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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XHMMHU Ha YpPOBHE CpeIHEero oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 No 273-03 «O06
oOpazoBanun B Poccuiickoit @enepauun», TpeOOBaHUNH K pe3ysibTaTaM
ocBoeHUsl (enepanbHON 00pa30BaTENbHON MPOrpaMMbl  CpPEeIHEro OOIIero
oOpazoBanust  (DPOII  COO), npencraBneHHbIXx B DeaepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBaHus  y4eOHOro mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
OpraHU3aUAX Poccuiickoi Odenepaunu, peanu3yommx OCHOBHEIE
oOpazoBarenbHbIE TPOTrPaAMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccuiickoii Peaepaunu Ha 1niepuon g0 2025  roman
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pabOoTKe MpOrpaMMBbl MO XUMHUH, K ONPEIEICHUIO
oOmen crpaterud OOy4YeHHs, BOCHHTAHHS UM PAa3BUTHS OOyYaroUIuXcs
cpeacTBamu y4yeOHoro mpeamera «Xumus» mist 10—11 kiaccoB Ha 6a3zoBom
YPOBHE COCTaBWJIM  KOHIenTyainbHble nonoxenus @dI'OC COO o
B3aUMOOOYCIIOBJIECHHOCTH LI€JIEH, COJEp)KaHMs, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBITTY CKHUKAMHU
0011e00pa3oBaTeIbHON  OpPraHU3aIliH, SIBISIETCS HEOTHEMJIEMON YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAIONIMM HTAllOM peaju3alui Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYIIUX
IIEJIOCTHON CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OJTHU IEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJbTYpPhl YEJIOBEKa, a TaK¥Ke JKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3[I0pPOBbIO U MIPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOyyarommxcsi Ha YpPOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
y4eOHOro mpeaMeTra «XUMHsS», COJACp)KaHHE W TMOCTPOEHHE KOTOPOTo
OTIPE/ICNICHbl B MPOTPaMMeE MO XUMHUHU C YU4ETOM CHelUu(PUKH HAyKU XUMUHU, €€
3HA4YECHUS B MO3HAHUM MPUPOIBI M B MATEPUAIILHON KHU3HU OOIIECTBA, a TAKXKE C
y4€ToM OOIUX Leded ¢ NPUHIUIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMBbI cpefaHero oéOmiero obpasoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B
COBPEMEHHOW IMBWJIM3AllMM, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHPOBAHWE PalMOHAIHHOTO
HAy4YHOTO MBIIUIIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEJCTaBIEHUs 00
OKpYXXalollleM MHUpE KaK O €JAUHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dopMHpyeTCsT B XMMUUM HAa OCHOBE IIOHMMAaHHUS BELIECTBEHHOI'O COCTaBa
OKpY>KaroIlller0 MUPA, OCO3HAHMS B3aUMOCBSA3U MEXIY CTPOECHUEM BEIIECTB, UX
CBOMCTBAMU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEWUCTBYS C JOPYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUS
CTaJla HEOThEMJIEMOM YacThbIO MHUPOBOW KYyJbTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHENIHOT0 TPYyJAa U XKU3HHM Kakaoro wieHa obmiecrBa. CoBpeMEHHasT XMUMUS
KaK HayKa CO3MJaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha
pelieHrne TiI00albHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHS UEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOW, MHUIIEBOM, SKOJOITMYECKOW O€30MacHOCTU U
OXpaHbI 310POBbSI.

B cootBeTcTBUM C OOIIMMH UEISIMU M NPUHIUIIAMU CPEIHEro OOILEro
oOpazoBaHus cojepkaHue mnpeamera «Xumus» (10—11 xkmaccel, 0a30BbIi
YPOBEHb W3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOJIMMYI UM  JUJII  BBIPaOOTKH
MHUPOBO33PEHYECKUX OPHUEHTUPOB, YCIIECIIHOTO BKIIIOUECHHS B KU3Hb COLIMYMA,
IpOJOJDKEHUs 00pa3oBaHMsl B Pa3lMYHBIX 0O0JacTsIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocrapnsomumM - npeaMeTa «XUMUsS» SBISIIOTCS  0a30BbIE  KypChl —
«Oprannueckast xumus» U «OOIIasi U HeOpraHWYecKas XUMHSD, OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUSI KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM HAyKH:
CHUCTEeMa 3HaHUM M0 HEOPTraHWYECKOW XUMUU (C BKIIFOUECHUEM 3HAHUH W3 0011Iei
XUMUH) U OpraHuYecKod Xxumuu. @opMUpOBaHUE JAHHOW CUCTEMBbI 3HAHUU MIPU
M3YYEHUU TIpeAMeTa OO0EeCleYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPHU XUMUHU.

CrpykTtypa conepxaHusi KypcoB — «Opranndeckas xumus» u «OOmas u
HEOopraHuveckas XuMus» cHOpMHUpPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0/Ja K HW3Y4YEHHI0 Y4YeOHOro marepuana U o0O0yCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETUUYECKNX YpOBHsIX. Tak, B Kypce€ OpraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHUECKOW TEOPUM CTPOCHHSI OPraHUYECKHX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMUUECKUX U DJIEKTPOHHBIX
MpEeJCTaBICHU O cTpoeHuu BemlecTB. CBeleHUs 00 H3ydaeMbIX B Kypce
BELIECTBAX JAalOTCd B Pa3BUTUM — OT YIJIEBOJAOPOJIOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COeIMHEHHH. B Kypce opraHudyeckoil XuMHUHU
NOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsI TEpPBOHAYAJbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIacCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHUS, O XUMHUYECKON peaKinu.

[Tog HOBBIM yTrjOM 3peHUS B TpeaMere «XuMus» 0a30BOTO ypOBHS
paccMaTpUBaeTCs W3YUYEHHBI HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOpEeTUYECKN MaTepuanl U (HaKTOJOTUYECKUE CBEICHUS O BEIIECTBAX U
XUMUYECKOU peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01Iast 1 HeopraHudecKas
XUMUSD» 00yYarolmuMcs MPeI0CTaBIsAeTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHa C OOUIETEOPETUYECKUX UM METOJI0JIOTHYECKUX
NO3UIUHI, TIIy0Ke MOHATh UCTOPUUECKOE U3MEHEHUE (DYHKIIMM 3TOro 3aKoHa —
oT 00o01Iaromel 10 OOBICHSIONIECH U MPOTHO3UPYIOIIEH.



Enunas cucrtemMa 3HaHWA O BaXKHEMIIMX BEUIECTBAX, HX COCTaBeE,
CTPOEHHHU, CBOMCTBAX M NMPUMEHEHUH, & TAKKE O XUMHUYECKUX PEAKLUAX, MX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHus JaonojHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAaMHU COJAEPKaHUSA, HMEIOIMIMMHU KYJIbTYpPOJIOTHYECKUN U
MPUKIATHON XapakTep. JTH 3HAHUSA CHOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABAaTEIbHOM M
MIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKECHUS
K Ipolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX NPHUIIOKEHUMN
XUMUHU, T[OMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICJIUBaTh HMH(POpPMAIMI0O M MPUMEHATH €€ JUIsl MONOJHEHUS 3HaHUM,
pEUICHUS] MHTEIUIEKTYalbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEA0BATENBCKUX
3amad. B menom coxepikaHue ydyeOHOro mnpeamera «XUMHS» JaHHOTO YpPOBHS
M3Y4YEHUsI  OpPUEHTUPOBAaHO  Ha  (OpPMHpPOBAHHE y  OOyYaroOLIUXCSH
MHUPOBO33PEHYECKON OCHOBBI JIsl TOHUMAaHUs (PUITOCO(PCKUX HAEH, TAKUX KaK:
MaTepuaibHOE E€IMHCTBO HEOPraHMYECKOr0 W  OPraHM4yecKoro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHEM, I03HABAEMOCTh
MPUPOJHBIX SBJICHUNA MyTEM 3KCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEKITY
HOBBIMU (PaKTaMH M TEOPETHUECKUMU NPEANOCHIIKAMHU, OCOZHAHUE POJIA XUMUU
B pEUICHUH OHKOJOTMYECKHMX TpodsieM, a Takxke MpoldjeM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPBS, CO3JaHUS HOBBIX TEXHOJOTHMH U
MaTepHaOB.

B miaHe pemieHus 3amady  BOCHUTAHUSA, PA3BUTHS M COLHUAIU3ALMH
oOy4aromuxcsi TPUHATbIE TPOrpaMMO MO XHMMHUHU TOAXOJbI K OIpeneICHUI0
COJEp’KaHUsl W TOCTPOEHUS NpeaMeTa MpeaycMaTpUBaroT (OpMUpPOBaHUE
YHUBEpPCAJIbHBIX Y4E€OHBIX JEHCTBUM, HMEIOIUX ©0a30BO€ 3HAUYECHHUE IS
pPa3IMYHBIX BHUAOB JAESTENBHOCTU: pELICHUS NpoOsieM, TMOHWCKa, aHalu3a |
00paboTkn  WH(OpMAIMK, HEOOXOAMMBIX JJISI NPUOOPETEHUS  OMbITa
MPAaKTUYECKOM M UCCIIEIOBATEIbCKOM NIEATENbHOCTH, 3aHMMArOUIEH Ba)kKHOE
MECTO B O3HAHUU XUMHH.

B mpaktuke npenopaBaHus XMMHHU Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE cCpeaHero oOmiero oO0pa3oBaHus, MpU
ONpENEICHUN COACPKATEIbHOW XapaKTEPUCTUKU IIeJe M3ydeHHUs MpeameTa
HaIlpaBJICHUEM [EPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMLIMOHHO MNpU3HAETCA
(¢opMupOBaHHE OCHOB XHWMHYECKOW HAyKHM Kak oOO0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, IMPAKTHYECKOW JEATEIbHOCTH YEJIOBEKAa M KAaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOMYECKON TOYKH 3PEHHUS TaKOH
MOAXOJ K OIpPEACNICHUIO LeJied MW3y4YeHUs NpeaMeTa SBISIETCS BIOJHE
ONpPaB/IAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHMS TJIaBHBIMU LEISAMU U3Y4YEHUs IpEeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIISAIOTCSA:
dbopMupoBaHHE CUCTEMbl XUMHUYECKUX 3HAHUIN KaK BaXKHEHIIIEH COCTaBIISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHbI MUpa, B OCHOBE KOTOPOM JIEKAT KIFOUEBBIC



NOHATHUSA, (PyHTAMEHTATbHBIC 3aKOHBI M TEOPHH XUMHUHU, OCBOECHHE S3bIKA HAYKH,
YCBOCHHUE u MOHNMAaHUE CYIIIHOCTH JOCTYITHBIX 00001IeHMI
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPHEH WX pPa3BUTUS U
CTaHOBJICHHSI,

dopMuUpOBaHWE W DPA3BUTHE TPEACTABICHUH O HAYYHBIX METOJaX TO3HAHWSI
BEIICCTB U XMMHUYECKUX PEaKInid, HEOOXOAUMBIX I MPHOOPETEHUST YMEHUH
OpPUEHTHPOBATHCS B MUPE BEIIECTB M XUMUICCKUX SIBICHUI, UMEIOIUX MECTO B
IIPUPO/JIC, B MPAKTUYECKON U TOBCETHEBHOM JKHU3HM,

pPa3BUTHE YMEHHH U CIOCOOOB JEATEIHLHOCTH, CBSI3AHHBIX C HAOIOJACHHEM U
OOBSCHCHHEM  XUMHUYECKOTO  OKCIIEPUMEHTa,  COOJIOJICHHEM  TpaBUII
0e301acHOro o0panieHus ¢ BEIeCTBAMH.

Hapsimy ¢ »sTuMm, conmepkaTenbHas XapaKTepUCTHKa TMeled W 3amad
M3Y4YEHUS MpeaMeTa B IpOorpaMMe M0 XMMHUU YTOYHEHAa W CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPHTETAMH B CHCTEME CPEIHETO OOIIero
obOpazoBanusi. CerofHsl B MPENOIaBaHNM XUMHUU B OOJIBIIICH CTEMEHU OTHAETCS
OPEANnoOYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJepKaHus  OoOydeHwus,
OPUEHTHUPOBAaHHOW Ha TMOJTrOTOBKY BBIMYCKHUKA 0O0IIe00pa3oBaTeIbHOM
OpraHu3alliM, BIIAJICIONIEr0 HEe Ha0OpoM 3HaHUM, a (YyHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYUYEHUs 3HAHUIN
U IPUMEHEHUS UX B pEabHOM JKU3HU JJIs PEIICHHS MPAKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM mpu U3ydeHHM TMpeAMeTa «XUMHUS» JIOMUHHUPYIOIIee
3HAYCHHE MPUOOPETAIOT TAKKE MENN U 33J1a4H, KaK:

aganTanys OOydYaromMXcss K YCIOBHUSM JWHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (HOpMUPOBAHHWE WHTEUICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO,  COTPYAHUYECTBY,  CaMOCTOSTEILHOMY  IPUHATHIO
IPAMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HECHHBIX CHUTYAIUsIX, CBS3aHHBIX C
BEIIECTBAMH U UX TIPUMCHCHHUEM;

dbopMmupoBaHre y OOyYarONIMXCS KIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIINI), UMEIOIINX YHHBEPCAIbHOE 3HAUYCHHUE JJISi Pa3UYHBIX BUJIOB
NESATEILHOCTH:  PEIIeHUs MpoOyieM, TIOWCKA, aHaim3a ©W  00pabOTKU
uHopmaIuu, HEOOXOMUMBIX [IJIi TPHOOPETEHHS OIbITa JESITEIbHOCTH,
KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHUM XMUMHH, a TAKXKE JJIS OIEHKH C
MO3UIIUNA DKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB U
XUMUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEIY;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEN O00yyaroImuXcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETaTh
HOBBIC 3HAHUS IO XMMHUHU B COOTBETCTBHU C >KH3HCHHBIMHU TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMCHHBIC WH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKA H
aHaM3a Y4YeOHOW W HAYYHO-TIOMYJISIPHOW WHQPOpPMAIUU  XHUMHYECKOTO
COJIepKaHUs;

dopMupoBaHHE U pa3BUTHE Yy OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINIIEHUS, HAOII0IaTeTbHOCTH, COOPAHHOCTH, AKKypaTHOCTH,



KOTOpBbIE OCOOCHHO HEOOXOMWMBI, B YACTHOCTH, MpH IUTAHUPOBAHHH U
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOyYaOMMXCA YOSKICHHOCTH B TyMaHHUCTHYECKOM
HaIPaBJICHHOCTH XUMUHU, €€ BaXHOW POJIM B PEIICHUH TI00aTbHBIX MPOOIeM
PaIMOHAIIBHOTO TIPUPOIOTIOIH30BAHUS, IOMTOJTHCHHS YHEPTETUISCKUX PECYPCOB
U COXpaHCHUS TPUPOJHOTO PABHOBECHs, OCO3HAHHUS HEOOXOIUMOCTH
OCpe)KHOTO OTHONICHHWS K TPUPOJE H CBOEMY 370pPOBBIO, a TaKxke
NpUOOpPETEHUS OIbITa HWCIIOJIb30BAHUS TONYYCHHBIX 3HAHHWHA JUISI TPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKHUMH SIBIICHUSMHU.

B ydeOHOM miaHe cpemHero oOImero oOpa3oBaHUs MpeaMeT «XHMHSD
0a30BOTO YpOBHSI BXOJUT B COCTaB NpeaMeTHoN obnactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OO6miee yMcIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH, Ha 0a30BOM
YPOBHE CpeaHero oomero oopa3oBanus, coctarisieT 67 gacos: B 10 kiracce — 34
gaca (1 wac B Hememo), B 11 kmacce — 33 waca (1 wac B Hememo).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHMYeCKO XUMUM

[IpenMeTr opraHuyecKko XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIyYCHHUH HOBBIX BEIIECTB U MATEPHUAIOB. T€OpHs CTPOCHHSI OPraHUYECKUX
coenuHeHnd A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyIbl OpraHUYECKHX BeliecTB. [ 'omosorus, uzomMepus. XUMHYECKasi CBSI3b
B OPraHUYECKHUX COCIMHEHHUIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne o  Kiaccu(UKAMM ~ OPraHUYECKUX  BEIICCTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUCTeMaTU4YecKas) U TPUBUAJIbHBIC
Ha3BaHUs BAKHEHIIUX MPEACTABUTEIIEH KJIACCOB OPTAHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHHS BEUIECTB U MX MPEBPALICHUI:
O3HAKOMJIEHHE C O0pa3llaMu OpraHMYECKUX BEIIECTB M MaTepuajiaMyd Ha HX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJCHUE WU
ONMCAHUE JIEMOHCTPAIMOHHBIX OINBITOB IO MPEBPAIICHUIO OPraHUYECKHUX
BELIECTB MIPU HarpeBaHuu (IiaBieHue, 00yTriIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKUU psAn. MeTtaH u 3TaH —
POCTEUIITNE MPEACTABUTEIN aJKaHOB: (DM3MYECKHE W XMMHYECKUE CBOWMCTBA
(peakiuu 3aMellleHHs U TOPEHUs), HAXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUYECKUN PsAMl. DTUIIEH U MPOIUIICH
— MPOCTEHIINE NMPEACTABUTENIN AJIKEHOB: (DU3UUECKUE U XUMUYECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUSA, TaJOTEHUPOBAHMS, THUIpaTallUd, OKUCICHUS W
MOJIMMEpHU3aIluu ), TOJyYeHUE U IPUMEHEHHUE.

Ankaauensl: Oytaauen-1,3 u metunoyranuen-1,3: cTpoeHue, BaxKHEHIINe
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun ). [Tomyuyenue
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUYECKUU P,
ALleTWIIEH — TMPOCTEHIIMN TMpEeACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
¢usnueckue M XUMHYECKHE  CBOWCTBA  (peakiuu  TUIPUPOBAHMS,
rajoreHUpPOBAHUS, THIPATALIMY, TOPEHUS ), TOIyYEHHUE U IPUMEHEHUE.

Apensl. benzoin: cocrtaB, ctpoenue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHUS), MOJIYUYECHHE K HPUMEHEHHUE.
Tonyon: cocmas, cmpoenue, guaudeckue u Xumuyeckue ceolcmea (peaxyuu
2a102eHUPOBAHUST U HUMPOBAHUs), NoJy4eHue u npumereHue. TOKCUYHOCTb
apeHoB. ['eHeTHYecKasl CBA3b MEXKIY YIVIEBOAOPOAAMH, NMPUHAJIECKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.



[IpyuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOoaHBINA ra3 W MOIyTHbIE
He¢Tsaubie ra3pl. Hed1h u e€ npoucxoxnenue. Crnocobsl nepepaboTku HeDTH:
[IEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), muponu3. [IpomyKrsl
nepepaboTK HEPTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH MU B OBITY.
KameHHbIii yroas U NpOAYKTHI €ro NepepadoTKH.

DOKCneprUMEHTAIBHBIE METOAbl W3YYEHHs BEIIECTB M UX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasliaMy IJJacTMacC, KaydyKOB M PE3HMHBI, KOJIICKIUU
«Hedtp» u «Yromb», MOJETUPOBAHHE MOJEKYJ YIJIEBOJAOPOJIOB H
raJIOTeHONPOU3BOJHBIX, MPOBEACHHE IPAKTUYECKON pabOThI: MOIy4YEHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTA PEAKUUU I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB WJIM MPOAYKTOB
peakiun).

Kuciaopoacoaepxxamme opranudeckue coeJUHEHUS

[IpenenbHble OJAHOATOMHBIE COHMPTHI. METAaHOA W ATAHOJ: CTPOCHHE,
(¢u3nueckue MU XUMHUYECKHME CBOMICTBA (pEaKkUMH C AKTHBHBIMH METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoOroaromMHble CIHAPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHHUE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEWCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl Peakiysi Ha MHOTOaTOMHbIE cUpThI). JlelicTBue Ha
OopraHu3M uenoBeka. [[pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

deHoI: CTPOCHHE MOJICKYNBI, (PU3UYeCKne W XUMHUUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anbaeruapl U Kemownvl. DopmanbIeru, aleTadbJIeTu: CTPOCHUE,
(¢u3nuecKrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKLMH), IOJyUYeHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KUCIIOThI: CTPOEHHUE, (PU3NUECKUE U XUMUUECKUE CBOMCTBA (CBOMCTBA,
oOmme [ Kiacca KUCIOT, peakius dSTepuduKalu), T[OJy4YeHUe U
npuMmeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BHICIINX
KapOOHOBBIX KHCJIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHE.

CrnoxuHble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxubiXx dpupoB. Kupwel. [mwapommus xupo. [IpuMeHeHue KUPOB.
buonoruueckas poJb :KUPOB.

VYrneBompl: coctaB, KiaccupuKanus ~ yriieBogoB  (MOHO-, IH- |
noimMcaxapuibl). [Joko3a — mpocTedui  MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBUE C
ruapokcuaom meau(ll), okucienrne aMMruadHbIM pacTBOpoM okcuja cepeopa(l),




BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bl), HAXOXKEHHUE B MPUPOJIE, MPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. pyKTO3a KaK U30MEP TIIIOKO3BI.

Kpaxman u nemirono3a kak IpupoHbie moauMepsl. CTpoeHue Kpaxmania u
IEJUTIONI03bl.  DU3WYEeCKMe W XUMHUYECKHME CBOWCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAS PEAKITUS C HOJIOM).

DOKCNepUMEHTAIbHBIE METOABl M3YUYCHHUS BEIIECTB M WX NPEBPAIICHUN:
MIPOBE/ICHNE, HAOIIONCHNE U OMUCAHUE JEMOHCTPAIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHbIC PEAKIIMUA OJTHOATOMHBIX CIUPTOB (OKUCICHUE 3TAHOJA
okcusoM meau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJEHCTBHE TIIHMIIEPUHA C
ruapokcugom Meau(ll)), ampaeruaoB (OKHCIEHHE aMMHAYHBIM PAcTBOPOM
okcuma cepebpa(l) m ruapokcuaom menu(ll), B3ammozelcTBHE KpaxMmana ¢
MOJIOM), TPOBEACHHE MPaKTUYECKOW pabOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU 110 H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOJHBIX BEMIECTB WA TPOIYKTOB
peakiun).

A3oTcoeprkalie OpraHn4eckiue COeTMHEHNU.

AMHMHOKHCIIOTBI ~ Kak  aM(oTepHbIE  OpraHWYECKHE  COCAMHCHUS.
duznueckre U XUMUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha MpUMEpPE TIUIMHA).
buonornueckoe 3HaueHne aMMHOKUCHOT. [lenTuasl.

benku kak mpupojHbIE BHICOKOMOJICKYJIApHBIE coequHeHus. [lepBuynas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OENKOB. XMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

OKCnepruMEeHTAIbHBIE METOAbl M3YUYEHHUS BEIIECTB U WX MPEBPAIICHUN:
HaOTIOZICHUE M OMHUCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATyparus OCIIKOB
MIPU HAarpEBaHWH, IIBETHBIC PEAKITUN OCITKOB.

BoicokoMosieKyJIsIpHBIE COeTMHEHUST

OCHOBHBIC TIOHATHS XHMHH  BBICOKOMOJICKYJISPHBIX  COCIMHCHHIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3AINH, CPEIHSS
MoJIeKyJiipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCTMHCHHUI — TIOJIMMEPHU3AIIHSI M TTIOJTMKOHICHCAITHS.

DOKCneprUMEHTAIbHBIE METOABl M3YUYEHHUS BEIIECTB U WX MPEBPAIICHUN:
O3HAaKOMJIEHHE C oOpaslaMu TPUPOJHBIX ¥ HMCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KaydyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaIMETHBIX CBS3€H IIPU M3YUYEHUU OPTraHUYECKON
xumun B 10 Kjacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHWE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX TOHSTHM, TaK W MOHATHUHA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.



OOmue ecTeCTBEHHO-HAyYHbIEe TIOHATHSA: SBJICHHWE, HAYYHBIH (DaKT,
THIIOTEe3a, 3aKOH, TCOPHSs, aHAIM3, CHHTE3, KiIaccH(UKAIMs, NMEPHOINIHOCTD,
HaOJI0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHUE.

@dusmka: wMarepus, OSHEprus, Mmacca, aroM, DJICKTPOH, MOJICKYIIa,
DHEPTeTUYECKUA YPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEICCTBA, (PU3NICCKHIE BETUIHHBI M STUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, 6mocdepa, 0OMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJIOTMYECKH aKTHBHBIC BellecTBa (O€NKH, YTJIEBOJIBI, KHUPHI,
dbepMeHTHI).

['eorpadus: MuHEpanbl, TOpPHBIE TIOPOJBI, TOJIE3HBIE HCKOIMAEeMBbIC,
TOILTUBO, PECYPCHI.

TexHoNOTHs: THINEBBIE MPOIYKTHl, OCHOBHI PAIlMOHAJIHLHOTO THTAHMUSA,
MOOIIIME CPEJICTBA, JIKAPCTBEHHBIC W KOCMETHUECKUE TperapaThl, MaTepHaIbl
13 UCKYCCTBEHHBIX ¥ CHHTETUYCCKHX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKHN 3JIeMEHT. ATOM. SIpo aroma, H30TOMNblL. JIEKTPOHHAas
000J109Ka. DHEPreTUUYeCKUe YPOBHHU, TIOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeesieHUsl AJIEKTPOHOB IO OpOUTAJISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuomnueckuit 3akoH u llepuoauyeckas cHUCTEMAa XHUMHUYECKUX
snementoB JI. WM. MenngeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H
[Tepponnueckoit cucrembl xumuyeckux snaemeHToB JI. WM. MeHnneneeBa c
COBPEMEHHOW TEOpHEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M OOpPa3yeMbIX UMU TMPOCTHIX U CIIOKHBIX
BCILIECTB [0 TpyNnaM U MepuojiaM. 3HA4YeHUE IMEPHOJIUYECKOro 3aKOHAa B
Pa3BUTUM HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJICHTHasl HEMOJISIPHAS U TIOJISIpHAs, HOHHAsS, METa/UTMYecKas ). MexaHU3MbI
o0pa3oBaHMsl KOBAJIEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH W JOHOPHO-
aKlenTopHslii). BogopoaHas cBsi3zb. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJNEKYISIPHOTO H  HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA  COCTaBa  BELIECTBA. THUMBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTATUIMUECKON PEIIETKU.

[TonaTtue o nucnepcHbIX cucremax. FMICTUHHBIE U KOJJTIOMAHBIE PACTBOPBI.
MaccoBast 10Ji1s BELIECTBA B paCTBOPE.



Knaccudukanus  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPraHMYEeCKUX BEIIECTB. [ €HEeTHYeCcKas CBA3b HEOPraHWYECKHUX BEILIECTB,
MPUHAIIEKAIUX K PA3JTUYHBIM KJIACCaM.

Xumudaeckass peakmusa.  Kiaccudukanus XUMHUYECKHX  pEaknuid B
HEOPraHMYECKOW U OPraHMYEeCKON XMMHUU. 3aKOH COXPAHEHHSI MaCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pPa3IUYHBIX (DaKTOPOB.
OOpartumble peaknuu. XUMUYecKoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOsIHME XuMH4YecKkoro paBHoBecus. [Ipunuun Jle [lartense.

Onektposutuueckas nucconuanus. CUIbHBIE W CJa0ble 3JIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIAs, HEUTpAJIbHAS, IIEJIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTANIbHBIE METOAbl M3YUYEHHUs BEIIECTB W HX IPEBPALICHUIL:
neMoHcTpanus tadnun «llepuoandeckas cucteMa XMMHUYECKUX 3J€eMEHTOB [Jl.
N. MenaeneeBay, u3yueHue Mojielield KPUCTAUIMUYECKUX PEIIETOK, HAOII0ICHUE
W ONHUCaHUE JACMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3jioKEHHE
MEPOKCUJIa BOJAOPOJA B NPUCYTCTBUU KATAIU3aTOpPA, OMPEAECICHHUE CPEIbl
pacTBOPOB BEIIECTB C IMOMOIIBK) YHUBEPCAIBHOTO WHIAWKATOPA, pPEaKIuu
WOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKON paboThl «BiusiHUEe pa3aIumdyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKIINI.

PacuérHble 3anaumn.

Pacuétsl 1O ypaBHEHUAM XHUMHYECKHX pEaklHii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MUCIOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeranner. Ilonoxenne HemeramnoB B llepuoguueckoil cucreme
xuMuueckux anemeHToB JI. V1. MenzeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB.
®du3znyeckre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAJIOB (Ha MpUMEpE
KHucjopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJIJIOB (TaJlOTeHOB, CEphl, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCIUHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Mertamnsl. [lonoxenune metamios B [lepuoanyeckoit cucreme XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOEGHHOCTH CTPOCHHS DJICKTPOHHBIX
00oouek atToMoB MeTaiioB. O0mue Gpuznueckre cBoiicTBa MeTauioB. CIIaBbl
METAIJIOB. DJIEKTPOXUMHUYECKUN PSAJT HANPSXKEHUI METaJIoB.

XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpHi, Kajaui, KaablHi,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO61ume crnocoObl Moy4eHus: MeTaJIoB. [IpuMeHeHne MeTalijioB B OBITY U
TE€XHUKE.

DKCIEpUMEHTANIbHbIE METOAbl M3YYEHHs BEIIECTB W HX IPEBPALLICHUI:
U3y4YeHHE KOJUIEKINN «MeTasuibl U CIUIaBbDy, 00pa3lioB HEMETAJUIOB, PEIICHHE



AKCIIEPUMEHTAJIbHBIX 3a/1ad, HAOJIOJCHUE U ONMUCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aWMMOJCHCTBHE THUAPOKCHIA ATIOMHHHS C
pacTBOpaMH KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIUM Ha KAaTHOHBI
METaJIOB).

Pacuérnblie 3anaumn.

Pacuérter Macchl BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WM 00BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEILECTB,
pacué€Tbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, ©CITU
OJ[HO U3 BEIIECTB UMEET IIPUMECH.

XUMUA U KU3Hb

Ponp xumum B o0ecrieueHrH SKOJ0TUUECKOM, YHEPTETHUYECKON U TTUIIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIULIMHBI. [IOHATHE 0 HayYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO
MOJTyYEHUS BAKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPHUATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MAaTE€pUANIbl, KPACKH, CTEKIO, KEpaMHKa,
MaTepUabl ISl JICKTPOHUKH, HAHOMATEPUAIIbl, OPraHUYECKUE U MUHEPAIIbHBIC
ynoOpeHus.

XUMHSI ¥ 3J0pOBbE UYEIIOBEKA: MPABWJIA MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiaa O€30MaCHOTO HCIIOJIL30BaHUS IIPENapaToB OBITOBOM
XAMUHU B TIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIE€ CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBsI3€ MNP H3y4YeHHH OOmed u
HEOpraHuyecKkol XuMuu B 11 Kiacce OCYIECTBIAECTCS 4epe3 HUCIOJIb30BAaHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHATHH, SBISIOMIUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccUuUKalus, MEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

dusznka: Marepus, dHEpPrus, macca, aToM, 3JIEKTPOH, IMPOTOH, HEWUTPOH,
WOH, W30TON, PaJWOAKTUBHOCTb, MOJIEKYJd, SHEPreTUYECKUN YPOBEHbD,
BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIeCTBA, (U3UUYECKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, O3KOocucTema, Ouocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'eorpadms: mMmHEpaNBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHL.

TexHonorus: XUMHUYICCKas IMPOMBINIJICHHOCTD, MCTAJLIyprus:,
IMPOU3BOACTBO CTPOUTCIIbHBIX MaTcpualioB, CEIBbCKOXO03SMCTBEHHOE
IMpOU3BOACTBO, IIUIicBasa IMPOMBIINIJICHHOCTD, Q)apMaHeBTI/I‘ICCKa}I

IMPOMBIINIJICHHOCTD, IIPONU3BOACTBO KOCMETHUUCCKUX IIPCIapaToB, IMPOU3BOACTBO



KOHCTPYKIHUOHHBIX MaTepuaioB, QJICKTPOHHAsA IIPOMBINIJICHHOCTD,
HAHOTCXHOJIOI'NHU.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOIPAMMBI 110
XM HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHUS
0oOyJaromMMHUCs TPOTPaMM CpEIHEro oO0Immero oOpa3oBaHUs (JTMIHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayuHo-meTonuyeckod OCHOBOM ISt
pa3pabOTKH MJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IIPOrPaMM CPEIHETO OOIIETO
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cOOTBETCTBHM € CHUCTEMHO-ACITEIBHOCTHBIM IIOJIXOJIOM B CTPYKType
JMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS INpeaMeTa « XUMHUS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLINUE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUMCKON TpaKAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIECICHUIO;

HaJM4KMe MOTUBALIMK K OOYyUEHHIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMii 0a30BOM HAYyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NESATEIBbHOCTH LIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, MPUCYIIIMMH LETOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYUE TMPABOCO3HAHMSI DKOJOTMYECKOW KYJIbTYpPhl U CIIOCOOHOCTH
CTaBUTb LIEJU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHMS NpeaMeTa «XHMHsS» JOCTHTAarTCS B
€IMHCTBE Y4YEOHOM M BOCIUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKUMH, COILIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U HWJ€alaMi POCCUHUCKOTO IPakIaHCKOT0 OOLIECTBA, MPUHATHIMU B
oOlIecTBE HOpMaMu U IpaBUJIaMH MOBEACHUS, CIOCOOCTBYIOUIMMU MPOIECCaM
CaMOINO3HAHUs, CAMOPAa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEILHOM M MPAKTUYECKOH JeATEIbHOCTH
oOy4aromuxcst o peanu3aliy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIe
B YacCTH:

1) rpaxaaHCKOro BOCIMTAHUS .

OCO3HaHUsI  OOYyYalOUIMMHCS CBOMX  KOHCTUTYLMOHHBIX TIpaB U
00s13aHHOCTEH, yBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MMO3HABATEIbHBIX 33]1a4, BHIMOJTHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TMOHHMMATh M NPUHUMAaTh MOTHBBI, HAMEPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU ACATEIHHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

[IECHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY M HAyYHOMY HAacCJeAUI0
OTE€YECTBEHHON XUMUM;

YBaKEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU W TPAKTUIECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUIKEHUSI HAYKU €CTh Pe3yJIbTaT
JUIMTENIbHBIX HAOMIOACHUM, KPOMOTIUBBIX AKCIIEPUMEHTAIBHBIX TOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U MO3HABATEJIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYHOLIEM
aHanu3ze uHGOpPMAIIMM O  TEPEAOBBIX  JIOCTIXKCHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh Ha MOPAIHHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBApHUILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHMUE MOCIEACTBUNA ITHX
MOCTYTIKOB;

4) dpopmMupoBaHNs KYJbTYPHI 310POBbS:

NOHUMAaHUSl IIEHHOCTEW 370pOBOr0 H 0Oe30MacHoro obpasza >KW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3HUUYECKOMY U
NICUXUYECKOMY 310POBBIO;

coOmro/ieHrs TpaBuil 0e30macHOro0 OOpallleHUus C BEIIeCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH,

MOHMMAHUSl I[IEHHOCTH TMPAaBUJ HWHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30IacHOr0 TOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX 30POBBIO U KU3HU
JIIOICH;

OCO3HAHMSI  TOCHEACTBUM U HENPHUATHS  BPEAHBIX  MPUBBIUCK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEI0OBATEIHCKOM
JeSATETLHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHX BHJAX
NEeATEIIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHUU MPAKTUYECKUX 3a7ad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUUECKOMY H3Y4YEHHUIO MPOQecCuil pa3IuvyHOro poja, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHS K TpyAy, JIOASIM Tpylda W pe3ylbraTaM TpYyJIOBOU
NEATENIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPaeKTOPHUU
oOpazoBanusi, Oyayuieil npodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX



IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHH, HUHTEPECOB
¥ IOTpeOHOCTeH 00111eCTBa;

6) 3K0JI0rH4YecKOr0 BOCITUTAHUSI:

AKOJIOTUYECKHU IeJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMIIE;

MOHUMAaHUS TJI00aTBFHOTO XapaKTepa SKOJOTUYECKHX MPOOJIeM, BIUSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOM CPEJIbI;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIb30BAaHUSL JOCTHXKEHUNW XUMUU JJis
peLIeHUs BOIPOCOB PAMOHAIIBHOTO NPUPOAOTOJIb30BAHHS;

AKTUBHOIO HENPUATUS JEUCTBUM, NPUHOCAIIUMX BPEA OKpYKaroUei
IPUPOIAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJEACTBUSA MPEIINPUHUMAEMBIX IEMCTBUN U NMPEIOTBpPALIATh UX;

HaJu4usi Pa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
KYJbTYphl, OIbITA JESITEIBHOCTH SKOJOTMYECKON HAMpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBaThCA UMHU B MO3HABATEIHLHON, KOMMYHUKATUBHON U COITUATIBLHOMN
MPaKTUKE, CIOCOOHOCTH W YMEHHUSI aKTUBHO IPOTHUBOCTOSITH HACOJOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUSl CHeNUUKH XUMUU KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMHpPOBAHMK PAIIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEIOCTHOTO
IPEICTaBICHUS 00 OKPYXKAIOIEeM MUPE KaK O €TMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOOJIEM COXpaHECHUS
IPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHH [IJII  COBPEMEHHOMN
IUBWIM3ALMKU: B €€ T'yMaHHCTHUUECKON HANpaBJICHHOCTH M Ba)XXHOW poJIK B
CO3JJaHUM HOBOM 0a3bl MaTepUAIbHOW KYJBTYpbI, PEIICHUU TJ100aTbHbIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPbEBOM, IHEPTETUUECKOM,
MUIIEBOM M DKOJOTHMYECKONM O€30MacHOCTH, B Pa3BUTUU  MEIUIMHBI,
o0ecrieYeHn yCIOBUN YCTIEITHOTO TPYy/Aa U IKOJIOTHYECKH KOM(POPTHON KU3HU
Ka)kJI0TO YJICHa OOIIECTBA;

€CTEeCTBEHHO-HAYYHOW TI'PAaMOTHOCTH: TOHUMAHUSI CYIIHOCTH METO0B
MO3HAHUS, WCIOJL3YyEeMbIX B  E€CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJIh30BaTh TIOJMydaeMble 3HAHWS [JI aHaIW3a M OOBSICHEHUS SBICHUUN
OKpY>Kalolllero MHUpa M MPOUCXOMASIINX B HEM HM3MEHEHUN, YMEHHS [eNaTh
000CHOBaHHBIC 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (DAaKTOB MU HMEIOITUXCS
JAHHBIX C LEJIbIO MOJYYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHbBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;



TOTOBHOCTH W CIOCOOHOCTM K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0, K aKTUBHOMY IIOJIYY€HHUIO HOBBIX 3HAHUUA MO XHWMHUHU B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSAMH;

UHTEpeca K  OCOOEHHOCTAM  TpyAa B pa3nuyHbIX  cdepax

npodeccroHaNbHOM e TEeTbHOCTH.
METANPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHbIE Pe3ybTaThl OCBOCHHS Y4EOHOTO MpeaMera «XUMHUsH
Ha ypOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE 1T (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyJarOUIUXCS
MEXKIUCIUTUIMHAPHBIC (MeXIIpeIMETHBIC) oOlIeHayYHbIe MOHSATHS,
OTpaKarolue IEJIOCTHOCTh HAyYHOW KApTHHBI MHpa W CHEHU(PUKY METOIOB
MO3HAHMS, HMCIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PaKkT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEpPECHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpPCAIbHBIC y4eOHBIC JIEUCTBHS (mo3HaBaTeIbHEIC,
KOMMYHUKATUBHBIC, PETyJSITUBHBIE), oOecneuuBaromue (HopMUpPOBaAHUE
(GyHKIIMOHATBHON TPAaMOTHOCTU U COLUAJIBHOM KOMIIETEHIIMKY O0YyYaromnXcs;

CIOCOOHOCTH oOyyJarommxcs HCIIO0JIb30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKHME 3HAHUS U  YHHUBEpPCAJIbHBIC
y4eOHbIE IUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

MetanpeaMeTHbIE pe3ysibTaThl OTPAKAIOT OBJIAJCHHUE YHHUBEPCAJTbHBIMU
y4eOHBIMH  T103HABATCIbHBIMH, KOMMYHHKATHBHBIMA M  PETYJISITUBHBIMH
JIEUCTBUSAMHU.

OBJiiaieHNe  YHMBEPCAJbHBIMH  y4eOHBIMH  TO3HABATEJIbHBIMH
AedCTBUSIMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh U aKTyaJIM3UpOBaTh  MpodJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTPENENIATh 1M JEATCIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HUX
JOCTUKEHHUS, COOTHOCUTHh PE3yJbTaThl JEATEIBHOCTU C IIOCTABJICHHBIMU
HETISIMU;

HCTOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICIISITh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTAHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE MOHITHSI 1711 OOBSICHEHHS OT/ICIbHBIX (DAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPHUTEPHHM JUIS KIIACCU(UKAIIMM BEIIECTB H
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBATh IPUUYMHHO-CJIEACTBEHHBIE CBA3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;



CTPOUTH JIOTMYECKUE pACCYX ACHUS (MHIYKTUBHbBIC, IEITyKTUBHbBIC, IO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PaCCMATPHUBAECMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MPUMEHSATh B TIPOllecCe TO3HAHWA, HCIOJb3yeMble B  XHUMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENTH, MNPeoOpa3oBBIBATH  MOJEIbHBIC
MPEACTABICHUS] — XHWMHYECKHM 3HAK (CHMBOJI) DJIEMEHTa, XHUMHYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOW pEAKIUA — TPHU PEIICHUH YICOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aJ]a4, MPUMEHSITh Ha3BaHHbIE MOJICIbHBIC
NIPEICTAaBIICHUS ISl BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB
U XUMHYECKUX PEaKIIU.

2) 6a3oBbIe McCIeA0BATEILCKHIE AeiiCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOT'O MO3HAHHUS BEIIECTB U XMMHUYECKUX
pEeaKLHnii;

dbopMyIMpoBaTh IENMM W 33Jadd  WCCICAOBAHUS, HCIIOIh30BAThH
MTOCTABJICHHBIC M CaMOCTOSTEIHPHO CHOPMYIHMPOBAHHBIE BOMPOCHI B KAYCCTBE
WHCTPYMEHTA MMO3HAHUSI U OCHOBBI JJTISI (POPMHUPOBAHMS THUIIOTE3HI IO TTPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI,

BIIQJICTh HABBIKAMH CAaMOCTOSITEIBLHOTO TUTAHWPOBAHUS W TPOBEACHUS
VICHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBaTh YMEHHS HaOIOaTh 3a
XOJIOM  TIpoIlecca, CaMOCTOSATEIBLHO IPOTHO3WPOBATh €ro  pe3yJIbTar,
dbopmymupoBarh 0000IIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3yIbTATOB UCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICITAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW MCCIIEeNOBATEILCKOW H  TPOCKTHOU
JESTEIBHOCTH, TPOSIBJISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/lad, MPUMEHEHHIO pPa3IHUYHbIX
METO/IOB ITO3HAHMS.

3) pabora ¢ undpopmanueii:

OPHEHTHUPOBATLCSA B PA3NMYHBIX HWCTOYHHMKAX WHpopManuu (HAy4dHO-
MOMyJIsIpHAsl JINTepaTypa XHUMHYECKOTO COACpP)KaHUs, CIPABOYHBIC IMOCOOWMS,
pecypcbl MHTepHeTa), aHaIM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popm
IIPEICTaBIICHNUS, KPUTUYCCKH  OIICHUBATH e€  JOCTOBEPHOCTh M
HEMIPOTUBOPEYHBOCTb;

(dbopMyIMpOBATH 3aITPOCH] U IPUMEHSTH Pa3TUYHBIC METO/IbI IPU TTOUCKE U
orbope wuHPOpMAIMKA, HEOOXOAUMOM JJIS BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;

pruoOpeTaTh OMBIT UCIOJIB30BAHUSI HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TPEACTaBICHUS
uHpopMarmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYyYHBIA S3bIK B KayecTBE CpeACTBa Npu pabore ¢
XUMHUYECKON HH(OpManuen: NpUMEHSITh MEXIpeAMETHbIe (pu3nueckue u



MaTeMaTH4eCKhe) 3HaKM W CHUMBOJIBI,  (opMmyJibl,  aOOpeBUATYPHI,
HOMEHKJIATYypy;

HCIIOJIB30BaTh W NPeo0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIsiTHOCTH.

OBJiaeHue YHUBEPCAIbLHBIMUA KOMMYHUKATUBHBIMHY I€HCTBUSIMU:

3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYXIAAaeMOW TeMbl B XOJI€ Auanora
W/AW JTUCKYCCHH, BBICKA3bIBATh WJEH, (HOPMYJIHUPOBATH CBOU MPEIIOKCHUS
OTHOCHUTEJILHO BBIITOIHEHUS MPE/JIOKEHHOH 3a1auH;

BBICTYTIATh C MPE3EHTAlMEeN pe3yIbTaTOB MO3HABATEIbLHOU J1€ATEIbHOCTH,
MOJIyYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU IPHU
BBITIOJIHEHUA ~XUMHUYECKOTO DKCIEPUMEHTa, MPAKTUYECKON paboThl 1O
UCCJIEIOBAHUIO CBOMCTB U3Y4YaeMbIX BEILIECTB, peaIM3allii y4eOHOTO IPOEKTa U
(dbopMyIMpOBaTh BBHIBOBI MO pe3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN IMyTEM
COTJIACOBAHMS MTO3UIINI B X0J1€ 00CYXI€HUSI 1 0OMEHAa MHCHUSIMU.

OBJaieHne YHHBEPCAJIbLHBIMYU PEryJISITUBHBIMU J€CTBUAMM:

CaMOCTOSATENIbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
NEeSATEIbHOCTh, ONpeAeNss €€ LeNd W 3aJaud, KOHTPOJIHMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeéMblii alropuT™M JEUCTBUM IpHU
BBIIIOJIHEHUH YYEOHBIX M HMCCIIEOBATENIbCKUX 3a]ad, BBIOMpaTh HamoOojee
3 PeKTUBHBIN CIMOCOO MX pelIeHHs C YYETOM TOJyYEHHUs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSAX;

OCYIIECTBJISITh  CAMOKOHTPOJIb  CBOEM  JEATEIbBHOCTH Ha  OCHOBE
caMOaHaJin3a U CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOHW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B (OPMUPOBAHWM MBIIUICHUS W KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHYECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TIMOHATHUS (XUMHUYECKUM DJIEMEHT, aToOM, »DJIEKTPOHHAs
000J04YKa aTroMa, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U COKpali¢HHas),
MOJb, MOJISIpHasT Macca, MOJISIPHBIM  OOBEM,  YIJICPOJIHBIA  CKEJNeT,
dbyHKIIMOHANBHAS TPyNIa, paguKall, HU30MEpHUsi, U30MEpPbl, TOMOJIOTMYECKUM
psid, TOMOJIOTH, YTJIEBOJOPObI, KHUCIOPOA MU a30TCOJEpKAIIME COCIUHECHUS,



MOHOMeEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COCIMHEHMUS);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHUS OopraHudeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHHS MAacCChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHH, MHPOBO33PCHUECKHE 3HAHUA, JIeKAIIMe B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (HaKTOIOTHUYECKUE
CBEIICHHMSI O CBOMCTBaX, COCTaBe, MOJTYYCHHH W O€30MacHOM HCIOJIb30BaHUU
BOXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON AESITENHbHOCTU
YeJI0BEKa;

c(hOpPMHUPOBAHHOCTh YMEHUHN BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBaTh MX B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE MOHSITHUS
IIPU ONMCAHUU COCTaBa, CTPOEHUS U MIPEBPAIICHUM OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsI
COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
GopMys OpPraHUYECKHMX BEIIECTB M ypPaBHEHWH XHUMHUYECKUX PEaKIuil,
M3TOTaBIMBATH MOJIETU MOJIEKYJI OPTaHUYECKUX BEIIECTB JIJISl MILTIOCTPAIIMUA MX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAIIICKHOCTh N3yUIECHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTaBy U CTPOEHHUIO K OIpeneaEéHHOMY
KJIacCy/TpyIne CoeAuHeHH (YTJIeBOJOPOIbI, KHUCIOPOA U a30TCOAEpKallne
COCIMHEHMSI, BBHICOKOMOJICKYJISIPDHBIE COCIMHEHUs), JaBaTh WM Ha3BaHUS IO
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxe mpuBOAUTH TPUBHUAILHBIE
Ha3BaHUS OTNIETBHBIX OPraHWYECKUX BEUIECTB (ITWJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOJIb, TIUIEPUH, (heHo, popManbaerul, aleTaibaerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCIIOTa, CTEApUHOBAsl KHCIIOTA,
TII0K03a, (PPYKTO3a, KpaxmaJl, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpPTaHMYECKUX COSAMHECHUSX (OAMHAPHBIC U KpaTHBIC);

c(hOpPMUPOBAHHOCTh yYMEHHSI TMPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. byrtinepoBa mis OOBSCHEHHS 3aBUCUMOCTH
CBOWMCTB BEIIECTB OT WX COCTaBa W CTPOCHHS; 3aKOH COXpPaHEHHsI MacChl
BEIIICCTB;

chOpPMHUPOBAHHOCTh YMEHHUH XapaKTepuU30BaTh COCTaB, CTPOCHHE,
dusznyecKkne U XUMUYECKHUE CBOWCTBA THIMYHBIX MPEACTABUTEIICH Pa3IMuHBIX
KJIACCOB OPTaHWUYECKUX BEIIECTB (METaH, 3TaH, dTWICH, MPOIUJICH, alleTUJICH,
Oyramuen-1,3, metrnnOyTaauen-1,3, 6€H30/1, METaHOJ, TAHOJ, YTUJICHTIUKOIb,
TJIAIepYH, GEHOJI, alleTalbICTH ], MypaBbUHAS U YKCyCHAsl KUCIOTHI, TIIOK03a,
Kpaxmaji, [eJUTI0JIo3a, aMHUHOYKCYyCHasi  KHUCIIOTa),  WUIIOCTPUPOBATH
TEeHETUYECKYI0 CBA3b MEXIYy HHUMHU YpPaBHEHUSMU COOTBETCTBYIOLIMX
XUMUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEepU30BaTh MCTOYHUKHU
YTJIEBOJIOPOJTHOTO ChIpbS (HE(PTh, MPUPOJIHBIA Ta3, yrojib), CHOCOOBI HUX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKu;



c()OPMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYMCIEHUS MO XUMHUYECKUM
YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIH MPOLYKTa
peaKkiuu MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB UJIM POAYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHMI BIAJCTh CHUCTEMOW 3HAHWUUW 00 OCHOBHBIX
METOJaX HAYyYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
M XMUMHYECKUX SBJIICHMA  (HAOJIOJEHHE, U3MEpPEHHUE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE), HCIOJIb30BaTh CUCTEMHBbIE XUMHUYECKHE 3HaHMS IS
OPUHATUSA PEUICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C
BEILECTBAMHU U UX IIPUMECHEHUEM;

cOpPMUPOBAHHOCTh ~YMEHHMH  COONIOJaTh  MpaBWiIa  IOJb30BaHUS
XUMHUYECKON MOCyNOol M J1abOpaTOpHBIM OOOpYyJOBaHUEM, a TaKK€ IpaBHIIA
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH MO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c()OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (IPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpU HarpeBaHUM,
MOJIyYEHUE JTWJIEHA M HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIE pPEAKIUU
OpraHUYeCKUX BEUIECTB, JEHATypalus OEJIKOB NpU HarpeBaHUU, ILIBETHBIC
peakuuu OEJIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BElEeCTBAMH M J1a0OpaTOpHBIM O0OpPYAOBaHUEM, NMPEACTABIATH
pe3ysbTaThl XHMHUYECKOTO0 JKCHEpUMEHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (QOpMYyJIUPOBaTh BBIBOJBI HAa OCHOBE 3THUX
pE3yIbTATOB;

c(OPMUPOBAHHOCTh YMEHHUM KpPUTUYECKH aHaJIU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TMOJIYYaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOM
uHpopManuu, IHTepHET u ApyTux);

c(hOpPMUPOBAHHOCTh ~YMEHHMH  COOJIOJIaTh MpaBWiIa  AKOJOTHYECKHU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKPYXaroUIeHd MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUS HA >KUBbIE OPraHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMbics nokaszaresns [1/IK, mosicHATh Ha mpumepax crnocoObl
YMEHBIIEHUS U TPENOTBpAIICHHUS] MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YeJI0BEKa;

U1 00YyYaroIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0OPOBBS: YMEHHE
NPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHUS BEIECTB U
XUMHUUYECKUX SIBICHUM;

VIS CIENBbIX W CIa0OBUAAIIMX OOYydYaloIIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucteMy oOo3nauenuid JI.  bpaitng npns  3amucu
XUMUYECKUX (OPMYII.

11 KJTACC



IIpenmeTrHble pe3ynbTaThl OCBOEHHUsI Kypca «OOmias U HeopraHudyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O XHMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TO3HAHUU SBJICHHM
npuponabl, B (QOPMHUPOBAHUU MBIIICHUS W KYJIbTYpPhl JIMYHOCTH, €&
(YHKIIMOHATIBPHOW TPAaMOTHOCTH, HEOOXOAWMOM HJisi PELICHUS MPaKTHUYECKUX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3[0POBBIO U
IPUPOAHOU CPEAE;

BJIQJCHUE CUCTEMOM XMMHMYECKUX 3HAHHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE TOHATHS (XUMHUYECKHIA 3JIEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM ATOMOB, MOH, MOJIEKYJa, MOJb, MOJIIPHBIH OOBEM,
BaJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCICHUS, XUMHUYECKAas
CBs3b (KOBAJICHTHAsI, MOHHAs, METAJJIN4YECKasi, BOJOPOJIHAS), KpUCTAJIINYeCKas
pemETKa, TUIIBI XUMUYECKUX PEAKIUMN, pACTBOP, SJIEKTPOIHUTHI, HEIJIEKTPOJIHTHI,
ANEKTPOJIUTUYECKAs AUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakluy, XUMUYECKOE PAaBHOBECHUE); TEOPUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyecku 3akon 1. M. Menneneena,
3aKOH COXpPAHEHHUs MacChl BELIECTB, 3aKOH COXPAaHEHHUsS W MpPEBpalICHUS
SHEPIUU MPU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK
XUMUHU, MHUPOBO33PEHUYECKUE 3HAHUSA, JIeKalllue B OCHOBE IOHUMAaHUS
OPUYUHHOCTH W CUCTEMHOCTH XUMHYECKHMX SIBJICHUH, (aKTOJIOTHYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, MOJTYYEHHM M O€30MacCHOM HCIOJb30BaHUU
BaXXHEHMIIMX HEOPTraHUUECKHUX BEIIECTB B OBITY U MPAKTUUYECKOH NEATEIbHOCTU
YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTEpHbIE MPU3HAKU MOHITUM,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOILIWE MOHSITHUS
MIPY ONKUCAHUHA HEOPraHUYECKHUX BELECTB U UX MPEBpALICHUI;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JIS
coctaBieHusl (GOpMyJ BEUIECTB W ypPaBHEHUH XMMHYECKUX PpEaKIHil,
cucrtematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUs
OTJIETIbHBIX HEOPTAHMYECKUX BEIIECTB (YrapHblid ra3, yriaeKUciblid ra3, aMMuUak,
raiéHasi U3BeCTb, Heral€éHasi U3BeCTbh, IUThEBAs COJla, TUPUT U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHUW OMNpPEAENATh BaJEHTHOCTb M CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEAUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3M (KOBAJEHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCIMHEHHSX, THUIl KPUCTAUIMYECKOM PpEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAs, MOHHASI, METAIUIMYECKAs), XapaKTeP CPeAbl B BOJHBIX
pacTBOpaxX HEOPTraHUYECKUX COECTUHEHUI;

c(OpMUPOBAHHOCTH yMEHUI yCTaHaBJIUBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OMNPENEIEHHOMY Kiaccy/Trpymnre
COEIMHEHMI (TPOCThIE€ BEIIECTBA — METAUIbl M HEMETaJUlbl, OKCHJBI,

OCHOBaHUsA, KUCJIOTHI, aM(I)OTeprIe TUAPOKCHUIDBI, COJII/I);



c(hOpMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI NIEPUOJIMYECKOTIO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENBbHYIO M IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpPMUPOBAHHOCTh YMEHHMM XapaKTEpPH30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cucTeMbl
XUMHUECKHUX 3eMmeHToB JI. M. MenueneeBa, UCHONB3ys MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOWUTANIM»,  «IPHEPIeTHUYECCKUE  YPOBHH»,  OOBICHITH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XHUMHUYECKMX OJJIEMEHTOB U UX
COEIMHEHMI MO mepuogam u rpymnmnaM [leprogudyeckoil cucTeMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCTh yMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPKAAaTh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKYy HEOPTaHUYECKUMHU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTH YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIUU T10
Pa3IMYHBIM MPU3HAKAM (YHCTY U COCTABY PEArnpylolUX BEIIECTB, TEIJIOBOMY
2 eKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 0OPAaTUMOCTH
pEeaKIMH, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJISITh YPABHEHUS PEAKIIUA pa3TMYHBIX
TUIOB, TIOJHBIE W COKpalEHHbIC YpaBHEHUS peEakiMii HOHHOTrO OOMeEHa,
YUUTBIBasl yCIOBUS, IPU KOTOPBIX 3TH PEAKLINH UAYT IO KOHIA;

c(hOpPMHUPOBAHHOCTh YMEHHI NPOBOAUTH PEAKINH, TOATBEPKIAIOIINE
KAUEeCTBEHHBI COCTAB Pa3IMYHBbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM  IYTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  pPacTBOpax
HEOPTraHMUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKUHUA TOCPEJACTBOM COCTABIEHUS 3JEKTPOHHOIO
OaJlaHca ATUX peaKIuii;

chOPMUPOBAHHOCTh ~ yMEHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakiuu OT Pa3IudyHbIX (PAKTOPOB; XapakKTep CMeELIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IPUHIIUI
Jle lllaTense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHYECKUE MPOIIECCHI,
JIeXkalre B OCHOBE MPOMBIIICHHOTO MOJYyYEeHUsS] CEPHOW KHUCIIOThI, aMMHUaKa, a
TaKkke COPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaX XMMUYECKOTO TIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJAWTH BBHIYHCIICHUS C WCIIOJIH30BAHUEM
MOHSTUSL «MACcCOBas JI0JIsl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
MpU XUMUYECKUX PpEaKUUsIX, MAacChl BEHIeCTBA WIM O0bEMA Ta3oB IO
U3BECTHOMY KOJMYECTBY BEIlIECTBa, Macce WM OO0bEMY OJHOIO U3
YYaCTBYIOIIMX B PEAKIMHM BEUIECTB, TEIMIOBOro 3(d(dexra peakuud Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChl BEILIECTB, MIPEBPAILICHUS U COXPAHEHUS SHEPTHH;



chOpMHPOBAHHOCT, ~ YMEHMH  COOJIIO/IaTh  TpaBWjia  MOJIb30BAHUSA
XUMUYECKON TOCYJIOM M JTabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKKe IMpaBuia
oOpallleHHsI C BEIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMH O BBIOJIHEHUIO
71a00pPaTOPHBIX XUMHUYECKUX OIIBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMOTHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0KEHUE NEPOKCUAA BOJOPOA B IPUCYTCTBUH KaTaIN3aTOpa,
ONpENENeHUE Cpelbl PAcTBOPOB BELIECTB C IMOMOUIIbIO YHUBEPCAIBHOIO
UHIUKATOpa, BIUSHUE Pa3IUYHbIX (AKTOPOB HAa CKOPOCTb XUMHUYECKOH
peaKklMM, peakiMd HMOHHOrO OOMEHa, KAayeCTBEHHBIE peakluuuh Ha cyibdar-,
KapOOHAT- U XJOpPUA-aHUOHBI, HA  KATHMOH  aMMOHHUA,  pElICHUE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TemMaM «Meramibey u  «Hemeramib») B
COOTBETCTBUM C TPaBWIAMH TEXHUKH O€30MacHOCTU TMpU OOpalleHuu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucy YpPaBHEHHUI COOTBETCTBYIOIIUX
peakiuit 1 GOopMyIUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHI KPUTUUECKU aHAJIU3UPOBATh XUMHUYECKYIO
uH(popManMIo, TMOJIy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIuu, UHTepHeT U apyrux);

c(hOpMUPOBAHHOCTh ~YMEHHMH  COOJIOJIaTh TMpaBWiIa  AKOJOTHYECKHU
11eJ1IeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IENSIX
COXpPAHEHMSI CBOETO 3I0POBbSI U OKPYKalollled MPUPOJHON Cpeabl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBUS HA >KUBBIE OPraHU3Mbl ONPEHCIIEHHBIX BELIECTB,
noHumasi cmbica mokazatenss [IJIK, moscHsaTe Ha mnpumepax crnocoObl
YMEHBILICHUSI W TPENOTBPAllCHUsI WX BPEIHOIO BO3IAEHUCTBUS HAa OPraHU3M
YEJI0BEKA;

JUTsE OOY4YarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHE
MIPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIICTIBIX U CA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailins nana  3anucu
XUMHUYECKUX dbopmyi.
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AJTIKaHBI: COCTaB U CTPOEHHUE, C 23 mo 27.
. 1
TOMOJIOTMYECKHUH PAL 09.2024
MertaH u 3TaH — C 30.09.
MIPOCTENIINE MTPEACTABUTENH 1 o 04.10.
AITKAHOB 2024
AJIKEHBI: COCTaB U CTPOEHHUE, 1 Cl4mo




18.10.

CBOMCTBA
2024
OTWUJICH U TPOIUIIEH — C21no
7 IPOCTEHIINE IPEICTAaBUTENIN 25.10.
AJIKEHOB 2024
[TpakTuyeckas padora Ne 1.
8 «Ilonyuyenue sTuneHa u ¢ 28.10. o
' : 01.11.2024
U3Yy4YEHUE €r0 CBOMCTB»
Anxanuensl. byranuen-1,3 u
9 MeTmioyTaaueH-1,3. C 04 no
ITomyyeHnne CHHTETUYECKOTO 08.11.2024
KaydyKa U PEe3HHBI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS, C11 mo
10 | roMoJOTHYeCKH Psi. 15.11.2024
AueruieH — npocreimuni
NPEeJCTaBUTENb AIKUHOB
11 Brruucnenus o ypaBHeHHIO C25mo
XUMUYECKON peaKnn 29.11.2024
12 ApeHbl: 6€H30J1 ¥ TOITYOIL. C 02 no
TOKCHYHOCTH apEHOB 06.12.2024
['eneTnueckas cBA3b
13 | YTICBOAOPOROB, C 09 o
[pUHAJIEe)KAUX K 13.12 2024
pa3IMYHbIM KJ1accaM
[TpupoaHbIe HCTOYHUKH
14 | yrieBonopo/IOB: MPUPOIHBIN ¢ 16 mo
20.12 2024

ra3 u MonyTHbIE HEPTIHbIE




ras3bl, HeQTh ¥ MPOIAYKTHI €€
nepepadoTKu

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN

15 | ra3 u nomyTHbIe HEDTAHBIE €23 o
y ) 27.12.2024
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

16 Konrponbnas padora mo C 09 mo
paszaeny «YIieBogopOab) 10.01.2025
IIpenenpHbIE OAHOATOMHBIE

17 | coupThl: METaHOJ U 3TAHO € 13 mo

PTbL " - 17.01.2025
Bopopoanas cBsizb

18 MHOroaroMHbIE CIIUPTHI: C20mno
STWJICHIJIMKOJIb U IJIUIEpUH 24.01.2025
DeHOII: CTPOEHUE MOJIEKYJIbI,

19 b C 27 no

I/szmecxne U XUMUYECKHUE 31.01.2025
CBOMCTBA, TPUMEHEHUE

20 Anbrerusl: hopmManbaerua C03 o
U aneTanbaerun. AueToH 07.02.2025
OIHOOCHOBHBIE IIPE/IETbHBIE

21 6 ) C 10 mo
KapOOHOBBIE€ KUCIIOTHI: 16.02.2025
MypaBbUHAs U YKCYCHas
[TpakTuyeckas padora Ne 2.

22 Csoii C 24 o
« BOI/ICTiaa pacTBopa 98.02.2025
YKCYCHOM KHUCTIOTBI»

CreapuHOBas U OJICMHOBAs
23 | KHUCIOTHI, KaKk € 03 no
CHOTRL, 07.03.2025

MNpEACTAaBUTECIIN BBICIINX




Kap6OHOBBIX KHCJIOT

MprU1a Kkak cOJIM BBICIHIUX

C 10 mo

24 Kap6OHOBBDi KHCJIOT, UX 14.03.2025
MOIOIIEe ACUCTBUE
CrnoxHble 3(upbl Kak

o5 IPOM3BOIHBIE KaPOOHOBBIX C17no
KHUCJOT. ['MIpOoIIn3 CI0KHBIX 21.03.2025
3upoB
JKupsel: THIpONIN3,

26 P P C 24 o
UIPHMEHEHIC, 28.03.2025
Ouosoruueckas poJib KUpPOB
YrieBoasl: cOCTaB,

KJIACCU(UKALIHSL.
27 BamHeIgI)mHeHn €/ICTAaBUTEIIH: € 31.03. o
ped - 04.04.2025
TIIF0K03a, PPYKTO3a,
caxaposa
Kpaxman u nemnrosnos3a kak C 14 o

28
HNPUPOIHBIE TTOIUMEPBI 18.04.2025
KonrponbHas pabora no

29 pasaeiny C 21 mo
«Kucnopoxaconepxammue 25.04.2025
OpraHUYECKHUE COCAUHEHUS

30 AMWHBI: METHJIAMUH U C 28 no
AHWJINH 30.04.2025
AMMHOKHUCIOTHI KaKk

31 amQoTepHble OpraHuvecKre C05
COCIMHEHMS, UX 08.05.2025

OHMOJIOTUYECKOE 3HAUECHIIE.




IMenTnaer

benku xak npupoaHsie

32 1 C12mno
BBICOKOMOJICKYJISIPHBIC 16.05.2025
COCMHCHHUS
OCHOBHBIC TTOHSATHS XUMUU

33 | BBICOKOMOJIEKYJISIPHBIX 1 ¢ 19 mo

FICKY TP 23.05.2025
COCTMHCHHI
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYIAPHBIX 1 C26mno
coequHennii. [ImacTMaccsl, 30.05.2025
Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO 34

YACOB I10 [IPOTPAMME




11 KJIACC

N KosmnuecTBo yacoB
DJIeKTPOHHbIE

n Hara nugposeie

Tema ypoka KonTtpoJbHbie IIpakTHyeckue
/ Bcero U3y4eHus o0pa3oBaTejibHbIE

padoThbI padoThI

n pecypchl

XUMUYECKUH AJIEMEHT. ATOM.

3 b 1 Co 02 mo 06.

JIEKTPOHHAs1 KOH(UTypaLus
P ypatt 09.2024

aTOMOB

[Tepuonnueckuii 3aKOH U

[lepuonnueckas cucrema

XHUMHYECKHUX 3eMEeHTOB /JI. . 1 C 09 o 13.

MenaeneeBa, UX CBA3b C 09.2024

COBPEMEHHOU TEOpHUEH CTPOEHUS

aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS

CBOMCTB XMMUYECKUX AIIEMEHTOB U

MX COEIMHEHUH IO Tpynnam u

nepuojam. 3HaueHue C 16 o 20.

1

MEPUOINYECKOr0 3aKOHA U 09.2024

CUCTEMBI XUMHUUYECKHUX JIEMEHTOB

JI.1. MenneneeBa B pa3BUTUU

HayKH

Crtpoenue BemecTBa. XUMHYECKast

CBs3b, €€ BHJIbI; MEXaHU3MBI C 23 mo 27.

. 1
00pa3oBaHMs KOBAJEHTHOM CBSI3H. 09.2024
Bonoponnas ca3b




BanenTHOCTb.

DIIEKTPOOTPULIATEIHHOCTD. C 30.09.

5 Crenedb okucieHus. Bemnlectsa o 04.10.
MOJIEKYJISIPHOTO 2024
HEMOJIEKYJISIPHOTO CTPOCHUS
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

6 VcTuHHbIE U KOJIOUTHBIE Cl é‘;go
pacTBopbl. MaccoBas 10is 20'2 4'
BEILIECTBA B pacTBOPE
Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COCAMHEHUN. C21 o

7 I'eneTnueckas cBsI3b 25.10.
HEOPraHWY€eCKUX BELIECTB, 2024
Pa3IMYHBIX KJIACCOB
Krnaccudukanus XuMuueckux
peaxkuuii B HEOPraHU4YECKOM 1
OpraHUYEeCKO XUMUU. 3aKOH

8 COXPAHEHUS MACChI BEIIECTR; ¢ 28.10. o

01.11.2024
3aKOH COXpaHEHUs U MPEBPAILICHUS
SHEPTUH NMPU XUMUIECKUX
peakusax
CxopocTts peakiuu. O6paTumbie C 0410

9 peaknuu. XUMHUECKOE 08.11.2024
paBHOBeCHE
[IpakTuueckas padora Ne 1.

10 «Bnusiane pa3nuvHbIX GaKTOPOB 151111.2%(;4

Ha CKOPOCTh XUMUYECKOMN
peaKkum»




DIEeKTPOIMTHYECKAS
muccoruanust. [lorsrtue o

11 | BOHOPOAHOM roKasateie (pH) C 25 mo
pactBopa. Peakiiuyu nOHHOTO 29.11.2024
obMeHa. ['uaponn3 opraHudecKux
Y HEOPTraHWYECKUX BEILECTB
OxkucinuTenpHo-

12 BOCCTAaHOBUTEJIbHBIE PEAKLIUU. C 02 o
[TonsiTue 06 anexTponuse 06.12.2024
pacIuIaBOB U PaCTBOPOB COJIEH

13 KonTponbHas pabota no pazaeny C 09 o
«TeopeTnyecKkre OCHOBBI XHMHI)» 13.12 2024
Merasibl, UX MOJOKEHUE B
Ilepuonuueckoi cucreme

14 XHUMHYECKHUX 31eMEeHTOB /JI. . Cl6mo
MenzeneeBa 1 0COOEHHOCTH 20.12 2024
cTpoeHust aroMoB. O01IHe
(u3nyeckre cBOCTBa METANIOB
CriaBbl METAJUIOB.

15| O i C 23 mo

JIEKTPOXUMHUYECKUH P
poXiM p 27.12.2024
HaNpsHKEHUHA METAJIOB
XHUMUYECKUE CBOKCTBA
BaXHEUIIMX METAJJIOB (HATPHIA, C 09 o

16 N . .

KaJuM, KalnbLUi, MarHui, 10.01.2025
AIIOMHHMI) U UX COETUHEHUM
XUMHYECKHE CBOMCTBA XPOMA, C 13 no

17 .

MEIN U UX COEIUHEHNN 17.01.2025

18 | Xumuyeckue CBOMCTBA IIMHKA, C20 o




KeJie3a U ux COGI[I/IHGHI/Iﬁ

24.01.2025

[TpakTuyeckas padora Ne 2.

19 | "Pemenue dKcriepuMeEHTAIbHBIX ¢ 27 no
p 31.01.2025
3aja4 110 TeMe «MeTamini»"
Hewmetamibl, ux MOJI0OKEHUE B
IIepnonnueckoii cucreme
20 | xwmmmueckux snemenToB J1. U € 03 no
T 07.02.2025
MeneneeBa 1 0COOCHHOCTH
CTPOECHHUS aTOMOB
du3nuecKkue CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUSA
21 | HemeTayuIOB (Ha IpUMeEpe ¢ 10 mo
pumep 16.02.2025
KHCJIOpOJia, cepbl, hocdopa u
yriaepojaa)
XUMHYECKHEe CBOMCTBA TAJIOTCHOB, C24 1o
22 .
CEPBI U UX COCIAUHEHUN 28.02.2025
93 XuMHuyeckre CBOMCTBA a30Ta, C 03 o
dbocdopa 1 ux coeTMHEHUI 07.03.2025
XHUMHUUYECKHE CBOMCTBA YIIepoa, C 10 o
24 .
KPEMHHUSA U UX COETUHEHUI 14.03.2025
[IpuMeHeHne BaKHEUIINX C 17 no
25 N
HEMETAIJIOB U UX COCIMHEHUN 21.03.2025
O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHUi 1Mo TeMe «HeMeTamnsn.
26 | BrprunciieHus 10 ypaBHEHHSIM ¢ 24 no
yp § 28.03.2025
XUMUYECKUX PEAKLIUN U
TEPMOXHUMHUUYECKHE PACUETHI
27 | Tlpaxktuueckas pabota Ne 3. C 31.03. no




«Pemenne sKcrepuMeHTaTbHBIX
3aza4 o teme "Hemetamasr'"»

04.04.2025

KonrponsHas pabora mo remam

28 «Metamib u 1 C 14 o
«Hemetamnsiy/Beepoccuiickas 18.04.2025
IpoBepoyHasi pabora
Heopranuueckue u opranuyeckue

29 | xwucnotel. Heopranmdeckue u 1 21 mo

HOTBL 0P 25.04.2025
OpraHUYeCKHUEe OCHOBaHUS
AMpoTepHble HeOpraHM4eCcKue u
OpPraHUYECKNUE COCTUHEHMUSI.
30 | T'enernyeckas CBs3b 1 € 28 1o
30.04.2025
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB
Poins xumun B obecnieueHIH
3KOJIOTUYECKOM, SJHEPreTUUECKON U C 05

31 . 1
MUILEBOM 6€30MaCHOCTH, Pa3BUTUU 08.05.2025
MEULIUHBI
[Ipencrasnenus 06 oOmUX
HAyYHBIX [IPUHIAIIAX C12mo

32 1
IIPOMBIIUIEHHOT'O MTOy4YEeHUS 16.05.2025
BAXHEHIINX BEIIECTB
YenoBek B MUpE BEUIECTB U

33 | MarepuanoB. XUMHUS U 30POBbE 1 € 19 mo

P ' AoP 23.05.2025
4eJIoBEKa
OBIIEE KOJIMYECTBO YACOB 110 34

[TPO'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1l YYEHUKA
O.C.I'abpuensiH — OCHOBHOM y4eOHHK

O.C.I'abpuensu, 1.I'.OctpoymoB — ypoku xumuu B 10-11 kaccax.
I'.E.Pym3utuc, @.I'®enpaman 10 — 11 knaccel Xumusi. bazoBblid ypOBEHb.

JIOTIOJTHUTENBHBIM YUYEOHUK JJIs YUaIUXCS.

bazoBslil ypoBeHb. MeToudeckoe nocooue
JlonoTHUTENbHBIE UCTOYHUKU UH(MOPMAITUH:

1. Vpoxu xumuu B 10 xiacce - O.C.I'abpuensin, U.I'.OctpoymoB.
10 — 11 xmaccet Xumus. ba3oBsiit ypoBeHb. [JJonoMHUTEIBHBIN YUEOHUK 15
yuamuxcd - [.E.Pynsutuc, ®.I".Oenpaman.
2. Meroanueckoe nocodbre «Xumus. YTiryOsneHHbd ypoBeHb. 10-11 kmacco»
B.B.Epemuna, H.E.Ky3bmenko, B.1.Tepenuna, A.A./lpo3nosa, B.B.JIlynuna.
3.Bompocs u 3a1auu 1o o61ei u Heoprannyeckon xumun H.b. JIro6umoBa
METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA
1. O.C.I'abpuensn, N.I'.OctpoymoB — ypoku xumuu B 10-11 knaccax.
I'.E.Pym3utuc, @.I'®enpaman 10 — 11 knaccsl Xumusi. bazoBblil ypOBEHb.

JIOTIOTHUTENBHBINA YUEOHUK JIJIST yUalTUXCSl.
2. Metoanueckoe ocodue «Xumus. YTnyOiaeHHbIN ypoBeHb. 10-11 kiaacch»

B.B.Epemuna, H.E.Ky3bmenko, B.1.Tepenuna, A.A./lpo3nosa, B.B.JIlynuna.
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1.Enunas komnekius nu@poBbIX 00pa30BaTebHBIX PECYpPCOB

http://school-collection.edu.ru

2. llmdposeie pecypcsl 1o pazaenam nporpammbl H.C. HoBommuHckwmit
8 — 11 xmaccer nsportal.ru/shola/

3. DaexTpoHHbIe pecypcebl o xumun [dz.ru/metodist/


http://school-collection.edu.ru/

