Oprammucckas xumus» U «OOmas u
HCOpraHW4cCKas XUMHUS» cQopMHpOoBaHa B IIPOrpaMMe II0 XMMHUH Ha OCHOBE
CHCTCMHOTO TIO/IX0/Ia K U3Y4YCHHIO ydcOHOro wmarcpuana u oOyclioBicHA
HUCTOPUYCCKH  OOOCHOBAaHHBIM  Ppa3BUTHCM  3HAHWHA HA  ONIPEJCIEHHBIX
TCOPETUYCCKUX YpPOBHAX. Tak, B Kypce OpraHMYCCKOW XMMHH BCIICCTBA
paccMaTpUBAIOTCA HA YPOBHC KJIACCHYCCKOM TECOPHH CTPOCHHUS OPTraHUYCCKUX
COC/IMHCHMI, a TaKKe HA YPOBHEC CTCPCOXMMHUYCCKMX U DICKTPOHHBIX
IpE/ICTAaBICHAA O cTpocHMH BemlecTB. CBejacHMA 00 HM3ydacMBIX B Kypce
BCIICCTBAX JIAIOTCS B Pa3BUTHH — OT YIJICBOJIOPOJIOB JIO CJIOXKHBIX OMOIOTHYCCKA
aKTUBHBIX COCJAMHEHHMHA. B Kypce OpraHv4YecKOM XMMHH IIOJy4arOT pPa3BUTHC
chopMHUpPOBAaHHEIC Ha YPOBHC OCHOBHOTO OOIICro 0O0pa3oBaHUs IICPBOHAYAIHHBIC
IIPCJICTABJICHAS O XUMUYCCKOU CBS3M, KIACCU(PMKAIIMOHHBIX IIPU3HAKAX BCIICCTB,
3aBACHMOCTH CBOMCTB BEIICCTB OT UX CTPOCHMS, O XUMHAYECKOU PCAKIIAH.

ITlog HOBEIM yriIOM 3peHHS B mpeaMmere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCS M3YUCHHBII Ha YPOBHC OCHOBHOrO o0miero o0pa3oBaHuA
TCOPETUYCCKUA MaTepral ¥ (aKTOJIOIMICCKUE CBEACHUSA O BCIIECTBAX U
XUMHUYCCKON peaknuu. Tak, B 94aCTHOCTH, B Kypce «OOImas m HCOpraHH4CcCKas
XUMUSD) O00Yy9aromuMcs TIPEJIOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHC
ICPUOIMICCKOTO 3aKOHA C OOIICTCOPETUICCKUX M METOJIOJIOTHICCKUX IIO3UIUH,



MIyOe TIOHSATH WMCTOPUYCCKOC W3MCHCHHMC QYHKIMH STOr0 3aKkoHa — OT
0600marorcii ;10 OOBACHIIONICH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHCUINKAX BCIICCTBAX, MX COCTABC, CTPOCHUH,
CBOMCTBaxX W NPUMCHCHHUM, a TAKXKC O XMMUYCCKUX PCAKIHAAX, UX CYIIHOCTH U
3aKOHOMCPDHOCTSIX THIpOTCKaHus JonoiHsercs B kKypcax 10 um 11 xmaccos
JJIEMCHTAMH COJICP)KaHWS, HMCIONMIMMH KYJIbTYPOJOTHYCCKAA K IIPUKIAJHOU
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHMMAHHWIO B3aUMOCBA3M XHMHH C
JPYTMMH HayKaMU, PAacKphIBalOT ¢€ pojb B II03HABATCIHHOW W IPAKTUHICCKON
JICATCIIGHOCTA YEJIOBCKA, CIIOCOOCTBYIOT BOCHHMTAHHIO YBAXCHHS K IIPOICCCY
TBOpYECTBA B 00JIACTY TCOPUU W NMPAKTUYCCKUAX IPUIIOKCHUN XUMUH, TIOMOTAIOT
BHIITYCKHUKY OPHCHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
pobiieMax, CBS3aHHBIX C XMUMUCH, KPUTHYCCKH OCMBICIMBATHE MH(POPMAIUIO U
IPUMCHATH €& JJI TIONOJIHCHWS 3HAHWM, PCIHICHUS WHTCIUICKTYaIbHBIX U
9KCIICPUMCHTAIBHBIX MCCIICIOBATCIBCKUX 3a/1ad. B memom copepxanne yaeOHOTO
npegMera  «XUMHS»  JIAHHOTO  YPOBHS  W3Y4YCHHS  OPHUCHTHPOBAHO Ha
dbopMupoOBaHUC y OOYYAOIIMXCA MHUPOBO33PCHUCCKOW OCHOBBI JUIS TTOHMMAHUS
bmwiocopckux wujel, TaKMX Kak: MAaTCPUAIFHOC CIUHCTBO HCOPraHWYCCKOTO H
OpPraHWYECKOTO MHpa, OOYCIIOBICHHOCTH CBOMCTB BCIIECTB HMX COCTABOM U
CTPOCHHMEM, II03HABACMOCTh IIPUPOJHBIX SBICHUA IIyTEM SKCICPUMCHTA U
PCIICHHAS IPOTHBOPCYMU MEXKAY HOBBIMH (akTaMHd ¥ TCOPCTUICCKUMHU
IIPE/IIIOCEUIKAMI, OCO3HAHUE POJIM XMMUM B PCIICHUH JKOJIOTMICCKUX Ipobiem, a
TaKKe MpobieM cOCPEIKCHUS IHEPTCTUICCKUX PECYPCOB, CHIPhS, CO3JaHUA HOBBIX
TCXHOJIOTUY U MAaTCPUAJIOB.

B mmane pemeHus 3a7a4  BOCHMTAHMS, Pa3BUTHS U COIMAIA3AINH
oOyJaromuxcs MIPUHATHEIC IPOTPAMMONM IO XUMHH IOJXOJBI K OIPECIICHUIO
COJICP)KaHUS ¥ IIOCTPOCHHSA IIpEJAMETa IIPCIAyCMAaTpUBAIOT (POPMUPOBAHHC
VHUBCPCAIBHBIX Y4COHBIX JICHCTBHHA, wuUMCIOmMMX 0a30Boc 3HAYCHHC IS
Pa3IMYHBIX BHJIOB JICATCIIGHOCTH: PpCEHICHUS 1poOiieM, IIOWCKAa, aHajiu3a W
06paboTku mHMOpMaANY, HCOOXOUMBIX JIJIS IPHOOPETCHUS OIBITA ITPAKTHICCKON
¥ WCCJIC/IOBATCIIECKON JICATCIHHOCTH, 3aHMMAIOIICH BaXHOE MECTO B IIO3HAHUHU
XVMUHY.

B mpaktmke npernogaBaHMs XMMHF Kak Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHui, TaK ¥ Ha YPOBHE CPCAHCTO 00mIero o6pa3oBanus, Py OIPC/ICIICHAN
COJICP)KATCIIFHON XapakTCPUCTUKM IICJICH W3Yy4CHUS IpeJMETa HaIIPaBJICHACM
IICPBOCTCIICHHON 3HAYMMOCTH TPAJUIIMOHHO INpu3HAETCA (OPMUPOBAHHE OCHOB
XMMHUYICCKOM HAayKHd Kak 00JacTH COBPEMCHHOTO CCTCCTBO3HAHUS, ITPAKTHICCKON
JICATCIIGHOCTHA YCIIOBEKA M KaK OJHOI0 M3 KOMIIOHCHTOB MHPOBO# KynbsTypel. C
METOJIMICCKOA TOYKM 3PCHHUS TAKOW IOJXOJ] K OIPCACICHUIO IICIICH M3ydeHUS
IIPE/IMETA SIBJISICTCS BIIOJIHE OIPaB/JaHHBIM.



CorynacHO JJaHHOW TOYKE 3PCHUS IVIABHBIMM IICIIAMHM H3YUCHHS IIpcAMCTa
«Xumus» Ha 6a30BoM ypoBae (10 —11 ki1.) sBasIOTCS:

e (opMupoBaHHC CHCTCMBI XUMHUYCCKAX 3HAHWUH KAk  BaXKHCHIICH
COCTaBJIAIONICH CCTCCTBCHHO-HAYYHOM KapTUHEI MUpa, B OCHOBC KOTOpPOM
JIC)KAT KIIIOYCBHIC IMOHATHS, QyHAAMCHTAILHBEIC 3aKOHBI M TCOPUH XVMUH,
OCBOCHHC $3bIKa HAyK{, YCBOCHHC M IIOHMMAHHMC CYIIHOCTH JIOCTYIIHBIX
06001mennii MIPOBO33PCHUICCKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpHUCH
VX Pa3BUTHS ¥ CTAHOBJICHUS,

e (GopMupOBaHHEC U Pa3BUTHUC MIPCICTABICHUI O HAYIHBRIX METOJIaX ITO3HAHUS
BCIICCTB M XUMHYCCKHUX pCAaKIUi, HEOOXOJUMBIX JUIA IpHOOpETCHUS
YMCHUA OpPHUCHTHPOBAaTHCA B MHPEC BCIIECTB M XNUMHYCCKHUX SBICHUM,
VMMCIOIUX MECTO B IIPHPOJIC, B IPAKTUYCCKOU U IIOBCEHEBHOMU KU3HY;

e pa3BUTHC YMCHHUH U CIIOCOOOB JICATCIHHOCTH, CBI3aHHBIX C HAOJIIO/ICHACM 1
OOBSCHCHIMCM XMMHYCCKOTO OSKCICPUMCHTA, COOJIIOJICHUEM IIpaBHI
6c30macHOr0 00paIICHUS C BCHICCTBAMM.

Hapsiy ¢ aTuM, cojepxaTeilbHas XapaKTCpUCTUKA IICJICH U 3a/1ad M3ydCHUS
IIpeIMCTa B IIPOIpaMMe 110 XMMHUM YTOYHCHA M CKOPPCKTAPOBaHA B COOTBCTCTBUU
C HOBBIMM IIPHOPUTCTAMHU B CUCTEMC CpejiHEro obmero obpazoBanms. CerojHsa B
IpCIOJaBaHUM XUMHUM B Oonbimeid  crenmeHH  OTAAETCA  NIPEATIOYTCHHC
IIPAKTUYCCKOM KOMIIOHCHTC COJICpKaHus OOydcHUS, OpHWCHTHMPOBAHHOW Ha
IIOJITOTOBKY BBIIIYCKHHKA 001e00pa3oBaTEIbHON OpraHu3aiuy, BIIa/ICIONMEI0 HE
HAabOpoM 3HAHWN, a (YHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh crmocobamu
YMCHHUSIMA aKTHMBHOTO ITOJIY9CHUS 3HAHUI M NPUMCHCHUS WX B PCAIHHOMN KU3HU
JUISL pCIICHUS ITPAKTUYCCKUX 3a]1a4.

B cBa3u ¢ 3tMM 1npu M3ydeHHMHM IIpeaMeTa «XWMHUS» JIOMUHHPYIOIICE
3HAYCHHUC MPHOOPETAIOT TAKKC [ICIIH U 3a]1a9H, KaK:

ajanranus oO0yJaromuxcs K yCIOBUSAM JUHAMUYHO Pa3BHBAIOIICTOCS MUpA,
GOpMHUpPOBAHWUC  WHTCIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJIHUYICCTBY, CAMOCTOSITCIEHOMY IIPUHATHIO TPAMOTHBIX
PCIICHHAN B KOHKPCTHBIX KU3HCHHBIX CUTYAIMAX, CBA3AHHEIX C BCIICCTBAMHU U UX
IIPUMCHCHUCM;

dbopmupoBaHueC y O0Oy9arOmIUXCS  KIIIOYUCBBIX HABHIKOB  (KITFOYCBBIX
KOMIICTCHIINI), MMCIOINX YHUBCPCAIHHOC 3HAYCHUC JUIS PA3INIHBEIX BHJIOB
JICATCIIGHOCTH: PeUICHNs pobieM, IOoWCKa, aHaim3a U 06paboTku mHpOpManmw,
HCOOXOJMMEIX JUIS TPUOOPCTCHHS OIBITa JICATCIHHOCTH, KOTOpas 3aHUMAacT
BXHOC MCCTO B II03HAHWM XVMHH, a TaKXKC JUII OICHKM C IO3UIUN
9KOJIOTMYCCKOM OE30IIaCHOCTH XapakTepa BIMSHHAS BCHICCTB M XUMHYCCKUX
IIPOIICCCOB HA OPraHM3M YCJIOBEKA U IIPUPOJIHYIO CPEY;



Pa3BUTHC II03HABATCIIHHBEIX HHTCPCCOB, MHTC/UICKTYAJIBHBIX M TBOPYCCKUX
crocoOHOCTEH 00yJaroImuxcs: ClIoCOOHOCTH CaMOCTOSTEIHHO IIPHOOpETaTh HOBHIC
3HAHWA 110 XMMHH B COOTBCTCTBHH C XKU3HCHHBIMU ITOTPCOHOCTAMH, UCIIOJIH30BATh
COBPCMCHHBIC MH(MOPMAIIMOHHBIC TCXHOJIOTHH JUIS IIOMCKA M aHAiIM3a ydcOHOH u
HAYYHO-ITONYJIAPHON HH(pOPMAIIMK XUMUYCCKOTO COJICPXKAHMS,

(OpMHPOBAHHUC U Pa3BUTHC Y 00YUJaIONTUXCA aCCOI[MATUBHOIO ¥ JIOTHUCCKOTO
MBIIUICHUS, HA0JII0aTCILHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPBIC OCOOCHHO
HCOOXO/JIMMEBI, B YaCTHOCTH, INPH ILIAHUPOBAHUM W IPOBCACHUM XHUMHUYCCKOTO
OKCIICPUMCHTA;

BOCIMTaHAC Yy OOyJarommxcs YOCKJEHHOCTH B T'yMaHUCTHICCKOU
HAIPABJICHHOCTH XUMHUH, C¢ BAXHOW POJM B PCHICHUM TJI00AIBHEIX IIPOOIICM
PaIMOHAIBHOTO IIPUPOJIOIIOIB30BaHNUSA, TOIIOJIHCHHAS SHCPICTHYCCKIUX PCCYPCOB H
COXpPAHCHHS TPUPOJHOTO PABHOBCCHUS, OCO3HAHUS HCOOXOAMMOCTH OCPCIKHOTO
OTHONICHUSA K IPHUPOJIC M CBOCMY 3JIOPOBBIO, @ TAKKC NIPHOOPCTCHHUSA OIIBITA
WCIIOJIb30BAHUA IIOJIYUCHHBIX 3HAHWHM i1 NPUHATHS TPAMOTHEIX PCIUICHHH B
CUTYAIUAX, CBA3AHHBIX C XUMHUYCCKAMH SBIICHUSIMHU.

B yucOuom mmane cpeanero obmero o0pazoBaHus nOpeaMET «XUMUD)
6a30BOr0 YpOBHS BXOJIUT B COCTAaB IpPEIMCTHON 0b6macTi «ECTECTBCHHO-HAYYHEIC
IPCAMCTHD.

OO6mIce 9rcIo 9acoB, OTBCACHHBIX JIIS M3YUCHUS XUMUM, HA 6@30BOM YPOBHC
cpeanaero obmero obpazosanus, cocraBiseT 68 wacos: B 10 ximacce — 34 waca (1
gac B Heemo), B 11 kiracce — 34 gaca (1 wac B Hejemo).



COJEPXKXAHME OBYYEHUS
10 KJIACC
OPTAHUYECKAS XUMUS

TeopeTnyeckne 0CHOBbI OPraHUYECKOH XMMHAN

IIpeaMer oprannueckoit xuMum: ¢€ BO3HUKHOBCHUE, Pa3BUTHUC U 3HAUCHUC B
MIOJIydCHUMA HOBBIX BCUIICCTB M MaTCpHUAJIOB. Teopus CTPOCHUS OPTaHUYCCKUX
coeuueHmii A. M. Bytieposa, e€ ocHOBHEBIC mostokeHUA. CTPpYKTYpHBIC (OPMYIIBI
opranmycckux BemecTB. ['omonorus, w3omepusa. XwuMmuuceckas CBA3b B
OpTaHUYCCKUX COCMHCHUAX — OJIMHAPHEBIC U KPATHBIC CBS3M.

IMpencraBieHne o0 Kiaccupukanuu OpPraHWYCCKUX BemecTB. HoMmeHkIaTypa
OPTaHWYCCKUX COCJIMHCHHUHA (CHCTCMATHYCCKAas) W TPUBHAIBHBEIC HA3BaHUA
BXXHCHUINHUX IIPC/ICTABUTCIICH KJIIACCOB OPraHUYCCKUX BCIICCTB.

OKCIICPUMCHTAILHBIC MCTOJIbI M3YyUCHHUS BCHICCTB M WX IIPCBPAICHUMN:
O03HAKOMJICHUC C 00pa3laMd OPraHMYCCKMX BCIICCTB W MaTcpualiaMd Ha WX
OCHOBC, MOJICTUPOBAHUC MOJICKYJ OPTaHWYCCKAX BCIICCTB, HAOGIOJICHUC W
OIMCAHUC JICMOHCTPAIIMOHHBIX OIBITOB 110 MPCBPAIICHUIO OPTaHUYCCKUX BCIICCTB
IIpU HarpeBaHuy (IUIaBJICHUE, OOYTIIMBaHUE M TOPCHUC).

Yraesogoponsl

AJKaHBI: COCTaB U CTPOCHHC, TOMOJOTMYCCKMM psj. MeraH u sTaH —
IIPOCTCUIITAC TPCJICTABATCIN QJIKAaHOB: ()M3WYCCKUC M XUMHUYCCKUC CBOMCTBA
(pecakuuyu 3aMCHICHWS W TOPCHHUS), HAXOXJICHAC B MNPUPOJIC, IOMYyYCHHC U
IIPUMCHCHHUC.

AJIKCHBI: COCTaB ¥ CTPOCHUC, TOMOJIOTUYCCKUHN psAJI. DTUICH U IPONUICH —
IIPOCTCUIITAC TIPCJICTABATCIN QJIKCHOB: ()M3WYCCKUC M XUMHUYCCKUC CBOMCTBA
(peakuuyu  THJIPUPOBAHUS, TAJIOTCHUPOBAHWS, THJPATAllMA, OKWUCICHUA |
TIOJIMMCPHU3AIINH ), IOTYICHUC ¥ IIPUMCHCHHC.

Anxanuensr: Oyraguen-1,3 m merunOyraaucn-1,3: cTpocHHE, BaKHCHIUC
XUMHUYCCKUAC CBOMCTBA (peaxius moauMmepu3anuu). [lonydcHrue CHHTCTHYCCKOTO
KaydyKa U PC3UHBL

AJIKMHEI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHICCKHAN PsAJI. AIICTHIICH
— TPOCTCHINHWA TIPCJICTABUTCIH AQJIKWHOB. COCTaB, CTPOCHHUC, (HU3UUCCKUC W
XUMHUYCCKUAC CBOMCTBA (PCaKIMy THAPUPOBAHUS, TaJIOTCHUPOBAHUS, THAPATAIIAH,
TOPCHUSA), IOJTYICHUAC U TPUMCHCHHUC.

Apcunl. benson: cocraB, crpocHHC, (PU3MYCCKUC W XHUMHYCCKUC CBOMCTBA
(peakiuy TaJIOTCHAPOBAHUS M HUTPOBAHUS), IOJydCHUC ¥ IIPUMCHCHHE. 10myon:
cocmae, cmpoenue, (usuueckue U Xumuueckue ceoucmea  (peaxyuu
2a7102eNUpOBanUsl U HUMPOBAnUs), noayyenue u npumenenue. TOKCUIHOCTH



apcHoB. I'cHeTHueckas CBA3b MOEXIY YIVICBOJIOPOJaMH, IIPUHAJICKAIMUMHU K
Pa3IMYHBIM KJIacCaM.

IIpuposHble HWCTOYHMKK YIIIEBOAOPOAOB. IIpvpoanslii ra3 M IIOIIyTHBIC
HedTansie Ta3el. Hedts m e€ mpoumcxoxaeHue. CriocoOs mepepaboTku HEQTH:
IICPETOHKA, KPCKUHT (TCPMHUYCCKUM, KaTauuTWIeCKuii), mnmponu3. I[IpogykTsI
nepepaboTky He(TH, UX IIPUMCHCHHUE B IIPOMBIIUICHHOCTY U B ObITy. KaMeHHEIH
yTOJIb ¥ IPOAYKTHI €TO IIepepabOTKH.

OKCICPUMCHTAJIBHBIC MCTOJBl M3YUCHHUS BCIICCTB ¥ WX IIPCBpAIICHUI:
O3HaKOMJICHHE C oOpa3laMy IUIacTMAcC, KaydyKOB M PC3UHBI, KOJUICKIIUW
«Hedte» ©m  «YTOMB», MOJICIMPOBAHHC  MOJICKYJ  YIJICBOJOPOJIOB U
raJIOTCHOIPON3BOIHEIX, ITPOBC/ICHUC IPAKTUICCKON PabOTHI: MMOIYyICHHUE STUICHA

Y U3y4YCHHEC €TO CBOKCTB.

Pacuérurle 3a1aun.

BrruucincHuss 1m0 ypaBHCHHIO XHMHYCCKOW peaknuu (Maccel, 00BEMa,
KOJIMYCCTBA MCXOHOT'O BEIISCTBA WIIHM IIPOJyKTa PEaKIMy II0 U3BECTHBIM Macce,
00BEMY, KOJIMYCCTBY OJIHOTO M3 MCXO/IHBIX BCHICCTB WM IIPOJIYKTOB PCAKIIAN).

Kucjopoaconep:xxammue oprannieckue coeIMHEHAS

IIpenenpHble  OJHOATOMHBIC CIHMPTEL. METaHON ¥ 3TaHOI: CTPOCHHEC,
(GU3WYCCKUC W XMMHYCCKUC CBOWCTBA (PCAKIIMM C AKTUBHBIMH MCTAJIJIAMH,
raJIOTCHOBOJIOPO/IaMH, TOPCHHE), IIPUMCHCHHWC. BOJOpPOMHBIC CBSI3H MEXKIY
MOJICKYJIaMH CITUPTOB. JleiicTBHE METaHOIAa ¥ 3TAHOJIAa Ha OpPTaHN3M YCJIOBCKa.

MHOroaTOMHBIC CHOUPTHL. OTWICHIJIMKOIR W TIIAIICPUH. CTPOCHHUC,
(GU3NYCCKUC W XUMHUYCCKAC CBOWCTBA (B3aWMOJICHCTBHC CO  IMCIOYHBIMH
MCTa/UIaMK, Ka9CCTBCHHAS PCAKIMA HA MHOTOATOMHBIC CrpThI). JlciicTBue Ha
Oprasu3M deioBeka. [IpuMeHeHNE MIMIIEpUHA U STHJICHTIIUKOJIA.

®dcHON: CTPOCHHWE MOJICKYIBI, (QU3WYCCKMEC M XUMUYCCKHC CBOWCTBA.
Toxcuanocts ¢enona. [lpumenenue genona.

Anpneruasl U Kemonwvl. DopMmanpieruj, aneTaNbICTH]:  CTPOCHHC,
(GU3UYCCKUC W XMMHUYCCKUC CBOMCTBA (PCAKIIMM OKWCICHUSA M BOCCTAHOBJICHUS,
KAYCCTBCHHEIC PCAKIIUH ), TIOTYICHHUC U IPUMCHCHUC.

OMHOOCHOBHBIC TIPC/CITBHBEIC KAapOOHOBHIC KHUCIOTEL. MypaBbUHAS W
YKCyCHAasi KHCJIOTHI: CTPOCHHE, (U3MUCCKUC W XMMHUYCCKHAC CBOICTBa (CBOICTBa,
obmrue s Ki1acca KUCIOT, PEaKIys dTCPUPUKAIIN), ITOIYyICHUE U IIPUMCHCHUC.
CreapuHoBas W OJICHHOBAs KHCJIOTHI KaK IIPC/ICTABUTCIM BBICIIUX KapOOHOBBIX
KHACJIOT. MBUIa KaK COJIM BRICIINX KapOOHOBBIX KHCIIOT, MX MOIOIICE JICHCTBHE.

Cnoxueic 5(QupEl Kak MPOW3BOJAHBIC KApOOHOBBEIX KHUCIOT. I 'wjponus
cinoxHbIX 3¢upoB. XKupsl. I'njiponus xupos. [Ipumenenue xupoB. bronornucckas
POJIb )KHPOB.



VrimeBoapl: cocTaB, Kilaccuukamus — yoIeBoAoB  (MOHO-, JH- W
noyircaxapuiel). ['ioko3a — MPOCTCHIAN MOHOCAXapHJI: 0COOCHHOCTH CTPOCHUS
MOJICKYJIBI, (U3WYCCKUEC M XUMHUYCCKHAC CBOMCTBA (B3aMMOJICHCTBUE C
ruapoxcuyiom Meau(ll), oxucinenue ammuawasiM pactBopoM oxcuaa cepedpa(l),
BOCCTAHOBJICHHC, OPOXXCHHEC TJIFOKO3BI), HAXOXJICHWC B IIPUPOJC, IIPUMCHCHUC,
ouonormaeckas pois. PorocuuTe3. OpykTo3a KaKk M30MEp TIIIOKO3H.

Kpaxman u 1eimono3a kak IpupoaHeic monuMepsl. CTpocHHE Kpaxmaia U
eJuToa036l.  du3ndeckue ¥ XUMHUYCCKHEC CBOWCTBA Kpaxmana (THJIpOJIn3,
KAYCCTBCHHASA PCAKIIUS C HOJIOM).

OKCIICPUMCHTAJIHEIC MCTOJBI M3ydYCHHUS BCUICCTB M WX IIPCBPAIICHUMA:
IIPOBC/ICHUE, HAOIIOJCHUC ¥ OIMCAaHHC JICMOHCTPAIIMOHHBIX OIBITOB: TOPCHUC
CHUPTOB, KA9CCTBCHHBHIC PCAKIIMK OJIHOATOMHBIX CHHPTOB (OKHUCIICHHE 3TaHOJA
okcuoM Mmeau(Il)), mMHOrOAaTOMHEIX CIMPTOB (B3aMMOJICHCTBHC IIMIICPHHA C
ruapoxcuioM meau(ll)), anpaeruioB (OKMCICHIE aMMUAYHEIM PACTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumMojacCHCTBHC Kpaxmalia C HOJIOM),
IIPOBC/ICHAC MMPAKTHYCCKOU PabOTHI: CBOMCTBA PacTBOPA YKCYCHON KHUCIIOTHL.

Pacuérurle 3a1aun.

BrruucincHuss 1m0 ypaBHCHHIO XHMHYCCKOW peaknuu (Maccel, 00BEMa,
KOJIMYCCTBA MCXOHOT'O BEIISCTBA WIIHM IIPOJyKTa PEaKIMy II0 U3BECTHBIM Macce,
00BEMyY, KOIMYECTBY O/THOTO M3 MCXO/IHBIX BCIICCTB WJIM IIPOYKTOB PCAKITUN).

A3oTCo/IepKaIye OpraHNICeCKIC COCTMHCHU.

AMUHOKHUCIIOTEI KaK aM(OTCpHBIC OPraHWYCCKUC COCAMHCHMA. Du3maeckue
¥ XMMHWYCCKUC CBOMCTBA aMHHOKHCIIOT (Ha Ipumepe riuiuHa). buonormaeckoe
3HaYCHNC aMUHOKUCIOT. [lenTuib.

benkyn kxak NprpoAHBIE BBEICOKOMOJICKYISIpHBIE cocauHeHusA. IlepBudnas,
BTOpUYHAA M TpPETUYHAs CTpPyKTypa OeiaxoB. XMMHYECKHEC CBOWCTBAa OCIKOB:
THIPOJIN3, JACHATYpaIis, KA9CCTBCHHBIC PCaKIINK Ha OCIIKH.

OKCIICPUMCHTAJIHEIC MCTOJBI M3ydYCHHUS BCUICCTB M WX IIPCBPAIICHUMA:
HaAOIII0/ICHUC U ONKCAHUC JICMOHCTPAIIMOHHEIX OIBITOB: JICHATypanus OCIKOB IpH
HarpeBaHNM, IBETHHIC PEaKIUy OCIIKOB.

BbicokoMo0JIeKyISIpHbIE COCTHHEHHUS

OCHOBHBIC MOHATHS XMMHU BBICOKOMOJICKYJIIPHBIX COC/IMHCHHI: MOHOMED,
HIOJIIMEP, CTPYKTYPHOC 3BCHO, CTCIICHH ITOJIMMCPHU3AIIM, CPCIHAS MOJICKYIISIpHAs
Macca. OCHOBHBEIC MCTOJABI CHHTE3a BBICOKOMOJICKYJISIPHEIX COCJUHCHUM —
HOJIMMEPU3AIIHS U ITOJIMKOHICHCAIIHS.

OKCIICPUMCHTAJIHEIC MCTOJBI M3ydYCHHUS BCUICCTB M WX IIPCBPAIICHUMA:
03HAKOMJICHHE C 00pa3amMu MPUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, IUIACTMACC,

Kay4JyKOB.
MexnpeiMETHBIEC CBSA3H.



Peanmzanus MEXKIIPEIMETHRIX CBA3CH IIPU M3YUCHUU OPTaHWYCCKOW XUMHH B
10 xmacce OCYIIECTBISCTCA YCPE3 HCIIOJB30BAHUC KAk OOIIMX CCTCCTBCHHO-
HAYYHBIX TIOHATHM, TaK U IOHSATHUMA, SBJSIONMIMXCH CHCTCMHBIMH JUIS OTJICIBHBIX
IIPE/IMETOB €CTECTBEHHO-HAYIHOTO IIUKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TIOHATHUS: SIBJICHUC, HAYIHBIN (DAKT, THIIOTE3a,
3aKOH, TCOpHS, aHAJIW3, CUHTE3, KIacCU(PUKAIMs, ICPUOUIHOCTh, HAabOIIOACHHE,
M3MCEPCHUE, SKCIICPUMCHT, MO/ICIIMPOBAHNC.

®dusmka: wMarepus, OHEprusi, Macca, aroM, OJJICKTPOH, MOJICKYJIa,
SHCPIrCTUYCCKAA YypPOBCHB, BCHICCTBO, TCJIO, OOBEM, arperaTHOC COCTOSHHC
BCIICCTBA, PU3MYCCKUC BEIMYMHEI ¥ CJIUHUIIEI UX U3MCPCHHS.

buonorus: kierka, opranm3Mm, OGuochepa, OOMCH BCIICCTB B OpPraHU3MC,
¢dotocuHTe3, OHMOJIOTMYCCKH AaKTUBHBIC BemiecTBa (OCJIKHM, YIJICBOJBI, JKUPHL,
(hepMCHTHI).

I'eorpadus: MuHEpAIIBI, TOPHEIC TIOPOJIBI, IIOJIC3HBIC MCKOIIACMEIC, TOIUINBO,
PECYPCHIL.

TexHONOrHMs: MUIICBBIC IPOJYKTH, OCHOBHI PAIlMOHAIBHOIO ITUTAHUA,
MOIOIIIAC CPEJICTBA, JICKAPCTBCHHEIC M KOCMETUYCCKUC MIPEIapaThl, MATCPUAIBI U3
VCKYCCTBCHHBIX ¥ CHHTCTHYCCKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKAS XUMMUS

TeopeTnuyeckue 0CHOBbI XUMHH

Xumuuaeckuii aseMeHT. AToM. Spo aroma, H30TONBL. JICKTPOHHAS
000109Ka. DHCPrCTUYCCKUC YPOBHH, MOAYPOBHU. ATOMHEIC opOwrtanu, s-, p-, d-
snemeHTE.. OCOOCHHOCTH PacIpe/ICICHUS JJICKTPOHOB [0 OpPOWTAIIM B aTOMax
9JICMCHTOB IICPBEIX YCTHIPEX ICPHUOIOB. DJICKTPOHHAS KOH(PUTYpaIiys aTOMOB.

Ilepnonmaeckuii 3axkoH u Ileproamueckas cuCcTeMa XMMHAYECKUX JJICMCHTOB
J. . Mecnaencera. CBsa3p nepuojuueckoro 3akona u lleprogudaeckoil CUCTEMBI
xumudcckux aeMeHTOB JI. . MeHjeneeBa ¢ COBPEMCHHOM TCOPUCHA CTPOCHUS
aTOMOB. 3aKOHOMCPHOCTM W3MCHCHHUS CBOWCTB XHWMHYCCKMX OJJICMCHTOB U
o6pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BCIHICCTB II0 TPyIIaM M IICPHOJIaM.
3HaucHUC [ICPUOIMYCCKOT0 3aK0Ha B Pa3BUTHN HAYKU.

Crpocnue BemecTBa. XUMHYECKas CBA3b. BHJIBI XUMWYCCKOW CBA3U
(KOBAJICHTHAS HCTOJSAPHAS M TOJSAPHAS, WOHHAS, MCTAUIMYCCKas). MEXaHU3MEI
oOpa3oBaHMs KOBaJICHTHOM XMUMHYCCKOM CBA3M (OOMCHHBII ¥ JIOHOPHO-
akienTopHeil). Bogopognas cBs3p. BameHTHOCTE. DIEKTPOOTPHUIIATEIHHOCTS.
Crenienp okucicHys. OHBI: KATUOHBI ¥ aHUOHBL.



BemectBa  MOJICKYJISPHOTO M HCMOJICKYJISIPHOTO  CTPOCHHUSA.  3aKOH
IIOCTOSTHCTBA COCTaBa BEIHICCTBA. THUIThI KPUCTALINICCKUX PCHIETOK. 3aBUCUMOCTD
CBONMCTBA BCIIECTB OT THIIA KPUCTAJUIMICCKON PEIIETKH.

IlonaTue o pucnepcHeIX cucTteMax. MCTWHHBIC M KOJUIOM/IHBIC PAaCTBOPHI.
MaccoBas 1015 BEIIeCTBa B pacTBOPE.

Knaccuduxarms HEOPTraHWYCCKUX COC/IMHCHUU. Homcnkitatypa
HCOPraHUYCCKUX BCUICCTB. I'CHETHMYCCKAs CBA3b HCOPraHWYCCKUX BCHICCTB,
MIPUHAJICKAIINX K Pa3IMYHBIM KJIaccaM.

Xumugeckas  peaknua.  Kiaccupukanus — XMMHYECKMX — peaknuii B
HCOPraHUYCCKON M OpPraHWYeCKOM XMMHM. 3aKOH COXPAaHCHUS MAacChl BCHICCTB,
3aKOH COXPAHCHUS U IIPEBPAICHUS SHCPTUU IPU XUMUUCCKUX PCAKIIUAX.

CkopocTs peakiuy, €€ 3aBUCUMOCTh OT pa3iundaHbBIX (paxTopoB. OOpaTuMebIe
peakiuu. XuUMHUYCCKOC paBHOBecrue. DakTOphbl, BIMSIOIMUC HAa COCTOSHUC
xumuacckoro pasHoBecus. IIpunmun Jle Hlarense.

Onextponutracckas aucconuanus. CuasHBIC U cirabbic anekTpomThl. Cpea
BOJIHBIX PACTBOPOB BCIICCTB: KUCJIas, HCUTpabHas, ICIIOTHA.

OKUCIUTEIIFHO-BOCCTAHOBUATECIIBHBIC PCAKIIUU.

OKCIICPUMCHTAILHBIC MCTOJIbI M3YyUCHHUS BCHICCTB M WX IIPCBPAICHUMN:
nemoucTpanus Tabmur «Ilepuognaeckas cucremMa xumudeckux dyeMeHToB [, H.
MenenceBay, U3y9CHUC MOJICIICH KPUCTAUIMYCCKUX PEMIETOK, HAGIIOICHUC U
ONHCAHNUC JICMOHCTPAIIMOHHBIX ¥ JJAGOPATOPHBIX OIMEITOB (PA3JI0KCHUC IICPOKCHIA
BOJIOpO/Ia B IPUCYTCTBUY KaTajau3aTopa, ONPEJICIICHUC CPE/Ibl PaCTBOPOB BCIICCTB
C TIOMONIBI0 YHUBCPCAIBHOTO WHJIMKATOpPA, PCaKIMXM HMOHHOTO OOMCHA),
IIPOBC/ICHUC TIPAKTUICCKOMN paboThl «BnusHue pa3nuaHbXx (GakTOPOB HA CKOPOCTh
XMMHUYCCKON PCAKIIUm)».

Pacuérurle 3a1aun.

Pacu€tel 10 ypaBHCHMSM XMMHMYCCKHX PCaKIMii, B TOM YHCIC
TCPMOXUMUYCCKUEC pacuCThl, pacuEThl C HCIIOJIH30BAHMCM IIOHATHUS «MaccoBas
JIOJISI BEIIECTBA.

Heoprannvyeckasi Xumust

Hemeramnel.  Ilonoxenue HemeraimioB B Ilepuojuueckoir  cucreme
xummacckux saeMeHToB JI. Y. MenicneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3nyccKre CBOWCTBA HEMCTAUIOB. AJLIOTpPONIMA HCMCTAIOB (HA IIpUMEpE
KHCIIOpO/Ia, Cephl, pocdopa u yriiepoa).

XVWMHYCCKUC CBOMCTBA BAXHCHIIMX HCMCTALIOB (TAJIOTCHOB, CCPHI, a30Ta,
dochopa, yriuepojja ¥ KpPCMHHS) W HMX  COCAMHCHUNA  (OKCHJIOB,
KHCIIOPOJICOJICPKAIIAX KACIIOT, BOJIOPOJIHBIX COC/TMHCHUN ).

IIprMcHECHNEC BAXXHCUINUX HEMCTAJUIOB U MX COCMHCHUM.



Merammel. Ilonoxenne merawioB B Ilepuoamueckod crucTeME XMMUYECKUX
sanemeuToB JI. . MenaeneeBa. OCOGCHHOCTH CTPOCHUS JJICKTPOHHBIX 00O0JIOUCK
atomMoB McTauioB. O0mme usmucckue cBoiicTBa MeTauioB. CIIaBEI MCTAJLIOB.
DIEKTPOXVMUYCCKU PsiJT HAIIPSIKCHUN MCTAJIJIOB.

XVWMHYCCKUC CBOMCTBA BAXHCUIMAX MCTAIUIOB (HATPWiA, KaWiA, KaJbIUH,
Maruui, AIFOMUHUH, [IUHK, XPOM, JKCIIC30, MC/Ib) U UX COC/IMHCHUM.

O6mue cnocoOsl momydeHus MeTayioB. lIpuMeHeHne MeTauioB B OBITY ©
TCXHHUKE.

OKCIICPUMCHTAILHBIC MCTOJIbI M3YyUCHHUS BCHICCTB M WX IIPCBPAICHUMN:
M3YUCHUC KOJUICKIMH «METauibl M CIUIaBRD», 00pa3IloB HCMCTAILIOB, PCIICHUC
OKCIICPUMCHTAJIBHBIX 3371a4, HAOJIOJICHUC W ONHWCAHWC JICMOHCTPAIMOHHBIX W
71a60paTOPHBIX ONBITOB (B3aMMO;ICHCTBAC THAPOKCH/IA ATIOMUHUSA C PacTBOpaMu
KHUCIIOT ¥ IIEI0YCH, KAYCCTBCHHBIC PCAKIINY HA KATHOHKI MCTAJUIOB).

Pacuérurle 3a1aun.

Pacu€rer Maccel BemecTBa win 00bEMa Ta30B IO W3BECTHOMY KOJIMYCCTBY
BCIICCTBA, Macce wium 0OBEMY OJIHOTO W3 YYAaCTBYIONIMX B PCAKIIMU BCIICCTB,
pacuétel Macchl (00bEMaA, KOJIMYECTBA BEIIECCTBA) IIPOJAYKTOB PEAKIINH, CCIIA OJJHO
13 BCIICCTB UMCCT IIPUMCCH.

XuMHS 1 XXM3Hb

Ponr xumum B 00CCIICUCHUM SKOJIOTMYCCKON, SHCPICTHUCCKON W MHINCBOU
Oc30macHOCTH, pa3BUTHH MCAWNUHBL [lOHATHC O HAYYHBIX MCTOAAX ITO3HAHUS
BCIIICCTB M XUMUYICCKUX PCAKITUH.

IlpencraBneans 06 oOOmMMX HAyYHBIX [PUHIMANAX [TPOMBIILICHHOTO
MIOJIy9CHUS BAXXHCUINMX BCICCTB.

YenoBek B MHUpE BEUIECTB M MATCPHAIIOB: BaKHEUIIME CTPOUTEIIBHEIC
MaTCpUajibl, KOHCTPYKIIMOHHBIC MAaTCpUAJbl, KpacKd, CTCKJIO, KCpaMUKa,
MaTCpUalbl JUIS JJCKTPOHUKH, HAHOMATCPUAIhl, OPraHUYCCKUC U MUHCPAJIbHEIC
ynoopcHusL.

Xumusi W 3JIOPOBBC UCIIOBCKA: IIpPaBWjia WCIOJIL30BAHUS JICKAPCTBCHHBIX
IIpeapaToB, MMpaBujia 6C30MIACHOTO WCIIOIB30BAHUS IPCIIAPATOB OBITOBOM XUMUHU
B IIOBCCAHCBHOM XHU3HH.

MexnpeiMETHBIEC CBSA3H.

Pcammzanmst  MCKIPCAMCTHRIX  CBA3CH IPU  WM3YYCHMHM OOmICH W
Heopranudcckoit xumun B 11 xjacce ocyImecTBISICTCS 4epe3 UCIO0JIh30BAaHUC KaK
O0ImMUX CCTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHHA, SBJISIOIIAXCS
CHCTCMHBIMHU JIJIS OTJICTIEHBIX MPE/IMCTOB €CTCCTBCHHO-HAYYHOT'O IIUKJIA.

OOmme CCTCCTBCHHO-HAYYHBIC NMOHATHS: HAYYHBIA ()aKT, THUIIOTE3a, 3aKOH,
TCOpWs, aHajuu3, CHHTE3, KiIaccupukamnus, IICPUOJIUIHOCTh, HAOIIO/ICHAC,
SKCICPUMCHT, MOJICIMPOBAHUC, U3MCPCHUC, SBJICHUC.



dusuka: MaTCpusi, SJHCPIH, Macca, aToM, DJICKTPOH, IIPOTOH, HCHTPOH, HOH,
M30TOII, PaJIMOAKTUBHOCTD, MOJICKYJIA, SHCPTCTUICCKUI YPOBCHB, BEHICCTBO, TECIO,
00BEM, arperaTHOC COCTOSHHC BCIICCTBA, (PU3NUCCKUC BCIIMYUHBI M CIMHHUIBI MX
U3MCPCHHSA, CKOPOCTb.

buonormsi: kierka, OpraHuW3M, OJKOCHCTeMa, Owocdepa, M™Makpo- u
MHUKPOJICMCHTBI, BATAMUHBI, 0OMCH BCIIICCTB B OPTaHU3MC.

I'corpadus: MUHCPAIIBI, TOPHEIC ITOPOJIBI, TOJIC3HBIC UCKOIIACMEIC, TOILIUBO,
PCCYPCHL

TeXHOIOTHA: XUMHAYCCKAs IIPOMEBIILICHHOCTh, MCTAJLUTYPIHs, IIPOXU3BOJICTBO
CTPOUTCIBHBIX MAaTCPHAJIOB, CCIBCKOXO3MHCTBCHHOC IIPOM3BOJICTBO, IHIICBas
IPOMBIIUICHHOCTh,  (hapMallcBTUYCCKAsA  ITPOMBINUICHHOCTh,  IIPOM3BOJICTBO
KOCMCTHUYCCKHMX IIPCIapaToB, IIPOM3BOJICTBO KOHCTPYKI[MOHHEIX MaTCpPHAJIOB,
QJICKTPOHHAS IPOMBIILICHHOCTD, HAHOTCXHOJIOTHH.



ITNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOT'PAMMEBI 11O XUMHUU
HA BA30BOM YPOBHE CPEJIHET'O OBIIIEI'O OBPA3OBAHUS

JJMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmmuBacT TpcOOBAaHMA K PE3yJIbTaTaM OCBOCHHUSA
0o0yJarommuMucs mporpaMMm cpejaHero obmero obpa3oBanus (JIMYHOCTHEIM,
MCTANpEMETHEIM ©  IIpeaMeTHBIM). Hayd9HO-METOAMYECKON OCHOBOM JIIs
pa3paboTKy IIAHUPYCMEIX PE3yIhTATOB OCBOCHHS IPOrpaMM CPEIHErO OO0IIero
006pa3oBaHus SABISACTCA CUCTCMHO-/ICATCILHOCTHBINA ITOIXO/.

B cooTBeTCTBHM € CHCTEMHO-JACATCIFHOCTHEIM IIOJJXOJIOM B CTPYKTYpE
JIMYHOCTHEIX PE3YJIETaTOB OCBOCHUS IpejMeTa «XWMHSD)» Ha YPOBHE CPCIHETO
001mero 00pa3oBaHus BEIICIICHBI CIICYIOIIUC COCTABIISIONINC:

OCO3HAaHUC OOYYAIOIIMMUCS POCCHUUCKOW TPAXTAHCKOW WJICHTUIHOCTA —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTCIIFHOCTH ¥ CAMOOIIPC/ICIICHUIO;

HAJIMYAC MOTUBAIIMA K 00yICHHUIO;

I[CJICHAIIPABIICHHOC Pa3BUTHC BHYTPCHHUX yOCXKICHUI JIMIHOCTA HA OCHOBC
KJIIOYCBBIX IICHHOCTCH M NCTOPUYCCKUX Tpa Uil 6a30B0i HAYKH XMWY,

TOTOBHOCTh M CIIOCOOHOCTH OOY9JarOIIUXCS PYKOBOJICTBOBATHECA B CBOCH
JICATCIIGHOCTA IICHHOCTHO-CMBICTIOBBIMH YCTAHOBKAaMU, INPHUCYIIMMH I[CIOCTHON
CHCTEME XMMHUICCKOT0 00pa3oBaHus;

HAJIMYNC NIPABOCO3HAHUS SKOJIOTMICCKOM KyJIBTYphl U CHOCOOHOCTH CTaBHUTh
I[CJIA U CTPOUTH KU3HCHHBIC IIAHEI.

JIrgaHOCTHEIC PE3YJIFTaTHl OCBOCHHSA IIpeAMETa «XUMHSD) JIOCTHUTAIOTCS B
CAMHCTBE Y4YCOHOM ¥ BOCHUTATCIBHOW JICATCIBHOCTH B COOTBCTCTBHH C
T'YMaHUCTHICCKUMHU, COIIMOKYJIHTYPHEIMH, JTyXOBHO-HPAaBCTBCHHBIMHU I[CHHOCTSMH
¥ WJcalaMH POCCHIICKOTO TPa)KTaHCKOT'O OOINCCTBAa, IPUHATHIMA B OOIIECTBE
HOpMaMyd ¥  T[paBWIaMH  IIOBCJCHHUSA, CIIOCOOCTBYIOIIMMHU  IIpoIieccaM
CaMOIIO3HAHUS, CAaMOPa3BUTHUS ¥ HPABCTBCHHOI'O CTAHOBJICHUS JIMYHOCTH
00yJaroImIxcs.

JImaHOCTHBIC PpE3yNbTAaThl OCBOCHHSA IIpeaMeTa «XHUMHS» OTPaKaroT
chOpMHPOBAaHHOCTh OIIBITA IIO3HABATCIIBHOM M IIPAKTUYCCKON JICATEIHLHOCTH
obyJarmuxcs 10 pean3aliy IPUHATHIX B 00IMECTBE IICHHOCTCH, B TOM YHCIIC B
JaCTH:

1) rpa:kaaHCKOro BOCIMTAHMSI:

0CO3HaHUS 00YJarOIMMUMHUCS CBOMX KOHCTUTYIIMOHHEIX IPaB U 00S3aHHOCTCH,
YBa)XXCHHUSA K 3aKOHY ¥ IIPABOIIOPSIKY;

IPC/ICTABJIICHAS O CONMAJIBHBIX HOpMax H IpaBWIaX MEXJIMIHOCTHBIX
OTHOIICHUN B KOJIJICKTHBC;



TOTOBHOCTH K COBMCCTHOM TBOPYCCKOM JICATCIHHOCTH TP CO3JaHUH
y9eOHBIX IPOCKTOB, PCINICHUM YYCOHBIX M IIO3HABATCIHHBIX 33/1a4, BBIIOJHCHUU
XVUMHUYICCKHAX IKCIICPUMCHTOB;

CHOCOOHOCTH TOHMMAaTh W IPUHUMATh MOTHUBBEI, HAMCPCHUS, JIOTHKY U
apTryMCHTHI JIPYTHX IIPYU aHAIN3C Pa3IMIHBIX BUJIOB YICOHOI ICATCIHHOCTH;

2) NaTpHOTHYECKOr0 BOCIIMTAHUSA:

IICHHOCTHOTO OTHOINCHUS K HWCTOPUYCCKOMY ¥ HAyJHOMY HACIICIHUIO
OTCUYCCTBCHHOMN XUMUHU;

YBaXCHHA K IIPOIIECCY TBOpYECTBA B 00JaCTH TCOPHM M IIPAKTHICCKOI'O
IPUMCHCHUS XVWMUM, OCO3HAHHS TOTO, YTO JOCTYDKCHHUS HAyKH €CTh PE3yJIbTaT
JUINTCIBHEIX ~ HAONIOJICHUHM, KPONOTIMBBIX OJKCICPUMCHTAJIBHBIX  IIOWCKOB,
IIOCTOSIHHOT'O TPY/a YIEHBIX U IIPAKTHKOB,;

MHTCpECa M II03HABATCIBHRIX MOTHMBOB B IIOIYYCHHM M IIOCIICAYIOIIEM
aHaymM3e WH(pOpPMAIMK O MEPEAOBHIX JIOCTIDKCHUIX COBPEMCHHOW OTCYCCTBCHHOM
XVIMWY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIMTAHUA

HPAaBCTBCHHOT'O CO3HAHMS, STHICCKOTO ITOBC/ICHNS;

CHOCOOHOCTH OIICHMBATH CUTYAIlMH, CBA3aHHBIC C XUMUYCCKAMU SBICHUSMU,
¥ IPUHAMATh OCO3HAHHEIC PCIICHUSA, OPUCHTHUPYACH Ha MOPAJIHEHO-HPABCTBCHHBIC
HOPMBI ¥ IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOC ITOBC/ICHWC W IIOCTYIIKM CBOMX TOBapHIICH C
HO3UIMIA HPABCTBCHHBIX M INPAaBOBBIX HOPM M OCO3HAHWC IIOCJICICTBHNA ITHX
IIOCTYIIKOB;

4) dopmupoBaHEA KYJIbTYPhI 3/10POBbS:

MIOHUMAHUSA IICHHOCTCH 3710poBoro u Ge3omacHoro oOpaza KuW3HW,
HEOOXOMMOCTH OTBETCTBCHHOT'O OTHOIICHHUS K COOCTBCHHOMY (PHU3MYECKOMY H
IICUXAYCCKOMY 3/I0POBBIO;

coOmoyicHrs  TpaBui  Ge30macHOro oOpameHus ¢ BEOICCTBAMH B OBITY,
ITOBCEJIHEBHOM )KM3HU U B TPYJOBOH JCATCIHHOCTH;

IOHMMA@HUS IICHHOCTH NPaBWI MHAWBHUIYAJBHOTO H  KOJUICKTHBHOI'O
6€3011acHOTO TOBE/ICHUS B CUTYAIIUAX, YI'POXKAIOMINX 370OPOBBIO ¥ )KU3HHU JIIOJICH;

OCO3HaHUS IOCJICACTBUA W HEIPUATHS BPEAHBIX IPHUBBIYCK (YIIOTpeOJICHUS
QJIKOT'OJISl, HAPKOTHKOB, KypCHHA);

5) TpyA10BOr0 BOCIIUTAHMSI:

KOMMYHHUKATUBHOX  KOMIICTCHTHOCTH B  Y4eOHO-HCCIIC/IOBATCIIBCKON
JICATCIIGHOCTHA, OOIICCTBCHHO IIOJIC3HOM, TBOPYECKOM ® JPYIHMX BHAAX
JICSATCIIEHOCTH;

YCTAaHOBKM Ha AaKTHUBHOC YYacTHC B PCIICHMM IPAKTHUCCKUX 3a]1a9
COIIMAJIGHON HAITPABJIICHHOCTH (B paMKaX CBOCTO KJIACCa, IIKOJIEI);



WHTEPECa K IMPAKTUUCCKOMY M3YUCHHUIO MPOGCCCHI PA3IMIHOTO POJia, B TOM
YUCJIC HA OCHOBC IIPUMCHCHUS ITPCAMCTHBIX 3HAHUM 110 XUMUM;

YB@XXCHUS K TPY/LY, JIIOJIIM TPY/Ia ¥ PE3yJIbTaTaM TPY/I0BOH JICATCIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHJIYAIBHOM TPaCKTOPUHU
oOpazoBanus, Oymymed mnpodeccuu W peanm3anud COOCTBCHHBIX >KM3HCHHBIX
IUIAHOB C YYETOM JIMYHOCTHEIX MHTCPCCOB, CIIOCOOHOCTCH K XMMHH, HHTCPCCOB U
OTpeOHOCTCH 00IICCTRA;

6) 3K0JI0rHY€eCKOro BOCIIUTAHUSA:

SKOJIOTMUCCKH IICICCOO0OPa3HOr0 OTHOINCHUSA K IPHUPOJC, KAK HCTOYHUKY
CYIICCTBOBaHUS XKU3HU Ha 3CMIIC;

MIOHUMAHUSA TIIOOATBHOTO XapakTepa JSKOJOTHYCCKUX IPOOJICM, BIIMSHUS
SKOHOMMYCCKHUX ITPOIICCCOB HA COCTOSHUC MPUPOJTHON U COIMAILHON CPE/IBL;

OCO3HAHMA HCOOXOJMMOCTH HWCIIOJIB30BAHUA JIOCTIDKCHUN XWMHUHU IS
PCIICHUS BOIIPOCOB PaIlMOHAIBHOTO IPUPO;I0NI0JIE30BaHNUS;

AKTUBHOTO HCIPUSATUA JICUCTBUM, IPUHOCIAIIMX BPCJ OKPYXKAIOUICH
IIPUPOJHONA CPC/C, YMCHHS IPOTHO3MPOBATH HCOJNATONPHUATHEIC IKOJIOTHUCCKUC
IIOCJIC/ICTBUS IPCATIPUHAMACMEIX JICUCTBUM U IIPC/IOTBPAIATh UX;

HaJM4YUs Pa3BUTOT0 SKOJIOTMYCCKOTO MBIIIJICHUS, SKOJIOTUYCCKON KYJIBTYPHI,
OIIbITA JICATCIILHOCTH DKOJIOTHYCCKOU HaIpaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBATHECS MMM B IIO3HABATCIIBHOM, KOMMYHUKATWBHOM ¥ COIAAIBHOM
IIPAKTUKC, CIIOCOOHOCTH ¥ YMCHUS aKTHBHO IIPOTHBOCTONTH HJICOJIOTHA
xemo¢obuu;

7) HEeHHOCTH HAYYHOT' 0 MIO3HAHUA

c(hOPMHUPOBAaHHOCTA MHUPOBO33PCHUSA, COOTBCTCTBYIOIICTO COBPCMCHHOMY
YPOBHIO Pa3BUTHSA HAYKH U OOIMCCTBCHHOMN IIPAKTHKH;

MIOHVUMAHUSA CICIM(PUKA XAMHM KAk HAyKW, OCO3HaHUS ¢€ poimu B
GbopMHUpOBAaHWY PAIMOHATHHOTO HAYYHOTO MBINUICHUS, CO3J/IAHUW IICIIOCTHOTO
IIPC/ICTABIICHAS 00 OKPYXAIONIEM MHUPC KaK O CAMHCTBC ITPUPOJBI M UCIIOBCKA, B
MMO3HAHWW TPHUPOJIHBIX 3aKOHOMCPHOCTCH W PCHICHUU MPOOJICM COXPaHCHUS
IIPUPOJIHOT'O PABHOBECHS;

yOCKIEHHOCTH B 0CO00W 3HAYMMOCTH XWMHHM JIII  COBPCMCHHOU
IUBWIM3alMA: B €€ TyMaHWCTUYCCKON HANpaBJIICHHOCTH W BaXHOW poiu B
CO3/1aHUM HOBOY 0a3bl MaTCPUAIBHOMN KYJIBTYphI, PCIICHUY TI00AIBHEIX IIPoOiieM
YCTOMYMBOTO Pa3BUTHS 4YEIIOBEUECTBA — CHIPHCBOM, YIHEPIreTUYCCKOM, NUIICBON U
SKOJIOTMICCKON OC30IIaCHOCTH, B Pa3BUTHH MCUIMHBI, OOCCIICUCHUM YCIIOBHN
YCHCITHOT'O TPYyJia H DOKOJIOTHUCCKA KOM(POPTHON KW3HM KAaXJIOTO HICHA
o0111eCcTBa;

CCTCCTBCHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTA MCTOJIOB
MTO3HAHUA, UCITOJIE3YCMBIX B CCTCCTBCHHBRIX HAyKaX, CIIOCOOHOCTH HCITOIB30BATh



TII0JTy9acMbIC 3HAHWS JIJIS aHAJN3a U OOBSCHCHUS SIBICHUN OKPYXXAIOIICTO MUpPA U
IPOUCXOJIAIMKX B HEM M3MCHCHUI, YMCHHUS JICIaTh 00OCHOBAHHEIC 3AKIFOUCHUS HA
OCHOBC HAyYHHIX ()aKTOB M HMCIOIIUXCA JIAHHBIX C [CIbI0 IOJIYYCHHS
JIOCTOBCPHEIX BHIBOJIOB;

CIIOCOOHOCTM CaMOCTOSATCIIFHO KCIIONB30BaTh XMUMHWYCCKAC 3HAHUSA JUIA
pCIICHUS IPOOJICM B PCAIBHBIX KU3HCHHBIX CUTYAIUX;

MHTEpEeca K ITO3HAHUIO U UCCIIC/IOBATCIILCKON JICATCIIEHOCTH;

TOTOBHOCTM ¥ CHOCOOHOCTM K  HCIPCPRIBHOMY 0Opa3oBaHUIO U
camMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYCHUIO HOBEIX 3HAHUN 110 XUMHU B
COOTBCTCTBHUH C KU3HCHHBIMU IOTPCOHOCTAMUY;

MHTEpeca K 0COOCHHOCTAM Tpy/ia B pa3iM9HEIX cepax mpodeccruoHaITBHON
JICSTCIIBHOCTH.

METANIPEMETHBIE PE3YJIbTATHI

Mertampe/IMETHEIC Pe3yiIbTaThl OCBOCHHA ydcOHOro IpejaMeTa «XHUMUS» Ha
YPOBHE CpeiHET0 001mero 06pa3oBaHus BKIIIOYAIOT:

3HayuMbIc  JIA  (QOpMHpPOBaHMSA  MHpPOBO33peHMS  00Oydarommxcs
MEXK/TACIIUIUIMHAPHBIC (MCKIIPCIMCETHEIC) OOIECHAYYHRIC HNOHATHS, OTPAXKAIOIIHC
IICJIOCTHOCTh HAyYHOW KapTUHRI MHpAa M CICIHU(PHUKY MCTOJOB II03HAHUS,
WCIIOJIB3YCMBIX B CCTCCTBCHHBIX HAayKax (MaTcpws, BEUICCTBO, SHCPIHS, SBJICHUC,
IIPOIECC, CUCTEMA, HAyJHRIA (DAaKT, IPUHIIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TCOPHS, UCCIICI0BaHNCe, HAOII0ICHNE, U3MCPCHUE, SKCIICPUMCHT U JIpyTHC);

YHHUBCpCAIbHBIC yIeOHBIC JICHCTBUS (II03HABATCIIHHBIC, KOMMYHHKATHUBHEIC,

PCTYJIATABHEIC), obecrieunBaromue ¢dbopMupoBanue G YHKIIMOHATIEHOM
TPaMOTHOCTH U COIIMAJIEHOM KOMIICTCHIIUHN 00yJarOXCs;
CIOCOOHOCTH obyuaromuxcs MCIIOJIb30BaTh OCBOCHHBIC

MCHTUCITUIUIMHAPHBIC, MUPOBO33PCHUYCCKAC 3HAHUSA W YHUBCPCAIBHBIC YUCOHEBIC
JICUCTBHUS B IIO3HABATCIHHON U COI[MAIIBHOM ITPAKTHKC.

MeTranpeiMCTHBIC PE3YyJbTAaThl OTPAXKAIOT OBJIAJICHUC YHUBCPCAIHHBIMU
y9COHBIMM  TIO3HABATCIBHBIMA, KOMMYHHUKATUBHBIMH ¥  PCTYJISTUBHBEIMHA
JICICTBUSMU.

OBnanenne YHHBEPCATLHBIMHA y4eOHbIMHA MO3HABATEJIbHLIMHA
ACHCTBASIMM:

1) 6a30BBIe JIOTHYECKHAE NCHCTBHA:

CaMOCTOSTCIIEHO  (QOpMYIMpOBaTH W aKTyalu3upoBaTh  mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONIPC/ACIATE IICNIM JICATCIBHOCTH, 3ajlaBas IIapaMCTphl U KPUTCPUU UX
JIOCTHKCHUS, COOTHOCUTE PE3YJIBTATHI JICATCILHOCTH C IIOCTABJICHHEIMH IICIISAMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHWN NPUEMBI JIOTUYCCKOT'O MEIIUICHUS —
BBIJIC/ISATh XAPAaKTCPHBIC NPU3HAKU IOHATUN U YCTaHABJIMBATH WX B3aUMOCBSA3b,



MCIIOJIb30BaTh COOTBCTCTBYIONIUC MTOHATHSA JUI OOBICHCHUS OTACIBHBIX (PAaKTOB U
SIBJICHUH;

BHIOMpAaTh OCHOBAaHWA W KPUTCPUH JUIS KIACCH(PUKAIMM BCIICCTB U
XMMUYECKUX PCAKIIHN;

yCTaHABIMBaTh IPUYMHHO-CICJACTBCHHEIC CBA3M MCXKJy H3yJ9aCMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYCCKHAC PACCYXJACHUA (MHIYKTUBHBIC, JICAYKTHBHEIC, IIO
aHAJIOTHH), BBIABIATH 3aKOHOMCPHOCTH M TIPOTHBOPCYUS B PacCMaTpPUBACMBIX
SIBIICHUAX, (POPMYIITHPOBATEH BBIBOJGI ¥ 3aKIIFOUCHIS;

IIPUMCHATH B IIPOIIECCE TTO3HAHMS, WCIIOIH3yCMEBIC B XUMHUH CHMBOJIMICCKUAC
(3HAKOBEIC) MOJICITH, TPCOOPA30BRIBATE MOJICIIEHBIC MIPC/ICTABICHUS — XUMUICCKUI
3HaK (CHMBOJI) D3JICMCHTA, XUMHUYecKas (opMmyira, ypaBHCHHC XMMHYCCKOU
pCaKiMy — IMPU PCIICHUU YYCOHBIX IO3HABATCIBHBIX M IPAKTHUCCKHAX 3a]1ad,
IIPUMCHATH Ha3BaHHBIC MOJICIIFHBIC IIPC/ICTABICHUS I BEISBICHUS XapaKTCPHBIX
IIPU3HAKOB U3yJacMBbIX BCIICCTB U XMMUICCKUX PCAKIIHA.

2) 0a30BbIe MCCIETOBATEIBCKHAE NCHCTBUS:

BJIa/ICTh OCHOBAMHM METOJIOB HAay9YHOT'O IIO3HAHWS BCIICCTB M XUMHYCCKHUX
peaxuuii;

(bopMyIHPOBATh IIEJIM U 3a/1a9 UCCIICAOBAHUS, UCIIOIH30BaTh IIOCTABICHHEIC
¥ CaMOCTOSTCIHHO C(OPMYyIMpOBAaHHBIC BOIPOCHT B KadeCTBEC HMHCTPYMCHTA
IIO3HAHWA ¥ OCHOBHI I (POPMHUPOBAHMS TUIIOTE3Hl IO IIPOBEPKE MPABHILHOCTH
BEICKA3bIBACMBIX CYKJICHUN;

BJIQ/ICTh HAaBRIKAMHM CAMOCTOATCIHFHOTO IUIAHWPOBAHUS ¥ IIPOBCICHUS
YICHUYCCKIX IKCIICPUMCHTOB, COBCPIICHCTBOBATh YMCHUS HAOIIOAAThH 32 XOA0M
IIpoIecca, CaMOCTOSTCIHHO IIPOTHO3MPOBATH €r0 Ppe3ysbTaT, (popMynupoBaTth
06001meHns 1 BRIBOIBI OTHOCUTEIIEHO JIOCTOBCPHOCTH PE3YJIHTATOB MCCIICAOBAHNS,
COCTaBIIATHE 00OCHOBAHHKINA OTUET O IPOJICIIAHHOHN paboTe;

IpuoOpeTaTh OMBIT YYCHUYCCKONM HMCCICAOBATCIBCKOM W MPOCKTHOM
JICATCIIGHOCTH, IIPOSBIATH CIOCOOHOCTE M TOTOBHOCTH K CAMOCTOSTCIEHOMY
IIONCKY MCTOJIOB PCIICHUS IPaKTHYCCKUX 33jad, IPUMCHCHHUIO Pa3IMIHbIX
METO/I0B ITI03HAHU.

3) pabora ¢ nadopmanmueii:

OpUCHTHPOBATECS B PA3IMYHBIX WCTOYHHMKAX wHpopMmanuu (HAYyIHO-
HOMYJIIpHAs JIMTEpaTypa XWUMHYCCKOTO COJCPXKAHWSA, CIIPABOYHBIC IOCOOHS,
pecypcel UHTEpHETa), aHamM3upoBaTh MH(QOPMAIMIO pa3IWnIHBIX BHIOB U (QopMm
IIPC/ICTABJICHHUS, KPUTHICCKH OIICHUBATH ed JIOCTOBEPHOCTH 7%}
HEIPOTHUBOPCUYUBOCTE;



(GbopMyIMpOBaTh 3allPOCHl ¥ IPUMCHATH PA3IMYHBIC MCTOJBI IPY IIOUCKE U
orbopc wmHbOpMarK, HCOOXOJAWMOW IS BHIIOJHCHUS Y4YCOHBRIX 3a/ad
OIIPEICIIEHHOrO TUIIA;

npuoOpeTaTh ONBIT MCIOJIB30BAaHUSA HWH(POPMAIMOHHO-KOMMYHIKATHBHBIX
TEXHOJIOTHHA ¥ Pa3IMIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITCIIFHO  BHIOMpaTh ONTUMAIBHYIO  (OpMYy  IIpEACTaBICHUS
uHpopMaIuH (CXEMBI, TpadyKH, JUarpaMmel, TaOJIHUIIEl, PUCYHKH U JPYTHC);

WCIIONB30BaTh HAY9YHBIA S3BIK B KA4CCTBE CpeAcTBA npu  pabore ¢
XUMHUYICCKOM WHQOpMAINCH: TNPUMEHATH MCXKIPEAMETHRIC ((u3maeckue u
MaTCMaTUYCCKUE) 3HAKU ¥ CUMBOJIBI, OpMYJIbl, a00peBraTyphl, HOMCHKIATYPY;

MCIOJB30BaTh M IpeoOpa3oBBIBATH 3HAKOBO-CHMBOJIMYCCKHE CpE/ICTBA
HaTJISTHOCTH.

OniafeHne yHUBEPCAJbLHBIMA KOMMYHHKATHBHBIMH AefiCTBHAMMA:

3a/1aBaTh BOIIPOCHI IO CYIICCTBY OOCYXJaeMOIl TEMBI B XOJIC JIMAJIOTa /K
JUCKyCCHW, BBICKa3hIBaTh WJCH, (GOpMYyJIHPOBATh CBOM  IIPC/IIOKCHUS
OTHOCHTEIIFHO BHITIOJTHCHUS IPE/IOKCHHOM 3a71a4H;

BEICTyIIaTh C IIPE3CHTAIMCH pPE3yJIbTAaTOB IT03HABATCIIHHOMN JICATCIEHOCTH,
HIOJTy9CHHBIX CAMOCTOSTEIIFHO MM COBMECTHO CO CBEPCTHHKAMH IIPH BHIIIOJTHCHUN
XMUMHUYICCKOTO JKCIICPUMCHTA, IIPAKTHICCKON pabOTHI 110 MCCIIC/IOBAHUIO CBOWCTB
M3y9acMbIX BCIICCTB, peaan3anui y4cOHOTO IIPOeKTa U (OpPMYIMPOBATH BRIBOJIBI
II0 pe3yiIbTaTaM IPOBCACHHBIX KCCICAOBAHUMN HyTEM COTJIACOBAHUS IO3UIMU B
X0J1¢ 00CyxIcHUS 1 OOMCHA MHCHUSIMH.

OniafeHne YHHBEPCAJIbHBIMH PEryiSTHBHbLIMH JJeHCTBHSIMH:

CaMOCTOSITCIIFHO IUIAHUPOBATh M OCYIICCTBIATH CBOIO II03HABATCIIHHYIO
JICATCIIGHOCTh, Ompecisas e€ IeMM W 3aJadd, KOHTPOJIMpPOBaTh M IO McEpe
HCOOXOJMMOCTH KOPPCKTHPOBAaTh IIPE/IaracMblii aJIrOPUTM JCHCTBHHA IIpH
BEIIIOJTHCHAMA YYCOHBRIX ¥ HCCJCAOBATCIICKUX 3a7a4, BHIOMpaTs HamboIce
s dekTuBHEIA crOoc06 WX pemeHus ¢ yd4ETOM IIONYYCHHS HOBBIX 3HAHUHA O
BCIICCTBAX M XUMUYICCKUX PCAKIUAX;

OCYIIIECTBIIATH CAMOKOHTPOJIb CBOCH JICATEIHHOCTH Ha OCHOBE CaMOaHaIM3a
¥ CAMOOIICHKH.

INPEJAMETHBIE PE3YJIBTATBI
10 KJIACC

IlpeameTHRIC pe3ynbTaThl OCBOCHMS Kypca «OpraHudeckas XuMUSD)
OTpaXxaroT:

chOpMHUPOBAaHHOCTH TPCACTABICHUA O XUMHYCCKON  COCTABIIAIONICH
CCTCCTBCHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMHUM B IIO3HAHUM SBJICHUHU



IpUpojsl, B (OPMHpDOBAaHMM MBINUICHUS ©  KyJAbTYyphl JIMYHOCTH, €6
(GYHKIIMOHAIRHON TPaMOTHOCTH, HEOOXOIMMO# JIJIS PCIICHUS IPAKTUYCCKUX 3a/1ad
¥ 9KOJIOTMIECKH 0O0CHOBAaHHOTO OTHOINCHHUSA K CBOEMY 3JIOPOBBIO M IIPUPOIHOMN
cpelie;

BIIQJICHAC CHUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIXOYACT:
OCHOBOIIOJIATAIOINMC IOHATAA (XMMHYCCKUA DOJCMCHT, arToM, OJICKTPOHHAs
o6oJ104Ka aToMa, MOJICKYJIa, BaJICHTHOCTB, JICKTPOOTPUIIATCIFHOCTh, XUMUICCKas
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpamEHHAs), MOJIb, MOJIIpHAS
Macca, MOJIIpHBIA OOBEM, YIJICPOJHBIA CKeJeT, (YHKIMOHAJIbHAS TPYIIIA,
pajviKall, ©30MCPHI, U30MEPEI, TOMOJIOTHICCKUMA PSAJI, TOMOJIOTH, YIJICBOJIOPO/IBI,
KHACJIOPOJ] W a30TCOJCPKAIMHAC COCAUHCHHSI, MOHOMEpP, IOJIMUMEpP, CTPYKTYPHOE
3BCHO, BRICOKOMOJICKYJISIPHBIC COCIMHCHHS); TCOPUH M 3aKOHEI (TCOPHUS CTPOCHUS
opranmucckux BemecTB A. M. BymicpoBa, 3akoH COXpaHCHHS MAacChl BCIICCTB);
3aKOHOMCPHOCTH, CHUMBOJMYCCKUMA SM3bIK XMMUH; MHPOBO33PCHUCCKUAC 3HAHMWI,
JCKaNc B OCHOBC IIOHMMAHHS IPUYMHHOCTH W CHCTEMHOCTH XHUMHYCCKHUX
SBIICHUHM, (AKTOJIIOTUYCCKUEC CBCACHHUS O CBOWCTBAaX, COCTaBe, IOIYYCHUH W
0c30MMacHOM HCIOJB30BaHUM BAXKHCUINMX OPraHWYCCKUX BEIICCTB B OBITY M
IIPAKTUICCKOM ICATCIRHOCTH YCIIOBCKA;

chOpMHPOBAHHOCTh YMCHHIA BBISBIATH XAapaKTCPHBIC NPU3HAKHA ITOHATHA,
yCTaHaBIMBaTh MX B3aMMOCBS3b, MCIOJIH30BATh COOTBCTCTBYIOINUC IOHSATUS IPH
OIIMCaHWHU COCTaBa, CTPOCHUS U IIPCBPAICHAN OPTraHUYCCKAX COCMHCHHUI;

c(OpMHPOBAaHHOCTh YMCHHMI HCIOJB30BATh XUMHUYCCKYI0 CHMBOJIMKY JIJIS
COCTaBJICHUS MOJICKYJIIDHBIX ¥ CTPYKTYpHBIX (pa3BEpHYTOH, COKpaImEHHOMN)
GbopMysl OpraHMYCCKHX BCIICCTB U ypaBHCHUN XMMHYCCKMX PCAKIUH,
M3TOTaBIMBATh MOJICIM MOJICKYJl OPraHMYCCKUX BEIICCTB IS MIUIIOCTPAIMHM WX
XMMHYICCKOTO ¥ IPOCTPAHCTBCHHOT'O CTPOCHMUS;

chOpMHPOBAaHHOCTh YMCHU YCTAHABIWBATH IIPUHAJIJIC)KHOCTh H3YUCHHBIX
OPraHWYCCKUX BCIIECTB II0 KX COCTABY H CTPOCHUIO K OIPCACIEHHOMY
KJIaCCy/Tpynne coeauHeHui (YIJICBOJOPOABI, KHCIOPOJ M a30TCOACPIKAIIHC
COCJTMHCHUS, BBEICOKOMOJICKYJISIPHEIC COCJAWHCHWA), JaBaTb MM HAa3BaHUS II0
cuctemarrdcckoii HomeHkiatype (IUPAC), a Taxxe NpHUBOAUTH TPUBHAILHBIC
HA3BaHUSA OT/ICIBHBIX OPraHWYCCKUX BCIICCTB (ITHIICH, IPONMIICH, allCTHIICH,
STHJICHTJIUKOJIb, TJIAIECPUH, (EHON, (OpMAIBICTHI, AICTAIbACTHA, MypaBbUHAS
KHCJIOTA, YKCYCHasl KMCJIOTa, OJICMHOBAs KUCIIOTa, CTCApMHOBAs KHUCIIOTA, TIIF0K03a,
¢bpykTO3a, Kpaxmai, [IeJUIF0JI03a, TJINIIKH);

chOpMHPOBAHHOCTh YMCHHS OIPCJACIATh BHJB XUMHYCCKONH CBSI3M B
OpPTaHWYCCKUX COCAMHCHUAX (OIMHAPHBIC U KPATHEIC);



chOpMHUPOBAaHHOCTE YMCHHUS TIPUMCHSATH IIOJIOKCHHUS TCOPHUU CTPOCHUS
opranmucckux BemecTB A. M. Byrneposa s 00bsICHCHUS 3aBUCUMOCTHA CBOMCTB
BCIICCTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MAacCCHI BCIIICCTB;

chOpMHUPOBAaHHOCT, yYMCHHI  XapakTCpU30BaTh  COCTaB, CTPOCHWUC,
(GOU3UYCCKUC W XUMUYCCKAC CBOMCTBA THUIIMYHBIX IIPC/ACTABUTCIICH Pa3IUIHBIX
KJIACCOB OPraHWYCCKUX BCHICCTB (MCTAaH, OTaH, STWICH, IPONMJICH, AICTHJICH,
OyramucH-1,3, metunOyrtajaucH-1,3, GCH30J, MCTAHOI, BTAHOJ, JTHJICHTIIMKOJB,
TJMIICPUH, ()CHOJI, aIlCTANIB/ICTHI, MypPaBbUHAA W YKCYCHAs KHCIIOTBI, TJIFOKO3a,
Kpaxmaj, [[eJUTI0I03a, aMIHOYKCYCHAsI KHACJIOTa), WLIIOCTPUPOBATE TCHETUICCKYIO
CBA3b MCXKJy HHUMHM YPaBHCHHUSMH COOTBCTCTBYIOIIMX XHMHUYCCKHX PCAKIUH C
WCITOJIb30BAHUCM CTPYKTYPHBIX (YOPMYT;

c(hOpMHUPOBAHHOCTH YMCHUS XapaKTCPU30BATh UCTOYHUKH YTJICBOIOPOJHOTO
ceipbst  (HC(Th, TPUPOAHBIA Ta3, Yroab), CHOCOOK WX mEpepaboTKu U
MIPAKTUICCKOC IPUMCHCHHC ITPOTYKTOB IepepaboTky;

chOpMHUPOBAaHHOCTE YMCHHMHA TIPOBOJIUTH BBIYMCICHUS 110 XAMHYCCKUM
ypaBHCHUSAM (MaccChl, 00bEMa, KOJIMYCCTBA MCXOJHOTO BCIICCTBA WMJIM IIPOJIYKTA
pCaKknuM IO W3BCCTHRIM Macce, OOBEMY, KOIMYCCTBY OJHOTO W3 HWCXOJIHBIX
BCIICCTB WJIM IIPOJYKTOB PCAKIIHN );

c(hOpMUPOBAaHHOCT, YMCHHI BIIQJICTh CHUCTCMOM 3HAHWH 00 OCHOBHEBIX
MCTO/IaX HAYYHOTO MO3HAHUS, UCIOJIB3yCMBIX B XMUMHUH ITPU U3YYCHUH BCIICCTB U
XUMHUYCCKUX SBJICHUNA (HAOIIO/ICHAC, N3MCPCHUC, SKCIICPUMCHT, MOJICIIMPOBAHNC),
WCITIOJIb30BaTh CHUCTCMHBIC XMMHYCCKUC 3HAHWSA JUIS DIPUHATHS PCIHICHUN B
KOHKPCTHBIX JKM3HCHHBIX CHTYyallMiX, CBS3aHHBIX C BCHOICCTBAMH H© HX
IIPUMCHCHUCM;

c(hOpMHUPOBaHHOCTH YMCHHIA COOJIFO/IATH ITPABUJIA MTOJIB30BAHAS XUMUUCCKOMN
TIOCYZIo ¥ J1abopaTOpHBEIM OOOPYJOBAaHMEM, a TAKXKC MpaBwia OOparcHus C
BCIICCTBAMHA B COOTBCTCTBHM C MHCTPYKIIMSIMH 10 BEITTOJIHCHHIO JTAGOPaTOPHBIX
XUMHYCCKUX OITBITOB;

chOpMHUPOBAaHHOCT, YMCHHUH IUIAHWUPOBATh W BHIIONHATH XUMHICCKUHN
SKCIICPUMCHT (IIPCBPAIICHUS OPTaHWMYCCKUX BCIICCTB IPY HATPCBAHWUM, ITOTYyICHUC
STWJIICHA YW W3YYCHUC CT0 CBOMCTB, KAYCCTBCHHEBIC PCAKIMA OPTraHWYCCKHUX
BCIICCTB, JICHATYpaIusa OCIIKOB IPHM HArpCBaHWM, I[BCTHHIC PCaKIMu OCIKOB) B
COOTBCTCTBUM C TIpAaBWJIAMH TCXHUKH OC30MMAaCHOCTH TIpH OOpaImCHUH C
BCHICCTBAMH ¥ J1a00paTOpHBEIM OOOpPYAOBAHUCM, INIPCJICTABIATH PC3YIIHTATHI
XUMHYCCKOTO JKCICPUMCHTA B (OpME 3amucH ypaBHCHHI COOTBCTCTBYHOIIWX
peaknuii 1 GopMyIHpOBATH BEIBOJIKI HA OCHOBC 3THUX PC3yJIETATOB;

chOPMHUPOBAaHHOCT, YMCHUN KPUTHYCCKH aHAIM3UPOBATH XUMHYCCKYIHO
nH(MOPMAIMIO, IIOIy4aCMyIH0 U3 Ppa3HBIX HCTOYHHUKOB (CPCJICTBA MAacCOBOU
uHpopMaruy, UHTEpHET U JpyTHX);



chOpMHUPOBaHHOCT,  yYMCHHWHA  COONIOZAaTh  TMpaBWja  DKOJOTHICCKHU
IICIICCOO0OPA3HOr0 TOBCJICHUA B OBITY W TPY/AOBOM JICATCIBHOCTH B IICIIAX
COXPAaHCHHSA CBOCTO 3JIOPOBBS M OKPYXKAIONIICH IIPUPOJIHON CPCBI, OCO3HABATH
OIIACHOCTHh BO3JICHCTBHS HA XHMBBIC OPraHM3MBI OIPCACICHHBIX OPraHUYCCKUX
BCIICCTB, MOHMMAA cMbICH nokaszarcns IIJIK, moscHaTs HA mpuMepax Croco6EI
YMCHBIIICHUS ¥ MPCAOTBPAICHUS HMX BPCJHOTO BO3JICHCTBHS HAa OpPraHU3M
YCIIOBCKA;

JUIS 00yJarommMXcs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSAMH 3[0POBBS: YMCHHC
IPUMCHATH 3HAaHWUA OO0 OCHOBHBIX JIOCTYIIHBIX MCTOJaX II03HAHWSA BCIHICCTB W
XUMUYCCKUX ABJICHUM;

JUIS CIICTIBIX ¥ CIA0OBHJIANIMX OOYyYaIONIUXCA: YMCHHC HCIIOJIb30BaTh
peasehHO-TOUCUHYIO CUCTEMYy oOo3HaucHuit JI. Bpains jyis 3anmucu XUMUICCKUX

dbopmyit.
11 KJIACC

IMpeameTHRIC pE3ynbTaTRl OCBOCHUS Kypca «OOmas ¥ HeopraHWdccKas
XUMUSD) OTPAXaroT:

chOPMHUPOBAaHHOCTh MPCJICTABICHUN: O XUMHYCCKOM COCTABIIIONICH
CCTCCTBCHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMHUM B IIO3HAHUM SBJICHUHU
npupoAsl, B (GOPMHUPOBAHWM MBIIUICHUS W  KYJBTYpPHl JIMYHOCTH, €&
GYHKIIMOHAITBHOU TPAMOTHOCTH, HCOOXO0IMMOM ISl PCINCHUS MPAKTUYCCKUX 33189
¥ DKOJIOTHYCCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOCMY 3/IOPOBBIO M IPHUPOTHON
cpeg;

BJIQJICHUC CHUCTCMOM  XMMHMYCCKMX  3HAaHMM, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAOIINAC TIOHATHAA (XUMUYCCKHMA DJJICMCHT, aTOM, HM30TON, S-, p-, d-
9JICKTPOHHEIC OpOWTamM aTroMOB, WOH, MOJICKYJIA, MOJIb, MOJIAPHBIA O0OBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIIATCILHOCT, CTCIICHh OKHUCIICHUS, XUMUYCCKAsI CBA3b
(KOBAJICHTHAA, MOHHAS, MCTATMICCKAS, BOJIOPO/IHAS), KPUCTAIMICCKAS PCIIETKA,
TANBl ~ XUMWYCCKUX  PCAKIMA, PpacTBOp, OJICKTPOJIUTHI, HEIJICKTPOJIMUTEL,
QJICKTPOJIMTUYCCKAS JIUCCOIIAAIINS, OKHUCIWUTCIb, BOCCTAHOBUTCIb, CKOPOCTH
XUMHUYCCKON PCAKIMM, XUMUYCCKOC PABHOBCCHUC); TCOPMM WM 3aKOHHEI (TCOpHS
9JICKTPOJIMTUYCCKON Jucconmanuy, nepuoamdcckuii 3akon J{. WM. Menpaencena,
3aKOH COXPAaHCHWS MAacChl BCIICCTB, 3aKOH COXPAHCHUS U IPCBPAIICHUS SHCPTUU
P XUMUYCCKAX PCAKIMAX), 3aKOHOMCPHOCTH, CHMBOJMYCCKUN S3BIK XUMUH,
MHPOBO33PCHUCCKUC 3HAHWSA, JICKAIIMC B OCHOBC IIOHMMAHUS NPUYUHHOCTH U
CHUCTCMHOCTH XMMWYCCKHUX SBJICHWH, (PAKTOJIOTMYCCKUC CBCACHUS O CBOMCTBAX,
COCTaBC, MOJIYICHUH U 6C30ITaCHOM MCIOB30BAHIHN BAXKHCUIITUX HCOPTaHUICCKHAX
BCIICCTB B OBITY ¥ IPAKTUICCKOM JICATCIIFHOCTH YCIIOBCKA,



chOpMHPOBAHHOCTh YMCHHIA BBISBIATH XAapaKTCPHBIC NPU3HAKHA ITOHATHA,
yCTaHaBJIMBaTh MX B3aMMOCBHA3b, UCIOJIH30BaTh COOTBCTCTBYIOIIUC IOHATHUS IIpU
ONMCAaHNM HCOPTaHUYCCKUX BEUICCTB U UX IIPCBPAICHUI;

c(OpMHPOBAaHHOCTh YMCHHMI HCIOJB30BATh XUMHUYCCKYI0 CHMBOJIMKY JIJIS
coctaBicHu (OPMYJ BCIICCTB ¥ yPAaBHCHMA XMMHYCCKHUX  PCAKIIUH,
cuctemarracckyio HomeHKIaTypy (IUPAC) u TpuBnansHbic Ha3BaHUS OTACIBHBIX
HCOPIaHWYCCKUX BeEIeCTB (yrapHbIA Ta3, YIJICKHCIBIA Ta3, aMMHaK, raméHas
M3BECTh, HETaNIEHAs N3BECTh, IUTHEBAS COJIA, IUPHUT U JIPYTHC);

c(hOpMHPOBAHHOCTh YMCHHN OIIPE/ICIATh BaJICHTHOCTh M CTCIICHh OKMCIICHUS
XUMHUYCCKUX DJICMCHTOB B COCJIMHCHHUSAX Pa3IMYHOrO COCTaBa, BHUJI XWMHUYCCKOU
CBs3M (KOBaJICHTHAS, MOHHAS, MCTAJUIMICCKAs, BOJOPO/IHASA) B COCIUHCHUAX, THII
KPUCTAJUIMICCKON PEmIETKN KOHKPETHOTO BCINECTBA (ATOMHAS, MOJICKYJISIpHAs,
MOHHAS, MCTAJUIMICCKAs), XapaKTep CPE/bl B BOJIHBIX PACTBOPaX HEOPTaHMICCKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTH yMCHUH yCTaHaBIMBaTh IIPUHA/JIC)KHOCTh
HCOPIaHWYCCKMX BEHICCTB II0 WX COCTaBy K OIPCACIEHHOMY KIIAacCy/Tpyriie
COCTMHCHMI (TIPOCTHIC BEIICCTBA — METAJLIBI M HEMCTAJUIBI, OKCH/IBI, OCHOBaHUS,
KHACJIOTBL, aM(OTCPHBIC THAPOKCH/IBI, COJIH);

c(hOpMHPOBAaHHOCTh YMCHHUIA PACKPHIBATH CMEICI IICPHOMYCCKOTO 3aKoHa /Jl.
. MenieneeBa 1 ICMOHCTPAPOBATH €TO CUCTEMATU3UPYIOIIYIO, 00BICHUTCIIHHYIO
¥ IIPOTHOCTHYICCKYIO QYHKITUY;

chOpMHPOBAaHHOCTh YMCHHI XapaKTCpU30BaTh JJICKTPOHHOE CTPOCHHC
aTOMOB XMMUYCCKUX dJceMcHTOB 1-4 mnepuonoB Ileproandeckoil CHCTEMEI
xummdcckux dmeMeHToB JI. WM. MeHnjeneeBa, ucmonb3ys NHOHATHA «S-, p-, d-
9JICKTPOHHEIC opbuTamm», «HEPreTUYCCKUC YPOBHI, 00OBACHATH
3aKOHOMCPHOCTH WM3MCHCHHS CBOMCTB XMMHMYCCKHUX DJICMCHTOB U UX COCVMHCHUN
110 repuojiaMm u rpymmam Ileprograeckoi cuctemMbl XuMUICeCKuX y1eMeHTOB [, U.
Mecucnecna,

chOpMHPOBAaHHOCTh yYMCHHW  XapakTepu30BaTh (OMKCHIBATH)  OOIIME
XUMUYCCKAC CBONCTBA HCOPraHMYCCKUX BCIICCTB  Ppa3jIMUHBIX  KJIACCOB,
IIO/ITBEPXK/AATh CYIICCTBOBAHUC I'CHCTUYCCKON CBA3M MEXKIY HCOPraHMYCCKUMU
BCIICCTBAMH C ITIOMOIIBIO YPABHCHUM COOTBETCTBYIOIINX XUMUUCCKUAX PCAKIUL;

c(hOpMHPOBAHHOCTh YMCHHS KJIACCH(PHUIIMPOBATH XMMUYCCKUC PEAKIAU II0
Pa3IMYHBIM IIpU3HAKaM (JUCIIy W COCTaBy PCarvpyloIIUX BEIICCTB, TCIUIOBOMY
sbdekTy peaknumu, M3MCHCHHUIO CTCIICHCH OKHCJICHUS JJICMCHTOB, OOpaTHMMOCTH
PCaKIny, YIaCTHIO KaTau3aTopa);

c(hOpMUPOBAaHHOCTE YMCHHMA COCTABJIATH YPABHCHHS PCAKIIMHA Pa3TUIHBIX
TUIIOB, IIOJTHBIC ¥ COKpPAIIEHHEIC YPaBHCHUS PCAKIN MOHHOTO 0OMCHA, YIUTHIBaAS
YCIIOBUSL, IIPY KOTOPBIX 3TH PCAKIHU MIYT JO KOHIIA;



chOpMHPOBAaHHOCTh YMCHHH IIPOBOJIATH PCAKIMH, IIOATBCPIKIAIOIINC
Ka4CCTBCHHBI COCTaB pa3IMYHBIX HCOPraHWYCCKUX BCIICCTB, pPAacliO3HABAThH
OIIBITHBIM ITyTEM MOHEI, IIPUCYTCTBYIOUIUC B BOJIHBIX PACTBOPAaX HCOPTaHUYCCKUX
BCIIICCTB;

chOpMHPOBAaHHOCTh YMCHHHA  PAacCKphIBaTh CYIIHOCTb  OKHUCIUTCIIHEHO-
BOCCTaHOBUTCIIHHBIX PEAKIAN ITOCPEJICTBOM COCTaBJICHHS JJICKTPOHHOTO OayiaHca
9TUX PCAKIINM;

c(hOpMHPOBAHHOCTh YMCHUN OOBSCHATH 3aBUCMOCTH CKOPOCTH XMMIICCKON
PCaKIUy OT Pa3IMIHBIX ()aKTOPOB; XapaKTCP CMCIICHUS XMMIICCKOI'0 PAaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETo Bo3zciicTBus (npunmun Jle Illatense);

chOpMHPOBAaHHOCTh YMCHHU XapaKTCpHU30BaTh XHMHYCCKHAC IIPOIICCCHL,
JIC)KANMC B OCHOBE IPOMBIIUICHHOTO IIOJy9CHUS CCPHOM KHCIOTHI, aMMHaKa, a
TAKKC CHOPMHUPOBAHHOCTH NPCJICTABIICHUA 00 OOIMMX HAYYHBIX NPUHIIAIIAX U
9KOJIOTHYECKUX MpobIeMax XUMIICCKOTO IIPOM3BO/ICTBA;

c(OpMHPOBAHHOCTh YMCHUI NPOBOJUTH BHIYUCIICHUA C HCIIOJIBE30BAHACM
IOHATHS «MAaccOBas JIOJS BCIIECTBA B PacTBOPE», OOBEMHEIX OTHOIICHWHA Ta30B
IIpY XUMHYCCKUX PCAKIMAX, MAcChl BEIIECTBA WK 00hEMA ra30B IO U3BECTHOMY
KOJIMYCCTBY BEIICCTBA, Macce Wil 00BEMY OJIHOTO W3 yJaCTBYIOIMIMX B PCAKIUU
BCIICCTB, TEIUIOBOTO 3¢(eKTa peakni Ha OCHOBE 3aKOHOB COXPAHCHHS MAacChI
BCIICCTB, IIPCBPAICHUA U COXPAHCHUS SHCPI UM,

c(hOpMHUPOBaHHOCTH YMCHHIA COOJIFO/IATH ITPABUJIA MTOJIB30BAHAS XUMUUCCKOMN
TIOCYZIo ¥ J1abopaTOpHBEIM OOOPYJOBAaHMEM, a TAKXKC MpaBwia OOparcHus C
BCIICCTBAMH B COOTBETCTBHM C MHCTPYKIIMSMH IIO BEIIOJHCHHUIO JIAOOpaTOPHBIX
XMMUYCCKHX OIBITOB,;

c(OpPMHUPOBAHHOCTh yMCHHWI IUIAHAPOBATh M BHINOJIHATH XUMHUYCCKUHN
9KCIICPUMCHT (Pa3JIOKCHHUE IEPOKCHJIa BOJOPOJia B IIPUCYTCTBUHM KaTalIM3aToOpa,
OIIPC/ICTICHUE CpEABl PAcTBOPOB BCHICCTB C IIOMOIIBIO YHHBEPCAIHHOTO
VH/IMKATOPa, BIMSHUAC PA3INIHBIX (PAKTOPOB HA CKOPOCTh XMMUYCCKOW PCaKIIWH,
peakiuyu MOHHOTO OOMCHA, KaYCCTBCHHEIC peaknuy Ha cyinbdar-, xkapOoHaT- |
XJIOpW/I-AaHUOHBI, HA KaTHOH aMMOHUS, PCIICHUC IKCICPHMCHTAIBHEIX 33/1a9 IO
teMaM «Metamiel» U «HemeTaiuisl») B COOTBETCTBHM C IIPABIJIAMH TCXHUKH
6e3omacHOCTH IpY OOpAIEHNH C BENICCTBAMU U J1abOpaTOpHEIM 000pY/I0BaHUCM,
IPC/ICTABIATh PE3yIbTaTHl XNUMHYCCKOT'O0 JKCICpUMEHTA B (QopMe 3ammcu
YPaBHCHUI COOTBCTCTBYIOIIMX pPEaKIWii ¥ (OpMyIMpOBaThH BHRIBOJAKI Ha OCHOBE
9THX PE3yJILTATOB;

chOpMHPOBAHHOCTh YMCHUIM KPUTHUCCKH aHAIM3UPOBATH XUMHUYCCKYIO
“HGOpMAIMIO, IIOJyJ4acMyH0 M3 Ppa3HBIX WCTOYHHKOB (CPE/ICTBA MAacCOBOM
KOMMYyHUKaIu, UHTEpHET U IpyTrux);



chOpMHUPOBaHHOCT,  yYMCHHWHA  COONIOZAaTh  TMpaBWja  DKOJOTHICCKHU
IICIICCOO0OPA3HOr0 TOBCJICHUA B OBITY W TPY/AOBOM JICATCIBHOCTH B IICIIAX
COXPAaHCHUS CBOCTO 3/I0POBBI W OKPYXKAIOMICH NPHUPOJHON CPC/ABI, OCO3HABATH
OITACHOCTH BO3/ICHCTBHS Ha YXMBBHIC OPraHU3MEI ONPC/CICHHBIX BEIICCTB, IIOHUMAS
cmeicn mokasarens IIJIK, moscHATe Ha IpuMepax CIOCOORI YMCHBIICHHUS U
IIPCIOTBPAIICHUS WX BPCIHOTO BO3/ICHCTBHS HA OPraHU3M YCIOBCKAa,

JUIS 00yJarommMXcs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSAMH 3[0POBBS: YMCHHC
IPUMCHATH 3HAaHWUA OO0 OCHOBHBIX JIOCTYIIHBIX MCTOJaX II03HAHWSA BCIHICCTB W
XUMUYCCKUX ABJICHUM;

JUISL CIICIIBIX ®  CIa00oBHAAMAX OOYYAIOMHUXCSA: YMCHHC MCIIOJIB30BATh
peasehHO-TOUCUHYIO CUCTEMYy oOo3HaucHuit JI. Bpains jyis 3anmucu XUMUICCKUX

dbopmyit.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne mi/m

HanMenoBanne pa3ejioB H TEM
NPOrpaMMbI

KoanuecTBO 4acoB

Bceero

KonTpouasnbie
padoTsl

IIpakTHucckne
padoTsl

DJICKTPOHHBbIC
(mudposnie)
o0pa3oBarejbHbIC

pecypeni

Pazpnen 1.

TeopeTHuecKHe OCHOBBI OPTaHHIECKOH XHMHAH

1.1

IIpenmer opranudeckoi XuMuHd. Teopus
CTPOCHUS OPTraHUYECKUX COCTUHECHUN A.
M. bytneposa

Hroro no pasgeny

Paznen 2.

Yraesoaopoanst

2.1

IIpenensubIe YrIeBOAOPOIB — AJKaHbBI

2.2

HenpenensHrble yriieBoAOpOIBI: alIKEHEI,
aJIKaTUCHBI, AJIKUHBI

2.3

ApomMarndeckue yrieBoJI0pOabI

24

ITpupoaHbIe HICTOYHUKH YTIEBOAOPOJIOB U
ux nepepaboTka

Hroro no pasgeny

13

Pa3nen 3. Kuciiopoacoaepxxanue OpranniecKue coex

HHCHHSA

3.1

Cruptsl. ®eHon

3

3.2

Annneruapl. KapOOHOBBIE KUCTOTHIL.
CnoxHble 5pupsl

7

33

VYriepopl




Hroro no pasgeny

13

Paineu 4. Azorconepikaniie OpraHHIecKHe COeTHHEH

HA

4.1 AMUHEBL. AMUHOKHCIIOTEL Benku

Hroro no pasgeny

Pazgen 5. BeICOKOMO/IEKYISIPHBIC COCTHHCHHN

5.1 ITnactmaccel. Kayayku. Bomoxna

Hroro no pasgeny

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

34




11 KJIACC

HanMenoBanne pa3ejioB H TEM
NPOrpaMMbI

Ne m/m

KoanuecTBO 4acoB

Bceero

KonTpouasnbie
padoTsl

IIpakTHyeckne
padoTsl

DJICKTPOHHBbIC
(mudposnie)
o0pa3oBarejbHbIC

pecypeni

Pa3nen 1. Teoperuueckne OCHOBBI XHMHAH

Crpoenue aromoB. Ilepuoguaeckuii 3ak0H
1.1 u [lepuogudeckas cucteMa XUMHIESCKUX
asnemenToB J[. 1. MenneneeBa

Crpoenue BeniectBa. MHoTr0o06pasue
BEIIECTB

1.2

1.3 XVMHYECKUE PEaKIIUH

Hroro no pasgeny

Pa3nen 2. Heopranudeckasi XaMust

2.1 Meramnel

2.2 Hewmertannsl

23 Cai3p HEOPraHUuICCKUX U OPTaHHICCKUX

BEIIECTB

Hroro no pasgeny

17

Paznen 3. XumMua ¥ xKH3nL

3.1 XuMHUA U KU3HL

Hroro no pasaeny

OBIIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

34







INOYPOYHOE IINTIAHUPOBAHUE

10 KJIACC
Koan4iecTBo yacos DJICKTPOHHBbIC
e Tema ypoxa Konrpoasnnie | IlpakTHueckne Aara UHppOBLIC
n/n Bceero H3Y4CHHS o0pa3oBarejbHbIC
padoThI padoThI
pecypent
1 IIpenMer opranudeckoy XUMHH, €& 1
BO3HHMKHOBEHHUE, Pa3BUTHE U 3HAYCHUE 02.09.2024
Teopus cTpoeHUs OPraHUICCKUX
2 coenuuaeHuii A. M. bytnepoBa, eé 1 09.09.2024
OCHOBHBIE TTOJIOKEHUS
IIpencraBnenue o knaccuuxanuu
3 opranuveckux BemectB. Homenknarypa 1
(cucremarudeckas) ¥ TPUBHAIBHEBIE 16.09.2024
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHMUE, 1
TOMOJIOTHYECKHUH psif 23.09.2024
5 MeraH u 5TaH — npocTeimme 1
MPEACTABUTENH AJIKAHOB 30.09.2024
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1 07.10.2024
7 OTHWIIEH U IPONIUJICH — MPOCTEHIHe 1
MPECTaBUTENH ATKEHOB 14.10.2024
g IIpakruueckas pabora Ne 1. «Iloxyaenue 1 1
JTUJICHA U U3YYCHHE €TO CBOWCTB) 21.10.2024
9 Anxanuensl. byraguen-1,3 u 1
MetunOyraauen-1,3. [omy4uenue 11.11.2024




CHHTETHYECKOTO KayJuyKa U Pe3UHBI

AJIKHMHBI: COCTaB U OCOOEHHOCTHU CTPOCHUS,

10 ﬁozouowsa@mzss paa. Anerunes — 18.11.2024
MIPOCTEHIINIA TIPEICTABUTEND AJTKHHOB
1 Brraucnenus no ypaBHEeHHIO XUMHYECKOH
peakiu 25.11.2024
12 Apensl: 6eH301 U Tonyos. TOKCHIHOCTh
apeHoB 02.12.2024
I'eneruueckas CBsA3b yIIIEBOIOPOJIOB,
13
MIPUHAJJICKAMUX K Pa3TUIHBIM Ki1accam 09.12.2024
ITpupoHBEIe HCTOYHUKH YTIICBOIOPOIOB:
14 IIPUPOJIHEIN ra3 u :o_dqmz..o He(TAHBIE 16.12.2024
ra3sl, HeQTh U NPOIYKTHI €€ TepepaboTKU
ITpupoHBEIe HCTOYHUKH YTIICBOIOPOIOB:
15 IIPUPOJHEIN Ta3 U :o_dqmz..o He(TAHBIE 93.12.2004
ra3sl, HeQTh U NPOIYKTHI €€ TepepaboTKU
16 KonTponsHas paboTa mo pasaeny
«YTIeBOA0POALDY 28.12.2024
17 IIpenensHbBIe OTHOATOMHBIE CITHPTHI:
METaHOII ¥ 9TaHol. Bojopoanas cBsa3b 13.01.2025
18 MHOr0aTOMHEIE CIIUPTHL: dTHICHTITHKOIb H
TJIMICPUH 20.01.2025
@DeHo: CTPOEHHE MOJIEKYIBI, (pu3ndecKue
19 .
U XMMHUYECKUE CBOICTBA, MPUMEHEHHE 27.01.2025
20 Annnaeruapl: GopMabaerus U
areTaIbIETHI. AIIETOH 03.02.2025
OmHOOCHOBHEIE IIpE/IeNTbHEIE KapOOHOBEIE
21
KHCTIOTHI: MypaBbUHAs U YKCYyCHAs 10.02.2025




22

ITpaktuueckas pabota Ne 2. «CpoiicTBa
pacTBOpa yKCYCHOU KUCIIOTBD»

17.02.2025

23

CreapuHOBas M OJIEMHOBAsI KUCIIOTBI, KaK
TIPEJICTABUTENN BHICTITNX KapOOHOBBIX
KHCTIOT

24.02.2025

24

MBb11a KaK COJTH BBICIIMX KapOOHOBBIX
KHCJIOT, HX MOIOIIEe JICHCTBUE

03.03.2025

25

Crnoxnble 5pUpHI KaKk TPOU3BOAHBIE
KapOOHOBBIX KUCIOT. I HAPONIH3 CIIOKHBIX

a¢upoB

10.03.2025

26

Kupsl: ruapOnN3, NPUMEHEHHE,
6uonoruyeckas pojs KUPOB

17.03.2025

27

VTIIeBoJBI: COCTaB, KJIaCCU(pUKAITUAL.
Baxmuneiimme npeacTaBUTENHN: TIIIOK03a,
dbpykTo3a, caxaposa

31.03.2025

28

Kpaxman u njemironos3a Kak IpUpOTHbIE
TOJIMMEPHI

07.04.2025

29

Kourponsnas pabota 1o pasaeny
«Kucnopojicoiepxangie OpraHnaeckue
COCTUHECHUS

14.04.2025

30

AMWHEI: METHJIAMHUH W aHUJINH

21.04.2025

31

AMHHOKUCTIOTHI Kak aM(OTEpHEBIE
OpraHUYECKHUE COEMHEHU, UX
ouonoruueckoe 3Hauenue. Ilenrugn

28.04.2025

32

benku xak npupotHBIE
BBICOKOMOJICKYJISIDHBIE COCTUHEHHS

05.05.2025

33

OcHOBHEIE IOHATHSI XUMHAHU




BBICOKOMOJICKYJISIPHBIX COCTMHEHUN 12.05.2025
OCHOBHEBIE METOJIBI CHHTE3a
34 BEICOKOMOJIEK HBEIX COC/THHEHHH. 1
YIAp A 19.05.2025

IInmacTmaccsl, kaydykH, BOJJOKHA

OBIIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KosniecTBO 4acoB

KonTpouasnbie

Bcero
padoThI

IIpaxTHyeckne
padoTsl

Jara
H3yYeHHN

DJICKTPOHHBbIC
nudposbic
o0pa3oBarejbHbIC

pecypeni

XuMu4eckuit oeMeHT. ATOM. DJIeKTpOHHAS
KOH(UTypanus aToMOB

05.09.2024

Ilepuoaunueckmii 3axoH u Ilepuoaudeckas
CHCTEMa XUMHUYECKUX dneMeHToB JI. U.
Memnneneesa, ux CBA3b C COBPEMEHHOI
TEOPHUEH CTPOCHUS aTOMOB

12.09.2024

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHUX DJIEMEHTOB M UX COCAMHEHMIA
II0 TpyNIaM U nepuojaM. 3HadcHHe
HEPUOIUIECKOTO 3aKOHA ¥ CHUCTEMEI
xuMmn4deckux sneMmenToB /.. Menneneera B
Pa3sBUTHH HAYKH

19.09.2024

Crpoenue BemecTBa. XUMHUUYECKas CBA3b, €€
BH/IBI; MEXaHU3MBI 00pa30BaHuUs
KOBaJIeHTHOH cBs3u. BogopoaHas cBs3b

26.09.2024

BaneHTHOCTB. DIEKTPOOTPHIIATENILHOCTD.
Crenenn okuciaeHus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJICKYISIPHOTO
CTPOCHUS

03.10.2024

IlonATHE 0 AUCTIEPCHBIX CUCTEMAaX.
HcTuHHBIE U KOJUIOUIHBIE PACTBOPHL
MaccoBas 1014 BelecTBa B pacTBOPE

10.10.2024




Knaccudukaiius 1 HOMEHKIIATypa
HEOPraHNIECKUX coeqMHeHUN. I'eHeTnaeckas
CBS3b HEOPraHUYECKUX BEIIECCTB, Pa3TUIHBIX
KJIacCOB

17.10.2024

Knaccudukarims XMMUIeCKUX peaKiuii B
HEOPraHUIECKOM ¥ OPraHUICCKONH XUMHH.
3aKoH COXpaHEeHHs MacChl BEIECTB; 3aKOH
COXpaHEeHHS U TPEBpaIeHUs SHEPTHU TIpU
XUMHYECKHX PEaKITUIX

24.10.2024

Ckopocts peaknuu. OO6paTUMBIE peaKIIvu.
XVWMHYECKOE paBHOBECHE

07.11.2024

10

IIpaxtuueckas pabora Ne 1. «Bnusiaue
pa3nUYHBIX (PaKTOPOB Ha CKOPOCTh
XUMUYECKOU PEAKIINI»

14.11.2024

11

Onexrponutuueckas auccoruanys. [lonsatue
0 BojiopoaiHOM mokazatene (pH) pactBopa.
Peaxiuu wornnoro oomena. ['maponus
OpPraHUYECKUX M HEOPTaHUIECKUX BEIECTB

21.11.2024

12

OxuCIUTENEHO-BOCCTAHOBUTEIBHBIC
peaknuu. [lonstue 06 anekTponuse
pacIIaBOB U PaCTBOPOB COJIEH

28.11.2024

13

Kountponsnas pabora 1o pasaeny
«Teopernyeckrie OCHOBBI XUMHUN

05.12.2024

14

Meramnsl, ux nonoxenue B Ilepuoguaeckoi
CHUCTEME XUMHUIeCKHX deMeHToB /JI. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS
atomoB. O0mue puzndeckue CBOMCTBa
METAIIIOB

12.12.2024




15

CrnaBbl METAIIIOB. DNEKTPOXUMHYECKUN
P4 HaNpsHKEHUH METalIoB

19.12.2024

16

XuMHYECKHE CBONCTBA BAKHESUITINX
METAJIOB (HATPUii, KaJTUH, KalbIAi, MarHui,
AIIOMUHUN) U UX COEMHEHUH

26.12.2024

17

X¥UMHYECKHE CBOICTBA XpOMa, MEIU U UX
COC/TUHEHHH

16.01.2025

18

XuMHYeCKHEe CBOMCTBA IIMHKA, XKelie3a U UX
COC/TUHEHHH

23.01.2025

19

ITpaktuueckas pabora Ne 2. "Pemenue
SKCIEPUMEHTAIBHBIX 33]a4 IO TEME
«Meranne»"

30.01.2025

20

HemeTamnnbl, UX MOJIOKEHUE B
TTepuoauueckoii cCTEME XMMHYECKUX
snemenToB /. 1. MeneneeBa u
0COOEHHOCTH CTPOCSHHS aTOMOB

06.02.2025

21

DU3NICCKUE CBOMCTBA HEMETAILIOB.
AnnoTpors HeMeTaUIoB (Ha mpuMepe
KHUCTIOpOoJia, cephl, ocdopa U yrieposa)

13.02.2025

22

XVMMHYECKUE CBOMCTBA FAJIOT€HOB, CEPHI U
HMX COEIUHEHHIA

20.02.2025

23

XuMmudeckue CBOWCTBa a30Ta, ocdopa u ux
COC/TUHEHHH

27.02.2025

24

XVMHYECKHE CBOICTBA YIiepoaa, KpeMHHUS U
HMX COEIUHEHHIA

06.03.2025

25

IIpumeHneHNE BaXHEHIINX HEMETALIOB M UX
COC/TUHEHHH

13.03.2025

26

O000menne U cucTEMaTU3AIHS 3HAHUI 110




teMe «Hemerannepy. Beraucnenus no
YpaBHEHHMAM XMMHUYECKUX PEaKIUil U
TEPMOXUMUYECCKHUE PaCIEThI

20.03.2025

27

ITpaxtuueckas pabora Ne 3. «Pemenue
OKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsr"»

03.04.2025

28

Kounrponsnas pabora 1o reMam «Metannsny
u «Hemerannsny/Beepoccuiickas
poBepovHas paboTa

10.04.2025

29

Heopranudeckue v OpraHM4ecKue KUCIIOTHI.
Heopranudeckue u opraHu4eCKHe
OCHOBaHMS

17.04.2025

30

AmdoTepHbIe HeOpraHUIECKHUE U
opranngeckue coenuHeHus. I'eneTndeckas
CBSI3b HEOPraHUIECKUX U OPTaHUIECKUX
BEIIIECTB

24.04.2025

31

Pone xumuu B 00ecriedeHH DKOJIOTHICCKOM,
SHEPTreTUIECKOM M MUIIEeBOH 6e30macHOCTH,
Pa3BUTHH METUITUHEI

15.05.2025

32

IIpencraBnenus 06 0OMMX HAYIHBIX
MPUHIIUIAX TPOMBINUICHHOTO NOIYIeHHUS
BaXHEHIIINX BEIIECTB

15.05.2025

33

YenoBek B MUpE BEIIECTB U MAaTEepUaIoB

22.05.2025

34

X¥MHS U 3I0pOBBE YeI0BEKa

22.05.2025

OBIIIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME

34







YYEBHO-METO//MYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

METO/JUYECKHUE MATEPHAJIBI UISI YAUTEJIA

IMUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETH

MHTEPHET






