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1. HOACHUMTEJBHASA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YPOBHE CpeIHEro oO0miero oOpa3oBaHMUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanpHOI 00pa3oBaTeIbHON MIPOTpaMMBbl CpEIHEro o01ero
obpazoBanusi(POIl COO), npeacrapneHHsix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COQO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoi
®denepany, peanu3yOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.) u opueHTUpPOBAHA Ha peau3alliio B IIEHTPE 00pa3oBaHUs
€CTECTBEHHOHAYYHONM M TEXHOJIOTMYECKOM HampasieHHocTed «Touka poctay,
co3ganHoro Ha 06aze MKOY COII Ne 5 r. Maiickoro ¢ Lenbl0 Pa3BUTUS Y
oOyyaroluxcss  eCTECTBEHHOHAYyYHOW, MAaTeMaTU4YecKol, HH(POPMAIMOHHOM
IPaMOTHOCTH, (OPMHUPOBAHUA KPUTHUECKOIO U KPEaTHUBHOIO MBIIUICHUS,
COBEPILICHCTBOBAHMSI  HABBIKOB  €CTECTBEHHOHAYYHOM M  TEXHOJOIMYECKOU
HaIPaBJIEHHOCTH, a TAKXKe JIJISl MPAKTHYECKOM OTPaOOTKH y4eOHOTO Marepuaia 1o
y4eOHOMY MPEaMETY « XUMHUSD.

XvUMHSI Ha YpOBHE YIIIYOJNEHHOTO HM3Y4YEHHUs 3aHMMAaEeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTO oOpa3oBaHusi ywamuxcs 10-11 kmaccos.
N3yuenue mpeamera, pealuM3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IIe00pa30BaATENbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBIMTYCKHUKOB UIIKOJbI, HEOOXOAMMYIO IS
ajanTauy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSIM KU3HU B COLIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOyYeHHUsS] B OpraHM3anusx mpodecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS. OJHOW U3 IPUOPUTETHBIX JUCLMILIVH.

B mnporpamme mo XMMHM Ha3Hau€HHE MOpeaMeTa «XUMHUSD» TOIy4yaeT
NOJpOOHYI0  MHTEpPIpPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH, ColepkKaHus,
pe3yapTaToB OOydeHHMs] M TpeOOBaHMU K YPOBHIO MOJATOTOBKH BBIIMYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCSA CIEAYIOLUIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIHH:

UH(OPMAIIMOHHO-METOAMYECKas, pealu3anusi KOTOpoll  oOecreyuBaeT
MOJIyYeHHUE TMPEJCTaBICHUS O LENsIX, COAepkKaHUH, 00IIei cTpaTerun oOydeHwus,
BOCIIUTAHUSI M PA3BUTHUS OOYHYAIOIIMXCA CPEICTBAMHM MPEIMETa, M3y4yaeMoro B
pamMKax KOHKPETHOTO MPOQUIIs;

OpraHU3alMOHHO-TUIAHUPYIOLIas, KOTOpasi MpeaycCMaTpUBaET ONpeENeICHUE:
NPUHLIAIIOB CTPYKTYPUPOBAaHUS U TOCJIEIOBATEIIbHOCTH H3Y4YEHHs] Y4eOHOTO
MaTepuana, KOJUYECTBEHHBIX M KaYECTBEHHBIX €ro XapaKTEPUCTHUK; MOAXOJO0B K
(bOpMHUPOBAHUIO COAEPKATETHLHOM OCHOBBI KOHTPOJISL M OLIEHKHA 00pa30BaTebHbIX
JOCTHKEHUIM O0yJaromuxcs B paMKax HUTOTOBOW aTTecTalMd B (opMe €IUHOTO
roCyJapCTBEHHOI'0 3K3aMEHa 110 XUMHUH.



[Iporpamma a1 yriryOJIEHHOTO U3YUYEHUSI XUMUHU:

YCTaHABIIMBAE€T MHBAPUAHTHOE MPEJAMETHOE COJIepKaHue, 00sa3aTeNbHOe IS
U3YyYCHUS B paMKax OTIENbHBIX Mpoduieil, mpexycMaTpuBaeT pacrpeeieHuie u
CTPYKTYpUpOBaHHWE  €ro MO  KjaccaM, OCHOBHBIM  COJEpKaTelbHBIM
JUHUSM/pasenaM Kypca;

Aa€T MpUMEpPHOE pacIpeesieHne yueOHOro BPEMEHH, PEKOMEHIyeMOT o NSt
U3YUYCHUS OTICITBHBIX TEM;

npeajiaraeT  MPUMEPHYI0  TOCIIENOBAaTENbHOCTh  M3YyYEHUS  Y4EOHOTO
Marepuaia ¢ Yy4€TOM JIOTUKM TIOCTPOEHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

Ta€T METOIMYECKYI0 MHTEPIIPETAIUIO LIeJIeH 1 3a/1au U3y4YeHUs IIpeMeTa Ha
yriay0iaEHHOM YPOBHE C YUETOM COBPEMEHHBIX IMPHUOPUTETOB B CUCTEME CPEIHETO
oOmero  0o0pa3oBaHMs, COJEPKATENBHON  XapaKTEPUCTUKHU  IUIAHHUPYEMbBIX
pe3yNIbTaTOB OCBOCHHSI OCHOBHOW 00pa30BaTebHOM MPOTPAMMBI CPEIHETO 00IIIEero
oOpa3oBaHus (JIMYHOCTHBIX, METAMPEAMETHBIX, MPEAMETHBIX), & TAKKE C YIETOM
OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHBIX JEUCTBUH 0OydYaromerocs 1o
OCBOEGHHUIO COJIEpKaHUs MIPeIMETa.

ITo BceM Ha3BaHHBIM IO3HIHMSIM B MPOTpaMMe IO XHUMHH IPEIyCMOTpPEHA
PEEMCTBEHHOCTh C OOY4YeHHEM XUMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s13aTeNbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHUs yueOHOTO MpeameTa
«Xumus» ocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABIISIFOIIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBHUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B cootBerctBUM ¢ KoHuenTyalbHbIMH monoxkeHusMu PI'OC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cuUCTEME
nuddepeHIupoBaHHOTO O0y4YEeHHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHSI Ha YPOBHE YIUIyOJNIEHHOTO W3Y4YCHHMsS HaNpaBlieH Ha peaJu3aluio
NPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  JTaloM  MOJYYeHHS  XHUMHYECKOTO
oOpa3oBaHHMsI B paMKaxX W3Y4YCHHs CHEIHAIBHBIX ECTECTBCHHO-HAYYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMSIX CPETHETO MPodecCHOHATBHOTO
oOpa3zoBanus. B 3Tol CBsA3M H3ydeHHE TMpeaMeTa «XHUMHsD» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHHe U  YIUIyOJieHHE TEOpEeTUYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIINUXCS, BEIOPABIIUX OMPENEIEHHBIN MPOohUTh
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOIETrO MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yjibTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPeAHEro 001mero oOpa3oBaHUS
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO TaKXKE€ Ha pelIeHue 3aaay
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs O0ydaroImUXcs, HA (OPMUPOBAHUE Y HUX
OOLIEMHTEIIEKTYaIbHbIX YMEHHUM, YMEHUI pallMOHaNU3aluh y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONIMX  MEXKIUCUUIIIMHAPHBIH,
HAJIpPEeIMETHBIN XapaKTep.



CocTapisOmUMH NpeaMeTa « XUMHUSD Ha YPOBHE yTiyOJNEHHOTO M3Yy4YeHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipyu onpeneneHuu NoaXo010B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B IMPOrpaMMe MO XUMHUHU 33 OCHOBY
npuHaTel ToJiokeHnst PI'OC COO o pazmuuusax 0a3oBOro u yriayOJa€HHOTO
YPOBHEHN U3YUYEHHUS IIPEIMETA.

OcHoBy conepxkaHusi KypcoB «Opranumyeckas xumus» Hu «OOmas u
HEOpraHWYeCcKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs MpeaMeTra. JDTa CUCTeMa
3HAHUM TMOJydYaeT ompeneiaéHHOE TEOPETHUUECKOe OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHAamMUKH. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKU 3PEHUS] IHEPreTUYECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylLIeHUH, a TaKKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpa3oBaHus. M3ydenue
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIIMHEHUI yaenseTcs oco0oe BHUMaHKE BOIPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHHEe HMEEeT TO, YTO Ha COJAEPKAHHE KypCOB XUMHUU
yIIIyOJIEHHOTO YPOBHS U3YUYEHUS I KJIACCOB ONpeAenEHHOro npoduis (riaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIACCOB XUMHUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro martepuana no oOmed xumuu. [Ipu
W3YUYEHUU TpeAMeTa B JAHHOM CJy4yae akIeHT OyJeT clenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJEKyJIsipHas Teopusi B (PM3MKE), 3aKOHBI COXpaHEHUS
Maccbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKHU, 3JIEKTPOJIM3A, IMPEIACTABICHUS O
CTPOEHHUU BELIECTB U APYTOE.

B TO e BpeMs B COIOEpKaHMM MpeAMeTa s KIJIAacCOB XHMHKO-
ouonornueckoro npoduiast OONbLINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it OoJiee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alld  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOJIST, K NPUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTbI, KaK JUNOUABL, OCIKH, YTIEBOAbl, HYKIECHHOBBIC
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KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBE M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEHIECTB CIYXAaT OCHOBOW ISl W3Y4YCHUS
CYIIIHOCTH TPOIECCOB (POTOCUHTE3A, IbIXaHMUSI, TUIIEBAPEHUS.

B mmane ¢opMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIEHAYyYHBIX METOJIOB TIO3HAHUS U OMBITA MPAKTHYECKOTO MPUMEHEHHS HAyYHBIX
3HAHWM W3yYCeHHE TpeaMeTa «XWMHUsS» Ha YIrIIyOJIEHHOM ypPOBHE OCHOBAaHO Ha
MEXKIIPEIMETHBIX CBSI3IX C YYEOHBIMM NpPEAMETAMU, BXOSAIIMMH B COCTaB
npeaMeTHbIX obOnactet «EcTecTBeHHO-HayuHble NpenMeTv», «MaTtemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu wu3yueHun ydeOHOro mpenMera «XUMHs» Ha yriayOJNEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHero oOiiero oopasoBanus (Ha 6a30BOM
YPOBHE), 3a7laueil MepBOCTEIICHHOW 3HAYMMOCTH SIBIISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U OJJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYphl. Pemenue
ATON 3a7aud Ha YrIyOJIEHHOM YpOBHE H3YUYECHHS MpeaMeTra Mpeanojaraet
peanu3alio Takux 1eei, kak: GopMupoBaHUE MPEACTABICHUNA: O MAaTEPUAIBHOM
€MHCTBE MHUPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBIICHUN MPUPOIBI, O MECTE
XUMHUHM B CHUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B oOecredeHuu
YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA: B PEIICHUH MPOOIEM HKOJIOTUUYECKOM,
HDHEPreTUYECKOW U MHUILEBOM O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU
HOBBIX MaTE€pUaIOB, HOBBIX UCTOYHUKOB SHEPIHH, B 00€CIICUCHUN PAIMOHATIBLHOTO
MPUPOOTIOIH30BaHUs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJioBeKa, a TakKKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOU CPEAE;

OCBOCHHME CHCTEMBI 3HAHUM, JICKAIMX B OCHOBE XMMHUYECKOM COCTABJISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TMOHSATUN, 3aKOHOB H
TEOpUM XMMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUU BEIIECTBA HA PA3HBIX
YPOBHSIX —  aTOMHOM, HOHHO-MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O
TEPMOJMHAMUYECKMX M  KUHETHUYECKMX  3aKOHOMEPHOCTSIX  IPOTEKaHUA
XMMHUYECKUX PEAKIHUM, 0 XMMHUYECKOM PAaBHOBECUHU, PACTBOPAX U JUCIEPCHBIX
cucreMax, 00 O0IUX HAyUYHBIX TPUHIIMIIAX XUMUUYECKOTO TTPOU3BO/ICTBA;
dbopmMupoBaHUe y OOYYaIOIIMXCS OCO3HAHHOIO MOHMMAaHHUS BOCTPEOOBaAaHHOCTH
CUCTEMHBIX XHMHYECKUX 3HAHUM Il OOBSICHEHMS KIIIOUEBBIX WUJIEH W MpoOsiemM
COBPEMEHHOW XUMHH, JJIsI OOBSICHEHUS W TIPOTHO3UPOBAHUS SBIICHUMA, UMEIOITUX
€CTECTBEHHO-HAYYHYIO MPUPOIY; TPAMOTHOTO PEIICHHS MPOOJeM, CBI3aHHBIX C
XAMHEN, IPOTHO3UPOBAHUS, AHAIM3a WU OLEHKH C TMO3ULIHAN 3KOJOTHYECKOU
0e30mMacHOCTH TOCTEJACTBUN OBITOBOM UM TMPOU3BOJCTBEHHON NEATEIHLHOCTH
YEJIOBEKA, CBA3aHHOM C XHWMHWYECKMM MPOU3BOJCTBOM, HWCIIOJIb30BAHUEM H
nepepadOTKOM BEIIECTB;

yriyOJieHne MPEeACTABICHUM O HAay4HBIX METOJaX MO3HaHUs, HEOOXOIUMBIX s
NpUOOPETEeHUs] YMEHUIl OpPUEHTUPOBATHCS B MHUpPE BELIECTB U OOBSICHEHUS
XUMUAYECKUX SBICHHUM, WMEKIINX MECTO B MPUPOAE, B IPAKTHUYECKON
JEATEIIbBHOCTH U MIOBCEAHEBHON KU3HU.



B mutane peanuzanuu nepBoouepeAHBIX BOCIUTATEIBHBIX M PA3BUBAIOLIUX
GYHKIMI IIEIOCTHON CHUCTEMBI CpelHero ooiiero oOpa3oBaHUS TpPU H3YUYCHHUH
npeaMeTa «XuUMHS» Ha  YIIyOJEHHOM YpPOBHE OCOOYIO  aKTyalbHOCTh
MpUOOPETAIOT TAKKUE 1EIU U 3a]1auH, KaK:

BOCITUTaHNE YOSKIEHHOCTH B TTIO3HABAEMOCTH SIBIICHUIA MPUPO/IBI, YBAKCHUS
K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKHUX W MPHUKIATHBIX HCCICTOBAHUIN
B XUMHUH, (OpMUpPOBaAaHUE MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAllMM K OOYYEHHIO U T[IO3HAHMIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJII0 U CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOCHHS OOIICUETOBEYECKUX
IICHHOCTEH;

pPa3BUTHE IMO3HABATEIIbLHBIX WHTEPECOB, MHTEIUICKTYaAJIbHBIX U TBOPYECKUX
crocoOHoCTeH o0yuaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIIICHHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BAHUIO KaK YCJIOBHUIO YCIEHIHOMN
npoeCCUOHAIBHONW M OOIIECTBEHHOM AESATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHHA W HAaBBIKOB Pa3yMHOTO TPHUPOJIOINOIB30BAHUS,
pa3BUTHE OKOJOTHYECKON KyJIbTyphl, NPHOOpPETEHHWE OIbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUUECKOUN AEITEIHLHOCTH.

OO6miee YWCIO 4YacOB, TPETYCMOTPEHHBIX Il WM3YYCHHS XHWMHH Ha
yIIIyOJI€HHOM YpPOBHE cpeaHero ooriero odpasoBanus, coctaBiser 204 4yacoB: B
10 xmacce — 102 yaca (3 ygaca B Hegemo), B 11 kimacce — 102 ygaca (3 vaca B
HEJICJII0)



2. COAEP)KAHUE OBYYEHUS
10 KITACC

OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYeCKO XUMHH.

[IpenMer © 3HAYeHUE OPraHUYECKOM XUMHUH, MPEACTABICHHE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHUE aTroMa YIJIepojJa: OCHOBHOE M BO30YXAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. THUIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yriepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnunapHasi, 1BOMHAass U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM paaukane, HykiIeopuiae u
anexTpodue.

Teopuss cTpoeHust opraHudeckux coeauHeHnd A.M. byrtnepoBa wu
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOneKyasipHble U  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Bunabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHASI.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIMN
U ME30MEPHBIN 3PPEKThI).

[IpeacraBnenne o kiaccuukalmy OpraHWYecKux BemiecTB. [loHsiTHE O©
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOoCTH U KJaccUPUKAIMS OpraHUYEeCKUX peakiuid. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIepUMEHTAIbHBIE METOJbl HM3Y4Y€HHUS BEIIECTB W HMX IMPEBPAILCHUI:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBneHue, OOyTJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHWE MOJENEH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Anxanpl. ['oMonorudeckuii psj ankaHoB, oOmas popmyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
aJIKaHOB.

XHWMHUYECKHE CBOMCTBA aJKAHOB: PEAKIMU 3aMELICHUs, W30MEpHU3aluu,
JETUAPUPOBAHUs, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.
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[uknoankanel. O0mas Gopmyia, HOMEHKIaTypa u uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOICTB MajbiX (LIUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOATKaHOB. CrOCOObl MOMyYeHHS H
MPUMEHEHUE ITUKIJIOATKAHOB.

Anxensl. ['oMonorudeckuii psij ankeHoB, oOmas GopMyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AalKeHOB, SpP*-
rUOpUIM3anysl aTOMHBIX OpOWTanel yriepoma, o- W m-cBs3u. CTpyKTypHas U
reoMerpudeckas (muc-tpanc-) wuszoMmepusi. dusnmyeckue CBONCTBA aAJIKEHOB.
XUMUYECKHE CBOWCTBA: PEAKIUU MPUCOCAUHEHHUS, 3aMEIICHUS B O-ITOJIOKECHHE
Py JBOMHOM CBSI3M, MOJMMEpU3auud U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIe peakiuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyUYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukarys ankaaueHoB (CONPsHKEHHBIC, U30JIUPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS M1 XMMUYECKUX CBOMCTB
COIPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilomumepusanus
COMPsKEHHBIX TUEHOB. CrIOCcOOBI MOTYyUYECHHS U TPUMEHEHHE aJIKaIUCHOB.

Ankunbl. ['oMonoruueckuii psii alkKWHOB, oOmas Gopmysa, HOMEHKIATypa
U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AJIKHHOB, SP-
rudpuaM3anys aTOMHBIX opOuTaneil yriaepona. @U3MyYecKue CBOMCTBA AJTKHWHOB.
XUMUYECKHE  CBOMCTBA:  peakIUMU  MPUCOCAUHEHUS, JUMEpU3alUU U
TpUMepHU3aluu, okuciaeHus. KucioTHele CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaTtuueckue yriieBoaopoabl (apeHsl). ['omMosiorudeckuili psll apeHoB,
oOmrast hopMyiia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalie, pPEaklMH MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJbIIE Ha TMPUMEPE aJKWIbHBIX paJUKaIoB, KapOOKCHUILHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. (OcoOeHHOCTU
XUMHUUYECKUX CBOMCTB ctupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
MPUMEHEHHUE apOMATHYECKUX YTIJIEBOIOPOJIOB.

[Tpupoausiii ra3. [lonytaeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxacHue.
Kamennslit yross u mpoaykThl ero nepepadotrku. Crocoos! nepepaboTku HeTH:
MEPETOHKa, KPEKUHT (TEPMUYECKUMN, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[IpomykThl mepepaboTku HEDTH, NX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBsI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHME TaAJIOTE€HIPOU3BOJIHBIX YTJIEBOJIOPOJIOB. Peakiuu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIy, HUTPOrPyNMly, UUAaHOTPYIIILY,
amuHoOrpymnmy. JleiicTBue Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIMPTOBOTO
pactBopa miénoyu. B3auMoaencTBUE NHUrajOreHalKaHOB C MarHMe€M W IUHKOM.
[Tonsatue 0 METAJTIOOPTaHNYECKUX COEIMHEHUSAX. Hcnonp3oBaHue
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raJIOTEHIPOU3BOJHBIX  YIJIEBOJOPOAOB B OBITY, TEXHUKE M TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCrepUMEHTAIbHBIE METOJbl W3YyYEHHUs BEIIECTB M HUX MPEBPALICHHIA:
u3ydeHrne (PU3MUECKUX CBOMCTB YIJIEBOJAOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peaxiuii yrieBoJOpOOB pa3MuYHbIX KiaccoB (oOeciBeunBaHHe OpPOMHON WU
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE AalleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKeHHE
yriaepoAa M BOJOpPOJAa B OPraHMYECKUX BEILIECTBAX, IOJy4YEHHE OSTWICHA U
U3y4YE€HHUE €ro CBOMCTB, O3HaKomiieHHe ¢ KosuekuusMu «HepTts» n «¥Yromby, ¢
oOpasnamMu IUIacTMacc, KaydyyKOB M pE3MHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOJOPOIOB U FJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoacoaepxkamme opranudeckue COeIMHECHUS.

[IpenenpHble OgHOATOMHBIE cnUPTHL. CTpoeHHEe MoJieKyd (Ha mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid psan, obmas QopMmyna, U30Mepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckue cBoOWCTBA  MNpeleTbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHbIE CBSI3M MEXAY MOJIEKYJIaMH CIIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMM 3aMELICHUsA, JeruApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [{elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEHUS W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

ITpocTeie 3¢gupsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (U3NYSCKUX U
XAMHUYECKUX CBOWCTB.

MHoroaroMHble CHUPTHl — STHJIEHIJIMKONb W TIHMLIEpUH. DPuU3nyeckue u
XMMHUYECKHE CBOMCTBA: PeaKUU 3aMELICHMs], B3aUMOJIEHCTBUE C OPraHUYECKUMU
U HEOPraHMYECKMMHU KHCIOTaMH, KAayeCTBEHHas peaklMs Ha MHOI0aTOMHbIE
cnupthl. [IpencraBieHne o MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JleiictBue Ha opraHu3Mm 4esnoBeka. C(CnocoObl MOMYyYeHHS U NPUMEHEHUE
MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BIMSIHUE THIPOKCOTPYNIMbI U
O0eH3oapHOrO snupa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTU XUMHUYECKUX
cBOMCTB (enosa. KayecTBeHHble peakuuu Ha QeHos. TOKCHMYHOCTH (eHoda.
CnocoObl osryueHnus ¥ npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuibHbIE COEOUHEHHMS] — aIbJErHJibl U KETOHBL. JIEKTPOHHOE
CTpoeHHE KapOOHWIbHOM Ipynmbl. ['oMoornyeckue psiibl albAEeruI0B U KETOHOB,
obmiast popmyna, u3oMepust 1 HoMeHkIatypa. Ousndeckre CBONCTBA allbIETUI0B
U KETOHOB. XHUMHYECKHE CBOMCTBA albJETHJIOB W KETOHOB: peakUuu
npucoeaunenns. OKUCIEHNE allbJIeTU/I0B, KaUeCTBEHHbIE PEAaKIIMK Ha ajbACTUIbI.
Crioco0OblI osTydeHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OAHOOCHOBHBIE  TpefeibHblE  KApOOHOBBIE  KHUCIOTBL. (OCOOEHHOCTH
CTPOEHMsSI MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepuss u  HOMEHKIATypa.
dusnyeckre CBOWCTBA OJAHOOCHOBHBIX IIPENEIbHBIX KapOOHOBBIX KHUCIOT.
BonopoaHbie cBA3M MEXIy MOJIEKyJaMHd KapOOHOBBIX KHCIIOT. XHUMHYECKUE
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CBOMCTBA: KHCJIOTHBIE CBOWCTBA, PEAKIHs ITePUPUKALNNN, PEAKIIUH C yJacCTHEM
YIJIEBOJOPOAHOTO pangukana. (OCOOEHHOCTH CBOWCTB MYPaBbUHOM KHCIOTHI.

[TonsitTue O TPOW3BOAHBIX KApOOHOBBIX KHCIOT — CIOXKHBIX 23dupax.
Mmuoroobpasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPENCIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHCIIOT,

TUJPOKCUKApOOHOBBIX KHUCIOT. [IpencraBuTenu BbICHIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsl, MAJIBMUTHHOBAS, OJEUHOBAS, JUHONE8As, JUHONEHOBAS KHUCIIOTHI.
CriocoObl OJTy4eHHs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upsl. 'omonorunueckuit psia, obmas dopmyia, U30Mepusi U
HOMEHKJNaTypa. PU3NUECKHE W XHUMHUYECKHE CBOWMCTBA: TUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, hpuzndeckue 1 XMMHUYECKUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 11esoyHon cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HETpPeIETbHBIX JKUPHBIX KUCIOT. XKUpBI B IpUpoO/IE.

MpbUT4 KaK COJIA BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

OO6mas xapakTtepucTuka yrieBojoB. Knaccudukamus yrieBomoB (MOHO-,
Y- U nonucaxapuabl). MoHocaxapusl: TII0K03a, PpyKTO3a, rajakro3a, pudosa,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxOXJAeHUE B mpupojie. PoTOCUHTES.
XUMUYECKHE CBONCTBA ITIOKO3bI: PEAKIIUU C YYACTHUEM CIIUPTOBBIX U aJIbJACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCTIOe OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYECHUE B KU3HEACATEIbHOCTH Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JaKkTo3a. BoccTaHaBnMBaroIe U HEBOCCTAHABIIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B mpupose u npumeHenue. [loaucaxapuapl: Kpaxmall,
INIMKOTeH W nenono3a. CTpoeHHe MakpoOMOJIEKYJl Kpaxmania, TJIMKOT€Ha U
HeJUTroNIo3bl.  PU3MUYEeCKHe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THApPOJIW3, KAaYEeCTBEHHash Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTOJIO3bI: TUAPOJIU3, ModyyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIETK).

DKCIepUMEHTAIbHBIE METOJbl HM3Y4Y€HHUS BEIIECTB W WX IMPEBPAILCHUI:
PacTBOPUMOCTh PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBHE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIUPTa B albJETHJ Ha PACKAJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA IUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIh30BaHUE
BHUJICOMATEPUAJIOB), KAaYeCTBEHHBIC PEaKIMU Ha aibJAeTUlIbl (C THUIPOKCUIIOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus rawmepuna ¢
ruapokcugom Menu(ll), xumMuueckue CBOICTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ady 1o TeMaMm «CHupThl U
denomns», «Kapbonossie kucnotbl. CriokHbIE 3)UPBD».

A30TcoAep:Kale OPraHnvecKne cCoeTUHeHusl.

AMMHBI — OpraHUYecKue Mpou3BoAHbIe aMMuaka. Kiaccudukaius aMMHOB:
anupaTUyecKue M apoOMAaTHYECKHUE; TIEepPBUYHbIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenuie MoJiekyn, oOuas (Gopmysia, U30MepHUsi, HOMEHKIATypa U (pU3NUECKHE
cBOMcTBa. XMMHUYECKOE CBOMCTBA anu(paTUYEeCKUX aMUHOB: OCHOBHBIE CBOWCTBA,
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AIKWINPOBAHUE, B3aMMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THCTOM KHCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TpeACTaBUTENh AaMHHOB apoMaTtudeckoro psaa. CrpoeHue
aHwIMHA. B3auMHoe BIUsSHUE TPy aTOMOB B MOJeKyJie anuiauHa. OCOOCHHOCTH
XUMHYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
MOJlyuYeHUs] M TpPUMEHEHHE amudaTHUYeCKUX aMHuHOB. [lomyueHue aHuIMHA U3
HUTPOOEH3071a.

Amunokuciotel. HoMenkmnarypa u uzomepusi. OTAelbHbIE MPEACTABUTENH
0-aMUHOKHUCJIOT: TJUIMH, ajJaHuH. Ou3uyeckue CBONCTBA aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCMHEHUM, peakuus MOJMKOHACHCAlUU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U THJIPOJIN3 NENTHIOB.

benku kak mpupojHbsie nonumepsl. [lepBuunasi, BTOpUYHAS U TPETHUYHAS
CTpyKTypa OeiaKoB. XWMHYECKHE CBONCTBA OEJIKOB: THAPOIU3, JACHATypalus,
KAueCTBEHHbIEC PEaKLUU Ha OCJIKH.

OKCTepUMEHTAIbHBIE METOJbl W3YyYEHHUs BEIIECTB M WX MPEBPAILICHHIA:
pacTBOpeHHE OENKOB B BOJE, JAeHATypamusi OEIKOB NMPH HATPEBaHHUH, I[BETHBIC
peakiuu Ha O€JKH, peIIeHHe OKCIePUMEHTAIBHBIX 3a7ad [0 TeMaM
«A3oTcozepKale  OpraHMYeckne  coenuHeHUs» U «Pacmo3HaBaHme
OpPTaHUYECKUX COCTMHECHUI.

BbicokomosiekyIsipHbIe COeIHHEHUS.

OCHOBHbIE TIOHATUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —
MOJIUMEPU3ALIHS U MTOJIMKOHCHCALIHSL.

[Tomumepubie wmatepuansl. [lmacTmaccel  (TOJUATHIICH, TOJMIIPOTIHIICH,
NOJMBUHUIXJIOPHU, TOJUCTAPOJ, MOJMMETHUIMETAKpUiaT, MOJuKapOOHAaTHI,
novdTHWIeHTepedTanat). Y TUIN3alus u nepepadboTka miacTuka.

DnacToMephl:  HaTypajdbHBIA  KaydyK,  CHHTETHYECKHME  Kay4UyKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tomumepsnl CHEIHUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPONIPOBOIAIINE MTOJUMEPHI, OMOpa3iaraeMble IOTUMEPHI).

DKClepUMEHTANIbHBIE METOJbl W3YyYEHHs BEIIECTB M HUX MPEBpPALICHHIA:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, pEIIEHHE OSKCIEePUMEHTAIbHBIX 3amad mno Tteme «Pacmo3znaBanue
IUTACTMACC U BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenue wmosekyasipHOi (OpMyYJIbIl OpPraHUYEeCKOTO COEIUHEHUsS II0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXONSIIMX B €ro COCTaB, HAXOXJEHUE
MOJIEKYJIIPHON  (pOpMYJIbI OPraHMYECKOro COequHEeHUs 1Mo Mmacce (00béMy)
NPOIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
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peakuuMu W/WIM HUCXOAHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (QOpMYJIbI
OpPraHMYECKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
NOJIYYEHUsI, ONPENEJICHUE JOJM BBIXOJAa NPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MeXNpEeAMETHBIX CBS3€W NPU U3YYEHHHM OPTaHUYECKOM XUMUU
B 10 Kiacce ocCylIecTBIIIETCS 4Yepe3 HMCIOJIb30BAaHME KAaK OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUM, IPHUHATBIX B OTACIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE [MOHSATHS: SIBJICHHME, Hay4dHbIi (QaxT,
TUIIOTE3a, TEOpHs, 3aKOH, aHajdu3, CHHTE3, Kiaccudukauus, HaOII0AeHuE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

@dusnuka: wMmarepus, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOJEKYJIa,
HSHEPreTUYECKUN ypOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3NYECKHE BEJIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEprus,
Macca.

buonorusi: kieTka, opraHu3M, OdKOcHCTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
doTocuHTE3, HbIXaHWE, OENIKHU, VYIJIEBOAbI, >KUPbL, HYKIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadus: mosie3Hble UCKOMAEMBbIE, TOIIHBO.

TexHonOrus: NUILEBbIE MNPOAYKTBHI, OCHOBBI PALMOHAIBHOIO IHUTaHUA,
MOIOLIME CPENICTBA, MaTEPUAbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX siAep. XUMUYECKHUH dyeMeHT. M3oromnbl. CtpoeHue
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHBIE opOuTanu. Knaccudukamuss XuMHIeCKIX dJIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DneKkTpoHHBIC KOH(DHUTYpAIIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DUTYpAIIMH HOHOB.
DNEeKTPOOTPUIATETBHOCTD.

[Tepunonnueckuit 3akoH u Ilepuonnueckas cucremMa XUMAYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBA3b NepuoanyuecKoro 3akoHa u llepuoanueckoi CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM M IepuoaaM. J3JHAYEHUeE
nepuoauueckoro 3akona /[.1. Menneneena.

XuMHuYecKkass CBs3b. BHIBI XUMHYECKOM CBSI3U: KOBAJEHTHAsl, WOHHAsi,
MeTandeckas. MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOW CBS3U: OOMEHHBIA U
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JIOHOPHO-AKIENTOPHBIN. JHEPIrus U JJuHA CBsA3U. [10JIIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIApHbIE B3AaUMOICUCTBHUS.

BaJleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYpPbI MOJIEKYJI C UX F'€OMETPHUUYECKUM CTPOEHUEM (HA MPUMEPE COCAMHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpeacraBieHre O KOMIUIEKCHBIX coeAuHEeHUsX. CocTaB KOMIUIEKCHOTO
MOHA: KOMILUIEKCOOOpa3oBaTellb, JIMTAH/bl. 3HAYEHUE KOMIUIEKCHBIX COETUHEHUH.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa MONEKYISIPHOTO M HEMOJEKYJSIPHOTO  CTPOCHMS.  THIbI
KPUCTALUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonarue o qucnepcHbix cucremax. Mctunnbsie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPALIUM PAaCTBOPOB:
MaccoBasi JOJIsI BEHIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHHble n
HEHACBIILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KprcTamioruaparsl.

Krnaccudukanys 1 HOMEHKIaTypa HEOPraHMYECKUX BEUIECTB. TpUBUAIbHBIC
Ha3BaHUS OTJEIBHBIX MIPEACTABUTENECH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peaklMii B HEOPIraHMYECKOW U OPraHUYeCKOM
XUMHUHU. 3aKOH COXPaHEHUs MacChl BEIECTB; 3aKOH COXPAHEHHUS W MPEBpALCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TenaoBbie 23 (HEKTHl XUMUYECKUX PEaKIU.
TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XUMHUYECKON peaKIiiu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakiuu. Katain3 u kaTalnnu3aTtopsl.

OOpatumble ¥ HeOOpaTUMbIE peakluu. XHUMHYECKOE paBHOBECHE.
KoHcTanTta xuMuueckoro paBHOBecHsi. DakTOpbl, BIHUSAIOIIME HA MOJOXKEHUE
XMMHUUYECKOTO PABHOBECHS: TEeMIEpaTypa, NABJICHHE W KOHLEHTPALMM BEILIECTB,
ydacTByromumx B peakuuu. [Ipuamun Jle [larense.

OnekTpoiuthueckas auccoruanus. CuiabHble M CJIa0ble 2JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOOHBIX pPACTBOPOB: KHCIIOTHAsA, HEUTpaJibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE — peakiuuu. CTeneHb  OKHUCIICHHUS.
OKuCIUTENL W BOCCTAHOBUTENb. [IpomECChl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxnHelnmme OKHCIUTENIM W BOCCTAaHOBUTEIHW. MeETOH 3JIGKTPOHHOro OajaHca.
DNEeKTpoJIN3 pacTBOPOB U PACIJIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUs BEIIECTB M MX MPEBPAILCHUI:
pa3lioKEHUE TMEPOKCHJA BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJENU
KPUCTAIUTMYECKUX PEIIETOK, MPOBEACHUE PEaKlnii MOHHOTO 0OMEHa, OTpe/iesieHne
Cpeabl pacTBOPOB C TMOMOILIBI HHIWKATOPOB, H3YYEHUE BIIMSHUS Pa3IUUYHBIX
(GakTOpoB Ha CKOpPOCTh XHUMHYECKOM pEaKIUMU M TMOJOKEHHUE XUMHYECKOTO
paBHOBECHS.

Heoprannuyeckasi xumusi.
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[Tonoxxenne HemerauioB B Ilepuognueckoil cHUCTEME XHUMHYECKHX
anemeHToB J.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Pu3nueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bomopon. [lonyuenue, pusznueckne U XUMHUYECKHE CBOWCTBA: PEAKIIUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEIBbHBIE CBOMCTBA. ['mapuisbl.
TonIMBHBIE AJIEMEHTHI.

["anorensl. Haxoxaenue B mpupojie, CrocoObl MOMy4YeHUs, PU3NUECKUE U
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpoAbl. BaxkHelne KUCIOpOACOAepKaIlne
COEJIMHEHHUS TrajnoreHoB. JlabopaTopHble U TPOMBIIIEHHBIE CIIOCOOBI MOTYyYEeHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHUN.

Kucnopon, o3oH. JlaboparopHbie ¥ MPOMBIILIIEHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopoaa. @U3NYECKUe U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxnenwe B mpupoje, CHOcOObl MONy4YeHUs, (PU3HYECKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHN.

A3or. Haxoxnenwe B mpupojie, crnocoObl MONydeHUs, (usnyeckue Hu
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAsI U a30THAA
KHCJIOTHI U UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3zora
U €r0 COCTMHEHHM. A30THBIE yI00pEHHUS.

dochop. Haxoxnenne B mpupoje, CIOCOObI MOJydeHHUs, (PU3HUUYECKUE U
xumudeckue cBoictBa. @ochuapl u pochun. Oxcunsl (ochopa, ochopnas
kucinota u e€ conu. [lpumenenue dochopa u ero coeauHeHuii. docdopHbie
ynoOpeHus.

Yriepon, HaxoxiaeHue B npupoAe. AJUIOTPONHBIE  MOAU(DUKAIUU.
duznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIHIECTB, OOPa30BAHHBIX
yriepoaoMm. Okcup yriuepona(ll), oxcun yriepona(lV), yrompHas kuciora u eé
COJIU. AKTUBUPOBAHHBIN YyTOJb, afcopOuus. DynepeHsl, rpadeH, yriepoHbie
HaHOTPYOKu. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €Tr0
COEJIMHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CocoObl MOJy4YeHUs, (PU3HMUYECKUE U
xumuueckue cpoiictBa. Okcun kpeMuusi(1V), kpemMHHEBass KHCIIOTA, CHIIMKATHI.
[IpumeHeHue KpeMHUs U ero coeuHeHnil. CTeKs0, ero NoJiy4YeHue, BUIbl CTEKIIA.

[Tomoxenne meramnoB B [lepuoanueckor cucteMe XUMHUECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. QOrmue
dbu3ndeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIOB.

DNEeKTpOXUMHUUECKUI psAll  HanpsbkeHuil MetamioB. OOmme cnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTY PrHsl, MAPOMETAILTYPIrus,
anekTpoMetaiutyprusi. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUThl OT
KOPPO3UHU.
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O6mias xapakrepuctuka metayioB |A-rpynmbl [leprognyeckoit cUCTEMBI
XUMHUYECKUX DJJeMeHToB. Harpuiti u kamuii: mnonydeHue, (HU3MYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metawioB |lIA-rpynnel Ilepuogudeckoil cuctemsl
XUMUYECKAX DJJEMEHTOB. Marawii W KaJblWid: TOJydeHHe, (U3HYECKUE U
XUMHUYECKUE CBOMCTBAa, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COCAUMHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AmoMHUHMI:  modydeHue, (U3MYECKHE M XHMMHUYECKHE  CBOWCTBa,
MPUMEHEHUE MPOCTOrO BEIIeCTBA U €ro coeluHeHui. AMPOTEepHbIE CBOICTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIIIIEKCHI aTFOMUHUA.

OO6miast xapakTepuCTHKa MeTaIoB 1moOouHbix noarpymnm (b-rpymm)
[Ieproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

Pu3nvecKre U XMMUYECKHE CBOMCTBA XpOMa U €ro coeAnHeHun. OKCuabl u
runpokcuanl xpoma (1), xpoma (1) u xpoma (VI). XpomaTsl U quxXpoMaThl, UX
OKHUCJHTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne Xxpoma.

Ou3MUEeCKUEe W XHMHUYECKHE CBOMCTBA MApraHila W €ro COEIUHCHUMU.
Baxneiimme coenunenuss Mapranna (l1), mapranmma (IV), mapramma (VI) wu
mapranna (VII). [lepmanranar kaimusi, €ro OKACIUTEIbHBIC CBOMCTBA.

du3znyeckre 1 XUMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHuil. OKCuabl,
rupokcubl 1 conn xkenesa (1) u xxenesa (1), [Tonydenue n npuMeHeHue Kxene3a
U €ro CILIABOB.

DOU3NYECKHE U XUMUYECKUE CBOMCTBA MEAU U €€ coeaquHeHnil. [loryduenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[{unk: momyuyeHue, (QU3MUECKHe W XUMHYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, TUIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
IUHKA U €r0 COeIUHCHUH.

OKCIEepUMEHTAbHBIE METOJbl M3Y4Y€HHUS BEIIECTB W WX MPEBPAILCHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHUCIIOPOJIE, H3y4YeHHE KOJUIeKIMH «MeTamuibl W CIUIaBb», B3aUMOJCIHCTBUE
HIEJIOYHBIX M IIET0OYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
11eJI04eil, KaueCTBEHHbIE PEaKIMM Ha HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KaTUOHBI METAJIJIOB, B3aWMOJIEHCTBUE THUIAPOKCHUIOB aIOMUHUS W IIMHKA C
pacTBOpaMM KHCIIOT U HIEJOYEH, pEelIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COSAUHEHUSNY,
«MerTabl TJIaBHBIX TOATPYIID», «MeTayuibl TOOOYHBIX MOATPYII).

XuMHUS U KU3Hb.

Ponpr xumum B oOOecredeHWM YCTOWYMBOTO PA3BUTHUS UYEIOBEYECTBA.
[ToHaTHE O HAYYHBIX METOJAX MO3HAHUS U METOJI0JIOTUH HAYYHOT'O HCCIIEI0BAHUSI.
HayuHble npuHOMNBI OpraHu3aluyu XMMHYECKOTO NPOU3BOACTBA. [IpoMbIIeHHbBIE
CIOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIEeCTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOIYYeHUS] METAJUIOB U
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CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH CpPEllbl U €r0 MOCIEICTBUS.
Ponp xuMun B 00ecieUeHIH SHEPTETHUECKONU 0€30MTaCHOCTH.

XuMHsi W 3I0pOBbe uenoBeka. JlekapcrBeHHble cpencTtBa. IIpaBuia
MCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIUHBI.

XuUMUS OUIIM: OCHOBHBIC KOMIIOHEHTHI, MUIIEBbIC 100aBKU. Ponb xumuu B
o0ecreueHnH MHUIEeBO 0€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beiToBas xummus. Ilpasuna
0e30MacHOr0 MCIOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTEINILCTBE: BAXXHEHIIINE CTPOUTEIbHBIE MaTepHUalbl (LIEMEHT,
OCTOH).

XuMHUsI B CEJIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAJIbHbBIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEpHAJIbl, KPACKH, CTEKIIO, KEPaMHUKA.
Marepnainsl 1t 25neKTpoHUKU. HaHOTEXHOIOT M Y.

Pacuérnblie 3anaumn.

Pacuétel: Macchl BelecTBa WM 00bEMA Ta30B MO0 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIHUH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €ClM OJHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeIesEHHON
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE€ CBS3H.

Peanuzamuss MeXnpenIMETHBIX  CBSI3€M MpU  HM3yYCHUH OOIIeH W
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce oCyIIECTBISIETCS YEpPE3 MCIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
npeaMeTax eCTeCTBEHHO-HAyYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: SIBJICHHE, Hay4dHbIM (akT,
TUIIOTEe3a, TEOpHs, 3aKOH, aHajiu3, CHHTE3, KilacCudUKalUs, MNEPUOJIUYHOCTb,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETb, MOJCIUPOBAHHE.

®dusuka: mMarepusi, MHUKPOMHUP, MaKpOMHUp, aTOM, DJJEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTCTUUECKUNA YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kimerka, opraausm, sKocuctema, onocdepa, MeTadboIM3M, MaKpoO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

['eorpadusi: MuHEpaibl, TOPHBIE TOPO/IBI, TTOJIE3HBIE MCKOIIAeMbIE, TOTLIINRO,
pecypchl.

TexHoorus: XuMHYECKass MPOMBIIUIEHHOCTh, METAJLTYPrus, CTPOUTEIbHbIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
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npermapaTroB, IIPOU3BOACTBO KOHCTPYKHIMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI
N0 XYMHUHU HA VYIJUYBJIEHHOM YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B coOTBeTCTBUM C CHCTEMHO-JAESITEIBHOCTHBIM MOJXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeAMETa «XHUMHS» Ha ypPOBHE CPEIHETO
oOmiero 00pa30BaHUsl BBIACICHBI CIEAYIONIUME COCTABJISIONIME: OCO3HAHUE
OOyYaroIMMHUCSI POCCHUMCKON TPaKJAHCKOW HMJICHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIETICHUI0; HAIMYME MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE peE3ydbTaThl OCBOEHUSA TNpeaAMeTa «XHUMHS» OTPaKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOyyJaromumxcsi B MPOLecCe peasiu3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIngyHOCTHBIE pE3ydbTaThl OCBOEHUS TNpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpaxaaHCcKOro BOCIUTAHUSA .

OCO3HaHWS  OOy4YalIMUMKCS  CBOUX  KOHCTHUTYLIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOPMax M MpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH TPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlau, BHITTOJTHECHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyYMEHTBI JPYTUX TIPU aHATU3€ PA3IMYHBIX BUJIOB YUYCOHOM €SI TEIHHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HACJICIUIO
OTE€YECTBEHHOMN XUMUM;

YBOKEHHUS K TIPOIECCY TBOPYECTBA B O0JIACTH TEOPHH M MPAKTHIECKOTO
MNPUIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;
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UHTEpeCa W I[I03HABATENIbHBIX MOTHBOB B TOJYYEHHH U IOCJEAYIOIIEM
aHanm3e MHPOPMAIMK O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH ~ OLICHMBATh  CUTyalldd, CBA3AHHbIE C XUMHUYECKUMU
SBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OIICHMBAaTh CBOE MOBEICHME U TMOCTYNKH CBOMX TOBApHIIEH C
MO3UILIMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIECACTBUI
IIOCTYIIKOB;

4) gpopMupoBaHNs KyJbTYPHI 310POBbS:

NOHMMaHUsl LIEHHOCTEH 3/0pOBOr0 U Oe3omacHoro oOpas3a KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoicHUsl MpaBui OE30MaCHOTO OOpallleHHs] C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYJAOBOM ACATEIBLHOCTH;

MMOHUMAaHUSl LIEHHOCTU TMpaBWJ HWHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHMS MOCJEICTBUA M HENPUSITUS BPEAHBIX MPUBBIUEK (YMOTpeOaeHus
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKON
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PENICHUU MPAKTHUYECKUX 3a/1ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3inyHOro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOISAM TPYAa U PE3yJbTaTaM TPYAOBON JAESTEINbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOODY WHAMBUAYAJIBHONH TPAeKTOPHUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKU 1IE€JIECOO0OPA3HOTO OTHOIICHHUS K MPHUPOJAE KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHMMAHUA TJIOOATFHOTO XapakTepa 3KOJOTUYECKUX MPOOIeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BAHUSI JOCTHXKEHUM XUMHUHM IS
pelieHus: BONPOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHUS;
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AKTUBHOI'O HENPUATUS JICHUCTBUM, MPUHOCAIIUX BpEH OKpYKaroUel
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJlM4usl  Pa3BUTOTO  JKOJOTHYECKOTO  MBIIUICHHS, OKOJIOTHYECKOU
KYJbTYphl, OIbITA JACATEIBHOCTA SKOJOTMYECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pPa3BHUTHS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMaHUSl CHeUPUKN XUMUU KaK HayKd, OCO3HaHUsi €€ poJik B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeACTaBICHUs 00 OKpYKalOUIEM MHUpE Kak O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XHMHHM JUIsI COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3JaHMM HOBOW 0a3bl MaTepUaTbHON KYJbTYpbl, B PELICHUU TJIOOAIBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/a U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[IOHMMAaHUS CYUIHOCTH METOJ0B
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS JiesIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XWMUYECKUE 3HAHUSA A
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIBCKON €SI TENBHOCTH;

FOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TPyJa B Pa3IUYHBIX cdepax mpodheccuoHaIbHOMI
JEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS MTPOTPAMMBI 110 XUMHUHU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble  JIi  (OPMUPOBAHHMS ~ MHPOBO33PEHHUS  OOYYarOIIMXCSI
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSITHS, OTPAKAIOIINE
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IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
poIiece, CUCTeMa, Hay4dHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);
YHUBEpCaJIbHbIE yU4eOHbIC JIEUCTBUSA (MIO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIbHOM KOMITIETEHIIUU 00y4YarOnXCs;
CIOCOOHOCTH o0yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4YeOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yiabTaThl OTPAXAT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  (DOpMyIMpOBaTh W AKTyaJlU3UPOBATh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh IEIN JACSITEIBHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIILUICHHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKU MOHSATUM M yCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTICIbHBIX (PaKTOB 1
SIBJICHU;

BBIOMpaTh OCHOBAaHUS W KPUTEPUU JUISI KiIacCH(HKAIMK BEIISCTB U
XAMWYECKUX PEAKIINIM;

yCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXIYy M3y4yaeMbIMU
SBJICHUSIMU;

CTPOUThL JIOTMYECKUE pacCyXAcHUs (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

IIPUMEHSITh B TIPOIIECCe TTO3HAHUS UCIIOIb3YEeMbI€ B XUMUU CUMBOJNYECKHUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmylia, YpaBHEHHE XUMHUYECKON
peaKkuu — TPU PEIICHUU YYEOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS /IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbIe HCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peaxkuuu;

dbopMmynupoBaTh mEeMM W 3a7a4d  WCCIEIOBAHUS,  HUCIIOJIH30BATh
MOCTaBJICHHBIE W CaMOCTOSTENIBHO C(OPMYIUPOBAaHHBIE BOMPOCHl B KadyeCTBE
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MHCTPYMEHTA MO3HAHHUS U OCHOBBI JJIsi (DOPMHUPOBAHUS TMIIOTE3BI MO IPOBEPKE
IIPaBUIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHUI;

BJIQZIETh HAaBBIKAMU CAMOCTOSTEJIBHOIO IUIAHUPOBAHHUS W IPOBEICHHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
Ipolecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (OopMyIUpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENILHO TOCTOBEPHOCTHU PE3yJIbTaTOB HCCIEAOBAHNS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM MCCIENOBATENbCKOW W IPOEKTHOM
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
INOUCKY METOJIOB PpELICHUS NPAKTUYECKUX 3a4ad, NPUMEHEHUIO pPAa3IUYHBIX
METOJIOB [TO3HAHMSI.

3) paGora ¢ nnpopmanueii:

OPUEHTHPOBAThCS B PA3IMYHBIX MCTOYHMKAX HHQOpMalMHU (HAy4HO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUA, CIPAaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BHIOB U (OpM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(opMyIMpPOBATH 3AMIPOCHl U MPUMEHATH PA3JIMYHBIE METOJIBI IIPU MOUCKE U
orObope wuHpOpMaMK, HEOOXOJMMOM [JIsl BBINOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HH(DOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (GOpMy  MpeICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAy4YHbIM $3bIK B KauyecTBE CpeACTBa MpH paboTe C
XUMHUYECKOM MH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCII0JIBb30BAaTh 3HAKOBO-CMMBOJIHMYCCKHUEC CPCACTBA HATTISATHOCTH.

KoMMyHuKaTHBHBIC YHHBeEpPCaIbHbIE y4eOHbIe 1eHCTBUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYK1a€MOI TEMBI B X0/i€ AHAJIOra W/UiH
JUCKYCCUHM,  BBICKa3bIBaThb WA, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS NIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAlleH pPe3y/bTaTOB IMO3HABATEIbLHOU JESITEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIEHO UM COBMECTHO CO CBEPCTHUKAMU TIPH BBITOJHECHUU
XHUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCICIOBAHHIO CBOWMCTB
U3y4aeMbIX BEIIECTB, pealu3allii y4eOHOro MpoeKTa, U (HOpMyJIMPOBATH BBIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HMCCICAOBAHUN ITyTEM COTJIACOBAHUWS IO3HIAN B
x0J1e 00CY X ICHHS 1 OOMEHA MHEHUSMH.
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PeryisiTuBHbIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOATEIIBHO IUIAHUPOBATh U OCYIIECTBIIATH CBOIO II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisis €€ Lenud M 3aJa4yd, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOpUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TOJMyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XMMHUYECKUX PEAKIUAX; OCYIIECTBIATh CAMOKOHTPOJIb AEATEIBHOCTH
Ha OCHOBE CaMOAaHaJIN3a U CAMOOLICHKHU.

IHPEAMETHBIE PE3YJIBTATDBI

IIpenMerHble  pe3yabTaTbl  OCBOEHHsS IMPOrpaMMbl 10 XHMHM  Ha
yriayOn€HHOM YpOBHE Ha YPOBHE CpEAHEro o0mero o0pa3oBaHUS BKIIIOYAIOT
cneuuduueckue A y4eOHOro npeamera « XMMUs» Hay4dHble 3HAHUSA, YMEHUS U
CHOCOObI JAEWCTBUN MO OCBOEHUIO, MHTEPIIPETALUN U MPEOOpPa30BAHUIO 3HAHUIA,
BUJIBl JICSATEIBHOCTU IO IIOJYYEHUIO HOBOI'O 3HAHUSA M IPUMEHEHUIO 3HAHUN B
pa3NUYHBIX Y4E€OHBIX CUTyalUsX, a TaKXKE B PEaJbHBIX KU3HEHHBIX CUTYALHSX,
CBA3aHHBIX C XHMHEH. B mporpaMme Nno XUMHH IPEIMETHBIE PE3YJIbTaThl
IIPEACTABIICHBI IO TOAaM U3y4YCHHS.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «OpraHuyeckas XUMHs»
OTPAKAOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUNA: O MECT€ U 3HAYEHUH OPraHHYeCcKOu
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ pojii B OOECIEYEHUU YCTOMYMBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKOU U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHUKOB SHEPIUH, B o0ecrieueHnun PalMOHAIIBHOTO
IPUPOJIOTNIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YelioBEeKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPENE;

BJIAJICHUE CUCTEMOM  XHMMYECKHX  3HAHHMW, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHbIC OpOWTaIK, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alsl aTOMHBIX oOpOuTajed, HOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIA CKENIET, GyHKIUOHATbHAS
rpynmna, pajaukai, CTPyKTypHble (opmysibl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHbBIE), M30MEpHUsSl CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTrpuyeckas,
ONTUYECKAs), H30MEPbl, T'OMOJIOTMYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOABI,
KHCIIOPOA- U a30TCOJAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
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U MPEBpPALCHUS HHEPrUM NpHU XUMHUYECKHX pEaKlUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUSI IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBIICHUI; MPEACTABICHUS
O MEXaHU3MaxX XWMHUYECKHX pEaKIUi, TEPMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPyl aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIN 3¢ ¢ekTl, opuentanTsl | u |l pona);
dakTonoruyecKue CBEACHHS O CBOICTBaX, COCTaBe, MOJYyYEHHWH U OE30MacHOM
UCIIOJIb30BaHUU BAXKHEMIINX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHYECKON
NEATEIIbHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4YHbIX  IPHUHLMIAX  XUMHUYECKOIrO
IPOM3BOJCTBA (HAa IpUMEPE MPOU3BOICTBA METaHOJIA, IEpepadOTKU HEPTH);
c(OpPMUPOBAHHOCTh YMEHUM: BBIABIATH XapaKTEpHbIC MPU3HAKU IOHATHUH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NPH
OIMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEITMHECHMIA;
c(hOpMHUPOBAHHOCTb YMEHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISl COCTABJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUIECKUX
BEILECTB;

COCTaBJISITh YPABHEHHSI XUMHUECKUX PEAKIMI M pacKpbIBATh UX CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHHS
ANIEKTPOHHOIO OallaHca JTUX peaKlMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X ITOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHUN;

U3TrOTABJIMBATh MOJEIIA MOJIEKYJ OPraHUYECKUX BELIECTB JUIS MILIFOCTPALUH
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAIEKHOCTh U3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpylnmne COEIWHEHWH, JaBaTb WM Ha3BaHUA [0 CUCTEMaTHYECKON
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIBHBIE HA3BaHWS AJI OTICIBHBIX
MPEICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIIEH, TOJIYOJ, TJIULEPHUH,
ATUJICHTJIMKOMb, (eHoJ, dopManbAeTu, areTalblAerua, aneToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NAIbMUTHHOBASI KUCIIOTHI,
INIMLWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

c(OPMUPOBAHHOCTh YMEHHUS OMNPENCNSATh BHJ XUMHUYECKOW CBS3M B
OpraHMYECKUX COEIMHEHHAX (KOBAJIEHTHAas M MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHITHh IOJOXKEHUS TEOPUH CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpPMUPOBAHHOCTh ~YMEHMH  XapaKTepHu30BaThb COCTaB, CTPOCHUE,
¢u3znyeckue M XUMHUYECKHE CBOMCTBAa TUIMYHBIX NPEACTaBUTENICH Ppa3InYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJKaHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJIKaJAHEHOB,
QJIKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJOB, CIHPTOB, albJErHI0B, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEIUHEHUN U
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aMUHOB, AMHHOKHUCJIOT, O€NKOB, YyTJeBOAOB (MOHO-, AW- U TMOJIMCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKJAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEaKIHil C HCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOPMHUPOBAHHOCTh YMEHHUS TOATBEPKIAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CLIOCOOHOCTH OPraHUYECKUX COCAUHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPyII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTH yMEHUs XapaKTepU30BaTh UCTOYHUKHU
YTJIEBOJOPOJAHOTO ChIphsi (HE(Th, MNPUPOJHBIA Ta3, Yroyb), CIOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCThH BIIAJICHUSI CUCTEMOW 3HAaHUN O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM W MBICJICHHOM) U YMEHUSI TPUMEHSIThH 3TH 3HAHMUS;

chOpPMUPOBAHHOCTh ~ yYMEHHUA  NPUMEHSATH OCHOBHBIE  ONEpaluu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3alINIO, BBIABICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3CH — JJIS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISIBJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C
MOHATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0osee OCO3HAHHOTO TOHMUMAaHUSI CYIIHOCTH MAaTE€pUaIbHOTO EIMHCTBA MHPA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS M0 OPTaHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOJAUTH PACUYETHl 1O XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BaHUEM (DU3MUECKUX
BEMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapPaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BElIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, aHAJTM3UPOBAThH U OIIEHUBATh
C MO3UIMHA  DKOJOTMYECKOM  0€30macHOCTH  MOCJIEACTBUSL  OBITOBOM H
MPOU3BOJICTBEHHON JI€ATEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ MepepadoTKOU
BEILIECTB, UCTOJb30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSTHUSL TPAMOTHBIX pPEIIeHUN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENPHO TUIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHUE CBOMCTB OPTraHHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHUCJIOPOJCOJIEPKAIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3alady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
0e30macHOro OOpallleHHs ¢ BEIIeCTBaMHU M JIA0OpAaTOPHBIM 00OpPYJOBAHHEM,
bopMynupoBaTh 1ENb HUCCIEAOBAHMS, NPEICTABIATh B pas3inyHON (dopme
pe3yabTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUIA:
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co0JIroaTh TIpaBUJIa SKOJIOTHYECKU 11€JIECO00PA3HOI0 MOBEACHUS B OBITY U
TPYAOBOM JEATENBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0POBbS, OKPYKAOIICH
MIPUPOJHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBATh OMNACHOCTh TOKCHYECKOTO JECHCTBUS HA JKUBBIC OPTaHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJIM3UPOBaTh EIECOO0PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BELIESCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHW 3pEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHHWM: OCYIIECCTBIIATH IICJICHANIPABICHHBIA ITOUCK
XUMHUYECKOW MHMOPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, cpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJU3UPOBATh XUMHUUYECKYI0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ M UCIIO0Ib30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM yUeOHO 3aauei.

11 KJIACC

[IpenMeTHple pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XAMUSD OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepHUaJbHOM EIWHCTBE MHUpa,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHUM MPUPOIbI, O MECTE U 3HAYCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYCHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEPHATOB, HOBBIX
HMCTOYHUKOB DHEPrUHU, B OOECIEUCHUM PAllMOHAILHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAHUM MHUPOBO33PEHUST M OOIIEN KyJbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHMS K CBOEMY 370pPOBbIO M IPUPOJHOMN
cpene;

BJIAJICHUE CHUCTEMOM  XMMHYECKHMX  3HAHWK, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIararolINe TOHATHS — XUMHYECKHM DJJIEMEHT, aToM, SApO aroma,
U30TOIIbI, DJICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOWTajield, HOH,
MOJIEKYJIa, BAJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEIEHb  OKHCIICHUS,
XHMHUYECKass CBs3b (KOBaJEHTHas, HWOHHAs, MeTAUIMYecKas, BOIOPOJIHAs),
KpUCTAJUIMYECKasg pEIIETKa, XUMHYECKas peakius, PpacTBOp, JJIECKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsE JIUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XMMHUYECKON PEaKIINU, CKOPOCTh XUMUYECKON pEaKIMU, XUMUYECKOE PaBHOBECHUC;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOJMTHUYECKONM TUCCOIUAIMH, TEPUOANUYECCKUN
3akoH [[.1. MenpneneeBa, 3aKOH COXPaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAILICHUS YHEPTUHM MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN SI3BIK
XAMHUH, MHPOBO33PEHUYECKUE 3HAHHUS, JICKAIIME B OCHOBE IIOHWMAaHUS
MPUYAHHOCTA W CHCTEMHOCTHM  XMMHYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABJICHNUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM H
HA/IMOJICKYJIIPHOM ~ YPOBHSIX; NPEACTABICHUS O MEXaHU3Max XUMHYECKHUX
peakuuii, TEPMOJAUHAMHUYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTSIX  HX
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MIPOTEKAHMS, O XUMHUYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
dakToNOrUYECKEe CBEIACHHUS O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacHOM
WCITOJIb30BAaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKON
NEATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISABIIATh XapaKTCPHBbIC TMPU3HAKU TTOHSATHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IlUPAC) u TpuBranbHbie Ha3BaHUSI OTJEIBHBIX
BEILECTB;

COPMUPOBAHHOCTh ~YMEHHUSI ONPEICNATh BAJEHTHOCTh U  CTEMEHb
OKHUCJIEHUS] XMMHYECKUX DJIEMEHTOB B COCJUHEHUSX, BUJ XHUMHYECKOU CBS3H
(koBaJieHTHasi, MOHHAsA, MeETaJUIMYecKas, BOJOPOJHAs), THUI KPHUCTALIMYECKOM
PELIETKA KOHKPETHOIO BELIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHSI OOBACHITh 3aBUCUMOCTH CBOMCTB BEILECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ YMEHH:  KJIACCU(PUIMPOBATH:  HEOPTraHUYECKUE
BEILIECTBA 10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTaiu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKHUX PEAKIUN;

c(OPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI MIEPUOINYECKOTO 3aKoHa /.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHUPOBAHHOCTh YMEHUH: XapaKTEpPHU30BaTh AJIIEKTPOHHOE CTPOEHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOIOB
[Tepunoanueckout CHUCTEMBI J.. Menaeneena, HCTIOJIB3YS HOHSITUSI
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKUE COCTOSHHUSA aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonnueckou cucremsr J[. U.
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
WX JIEKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh YMEHUW: XapakTepus3oBaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYIIECTBOBAHHE TE€HETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMHU BELIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINA;

c(OPMUPOBAHHOCTh yYMEHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
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TUX PEAKIUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHWS HMX TOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHUW;  peakUMi  THUAPOIW3a;  PEaKuil
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

cOPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TPOTEKAHMS
XUMHUYECKUX PEAKIHUN C y4ETOM HMX DHEPreTUUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUUMu B 3aBHCHUMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIEHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh XUMHYECKHUE pPEaKluu,
JeXalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIIOThI, aMMHAaKa,
oOIMe HayyHble MPUHLMIBI XUMUYECKHMX NPOU3BOJACTB; LIEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHUPOBAHHOCTh BJIAJCHHUS CHCTEMOM 3HAHUW O METOAAaX HAy4YHOIO
MO3HAHUA SIBJICHUN NpUpOAbl — HAOMIOIEHUE, H3MEPEHHE, MOJECIHPOBAHUE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IPaKTUYECKOH JAESITEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHL: C HCIOIb30BAaHUEM
MOHATUM «MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHILICHTPALUS»;
Macchl BelecTBa WM 00bEMA Ta3a M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
win 00bEMY OHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peaklyy; 3HA4YE€HHUsS BOJOPOJHOIO TOKA3aTelsi pPacTBOPOB KHUCIOT M WLIENOYEH ¢
M3BECTHON CTEMEHBIO AHCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUHU, €CId OJHO M3 UCXOJHBIX BEIECTB JAAaHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKlUHuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENBHO IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEJACHHWE  pEaklMid  HMOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOILBIO HHJIWKATOPOB, H3YyYECHHUE BIIUSHHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
SKCHEPUMEHTANbHBIX 3afad 1o TemaM «Metaweyy u  «Hemeramis») ¢
coOI0IeHHEM TIPaBUII O€30MacHOr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBanueM, (opMyaupoBaTh 1€ldb HMCCIEIOBAaHUS, TMPEJCTABIATh B
paznuyHOi dopMe pe3yJbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH HUX
JIOCTOBEPHOCT;
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COPMHPOBAHHOCTh ~ YMEHHi:  coOmogaTh  MpaBuUja  MOJB30BAHUA
XUMHYECKOM TMOCyJoi © J1abopaTOpHBIM O0OpYyIOBaHHEM, OOpalIeHUs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUHUSMHU IO BBIMOJHEHUIO JTa0OPAaTOPHBIX
XUMHUYECKHUX OIBITOB, SKOJOTHYECKH IIEeJIECOO0pa3HOr0 MOBENCHUS B OBITY U
TPYJOBON NEATEIBbHOCTH B LIENSX COXPAHEHHUS CBOETO 3/0POBbS, OKpY KAroIIen
OPUPOTHON Cpefpl W JOCTHKEHHs €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATh
OMAaCHOCTh TOKCHYECKOTO JIEHCTBUSI Ha JKUBBIE OpPraHU3MBI OINpPEACTEHHBIX
HEOpPraHMYeCKUX BeUIecTB, MOHUMas cMbich nokasarens [T/IK;

c(OPMHUPOBAHHOCTb YMEHHUI: OCYIIECTBIIATH IleJICHANPABICHHBIA MOUCK
XUMUYECKON MHPOPMALIMU B Pa3TUYHBIX UCTOYHUKAX (HAay4yHas U yueOHO-Hay4YHas
JUTepaTypa, CpelIcTBa MaccoBoi nHpopMaluu, HTEpHET U Apyrue), KpUTUUECKU
aHAJIM3UPOBATh XMMUYECKYI0 MH(pOpMaIMIO, IepepadaTbiBaTh €€ U UCIOJIb30BaTh

B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHO 3aauei.

4. TEMATHNYECKOE INTAHUPOBAHUE

10 xaacc (3 yaca)

Ne | HaumenoBanue | Bcero Kon-Bo Komn-Bo BocnurarensHbliit HOP
n/n paznena YacoB | KOHTPOIb MPaKTH acIIeKT
HBIX PabOT | 4YeKux paboT
1 | Teoperuueckue 8 0 0 nemoHcTpupoBath | [{udposas
OCHOBBI HaBBIKU naboparopusi 1o
OpTraHUYeCcKOM KPUTHUIECKOTO XUMHH
XUMUH MBIIILICHHUS, (yuenunueckas)
onpeeneHus («Touxka pocray)
JIOCTOBEPHOM bubnnoreka [JOK
Hay4YHOU https://m.edso0.ru
vuHpopmaiuu 1 | bubnnorexa POLI
KPUTHKH https://resh.edu.ru
AHTHUHAYYHBIX
MPEJICTABICHUN
2 | YrneBonoposl 35 1 1 OBJIAJIETh [Mudposas
npejacTaBieHreM | jJaboparopus Mo

0 COBPEMEHHOM

XUMHNHU

Hay4yHOU KapTuHe | (yueHHueckas)
MHDpa, («Touka pocray)
TOCTHKEHUSIX bu6mmorexa [IOK
HayKd ¥ TexHuKH, | https://m.edsoo.ru
aprymentuposan | bubnnoreka POIII
HO BBIPAKAIOLIUI https://resh.edu.ru
MMOHMMaHHe

3HA4YCHHA HAYKU B
AKU3ZHU
pOCCHIICKOrO
o01ecTBa,
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0o0ecreYeHUN ero
0€e30I1aCHOCTH,
TYMaHUTapHOM,
COILHAIbHO-
9KOHOMHUYECKOM
pasButHu Poccun

Kucnoponcone
pxKaiue
OPraHUYECKHUE
COEIMHEHUS

41

MIPUMCHSITh
3HAHUS
€CTECTBCHHBIX U
COLIMAJIbHBIX HAYK
JUIsL  pa3yMHOro,
OCpEIKITUBOTO
IPUPOJIONOIB30B
aHuss B ObITY,
00LIECTBEHHOM
MPOCTPAHCTBE;
pa3BUBATH ONBIT
9KOJIOTHYECKH
HaIlpaBJICHHOM,
IPUPOIOOXPAHHO
i,
pecypcocbeperaro
men
NesITeNbHOCTH,
YYaCTBYIOIIUH B
ero
pUOOPETEHNN
JPYTUMH JIOJbMHU

[udposas
nmabopaTopusi o

XHUMHH
(yueHudeckas)
(«Touxa pocray)
bubmuoreka [JOK
https://m.edsoo.ru
bubmuorexa POII
https://resh.edu.ru

A3zotcogep
Kauue
OpTraHUYECKHE
COEIMHEHUS

12

JTEMOHCTPUPOBATH
B MOBEJICHUU
c(hopMUPOBAHHOC
Th
9KOJIOTHYECKOMN
KyJbTYpHI Ha
OCHOBE
MMOHUMAaHUS
BJIMSHUSA
COLMaILHO-
SKOHOMHYECKUX
MPOIIECCOB HA
MIPUPOJTY, B TOM
YHCIIC Ha
rI100aJIbHOM
YpOBHE,
OTBETCTBEHHOCTH
3a JIeNCTBUS B
MPUPOAHOMN
cpene;

Hudposas
nabopaTopusl 1o

XUMHH
(yuennueckas)
(«Touxka pocray)
bubmuorexa [JOK
https://m.edsoo.rub
nbmmoreka POI
https://resh.edu.ru

Bricokomoneky
JIIPHBIE

BBIPAXAaTh
JIeSITEIbHOE

Hudposas
nabopaTopusi 1o
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COCOAMHCHUA

HETpUsATHE
JIeHCTBHH,
MIPUHOCSIINX
BpEJl IPUPOJIE;
MIPUMEHS O I
3HAHUS
€CTECTBEHHBIX U
COIMAJIbHBIX HAyK
JUISL pa3yMHOTO0,

XHUMHH
(yueHudeckas)
(«Touxa pocray)
bu6mmoreka [IOK
https://m.edso00.ru
bubmuorexa POII
https://resh.edu.ru

OEpEKITUBOTO
MIPUPOIOIIOIIHE30B
aHus B OBITY,
00IIIECTBEHHOM
IPOCTPAHCTBE
HNTOI'O: 102 3 6
11 kuacce (3 yaca)
Ne | HanmenoBanme | Bceero Kon-Bo Kon-Bo BocnutarenbHbli Hop
/11 pasnena YacoB | KOHTPOJIGH | TIPaKTH aCIIeKT
BIX paboT YEKHX
pabot
1 | Teoperuueckue 39 2 3 o0JaaTh
OCHOBBI XUMHUU MPEJICTaBICHHEM o | LHudposas
COBPEMEHHOM Hay4YHOU naGoparopus 10
KapTUHE MHPA, | ypn
I[;)CTI/I)I(CHI/IHX HAyKH U (yacHmuccKas)
TEXHUKH,
ApTYMEHTHPOBAHHO («Touka poctay)
BBIPAYKAFOLLHIA bubnuoreka
nounmanne  3uavenns | LHOK
HayKH B scrsan | NtPs://m.edsoo.ru
POCCUICKOTO 00IIIeCTBa,
obecreueHnn ero
0e30IMacHOCTH,
TYMaHHUTapPHOM,
COIMATBHO-
HKOHOMHUYECKOM
pa3Butuu Poccun
2 | Heopraamueck 54 2 5 BBIPAXKATh [udposas
as XuMus IMO3HaBaTCIIbHBIC n1abopaTopus 1o
WHTEPECHI B PA3HBIX HMUH
gpeléM(ﬁ))TH(I;D; o0acTsax e,
y4ETOM CBOUX
HHTEpECOB, («Touxka pocray)
CIIOCOOHOCTEN, bubmnorexa
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JIOCTUKECHU N HOK
https://m.edso0.ru
3 | Xumus u 9 0 MPUMEHSATH 3HAHUS [udposas
KU3Hb €CTECCTBCHHbBIX U na6opaTopH;{ 1o
COLMANBHBIX HAYK UL | ypvim
PasyMHoro, (yuenunueckas)
OEepEKITUBOTO
MIPUPOIOTIOIB30BaHUS B («Todxa pocta»)
OBITY, OOLIECTBEHHOM Bubnmorexa
MIPOCTPAHCTBE; [HOK
DPa3BUBATH OTBIT https://m.edsoo.ru
9KOJIOTUYECKH
HAIPaBJICHHOM,
IIPUPOJOOXPAHHOM,
pecypcocOeperarorieit
JIeATEeTLHOCTH,
Y4aCTBYIOIIHI B €r0
IpUOOpETEHU N
JPYTHUMH JIIOJIbMU
HUTOI'O: 102 8
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5. IOYPOYHOE IINTAHUPOBAHUE
10 kaacc (3 yaca)

HaumenoBanue
pasnena

Tema ypoka

KoanuectBo
JacoB

Jara

wiad | ¢pakT

KoppekTtupoBka

Teopernueckue
OCHOBBI
OpPraHu4ecKoi
XUMHHU

8

[Ipenmer u 3HaueHHE
OpraHMYECKO XUMUH,
MIPEJICTABIICHHUE O
MHOTHX 00pa3ax
METOJIOB

DIEKTPOHHOE
CTpOEHHE aTomMa
yraepojaa (OCHOBHOE U
BO30YKIEHHOE
COCTOSITHHS ).
BanentHbie
BO3MO>XHOCTH aTroma
yriepojaa

XuMudecKkas CBS3b B
OpTraHUYECKUX
COCIMHEHMUSIX.
MexaHNU3MBI
o0Opa3oBaHHs
KOBAJICHTHOM CBSI3H,
croco0bl pa3pbiBa
CBsI3CH

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuil A. M.
bytneposa

Buaer nzomepun:
CTPYKTypHas,
MPOCTPAHCTBEHHAS.
ONEeKTPOHHBIE

3¢ eKTH B MOJIEKyJax
OpPraHUYECKUX
COCTUHEHUN

[IpencraBnenue o
KJIacCU(PUKALINH U
cHCTeMaTH4YecKas
HOMEHKJIaTypa
(IUPAC)
OpraHUYEeCKHUX
BCIIECTB

Knaccudukanms
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peakuuii B
OpraHUYEeCKON XUMHUHU

CucreMatusanus
0000111eHHE 3HAHUHA 110
TEME

YrieBoaopoabl

35

AJKaHbI:
TOMOJIOTHYECKUH Psif,
obmras popmyia,
HOMEHKJIATypa U
HU30MepHs,
JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI

10

duznueckue u
XUMHUYECKHUE CBOMCTBA
aJIKaHOB

11

HaxoxneHue aqkaHoB
B nipupoe. CrocoOsr
MOJTYYEHHSI 1
MIPUMEHEHHE AJIKAHOB

12

LluknoankaHsl: 00mIas
(opmyna,
HOMEHKJIATYpa U
u3omMepus,
0COOEHHOCTH CTPOCHHUS
U XUMHUYCCKUX
CBOMCTB, CITOCOOBI
TOJIYYEHHUS U
pUMEHEHHE

13

Pemenne pacu€THbix
3a]1a4 Ha olpesiesieHue
MOJIEKYJIAPHON
(hopMyIIbI
OpPraHUYECKOTO
BELIECTBA 110
MacCOBBIM J0JSIM
aTOMOB DJIEMEHTOB,
BXOJIAIIUX B €r0
COCTaB.
Cucremaruzanus u
00o0111eHue 3HaHUH 1o
TeMe

14

AnKeHBI:
TOMOJIOTUYECKUU P,
obmas hopmyna,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYIL.
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CrpykTypHas u 1uc-
TpaHC-U30Mepus
AJIKCHOB

15

dusznyecKkue u
XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino
MapKOBHHMKOBa

16

CrniocoOsl MosTy4eHus u
MIPUMEHEHHE AJIKEHOB

17

IIpakTnyeckas pabora
Ne 1 o Teme
"[lonyueHue sTuneHa U
M3Yy4YEHHUE €ro CBOUCTB"

18

Pemenue pacu€THbix
3a/1a4 Ha ONpEEICHUE
MOJIEKYJIIPHOU
(bopmyIsI
OpraHUYEeCKOIo
BEILIECTBA

19

AJKaaueHsl:
CONPSKEHHBIE,
M30JIMPOBAHHbIC,
KYMYJIMPOBaHHbIE.
OcobeHHOCTH
3JIEKTPOHHOTO
CTPOEHUS

20

XHUMHYeCKHe CBOMCTBA
CONPSKEHHBIX JUECHOB

21

CrniocoOsl nosty4eHus u
IpUMEHEHHE
aJIKaINCHOB

22

ATNKUHBIL:
TOMOJIOTHYECKHH AL,
obmas popmyna,
HOMEHKJIATypa,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
(du3nueckue cBoicTBa

23

XUMHYECKHE CBOMCTBA
AJIKUHOB

24

KauectBenurie
peaKkuuu Ha TPOUHYIO
CBS3b

25

CniocoObI TToTy4YeHus U
IMPUMCHCHUC aJIKWHOB

26

Pemmenue 3agau:
pacy€Tsl 110
YPaBHEHUIO
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XUMHYECKON pEaKIuu

27

CucreMaruzanys u
0000111EHHE 3HAHUHN 110
TeEME

28

ApeHsl:
TOMOJIOTUYECKHI
psn,o0mas hopmya,
HOMEHKJIATypa.
DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYJI
OeH3051a ¥ TOJIyoJia, UX
¢busnvecKne CBOMCTBA

29

XMUMHUYECKHE CBOMCTBA
aApEHOB: peaKUuu
3aMeELICHU

30

XUMHUYECKHE CBOMCTBA
apeHoB: Pexunm
MIPUCOCTUHECHHUS,
OKHCJICHHUSI TOMOJIOTOB
OeH30I1a

31

OcobennocTu
XUMHUYECKUX CBOMCTB
CTUpOJa

32

Pemenne pacu€rHbix
3az1a4 1o
OIIPEAEIICHUIO
MOJIEKYJIAPHON
(hopMyJIbI
OpPraHUYECKOTO
BELICCTBA

33

CrniocoOpl nosty4eHus u
IPUMEHEHHsI apEHOB

34

T'eneTnyeckas cBsI3b
MEXKY Pa3IMYHbIMU
KJIaccaMH
YIJIEBOJAOPOAOB

35

Pacuétsl mo
YpaBHEHUSIM
XUMHYECKHUX PEAKIUH.
Cucremaruzauus u
00001IeHNE 3HAHUH TT0
TEME

36

[Ipuponueiii ras.
[TomyTHBIE HEDTAHBIC
rasbl

37

KamenHsb1i1 yroas u
HPOAYKTHI €ro
nepepadoTKu

38

Hedth 1 ciocoOw1 eé
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nepepadoTKH.
[Ipumenenue
MIPOTYKTOB
nepepaboTKu HePTH

39

I'eneTnyeckas cBs3b
MEX]y pa3IMYHbIMU
KjlaccaMu
YIJIEBOIOPOJOB

40

l"anoreHonpous3BoaHbIE
YTJIEBOJIOPOIOB:
JJIEKTPOHHOE
CTpOCHHE; peaKluu
3aMEIIEHUs rajoreHa

41

JeicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumoneiictBue
JIATaJIOTCHAIKAHOB C
MarHueM 1 IIMHKOM

42

Cucremaruzanus u
000011IeHNEe 3HAHUH 110
pasneny
"YraeBonopoab"

43

KonTponbnas padota
10 TEME
«YTIIeBOAOPOIBD

Kucnopoacoaepxa
e
OopraHuy4eckue
coeIMHEeHH

41

44

[Ipenenbubie
OJTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUU PSAI,
obmas popmyna,
CTPOCHHUE MOJICKYJIHI,
nuzomepus,
HOMEHKJIATypa,
KJ1accupuKanus,
¢du3nyecKkre CBOMCTBA

45

XUMHYECKHE CBOMCTBA
NpeeTbHBIX
OJIHOATOMHBIX CIIUPTOB

46

CrniocoOsl mosty4eHus u
MIPUMEHEHHUS
OJTHOATOMHBIX CITUPTOB

47

IIpocteie 3¢upsr:
HOMEHKJIaTypa U
HU30MepHs,
0COOCHHOCTH
(bu3nUecKuX U
XHMHYECKHX CBOICTB
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48

MHoroatroMHbIE
CITUPTHI:
STUJICHIIUKOIb U
JIMLEPUH, UX
¢busnyeckue u
XHMHYECKHE CBOMCTBA

49

CrniocoOpl nosty4yeHus u
PUMEHEHHUS
MHOTOaTOMHBIX
CIIUPTOB

50

@DeHOoJI: CTpOEHUE
MoOJIeKYJ, (pusnueckue
cBOMCTBA. TOKCHYHBI
(dheHon

o1

XHUMHUYECKHE CBOMCTBA
(dbeHona

52

CrniocoOpl nosty4eHus u
npuMeHeHus peHoa

53

[IpakTnueckas padbora
Ne 2. Pemienune
IKCIIEPUMEHTAIIbHBIX
3aJa4 1o TeMe
«Crupthl ¥ PeHOTBI»

54

CucreMaruzanys u
000011IeHnEe 3HAHUHN 110
TEME

55

AnbIerupl 1 KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHMIIbHON
TPYIIIbI;
TOMOJIOTHYECKHUE PAIbI,
obmas popmyna,
n30Mepus U
HOMEHKJIATypa

56

Anbaeruapl ¥ KETOHBIL:
(u3nyeckre CBOMCTBA;
peakuuu
IPUCOEANHEHHUS

57

PeaKLII/II/I OKHUCJICHUA U
Ka4C€CTBCHHBIC
pCaKku aJibACTUAOB U
KE€TOHOB

58

CriocoObI mosryueHust
QJIbJICTHJIOB M KETOHOB

59

OIHOOCHOBHBIC
npeiebHbIC
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH
COJIEpKaHUs UX
MOJICKYJI
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60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux GU3NYECKUe
CBOMCTBA

61

XUMUUYeCKHEe CBOMCTBA
MpeAeIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

62

OcoOeHHOCTH CBOICTB
MYPaBbUHOM KHUCIIOTBI.
MHoroo6pasue
KapOOHOBBIX KHUCJIOT

63

Oco0eHHOCTH CBOMCTB:
HEMpeIeTbHBIX U
apOMaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
KHCJIOT.
[IpencraBurenu
BBICIITUX KapOOHOBBIX
KHUCJIOT

64

Ilonsarue o
HpOI/I3BOI[HI>IX
KapOOHOBBIX KHUCJIOT

65

CrniocoOpl nosty4eHus u
MIPUMEHEHHUS
KapOOHOBBIX KHCIIOT

66

CrnoxxHbie 3UpBHL:
TOMOJIOTUYECKUU PSAI,
obmas ¢popmyna,
HM30MEepHs U
HOMEHKJIaTypa

67

dusznueckue u
XUMHYECKHE CBOMCTBA

3¢upoB

68

Pemrenne pacu€rHbix
3a/1a4: 110 YpaBHEHUIO
XUMHYECKOT0
COCTOSIHUS, 110
OIIpEJICIIEHUI0
MOJIEKYJIAPHON
hopmyITbr
OpPraHUYECKOTO
BELIECTBA

69

[IpakTuyeckas pabora
Ne 3. Pemenune
HKCIEPUMEHTATBHBIX
3aja4 1mo TemMe
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«KapboHoBbie
KHCIOTHL. CII0XXHBIE
3bupbD

70

XKupsl: crpoenne,
¢busnyeckue u
XMMHYECKHE CBOHCTBA
(runposiusz)

71

Oco0EHHOCTH CBOMCTB
YKUPOB, COAEPKALTUX
OCTaTKH
HETpeeIbHBIX
YKUPHBIX KHUCIIOT.
Kupsl B npupone

72

Mpblna Kak TBEpble
BBICIITHE KapOOHOBBIE
KHCJIOTHI, HX MOIOIIIEE
JIICUCTBUE.
IIpennoxenue o
CHHTETUYECCKUX
MOIOIIUX CPEICTBAX
(CMO)

73

I'enetnueckas cBs3b
YTJIEBOJIOPOJIOB 1
KHUCJIOPOJICOAEPKALTUX
OpraHUYECKUX
BEILIECTB

74

Pacuétrl o
YpPaBHEHUSIM
XUMHYECKHUX PEAKIUn

75

CucreMaruzanys u
000011IeHnEe 3HAHUHN T10
TEME

76

OOmas
XapaKTePUCTHKA
OCIENCTBUHN U
KJacCUpUKAIIUS
MOCJIeICTBUI (MOHO-,
JTU- U TIOJIMCaXapHUIbl)

77

Monocaxapupl:
(u3nueckue cBoiicTBa
U HaXO0XKJIEHUE B
IpUpoJIe

78

IIpumeHeHue
TJIFOKO3bI, €€ 3HAUCHUE
B KU3HEICATEIBbHOCTU
OpraHu3Ma

79

Jucaxapusr:
caxaposa, MaJibTO3a 1
nakTo3a. Haxoxnenue
B IPUPOJIE U
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MIPUMEHEHHE
JIMCaxXapu0B

80

[Tonucaxapupr:
CTpOCHHE
MaKpOMOJIEKYJI,
(dbuzmveckue u
XUMHYECKHE CBOMCTBA,
[IPUMEHEHUE

81

TToustie 00
HCKYCCTBCHHBIX
BOJIOKHAX

82

Pemenue pacyeTHbIx
3a7a4 Ha ONPEICIICHUE
JIOJIM BBIXOJIa
MPOJYKTA PEAKIHH OT
TEOPETUUYECKHU
BO3MOKHOTI'0

83

CucreMaruzanys u
000011eHE 3HAHUHN T10

pazneny

84

KonTponbhas padora
o TeMe
«Kucnopoacoaepxamu
€ OpraHn4YeCcKue
COCAMHCHU

A3oTcoaepxamme
OopraHnyeckKue
coeMHEeHUsI

12

85

AMWHBI:
KJ1accupuKanus,
CTPOEHHE MOJIEKYI,
obmas popmyna,
U30MeEpHs,
HOMEHKJIaTypa u
(dbu3nueckue cBoiicTBa

86

XHWMHYECKUE CBOMCTBA
ann(paTHIECKuX
aMHHOB

87

AHWIIMH: CTPOCHUE
aHWJIMHA, 0COOCHHOCTH
XUMUYECKUX CBOHCTB
AHUJINHA

88

CriocoObl mosryueHust u
NpUMEHCHHE
ann(paTHIECKuX
aMUHOB

89

AMMHOKHCIOTBHI:
HOMEHKJIaTypa U
nuzomepus, puznyeckue
cBoiicTBa. OTHENLHbBIE
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OpeaACTAaBUTCIIN O~
AMHWHOKHUCJIOT

90

XuMHYECKHE CBOMCTBA
aAMHHOKHCJIOT, X
OHOJIOTHYECKOE
3HAYEHUE
amuHokuciiotr. Cunres
Y TUAPOJIN3 ENTHIOB

91

benku xak npupoaHsie
IIOJINMEPBI; CTPYKTYPbI
0enkoB

92

XUMHUYECKHE CBOMCTBA
0€eJIKOB

93

A3zoTconeprkaniue
TeTEPOLIMKINYECKHE
COEIMHEHUS.
HyxnennoBsie
KHCJIOTBI: COCTaB,
CTPOEHHUE U
OuoJsiornyeckas poJib

94

[IpakTuueckas padbora
Ne 4. Pemenue
AKCIIEPUMEHTAITLHBIX
3a7a4 1o TeMe
"A3oTcoepKarine
OpraHHYecKue
coequHeHus"

95

[IpakTuueckas pabora
Ne 5. Pemenue
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TeEME
"Pacrio3HaBaHue
OpPTraHUYECKUX
coeuHeHHn"

96

KonTponbnas padbora
10 TEME
«A3oTconepxanye
OpraHHYECKHe
COCITUHCHUS

Bbicokomosiexyist
PHbIE COeAUHECHUS

97

OCHOBHEBIE TTOHITHSA
XAMHUH
BBICOKOMOJICKYJIIPHBIX
COCIMHEHUN U METObI
HX CUHTE3a —
oJIMMepU3aIus u
MOJIMKOHIEH AL

98

IImacTmaccshl.
Yrunuzanusa u
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nepepaboTKa MIacTuKa

99

DJ1IaCTOMEPBI:
HaTypaJIbHbIN
CUHTETHYECKHE
Kayuyku. Pe3una

100

Bonoxkna:
HaTypaJibHbIE,
HCKYCCTBCHHBIE,
CHHTCTHYCCKHE.
[Tonumepsl
CIICIIMATBLHOTO
Ha3HAYCHMS

101

[IpakTuueckas pabora
Ne 6. Pemenue
AKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeEME
«Pacmo3nanue
IIACTMACC U BOJIOKOHY

102

O60061eHuE U
CHCTeMaTH3alus
M3Yy4EeHHOT'0 MaTepuasia
o TeMe
"BbICOKOMOIEKYISIPHBI
€ coeiMHeHus"

HUTOTI'O:

102

11 kaacce (3 yaca)
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HaunmenoBanue
pazzaena

Tema ypoxka

Konnue
CTBO
JacoB

JlaTa

IJ1aH

daxt

Koppektupos
Ka

Teopernueckue
OCHOBBI XUMHMH

39

AtoMm. CocTaB aTOMHBIX
saep. XUMUYECKUH AJIEMEHT.
H3oTonbl

CrtpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB,
KBAaHTOBBIC YHCIa

Knaccudukanus XuMudeckux
3JIEMEHTOB (S-, p-, d-, f-
2JICMEHTHI)

Pacnipenenenue 351eKTpoHOB
110 AaTOMHBIM OpOUTAIISIM

DIEKTPOHHBIE
KOH(UTYpaIuy aTOMOB
3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUU

DIEKTPOHHBIE
KOH(UTypaIy HOHOB.
ONEeKTPOOTPULIATEIEHOCTD

[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
XHMHUYECKUX dJIEMEHTOR /1.
H. Menneneera, CBSI3b C
COBPEMEHHOU Teopuen
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUECKUX
AJIEMEHTOB M 00pazyeMbIX
UMM TPOCTHIX U CIIOKHBIX
BEIIECTB 110 IPyIIaM U
nepuoJiaMm

Cucremarusanusa 1
0000111eH e 3HAHUN 110 TEME

10

Buner XuMudeckoit CBSI3H.
MexaHu3Mbl 00pa30BaHUS
KOBAQJIECHTHOM CBSI3U.
Bonoponnas cBA3b.
MexMoneKyIIsipHbIe
B3alMOJEHCTBUS

11

BanentHocTh 1 BaJICHTHEIS
BO3MO’KHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
T€OMETPUUYECKUM CTPOCHUEM

12

[IpencraBnenus o
KOMIIIEKCHBIX COeTUHECHUSIX:
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COCTaB U HOMEHKJIaTypa

13

BemectBa MosieKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
Tunel KpUCTAIIIMYECKUX
PELIETOK U CBOMCTBA
BEILIECTB

14

[TonsaTHE O IMCTIEPCHBIX
cucremax. [Ipencrasinenue o
KOJUIOMJIHBIX pacTBOPax

15

HcTunHbie pacTBOPSI:
HACBIIIECHHBIC U
HEHACBILIICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObl BbIpaKEHUS
KOHIICHTPALIUU PacTBOPOB

17

Pemenne 3amad ¢
HCIIOIb30BaHUEM ITOHITHIH
""MaccoBas 10JIst
pacTBOpEHHOTO BellecTna',
"MoJIsipHasi KOHIIeHTparus'"

18

Knaccudukanms u
HOMEHKJIATypa
HEOPraHMYECKUX BEIECTB

19

CucreMaruzanys u
00001IIeHnEe 3HAHUH 10 TEME

20

KonTponbHas pabota mo
temaM "CTpoeHue aToma.
[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMUYECKHX dJIeMEHTOB /I,
U. MenpneneeBa", "CtpoeHue
BemiecTBa. MHOrooopasue
BelecTs"

21

Knaccudukanus XuMu4eckux
peakIuil B HEOPraHUYECKON U
OpPraHMYECKON XUMUU. 3aKOH
COXpaHEHUsI MacChl BEUIECTB;
3aKOH COXpaHEHUs U
MIPEBPAICHUS YHEPTUN TIPU
XUMUYECKUX PEAKLUAX

22

TennoBsie a3 hekThI
XUMHUYECKHUX PEAKIIHH.
Tepmoxumuueckue
ypaBHEHUs

23

Brrunciienus no ypaBHEHHUSIM
XUMHYECKUX PEAKIUHI U
TEPMOXUMHYECKUM
YpaBHEHUSIM

24

CKOpPOCTh XMMHUYECKOM
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peakuuu, €€ 3aBUCUMOCTD OT
pa3IuYHbIX (haKTOPOB.
Karayims u karaau3aTtopsl

25

['oMoreHHbIE U TeTepOreHHbIE
peakiuu

26

[IpakTrueckas padota Ne 1
no teme "Bausinue
pa3nu4HbIX (PaKTOPOB Ha
CKOpPOCTb XUMHUYECKOU
peakuun"

27

Oo6parumebie U HEOOpaTUMBIE
peakiuu. XMMHUYECKOe
paBHOBecHue

28

[IpakTrueckas pabora Ne 2
o Teme "Bnusinue
pa3nu4HbIX (PaKTOPOB Ha
MOJIOKEHNE XUMUYECKOTO
paBHOBecHs"

29

DNeKTpOoNIUTHYECKast
nucconuanusi. CUibHbIC U
cJ1a0bl€ AIIEKTPOJINTHI.
CreneHp qUCCONUAINH

30

HNonHoe nponsBeaeHne BOAbI.
Cpena BOOHBIX pacTBOPOB.
Bonopoansriil mokasarens
(pH) pactBopa

31

I'mpponns coneit. Peaknuu,
MPOTEKAIOIINE B PACTBOPAX
3JIEKTPOJIUTOB

32

[IpakTuueckas pabora Ne 3
1o TeMe " XUMHUYECKHE
peakuuu B pacTBOpax
MEKTPOJIUTOB"

33

OKucIuTeNnpHO-
BOCCTaHOBUTEIIbHBIE
peakuuu. Baxueimme
OKHCIIMTENH U
BOCCTaHOBHUTEIIU

34

MeToa 371eKTPOHHOTO
(271€KTOHHO-MOHHOT0)
OanaHca

35

DIIEKTPOJIN3 PACTBOPOB U
pacIuIaBoB BELIECTB

36

Pemenue 3agayd pa3nuaHbIX
THUIIOB

37

Pemenue 3agayd pa3nuaHbIX
THUIIOB

38

CucreMaTusanus 1
000011IeHNE 3HAHUH I10 TEME
"Xumuueckue peakuuu"
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39

KonTtponsHas pabora no
teme "XuMHUYecKue peakiun"

Heoprannqeckaﬂ
XUMMUSA

54

40

IlonoxeHre HEMETAIOB B
[Tepuonuueckoit cucreme
XHMHUYECKUX dJIEMEHTOR /1.
. MenneneeBa u
0COOEHHOCTH CTPOCHHS UX
aTroMoB. Dusnueckue
CBOICTBA HEMETAJIJIOB

41

Annorponusi HEeMETaJUIOB (Ha
pUMepe KUCIOPOo/Ia, CEpHl,
dhocdopa u yriepoaa)

42

Bonopox: nonyuenue,
¢busnyeckue 1 XUMHYECKHE
cBoricTBa. ['mapuael

43

I"amoreHsl: HaX0XKIEHHE B
MIPUPOJIE, CIIOCOOBI
MoJIy4eHus, Gpuznueckue u
XMMHUYECKHE CBOMCTBA

44

l"anorenoBo1OpOABI.
Baxneinmnme
KHUCIIOPOIACOAEPKALINE
COEIMHEHUS TaJOTe€HOB

45

JlaGopartopHble 1
MIPOMBIIIJICHHBIE CITOCOOBI
IMOJIYUCHUA T'aJIOTCHOB.
IIpumMeHeHMe raJoreHoB U UX
COECTMHEHU I

46

[IpakTuueckas padora Ne 4.
Pemenne
HKCHEPUMEHTAIbHBIX 3a7a4
o teme "T"asnorensr”

47

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOObI
MoJTy4eHus, (pu3nuecKue u
XUMH4eckue cporicta. O30H.
[Ipumenenue kucnopoaa u
030Ha

48

OKCI/II[LI 1 ICPOKCHUBL

49

Pemrenne 3amau pa3au4HbIX
TUIIOB

50

Cepa: Hax0XKJICHUE B
MIPUPOJIE, CIIOCOOBI
noTy4ueHus1, GU3ndecKue u
XUMHUYECKHE CBOMCTBA

51

CepoBoaopo1, CyIb(puapl

52

Kucnopoaconepxariue
COEJIMHEHMUSI CEPBI.
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Oco0eHHOCTH CBOWCTB
CEpPHOM KHUCJIOTHI

53

[IpakTnueckas padora Ne 5.
Pewenne
OKCIICPUMCHTAJIbHBIX 3a/1a4
o teme "Cepa u eé
coeluHeHus "

54

A30T: Hax0XJECHHUE B
MIPUPO/IE, CIOCOOBI
MoTy4ueHus1, GU3nIecKue u
XHUMHYECKHUE CBOMCTBA.
AMMMaK, HUTPHUIBI

55

Kucnopoaconepxarue
COETMHEHHS a30Ta.
Oco0eHHOCTH CBOWCTB
A30THOU KHUCIIOTHI

56

[IpuMeHeHue a301a U ero
COCIUHEHUN. A30THEIE
yaoOpeHust

57

®dochop: HaxXOXKICHHE B
MPUPOJIE, CIIOCOOBI
MoJIy4eHus, Gpuznueckue u
XUMHYECKHUE CBOMCTBA.
®ochunsl u pochun

58

Oxkcusl pocdopa,
bocdopconepxarme
kucioTel. Conmu hochopHoi
KHCJIOTBI

59

[Ipumenenue dhocdopa u ero
coenuHeHnil. @ocopHbie
ynoopeHus

60

[IpaxTnueckas padora Ne 6.
Pemenue
IKCIIEPUMEHTAITLHBIX 337144
o Teme "A3ot u docdop u
uX coequHeHns"

61

VYraepo: HaXoXAEHUE B
MIPHUPO/IE, ATIOTPOITHBIE

Mo upUKaIK; PU3NYecKHe
1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

62

Oxcun yrinepona(ll), oxcun
yraepona(lV), yronbHas
KHUCJI0Ta U €€ COJIU

63

Pewrenue 3anad pa3ian4HbIX
THUIIOB

64

Kpemuuii: HaxoxeHue B
MPUPOJIE, CIIOCOOBI
NoNy4yeHus, GPU3NIEeCKue 1
XMMHYECKHE CBOMCTBA
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65

Oxcun kpemuus(1V),
KPEMHHUEBasi KUCIIOTA,
CHJTUKATBI

66

[IpuMeHEeHHEe KPEMHUS U €T0
coeauHenuii. CTeKio, ero
MOJIYYCHHE, BUIBI CTEKIIA

67

Pemenune 3anau pa3ian4HbIX
THUIIOB

68

CucreMatusanus
000011IeHNE 3HAHUH I10 TEME
"Hemerannabsr"

69

KontposbHas padoTta mo
teme "Hemerauier"

70

AHanu3 pe3ybTaToB
KOHTPOJILHON paboTHI,
KOPPEKLHs OIIMO0K

71

IlonosxeHne MeTajjIoB B
Ilepuonuueckoi cucreme
XAMUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JIOUEK
aTOMOB METaJIJIOB

72

O6mue puznueckue
CBOMCTBA METAJUIOB.
[TpumMeHeHre METaIIOB B
OBITY U TEXHUKE

73

CnnaBsl MetasuioB. Kopposust
METaJJIOB

74

Pemenue 3amaq Ppa3JIMIHBIX
THIIOB

75

DNEeKTPOXUMHUYECKHI P
HaIpsHKEHUN METaJlIOB.
O061u11e crocoObl MOTyYSHHS
METaJJIOB

76

OO1m1ast XxapaKTepUCTHKA
MeTtaiioB |A-rpynmsl
[Ieprnoanueckoii cucTeMsl
XUMHUYECKHX HIEMEHTOB.
Harpuit u xanuii: nony4yeHue,
(u3znuecKkre U XUMHUYEeCKHe
CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX
COEIMHEHUN

77

OO6mas xapakTeprucTuKa
MeTaioB || A-rpynmbt
[Tepronuueckoit CUCTEMBI
XUMHUYECKUX HJIEMEHTOB.
Maruuii 1 KaJabIui:
noJiyyeHue, GU3nuecKue u
XHMHYCSCKHE CBOMCTBA,
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MIPUMEHEHHE MPOCTHIX
BEIIECTB U UX COSTUHEHUH

78

JKEcTKOCTh BOJBI U CIIOCOOEI
€€ yCTpaHEHHUs

79

ANIOMUHUI: TIOJy4YEHUE,
¢busnyeckue 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHUE

80

AmMdoTepHbIe CBOICTBA
OKCH/JIa ¥ TUJIPOKCUJIA
ATIOMHHUS,
TUAPOKCOKOMILIEKCHI
ATIOMHUHHYS, UX IPUMEHEHHE

81

Pewmenne 3amau pa3iu4HbIX
THUIIOB

82

[IpaxTuueckas padora Ne 7.
Pemenue
SKCIEPUMEHTAIIbHBIX 337124
1o TeMme "MeTallIbl TJIaBHBIX
noarpynn"

83

OO01mas xapakTepucTuKa
METAJIJIOB MOOOYHBIX
noarpynn (b-rpymm)
[Tepuonnueckoi CuCTeEMbI
XMMHUYECKHX JIEMEHTOB

84

dusnuecKkue 1 XUMHUIECKUE
CBOMCTBA XpOMa U €ro
COCIMHEHMH, UX IPUMEHEHUE

85

Baxneinmnme coemHEHNS
mapranua. [lepmanranar
KaJus, ero OKUCIUTEIbHBIE
CBOMCTBA

86

CDI/ISI/I‘IGCKI/IGD U XUMHUYCCKHEC
CBOMCTBA JKeje3a U ero
coegunenuil. [lonyuenue n
NIPUMEHEHHUE CILUIABOB XKENE3a

87

duznueckue 1 XUMHUYECKHE
CBOMCTBA MEJIU U €€
COEAMHEHHI, UX MPUMEHEHHE

88

du3znyecknue U XUMUUECKHUE
CBOMCTBA ITMHKA U €T0
COE€IUHEHHH, UX
MPUMEHEHHUE.

"M ApOKCOKOMILIEKCHI LIMHKA

89

[TpakTrueckas padota Ne 8.
Pemenue
SKCIIEPUMEHTANIBHBIX 3a7a4
o Teme "Metasibl
MOOOYHBIX TTOATpymM"

90

Pewrenue 3anad pa3ian4HbIX
THUIIOB
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91 0O000uIeHuE U 1
CHCTEMaTH3aIHs U3yYCHHOI'O
MaTepHaa 1o TeMe

"Meramibt"

92 KonTponbHas padora no 1
teMe "Metasubr"

93 Amnanus pe3yiabpTaToB 1

KOHTPOJILHOH paboTHI,
KOPPEKIIHsl OIUO0K

X¥MHA U KU3Hb 9

94 Pons xuMmuu B o0ecrieueHuN 1
YCTOMYUBOTO Pa3BUTHS
qyenoBedecTBa. IlonsaTue o
HAYYHBIX METOAX
HCCIIEIOBAHUS BEIIECTB

95 Hayunblie npuHIUIBI 1
OpTraHHU3aIH XUMHUYIECKOTO
MIPOU3BOJICTBA.
[IpombleHHbIE CIOCOOBI
MOJTYYCHHS BXKHEUTIINX
BEIIIECTB

96 XHUMHYECKOE 3arpsi3sHEHUE 1
OKpYKaIOIIEH Cpelibl U €ro
MIOCIIEACTBHS

97 XUMHUS U 310POBbE YEJIOBEKA. 1
JlexapcTBEHHBIE CpEICTBA

98 Xwumug aiy. Poab XumMuu B 1
oOecIieueHny MUIIEBOMI
0€e30MacHOCTH

99 KocMmernueckue u 1
nap@roMepHbIe CpeACTBa.
BbriToBas xumuga

100 XUMHS B CTPOUTEINILCTBE. 1
Baxsneiimme cTpouTeNnbHbIE U
KOHCTPYKIIMOHHBIE
MaTepHaJIbl

101 XuMHUs B CENBCKOM 1

xo3s11icTBe. OpraHu4ecKkue u
MUHepaJIbHbIe y100peHus

102 CucreMaTuszanus u 1
000011IeHNE 3HAHUN 110 TEME

HNTOTO: 102

6. HIEPEYEHb (KOAU®UKATOP) PACIIPEJAEJIEHHBIX 1O
KJIACCAM ITPOBEPSIEMbBIX TPEFOBAHUMH K PE3YJIbTATAM
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OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHMS U DJIEMEHTOB

COIAEPXKXAHUA ITO XUMHUHU

10 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ylbTrara

[IpoBepsiemble ITpeIMETHBIE PE3YIIBTAaThl OCBOCHUSI OCHOBHOM
o0pa3oBareIbHON MPOrpaMMBbl CPEeIHEro 00IIero 00pa3oBaHUs

1

Teoperndeckrue OCHOBbI OPraHN4eCKON XUMHUU

11

CpopMUpOBaHHOCTh MPEACTABICHUNH O XHUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHUU B MO3HAHUU SIBJICHUN
IpUPOIbI, B (OPMUPOBAHWM MBIIUICHUS H KYIbTyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW ~ TPaMOTHOCTH,  HEOOXOMUMOW  JJIsi  pelIeHus
MPAKTUYECKUX 3a7ad U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 37I0POBBIO U MPUPOAHOM cpesie

1.2

Brnagenue cucrteMol  XMMHYECKMX  3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIararoime MOHSITUS (Monekyna, BaJICHTHOCT,
IEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUSI, XMMUUYECKas CBSA3b, MOJIb,
MOJsIpHas ~ Macca, MOJIIpHBIH ~ 00BEM,  YIJIEPOAHBIA  CKEJeT,
(byHKLIMOHATIBHAS rpymnmna, panukai, u3oMepus, U30MEpBHI,
TOMOJIOTUYECKUN  psii, TOMOJIOTH,  YIVIEBOAOPOABI, KHUCIOPOA- U
a30TCOJIepKAIINE COEIMHEHUs, OWOJOTMYECKH aKTUBHBIE BEIIEeCTBa
(yreBoabl, >KMpBI, O€NKH), MOHOMEp, HOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE ~ COCMHEHHUs); TEOPUU M  3aKOHBI  (TEopHs
XUMUYECKOTO CTPOCHHsS opraHuyeckux BemecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH A3BIK XHUMHUH, (aKTOIOTHYECKHE
CBEIEHHS O CBOICTBaX, cOCTaBe, TMOJIYy4eHMHM U  0Oe301acHOM
WCIIOJIb30BaHUM BAKHEUIINX HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKON JESTENIbHOCTH YeI0BEKa

1.3

ChopMHupoBaHHOCTH YMEHUH BBISIBIIATH XapaKTEpHbIE MPU3HAKU MOHITHH,
YCTaHABIMBaTh WX B3aUMOCBA3b, HCIIOIB30BaTb COOTBETCTBYIOLIUE
MOHATUSA TMpPU  ONMCAHWM COCTaBa, CTPOCHHS M  IPEBPALCHHUN
OpPraHUYECKUX COCIUHEHUN

14

c(OpMHUPOBAHHOCTh YMEHUH HCIOJIB30BaTh XUMHUECKYIO CUMBOJIUKY ISt
COCTaBJIEHUS ~ MOJIEKYJISIPHBIX W CTPYKTYpHbIX  (pa3BepHYTOH,
COKpallleHHOH) ¢GopMyl  OpraHMYeCKMX BELIECTB M  ypaBHEHUH
XUMHYECKHX PpEeaKlMi, H3roTaBIMBaTh MOJEIM MOJIEKYJI OpraHU4eCKHX
BEUIECTB I WJUIIOCTPAlMM MX XUMHYECKOTO M IPOCTPAHCTBEHHOTO
CTPOEHHUS

1.5

CdhopmMupoBaHHOCTD yMEHUH yCTaHABJINBATh MPUHAIICKHOCTD
HU3YUCHHBIX OpPraHU4YCCKUX BCHICCTB II0 HX COCTABy U CTPOCHUIO K
ompeeeHHOMY Kilaccy (Tpymre) coequHeHnN (yIIIeBOAOPOIbI, KUCIOPO.
U a30TCoACpKAIUEC COCAUHCHUA, BBICOKOMOJICKYJIISAPHBIC COC,HI/IHGHI/IH),
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JlaBaTh UM Ha3BaHUs 10 cucTeMarnyeckoit HomeHnkiarype (IUPAC)

1.5

ChopMHpPOBAaHHOCTH YMEHUSI ONPENCNIATh BUABI XUMHYECKOH CBS3H B
OpPraHMYECKUX COCAMHEHUSIX (OAMHAPHBIC U KPATHBIE)

1.6

ChopMHUpOBaHHOCTH YMEHUSI MPUMEHSATH: MOJOKEHUS TEOPHUH CTPOCHUs
oprannueckux BemiectB A.M. BytnepoBa s 00bSCHEHHS 3aBHCUMOCTH
CBOICTB BEUIECTB OT UX COCTaBa M CTPOECHUS; 3aKOH COXPAHEHUsS MacChl
BELIECTB

yl"J'IeBO,I[OpO,I[H. Kchoponcoz[epmamHe M a30TCOACPIKAINNUE OPIraHUYCCKHUEC
COCIMHCHNA. BLICOKOMOHGKYHHPHBIG COCAUHCHUA

2.1

CpopMUpOBaHHOCT, ~YMEHHMM NPUBOAUTH TPUBUAIBHBIC  HA3BAHHS
OTIENbHBIX OpPraHMYECKHX BEIIeCTB (ITHJICH, MPOMHIIEH, alleTUJICH,
STHJICHIJIUKONIb, TJHLEpUH, (¢GeHom, QopManbaerua, —aneTalbIerTu,
MypaBbUHAs KUCJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBAas  KHCIIOTAa,
CTeapuHOBAas KUCIIOTA, III0K03a, PPYKTO3a, Kpaxmall, LeJUIH0JI03a, IJIUIUH)

2.2

CpopMUpOBaHHOCT, YMEHHH  XapaKTepU30BaTb COCTAaB, CTPOCHHE,
¢u3MYeckue W XMMHYECKHE CBOMCTBA THIMYHBIX IIPEACTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKHX BEMmECTB (METaH, 3TaH, JTHIICH,
MpomnuieH, aneTwieH, OyranueH-1,3, werunOyraguen-1,3, Oensodn,
METAHOJI, 9TaHOJ, JTWJICHIIIMKONb, TIWIEPHH, (EHOJ, aIleTaabIeTH]I,
MypaBbUHAasE M YKCyCHas KHUCJOTBI, IJIIOKO3a, Kpaxmall, [eJIio03a,
aMUHOYKCYCHas KUCJIOTa)

2.3

ChopMHpOBaHHOCT YMEHMSI WILTIOCTPUPOBATh TE€HETHYECKYIO CBS3b
MEXly TUIIUYHBIMU IIPEICTAaBUTEISAMU PA3JINYHbBIX KIACCOB OPraHUYECKUX
BEIIECTB YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHX peakluil c¢
UCIOJIb30BaHUEM CTPYKTYPHBIX GOpMyI

2.4

CdopmupoBaHHOCTH yYMEHUS XapaKTepU30BaTh MCTOYHUKH
YIJIEBOJIOPOHOTO CHIpbs (HEe(Th, MPUPOIHBIM Ta3, Yrojb), CIOCOOBI UX
nepepaboTKU U MPAKTUYECKOe TPUMEHEHHE IPOIYKTOB MepepadoTKH

XUMHUS U )KU3Hb. PacueTsl

3.1

ChopMHupOBaHHOCT, YMEHHI BIIAJETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METO/IaX HAy4YHOTO IIO3HAHMS, WCIMOJIb3YeMbIX B XUMHH TPH W3YYCHUH
BEIIECTB M XUMUYECKUX SIBICHUN (HAOIIOeHUE, H3MEpEHUE, SKCIIEPUMEHT,
MOJICTTUPOBAHKE), HCIIONH30BaTh CHCTEMHBIC XUMHUYECKHE 3HAHUSA IS
MPUHATHS PEIICHU B KOHKPETHBIX XKU3HEHHBIX CUTYAIUSIX, CBS3aHHBIX C
BEII[ECTBAMH M MIX IPUMEHEHHUEM

3.2

ChopMupoBaHHOCT, ~ YMEHHUM  COOMIOAATH  TpaBWjIa  MOJIH30BaHUS
XUMHYECKOH MOoCcynoi 1 1abopaTopHBIM 000pyIOBaHUEM, a TAKXKE IMPaBUIA
oOpamieHusi C BENIECTBAMH B COOTBETCTBUU C WHCTPYKIHMSIMH TIO
BBITIOJTHEHU IO HaGOpaTOpHBIX XUMHUYCCKHUX OIIBITOB

3.3

CdopMUpOBaHHOCTh yYMEHHWH IUIAHUPOBATh U BBIMOIHATH XUMUYCCKHUMA
OKCIICPUMCHT (npeBpameHH;I OpraHU4YCCKUX BCHICCTB IIPpW HArpCBaHUU,
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MOJIy4YEeHUE ATWICHA M U3YYEHHE €ro CBOMCTB, KaYECTBEHHBIC PEaKIIMU
OpPraHMYECKHUX BEIIECTB, ACHATypalus OEIKOB NpPU HarpeBaHUU, [IBETHBIC
peakuuu OENKOB) B COOTBETCTBHM C IMPABWJIAMH TEXHHKHU O€30MAaCHOCTH
npu oO0paleHuH C BellecTBaMU U Ja0OpaTOpHBIM O00OPYIOBaHHEM;
MPENICTABIISITh PE3YIbTaThl XUMHUYECKOTO IKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pEaKIuil ¥ (OpMyIHpOBaTh BBIBOJLI Ha
OCHOBE 3THUX PE3YJITaTOB

3.4

ChopMHupOBaHHOCT, YMEHUH MPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUsSIM (Macchl, 00beMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM
MPOAYKTA PEAKIUH 1O U3BECTHBIM Macce, 00bEeMY, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB UJIU MPOTYKTOB PEAKIUH)

3.5

ChopMUpOBaHHOCT, YMEHUH KPUTHUECKH AHAIM3UPOBATH XUMHUYECKYIO
MH(POPMALIUIO, TIOTYYaeMYI0 M3 Pa3HBIX HCTOYHUKOB (CPEICTBa MAacCOBOM
uHdopmanuu, cetb HTEpHET M 1pyTHe)

3.6

ChopMupoBaHHOCT ~ YMEHUW  COONIONATh TMpaBUJAd  JKOJIOTHYECKU
1enecooOpa3Horo MoBeAeHHUS B OBITY M TPYJOBOW JESATENBHOCTH B LIEJSIX
COXpPaHEHHUsI CBOEr0 3J0POBbs M OKpPYXKAIOLIEHM NPHUPOIHON CpEelbl,
OCO3HaBaTh OIIaCHOCTH BO3ZI€I>'ICTBI/I$I Ha JXUBBIC OPraHU3Mbl OIIPCACIICHHBIX
OpraHMYECKHUX BeUIeCTB, MOoHUMasi cmbica mokazarens [1/IK (mpenensHO
JOMYCTUMON  KOHIIEHTpAllMH), TMOSACHATh Ha MpUMepax CHOCOOBI
YMEHBIIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOTO BO3JEHCTBUS Ha OpraHU3M
YesoBeKa

IIpoBepsieMble 3JIEMEHTBI COAECPKAHUSA
10 xkiaace

Kon

[IpoBepsiemMblil SIEMEHT COEPHKAHUS

TeopeTnueckre 0CHOBBI OPraHU4ECKOW XUMUH

1.1

IIpeamer opraHM4eCcKOM XUMHH: €€ BO3HUKHOBEHME, Pa3BUTHE U 3HAYCHHUE B
IIOJIyYEHUN HOBBIX BELIECTB W MarepuayioB. Teopus CTPOEHHUS OPraHWYECKHUX
coenquHeHnit A.M. byTiepoBa, €€ OCHOBHBIE ITOJIOKEHUS

1.2

CTpykTypHble (QOpPMYJBl OpraHWYECKMX BemlecTB. l[omonorus, u3oMepHs.
XuMuYeckasi CBS3b B OpPraHMYECKHX COEIMHEHHUSAX - OJWHApHbIE U KpaTHbIE
ces3u. [IpencraBnenue o kiaccu(pUKaMu OPraHMYECKUX BEIIECTB

1.3

HOMCHKJ'IaTypa OpTaHUYCCKUX COC,Z[I/IHCHI/If/'I (CI/ICTeMaTI/I‘-IeCKaH) U TpUBUAJILHBIC
Ha3BaHUS BaXKHEHUIIINX Hpe)ICTaBPITeHefI KJIaCCOB OPraHU4CCKUX BECIICCTB

VYrieBogopos

2.1

AJIKaHBl: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHMA pAn. Meran u dsTa”H -
MPOCTEHIIINEe TPEACTABUTENN alKaHOB: (PU3MYECKHEe W XUMHYECKHE CBOMCTBA
(peakuuu 3aMenIeHUs] U TOPEHMsI), HaXOXKJAECHUWE B MPUPOAE, MOIy4YeHHE U
IIPUMEHEHNE
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2.2

AJIKEHBI: COCTaB M CTPOEHHUE, T'OMOJIOTMUECKMH psAx. OTUIEH U IPOIWIEH -
MpocTelIe MpPeACTaBUTeNN alKeHOB: (U3MYecKHe M XHUMHUYECKHE CBOWMCTBa
(peakuuyu THIPUPOBAHMS, TaJOI€HUPOBAHUSA, TUApPATallMM, OKHUCIECHUS U
MOJIMMEPU3AIIIH ), IOJTYyYeHHE U TPUMEHEHNE

2.3

Ankamuenbsl: OyrtagueH-1,3 u wmetunOyrtaauweH-1,3: CTpoeHHE, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakius nosumepusanuu). [lomydenre cCHHTETHUECKOTO
KaydyKa U PEe3UHbI

2.4

ANKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUH psll. ALIETHIIEH -
NPOCTEHIINI TpeNCTaBUTENb AalKUHOB: COCTaB, CTpPOeHHE, (U3HYECKHE H
XMMUYECKHE CBOICTBa (peakluu I'MIpUPOBAaHUs, TaJIOTCHUPOBAHUS, THApPATALlUY,
TOpPEHMUsI), IOIYyUYEHUE U IPUMEHEHNE

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, (uU3NYECKHME W XMMHUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMsI 1 HUTPOBAHUS ), IOIy4eHUE U npuMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (U3MYEeCKMe U XUMHMYECKHME CBOMcTBa  (peakuuu
raJIOTEHUPOBAaHUS W HUTPOBAHUS), IOJIy4EHHE U NpUMEHeHue. TOKCHYHOCTh
apeHoOB. [eHeTHueckas CBs3b MEXIY YIIEBOAOPOIAMH, NPHUHAJICKALIMMU K
Pa3IMYHbIM KJ1accaM

2.6

[IpupoaHbIe HCTOYHUKH YTIEBOAOPOaOB. [IpupoaHblil Ta3 U nomyTHEIE HEPTIHBIE
ra3sl. Hetb u ee npoucxoxnenue. CrnocoObl nepepaboTku HE(TU: MEeperoHka,
KPEKHMHT (TepMMUYECKHUH, KaTaJIuTU4YecKuil), nmuponus. IIponykTel mepepaboTKu
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KameHHBIH yromb u
MIPOAYKTHI €T0 nepepaboTKu

Kucnoponconepxaiiye opraHuuecKie CoOeIMHEHUs

3.1

[IpenenbHble OIHOATOMHBIE COIUPTHI. METaHOM U ATaHOMI: CTpOEHUE, (PU3NIeCcKHe
U XUMHMYECKHME  CBOMcTBa  (peakMu ¢  aKTHBHBIMM  MeTaulaMH,
raJIoreHOBOZIOPOJaMH, TOpEHHE), MpUMEHEeHHe. BomopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J[elicTBME METAaHOJIa M 3TAaHOJIa HA OPraHU3M YEJIOBEKa.
MHoroaroMHble COUPTHL. DTUICHIIIMKOIb U TIIMLEPHUH: CTPOEHUE, (PU3NUECKUe U
XMMHUYECKHE CBOMCTBAa (B3aUMOJCIHCTBHME CO  IIEJIOYHBIMU  METAJUIAMH,
KaueCTBEHHAas peaklMsi Ha MHOTOaTOMHbIE CHUPTHI). JlelicTBME Ha OpraHusM
yenoBeka. [I[puMenenne munepyuHa u 3TUICHIIIMKOISA

3.2

@deHON: CTpOCHHE MOJEKYNbl, (U3NYECKHUEe U XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue dhenona

3.3

Anbaeruabl u keToHbl. DopManbaerua, aneTanabJeru: CTpoeHue, PU3NYECKUe U
XMMHYECKHE CBOMCTBA (pEaKLMM OKHMCIEHUS U BOCCTAHOBIICHMS, KaUECTBEHHBIC
peakuun), noy4eHrue u NpuMeHeHne

3.4

OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KHCIOTHl. MypaBbuHAs M yKCyCHas
KHUCJIOTBI: CTpOeHHe, (PU3MUECKHe W XUMHUYECKUE CBOWCTBa (CBOMCTBa, oOIIue
JUIS KJacca KHCIOT, peakuus sTepudukanuu), MOIyyeHHUE M TNpPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX
KHCIOT. Mblj1a KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIee eHCTBUE

3.5

CrnoxHble 3GuUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIPOIHU3 CIIOKHBIX
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sa¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonoruueckass poib
KHUPOB

3.6

VYreBoabl: cocTaB, Kiaccu(UKALUS YIIIEBOIOB (MOHO-, TU- U IOJIMCAXapHUbI).
I'moko3a - mpocTeduii MOHOcaxapuJl: OCOOEHHOCTH CTPOEHHUSI MOJIEKYIIbI,
¢dbu3nueckue U XMMHUYECKHUE CBOMCTBA (B3aUMOJECHCTBUE C THIPOKCHIIOM MEIU
(1), oxucnenne aMMuadHbIM pacTBopoM okcuia cepebpa (l), BoccTaHoBiICHHE,
Opo’keHUE IVIIOKO3bl), HAaXOXKJCHHE B MPUPOJE, NPUMEHEHHE, OuoJoruueckas
posb. dorocunTe3. PpyKTO3a KaK M30MEp INIOKO3bl. Kpaxman U meiuioiio3a Kak
npuponHbie monuMmepbl. CTpoeHue Kpaxmana W HeJuTono3bl. dusnueckue u
XMMHUYECKHE CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaYECTBEHHAs pEaKLUs ¢ HOA0M)

A3zoTcoaepxallye OpraHMuecKue CoOeIMHEHUs

4.1

AMUHOKHUCIOTHL Kak am(oTepHble OpraHudeckue coeAuHeHus. DOusnveckue u
XUMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpuUMepe DIHIMHA). buonormueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTuas

4.2

benku kak npUpOnHBIE BBICOKOMOJIEKYJSIpHBIE coeAauHeHus. [lepBuuHas,
BTOpUYHAs U TpPETHUYHAas CTPyKTypa OesikoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, A€HATypalLysl, KAUeCTBEHHbIE PEaKIIUU Ha OeNIKU

BBICOKOMOJ'ICKy.]'IHpHBIe COCIUHCHU A

5.1

OcCHOBHBIC TIOHSTHS XHMHUH BBICOKOMOJICKYJIAPHBIX COC)II/IHCHI/II\/'IZ MOHOMCED,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb MMOJIMMECpPU3aAlUN, CPECAHAA MOJICKYJISIpHAA
macca. OCHOBHEBIC MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ -
MMoJIMMEPpHU3alnAa U TOJIMKOHACHCAI A

5.2

OKCIIepUMEHTAJIbHbIE METO/bl HM3y4YeHUS BEUIECTB M UX IpEeBpallleHui:
O3HAKOMJIEHHE ¢ 00pa3liaMy NMPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMAcCC,
Kay4dyKoB. [lonydeHne CHHTETHYECKOro KaydyKa U pe3UHbI

IIpoBepsiembie TPeOOBaHUSA K Pe3yIbTATAM OCBOCHHMS OCHOBHOM

00pa3oBaTeJIbHOM NPOrPaMMBbI
11 knace

Kon

[IpoBepsiemble MpeMETHBIE PE3YJIBTaThl OCBOECHUSI OCHOBHOM

IIpOBEPACMOTO 06pa30BaTeHLHOﬁ nporpaMmbl CpEAHETO 06II_ICFO 06pa30BaHI/I}I

pesyibrara

1

Teopernueckre OCHOBBI XUMUU

11

Bnagenue cucteMol XMMHUYECKHMX  3HAHMH, KOTOpash  BKJIFOYAET:
OCHOBOIIOJIATral0IINe MOHATUS (XUMUYECKHUI AJIEMEHT, aToM, SJIEKTPOHHAS
000Jj104Ka aToma, S-, P-, d-3/IeKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUSI, XUMUYECKas
CBsI3b, MOJIb, MOJISIPHAsi Macca, MOJSIPHBIM 00BEM, KpHUCTATUYECKas
pelIeTKa, THUTIBI XUMHYECKHX peaKkuui (OKHUCIUTENIBHO-
BOCCTAHOBHUTEJIbHBIE, 3K30- W HHIOTEPMHYECKHE, PEAKIMU HOHHOTO
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oOMeHa), pacTBOp, ANIEKTPOJIUTHI, HEIICKTPOJUTHI, SICKTPOITUTUYCCKAS
JUCCOITMAITUS, OKHCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHYECKOU
peakiuy, XHUMHYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
ANEKTPONIMTHYECKOM  auccormanuu, Ilepmomnueckuit  3akon  J[.U.
Menpeneena, 3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, (DAKTOJIOTHUYCCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, TMOJYYCHHMH © O€30IaCHOM HCIOJBh30BAHUHM  BAKHEHIIIHX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JCATEIHBHOCTH
YyeIoBEKa

1.2

ChopMUpOBaHHOCTh yYMEHUH BBIABIATH XapaKTEpPHBIE MPH3HAKH U
B3aMMOCBSA3b M3YUYCHHBIX IIOHSATUM, IPUMEHATH COOTBETCTBYIOILHE
MOHATHUSA IIPU ONMCAHUN CTPOCHHUS U CBOMCTB HEOPIaHMYECKUX BEILIECTB U
UX TPEBpAIllCHU; BBIABIATH B3aMMOCBA3b XMMHMUYECKMX 3HAHHH C
MOHATUSAMM M NIPEACTABICHUAMHU JPYTMX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMHM METOAAMHU HAYYHOI'O IIO3HAHUA BCIICCTB U
XMMHAYECKUX  sIBJICHWN  (HAOJNIOJCHHE, W3MEpEHHE,  OKCICPUMEHT,
MOJIETTUPOBAHUE)

1.4

CpopMUpOBaHHOCT yYMEHHH OMNPENEIATh BaJCHTHOCTh U CTEICHb
OKHCJICHUSI XMMHUUYECKHUX DJIEMEHTOB B COCAMHEHUAX Pa3JIMYHOIO COCTaBa,
BUJI XUMHUYECKOM CBSI3M (KOBaJEHTHAs, WOHHAs, MeTaJUIM4ecKas,
BOJIOPO/IHASI) B COGAMHEHMSIX, THUIN  KPUCTANIMYECKOH  pelIeTKU
KOHKPETHOTO BEILIECTBA (aromHas, MOJIEKYJISIpHAS, HWOHHaA,
MeTaTndecKas)

1.5

ChopMHUpOBaHHOCT YMEHHUH ONPENENATh XapakTep Cpeabl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMUpoBaHHOCTH YMEHUS KIacCU(PUIIMPOBATH XUMHUECKUE PEAKLIUH 110
pa3aMYHbIM TpU3HAKaM (YHUCIYy W COCTaBy pearupyrolux BeIIecTB,
TeIoBoMy 3(QQeKTy peakiuu, HU3MEHEHHUIO CTEleHEeH OKHUCIIeHUS
3JIEMEHTOB, 00PaTHUMOCTH PEaKIMH, YYaCTHIO KaTalln3aropa)

1.7

CdopMHUpOBaHHOCTH YMEHUHN COCTABIISTh YPAaBHEHUS PEAKIUI pa3IMuHbIX
TUIIOB, TMOJHBIE M COKpAIllEHHbIE YPaBHEHUS PEaKIMi HOHHOTO OOMeEHa,
YYUTBIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKLINUN UAYT 10 KOHIA

1.8

CdopMupoBaHHOCT, YMEHUH MPOBOAUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBIH  COCTaB  pPa3iMYHBIX  HEOPraHWYECKUX  BEILIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM HWOHBI, IPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

ChopMHUpOBaHHOCT, yMEHUN pPACKphIBaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAaHOBHMTEIBHBIX PEaKIUH MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO
OanaHca TUX peaKIHid

1.10

ChopmupoBaHHOCT,  yMEHUH  OOBSICHATH  3aBHCHUMOCTH  CKOPOCTH
XHUMHAYECKOH PEaKIfy OT Pa3IHYHBIX (PaKTOPOB

1.11

ChopMUpOBaHHOCT, ~ yMEHHH  OOBSACHATH  XapakTep  CMEIICHUS

57




XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBUS
(npunnun Jle [arense)

O61ua;1 N HCOpPraHU4YCCKasA XUMU

2.1

CdopmupoBaHHOCTh YMEHUIT packpbIBaTh cMbica [leproanyeckoro 3akoHa
JAN. MeHgeneeBa M JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLLYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKITUH

2.2

ChopMHupOBaHHOCT, YMEHHI XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX 37eMeHTOB 1 - 4 nepuogoB Ileproanueckoil cucTeMsl
xuMudeckux anemeHToB [I.M1. Menneneesa, ucrnonb3ys noustus "s-, p-, d-
ANIEKTPOHHBIE  opOuTanu", '"sHepreTuueckue ypoBHU", OOBSCHSITH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB M HUX
COeOUHEHWI 1o mepuogam u rpynmaMm Ileproanyeckoil CUCTEMBI
xuMudeckux snementoB J.M. Menjaeneera

2.3

CdopMHUpOBaHHOCT, yMEHUH XapaKTepu30BaTh (ONMUCHIBATH) OOIIKE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIIACCOB,
MOATBEP)KIAaTh  CYILIECTBOBAaHHME  TIEHETHMYECKOM  CBA3M  MEXKIY
HEOPraHMYeCKUMHU BEILlECTBAMU c MIOMOILBIO ypaBHEHHH
COOTBETCTBYIOLIUX XUMHUECKUX PEaKIUi

2.4

CdopmupoBaHHOCTH yMEHUHI YCTaHaBIIMBATh IIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB II0 MX COCTaBy K OIPENEIEHHOMY KIIaccy
(rpymnmne) coeauHEHMH (IIPOCTHIE BEIECTBA - METAJIbl U HEMETalIbl,
OKCHUJIbl, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIE THAPOKCUIBI, COITH)

2.5

CchopMUpOBaHHOCTh YMEHUH MCIIOIB30BATH XUMHUECKYIO CUMBOJIUKY JUIS
cocTaBieHus (OpMya BEIIECTB M YpPaBHEHUM XHUMHUYECKUX PpEaKIMid,
cucremarndyeckyto HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUSA
OT/AETHHBIX HEOPTaHWYECKHX BEHIECTB (yrapHbBIM Ta3, YIJIEKUCIBIA Ta3,
aMMMaK, TraileHas W3BeCTb, HeralleHas U3BECTb, MUThEeBas COJa, MUPUT U

IpyTHE)

2.6

ChopmMupoBaHHOCT, yMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XMMHYECKHE CBOMCTBA HEOPIaHWYECKUX BEUIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPXKIAaTh  CYIIECTBOBAaHHME  TIEHETHMYECKOM  CBA3M  MEXIY
HEOpPraHUYECKUMHU BEIIECTBAMHU c IIOMOIIIBIO YpaBHEHU
COOTBETCTBYIOLIUX XMMHUECKUX PEaKIuil

2.7

CdopMUpOBaHHOCT yYMEHHWH IUIAHUPOBATh U BBIMOITHATH XUMUYCCKHUMA
OKCIEPUMEHT (pa3lioKeHHE TIEPOKCHAA BOAOPOAA B  TPUCYTCTBHUH
KaTajus3aropa, OIpe/eleHHe Cpellbl PacTBOPOB BELIECTB C IOMOIIBIO
YHHUBEPCAJIHLHOTO WHINKATOPA, BIUSHUE Pa3INYHbIX ()aKTOPOB HA CKOPOCTh
XUMHYECKOM peakiiy, peakllii HOHHOTO OOMEHa, KayeCTBEHHbIE PEaKLun
Ha cynb(ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI, peIlIeHUEe
AKCIIEPUMEHTANIBHBIX 3ama4 1o Temam "Metamisl" u "Hemeramnsl") B
COOTBETCTBHM C MpPaBUJIAMHU TEXHHMKH O€30MacCHOCTH NpU OOpalleHuH ¢
BEIIECTBaMH U JIaOOpaTOPHBIM 000pYIOBaHUEM; MIPENICTABISITh PE3YJIbTaThI
XUMHYECKOTO  JKCIepuMeHTa B (opme  3amucu  ypaBHEHHIA
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COOTBETCTBYIOIIMX PEAKIUi U (OPMYIHPOBATH BBHIBOABI Ha OCHOBE ITHX
pe3yabTaToB

2.8

CdopMupoBaHHOCT, ~ YMEHHII  coOmomarh  TpaBWia  MOJb30BAHHSA
XMUMUYECKOH MOCYI0 1 1ab0OpaTOPHBIM 000PyIOBaHUEM, a TAK)KE MPaBUIIA
oOpalieHuss C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHMSIMH 110
BBIITOJIHCHHUIO J'Ia60paTOpHLIX XUMHNYCCKUX OIIBITOB

2.9

ChopMHupOBaHHOCT, YMEHUH XapaKTePU30BaTh XUMHUYECKHUE MPOIECCHI,
JeXalKe B OCHOBE MPOMBIIIJICHHOTO TIOJYYEHHUsSI CEPHOM KHCIOTHI,
aMMMaka, a Takke C(HOPMHPOBAHHOCTD TPEACTABICHUH 00 o00mmx
HAay4YHbIX MPHUHIMIAX W OKOJIOTUYECKUX MpoblieMaXx XUMHUYECKOTO
IIPOU3BOCTBA

XUMHUS U KU3Hb. PacueTsl

3.1

ChopMupoBaHHOCTh MPEACTABICHUI O XHUMHUYECKOM COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUpa, POJIM XMMHUU B MO3HAHUU SIBICHUMN
OpUpPONbl, B (OPMUPOBAHUM MBIIUICHUS M KYIbTypbl JIMYHOCTH, €€
(GYHKIMOHAJIBHOH  TPAaMOTHOCTH,  HEOOXOMMMOW  JIsi  peHICHUs
MPAKTUYECKUX 3aJad U DKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOAHOM Cpesie

3.2

ChopMHpOBaHHOCT, YMEHHH KPUTHUECKH aHAJIU3UPOBATh XHMUYECKYIO
MH(OPMALIUIO, TOTYYaeMyI0 M3 Pa3HbIX MUCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIUH, ceTb IHTepHET U Ipyrue)

3.3

ChopMupoBaHHOCT, ~ YMEHUW  COONIONATh TMpaBWiia  DKOJIOTHYECKU
11€J1eCO00pa3HOro MOBEACHUS B OBITY M TPYIOBON AEATEIbHOCTH B IIEJSAX
COXPAaHEHUS CBOETO 37J0POBbsl U OKPY’KAIOIIEH IPUPOJHOMN Cpebl

3.4

Oco3HaBaTh  OMACHOCTh  BO3JEHCTBUS  HA  KUBbIE  OpPraHMU3MBbI
OIIpE/IETIEHHBIX BELIECTB, MOHMMas cMblca nokazarens [TK, noscHaTs Ha
pUMepax CIocoObl YMEHbIIEHUS U TPEAOTBPALIECHUS HX BPEIHOTO
BO3/CMCTBHSI HA OPraHU3M UYEJIOBEKa

3.5

ChopMUpOBaHHOCTh YMEHUN MPOBOAMTH BBHIUMCIEHUS C HCIIOIB30BAaHUEM
MOHATHS "MaccoBasi J0Jsl BElIeCTBa B pacTBope', 0ObEMHBIX OTHOIIEHHM
ra3oB IPH XUMUYECKHX PEaKIMIX, MacChl BEIIECTBA WK 00beMa ra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM OObEMYy OIHOIO U3
YUYacTBYIOIIMX B pEaKIMH BELIECTB, TEIJIOBOTO 3(¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MacChl BEIIECTB, [MPEBpAIICHUS W
COXPaHEHUS YHEPTUU

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUSA
11 kaace
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Kon

[IpoBepsiemMblil 2IEMEHT COAEPHKAHUS

Teopernueckre OCHOBbI XUMUHU

11

XUMHUYECKUN IeMEHT. AToM. Slipo atoma, M30TONbI. DJIEKTPOHHAsE 000JI0YKa.
DHepreTHYeckre ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0-3JIeMEHTHI.
OcoOeHHOCTH pacrpe/ielieHHs IEKTPOHOB MO OpOUTAaIsIM B aroMax 3JIEMEHTOB
MIEPBBIX YETHIPEX IMEPHOIOB. DICKTPOHHASI KOH(UTYpAIUs aTOMOB

1.2

IIepunonnueckuii 3akoH U [lepuonnueckas cucreMa XUMHYECKUX 31eMeHTOB [ M.
MenpeneeBa. Cps3p mepuoauyeckoro 3akoHa u llepuogumueckoid cuctemsl
xumuyeckux wieMeHTtoB [[.M. MennaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUS
aroMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB XHMHUYECKHUX D3JIEMEHTOB U
00pa3yeMbIX WMH TPOCTBIX M CIIOXKHBIX BEIIECTB MO TPYNIIaM W TEPHONAM.
3Ha4YEeHHE NIEPUOINYECKOTO 3aKOHA B PA3BUTUU HAyKU

1.3

Crpoenune BemecTtBa. XHUMUYEcKas CBA3b. BuIbl XHMHUYECKOW CBA3U
(KoBaJieHTHas HEMOJISIpHAsT M TMOJIApHAsi, HMOHHAs, MeTajuimueckas). HoHsl:
KaTHOHBI U aHMOHBI. MexaHu3Mbl 00pa30BaHMs KOBAaJEHTHOW XUMHUYECKON CBSI3H
(0OMeHHBIN M TOHOPHO-aKLENITOPHBIN). BonoponHas cBs3b

1.4

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cOCTaBa BellecTBa. THIMBl KPUCTAUTMYECKUX PEIIETOK. 3aBUCMMOCTH CBOWCTBA
BEIIECTB OT THNA KpHUCTAUIMYecKkoil pemeTku. [loHsATHE O aUCIEPCHBIX
cucremax. VICTUHHBIE M KOJIJIOWJTHBIE PacTBOpbl. MaccoBas HOJs BeEIEeCTBa B
pacTtBope

1.6

Krnaccudukanus HeopraHuueckux coennHeHuii. HomeHkarypa HeopraHmuecKux
BEIIECTB

1.7

Xumudeckass — peaknus.  Knmaccudukamuss — XMMHUYECKMX — peakiuid B
HEOPraHUYeCKON M OpPraHMYEeCKOM XWMHUU. 3aKOH COXpPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHHMS U IPEBPALLECHUS YIHEPTUHU IIPU XUMUYECKUX PEAKIIUAX

1.8

CKOpOCTB pcaKknunu, €€ 3aBUCUMOCTD OT Pa3JIMYHBIX (I)aKTOpOB

1.9

OOparumble peakuuu. XuMHUeckoe paBHOBecue. DakTopbl, BIHAIOIIME Ha
COCTOsIHHME XUMHUeCKOro paBHOBecus. [Ipunuun Jle [Hlarense

1.10

DnexTponutuyeckas auccoruanusa. CunbHble U crnadble dnmekTponuTsl. Cpena
BOJIHBIX PAcCTBOPOB BEIICCTB: KHCJas, HEHTpaimpHas, IIelodHas. Peakiuwm
HOHHOr0 0OMeHa

111

OKHCIUTEIIBEHO-BOCCTAHOBUTEIIHHEIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnel. Ilomoxxenne Hemeramios B Ilepuonuyeckoil cucreMe XMMHUYECKHUX
anemenToB J[.MI. MenneneeBa u 0COOCHHOCTH CTpOEHHUS aroMoB. Du3HUECKHE
CBOMCTBa HEMETAJNIOB. AJIJIOTPONHS HEMETAJUIOB (Ha IPUMEPE KUCIOPOAA, CEPBI,

dbocdopa u yrmepoza)
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2.2

XUMHUYECKHE CBOMCTBA BaXXHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dbochopa, ymiepoma W KpEeMHHUS) HM  MX  COCIMHEGHHHA  (OKCHIIOB,
KHUCJIOPOJICOJIEPIKAIUX ~ KUCJIOT, BOJOPOAHBIX coeauHeHuil). Ilpumenenue
BAKHEUILNX HEMETAJIOB U UX COCIMHEHUN

2.3

Mertamibl. [lonoxxkenne MetrawwioB B Ilepuomuueckoil cucremMe XUMHYECKHX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS HIEKTPOHHBIX 000JI0YEK
aroMoB MeTauioB. O0mue gusznueckue cBoiicTBa MeTayIoB. CIIaBBl METAJLIOB.
DNEKTPOXUMUYECKUH PsiJl HAIPSYKEHU METaIOB

2.4

XUMHUYECKHE CBOMCTBA BAXXHEHUIIUX METAUIOB (HATPUM, Kalul, KaJIbIIHM,
MarHui, ajqrOMUHUN, IIUHK, XPOM, Kelie30, MeIb) M HX coeauHeHuil. OOmue
CHIOCOOBI TIOyYeHUsT MeTAIIOB. [I[pMEHEHHE METAIIIOB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBS3b HCOPraHMYCCKHUX BCHICCTB, IIPUHAMJICIKAIINX K PaA3JIMYHBIM
Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B 00€CHEUEHMH SKOJIOTMYECKOW, IHEPreTUYECKOM M THILNEBON
0€30MacHOCTH, Pa3BUTUU MeAUIMHBI. [loHSITHE O Hay4HBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX pPEaKIUi

3.2

[IpencraBnenust 00 oOUIMX HAay4YHBIX MPUHLUIAX MPOMBIIUIEHHOTO IMOJIYy4YE€HUS
BaXHEMIINX BemecTB. YenoBeKk B MHMpe BEIECTB U MATEPHUAJIOB: Ba)KHEHIIME
CTPOUTENIbHbIE MaTepuajbl, KOHCTPYKLUHMOHHbIE MaTepuajbl, KPAacKu, CTEKJIO,
KepaMHKa, MaTepuaibl JUIsl DJIEKTPOHUKH, HAHOMAaTepuasbl, OPraHUYECKHE H
MUHEpaJIbHbIE YI0OpEHUS

3.3

XuMUA W 300pOBbE YEIOBEKA: MpaBUJa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuiia 0€30MacCHOTO UCIIOIb30BaHUs MPENapaToB ObLITOBOM XUMHUU
B ITOBCEIHEBHON KU3HU

7. HEPEYEHDb (KOAN®UKATOP) ITIPOBEPAEMBIX

TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS OCHOBHOH
OBPA30OBATEJBHOU ITPOT'PAMMBLI OCHOBHOT'O OBIIET'O

OBPA3OBAHUSA U DJIEMEHTOB COAEP)KAHUSA 11O
XUMHUHN

IIpoBepsiembie Ha EI'D o xumum TpedoBaHus K

pe3yJibTaTaM OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

OCHOBHOI'0 00111ero 00pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHMS K IPEAMETHBIM PE3yIbTaTaM OCBOCHHUS
MIPOBEPSEMOTO | OCHOBHOW 00pa30oBaTeIbHOM MPOrpaMMbl CpETHET0 00IIero 00pa3oBaHUs
TpeOOBaHUS
1 Brnanenue cuctemMoil XMMUYECKUX 3HAHUN, KOTOpPas BKIIIOYAET:
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11

OCHOBOIIOJIArarolue IMOHATUS (XUMHYECKHM JJIEMEHT, aToM, H30TOIIbI,
9JICKTPOHHAsi 000JI0UKa aroma, S-, P-, O-3NeKTpOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE€ M BO30YyXIEHHO€ COCTOSHHME aTOMa, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTb, CTENIEHb OKUCICHUS, XUMUYECKas
cBi3p (O~ wm T-CBA3b  kparHble CBs3M), TUOPUAM3ALUS ATOMHBIX
opOuTanel, KpHUCTauIMyecKkas pelleTka, MoJb, MOJSIpHas Macca,
MOJISIpHBI  00BbEM, MOJNSIpHAsh KOHLEHTpAIMs, pacTBOPHl (MCTHHHBIE,
IUCIIEPCHBIE  CHCTEMbI), KPHUCTAUIOTHAPAThl, YIVIEPOAHBIM  CKEJeT,
(GyHKIMOHATBHASA TpYMIA, pajvKal, H30MEpbl, CTPYKTypHas Qopmyia,
uzoMepust  (CTpyKTypHasi, reoMeTpuyeckas (LUC-, TpPaHCU30MEpHUs),
TOMOJIOTUYECKUI  psii, TOMOJIOTH, YIVIEBOAOPOABI, KHUCIOPOA- U
a30TCOJIepKALINE COEIMHEHHs, OWOJOrMYECKH aKTUBHBIE BEIIECTBA
(yreBoabl, >KHUpBI, O€NKH), MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE ~ COEAMHEHUs, KPEKHHI, pU(OPMHUHI,  THIIBI
XUMHUYECKUX peaKkUUil (OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SH/IOTEPMUYECKHE, pPEaKU HOHHOIO OOMEHa, rOMO- U TeTepPOreHHbIE,
oOpaTuMble M HEOOPAaTHMEBIE), PAcTBOp, SJIEKTPOJHUTHI, HEIIEKTPOJIMTHI,
ANEKTPOJINTHYECKAs] AMCCOLMAIMS, CTENEeHb IUCCOLMALNU, OKHUCIMUTENb,
BOCCTAQHOBMTENb,  JJEKTPOJIM3, CKOPOCTb  XUMHUYECKOH  pEeaKiuH,
XMUMHUYECKOE paBHOBECHUE)

1.2

TEOPHUH U 3aKOHBI (TEOPHsI XUMHYECKOTO CTPOCHHS OPraHUYSCKHUX BEIISCTB
AM. bymiepoBa, Teopus  INEKTPOJIMTHYECKOH  JTUCCOLIMALWH,
[Mepuogunueckuii 3akoH JI.MI. MeHneneeBa, 3akOH COXPaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHH, MHUPOBO33PEHUYECKUE
3HaHUs, JIe)KAIUEe B OCHOBE IIOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH
XUMHYECKHX SIBJICHUH, COBPEMEHHBIE TIPEACTABICHHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJIIPHOM YPOBHSIX

1.3

MpEACTABICHUA (6] MEXaHHU3Max XUMHNYCCKUX peaKHHﬁ,
TEPMOAUHAMHUUYCCKUX U KMHCTHYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAaHUA,
0 XUMHUYCCKOM PaBHOBECCHUU, NIUCIICPCHBIX CUCTCMAX

14

q)aKTOJIOFI/I‘{CCKI/IC CBCACHUA O CBOﬁCTBaX, COCTaBC, TIOJNYUCHUHU U
0e30macHOM HUCITIOJIB30BaHUH BaKHEHIIINX HCOPraHNYCCKUX n
OpPraHU4YC€CKUX BCIICCTB B 6LITy u npaKTqucxoﬁ ACATCIIBHOCTH YCIOBCKA

1.5

o0Imye HaydHbIe MPHHIMIBI XUMHUYECKOTO MPOHM3BOACTBA (Ha TpuMepe
IPOM3BOJACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHola, IepepadoTKH
HeDTH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISITH:

2.1

XapaKTepHbIE TTPU3HAKK W B3aUMOCBS3b W3YUYEHHBIX MOHSATUN, TPUMEHSATH
COOTBETCTBYIOLLIME TMIOHATUS TMPU ONUCAHUU CTPOCHUSI U CBOMCTB
HEOPraHMYECKUX U OPraHWYECKUX BEIECTB U MX MPEBpaLCHHM

2.2

B3aMOCBS3b XMMHYCCKHX 3HAHHU C TOHATHIMH H mpeaACTaBICHUAMU
Apyrux npcamMeToB IJid 0oJiee OCO3HAHHOIO IMOHHMAHUS U OOBICHCHHS
CYIIHOCTHU Mar€puaJlbHOTI0 €¢IUHCTBA MHUpa
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ChopMHupOBaHHOCTH YMEHUS UCIIOIB30BATh:

3.1

HAaUMEHOBAHMS XMMHUYECKUX COCIMHEHHH MEXIYyHApOJHOIO COI03a
TEOPETHYECKON M MIPUKJIATHOW XUMHUH M TPUBUAJIBHBIC HA3BaHUS BEIIECTB,
OTHOCSIIIUXCS K U3YYCHHBIM KjaccaM OPraHUYeCKUX M HEOPraHWYeCKHX
COCTUHEHUN

3.2

XMMUYECKYI0 CHUMBOJIUKY JUIsl COCTaBiI€HHUsS (GOpMY]l HEOpraHMYECKUX
BELIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U
CKEJIETHBIX) (OPMYJI OPraHMYECKUX BEIECTB

CdhopMupoBaHHOCTD YMEHUS KITACCU(PHUIIMPOBATD:

4.1

HCOPraHNM4YCCKHUE BCHICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUSA H
KPpUTCPUU OJIA KJ'IaCCI/I(I)I/IKaI_II/II/I HN3y4aCMbIX XUMHUUYCCKHX 00BEKTOB

4.2

OpraHUYeCKHEe BEILEeCTBA, CAMOCTOATENBHO BBIOMpAaTh OCHOBAHUA U
KPUTEPHUH IS KJIacCU(UKAIINH N3y4aeMbIX XHMUYECKIX 0ObEKTOB

4.3

[0 pa3IMYHbIM IpU3HAKaM (YUCIy M COCTaBy pearupyrollux BeEIIECTB,
TEIIoBOMY 3(QQeKTy peakiuu, HU3MEHEHHUIO CTElEHEH OKHUCIIeHUs
3IIEMEHTOB, 00PAaTUMOCTH PEAKINH, YUYACTHUIO KaTallu3aTopa)

CpopMUpPOBaHHOCTh YMEHHUSI XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTroMoB (B OCHOBHOM U BO30YK/I€HHOM COCTOSHUHM) U MOHOB XMMHUYECKHX
anemeHToB | - 4 mepuonos [lepuonnueckoii cucrems! JI.. Menneneesa u
UX BaJCHTHbBIE BO3MOKHOCTH, WCIIONB3Ys MOHATHS S-, P-, d-3JEKTPOHHBIC
opbuTaNu, 3HEPreTUYeCKue YPOBHU

CpopMUpOBaHHOCTh YMEHHSI OOBSICHSATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHMYECKHX OJIEMEHTOB U OOpa3yeMbIX HMHU COCAMHEHHH IO
MepuojiaM U rpymmnam

ChopMHpOBaHHOCT, yYMEHHUSI COCTABJIATh ypPaBHEHUS XUMHUYECKHX
peakuuii U pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHUTCIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ MOCPEACTBOM COCTABJICHUSA
QJICKTPOHHOT'O OajaHca dTHX peaKLII/Iﬁ

7.2

YPAaBHEHUS pEaKUUN pa3iIM4yHbIX THIIOB, IIOJHBIE U COKPAIICHHBIC
YpaBHEHUSI PEaKIii HOHHOro OOMEHa, YUUTHIBAsl YCIOBUS, PU KOTOPBIX
9TU PEaKLUU UIYT 10 KOHLIA

7.3

peakiuii THIpOoNn3a, peakUud KOMIUIEKCOOOpa3oBaHMs (Ha MpHUMepe
TUIPOKCOKOMITJIEKCOB LIMHKA U aJIFOMUHUSA )

ChopMHpOBaHHOCTH YMEHHUS MOITBEPKIATh:

8.1

Ha KOHKPETHBIX TMpPHMEpax XapakTep 3aBHCUMOCTH pPEaKIMOHHOM
CHOCOGHOCTI/I OpTraHU4YCCKUX COG,Z[HHCHI/Iﬁ OT KpaTHOCTU U THUIIA
KOBaJICHTHOU CBsi3M (O~ m T-CBA3H) B3apyMHOTO BIWSHUSI aTOMOB U TPYTII
aTOMOB B MOJICKYJIaX, a TaKXKe OT OCOOCHHOCTEH peanu3aiuy pa3IndHbIX
MEXaHH3MOB MIPOTEKAHUS PEAKITHIA
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8.2

XapaKTCPpHBIC XUMHYCCKUC CBOICTBa BCIICCTB COOTBCTCTBYIOIIMMU
OKCIICPUMCHTaMHU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKUX pCaKHI/Iﬁ

CdhopMupOBaHHOCTh YMEHHUSI XapaKTepH30BaTh COCTaB M BaKHEHIIHE
CBOMCTBAa BEIIECTB, NPUHAMICKAIMIMUX K ONpPEACTICHHBIM KilaccaM |
rpynmnaM COeIMHEHHUH (IPOCThIE BEIIECTBA, OKCHBI, THAPOKCHUJIBI, COJIH;
YIIEBOAOPOIBI, TIPOCThIE Y(PHUPHI, CIUPTHI, (HEHONBI, ANbIETUbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIOXHBIE 3(HPBI, KUPHI, YIVIEBOABI, AMHUHBI,
AMHHOKHUCIIOTHI, OETIKN)

10

ChopMUpOBaHHOCTh YMEHHS MPOBOAUTH PACUEThl MO XUMHUYECKUM
dopMynam M ypaBHEHHSIM XHMHUYECKHX PpEaKIHUi C HCIOJIb30BAaHUEM
(bU3NIEeCKUX BEITMYNH:

10.1

Macchl (00beMa, KOTMYECTBa BEIIECTBA) MPOIYKTa PEaKIU, €CIH OJTHO U3
HWCXOOHBIX BEUIECTB JAHO B BHUJIE PAacTBOpa C OMNPEACIICHHONM MacCOBOM
JI0JIe paCTBOPEHHOTO BEIIECTBA MJIH JIaHO B U30BITKE (MMEeT MpUMecH)

10.2

MacCOBOH WJIM 0ObEMHOM JI0JIH, BBIXO/Ia IPOAYKTA PEaKIuu

10.3

TEI10BOT0 3(pdekra peakiuit

10.4

00BEMHBIX OTHOILIEHUH I'a30B

10.5

10 HaXOXKICHUI0 XUMUYECKOMN q)OpMy.]'IBI BC€OICCTBA

11

Bnanenue cucremMoil 3HaHHWM O METOJAX HAYYHOIO IMO3HAHMS SIBJICHUU
MPUPOJIBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX W YMEHUE MPUMEHSTH
OTH 3HAHUSA NPU DIKCIEPUMEHTAIBHOM HCCIECIOBAHUM BEIIECTB W JUIA
OOBSICHEHUSI XUMHUYECKHX SBJICHUH, HMEIOIIMX MECTO B MPUPOJE,
MPAKTUYECKOMN AEATEIIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU

12

ChopMHpPOBaHHOCTh yYMEHHS NPUMEHATH (UCMONB30BaTh) 3HAHHUS O
COCTaBe M CBOMCTBaX BEIIECTB JUISI JKCIEPUMEHTAIbHOM MPOBEPKU
TUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH NPOTEKaHUS XUMHUYECKHUX
peakuMii W TPOTHO3MPOBAHMSI BO3MOXKHOCTEH UX OCYIIECTBICHHUS,
CHCTEMHBIE XMMUYECKHE 3HAHUS i1 OOBSCHEHUS W NPOTHO3MPOBAHUS
SIBIGHUM, HUMEIONINX €CTECTBEHHOHAYYHYIO0 TMPHUPONY; Ui TPUHSATHS
IPaMOTHBIX PEeLIeHUH MPOoOIeM B CUTYallUsX, CBI3aHHBIX C XUMHUEH

13

CdopMHupOBaHHOCT, YMEHHUS IJIAHUPOBaTb U MPOBOAUTH XUMHUYECKUMN
OKCMEPUMEHT (TIOMyYyeHHEe M U3yYeHUEe CBOWCTB HEOPTraHUYECKUX W
OpPraHWYECKHX  BEIICCTB, KAueCTBEHHBIC pEaKIMH  YIJICBOJIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOACPKAIIUX OPTraHUYECKUX BEIIECTB,
PEIICHUE DKCIICPUMEHTATIBHBIX 3a/1a4 110 paCllO3HaBaHUIO HEOPTAHUICCKUX
W OpraHWYECKHX BEIIECTB) C COOJIOJCHUEM TPaBMJI 0OE30MacHOTO
oOpamieHuss ¢ BewmlecTBaMH W JaOOparopHbIM  00OpPYIOBaHHEM;
(bopMyTUpOBaTh LENH HCCICAOBAHMS;, PEACTABIATh B pa3udHOl Gopme
PE3YJIbTAaThL OKCIICPUMCHTA, AHAJIM3UPOBATH )41 OLCHHUBATH ux
JOCTOBEPHOCTh

14

ChopMHpOBAaHHOCTH YMEHUSI OCYIIECTBISATH IIEJICHANPABICHHBIN IOUCK
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XMMHAYECKON MH(POPMALIMU B PA3TUYHBIX UCTOYHUKAX (Hay4dHas M yueOHO-
Hay4Has JIUTePaTypa, CPEICTBA MaCCOBOW MH(pOpMAIHH, ceTh HTepHET 1
Apyrue), KPUTUYECKH AaHAJTU3UPOBaTh XHUMHUYECKYI0 HH(OpMAIHUIO,
nepepadaTbiBaTh €€ MW HCIOJb30BaTh B COOTBETCTBHU C IOCTABJICHHON
yaeOHoU 3amaueit

15

ChopMupOoBaHHOCT, ~ YMEHHS  MPOTHO3MPOBATh, aHAJIU3UPOBaTh U
OIICHUBaTh HMHGOPMALMIO C TO3UIUH DKOJOTHYECKOW Oe30MacHOCTH
MOCJICZICTBUI OBITOBON ¥ TPOM3BOJICTBEHHOW [EATEIHHOCTH YEIOBEKa,
CBSA3aHHOM C TepepabOTKON BemecTB; CHOPMHUPOBAHHOCTH YMEHHM
OCO3HaBaTh ONIACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI ONPEICIECHHBIX
BEIIECTB, IIOHMMAs CMBbICH I[IOKa3areiass MPeAesbHOM  JAOMYyCTUMOMN
KOHIICHTpAIlMKM, W TOSCHATh Ha TPUMEpPax CHOCOOBI YMCHBIICHUS U
MPEIOTBPAIEHUS] KX BPEIHOTO BO3JCHCTBHUS Ha OPTaHU3M YEJIOBEKa

Ilepedyennb 31eMEeHTOB coAep:KaHusA, NpoBepsseMbix HA EI'D mo xumun

Kon IIpoBepsieMblii 2IEMEHT COAEPIKAHUS
1 TeopeTnueckre OCHOBbI XUMHH

1.1 Crpoenue BeniectBa. CoBpeMeHHas MoOjeNb CTpoeHus aroma. Pacnpenenenue
AJMIEKTPOHOB TO DHEPreTHUYEeCKUM YpoBHSAM. Kiaccupukanuss XUMHUYECKHUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTHUECKUX YpOBHEH aromoB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas
KOH(UTrypalus aroma. BaneHTHbIE 2IEKTPOHBI

1.2 [lepuoguueckas cucremMa xumudeckux anemeHtoB .M. Menneneesa.
Ousnueckuir cmbica [lepuognueckoro 3axkona /.M. Menneneesa. [lpuunnbl u
3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX COEIMHEHUM 110 epruojam
U TpynmaM. 3aKOHOMEPHOCTH B WM3MEHEHHHM CBOWCTB TMPOCTHIX BEIIECTB,
BOJIOPOJHBIX COETMHEHUH, BBICIIUX OKCHJIOB U THAPOKCUIOB

1.3 BanentHoctb. DnekTpooTpunareabHOCTh. CTENeHb OKUCIECHUS

1.4 Buasl xumMuueckoil cBs3u (KOBaJeHTHas, MOHHAs, METaJUIMUECKasi, BOAOPOIHAs)
Y MEXaHU3MBI ee 00pa3oBaHus. MexXMOIEKYISIpHbIE B3auMoieicTBusl. BemecTa
MOJIEKYJISIPHOTO W HEMOJIEKYIISIPHOTO CTPO€HHUsA. THUMbl KPUCTATUIMYECKUX
peneToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUINYECKON PEIIETKH

15 XuMuueckas peakuus. Knaccudukarms XUMHAYECKUX peaxkuuit B
HEOPraHUYeCKON M OPraHNYeCKOM XMMUU. 3aKOH COXPAaHEHUsI MAaCChl BEIIECTB

1.6 CKOpOCTh peakiu, ee 3aBUCUMOCTh OT Pa3IUYHbBIX (DAKTOPOB

1.7 TermoBbie 3P EKTH XUMUYECKUX peaKIuid. TepMOXUMHYECKHE YPaBHEHUS

1.8 OOparuMble peakmuu. XUMHUYECKoe paBHOBecue. DakTOphl, BIUAIONIME Ha

COCTOsIHHE XuMu4eckoro pasHosecus. [Ipunnun Jle Illarense
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1.9

Onekrponutudeckas aucconnanus. CuinpHble U cnalObie snmexTponuTsl. Cpena
BOJIHBIX pAcTBOPOB BELIECTB: KHCIas, HeWTpaibHas, mienoyHass. CTeneHb
nucconuanuu. Peakiyy noHHOTO oOMeHa

1.10

l'unponus coneii. Monnoe npousBenaeHue Boabl. Bogoponueiii nmokazarens (pH)
pacTtBopa

1.11

CrniocoObI BeIpaKeHUs KOHIIEHTPALMK PACTBOPOB: MaccoBasi 10JIsl paCTBOPEHHOIO
BEI[ECTBA, MOJIsIpHAs KOHILIEHTpalusl. HachllieHHbIe 1 HEHACHIIIEHHBIE PACTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst

1.12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakinu. [loBeneHne BemiecTs B cpeiax ¢
pa3HbIM 3HaYeHueM PH. MeToapl AJIeKTpOHHOTO OalaHca

1.13

DJEeKTPOJINU3 PAaCTBOPOB M PACIIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccn@nxaunﬂ HCOPIraHU4CCKHUX COCJIMHECHUM. HOMGHKJ’IaTypa HCOPIraHNUYCCKHX
BC€IICCTB

2.2

XUMHYECKHE CBOWCTBA BAXKHEHIIMX METAUIOB (HATpHiM, Kajaui, KaJblIUM,
MarHui, ajqrOMUHUN, ITUHK, XpPOM, KeJie30, MeIb) M HMX coeauHeHuil. OOmme
crocoObI OJTYYEeHHsSI METAJIIOB

2.3

XUMHYECKHUE CBOWCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpPHI, a30Ta,
docdhopa, ymepoma U KpeMHHUS) M HMX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOJICPIKAIIUX KUCIIOT, BOAOPOIHBIX COSTHHECHUN)

2.4

I'eneTnueckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NPUHAMICKAININX K Pa3JIMYHBIM
KJj1acCaM

2.5

Nnentudukanus HeopraHWYecKux coenuHeHuil. KauecTBeHHBIE peakiuu Ha
HEOpPraHWYECKUE BEILIECTBA U HOHBI

OcHOBEI OpFaHI/I‘{CCKOﬁ XUMHHU

3.1

OCHOBHBIE TOJOXKEHUS TEOPHUH XHUMHYECKOTO CTPOCHHUS OPTaHMUYECKHX
coequHennit A.M. bytiiepoBa. YIepoaHbId CKEJNET OPraHWYeCKOW MOJIEKYIIbI.
Kparnoctes xumudeckoit cBszm, O- u T-CBA3H, Sp3-, sz-, Sp-rubpuan3auu
opOuTalilell aTOMOB yIJIepo/ia. 3aBUCUMOCTh CBOMCTB BEHIECTB OT XUMHYECKOTO
cTpoenus mojekyn. [omonoru. l'omonoruueckuii psin. zomepus u n3o0Mepsl

3.2

[MonsTne o  ¢yHkWoHanpbHOW  Tpymme. OpueHTanuoHHBIE  IPQPEKTHI
3aMECTUTEIIEN

3.3

[IpencraBinenne o KiacCU(pUKAMU OpraHMYecKUX BemiecTB. HomeHknarypa
OpraHWYEeCKUX COCIMHEHHM (CHCTeMaTH4ecKas) M TpUBHAJIbHbIE HA3BAHUS
BAKHEUIINX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB

3.4

CBoOOMHOpaIMKANBHBIM M HMOHHBIM MEXaHWU3Mbl peakuuu. [loHsTHE O
nykseoduie u snexrpoduie. [Ipasuno Mapkouukosa. [Ipasuio 3aiineBa
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3.5

Ankanbpl. XHMHUYECKHE CBOMCTBA alIKAHOB: TaJOTCHUPOBAHKE, NETHIAPUPOBAHUE,
TEPMUYECKOE pa3JIOKCHUE, KPEKWHI, HW30MepH3anus, ropenue. llomydeHue
ankanoB. [luknoankanel. Crenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM
pasmMepoM KA. Peakiuy nprucoeIMHEeHUS ¥ PaIuKaIbHOTO 3aMEIICHUS

3.6

Ankenbl. XMMHYECKHE CBOWMCTBA: peaklUM MPUCOEIUHEHUs (TraJloreHUpOBaHUE,
TUIPUPOBAHUE, TUIPOraIOTEHUPOBAHUE, THUJIparalus), TOPEHUs, OKUCIECHUS U
noaumepusanuy. IIpoMellluieHHBIe M J1a0OpaToOpHbIE CIIOCOOBI  MOy4EHUS
AJIKCHOB

3.7

Ankanguenbl. XMUMHUYECKHE CBOMCTBA AaJIKaJUEHOB: PEAKLHUU IPUCOECAUHEHUS
(rugpupoBaHHe, TalOTEHUPOBAHUE), TOpPeHHUS U monuMmepuszanuu. llomydenue
aJIKa/InE€HOB

3.8

AnkuHbl. XMMUYECKUE CBOMCTBA: PEAKLIMU MPHCOEIUHEHMs (TaJloreHUpOBaHUE,
THIIPUPOBaHUE, THIpATAIMs, THAPOraJIOTeHUPOBAHKUE) KaK CHOCO0 IMOIydYeHHS
MOJIMMEPOB M JAPYTMX IOJIE3HBIX MpoAyKToB. Peakuuu 3amemienus. [openue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHM JJIl CBAPKHU U PE3KHU
MeTayuioB. [Ipumenenue aneruieHa

3.9

Apenbl. XuMHUECKHE CBOWCTBAa O€H30/a: peakuud HIEKTPOPUIBLHOTO
3aMEIIEHUs, MPUCOENMHEHUs (TUIpUpOBaHHUE, TraJoreHupoBaHue). Peaxuus
ropeaust. OCOOEHHOCTH XMMHUYECKHX CBOMCTB Toiyona. Ilomyuenue OeH3omna.
OcoOEHHOCTH XWUMHUYECKUX CBOWCTB ctuposa. [lomumepusaius crupoa.
CrniocoObl moy4eHus 1 IPUMEHEHNE apOMAaTHIECKUX YITIEBOAOPOIOB

3.10

Cnouptel. IlpenenbHble  ONHOATOMHBIE COUPTBHL. XHMMHUYECKHE CBOMCTBA:
B3aUMOJICUCTBHE C  HAaTpUeM KaK CIocO0  YCTAaHOBJIEHUS  HaJTWYUs
THAPOKCOTPYMIBI, C  TaJOr€HOBOAOPOAAMHU  KaK  CHOCOO  TMONy4YEeHUS
pacTBOpUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAs Aeruaparamus. Peakius ropeHus.
[Tonmydyenue »sTaHOMa: peakuus OpOKEHHUS TIIOKO3bI, THUApATaIUs OJTUJICHA.
OTUJICHTTIUKONIb U TJIMLEPUH KaK MPEJACTABUTEIN MPEAETbHBIX MHOTOATOMHBIX
CIUPTOB

3.11

®enon. XumHueckue cBoiicTBa (peHonma (peakuuud C HaTpUeM, THIPOKCHIOM
Hatpus, Opomom). [lomyuenue penona

3.12

Anpnerusibl. XUMHAYECKHE CBOWCTBA MPEAEIBHBIX aIbJIETUI0B: THAPHUPOBAHUE;
KaueCTBEHHbIE pEaKklUUu Ha KapOOHWIbHYIO Tpynmy (peakuus '"cepeOpsiHOro
3epkana", B3aumozeiicreue ¢ ruapokcunom menu (I1). Tlomyuenue npenenbHbIX
albJIETU/IOB: OKHCIIEHHUE CIIMPTOB, THUIpATalus aleTuiIeHa. AIETOH Kak
IIPEJCTaBUTENb KeTOHOB. OCOOEHHOCTH peaKlMu OKHCIIEHUS alleTOHa

3.13

KapGoHoBBIE KHCIOTB. XHWMHUYECKHE CBOWCTBA MPEIEITHHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbUHON KHUCIIOTHI.
[TomyyeHue mnpenenbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCJIECHHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, aJbJErUAOB. BrICmiMe mpenenbHble U
HeTpeeIbHbIe KapOOHOBBIE KUCIOTHI

3.14

Cnoxnple 3¢upsl U xKupbl. CrnocoObl MOTYYEHUS CIOXKHBIX A(UPOB.
OOparumocTh peakiuu sTepudukanuu. [IpuMeHeHHe CIOXKHBIX (QHpPOB B
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NUIIEBOM M map(OMepHON MPOMBIIIICHHOCTH. JKHUPBI KaK CIOXHBIE 3(UpPHI
IIMLEPUHA M BBICIIMX KapOOHOBBIX KHUCJIOT. XHMMHYECKHE CBONCTBA KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [Maponu3, WM OMBUICHHE, >XHUPOB Kak CIOCO0
IIPOMBIIIIEHHOTO TIONydYeH s coNeil BHICHIMX KapOOHOBBIX KHCIOT. MBIIA Kax
COJIM BBICHIMX KapOOHOBBIX KUCIIOT

3.15

XUMHUYECKHEe CBOICTBA INIOKO3bl: PEAKIMHM C YYaCTHEM CHHUPTOBBIX H
QIBJETUAHON TPYNI W MOJOYHOKHCIIOe OpoxeHue. IIpuMeHeHue IIIOKO3bI, ee
3HauUEHHUE B KU3HEIEATENbHOCTU Opranusma. Jlucaxapusl: caxaposa, MajlbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOLIME Jaucaxapuisl. 'maponus
nucaxapunoB. Ilonucaxapuiel: kpaxmani, miMkoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMmajla, I[JMKOI€Ha M ILe/untono3bl. Du3uueckue CBOICTBA Kpaxmala H
LEeJUTI0NI03bl. XMMHUYECKHE CBOMCTBAa Kpaxmaja: THMIpOJIM3, KaueCTBEHHAs
peakius ¢ MofoM. XHMMUYECKHE CBOMCTBA LIEJUIIONO3bI: THAPOIU3, MOIYyYEHHE
3¢upoB wnemwnono3bl. IloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN MIEJIK)

3.16

AMMHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHMSI: PEAKIMH C BOAOW, KUCJIOTaAMHU,
peakiusi TOpeHHs. AHWUIMH Kak [pEeACTaBUTENb ApPOMATUYECKUX aMUHOB.
XUMHYECKHE CBOMCTBA AHWJIMHA: B3aMMOJCHCTBUE C KHUCJIOTaMH, OpPOMHOMN
BOIOM, okucineHue. IlomyyeHue aMUHOB aNKWIMPOBAaHUEM aMMHakKa U
BOCCTAaHOBJIEHHEM HUTPOIPOU3BOJHBIX YIIIEBOJOPOJIOB

3.17

AMUHOKHUCIOTBI U OeNKu. AMHHOKHCIOTHI Kak aM(pOTEepHbIE OpraHHYeCKHe
coeauHeHusi. OCHOBHbIE aMMHOKHCIOTHI, oOpasyromue Oenku. XHUMHYecKHe
CBOMCTBa OENIKOB: TUPOIIN3, IEHATypallls, KaueCTBEHHbIE (I[BETHBIE) pEAaKIIMH Ha
OenKku

3.18

CrpoeHrne M CTpPyKTypa HOJMMEPOB. 3aBUCHUMOCTb CBOWCTB IIOJUMEPOB OT
cTpoeHus: MojeKyld. OCHOBHBIE CIOCOOBI IOJIyYEHHS BBICOKOMOJEKYISIPHBIX
COEAMHEHUI: peakuuu MoJUMepHu3alu U THoNuKoHJeHcauuu. Knaccudukanus
BOJIOKOH

3.19

Nnentudukanus opraHudecKux coeAnMHEHWH. PemeHne sKcnepruMeHTaTbHBIX
3a7a4 Ha paclio3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'eneTnueckas cBA3b MCXKIY KiIacCaMU OpraHN4YCCKHUX COC)II/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumusi B TIOBCeAHEBHOM >kn3HHM. [IpaBuna Oe3omacHON pabOTBHl C E€AKWMH,
TOPIOYMMH ¥ TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMU OBITOBOW XHUMHH

4.2

XuMus U 310p0oBbe. XUMHUS B MEIULIMHE. XUMHUSI U CEIIBCKOE XO3AMCTBO. XUMUS
B IIPOMBILIUIEHHOCTH. XUMUS U SHEPreTUKa: MPUPOJHBIA U MOMYTHBIM HEDTIHON
ra3sl, MX cocraB M wucnons3oBanue. CocraB HedTH U ee mepepaboTKa
(TIpupoIHBIE UCTOYHUKH YTTIEBOJOPOIOB)

4.3

XUMHUA M DSKOJOTHA. XUMHUUYECKOE 3arpsA3HEHHE OKpYKalollled Cpeabl W €ro
nocnenctBus. Oxpana ruapocdepsl, mouBbl, arMochepsl, Gopsl U (QayHbl OT
XMMHYECKOTO 3arpsisHeHus. llpoOmema OTXOmMOB M TMOOOYHBIX IPOTYKTOB.
AJBTEepHATUBHBIE HCTOUHUKH 3HEPTHH
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4.4 OOure mpencTaBIeHUsI O MPOMBIIUICHHBIX CIIOCO0aX MOMYYCHHS XUMHYECKUX
BEIIECTB (Ha IpuMepe MPOM3BOACTBA AMMHUAKa, CEPHOM KHcioThl). YepHas u
uBetHas  Merauiyprus.  Crekio M CWIMKarHas  [POMBIIUIEHHOCTb.
IIpombiienHass  opranuyeckass  xumus.  Celpbe  JUIi  OpraHMYecKon
IIPOMBILLIIIEHHOCTH

5 Tunel pacyeTHBIX 3a1a4

5.1 PacueTsl Maccel BemiecTBa WM O0BEMa Tra3oB IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCE UIIM 00BEMY OIHOTO U3 YYaCTBYIOIMX B PEAKIIUU BEILECTB

5.2 Pacuers! TeroBoro addexra peakuuu

5.3 PacueTsl 00beMHBIX OTHOIICHH Ta30B MPU XUMUYECKHUX PEaKIUsIX

5.4 Pacuersr macchl (00beMa, KOIMYESCTBA BEIECTBA) MPOYKTOB PEAKIIUH, €CIIA OJTHO
13 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5 Pacuetsl MaccoBoil uaM O0OBEMHOW J0JIM BBIXOJA HPOLYKTa pPEAKLHUU OT
TEOPETUYECKU BO3MOMXKHOTO

5.6 Pacuersl Maccel (0ObeMa, KOIMYECTBA BELECTBA) MPOAYKTA PEAKIUH, €CIIH OJTHO
U3 BEILIECTB JaHO B BHUJAE pacTBOpa C ONpPEIENCHHOHM MaccoBOM jpoieit
PacTBOPEHHOIO BElleCTBa

5.7 Pacuersi ¢ wucnonp3oBaHueM TOHATHM  "MaccoBas gons", "MojspHas
KOHIIEHTpanus'", "pacTBOPUMOCTD"

5.8 |Haxoxnenue MonekyasipHOM (OpMylbl OpPraHMYECKOro BeIIeCTBA IO  €ro

IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSALIMX B €ro COCTaB, WJIM IO
MIPOYKTaM CrOpaHus
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8. METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NPOLECCA

1. Xwumus, 10 kimacc yrmyonennsiii yposens /Epemun H. E. «IIpocsemienuey.

2. Xumusa, 10 xmacc/ T'abpuemsa O.C., OOmecTBO ¢ oOrpaHHYeHHOU
oTBeTCTBEHHOCTBIO «J/[PODAY»; AxnmonepHoe oOmiecTBO «3maTenscTBO
«IIpocsemienue.

3. O.C. Tabpuensn, I'.I'. JIpicoBa «Xumuss Metogudeckoe mocodue 0Ga30BbIi
ypoBeHb» - M.: JIpoda 2024 ron.

4. O.C. TI'abpuensn, N.I'. OctpoymoB, «OO0miass XxumMusi B TecTax, 3ajadax,

ynpaxHeHusx. 11 kmace» — M.: Jlpoda,
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