KomuTteT no nenam ob6paszoBanus ropoja YemnsOnuHcka
MyHuunaisHoe 0r0KETHOE 00IIe00pa30BaTEILHOE YIPEIKICHUE
«JIutieit Ne 88 r. Uensiouncka» (MBOY «JIuneit Ne 88 r. UensiOuncka)

Pabouast nporpamma nmo yueOHOMY npeaMery
«XumHus. Yriay0JeHHbIH YPOBEHb)
(mpeamerHas o0J1acTh «EcTecTBEeHHO-HAYUYHbIE NIPEAMEThI»)
cpeaHee o0uiee o0pa3oBaHue
aast 10 — 11 knaccos

PazpaboTuuk:
MenenteeBa Upuna JleonnmosHa

Yenaounuck — 2023



Ctpykrypa pado4eii mporpaMmMmbl y4eOHOT0 IpeaMeTa

Pa3pgen 1. IlosscHuTenbHAS 3ammcKa
Paznen 2. Coneprxanue oOydeHus
Paznen 3. [Imanupyemblie pe3yabTaThl OCBOCHUS ITPOTPAMMBI

PEBI[CJI 4. TemaTudeckoe IIJIAHUPOBAHUC



Pa3geua 1. [losicHUTEIHLHAA 3aNINCKA

Pabouas nporpamMmMa 1o XMUMHH COCTaBJIEHA HA OCHOBE:

— ®enepanbHOil  00pa3oBaTENbHOM MPOrpaMMbl  CPEJHEro  OOIIETo
o0pa3oBaHus;

— ®enepanbHOro  rocyJapCTBEHHOTO  00Opa3oBaTENbHOIO  CTaHIApTa
cpennero obmero oopasoBanus (ooHoBIeHHBIN DI'OC);

— ®enepanpHON pabouei TPOrpaMMBbl CPETHETO 00IIEro 0Opa3oBaHUs IO
xumun. Xumus. 10-11 kimacc.

— ®enepanbHoil paboueit mporpaMMbl BOCIIUTAHUS.

PaGouast mporpamMma 1o XuMuu Ha YpOBHE CpETHETr0 00111eT0 00pa3oBaHus
pa3paborana Ha ocHoBe DeaepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit @eaepannn», TpeOOBAHHM K pe3yJbTaTaM OCBOCHHUS
benepanbHOI 00pa3oBaTeIbHON IpOrpaMMbl CPEIHETO o011ero
obpazoBanusi(DOII COO), npencraBneHHbIX B DenepaabHOM rocy1apcTBEHHOM
oOpazoBarensHoM cTanaapre COO, c yuérom Konnenmuu mnpemnoiaBaHus
yueOHOTo npenmMeTa «XUMus» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peagu3yONIMX OCHOBHBIE OOpa3oBaTeIbHbIE MPOTPAMMBI, U
OCHOBHBIX TNOJIOKEHUH «CTpaTeruum pas3BuTUsA BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuoa A0 2025 roga» (Pacnopsbkenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHUsl Ha ypOBHE YriyOJIEHHOTO M3yYEHHS 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTeCTBEHHO-Hay4yHOro oOpaszoBaHus ywammuxcsi 10-11 kmaccos.
N3yuenne mnpenmera, peanuszyemMoe B YCIOBHSIX JIuU(dEepeHIIMPOBAHHOTO,
npouibHOrO 00y4YeHUsl, TPHU3BaHO OO0OECIeunuTh 0011e00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIMKOJbI, HEOOXOIUMYIO IS
aJanTalui UX K ObICTPO MEHSIOIIUMCS YCJIOBHSIM KHU3HU B COLIMYME, a TaKKe
JUIT  TPOJOJDKEHHST OOy4deHHUs B OpraHu3aimusx  MpodhecCHOHAIBHOTO
00pa3oBaHMUsl, B KOTOPBIX XUMHUSI SIBJIIETCS] OTHOW U3 PUOPUTETHBIX JUCITUTIINH.

B mporpamme mo XuMuM Ha3HAUYCHHE MpeaMeTa «XUMHUS MOIy4yaeT
MOAPOOHYI0O HHTEPIPETAMI0 B COOTBETCTBHM C  OCHOBOIIOJIATAIOIIMMHU
nosioxxkeHusimu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU II€JIEH, COJIepKaHUs,
pe3yabTaToB OOy4YeHHUs] U TPEOOBAHUM K YPOBHIO TMOATOTOBKH BBITYCKHUKOB.
CBUIETENHECTBOM TOMY SIBIISIFOTCSI CIEAYIOIIUE BBIMOJHSIEMbIE TPOTPAMMON 1O
XUMUU QYHKIIUN:

e HMHPOPMALMOHHO-METOJIMYECKAs, pealn3alus KOTOpOl oOecreynuBaeT

NOJIyYeHHE MPEJCTABICHUS O LENIX, COAEepKaHUU, OOILIeH cTpaTeruu



oOy4eHMs, BOCIHUTAHHUS W Pa3BUTHA OOyYarOUIUMXCS CpEACTBAMU
npeaMeTa, U3y4yaeMoro B paMKax KOHKPETHOTO MPOQHIIs;

e OpraHHU3aIMOHHO-TIJIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
onpesereHne: MPUHIUIIOB CTPYKTYPUPOBAHUS U TIOCIEI0BATEIBHOCTH
M3y4eHHs y4eOHOTO MaTepuaia, KOJTUYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; OIX0A0B K (POPMUPOBAHUIO COACPIKATEIBHON OCHOBBI
KOHTPOJIS U OLIEHKH 00pa30BaTENbHBIX JOCTHKEHUN 00yYaroluxcs B
paMKax UTOTOBOHM arTecTal B (OpME €IUHOTO TOCYAapCTBEHHOIO
AK3aMEeHa M0 XUMUHU.

[Tporpamma a1t yriryOJa€HHOTO U3yUYECHUSI XUMUU:

e YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEP)KaHUE, 00s3aTeIbHOE
Ui U3Y4YEHHUs] B paMKax OTAEIbHBIX Hpo¢uiei, mnpeaycMaTpuBaeT
pacupenesnieHue M CTPYKTYpUpPOBaHUE €ro II0 Kiaccam, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHUSAM/pa3iesaM Kypca;

e JTaéT MPUMEPHOE pACIIPEIEICHNE Y4eOHOTO BPEMEHH, PEKOMEHTyEMOT0
JUTSL U3yYEHHUS OTACIIBHBIX TEM;

e IIpeajaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh M3Y4YEHHUS Y4eOHOTO
MaTepuaia ¢ y4€ToM JIOTUKH IIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e HAET METOAMYECKYI) HWHTEPIPETALMIO LeJNed W 3adady M3Y4YCHUS
npeaMeTa Ha  yrIyOJI€HHOM YpPOBHE C  YYETOM  COBPEMEHHBIX
IPUOPUTETOB B  CHCTEME  CpeIHero  olmiero  obpa3oBaHus,
COJIEP)KAaTEIbHOM  XapaKTePUCTHKU  IUIAHUPYEMBIX  Pe3yJbTaTOB
OCBOEHHMSI OCHOBHOH 00pa3oBaTENbHOU MPOrpamMMbl CPEAHET0 OOLIETO
o0pa3oBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX ), & TAKKE C
y4€TOM OCHOBHBIX BMJIOB  y4e€OHO-TIO3HABAaTEIbHBIX  JACHCTBUIA
00y4aroIerocsi o OCBOCHHUIO COICPKAHUS MTPEIMETA.

[To BceM Ha3BaHHBIM MO3ULKAM B IMPOrpaMMe MO XUMHUU MPEAYyCMOTpeHa
IPEEMCTBEHHOCTh € OOYYEeHMEM XHWMHUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus. 3a TMpeaesiaMd yCTAaHOBJIEHHOW MPOrpaMMONl 10 XUMHUHU
o0s3aTeNbHON  (MHBApUAHTHOW) COCTABIISIIONIEH  COAEpXKaHUS  Y4eOHOTO
npenMera «XHUMHS» OCTAa&TCS BO3MOXKHOCTH BBIOOpa €ro BapHAaTHBHOMN
COCTABJISIIOLIECH, KOTOpas JOJKHA  ONpEAeNsTbCS B COOTBETCTBUU  C
HaIpaBJIeHUEM KOHKPETHOTO Npodusisi 00y4eHusl.

B coorBerctBuM ¢ KoHUenTyaiapHbiMU nosoxkeHusMu PI'OC COO o
Ha3HAYCHUH MpeIMeTOB 0a30BOr0 U YIIIyOJNEHHOTO YpOBHEH B cHUCTEME
muddepeHpoBaHHOTO 00yUYeHHs Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUS
XUMHUSL HA YpOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HalpaBlIeH Ha pealn3aluio



MIPEEMCTBEHHOCTH C MOCJIEIYIOUIUM 3TaloM IMOJYYEHUS XUMHUYECKOTO
o0pa3oBaHMsI B paMKax HU3YYEHHUS CIELUUATIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMMUYECKUX  JUCUMIUIMH B By3aX WM OpraHM3alUsX  CPEIHEro
npogeccuoHanbHOro 00pazoBaHus. B aToil cBs3U U3yueHHUE NpeaMeTa « XUMHUSD)
OPUEHTHPOBAaHO MPEUMYIIECTBEHHO Ha paclIMpeHue U  YIIIyOJIeHue
TEOPETUYECKOW M TMPAKTUYECKON MOATOTOBKM OOYYaromIMXCs, BBIOpABIINX
onpenenéHHpli  npoduiab 00ydeHHs, B TOM YHUCIE C IEpPCIEKTUBON
HOCIEAYIOUIETO TMOJIY4YEHHMs] XUMHUYECKOro 0O0pa3oBaHUS B OpraHU3aLUAX
npodeccronansHoro odpazosanus. Hapsmay ¢ atum, B cBete TpeboBanuiit ®I'OC
COO x nmnaHUpyeMBIM pe3ysibTaTaM OCBOEHUS PeaepalibHOM 00pa30BaTEIIbHOM
MIpOrpamMMBbl CpPEAHEro O00IIero 0Opa30BaHHUs HM3YyYEHHUE NpeaMeTa «XUMUs»
OPHEHTHPOBAHO TAK)KE HA PEUICHUE 3a1a4 BOCIIMTAaHUS U COLIUAIIBHOIO Pa3BUTHSI
oOyuaromuxcsi, Ha (OpPMHUPOBAHHE Yy HHUX OOLIECHUHTEIVIEKTYaJbHbIX YMEHMI,
YMEHUH panuoHaIM3alMu y4yeOHOTO Tpylda M OOOOHIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIPEAMETHBIN XapaKTep.

CocTaBisOMKUMHY NpeaMeTa « XUMHS» HA YPOBHE YIITyOIEHHOTO U3yUYEHHUS
ABIISIIOTCS yrayOn€éHHble Kypchl — «Opranumdeckas xumus» U «OOmas u
Heopranuyeckas xumusi». [Ipu onpeaeneHuu no1xo 0B K 0TOOPY U CTPYKTYPHOMH
OpraHu3allMi COJEPkKAHUS 3THX KypCOB B MPOrpaMMe MO XMMHUHU 32 OCHOBY
npuHATE nonoxeHuss PI'OC COO o paznuuusix 0a30BOro U yriayO0ia€HHOro
YPOBHEW M3y4YEeHUS IIPEAMETA.

OcHoBy coaepxxaHusi KypcoB «Opranuueckas xumus» u «O6mas u
HEOPraHWYeCcKass XUMHsD» COCTABISAET COBOKYNHOCTh NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yU€HHUs MpeAMETa. JTa CUCTEMA
3HAHUI TOJIy4aeT ONpeeiIEHHOE TEOPETHYECKOE AOIMOIHEHHE, MO3BOJISIOLIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJBIINNA O00BEM  (PAKTOIOTHIECKOTO
MaTepuana. Tak, Ha yriIyOJEHHOM YpOBHE H3ydeHHUs MpeaMera obecreueHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBEIMYEHUS 00bEMA 3HAHUM O XUMHUYECKUX
AJIeMEeHTaxX M CBOMCTBAX MX COEIMHEHHUI HAa OCHOBE PACIIUPEHUS U YIIIYOJICHUS
IPEICTaBIICHUI O CTPOEHUH BEIlIECTBA, XMMHUUECKOU CBA3M U 3aKOHOMEPHOCTAX
IIPOTEKaHUsl pPEAKLUMH, pacCMATPUBAEMBIX C TOYKH 3pPEHHS XUMHUYECKOH
KUHETUKA W TEpMOAMHAMUKH. [3ydeHHe NEepHOAUYECKOro 3aKkoHa |
[lepuonnueckoi cucTeMbl XUMUYECKUX AIIEMEHTOB 0a3UPyeTCs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEJCTABICHUSAX O CTPOCHHM aToMa. XHUMHUYECKas
CBSI3b OOBSCHSAETCS C TOYKM 3PEHUS DHEPIeTUYECKUX H3MEHEHUH Ipu eé
o0pa30BaHMM W pa3pyLICHUH, a TaKXKE€ C TOYKH 3pPEHHUS] MEXaHHU3MOB €€
oOpazoBanusi. HM3yuyeHue THUIIOB pEAKIM TOMOJHSIETCS (POPMUPOBAHUEM
IPEICTaBICHUN 00 2JEKTPOXUMHUECKHX MPOLIECCAX U BJIEKTPOIU3E PACILIABOB U



pacTBOpPOB BEIIECTB. B Kypce OpraHMYeCKOM XUMHHM MPU PACCMOTPEHUU
PEaKIMOHHON CIMOCOOHOCTH COENMHEHUN ynenseTcss 0coboe BHHMAaHHE
BOIIpOcaM 00 JJIEKTPOHHBIX 3(]dekTax, O B3aMMHOM BIHMSIHUM AaTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Oco0oe 3HaueHHWE HMEET TO, 4YTO Ha COJEpPKAHUE KYypCOB XUMUU
yIrayOnEHHOTO YpPOBHS HM3y4YeHUsS sl KJIAcCOB OMPEACTIEHHOTO MPOQHIIs
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY U XapakTep JAOMOIHEHUH K 00lIel cucteme
NPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIIMAHHME CMEXHBIE TMpeAaMeThl. Tak,
HampuMep, B COJAEpPXKAHUU MpeaMeTa g KIacCOB XUMHUKO-(DU3UYECKOTO
npoduiist 0oJbIIOe 3HaYEHUE OYAYT UMETh AJIEMEHTHI yUeOHOT0 MaTepHualia Io
oOmieit xumuu. [Ipu u3ydeHuun npeameTa B JaHHOM CIy4dae akIeHT OyJIeT cienan
Ha OOLIHOCTh METO/OB MO3HaHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUU U B
(¢u3nKe: aTOMHO-MOJEKYJsipHas Teopusi (MOJIEKyJspHas Teopus B (pusuke),
3aKOHBI COXPAHEHUSI MAacChl U SHEPTUH, 3AKOHBI TEPMOAMHAMUKH, SJIEKTPOJIN3A,
MPEACTABICHHS O CTPOCHUHU BEILIECTB U JPYTOE.

B TO e BpeMs B COIAEpKAHMM MpeaMeTa JJid KIacCOB XUMHUKO-
OMOI0rHYecKOoro npoduis O0JIbIINN yIETbHBIA BeC OyIeT UMETh OpraHnYecKas
xumus. B a3TOoM ciydae mpenocTtaBiseTcs BO3MOXKHOCTH Uil Ooiiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOM OpraHu3aliu KIEeTKH Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOHAST, K MpUMEpYy, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JHMMHJbI, OCNKH, YIJIeBOJbI, HYKJIECHHOBbBIE
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHUA O COCTaBE M CBOMCTBAX NPEACTABUTEIICH
OCHOBHBIX KJIAaCCOB OPIaHMYECKMX BEIECTB CIy’KaT OCHOBOW JUISl M3y4YEHHS
CYILLIHOCTH IpoLeccoB (POTOCUHTE3A, AbIXaHUS, MUILEBAPECHHUS.

B muane ¢gopMupoBaHUS OCHOB HAay4YHOI'O MHUPOBO33PEHHS, OCBOCHHS
OOlIeHAYYHBIX METOJOB IO3HAHHWA M ONBITa MPAKTUYECKOTO MNPUMEHEHUS
HAay4YHBIX 3HAHUW HU3yUeHUE mpeaMera «XUMHUA» Ha YriyOJEHHOM ypOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SAX C YUEOHBIMU MPEIMETAMHU, BXOASIIUMH B
COCTaB  MpeAMETHbIX  obOnacteld  «EcTecTBEeHHO-HAayudHblE  MPEAMETHD,
«Maremartvika 1 uHpopmaTrKa» u «PyCCKHil S3bIK U JINTEPATYPay.

[Tpu u3yueHun ydeOHOro mpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOTO M CPEIHETO 00I1Iero 00pa3oBanus (Ha 6a30BOM
YpPOBHE), 3a1aueli NepBOCTEIIEHHON 3HAYMMOCTH SIBJSIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUHU KaK OO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOM
NEATEIbHOCTH YEJIOBEKAa M OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJBTYpHI.
Pewenne 510l 3amaun Ha yrayOJnEHHOM ypOBHE M3YYEHMs IpeaMera
MIPEANOJIAraeT pealnu3alnio TAKuX LeJled, Kak:



e (opMupoBaHue mNpeACTaBICHUI: O MaTEpPHAILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XUMUU
B CHCTEME €CTECTBEHHBIX HayK M €€ Beayliell poiu B obOecreueHuu
YCTOMYMBOIO  Pa3BUTHsI  YEJIOBEYECTBA: B  PEIICHUU MpoldsieM
HKOJIOTMYECKOH, DHEPTeTUYECKOM 1 MUILEBOI O€3011aCHOCTH, B PA3BUTHU
MEJIUIINHBI, CO3/JAaHUH HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB SHEPIHUH,
B o0ecreueHWHd  PAIMOHAIIBHOTO  IPHUPOAOIOIb30BaAHUSA, B
(dbopMHpPOBAHUK MUPOBO33PEHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pOBbIO U
MIPUPOJHOM CPEJIE;

e OCBOCHHME CHCTEMbl 3HAHUM, JEXKAIUX B OCHOBE XUMHUYECKOU
COCTaBJIAIOLIEH €CTECTBEHHO-HAYYHOU KApTHUHBI MHpa:
(GyHIaMEHTAIbHBIX MMOHSATUH, 3aKOHOB M TEOPUNA XUMHH, COBPEMEHHBIX
MPEJCTABIICHUI O CTPOCHUH BEIIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJICKYJIPHOM, O TEPMOJUHAMHYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMUYECKUX PEaKIHii, O
XUMUYECKOM PaBHOBECHM, PACTBOpAaxX M JTUCIEPCHBIX CHCTeMax, 00
0OIIMX HAYYHBIX MIPUHIIMIIAX XUMHUYECKOTO MTPOU3BOICTBA;

e (¢opmupoBaHue y  OOyYaloIIMXCS  OCO3HAHHOTO  TMOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUYECKUX 3HAHUU NJI1 OOBSICHEHUS
KITFOUEBBIX HJACH M MPOOJIeM COBPEMEHHOW XWMHHU, NI OOBSICHEHHS U
IPOTHO3UPOBAHUSL  SABJICHUM, HWMEIOINIUX  E€CTECTBEHHO-HAYYHYIO
OpPUPOAY; TPAMOTHOTO peIIeHUs MpoOJieM, CBS3aHHBIX C XHUMHUEH,
MPOTHO3UPOBAHHUS, AHAIN3a W OIEHKH C TMO3UIMH SKOJOTUYECKOU
0€30MacHOCTH  MOCHEACTBUM  OBITOBOM M MPOU3BOICTBEHHOU
NEATEIbHOCTH YEJIOBEKA, CBSI3AHHOM C XMMHYECKUM IPOU3BOJICTBOM,
HCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEIIECTB,;

e yriyOJieHHe TPEJACTAaBICHHWM O HAyYyHBIX METOJax IO3HaHUS,
HEOOXOJUMBIX JUISI TIPUOOPETEHUSI YMEHHUI OPUEHTUPOBATHCS B MHPE
BCILIECTB M OOBSCHEHHS XWMHYECKUX SIBICHUM, WMEIOUIUX MECTO B
MPUPOJIE, B MPAKTUYECKOUN NESITEIbHOCTH U TOBCETHEBHOM KU3HU.

B nnane peanuzaiuu nepBOOYEPEAHBIX BOCHUTATEIBHBIX U Pa3BUBAOLIUX
GyHKIUN 1IEJI0OCTHOW CUCTEMBI CpeHEro 00I1ero oO0pa3oBaHus NMPU U3YYECHUU
npeamMera «XuUMHs» Ha YIUIYOJIEHHOM YpPOBHE OCOOYH0 aKTYyallbHOCTh
MpUOOPETAIOT TAKKUE 1IETU U 3a7]a9H, KaK:

e BOCMHTAaHHWE YOEKIEHHOCTH B TO3HABAEMOCTH SIBJICHHM TIPUPOJIBI,
YBOXEHUS K TPOIECCYy TBOpPUECTBA B OOJACTH TEOPETHUYECKUX U



MPUKIIAIHBIX UCCIEAOBAaHUN B XUMHH, (POPMHUPOBAHNE MUPOBO33PCHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAlMM K OOYYEHUIO M TMO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAaHHIO Ha  OCHOBE  YCBOCHHUSA
00II1eYeIOBEUECKIX IIEHHOCTEH;

e pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTCIUICKTyaJIbHBIX |
TBOPUECKUX CIIOCOOHOCTEH 0O0yuaromuxcsi, (OpMUpPOBaHUE Y HHUX
CO3HATEIBHOTO OTHOLIEHUS K CaMOOOpa30BAHUIO U HENPEPHIBHOMY
0o0pa30BaHMIO KaK YCIOBHUIO YCHEIIHOW MNPO(PECCHOHAIBHON U
OOIIIECTBEHHOHN JESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO M TOTPEOHOCTHU B 3J0POBOM 00pa3e KU3HU;

e (opMupoBaHuE yMEHHI U HABBIKOB PAa3yMHOI'O MPHUPOONOIB30BAHMUS,
pa3BUTHE  DKOJOTMYECKOW  KyJIbTYphl, IMPUOOPETEHHE  OIbITa
00IIIECTBEHHO-IIOJIE3HOM YKOJIOTHUECKON A€ATEILHOCTH.

OO0miee dmCIIO YacoB, MPEAYCMOTPEHHBIX JUISI W3YYCHUS XHMHH Ha
yTiyOJIEHHOM YpOBHE CpeHETO 001Iero oopa3oBaHus, COCTaBseT 272 yaca: B
10 kmacce — 136 yaca (4 gaca B Henento), B 11 kimacce — 136 vaca (4 yaca B
HEJIEIIO).



Paspnen 2. Conepxxkanue o0ydeHust

10 kmacce

Oprannyeckasi XumMusi

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenmMer wu 3HayeHUWE OPraHUYECKOW XUMHUH, MPEICTABICHUE O
MHOT000Pa3uH OPraHUuYECKUX COCTUHEHUI.

DJEKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsiHUA. BajieHTHBIE BO3MOXKHOCTH aroMa yriepoaa. XUMUYecKas CBi3b B
OpraHUYEeCKUX COEAUHEHUSX. THuIbl TUOPUIM3ALMM AaTOMHBIX OpOuTaNeu
yriepoga. MexaHu3Mbl 00Opa3oBaHUS KOBAJCGHTHOW CBS3W (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). TUIBI EepeKpbIBaHUS aTOMHBIX OpOUTanei, 6- U -
cBsa3u. OnuHapHasi, ABOWHas M TpoHHas cBsi3b. CrnocoObl pa3pbiBa CBsi3ed B
MOJIEKyJIaX OpraHuyeckux BemecTB. lloHAaTne o CcBOOOJHOM pajauKae,
HyKJIeopuie U 3eKTpoduie.

Teopuss crpoeHuss opranmyeckux coenuHeHnid A.M. byrtnepoBa wu
COBPEMEHHBIE MPEIACTABICHUS O CTPYKTYpe MOJEKYJI. 3HAy€HUE TEOPHUH
CTPOCHHUS OPraHUYECKUX COCIMHEHUN. MONeKyIsipHbIE W CTPYKTYpHBIE
dopmynbel.  CTpykTypHble (QOpPMYJBl  Pa3lIMYHBIX BHUAOB: pa3BEpHYTasd,
COKpaléHHas, ckenerHas. M3omepus. Buasl wu3zomMepun: CTpyKTypHad,
MIPOCTPAHCTBEHHAs. OJNEKTPOHHbIE A((PEKTHI B MOJIEKYJaX OpPraHUYECKUX
COeIMHEHUN (MHYKTUBHBIN 1 ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccuuKalMu OpraHMYeckux BemiecTB. [loHaTHE O
(yHKUIMOHATBHOU rpymie. ['omonorus. ['omonornueckue PAIBL
Cucrematndeckass HOMeHKJIatypa opranmueckux coeaumnenuid (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTAEJBHBIX MPEACTABUTENCH.

OcoOenHoctu U Ki1accuuKaiysi OpraHuyeckux peakiuii. OKuCIUTe IbHO-
BOCCTAaHOBUTEIBHBIE PEAKLIUA B OPraHUYECKOU XUMUH.

DKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BELIECTB M HX IPEBPALLICHUM:
O3HAaKOMJIEHHWE C 00pa3llaMu OpPraHMYeCKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, OMNBITHl II0 MPEBPALICHUIO OPraHUYECKUX BEILECTB IIPU HArpEeBaHUU
(nnaBneHue, oOyriIMBaHHE M TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJ
OPraHUYECKHUX BEILECTB.

YrieBoaopoasbl.

Anxansel. ['oMonornueckuii psja ajgkaHoB, oOmas GopmMyiia, HOMEHKIATypa
U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,



sp3-rubpuauszanus aTOMHBIX OpOMTalmed yriepoma, o-cBsa3b. DusMuecKue
CBONCTBA AJIKAHOB.

XVMMHUYECKHE CBOMCTBA alIKaHOB: pEaKlUU 3aMEIIEHUs, HU30MEpU3aluHu,
JETUIPUPOBAHUS, IUKIU3AIMHU, TUPOIU3a, KpeKuHra, ropenus. [IpencraBnenue
0 MEXaHU3ME PEaKIil paJuKAIbHOIO 3AMEILIECHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE AJIKAHOB.

Huknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa H©  H30MEpHs.
OcCOOEHHOCTH CTPOCHHSI W XUMHUYECKHUX CBOMCTB MalbIX (LIMKJIONPOIaH,
MUKJIO0yTaH) MU OOBIYHBIX (IMKJIONIEHTAaH, IMKJIOTEeKCaH) IMKJIOAJIKaHOB.
CnocoObl OJIy4eHHS U PUMEHEHHE LIMKJI0AJIKaHOB.

Ankensl. ['omosiorndeckuii psji aTkeHoB, o011as opmyiia, HOMEHKJIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ alIKEHOB, SP*-
rudpuau3anms aTOMHBIX opOuTaneil yriepona, 6- u m-cBsi3u. CTpyKTypHas U
reoMeTpuyeckas (LHc-TpaHc-) u3zomepus. DU3NyYecKHe CBOKCTBA aJIKEHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOCTUHECHUS, 3aMEIICHUS B O-TI0JI0KEHUE
IIPY JBOMHOU CBSI3HM, MOJMMEPU3ALMHU U OKHCIIeHUs. [IpaBrmiio MapKoBHUKOBA.
KadecTBenHble peakiiud Ha JBOWHYIO CBs3b. CHocoObl TMOJTy4YeHUs U
PUMEHEHHUE aJTKEHOB.

AJNKaauEHBI. Knaccudukanus AJIKaJIECHOB (comnpsikEHHBIE,
M30JIUPOBAaHHbIE, KyMyauposanusie). OCOOCHHOCTU 3JIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzarust conpspKEHHBIX AEHOB. CrocoObl MOMyYeHUs] U PUMEHEHHE
aJIKaJINCHOB.

Ankunbl. 'oMoNOrudeckuil psii aKuHOB, 00111ast hopmyJsia, HOMEHKIaTypa
U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKHUHOB,
Sp-rudpuan3as aroMHbIX opoOuTanei yriepona. dusmyeckue CBOWCTBA
ATKUHOB. XMMHUYECKUE CBOWCTBA: PEAKIMHU MPUCOEAUHEHUS, AUMEPU3AIUU U
TpuMepu3aluu, OokucieHus. KucimoTHble CBOWCTBAa aJKWUHOB, HWMEIOIIUX
KOHIIEBYIO TpOWHYIO CBsi3b. KauecTBEHHbIE peakIud Ha TPOUHYIO CBS3b.
CnocoObI moJy4eHusl U MPUMEHEHUE aJTKUHOB.

ApoMaTrhuecKkue yriieBoaopoabl (apeHbl). 'oMonoruyeckuil psiji apeHos,
obmas  ¢dopMyna, HOMEHKIAaTypa ©  HW30MEpHUA.  ODJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHUE MOJEKyJbl OeH3oia. Pu3nyeckue CBOMCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OEH30J1a K €r0 TOMOJIOTOB: PEaKIUU 3aMEIlCHHUS
B OEH30JbHOM KOJIBIIE U YTIEBOAOPOJTHOM paJUKale, PEakiuy MPUCOSTUHECHHUS,
OKHCJIeHHne roMoJoros 6en3ouna. [IpeacraBnenue 06 OpUEHTUPYIOLIEM IEHCTBUU
3aMecTUTeNeld B OCH30JbHOM KOJBIlE HA MPUMEPE AJTKWIBHBIX PaTUKaIIOB,
KapOOKCUIIBHOM, THAPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB TaJOT€HOB.



Oco0eHHOCTH XMMHUYECKUX CBOMCTB crTuposa. [lomumepusanus ctupona.
CnocoObl oJy4eHus U MPUMEHEHNE apOMAaTUYECKUX YTII€BOJOPOIOB.

[Tpupoansrii ras. [lomyTHbie HedTaHBIC Ta3bl. HedTh 1 €€ mpoucxoxkaeHue.
Kamennslii yrosib u mpogayKThl ero nepepadotku. CrocoObl nepepadoTku HEPTH:
MepPEroHKa, KPEKUHT (TePMHYCCKHUH, KaTATUTHYCCKHI), PU(GOPMHUHT, THPOJIH3.
[TponykThl mepepabOTKu HEPTH, NX TPUMEHEHHUE B IIPOMBIIIJICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOT€HNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuun
3aMELICHUs] TajJoreéHa Ha TUIPOKCOrPYIILY, HUTPOTPYNIy, LHUAHOTPYIILY,
aMmuHOrpynmy. [lelicTBUE€ Ha TaJIOT€HIPOU3BOJIHBIE BOJHOTO M CIHUPTOBOIO
pactBOpa mEnoun. B3auMo1eiiCTBHE NUTATON€HAIKAHOB C MArHUEM U IIUHKOM.
[TonatTne 0  METAUNIOOPraHUYECKUX  COeAUHEHUsX.  Mcmolsib3oBaHHE
raJIOTeHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEILECTB.

DKCIEepUMEHTaIbHbIE METOAbl M3YUYEHHUS BEIIECTB W HUX MPEBpalllCHUN:
u3ydeHue  (PU3MYECKUX  CBOWCTB  YIVIEBOJOPOJIOB  (PacTBOPUMOCTB),
KaueCTBEHHBIX PEaKIUi YIJIEBOJIOPOOB PA3IMYHBIX KJIacCOB (0OeCIBEUMBaHHE
OpOMHOI WJIM MOAHOW BOJIbI, pACTBOPA MEpPMaHraHaTa Kajus, B3aUMOJICHCTBHE
alleTHJICHa C aMMHadHBIM pacTBOpoM okcuja cepeopa(l)), kauecTBeHHOE
oOHapyXeHHe yriiepoja W BOJIOPOJia B OPTaHMYECKUX BEIECTBaX, MOITYyYEHUE
ATWJICHA M U3Y4YEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJuekuusmu «HedTb» u
«Yromb», ¢ oOpasllaMH TUIaCTMAacC, Kay4yKOB W PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJ] YIJI€BOAOPOJOB U TaJOT€HIIPOU3BOIHBIX YTIIEBOIOPO/IOB.

Kucsiopoacoaep:kanue oprannyeckue coenHeHMsI.

[IpenenvHbie ogHOaTOMHBIE CrUPTHI. CTpoeHHE MOJIEKYJ (Ha TpuMepe
METaHOoJIa W 3TaHoja). ['omonormyeckuil psia, oOmas dhopmyna, U30MepHs,
HOMEHKJIaTypa # kiaccudukanusa. Dusndeckue CBOMCTBA MPEACTbHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOJHBIE CBSA3M MEXKIY MOJICKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pPEAKIMU 3aMEICHUS, JeTuapaTallid, OKHCIICHUS,
B3aUMOJICHCTBUE C OPraHMYECKUMH UM HEOPTaHUYECKUMH  KHCJIOTaMH.
KauecTtBeHHast peaknusi Ha OJHOATOMHBIE CIUPTHI. JleMcTBHME »dTaHONA U
METaHOJla Ha opraHu3M deinoBeka. CmocoObl TONYYECHHS U TPUMEHEHUE
OJITHOATOMHBIX CITUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OcOOEHHOCTH (HU3UIECKUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — 3TUICHIJUKOIb U TUIepuH. Dusnyeckue u
XUMHUYECKUE  CBOMCTBA:  peaklMH  3aMElIeHHUs,  B3aUMOJACHCTBHE  C
OpPraHUYE€CKMMH W HEOPraHMYECKMMH KHUCJIOTAMH, KAYECTBEHHAs peaklHs Ha



MHOTOaTOMHBIE  crnupThl.  llpenctaBieHne 0  MeXaHU3ME  peakUui
HykieopuiapbHOro 3amernieHus. JlelicTBue Ha opranu3Mm dyenoBeka. CrocoObl
HOJY4YEHHUS ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@enon. CtpoeHHE MOJEKYJbl, B3aMMHOE BJIMSHHUE THAPOKCOTPYIIIBI H
6enzonpHOTO siapa. Pusnueckue cBoicTBa eHona. OCOOEHHOCTH XUMHUECKUX
cBoiicTB (henona. KauectBennosie peakiuu Ha (eHon. TokcmuyHOCTH (eHoa.
CriocoOb1 nostyueHus u npuMeHenue ¢pexomna. Genondopmanbaeruyas cMoa.

KapOoHuIbHBIE COEOUHEHUS — albJETUIbl W KETOHBI. OJEKTPOHHOE
CTpOoeHHE KapOOHWJIBHON Tpymmbl. [oMoiiorndyeckue psabl albJeTuioB U
KETOHOB, 001as popmyia, U30Mepusi 1 HOMEHKIaTypa. OU3ndecKkue CBOKWCTBA
aJIbJIETHIOB U KETOHOB. XMMHUYECKHE CBOMCTBA aIbICTHI0B M KETOHOB: PEaKIIUU
npucoenuHeHus. OKHCIIEHUE albJerHJI0B, KayeCTBEHHbIE pEaKIUU Ha
anpaerusibl. CrnocoObl MOTy4YeHHs] U TPUMEHEHUE allbJIETHI0B U KETOHOB.

OmHOOCHOBHBIE TpenenbHble KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTpPOCHHSI MOJIEKYlT KapOOHOBBIX KHCIOT. M3omepus ©u HOMEHKIATypa.
@du3nvecKknue CBONCTBA OJHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHCIOT.
Bonopoaneie cBA3M MEXAY MOJIEKYyJIaMHU KapOOHOBBIX KHUCIOT. XUMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaklns dTePUPUKALUU, PEAKIIUHN C yUACTUEM
YIJIEBOJIOPOAHOTO paaukana. OcoOEHHOCTH CBOWCTB MYpPaBBUHOW KHUCJIOTHI.

[TonsiTHE O TPOU3BOMHBIX KapOOHOBBIX KHCIOT — CIIOXKHBIX J(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIBHBIX H
apoMaTUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBurenu BHICHIUX KapOOHOBBIX KHUCIIOT:
CTE€ApUHOBAsI, MAIIBMUTUHOBASI, OJIEUHOBAS, JIUHOIE8As, JTUHONEHOBASL KACIIOTHI.
Cnoco0bI moJiy4eHus: ¥ MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upsl. ['oMonorudeckuii psif, o6mast ¢popmMyna, u3oMepus u
HOMEHKIaTypa. Ou3nyeckue U XMMUYECKUE CBOMCTBA: TMAPOJIU3 B KHUCIOU U
LIEIIOYHOU Cpefie.

Kupsl. Ctpoenue, pusznueckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3
B KHUCJIOW M 1IenouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COIEpKAIIUX
OCTATKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpHI B IpUpOJIE.

MpL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapakTepuctuka yriieBojaoB. Kiaccudukanus yrieBogoB (MOHO-,
JU- U TIoIMcaxapuibl). MoHocaxapubl: T0Kk03a, GpyKTo3a, rajlakTo3a, pudosa,
ne30Kcupr003a. GU3NIEeCKUe CBOMCTBA U HaXOXACHUE B mpupojae. dorocuHTes.
XUMHUYECKUE CBOWCTBA TIJIIOKO3bl: PEAKIMM C YYacTUEM CIUPTOBBIX U
aNBICTUIHOW TPYII, CIIUPTOBOEC M MOJOUYHOKHCIOe Opoxenue. [IpuMenenue
[JIFOKO3bl, €€ 3HAY€HUWE B JKU3HEHACATEIbHOCTH oOpraHusma. J[lucaxapupasr:



caxapo3sa, MaJbT03a U JlakTo3a. BoccTaHaBnuBaroiye 1 HEBOCCTaHABIMBAIOIIIHE
nucaxapuisl. 'uaponus qucaxapuaoB. HaxoxaeHue B mpupoie ¥ IpUMEHEHUE.
[Tonucaxapuasl: Kpaxmani, IITMKOTE€H U 1eutoi03a. CTpoeHne MakpOMOJIEKY
KpaxMajia, TJIMKOT€Ha M UeJUI003bl. DU3MYEeCKHe CBOWMCTBA Kpaxmana H
LEJUTI0N03bl.  XUMUYECKHE CBOMCTBA KpaxMmalia: THAPOJIU3, KaueCTBEHHas
peakius ¢ UoJoM. XUMUYECKUE CBOMCTBA IEJUIIONO3bl: THUAPOIN3, TOJIyYECHUE
a¢upoB 1emwnono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN MIENK).

DKCIEpUMEHTANIbHBIE METOAbl M3YUYEHHUs BEIIECTB M HX IPEBPALICHUIL:
pPacTBOPUMOCTh PA3JIMYHBIX CHOUPTOB B BOJAE, B3aUMOJCHCTBHE ATaHOJA C
HaTpUeM, OKHCIICHUE ATUJIOBOTO CIUPTa B albJEruj Ha pacKaJ€HHOW MeIHOM
IIPOBOJIOKE, OKHCJIEHHE HTHJIOBOTO CIHUPTAa JUXPOMATOM Kajusi (BO3MOMKHO
UCIIOJIb30BAaHUE BHUICOMATEPUAIOB), KAYECTBEHHBIE PEAKIIMM Ha abJIETUIbI (C
ruapokcuiom auammuHcepeOpa(l) wu  rugpokcuaom  meau(ll)), peaxuums
rmtepuHa c rugpokcuiom meau(ll), xumuueckue cBoiicTBa pacTBOpa YKCyCHOM
KHCIIOTBI, B3aMMOJCHCTBHE pacTBOpa IIIOKO3bI ¢ THapokcuaoMm wmeau(ll),
B3aUMOJICHCTBUE KpaxMalla C MOJOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
teMaM «CriupTel 1 PeHobn, «KapOboHoBbie KUCTOTHI. CIOKHBIE 3PUPBD).

A30Tcoep:Kale OPraHnvecKkne coeTuHeHusl.

AMWHBI — OpraHUYeCcKue MPOU3BOAHBIC aMMHaka. Kinaccudukaius aMiuHOB:
anudaTUIeCKue W apoOMaTUYECKHUE;, TEPBUUYHBIC, BTOPUYHBIE M TPETHUUHBIE.
Crtpoenue Moseky, oomas ¢popMyna, H30MepHsi, HOMEHKIATypa U (pU3NIECKHe
cBoMcTBa. XUMUYECKOE CBOMCTBA aMr(aTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHUE, B3AUMOJICHMCTBUE NMEPBUYHBIX AMUHOB C a30THUCTOM KUCJIOTOM.
Conn anKuJIaMMOHHS.

AHWINH — NOpEICTaBUTEIb aMUHOB apomaTuyeckoro psna. CrpoeHue
aHWIMHA. B3auMHOe BIMSHUE Tpynn aToMOB B MOJIEKYJI€ aHWJIMHA.
Oco0eHHOCTH XMMHUYECKMX CBOMCTB aHWIMHA. KadyecTBeHHbIE peakinu Ha
anuiuH. CrnocoObl MOJydYeHUST W NpUMEHEHHE anu(aTU4ecKux aMUHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH3071a.

AmuHokucioTel. HoMeHnknaTypa u uzomepusi. OTaelibHble IPEACTaBUTENN
0-:AMUHOKHCJIOT: TJMIWH, ajlaHuH. Dusnueckue CBOWMCTBA aMHHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA aMMHOKHUCIOT Kak aM(pOTEpPHBIX OPraHUYECKUX
COCMHEHUN, peakius MOJMKOHACHCAIIUK, OOpa30BaHHE TENTUIHON CBS3H.
buonorunueckoe 3HaueHuE aMMHOKUCIOT. CUHTE3 ¥ THAPOJIN3 MENTHIOB.

benku xak npupoansie noaumepsl. [lepBuyHas, BTOpUYHAs U TPETUUYHAS
CTpyKTypa OenKoB. XHMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIHN3, JEHATYpAIHs,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.



DKCneprUMEHTAIbHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
pacTBOpeHHe OEIKOB B BOJE, ACHATypalus OCJIKOB MPU HArpeBaHWU, IIBETHHIC
peakuuu Ha O€NKW, pELIEHUE OSKCHEPUMEHTANbHBIX 3aJady 10 TeMaM
«A3oTcoaepKalllue  OpraHuYeckue  coequHeHus» U «PacmosHaBaHue
OPTraHUYECKUX COCTUHEHUI.

BbicokoMouiekyJIsipHbIe COeIMHEHUS.

OcCHOBHBIE TOHSTHSI XUMUHU BBICOKOMOJIEKYJIIPHBIX COETUHEHHI: MOHOMED,
HOJIUMEpP, CTPYKTYPHOE  3BEHO, CTENEHb  IOJUMEpHU3ALUM,  CpPEIHSSA
MOJIEKyJIsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — TIOJIMMEPU3ALIMS U TTOJTUKOHACHCAIHS.

[Tonumepublie Marepuanbl. IlmacTmaccsl (MONMMATUIIEH, MOJUIPONUIIEH,
HNOJUBUHWIXJIOPHU, MOJUCTUPONI, MOIUMETUIMETAKpUIaT, MOJMKAPOOHATHI,
nojaudTUIeHTepedTanar). Y Tuausanus u nepepadoTka IIacTHKa.

DnacToMepbl:  HATypaJbHbIA ~ KaydyK, CHUHTETHYECKHME  KaydyKd
(OyTaaneHOBBI, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJOMOK, IIEpCTh, MIENK), HCKYCCTBEHHbIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KaIllPOH U JIABCaH ).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tedmon, KEBJIap,
ANEKTPOIPOBOASIINE MOJIUMEPHI, OMOpa3iaraeMple OJUMEPHI).

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB U WX MPEBPALLCHUN:
O3HaKOMJIEHHE C o0pa3llaMM MPUPOAHBIX U HUCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAacC, Kay4yKOB, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad [0 TEMeE
«Pacno3zHaBaHue MJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3agaum.

Haxoxnenune MoneKyJsipHOM (QOpMyJIbI OPraHMYECKOro COEAUMHEHUS IO
MAacCOBbIM JIOJISIM 3JIEMEHTOB, BXOASIIMX B €ro COCTaB, HAaxXOXKICHUE
MOJICKYJIAPHON (HOPMYJIBI OPraHUYECKOTO COCAMHEHHS MO Macce (00béMy)
IPOJIYKTOB CrOpaHusi, IO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKklMu W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHWE CTPYKTYpPHOU (QOpMYIIbI
OpraHUYeCcKOTO BEIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIOCOOOB
MIOJIyYE€HUS], ONPEACIICHUE JOJM BbIXOAA MPOAYKTA PEAKLHH OT TEOPETHYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanys MeXIIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XUMHUU
B 10 kiacce ocyuiecTBiseTcs yepe3 UCHOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX IIOHATHUNA, TaK W MOHATHA, OPHUHATBIX B OTIEIbHBIX MpPEeIMETax
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHbIC TIOHATHSA: SIBJICHHE, HAy4dHbIM (HakT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalIM3, CHUHTE3, KiIacCHU(UKaius, HaOIIOAeHHE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJIENb, MOJICIIUPOBAHUE.

@dusuka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEWTPOH, MOJIEKYIIa,
DHEPTeTUYECKU YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKHE BEIUYMHBI, CIUHUIIBI U3MEPEHHs, CKOPOCTh, SHEPTHUA,
macca.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MmeTaboOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN U TeTepoTpO(dHBIN TUII MUTAaHUA, OPOKEHUE,
(oTOCHHTE3, IbIXaHUE, OEJIKH, YIJIEBOIbI, KUPbI, HYKICHMHOBBIE KHCIIOTHI,
(epMEHTBHL.

['eorpacdusi: mosie3Hble UCKOMAEMBbIE, TOILINBO.

TexHonorus: nHILEBbIE MPOAYKTbI, OCHOBBI PallMOHAJBHOTO MHUTAHUA,
MOIOIIME CPEICTBA, MATEPUAIIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 kaacce

OO01as U HeOpraHu4YecKass XuMHus

Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX sifiep. XUMUYECKHi 3neMenT. M3otomnbsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK ATOMOB, KBAHTOBBIC YHCIIa. DHEPTETUUECKUE YPOBHH U
noaypoBHH. AToMHBIE opouTanu. Kimaccudukanusi XuMHUYEeCKUX JIEMEHTOB (S-,
p-, d-, f-amementsr). PacnpeneneHue 37€KTPOHOB MO aTOMHBIM OPOUTAJISIM.
OJIEKTPOHHBIE KOH(PUTYpallMM aTOMOB  3JIEMEHTOB MEPBOr0O—4eTBEPTOTO
NEPUOJIOB B OCHOBHOM U  BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYpalii HOHOB. DIEKTPOOTPHUIIATEIIBHOCTb.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XHUMHYECKUX
snemeHTtoB .M. MenneneeBa. CBsi3b  NEPUOAMYECKOTO  3aKOHA U
ITeppoanyeckoil CUCTEMBI XMMHUUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEHN
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XHMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MMH MPOCTHIX W CIOKHBIX BEIIECTB IO TPYINAM U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menzaeneena.

XuMHYECKast CBSA3b. BHIbl XUMHYECKOM CBSA3U: KOBAJICHTHAs, MOHHAs,
MeTayumueckasi. Mexann3mbl 00pa30BaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPTUs U JIuHAa CBsI3U. [[0AIpHOCTD, HAPABIEHHOCTh
Y HaChIa€MOCTh KOBAJIICHTHOM CBsi3U. KpaTHblie cBsizu. BopoponaHas cBs3b.
MexMOJIEKYJIISIPHBIE B3AUMOICHCTBHUS.



BaJleHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJ € HX TIE€OMETPHUYECKUM CTpOCHHUEM (Ha IpUMepe
COEIMHEHU 3JIEMEHTOB BTOPOTO IEPUOJIA).

IIpeacraBnenre 0 KOMILIEKCHBIX COEIMHEHMsIX. COCTaB KOMIUIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBareylb,  JMIAaHIbl.  3HAYEHUE  KOMILUIEKCHBIX
coenuHeHni. [IoHATHE O KOOPAMHAIMOHHON XUMHH.

BemectBa MOJNIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTpO€Hus. THIIbI
KPUCTAIUIMUECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

ITonsiTe o nucnepcHsIx cucreMax. McrtunaHble pactBopsl. IIpencrasienne
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHLEHTPAILMU PacTBOPOB:
MaccoBas J0Js BEIIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpauusa. HacelmeHHbie
Y HEHACBILLIEHHBIE PaCTBOPBI, PACTBOPUMOCTB. KpucTaioruaparsl.

Knaccupukanms u  HOMEHKIATypa  HEOPraHMYECKHX  BEIIECTB.
TpuBrnambHBIE Ha3BaHWA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKUX
BEILIECTB.

Krnaccudukanysa XuMHUueCKUX peakifil B HEOPraHMYECKOW M OPraHUYECKON
XUMUU. 3aKOH COXPAHEHHsI MacChl BEIIECTB; 3aKOH COXPAHEHHUS U MIPEBPALLCHUS
SHEPruM NpU XUMHUYECKUX peakuusax. TemnoBble 3(P(PEKTb XUMUYECKHX
peakuui. TepMOXUMUYECKHE YPABHEHUSI.

CKOpOCTh XMMUYECKOM peaKuu, €€ 3aBUCUMOCTD OT Pa3JIMYHbIX (PaKTOPOB.
I'omoreHHsIe 1 reTeporeHHsle peakunn. Karanus u katain3aTopsl.

OOpatumble U HeEOOpaTHUMBIE pEaKIUU. XHWMHUYECKOE pPaBHOBECHE.
KoHcranTta Xxumudeckoro paBHoBecusi. (DakTOphI, BIMAIOIIME HA IOJIOXKEHUE
XUMHAYECKOTO PABHOBECHS: TEMIIEPATypa, JABJIICHHE U KOHIIEHTPALMU BEILECTB,
ydacTByromux B peakuud. [Ipunmun Jle [larense.

Onexrponutuyeckas auccoruanus. CuibHbIE U clladble 3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOAHBIX pPacTBOPOB: KUCJIOTHAs, HEWTpaJIbHAs,
miesiouHas. Bomopoansiii mokazarens (PH) pactBopa. 'uaponms coneit. Peakuuu
MOHHOTO OOMEHa.

OKHUCINTENBPHO-BOCCTAHOBUTENbHBIE  peakunu. CTeneHb  OKHUCIECHUS.
Oxuciurens M BOCCTaHOBHUTENb. lIpolecchl OKHUCIEHHS W BOCCTAHOBJICHMS.
Baxnelnme OKMCIMTENIM M BOCCTAHOBHUTEIHM. METOM 3JIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTANBHBIE METOAbl M3YUYEHUs BEIIECTB M WX IPEBPALLICHUI:
pa3ioKEeHHE IEepOKCHUJa BOAOPOJAa B NPHUCYTCTBHM KaTalM3aTOpa, MOJIEIU
KPUCTAINIMYECKUX  PEIIETOK, TMPOBEACHHE peakluuid HOHHOrO OOMeEHa,
ONPENEIICHUE CPENbl PACTBOPOB C IMIOMOIIBIO UHAUKATOPOB, U3YUYEHUE BIIMSHUSA



pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMU W TOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heopranunuyeckasi Xumusi.

[Tonoxxenne HeMmerauioB B llepmoandeckoid cHUCTEME XHMHYECKHUX
anemenToB JI.M1. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS X aTOMOB. Dduznueckue
CBOMCTBA HEMETAJJIOB. AJJTIOTPOIHS HEMETAIIOB (Ha IPUMEPE KUCIIOPO/Ia, CEPHI,
docdopa u yraepona).

Bonopoa. Ionydenue, ¢pusnueckue U XUMHUYECKUE CBOMCTBA: PEaKIUU C
METaJUZIaMAd ¥ HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ MApHUIEBIL.
TonnuBHBIE AIIEMEHTHI.

lNanorensl. Haxoxnenue B mpupojie, cnocoObl moydeHust, pu3nueckue u
XAUMUYECKUE CBOWCTBA. ["anoreHoBOAOPOIBL. Baxueimue
KHUCIIOPOJICOJIEpKAIllMEe  COCMWHEHUs  TaloreHoB.  JlaGoparopHble U
MIPOMBIILICHHBIE CTIOCOOBI MOJyYeHUs rajJoreHoB. [[puMeHeHre rajJoreHoB U ux
COCIMHEHU.

Kucnopon, o30H. JIlabopatopHbie ¥ MPOMBIIIUIEHHBIE CIIOCOOBI MOJYy4YeHUS
Kkuciopoaa. PU3ndecKkre U XMMUYECKUE CBOMCTBA U IPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI K IEPOKCHUIBI.

Cepa. HaxoxxneHue B TpUpoOj€, CHOCOOBI TMOdyudeHUs, (U3UYECKHE U
xumuueckue cBoictBa. CepoBomopon, cyinbduasl. Oxcun cepbi(1V), oxcun
cepoi(VI). Cepuucras u cepHas KHUCIOTHI U UX coju. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [IpruMeHeHune cepbl U €€ COeTMHEHNM.

Azor. HaxoxxnmeHnue B mpupojzie, CIOCOObI TOJy4eHHs, (PU3NUYECKHE H
XMMHUYECKUE CBOMCTBA. AMMHUAK, HUTPU L. OKCHABI a30Ta. AB0TUCTAs U A30THAS
KHUCJIOTBI U UX cojid. OCOOEHHOCTH CBOMCTB a30THOM KucCHOTHl. IIprmeHeHue
a30Ta M €ro COCIMHEHUN. A30THBIE YI0OpEHU.

®docdop. Haxoxaenne B mpupojae, crocoObl MoiydeHus, Gpusndeckue u
xuMuueckue cBoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dhochopHas
kuciora u e€ conu. I[lpumenenne dochopa u ero coequnenuit. docdopHsie
ya0OpeHus.

VYrinepon, HaxoXIeHHWE B TpUPOJC. AJUIOTPONHBIC MOIU(DUKAIUH.
dusznueckre W XUMUYECKHE CBONCTBAa MPOCTBIX BEMIECTB, OOpPAa30BAHHBIX
yraepoaom. Oxcun yraepoaa(ll), okcun yrinepona(lV), yronpHas Kuciora u eé
COJIM. AKTUBUPOBAHHBIN YroJib, afcopomus. Oymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpMeHeHne mpOoCTHIX BEIIECTB, 00PAa30BAHHBIX YTIIEPOJIOM, U €T0
COCIMHEHU.

Kpemuuii. Haxoxnenue B mpupone, crocoobl moiyueHus, (pu3nueckue u
xuMuueckue cpoiictBa. Okcua kpemuus(1V), kpeMHHeBass KUCI0Ta, CUITUKATHI.



[TpumeneHne KpeMHUsT U ero coenuHeHuid. CTEKIIO, €ro TMOJy4YeHUE, BUJIBI
CTEKJIa.

[Tonoxxenne wmertamwioB B Ilepuogmueckoil cucTeMe XMMHUYECKHX
areMeHTOB. OcOOEHHOCTH CTPOEHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIIOB.
Obmue Qusnyeckue cBoicTBa MeTauioB. [IpumMeHeHHE METalIOB B OBITY U
TexHuke. CriaBbl METaJIIOB.

DNEeKTPOXUMHUYECKUI P HampspkeHUd MertamwioB. OOmme crocoObl

HOJTYYCHHUS METaJUIOB: TUIPOMETAILTYpPIHs, OUPOMETAILTYPT U,
anexktpoMeTasutyprus. [lonstue o xoppos3un meramioB. CriocoObl 3alUTHI OT
KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynnsl [leproguyeckoil cucteMsl
XUMHUYECKUX 73yieMeHToB. Harpuil u kanuil: nosyueHue, QuU3NYECKuUe U
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCIUHEHUN.

O6mas xapakrepuctuka MetaiuioB ||A-rpynmsl [lepuoanueckoil cucteMsl
XUMUYECKUX DJEMEHTOB. MarHuili u KajablMi: TMOoJdydeHue, (puznueckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEAUHEHUH.
JXKécTtkocTb BOBI U CIOCOOBI €€ yCTPaHEHMUS.

AntoMuHUI: nodaydeHue, (U3MUECKHUE U XHMHUYECKUE CBOMCTBA,
MIPUMEHEHUE MPOCTOr0 BEIIECTBA M €ro COCAMHEHH. AMQOTEpHbIE CBOWCTBA
OKCHJA Y TUIPOKCHU/IA aTFOMUHMS, TUIPOKCOKOMILUIEKCHI aTFOMUHHSL.

OO6mrast xapakTepuCTHKa MeTa/uioB To0ouHbIX moarpynn (b-rpymm)
[Teproan4eckoi CUCTEMBI XUMUUYECKHUX JJIEMEHTOB.

Pu3NUecKre U XUMUYECKHUE CBOCTBA XpOMa U €ro coeiuHeHni. OKCUAbI U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U 1UXpoMatsl, UX
OKHUCJIUTENbHbIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

dusnyeckne M XUMHUYECKHE CBOMCTBA MapraHiia M €ro COECAUHECHUH.
Baxwneiimme coenunenus Mapranua(ll), mapranua(lV), wmapranma(VI) u
mapranua(VIl). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

duznyeckre U XMMUYEeCKrUe CBOMCTBA Xkeje3a U ero coequHeHnid. OKCHpl,
ruapokcu bl ¥ conu xeneza(ll) uxenesa(lll). [Tonyuenune u npumeHeHHE Kee3a
U €ro CILJIABOB.

Pu3nyeCcKne U XUMHYECKUE CBOMCTBA MeIH U €€ coeauHeHul. [lomyuenune
U IPUMEHEHUE MEJIU U €€ COeTMHEHUM.

Huuk: nonydyenue, pu3nuecKue U XMMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA M THAPOKCHJA LHHKA, THIPOKCOKOMIUIEKCHI LIHMHKA.
[IpuMeHeHre HMHKA U €r0 COEUHEHUM.

DKCNEepUMEHTAIBHBIE METOABl W3YYEHHUs BEIIECTB M UX NPEBPALLECHUIN:
u3ydeHue oOpaslloB HEMETAIOB, ropeHue cepol, hocdopa, xene3a, MarHus B



KHUCJIOPOJAE, W3y4YEHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», B3aUMOACHCTBHE
HIEJIOYHBIX W I[IEJIOYHO3EMEJBHBIX METAIOB €  BOJAOM  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJECOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA M JKele3a ¢
pacTBOpaMM KHUCJIOT U LIEJIOYEH, KAUECTBEHHbIC PEAKIIMM Ha HEOPTraHUYECKHUE
AQHMOHBI, KATUOH BOJOPOJA U KATHOHBI METAJUIOB, B3AMMOIEICTBAE THIPOKCHUIOB
QIIOMMHUS W [MHKA C pacTBOpPAMM KHCJIOT U IIEJIOYEH, pEIICHHE
AKCIEPUMEHTAIIBHBIX 33/1a4 1o TeMam «l'amorensn», «Cepa U €€ COeIMHEHUS»,
«A30T U Qochop M uUX coenMHEHHs», «MeTayuibl TJaBHBIX MOJATPYIID,
«Mertasbl MOOOYHBIX MOATPYIIID.

XuMHUS U KU3Hb.

Pons xumum B o00ecniedeHMHM YCTOMYMBOTO pPAa3BUTHUS YEJIOBEYECTBA.
IloHdATE O Hay4dHBIX METONAX TIO3HAHWSA U METOJOJIOTMM HAy4HOIO
uccienoBanus. Hayynbie NpUHIMIIBI OPraHU3aluy XUMUYECKOTO IIPOU3BOCTBA.
[IpombllIeHHBIE CHOCOOBI MOJYYEHHS Ba)XXHEHIIMX BEUIECTB (Ha IMpuUMepe
MPOU3BOJICTBA aMMHaKa, CEPHOW KHUCIOThI, MeTaHoja). I[IpomblieHHbIe
CHOCOOBI TMOJYYEHUSI METaIOB MW CIUIAaBOB. XHMHYECKOE 3arps3HEHHE
OKpyXXarolled cpeiasl U ero mnocieAcTBus. Poinp xumum B oOecrieueHUU
SHEPreTUUECKON 0€30M1aCHOCTH.

XuMusi ¥ 300pOBbE UenoBeKa. JlekapcTBeHHble cpeacTBa. I[lpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX mpenapatoB. Ponp XuMuUM B pa3BUTHH
MEULIAHBI.

XUMUs MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe J0OaBKU. Ponb xumuu B
o0ecreueHnr NUIIEeBON 0€30MaCHOCTH.

Kocmernueckue um mapdromepHsie cpenctBa. beitoBas xumud. IIpaBuna
0€30MacHOr0 MCHOJb30BAHMS MPENapaToB OBITOBOM XWMHHM B TMOBCEIHEBHOMN
KU3HHU.

XVMHSI B CTPOUTEINIBCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTepUabl (LIEMEHT,
OeTOoH).

XuMHUS B CeNIbCKOM X03siiicTBe. OpraHu4ecKkue U MUHEpaJIbHbIE YA00pEHHUS.

CoBpeMeEHHBIE KOHCTPYKIIMOHHBIE MAaTEPUAIIbl, KPACKH, CTEKIIO, KEPAMHUKA.
Marepuansl a1 aneKTpoHUKH. HaHOTeXHOIOT N Y.

Pacuérnble 3anaumn.

Pacuérsl: Macchl BenecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WM 00bEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00bE€Ma, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CIU OJHO M3
BEILIECTB MMEET NPHUMECH, Macchl (00bEMA, KOIMYECTBA BELIECTBA) MPOIYKTa
peaKkuuu, €CliM OJHO M3 BELIECTB JAaHO B BHJE PACTBOPA C ONPEACIEHHON
MAacCOBOM JIOJIEAd PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJHM W MOJISIPHOM



KOHIICHTpAIIMU BEIIECTBA B PACTBOPE, MOJIM BBIXOJA MPOAYKTA PEAKIIUU OT
TEOPETHYECKH BO3MOXKHOTO.

MeXnpeIMETHBIC CBSI3H.

Peanmuzamuss MEXIPEAMETHBIX CBSA3CH TMpPU  HM3ydeHHH oOOmed o
HEOpraHn4YecKor XuMuu B 11 Kitacce OCyIIeCTBIISIETCS Yepe3 UCTIOIb30BaHNE KaK
0OIIMX €CTECTBEHHO-HAYYHBIX TIOHSTHM, TaK U TIOHSATHHA, TPUHSATHIX B OTJACTHHBIX
IIpeIMETaxX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TIIOHATHS: SBJICHWE, HAY4YHBIA (HaKT,
TUIIOTE3a, TEOPHs, 3aKOH, aHaJU3, CHHTE3, KiIacCU(HKAIUs, MEPUOIUIHOCTD,
HaOII0ICHNE, H3MEPEHHE, SKCTICPUMEHT, MOCITb, MOACIIUPOBAHUE.

®dusnuka: Marepusi, MUKPOMHUpP, MaKpPOMHp, aTOM, 3JIEKTPOH, TMPOTOH,
HEWTPOH, HOH, H30TOIbI, PAJUOAKTUBHOCTh, MOJEKYJIa, JHEPreTHUCCKUMA
YPOBEHb, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, UACATbHBII
ra3, GU3NYEeCKUe BEJIMYUHBI, ¢IMHAUIIBI H3MEPECHUS, CKOPOCTh, SHEPTHS, Macca.

buonorusi: knetka, opraHusMm, 3KOCHUCTEeMa, Ouocdepa, MeTaboIU3M,
MaKpo- U MHUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIIEBObI, HyKICHHOBBIC KHCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTHUU B IKOCHUCTEMAX.

['eorpadms: mMuHEpasipl, TOpPHBIC TMOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOTUTMBO, PECYPCHI.

TexHONOTHSA: XUMUYECcKast TIPOMBITIICHHOCTb, METaJLUTypTHsl,
CTPOMTENIBHBIE MAaTEPHAIIbI, CEIIbCKOXO03SHUCTBEHHOE MPOU3BOACTBO, IMHIICBAS
IPOMBIIIJICHHOCTh,  (papMalieBTHYEeCKass MPOMBIIIIICHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKHUX IPEerapaToB, MPOW3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AIEKTPOHHAS POMBIIIIICHHOCTh, HAHOTEXHOJIOT .



Paspnes 3. Ilinanupyembie pe3yJibTaThl 0CBOCHUS IIPOIPAMMbI

JIMUHOCTHBIE pe3yJabTaThI

B cooTBeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
o0miero 00pa3oBaHUsl BBIJEICHBI CIEAYIONIUME COCTABIISIIONINE: OCO3HAHUE
0OyYaroIMUMHUCA POCCUUCKON TpaxAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CAMOONPEACIICHUIO; HATMYUE MOTUBALINU
K 00y4EeHMIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaloIIUMXCSl PYKOBOJICTBOBATHCS
MPUHATBIMU B OOLIECTBE MpaBWJIAMU M HOPMAaMH IOBEACHUS; HAIAYUE
MIPAaBOCO3HAHUS, 3KOJOTMYECKOW KYJIbTYPBI; CIOCOOHOCTh CTaBUTh LEIH U
CTPOUTD KU3HEHHbIE TUIAHBI.

JIM4HOCTHBIE pPE3yJIbTaTBl OCBOEHUS IpeAMeTa «XUMUS» OTPAKAIOT
c(OpPMUPOBAHHOCTb OIbITA MO3HABATEIBHOW M TNPAKTUYECKOW NEATEIbHOCTU
oOy4Jaronuxcs B IpoLecce peain3alui 00pa3oBaTEIbHON J€ATEIbHOCTH.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTpaxKaroT
c(OPMHUPOBAHHOCTh OIbITA MO3HABATEIBHOW M TNPAKTUYECKOW NEATEIbHOCTU
oOyuaroluxcs B Mpolecce peaau3aluu 00pa3oBaTeIbHON AESITEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaKaaHCKOro BOCIIMTAHMA

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYLIMOHHBIX TpaB U
00s13aHHOCTEM, yBaXKEHUSI K 3aKOHY U IPaBONOPSIKY;

OPEICTABICHAS O COLMAIBHBIX HOPMax M MPAaBWIAX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM [IEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMaTh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHATU3€ PA3IUYHbIX BUAOB YUEOHOU AESTENbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOIO OTHOIIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HAacJIEIUIO
OTCUYECTBECHHON XMMUM;

YBa)XKEHMsI K IMpOIIecCy TBOPUECTBAa B 00JaCTH TEOPUU M MPAKTUUECKOTO
NPWIOKEHUS! XMMUU, OCO3HAHMSI TOTO, YTO JaHHbIE HAYKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~HAOMIOACHUM, KPOMOTIMBBIX OKCIEPUMEHTAIbHBIX TOHUCKOB,
MIOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;



MHTEpECa M NO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH M MOCIEAYIOIIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€UYECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH  OIIEHMBAaTh CHUTYyallUM, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPAaBCTBEHHbIE HOPMBI U [ICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEAECHUE U MOCTYIIKM CBOMX TOBapULIEH ¢
MO3ULIUIA HPABCTBEHHBIX U MIPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCEACTBUI
MTOCTYTIKOB;

4) gopmMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHUsl IIEHHOCTEH 340poBOro M 0Oe3omacHOro oOpas3a JKU3HH,
HE00XOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOIo/IeHns MpaBuil 0€30MacHOro OOpallleHHs C BEIIECTBAMH B OBITY,
NOBCEHEBHOM KU3HH, B TPYAOBOM JEATENBHOCTH;

NOHUMAaHUS LIEHHOCTU IPAaBWJI HHJIWBHUIYAJIbHOTO M KOJUIEKTHBHOIO
0€30macHOro MOBEACHUS B CUTYaLUSIX, YTPOXKAIOLIUX 3JOPOBBIO U KU3HHU JIIO/ICH;

OCO3HaHMS MOCIEACTBUN U HENPUATHS BPEIHBIX IPUBBIUEK (YIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  y4e€OHO-MCCIIEI0BaTEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW MW JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a]1a4
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHUI0 Mpodeccuii pa3InyHOro poJia, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUS PEIMETHBIX 3HAaHUI M0 XUMUMU;

yBaXXEHUS K TPYY, JIOJSM TPYJla U pe3yJbTaTaM TPYJO0BOU NeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TPaeKTOPUU
oOpa3zoBanus, Oynymiel npodeccuu U peanus3aliu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XUMHH, HUHTEPECOB
U IOTpeOHOCTEM 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKU I1€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMIIE;



MOHUMAaHUS TJI00aTBLHOTO XapaKTepa SKOJOTUYECKHX MPOOJIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEbI;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BaHUSI JOCTHKEHUNW XUMUU IS
pEeLIEHNs BOIPOCOB PAMOHAIIBHOTO NPUPOAOTIOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
MIPUPOTHON Cpesie, YMEHHsI TPOTHO3UPOBATh HEOIArONPHUATHBIC YKOJIOTHICCKUE
NOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJu4usl PAa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, OKOJOTHYECKON
KYJbTYpbI, OIBITA JEATEIBHOCTH HKOJOTHMYECKON HANPABICHHOCTH, YMEHUS
PYKOBOJACTBOBAThCS UMY B MIO3HABATEILHOM, KOMMYHUKATUBHON U COLIMATBLHOM
MPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTUBHO NPOTUBOCTOSITH WJICOJOTUH
xemodoOouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIIECTBEHHON MPaKTUKY;

MOHMMAaHUSl CHEeUU(PUKH XUMHHM KakK HayKd, OCO3HaHUs €€ poJiu B
(GbopMHUpPOBaHUHN PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH LIETOCTHOTO
IPE/ICTaBIICHUS 00 OKPYXaIOIleM MUPE KaK O €TMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM W pelIeHuHu MNpoOieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHH I  COBPEMEHHOM
UMBWIM3alUA: B €€ T'yMaHUCTUYECKON HANpaBICHHOCTH W BaXXHOW pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEepPUAIBHOW KYJIbTYpPbI, B PEIICHUU TJIOOATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M  DKOJOTMYECKOM OE€30MacCHOCTH, B Pa3BUTHUM  MEAUIMHBI,
o0ecreueHn yCIOBHI YCTEIIHOTO TPYyAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HH
Ka)KIOro 4jaeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: TOHHWMAaHUs CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh
noJTydyaeMble 3HaHMS JJIs1 aHAJIN3a U OOBSICHEHHS SIBJICHUN OKPYIKAIOIIEro Mupa
U TPOUCXOIANMX B HEM M3MEHCHUH, YMEHHsS JejaTh OOOCHOBAaHHBIE
3aKJIFOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMMEIONIUXCS JAHHBIX C IIEJIBIO
MOJTy4Y€HUS I0CTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTEJIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEPECA K O3HAHUIO, UCCIIEI0BATENBCKOM AEATEIbHOCTH,



TOTOBHOCTM U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa3oBaHUIO, K aKTUBHOMY IIOJIyYCHHUIO HOBBIX 3HAHUUA MO XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K 0COOCHHOCTAM Tpya B pa3IMuHbIX cepax npodeccnoHanbHOU
NEeATENBHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 XUMUH Ha YPOBHE
CpenHero o01mero oopa3oBaHus BKIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOyYaronIuxcs
MEXAUCIHUILTMHAPHBIE (MeXTpeAMETHBIE) oOllleHayYHbIe TIOHSTHS,
OTpaXKaIOUIUE IEJIOCTHOCTh HAyYHOW KapTHUHBI MHpAa U CHEUU(PUKY METOJIOB
MO3HAHUA, WCMOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (akT, MPUHIHUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHME, HAOIIOJICHUE, U3MEpPECHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHbIC NEeUCTBUS (mo3HaBaTeNbHBIC,
KOMMYHUKATHBHBIC, PETYyJsATUBHBIC), obOecrneuuBaronme (HopMUpPOBaHHE
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLIUATTBHON KOMIIETEHITUU O0YyJarOIINXCS,;

CIOCOOHOCTH oOy4Jarommxcst HCII0JIb30BaTh OCBOCHHBIE
MEKIUCIUTUTMHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpenMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATECIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNECUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilcCTBUSA

1) 0a30BbIe JIOTHYECKHE IEHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh ILeJU JEATEeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C [OCTAaBICHHBIMHU
HEJISIMU,

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEePHbIE MPU3HAKU MOHSATUN U YCTAHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIHME MOHSTHSI 1711 OOBSICHEHHS OT/IEIBHBIX (DAKTOB
U SIBJICHUM;



BBHIOMPATh OCHOBAaHMS M KPUTEPUHU ISl KIacCCU(UKAIIUU BEIISCTB M
XUMHUYECKUX PEAKIIUN;

YCTaHABIIMBaTh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIAYKTUBHbBIC, IEAYKTHUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3AKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PAaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

IPUMEHSTH B POLIECCE ITO3HAHUS UCITOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJEIM, NPeoOpPa3oBbIBATH MOJICTIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJ) dJEMEHTa, XuMuueckas (opmylia, ypaBHEHHE
XUMUYECKON peakuuu — TMpH PEIICHUH Y4eOHBIX ITO3HABATEIBHBIX U
NPaKTUYECKUX 3a]1a4, PUMEHSATh HAa3BaHHBIE MOJEIbHBIE MPEICTABICHUS IJIS
BBISIBJICHUSI XAPAKTEPHBIX MPU3HAKOB HM3YYa€MBIX BEHIECTB U XUMHUYECKUX
peaKunil.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUA:

BJIQJIETh OCHOBAMH METOJIOB Hay4YHOT'O MO3HAHMS BEIIECTB U XMMUYECKUX
peaKuii;

dbopMynupoBaTh €M M 3aJlaud  HCCIEOBAHUS, HCIOIb30BaTh
MIOCTaBJIEHHbIE U CaMOCTOSITENIbBHO C(POPMYIMPOBAHHBIE BOMPOCHI B KayeCTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIQJICTh HABBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSI U TPOBEICHUS
YUYEHHUYECKHUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH YMEHUS HAOIIOATh 32 X0/I0M
Mpoliecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOopMyIupoBaTh
0000IIeHHsT W  BBIBOABl OTHOCUTENBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCIIEZIOBaHUSI, COCTABIISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIAEAOBATEIbCKOM UM MPOEKTHOM
NEeSATEIBHOCTH, MPOSIBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJOB PEIICHUS MPAKTHUYECKUX 3a/lad, NPUMEHEHHIO pPa3IHYHbIX
METOJI0B MTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBAThCS B PA3NIMYHBIX HWCTOYHHMKAX WHPopManuu (HaAy4HO-
nomyJsipHasi JIdTepaTypa XUMHUYECKOTO COZEp>KaHUs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHAIM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popM
MIPEJICTABIICHHUS, KPUTUYECKH  OLICHHBATh e€  JOCTOBEPHOCTb MU
HEMPOTHUBOPEYUBOCTH;



(GopMyTUpPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IIPU MOUCKE U
orOope wuHpOpMaIlMU, HEOOXOAMMON JJis BBINOJHEHUS Y4YEOHBIX 3aaau
onpenenéHHOro TUIA;

npUOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMY MpEACTaBICHUS
uHopMarmu (cxemsl, rpaduKH, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KauyecTBE CpeIACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbI, a00OpEeBHATYpbl, HOMEHKIIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKNC CPCACTBA HATIAAHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIBHBIEC yqeﬁﬂble HeﬁCTBHH:

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC HUaJIora
/M AUCKYCCHH, BBICKA3bIBATh UICH, ¢)0pMYJII/Ip0BaTB CBOH IIPCHJIOKCHHUA
OTHOCHUTCIIbHO BBITIOJITHCHHUA HpCI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIATh C MPE3CHTAIMEN PE3yIbTaTOB MO3HABATEIBHOU ESATEIbHOCTH,
MOJTYYEHHBIX CaMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH
BBITIOJTHEHUM XMMHUYECKOTO0 AKCIEPUMEHTa, MPAKTUYECKOW paboThl 1O
MCCJICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaT3alliKi YIeOHOTO TIPOCKTA, U
(GbopMyIMpPOBaTh BBIBOABI IO pe3ysbTaTaM MPOBEAEHHBIX MUCCIACAOBAHUN MTyTEM
COTJIACOBAHMSI MO3UIIMH B X0/1€ 0OCYXICHUS 1 0OMEHAa MHCHUSIMU.

PeryisiTuBHBIC YHHBeEpPCAJbHbIe Y4eOHbIe NeHCTBHSA:

CaMOCTOSITEJIbHO TIJIAHUPOBATh M OCYIIECTBIIATH CBOKO MO3HABATEIHHYIO
NeATENIbHOCTh, Ompenesiss €€ Lead W 3a7adyd, KOHTPOJIMPOBATh U IO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpeJjiaraeMplii adroOpuT™M JEUCTBUMA TPHU
BBITIOJIHEHUN YYE€OHBIX M HCCIEJOBATENIbCKUX 3ajla4, BBHIOMpaTh Hambosee
3¢ pexTuBHBIN CNOCOO0 MX pElIeHHs] ¢ YYETOM MOJYYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX M XUMHUYECKUX PEAKIIUSX;

OCYIICCTBIATL CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBE CaMOaHalIu3a U
CaMOOILICHKH.



IIpeaMeTHBbIe pe3yabTaThl

[IpeameTHble pe3yapTaThl OCBOECHHMS NIPOrpaMMbl MO XHMHH Ha
yriIyOJIEHHOM ypOBHE Ha YpPOBHE CpeIHEro oOuiero oOpa3oBaHHs BKIIIOYAIOT
crnenuduueckue st yueOHOTo npeameTa « XuMus» Hay4dHbIE 3HAHUS, YMEHUS U
CIOCOOBI ICMCTBUH IO OCBOEHUIO, MHTEPIIPETALIMU U TPEOOPA30BAHUIO 3HAHUIA,
BH/JIbI JACSTENBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U NMPUMEHEHHIO 3HAHUM B
Pa3IMYHBbIX Y4eOHBIX CUTyalUsX, a TAK)KE B PEAJIbHBIX )KU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C XMMMEW. B mporpamMme mo XuMUU NpPEIMETHBIE PE3YJIbTAThHI
IPEICTaBJIECHbI 10 TOAaM U3yUYEHUS.

10 kaace

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUSD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MECTE€ M 3HAYCHUU OPTaHUYECKON
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIECUCHUU YCTOMUHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, YHEPTeTUYECKOM
U TUIIEBOM O€30MacHOCTH, B Pa3BUTUU MEIHUIIUHBI, CO3JaHUU HOBBIX
MaTepUalioB, HOBBIX MCTOYHHMKOB HSHEPIHH, B OOECIECUECHHH PALMOHAIBHOTO
MIPUPOJIOTIOIB30BaHusI, B (POPMUPOBAHUN MUPOBO33PEHUSI U OOIIEH KYJIbTYpPHI
YeJIOBeKa, a TaKkKe HSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
30POBBIO U IPUPOAHOMN CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHHUM, KOTOpAas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIME TIOHSITUA — XUMHYECKHM DJIEMEHT, aToOM, SIpO0 |
9JICKTpOHHAsE 000JIouKa aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE W
BO30Y)KJIEHHOE COCTOSIHUS aTroMma, THOpuau3aIusi aTOMHBIX OpOWTasiel, WOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHUCJICHUS,
XUMUYECKasl CBA3b, MOJb, MOJSIpHAash macca, MOJSIPHBIA OOBEM, YIIIEepOAHBIN
ckeyner, (yHKIMOHAJbHAs TPYIIa, paauKald, CTPYKTYpHblE (QOpMYJIbI
(pa3BEpHYTHIE, COKpalIEHHBIE, CKEJIETHBIE), HW30MEPUS CTPYKTypHas H
MIPOCTPAHCTBEHHAS (T€OMETPUUECKAs, ONITUYECKAs ), U30MEPHI, TOMOJIOTUYECKHI
psAll, TOMOJIOTH, YIJI€BOAOPObI, KUCIOPOA- U a30TCOAEPKALIME OPraHUYECKUE
COEJIMHEHUSA, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCMHEHUs; TEOpUM, 3akoHbl (mepuoauyeckuii 3axkoH JI. V. Menpeneena,
TEOpUsl CTPOEHUsI opraHnyeckux Bemects A. M. BytnepoBa, 3akoH coxpaHEHUs
MAaCChI BELIECTB, 3aKOH COXPAaHECHUS U MPEBPAILLCHUS YJHEPTUU [IPU XUMUYECKUX
peakumsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU U A3BIK XUMMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHMSA IPUUYUHHOCTU U
CUCTEMHOCTM XUMMYECKUX SIBJICHUM; IMPEACTABICHUS O MEXaHUu3Max



XUMHUYECKUX PEAKLINNA, TEPMOAMHAMUYECKUX U KHHETUYECKHUX 3aKOHOMEPHOCTIX
UX MPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKYJIax
(MHOYKTUBHBIM W Me30oMepHbIH A(dekThl, opuentanTel | u Il pona);
(paKTOJIOTUYECKUE CBEIECHMSI O CBOMCTBAX, COCTaBE, MOJYYECHUH U O€30M1aCHOM
HCIIOJIb30BaHUN BAXKHEMIIMX OPraHWYECKHUX BEIIECTB B OBITY M NPAKTUYECKON
NEATEIbHOCTH  YEJOBEKa, OOMMX HAay4YHbIX MNPUHUOUIAX XHUMHYECKOIrO
IPOU3BOJCTBA (HA IPUMEpE NMPOU3BOICTBA METAHOJA, IEpepadOTKU HePTH);
c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHITHH,
yCTaHaBIIMBATh UX B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE IOHATHS IIPU
ONMCAaHNUH COCTABA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCTUHECHUM;
c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCII0JIB30BaTh XUMHUUYECKYIO CUMBOJIMKY JUUISI COCTABJICHHSI MOJIEKYJIAPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (popmy
OpraHUYECKUX BEIIECTB;

COCTaBJISITh YPABHEHUS XUMUYECKUX PEAKIUI U PACKPBIBATh UX CYIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEJACTBOM  COCTAaBJICHHS
AJIEKTPOHHOIO OajlaHca 3TUX peakUuid, peakuuid HOHHOrO oOMEeHa MyTEM
COCTaBJICHUS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM;

M3rOTaBJIMBaTh  MOJEIM  MOJEKYJl OpPraHWYecKHX  BELIECTB IS
WJUTIOCTPALIMKM UX XMMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOEHUS;

cOPMUPOBAHHOCTh  YMEHHUIL: yCTaHaBIMBaTh  NPUHAJJIEKHOCTD
U3YYECHHBIX OpPraHMYECKHX BEIIECTB II0 MX COCTaBy U CTPOCHUID K
ONpefeNéHHOMY KJIacCy/TpyIllieé CO€AMHEHUH, JaBaTh KM Ha3BaHUS II0
cuctremarnyeckoit Homenknarype (IUPAC) wu mnpuBOIuTh TpUBHATBHBIE
Ha3BaHUsS JJI OTIEIbHBIX MPEICTABUTENIEH OPraHMYECKUX BEIIECTB (ITHUJIEH,
alleTWJIeH, TOJYOJ, TJUUEPUH, OTWICHIJIUKOIb, (eHod, (QopMalbIeru,
aueTanbAeru], aleToH, MypaBbHHAs KHCIIOTa, YKCYCHAsl KMCIIOTa, CTEapUHOBAs,
OJICMHOBasA, MaJIbMUTUHOBAsE KHUCIOTHI, TJIMIMH, alaHUH, MajabT03a, PPYKTO3a,
AHWJIVH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JIpYyTHE);

c(OPMHUPOBAHHOCTh YMEHHSI OMNPEAENATh BHUJ XHUMHUYECKOW CBSI3U B
OpraHUYEeCKUX COEAUMHEHUSAX (KOBAJIEHTHAs M HOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH MOJOKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byriepoBa aisg OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpPMUPOBAHHOCTh YMEHHUU  XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢uznyecKkue U XUMUYECKHUE CBOMCTBA TUIUYHBIX MPEACTABUTENECH PA3NUUHBIX
KJAaCCOB  OpPraHMYECKUX BEIIECTB: AJKAaHOB, IMKJIOAJKAHOB, AaJIKEHOB,



AJIKaJINECHOB, AJIKUHOB, apOMAaTUYECKUX YIVIEBOAOPOAOB, CIUPTOB, albACTUIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, HPOCTBIX M CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEANHEHUI U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIeBOI0B (MOHO-, - U
MOJINCAXapHIOB), WJUTIOCTPUPOBATh TEHETHUECKYIO0 CBS3b MEXAY HUMHU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUM C HMCHOJIB30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS TOJTBEPk AATh HAa KOHKPETHBIX IMpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COEIMHEHUMN
OT KpPAaTHOCTH U THUIA KOBAJEHTHOU CBS3U (G- U M-CBSI3U), B3AUMHOTO BIIMSHUS
aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTepru30BaTh VCTOYHUKHU
YIJI€BOJOPOAHOIO ChIpbs (HE(Th, NPUPOJHBIM Tra3, yroyib), CHOCOOBI €ro
nepepaboTKU U MPAaKTUYECKOE IPUMEHEHHUE MTPOTYKTOB NepepadOTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUs — HAOJIIOAEHUH, U3MEPEHHUH, MOIETUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

COPMUPOBAHHOCTh ~ yYMEHHUS  NPUMEHATH  OCHOBHBIE  OIEpaluu
MBICITUTENIHON NEATEIbHOCTH — aHAJIW3 M CHHTE3, CpaBHEHUE, 000OIIeHHE,
CUCTEMATHU3ALMIO, BBISBIICHUE IPUYNHHO-CIIEICTBEHHBIX CBI3€U — JIJI U3YUEHHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(OPMUPOBAHHOCTh YMEHUI: BBISBIISITh B3aUMOCBSI3b XUMHUUECKUX 3HAHUHN
C NOHATHUSAMU U IPEIACTABICHUSAMU IPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB
11 00JIee OCO3HAHHOI'O TOHUMAaHUs CYIITHOCTH MaTepUaibHOIO €IMHCTBA MUPA,
MCIIOJIb30BaTh CUCTEMHBIE 3HAHMS 110 OPTAHUYECKOM XUMUU JIJIsl OOBSICHEHUS U
ITPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOAY;

c(OPMUPOBAHHOCTh YMEHHI: MPOBOAUTH pacdy€Tbl IO XHUMHUYECKUM
dopMyraM UM ypaBHEHHMSIM XUMHYECKHMX pEAaKIHUl ¢ HUCHOJIb30BaHUEM
¢u3nueckux BelWyuH (Macca, O00BEM Tra3oB, KOJMWYECTBO BEUIECTBA),
XapaKTepU3yIOIIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBL: PACYETHI 11O
HAXO0XKIECHUIO XUMUYECKOU (POPMYJIbI BEILIECTBA IO U3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHUX JJIEMEHTOB, IMPOIYKTaM CrOpaHMs, IJIOTHOCTH Ta3000pa3HbIX
BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHMI: TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBATh C MO3UIUN HKOJOTUYECKON 0€30MacHOCTU MOCIEICTBHS OBITOBOM U
MPOU3BOJCTBEHHON JICSITEIBHOCTH 4YEJIOBEKAa, CBSI3aHHON C TepepadoTKOM
BEILIECTB, MCIIOJb30BATh IIOJYYEHHBIC 3HAHUSA [ IPUHATHS TPAMOTHBIX
pelieHni mpooOieM B CUTyaIUsIX, CBA3AHHBIX C XUMHEH;



c(hOpMUPOBAHHOCTh YMEHUI: CAMOCTOSITETIFHO TJIAHUPOBATh U MPOBOIUTH
XUMUYECKUN SKCHEPUMEHT (MOJYyYEHWE U HM3YyYEHHE CBOMCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMHU YIJIEBOJAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICOJEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTAIbHBIX
3aa4 MO PACIO3HABAHUIO OPTaHMYECKHUX BEIIECTB) C COOIIOJCHHUEM MPaBUI
0e30macHOro oOpalleHusi ¢ BEIIeCTBAaMH M JTaOOPaTOpPHBIM O00OpYIOBaHUEM,
dbopMynMpoBaTh 1eJb MCCICAOBAHUS, MPEACTABIATh B pa3Iu4yHOU Qopme
pEe3yabTaThl SKCIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJII01aTh IPABUJIA SKOJIOTUYECKU LIETECO00PA3HOT0 MOBEICHUS B OBITY U
TPYJAOBOM JI€ATEILHOCTH B LEJISIX COXPAHEHUSI CBOETO 3/I0POBbs, OKpYKaroUIeH
OPUPOAHON CPEABI U JOCTUKEHUS €€ yCTOMYUBOTO Pa3BUTHSI;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOTO ACHCTBUS Ha JKHUBBIE OPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BENIECTB, MOHMMas cMmbich nokaszareis 11K

aHAJIU3UPOBATh LEIECO00Pa3HOCTh MPUMEHEHHSI OPIrAaHUYECKUX BEIIECTB B
MIPOMBILIUIEHHOCTH U B OBITY C TOYKH 3pPEHUS COOTHOLIEHUSI PUCK-TI0NIb3a;

c(OPMUPOBAHHOCTh YMEHHUI: OCYIIECTBIATH IEJICHANIPABICHHBIN MOUCK
XUMHUYECKON HMH(OpMalMM B Pa3IMYHBIX WCTOYHUKAX (HaydyHas U ydeOHO-
Hay4dHas JIuTepaTypa, CpelicTBa MaccoBor MHpopmanuu, UHTEpHET U pyrue),
KPUTUYECKH aHAIM3UPOBATh XMMUYECKYI0 HH(POpPMALIHIO, ITepepadaThiBaTh €€ U
HCITOJIb30BaTh B COOTBETCTBUH C ITOCTaBJICHHON y4eOHOM 3a1a4ecii.

11 knace

[IpenMeTHbie pe3yabTaThl OCBOEHHUsI Kypca «OOImass U HeopraHudeckas
XUMHUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTH TIPEACTABICHUM: O MaTepUaIbHOM EIMHCTBE MUPA,
3aKOHOMEPHOCTSAX W IMO3HABAEMOCTH SIBICHUI MPUPOJbI, O MECTE€ U 3HAYCHHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUU YCTOWYHUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM DKOJIOTHYECKOW, IHEPTreTUIECKON U MHUIIEBOM
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEpPUAJIOB, HOBBIX
MCTOYHHUKOB SHEPTUH, B 00ECTICUCHNN PAIMOHATBLHOTO TIPUPOIOIIONH30BAHNS, B
dbopMUpPOBaHUU MHUPOBO33PEHUST M OOINEH KyJIbTYphl 4YeJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JIOPOBBIO M MPUPOIHOM
cpene;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpAas  BKJIKOYAET:
OCHOBONOJIATalOIINE TOHATUA — XUMHYECKHUW DJIEMEHT, aTOM, fIpO aToMma,
M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, 0-aTOMHBIE OpOUTAIHA, OCHOBHOE
1 BO30YXIEHHOE COCTOSIHMSI aToMma, THOpUAM3alusl aTOMHBIX opOuTanei, noH,



MOJIEKYJIA, BaJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHMUS,
XUMUYECKass CBsI3b (KOBaJ€HTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAJIINYECKasT PEIIETKA, XUMHUYECKas peaklus, pPacTBOpP, DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALUA, CTEINEHb IUCCOLMALINY,
BOJIOPOJHBIA TOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(QeKT
XUMHAYECKOM pEakuuu, CKOPOCTh XUMHUYECKOM pPEaKIUH, XUMHUYECKOE
paBHOBECHE; TEOPUM M 3aKOHBI (TECOPHUS ANEKTPOIUTUYECKOW IUCCOIMALINH,
nepuoandeckui 3akoH J[.M. Menzeneesa, 3aKk0H COXpaHEHUsI MAacChl BELIECTB,
3aKOH COXPAaHEHUs U IIPEBPALEHUs YJHEPTUH IIPU XUMUYECKUX PEAKLIHAX, 3aKOH
MTOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH,
CUMBOJINYECKHUH SI3bIK XUMUH, MUPOBO33PEHUECKHAE 3HAHUSA, JICKAILE B OCHOBE
IIOHUMAaHMS IPUYMHHOCTU U CUCTEMHOCTU XUMUYECKUX SABJICHUMN; COBPEMEHHBIE
IIPEACTABICHUS O CTPOCHUM BEUIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM H
HaJIMOJIEKYJSIPHOM YypPOBHSX; IPEACTABICHHUS O MEXAaHU3MaX XHWMHYECKHUX
peakuui, TEPMOAVNHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTIX HX
MIPOTEKAHUS, O XUMUYECKOM PABHOBECUH, PACTBOPAX M JUCHEPCHBIX CHCTEMAX;
(paKkTOJIOTUYECKUE CBEICHUSI O CBOMCTBAX, COCTaBe, MOJYYECHUH U O€30MacCHOM
UCIIOJIb30BaHUH BaXKHEUIINX HEOPTAaHUYECKUX BEUIECTB B OBITY U MIPAKTUUYECKON
NEeSATEIbHOCTH  YEJOBEKa, OOMMX Hay4YHbIX MNPUHIOUIAX XHUMHYECKOIro
ITPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATh XapaKTepHbIE MPU3HAKU MOHITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE IIOHATHUS IIPU
OIMCAaHUH HEOPraHWYECKUX BELIECTB U UX IIPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS MCIOIb30BATh XUMUYECKYIO CUMBOJIMKY JJIs
coctaBieHusi (GOpMyd BEUIECTB W ypaBHEHUH XMMHYECKUX PpEaKIHil,
cuctematuyeckyto HomeHknarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTZEJIbHBIX BEILECTB;

c(OPMHUPOBAHHOCTL YMEHHSI ONPENENATh BAJCHTHOCTb U  CTENEHb
OKHCJICHHS] XUMHUYECKUX DJIEMEHTOB B COEOUHEHHMSX, BUJ XMMHUYECKON CBS3H
(KoBaJieHTHAsi, MOHHAs, METaJUIMYECcKasi, BOAOPOHAS), TUIMl KPUCTALIUYECKON
PEETKU KOHKPETHOT'O BEILECTBA;

c(OpPMUPOBAHHOCTH YMEHUS OOBSACHATH 3aBUCHUMOCTb CBOWCTB BELIECTB OT
BUJIAa XMMHUYECKON CBA3M W TUIA KPUCTAJUIMUECKOW PpEmETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOpPMUPOBAHHOCTh ~yYMEHHUN: KJIacCU(PUIUPOBATh: HEOPTaHUYECKUE
BEILIECTBA IO MX COCTaBY, XMMHMYECKHE PEAKIUU IO PA3JIMYHBIM ITPU3HAKAM
(uMciay M COCTaBy pEarupyroulux BEUIeCTB, TEIUIOBOMY 3(P(eKTy peakluu,
U3MEHEHUIO CTENEHEHW OKHUCIEHUS D3JEMEHTOB, OOPAaTHUMOCTH, YYacCTHIO



KaTajau3atropa U JPYrue); CaMOCTOSITEILHO BBIOMpPATh OCHOBAHUS U KPUTEPUU
TUTSI KTacCU(UKAIINK U3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUN;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICI MIEPUOJUYECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro CHCTEMATHU3UPYIONIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI: XapaKTePU30BaTh DJICKTPOHHOE CTPOCHHUE
aTOMOB U HOHOB XUMHMYECKHUX OJJIEMEHTOB IEPBOrO—4ETBEPTOrO IEPUOAOB
Ilepuomnueckoir  cucrembl .M. MenneneeBa, HUCHONB3ysd  HOHATHS
«QHEPreTUYCCKHE YPOBHN», «IHEPTETUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXJAECHHOE SHEPreTUYECKUE COCTOSHUSI aToMay;
OOBSICHSATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUYECKUX DJIEMEHTOB U UX
coequHeHurd 1o nepuoaaM U rpynmnam llepuogmueckon cucremsr . .
MenzeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKME CBOWCTBA BEHIECTB PA3JIWYHBIX KJIACCOB, NOATBEPKIATh
CYLIECTBOBAHUE T€HETUYECKOU CBS3M MEXKIY HEOPraHUYECKUMHU BELIECTBAMHU C
IIOMOILBIO YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHHUSI PACKpPbIBATh CYIIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIMKA IIOCPEICTBOM COCTABJIEHUS DJIEKTPOHHOIO
OamaHca ATHUX peaKIui; peakui HOHHOTO OOMEHa IMyTEM COCTaBJICHUS HX
IOJHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; PEAKUMU THAPOIU3a; PEaKLIUN
KOMITJIEKCOOOpa3oBanusi (Ha TpUMEpPe TUIPOKCOKOMIUIEKCOB IIMHKA W
ATIOMUHUSA);

c(hOPMUPOBAHHOCTh YMEHUS OOBSACHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHUYECKUX PEAKIUN C YUETOM UX IHEPrETUUECKUX XAPAKTEPUCTHUK, XapPaAKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOM PEAKIMUA B 3aBUCUMOCTH OT PA3JIUYHBIX
(dbakTOpoB, a TaKXe XapakTep CMEIICHUS XUMHYECKOrO0 pPaBHOBECHUS TOJ
BIIMSIHUEM BHEIIHUX Bo3aehcTBull (mpuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHUMHYECKHUE PEaKIUu,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHMCJIOThI, aMMHUAKA,
oOIlue Hay4HbIC MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOIIEHUS PUCK-TI0JIb3A;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAaHWUW O METOJAaX HAYYHOTO
MMO3HAHUS SIBJICHUM TMPUPOJLI — HAOMIOACHUE, M3MEPEHHUE, MOJCITHPOBAHUE,
AKCIEPUMEHT (pEaJIbHbIA U MBICICHHBIN), HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHUS NPUMEHATb OTU 3HAHUSA NPU  SKCIEPUMEHTAIBHOM



WCCJIIOBAaHUH BEIECTB U AJi1 OOBSCHEHHUS XUMHUYECKHX SIBJICHHUM, UMEIOIINX
MECTO B MPHUPOJE, MPAKTHUECKON NEATEIbHOCTH YEIOBEKAa U B MOBCEIHEBHOMN
KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISTH B3aMMOCBSI3b XUMUUYECKUX 3HAHUM
C TOHATUSMHU U TPEACTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX NMPEAMETOB
i 6oJiee 0CO3HAHHOTO MOHUMAaHHS MaTEPHAILHOTO €TMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHMSI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHSTHI «MaccoBasi 10JIS BEIIECTBA B PACTBOPE» U «MOJIIPHAsE KOHIIEHTPAIUs»;
MAaccChl BellleCTBa WK 00bEMa raza 1o U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe
Wi 00bEMY OZHOTO M3 YYaCTBYIOIINX B PEAKIIMU BEIIECTB; TEIIOBOTO 3 deKrTa
peaxiuu; 3Ha4YeHUsT BOJAOPOTHOTO MOKa3aTessl paCTBOPOB KUCJIOT M IIEI0YeH ¢
M3BECTHOM CTENEHbIO AMCCOLUAINK; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
OPOAYKTa pPEeaKIMU, €CIU OAHO U3 UCXOJHBIX BEILECTB JIaHO B BUJE PACTBOPA C
OTpeIeIEHHOM MacCOBOM JI0JIe pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE
(umMeeT mpuMecH); JOJM BBIXOJA MPOAYKTa peakuuu; OOBEMHBIX OTHOIICHHMA
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOJIUTH
XUMHUYECKUNA  JKCHEPUMEHT (IIPOBEJEHUE peakuuid HOHHOro OOMeEHa,
MOJATBEP)KIIEHHE  KAa4yeCTBEHHOTO  COCTaBa  HEOPTaHWYECKUX  BEIIECTB,
OTIpe/ieTIeHUE CPebl PAaCTBOPOB BEIIECTB C MOMOIIBIO MHIAWKATOPOB, U3yUeHUE
BJIUSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKINH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaM «Mertamie» u  «Hemeramnsi»y) ¢
coOmro/leHeM  MpaBuil  Oe30macHOro  oOpamieHusi ¢ BEIECTBAMH |
1a0opaTopHbIM  oOopyaoBaHueM, GOPMYJIHUPOBATH IEdb  HCCIIEIOBAHMUS,
MPENICTaBIATh B Pa3InYHON (OopMe Pe3yNIbTaThl IKCIIEPUMEHTA, aHATHU3UPOBAThH
U OLIEHUBATh UX JOCTOBEPHOCTb;

cOpPMUPOBAHHOCTh ~ yMEHMH: coOOMIOAaTh MpaBWia  MOJb30BaHUS
XUMHUYECKON TMOoCy oM W J1abopaTOpHBIM OOOpYyJIOBaHUEM, OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMH 110 BHITIOTHEHHIO J1a00PaTOPHBIX
XUMHYECKHUX OTBITOB, SKOJOTHYECKH IEIeCO00Pa3HOr0 TOBEACHUS B OBITY U
TPYAOBOM JNEATEIBHOCTH B LIEJISAX COXPAHEHHS CBOETO 3[I0POBBS, OKPY’KaIOIIEH
NPUPOIHON Cpeapl M JOCTIKEHUS €€ YCTOWYMBOTO pa3BUTHs, OCO3HABATh
OMACHOCTh TOKCHYECKOTO JCHCTBHS Ha JKHBBIC OPTaHU3MBI OMPEICIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHUMAs cMbIch mokazaTens [TK;

c(OPMUPOBAHHOCTh YMEHHUI: OCYIIECTBISAThH IEJICHANPABICHHBIN MOUCK
XUMUYECKON HMH(POpMAIUA B PA3IUYHBIX HMCTOYHHKAX (Hay4YHas W y4eOHO-
Hay4yHas JUTepaTypa, CpeicTBa MaccoBoi mHpopmauuu, MIHTepHEeT U npyrue),



KPUTUYECKHA aHATM3UPOBATh XUMUYECKYIO0 MHGOpPMAIIHIO, TTepepadaThiBaTh €€ u
HCTIOJIb30BaTh B COOTBETCTBUU C MTOCTABICHHOM y4eOHOI 3a1auei.

Paznen 4. TemaTnyeckoe mIaHMPOBaHME

10 kaace
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne  HaummeHoBaHme
(undposbie)
n/  pa3iesoB M TeM Bcee Konrpoasn  IIpakTnuec
o0pa3oBaTe/ibHbIE
I nporpaMmMabl ro ble padoThI KHe padoThl
pecypcsbl
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH
IIpeamer
OpraHN4eCcKon
xumuu. Teopus bubauoreka [IOK
11 CTPOCHUS 20 https://m.edsoo.ru/7f4
OPraHUYECKUX 12636
coequHeHuil A. M.
byrneposa
Hroro no paszneny 20
Pa3nea 2. Yraesogopoasnl
[IpenenbHbie buommorexa [JOK
21 yII€BOAOPOABI — 5 https://m.edsoo.ru/7f4
' aJIKaHBI, 1a636
[UKJIOATTKAHbI
Henpenenbaeie bubdimorexa [JOK
YIIIEBOJOPOBL: https://m.edsoo.ru/7f4
2.2 aJKeHhl, 14 1 1a636
ATKaTUEHBI,
AIKUHBI
ApomaTtuyeckue Bbudimorexa [JOK
2.3 YII€BOJOPOAbI 10 https://m.edsoo.ru/7f4
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