


HOSACHUTEJBHAS 3AIIMCKA

Pabouast mporpamMmMa 1o XUMHUHM Ha ypOBHE cpenHero oOmero odpa3oBaHus pa3paboTaHa
Ha ocHoBe PenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®P3 «O06 obpazoBanuu B Poccuiickoi
Qeneparun», TpeOoBaHMI K pe3yJbTaTaM OCBOCHHs (enepanbHON  00Opa3oBaTeNbHON
nporpaMmbl cpearero obmero obpazosanus (POIT COO), npencrasieHHbx B DenepaibHOM
rocyaapctBeHHOM obpaszosarenbHoM crannapre COO, ¢ yuérom Konnenumum npenopaBaHus
yuebHOro mpeamera «Xumusi» B 0Opa3oBaTeNbHBIX Opranmsauusx Poccuiickoit @enepauum,
peaNM3yIOUINX OCHOBHBIE 00Pa30BaTENIbHBIE POTPAMMBI, U OCHOBHBIX MOJIOXKeHUH «CTpareruu
pa3BuTus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon o 2025 roma» (Pacmopsokenue
[IpaBurennscrea PD ot 29.05. 2015 Ne 996 - p.).

Pabouas mporpamma coctaBiieHa Ha OCHOBE M COOTBETCTBYET TPEOOBAHMSAM:

o denepanbHbiil 3ak0H «O0 obOpasoBanuu B Poccuiickoit  @epeparuu» ot 29.12.2012 Ne
273-®3 (c U3MEHEHUsIMH U OTIOJIHEHUsIMH OT 24.09.2022 Ne 371-D3);

e MenepanbHBII  TOCYAAPCTBEHHBIH  OOpa3oOBaTeNbHBIA  CTAaHAAPT CpegHero  odumiero
o0Opa3oBaHusl, YTBEPKISHHBIM MPUKa3oM MuHuCTepcTBAa 00pa3oBaHus U Hayku Poccuiickoi
Oeneparuu ot 17.05.2012 Ne 413 (manee — ®I'OC cpennero odbuiero odpazosanus — COO-
2012),

e IIpuka3 Munucrepcrsa npocseieHust PO ot 12.08.2022 Ne 732 «O BHeceHUM U3MEHEHUN B
¢benepanpHBIN roCy1apCTBEHHBIA 00pa30BATENbHBIN CTAHAAPT CpeaHero odmero odOpa3oBaHus,
YTBEPKACHHBIN NpukazoM Munucrepctsa npocsewmenns PO ot 17.05.2012 Ne 413y,

o denepanbHas oOpa3zoBaTebHAs MporpamMma cpearero odiiero odpasosanus (najgee — @OIT
COO), yrBepkaeHHasi mpukazoM MuHHCTEpCTBAa TpocBelneHus Poccuiickoit @enepanuu ot
18.05.2023 Ne 371 «O6 yrBepxkaennu (eaepanpHOl 00pa3oBaTeNbHON MPOrPaMMBbl CPEIHErO
obmero oOpasoBaHus» (3apeructpuposat 12.07.2023 Ne 74228);

e Canutapubie npaBuia CII 2.4.3648-20 «CaHUTapHO-3TUIEMHUOJIOTHYECKHE TPeOOBaHUS K
OpraHu3alusIM BOCIHUTAaHUS W OOYYEeHHUs, OTAbIXa M O3JOPOBICHHS HETeH M MOJIOIEKN,
YTBEPKIEHHBIX  TIOCTAHOBJIEHMEM [ JIaBHOTO TOCYapCTBEHHOTO CAHHUTAPHOTO  Bpada
Poccuiickoit @enepaunu ot 28.09.2020 Ne28 (nanee — CII 2.4.3648-20);

e Canutapubie npasuna u HopMmbl CanlluH 1.2.3685-21 «I'uruenudeckue HOpMaTHBBI U
TpeboBanus k obecriedeHuto OezomacHOCTH U (Win) OE3BPENHOCTH AJ 4ejoBeka (PakTopoB
cpeabl  OOWTaHUs», YTBEPKIACHHBIX  MOCTAHOBJIEHHEM [ JIaBHOTO  TOCYAapCTBEHHOTO
caauTapHoro Bpauda Poccuiickoii @eneparun ot 28.01.2021 Ne2 (manee - CanlluH 1.2.3685-
21),

e VYcrap MBOY COIII Ne 21 r. Canbcka;

¢ [Tonoxenue o pabouel mporpamme yueOHBIX KYPCOB, IPEAMETOB, TUCIHUILINH (MOIyJIeH) B
MYHULUTIATIBHOM OFOIKETHOM obmeo0pasoBaTeTbHOM YUpeKACHUN cpenHei
obmeoOpazoparenbHO# mkobl Ne 21 r. Cajbeka,

o [lonoxxenue o popmax, MEPUOANMYHOCTH M TOPSIKE TEKYLIEr0 KOHTPOJS yCIEBAEMOCTH H
IPOMEKYTOUHOM aTTecTaluu oOyyaromuxcs MYHHULUTATBHOTO OO IKETHOTO
001eo0pa3oBaTeNbHOTO  YUpeKAeHUs] cpeaHeil oOmeobpasoBaTenbHON mkombl Ne 21 T
Canbcka

o KanennapHbiii yueOnbIii rpaduk Ha 2023-2024 yuebHbIl rox;

XuMHUsiT Ha YpOBHE YIIIyONEHHOrO H3YyUEHHs] 3aHUMAeT BAXKHOE MECTO B CHCTEME
€CTeCTBEeHHO-HAay4HOro oOpasoBanus yyamwmxcss 10-11 kmaccoB. HM3ydyeHwe mnpeamera,
peanmsyemoe B yclnoBUsX aupdepeHLnpoBaHHOrO, NPOPHIBHOrO OOy4YeHHs, MPHU3BAHO
obecrieunth 00IE0OPa30BATENPHYI0 M OOIIEKYJIBTYPHYIO MOATOTOBKY BBIIYCKHHKOB LIKOJIBL,
HEOOXOIMMYIO JJIsl aianTalid UX K OBICTPO MEHSIOIIUMCS YCJIOBHSM JKU3HH B COLIUyME, a



TAKXKe AT MPOJOJUKEHHs] OOy4eHHs B OpraHu3almsx NpodecCHOHANBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OHOM U3 MPHOPUTETHBIX TUCIUILIHH.

B nporpamme mno XuMHMM Ha3HauYeHHE MpeaMera «XHUMHS» TOJy4aeT MOAPOOHYIO
UHTEPIIPETAlMIO B COOTBETCTBUH C OCHOBomosararomumu mnonoxkenusmu ProOC COO o
B3aMMOOOYCIIOBJIIEHHOCTH LeJIeH, COAepIKaHus, pe3yIbTaToB 00yueHHUs! U TPeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB. (CBHAETENBCTBOM TOMY SIBISIFOTCA CIEOYIOIIHE BBIMOJIHSIEMbIE
POTrPaMMOil o XUMHH (QYHKLIUH:

¢ uHPOPMAIIMOHHO-METOINYECKAs, pealn3alus KOTOpPOH o0ecrneynBaeT MNOJy4YeHHe
NPEACTaBICHUSI O LEJsIX, COAep KaHuH, oOmell crparernu OOy4YeHHs, BOCITHUTAHUS H
Pa3BUTHs OOYYAOLINXCSl CPEACTBAMU IMPEAMETA, U3Y4aeMOro B PaMKax KOHKPETHOTO
npouIIs;

¢ OpPraHM3aLMOHHO-TUIAHUPYIOIIAS, KOTOpass  TPEAyCMaTpPHBAaeT  OMpenesieHHE:
NPUHIUIOB  CTPYKTYPHPOBAHMUS M TOCIENOBAaTENIbHOCTH HU3y4YeHHsT y4eOHOTro
Marepuaia, KOJMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEePUCTHK, IOAXOIOB K
(bOPMHUPOBAHHIO COAEPIKATENIPHOH OCHOBBI KOHTPOJII U OLEHKH O0pa30BaTEeNbHBIX
IOCTH)KEHUH OOy4aromuxcsi B paMKaX HMTOTOBOHW arrecrauuud B (opMe €AMHOTO
rOCYAapCTBEHHOTO 3K3aMeHa 10 XUMUH.

IIporpamma 1st yriayOJIEHHOTO H3YUYEHUSI XUMUH:

® YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COAEPIKaHUe, 00s3aTeNbHOE U H3YYEeHUs
B paMKaXx OTHENbHBIX npoduiedl, NpeaycMaTpuBaeT  pacHpencieHne |
CTPYKTYpHUPOBaHHE €r0 MO KJIAcCaM, OCHOBHBIM COZIEP KAaTENbHBIM JIMHUSAM/pa3ienam
Kypca,

e 1aéT IMPUMEpPHOE pachpeneseHne yaeOHOro BpeMeHH, PEKOMEHIyeMOTO JUIsl N3YYEeHUS
OTJENIbHBIX TEM;

e [MpeIaraeT NPUMEPHYIO IIOCIIEAOBATENIbHOCTh HM3y4YeHHs1 y4ueOHOro marepuaia ¢
yU€TOM JIOTHKH NTOCTPOEHUsSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBsI3EH;

e AT METOAMYECKYI) HHTEPHIpEeTalui0 ILeNell M 3agad H3y4YeHUs NpeaMera Ha
yrayOnéHHOM ypOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CPEIHETrO
obmero oOpa3oBaHuUsl, CONEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHOUN MPOrpaMMbl CpenHero olmero odpa3oBaHUs
(JINYHOCTHBIX, METAINPEIMETHBIX, TPEAMETHBIX), & TAKXKE C YYETOM OCHOBHBIX BHIOB
yueOHO-TIO3HABATENbHBIX  NEHCTBHI OOYyYaroLIerocss MO OCBOCHUIO COJIEpPIKaHHS
npeaMera.

I[Io BceM Ha3BaHHBIM TMO3MLUSAM B MpPOrpaMMe IO XUMHH IPEIyCMOTPEHa
MPEeMCTBEHHOCTh ¢ OOy4YeHHEeM XUMHUU Ha YPOBHE OCHOBHOTO oOmero oOpasoBaHusi. 3a
npeneiaMu  YCTAaHOBJIEHHOH TMPOrpaMMOi MO XuMHH  0Os3aTeNbHON  (MHBApHAHTHOMN)
COCTaBJISIIOLIEH conepkaHusl yueOHOTo mpeaMera « XUMUsD» OCTaéTCsl BO3MOJKHOCTB BBIOOpA €ro
BApPHATUBHON COCTAaBJISIFOINEH, KOTOPAs JOJDKHA ONPEIENATECS B COOTBETCTBHU C HAIPABICHUEM
KOHKPETHOTO Mpoduist 00y4eHus.

B cootBerctBum ¢ koHuentyainpHbiMU mnojokeHmsiMu PI'OC COO o HazHaueHUU
npeaMeToB 6a30BOro U yriyOnEéHHOTO ypoBHeEH B cucreme auddepeHunpoBaHHOrO 0Oy4YeHNs Ha
ypOBHE cpenHero odbmero o0pa3oBaHUsl XUMHsI HA YPOBHE YIIyOJIEHHOTO M3y4YeHUs] HAIpaBJICH
HA peaJH3alMi0 TPEEMCTBEHHOCTH C TMOCIEAYIOIUM JTAaloM MOJYYeHHs] XHUMHUYECKOTO
o0pa3oBaHUs B paMKax HW3yYEHHsI CIIELUANbHBIX €CTeCTBEHHO-HAYYHbIX W XHUMHYECKHX
IVCLMIUIMH B BY3aX M OPTaHM3aLUsAX CpeaHero npodeccruoHanbHoro odpasosanus. B s1oii cBsizu
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u3ydyeHue InpeaMera «XUMHUS» OPUEHTHPOBAHO IPEUMYLIECTBEHHO Ha pacUIMpeHue u
yrayOJieHHe TEOPEeTUYeCKOH M TMPAKTHYECKOW MOATOTOBKM OOYYarOLIUXCs, BbIOPABIINX
onpeneneéHHbli npoduib 0O0y4eHHs, B TOM YUCHE C TEPCHEKTHBON MOCIEAYIOLIEro MOTyYeHHS
XUMHYECKOro 00pa3oBaHus B OpraHu3alusx npodeccuonaipaoro oobpasosanus. Hapsay ¢ atum,
B cere TpeboBanuit ®I'OC COO k muraHUpyeMBIM pe3yJbTaTaM OCBOCHHS (enepaibHON
o0pa3oBaTeNbHON MPOrpaMMbl cpeHero odmero oOpa3oBaHUs M3Y4YE€HHE MpenMeTa « XUMHEsD
OPHUEHTHPOBAHO TaKXKe Ha PEIICHHE 3a/1a4 BOCIIUTAHUS U COLMAJIBbHOIO PA3BUTHUS OOYHAIOLITIXCS,
Ha (popMHpOBaHUE Y HUX OOLIEHHTEIIEKTYAIbHBIX YMEHUH, YMEHUH panroHaI3anui yueOHOTo
Tpyga W OOOOMmEHHBIX CHOCOOOB  NEATENBHOCTH, UMEKIINX  MEXANCHHUILTHHAPHBIMH,
HAJMPEIMETHBIN XapakTep.

CocraBnsromnMu ipeaMera « XUMHs» Ha YPOBHE YIUIyONEHHOTO HM3YYEHUS SIBISIFOTCS
yrayonénnsle Kypebl — «Opranndeckas xumusy u «OO0mas u HeopraHuyeckass Xumus». Llpu
OTIPENIEICHNH TIOAXOJ0B K OTOOpPY M CTPYKTYpHOH OpraHM3allMd COIEPIKAHUS STUX KypPCOB B
porpaMMe Mo XUMHH 32 OCHOBY NpuHATHI nojoxkenuss ®I'OC COO o pazmuumsx 6a3oBoro u
yrayON€HHOTO YPOBHEH H3YUEHUs IPeIMeETa.

OcHoBy conepxanusi kypcop «Opranmueckas xumus» U «OO0mas ¥ HEOpraHWYECKast
XUMHSD» COCTABJISIET COBOKYITHOCTh NMPEAMETHBIX 3HAHUHA U YMEHHH, OTHOCAIINXCS K 0a30BOMYy
YPOBHIO H3y4Y€HHUs MpeAMeTa. JTa CUCTeMa 3HAHUHN MOJydyaeT OIpelel€HHOE TEeOopeTHUecKoe
IOTIOJIHEHHE,  TMO3BOJSIFOINEE  OCO3HAHHO  OCBOWMTH  CYIIECTBEHHO  Oonbpinii  00BEM
¢akTosmoruueckoro Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE M3Y4YEHHUs IpeaMera obecreueHa
BO3MOJKHOCTb 3HAUUTENIBHOTO YBEIMYeHHs O0BEMAa 3HAHUH O XHMHUYECKHX OJJIEMEHTax W
CBOWCTBaX UX COCOMHEHUH HAa OCHOBE PACUIMPEHHs U YriyOJeHUs MPEACTaBICHUH O CTPOSHHU
BELIECTBA, XUMHUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUsl peakLnii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUsI XUMHUYECKON KMHETUKU U TepMOAMHAMUKU. M3yueHne nepuoanueckoro 3akoHa u
[leprognueckoii  CUCTEMBl  XHUMHYECKHX  JJIEMEHTOB  0Oa3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHMUECKUX MPEACTABICHUAX O CTPOCHUU aToMa. XUMUYECKasl CBSA3b OOBSACHIETCS C
TOYKH 3PEHHUS] YHEPTeTUYECKUX M3MEHEHUH mpu e€ oOpa3soBaHUU M PA3PYLICHUH, a TaKXKe C
TOYKH 3PEHUS MEXaHU3MOB e¢ oOpasoBaHus. 3yueHHe THIIOB pPEAaKIHA JOTIOJIHSAETCS
(dbopMupoBaHHEM MPEACTABICHUN 00 3IEKTPOXUMHUYECKHIX MPOLIECCaxX U AJIEKTPOJIN3E PACIUIABOB
U pacTBOPOB BelIECTB. B Kypce OpraHMyeckoll XUMHUHM MPU PACCMOTPEHHUU PEAKLIMOHHOMN
CHOCOOHOCTH COETUHEHUH yAenseTcst 0co00e BHUMaHKE BorpocaM 00 3JeKTPOHHBIX 3(dekTax,
O B3aHMHOM BJIMSIHUH aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakLuil.

Ocoboe 3HaueHHe MMEeeT TO, YTO Ha COIEPKAHHE KYPCOB XMUMHH YIIyOJIEHHOTO YPOBHS
U3yUYeHHsI AJIST KJIACCOB ompenenéHHoro npoduist (rmaBHeIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep AOMOJHEHUH K O0Iel cucreMe mpeaMeTHBIX 3HAHUI) OKa3bIBAIOT BJIUSHUE CMEKHBIC
npeaMeTbl. Tak, Hampumep, B COAEPIKAHWU TpenMeTa Uil KIIACCOB XUMHKO-(PH3HUECKOro
npoduns GoJbIioe 3HaYeHHe OyayT MMETh 3JIEMEHThI yueOHOro Marepuaia mo oOIIel XUMUU.
IIpn m3ydyeHuu mnpeaMera B JAHHOM Cllydae akLEHT OyneT cnenaH Ha OOIMHOCTh METOIOB
MO3HAHUs, OOIHOCTh 3aKOHOB M TE€OPUI B XUMHU U B (PU3MKE. aTOMHO-MOJIEKYJISIPHAs TEOPHUs
(MonekymspHast Teopusi B (U3MKE), 3aKOHBI COXPAHEHHS MAacChl W OSHEPruH, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BEIECTB U APYTOeE.

B T0 3xe Bpemst B comepikaHUu MpeaMeTa JUisl KJIACCOB XUMHUKO-OHOJIOrHYeCKOro nMpoguiIst
OoNbIIMIA yETbHBIN Bec OyIeT MMeTh OpraHWYecKas XUMHs. B 3TOM ciydae mpemnocTaBsieTcs
BO3MOJKHOCTB 151 60s1€€ 0OCTOSATENBHOIO PACCMOTPEHHS XMMHUYECKOH OPTaHU3aLuN KIETKH KaKk
OMONOTUYECKOH CHCTEMbI, B COCTaB KOTOPOW BXOIST, K TNPUMEPY, TaKHe CTPYKTYpPHbBIE
KOMIIOHEHTBI, KaK JIMMUABL, OEJKH, YIJIEBOABI, HYKJIEHMHOBBbIE KHCIOTHI M apyrue. Ilpm stom
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3HaHUS O COCTaB€ U CBOICTBAax IpeNCTaBUTENEH OCHOBHBIX KJACCOB OPTaHUYECKUX BELIECTB
CJIy>KaT OCHOBOH JUIl U3yUEHHS CYLTHOCTH MPOLIECCOB (POTOCUHTE3A, JbIXAHUS, MUIIEBAP CHUSL.

B mnane ¢opmupoBaHHsS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYUHBIX
METOJIOB MO3HAHUS U OIbITA MPAKTHYECKOTO MPUMEHEHHUST HaAyYHbIX 3HAHUN M3YYeHHE MpPeaMeTa
«Xumusiy Ha yruyOJ€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SIX C Y4eOHBIMU
peaMeTaMu, BXOASIIIUMHI B COCTAB MPEIMETHBIX oOnacTell « ECTeCTBEHHO-HAy4YHBIE MTPEIMEThI»,
«Maremaruka u nHpopMaTHKa» 1 «PYCCKUIl SI3BIK U JIUTEPATYPaAY.

[Ipu usyuenun ydebHOro mpemmera « XUMUs» Ha yriayOJIEHHOM YpPOBHE Takke, Kak Ha
YPOBHE OCHOBHOTO U cpenHero odOmero oOpasoanmsi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENIEHHONH 3HAYMUMOCTH SIBJISIETCS (POPMHpOBaHHE OCHOB HAyKHM XHMHHU Kak oOjacTu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKON MeATEeIbHOCTH uYeJOBeKa U OAHOIO U3
KOMIIOHEHTOB MHPOBOH KyJNbTyphl. PemeHne 5Toil 3amaun Ha yriyOJIEéHHOM YpOBHE H3yUYEHHS
npeaMeTa npearnoaraeT peajn3aliio TaKuX Leel, Kak:

¢ (opMHpOBaHUE MPENCTABJICHUH: O MAaTEPHAIBLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSX
U TO3HABAEMOCTH SIBJIEHUH TIPUPOJIBI, O MECTE XUMHUHU B CUCTEME €CTeCTBEHHBIX HAYK U
eé¢ Bemywieil ponu B 00ECNEeUeHNN YCTOWYHBOIO Pa3BUTHS YEJIOBEUECTBA: B PELICHUU
npobseM SKOJIOTUYECKOH, YHEPreTHUECKON M MHINEBOH Oe30MacHOCTH, B Pa3BHTHHU
MEAWIWMHBI, CO3MaHUM HOBBIX MAaTepUAJIOB, HOBBIX HWCTOYHHUKOB JHEPrUH, B
obecrnieueHNU palMOHAIbHOTO MIPUPOIOTIONB30BAHUS, B (dbopMHUpPOBaHUH
MHUPOBO33PEHUS U OOIIEH KyJIbTYphI UEIOBEKa, a TAKXKE SKOJIOTHIECKH 0O0CHOBAHHOTO
OTHOLIEHMSI K CBOEMY 3/I0pPOBbIO U IIPUPOJIHOI cpene;

® (OCBOEHHE CHUCTE€Mbl 3HAHUM, JEKAIIMX B OCHOBE XUMHYECKOW COCTABJISIFOLLEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa. (PYHIAMEHTAJIbHBIX TOHATHUH, 3aKOHOB U
TEOPHWl XUMHH, COBPEMEHHBIX MPENCTABJICHUI O CTPOCHHM BEIIECTBA HA PA3HBIX
YPOBHSIX - ATOMHOM, HMOHHO-MOJIEKYJIIPHOM, Ha/IMOJIEKYJISIPHOM, 0
TEPMOJIUHAMUYECKIX U KUHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHWS XUMHYECKUX
peakuuii, 0 XUMH4Y€CKOM PaBHOBECHH, PACTBOPAX M ITUCIEPCHBIX CUCTEMax, 00 oOmmx
HAYYHBIX MPUHIUNAX XUMHYECKOTO MPOU3BOJICTBA,

e (QopmupoBaHue Yy OOYYAIOLIMXCS OCO3HAHHOTO TOHHUMAaHHUS BOCTPEOOBAHHOCTH
CUCTEeMHBIX XHMHYECKUX 3HAHWHA MJisi OOBSICHEHHWs] KIIOUEBBIX Haeld U mnpodjem
COBPEMEHHON XUMUHU, 1Jisi OOBSCHEHUS W TPOTHO3UPOBAHUS SIBJICHUN, HMEFOIIUX
€CTeCTBEHHO-HAyYHYI0 MPUPOAY; TPAMOTHOrO peleHus MpobieM, CBSI3aHHBIX C
XUMHEH, TMPOrHO3UPOBAHMS, AaHAIN3Aa W OLEHKM C TMO3HLUA SKOJOIMYECKOU
0e30MacHOCTH TOCIEACTBUN OBITOBOM M MPOM3BOACTBEHHON NEATENbHOCTH YEJIOBEKA,
CBSI3AHHOW C XWMHYECKUM MPOHM3BOJICTBOM, HCIOJB30BAHUEM U MepepadOTKOH
BELIECTB;

e yrayOneHne NPEeACTaBICHWH O HAyYHbIX METONAX IIO3HAHUS, HEOOXOIWMBIX ISt
nprOOpeTEeHUs] YMEHUN OPHEHTHUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUST XUMHYECKUX
SIBJICHUM, WMEIOIIMX MECTO B TPHPONAE, B MPAKTUYECKOW JESTENIbHOCTH W
MOBCEIHEBHOM JKU3HU.

B nmnnmanHe peanm3anuu  mepBOOYEPEOHBIX BOCIUTATENBHBIX W Pa3BUBAKOLINX (DYHKIIHMA
LIEJIOCTHOW CHCTEMBI CpeAHero olmero oOpa3oBaHHs MPHU U3YYEHHH NpeaMeTa «XHMHS» Ha
yriyOJaéHHOM ypOBHE 0COOYIO aKTYaJbHOCTh MPUOOPETAOT TaKUeE LENH U 3a7a49H, KaK:

e BoOCHHTaHHE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHHH TPUPOABI, YBAKEHHS K
IpoIeCcCy TBOPUYECTBA B OOJACTH TEOPETHYECKUX U TPHKJIAAHBIX HCCIEAOBAHUI B
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xuMuH, HOPMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKU,

e pa3BUTHE MOTHUBAIMH K OOYYEHHIO M TO3HAHHUIO, CIIOCOOHOCTENW K CAMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOEHHsI OOIII€YEIOBEUECKUX [IEHHOCTEH;

® DPAa3BUTHUC TIO3HABATECJIbHBIX HHTEPECOB, HHTCIJUICKTYAJIbHbIX nu TBOPUYCCKUX
criocobHocTel oOy4aromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATENBHOTO OTHOIIEHHS K
caMOOOpa30BaHUIO U HEMNPEPHIBHOMY OOpPa30BAHHMIO KaK YCJIOBHIO YCIEIIHON
npoecCHOHANBHON U OOIIECTBEHHOW AESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO U MOTPEOHOCTH B 3I0POBOM 00pa3e *KU3HHU,

e (QopMupoBaHHWE YMEHHH M HABBIKOB PA3yMHOTO TPHUPOJOTIONB30BAHUS, pPa3BUTHE
JKOJIOTMYECKONW  KyJbTYpbI,  NpPHOOpPETeHHE  OmbITa  OOIIECTBEHHO-TIOJIE3HOM
SKOJIOTUYECKOH AESTEIbHOCTH.

OOmee u4nciIO YacoB, NMPEAYCMOTPEHHBIX JIsi W3yYeHHs] XUMHUU Ha YyrIyOJEHHOM YpOBHE
cpenHero obmero obpasoBanums, cocrasisier 204 wacos: B 10 kmacce — 102 yaca (3 waca B
Heneno), B 11 ximacce — 102 vaca (3 yaca B Henelno).

MECTO YYEBHOT' O IPEJMETA «XUMHUSA» B YYHEBHOM IIJIAHE

B cootBerctBuun ¢ ®I'OC COO yueOHBIH mpenMeT «XUMHS» BXOAWT B MPEIMETHYIO
obnacte «EcTecTBeHHBIE Haykm» U SIBIsieTCs 00s3aTeNbHbIM 1iIsi m3ydeHus. OOmee dwncio
4acoB, OTBEJCHHBIX Ha yriyOneHHoe uzydenne xumud B 10 - 11 xmaccax mo 102 yaca (3 vaca B
Henemo). B coorBerctBumM ¢ KaneHmapHbiM yueOHbIM Tpadukom B 10-11 kiaccax
3amnaHuposaHo o 102 ygaca..

Bo03MOXHO yMeHblIeHHe KOJNYeCTBa YaCOB, B 3aBUCUMOCTH OT U3MEHEHMsI KaJeHJapHOIro
yuebHOro rpaduka, CpOKOB KAHHUKYJI, BBIMAACHUS YPOKOB HA MPa3IHAYHBIC THU.



COAEPKAHUE OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYeCKOH XHMHH.

[Ipemmer © 3HauYeHHWE OPraHUYECKOH XUMHH, NPEACTaBICHHE O MHOroodpasuu
OPraHuYeCKUX COCTUHEHUH.

DNeKTPOHHOE CTPOSHHE aTroMa yYIJepoaa. OCHOBHOE M BO30YKAEHHOE COCTOSHHSL.
BanentHble BO3MOKHOCTH aToMa yriepoaa. XMMHUYeCKasl CBSI3b B OPraHUYECKUX COCTUHEHUSX.
Tunel ruOpuan3anMyu aTOMHBIX opOHTanel yriepona. MexaHn3mbl 00pa3oBaHUs KOBAJICHTHOMN
cBsi3u (OOMEHHBIN U JOHOPHO-aKIENTOPHbIN). THIbI MepeKpbIBaHUS aTOMHBIX OpOHTaJeH, G- U
n-cesisu. OpuHapHas, ABOWHAast W TpouHas cBsi3b. CrocoObl paspeiBa CBsi3edl B MOJIEKYJIax
opranuueckux emects. [loHsTHE 0 ¢CBOOOTHOM panukaie, Hykjiaeodue u snexkrpodue.

Teopust crpoenust opraHuueckux coenuHeHuii A.M. bytnepoBa u coBpeMeHHbIE
NPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHHE TEOPUH CTPOCHUS] OPTaHIMUYECKUX COSTUHEHHH.
Mounekynsipable U CTpyKTypHble (opmynbl. CTpykTypHBIE (DOPMYJIBI PA3TUYHBIX BUAOB:
pa3BEpHyTas, COKpalléHHas, CckeneTHas. M3omepus. Bunbl w#30oMepun: CTPyKTypHas,
NPOCTPAHCTBEHHAsl. JJEKTPOHHBIE B(PQEKTbl B MOJIEKYJaX OPraHUYEeCKUX COCIMHEHUH
(MHOYKTUBHBIA U Me30MEPHBINA 3P QEKTh).

[Ipencrasnenue o knaccupUKaUy OpraHNYecKuX BemecTs. IloHsATHe 0 GyHKUMOHATBHON
rpynmne. I'omonorus. ['omonoruueckue psigpl. CucreMaTnyeckasi HOMEHKIIATypa OPTraHHYECKHX
coenunenuii (IUPAC) u TpuBHanbHbIE HA3BAHUS OTIEIBHBIX MPEICTABUTEIICH.

OcobennocTn  u  kinaccu(ukauuss  OpraHMYecKux  peakuuil.  OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIC PEAKLIUY B OPTaHMYECKOH XUMHH.

DKCIepUMEHTANIbHBIE METO/bI M3YYECHHUSI BEIECTB W UX MPEBPALIEHHUA: O3HAKOMIICHHE C
oOpa3aMu OpraHMYECKUX BEIIECTB U MaTepHUajlaMHd Ha X OCHOBE, OMBITHI IO IMPEBPAILEHHIO
OPraHMYeCKUX BEI[ECTB NPU HAarpeBaHuu (IUIaBjieHHe, OOyriMBaHHE W  TOPEHHE),
KOHCTPYHPOBaHHE MOJIENIEH MOJIEKYJl OPTaHUYECKUX BEILIECTB.

YraeBoaopoanl.

Ankanbl. 'omonoruueckuil psn ankaHos, oOmas ¢popMyrna, HOMEHKIATypa U U30MeEpHs.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKaHOB, SP°-THOPHAU3ALIUS aTOMHBIX
opOuTasneii yriepona, 6-cBsi3b. @u3udeckrie CBONCTBA aJIKAHOB.

XUMHUYECKHE CBOHCTBA AJKAHOB: PEAKLMH 3aMEIICHUS, N30MEPU3aLIUH, AeTUAPUPOBAHUS,
LIUKIN3alUY, THPONN3a, KpPeKWHra, ropeHws. llpeacraBieHne o MexaHM3Me peakUuil
PaTUKANIBbHOTO 3aMELICHHUSI.

Haxoxnenne B mpupozae. CriocoObl MONy4eHUst U TPUMEHEHHNE aJIKaHOB.

Huxknoankaner. O0mast popmyna, HOMEHKIATypa U m3oMmepusi. OCOOEHHOCTH CTPOCHHUS U
XAMHYECKMX CBOHCTB MaibIX (LUKJIONPONAH, IHUKJIOOyTaH) M OOBIYHBIX (IIMKJIOTICHTAH,
LIUKJIOr€KCaH) MUKJIOoATKaHOB. CTIOCOOBI MONydeHUs U MPUMEHEHUE LINKIIOATKAHOB.

Ankensl. ['oMonornueckuil psa ajakeHoB, obmas GopMysia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN alKeHOB, Sp’-TMOpUIM3allis aTOMHBIX opOMTaneii
yriepona, 6- u t-cBsizu. CTPyKTypHAsi U reoMeTpudeckast (Iuc-TpaHc-) usomepus. OGusndeckue
CBOWCTBA AJKEHOB. XWMHUECKHE CBOWCTBA. PEAKLUUU MPHCOENUHEHMs, 3aMEIIeHUs B O-
MOJIOXKEHUE NPH ABOMHOW CBSI3Y, MOJMMepU3auuu MU okucieHus. Ilpasuno MapkOBHHKOBA.
KauecTBeHHbIE peakunuy Ha ABOHHYIO CBsI3b. CrOCOOBI MONyYeHHs U IPUMEHEHHE aJIKEHOB.



Ankamuensl.  Krnaccubpukanmst — ankagueHoB — (CONMPsDKEHHBIC,  W30JIMPOBAHHBIE,
kymynupoeannsie). OCOOEHHOCTH  BJIEKTPOHHOTO CTPOGHUS U XHUMHYECKHX  CBOWCTB
CONpPsDKEHHBIX AMEHOB, 1,2- u 1,4-npucoeaunenue. Ilonumepusanysi CONPsKEHHBIX OUEHOB.
Crioco6bl oNTyueHust U MPUMEHEHNE aJIKaHEHOB.

Ankunbl. ['oMoNOrH4ecKkuil ps aaKuHOB, odmiast GopMyia, HOMEHKIIATYpa U U30MEPHSI.
DNeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKHHOB, SP-THOPHIN3ALUS aTOMHBIX
opOutaneii yriaepona. ®Pusnyeckue CBOHCTBA AaNKUHOB. XHUMHYECKHE CBOWCTBA. PEAKIUU
NPUCOECTUHEHNs, TUMEPHU3ALUN U TPUMEPH3alUY, OKUCIeHUs.. KHUCIOTHbIE CBOWMCTBA AJIKHUHOB,
UMEIOINX KOHIIEBYIO TPOHHYIO CBsi3b. KauecTBeHHbBIE peakuMu Ha TPOHYK CBs3b. CrocoObI
MOJIY4E€HHUS U TPUMEHEHHE AJIKIHOB.

Apomartudeckue yrieBoaopoasl (apeHsr). I'omonorndeckuii psin apeHos, obmas Gopmyina,
HOMEHKJIATypa M M30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbl OEH30I1a.
dusuueckne CBOICTBa apeHOB. XMMHYECKHE CBOHCTBa OEH30Ja M €ro roMOJIOTOB. PEaKLUU
3aMelieHnss B OEH30JIbHOM KOJbLE M YIJIEBOJAOPOAHOM pPagUKase, PEaKIHH MPUCOSAUHEHHUS,
OKHCIIeHHe roMoJioros Oensona. Ilpencrasienne o6 OpUEHTHPYIOIIEM NEHCTBUN 3aMeCTUTENEH
B OEH30JIbHOM KOJIbLIE Ha NMPUMEPE AJKIJIBHBIX PATUKaIOB, KapOOKCUIBHOH, TMAPOKCHIIBHOH,
aMHUHO- W HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHUMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepusaumss  cruposa.  CrocoObl  TONy4YeHHUST W NPUMEHEHHE  apOMAaTHYECKHX
yTIEBOJOPOIOB.

IIpuponnseiii ras. IlonytHele HedTsHBIE ra3pl. HedTh u €€ mpoucxoxnenne. KameHHbIH
yroiib M MPOAYKTHl ero mnepepadotkn. CrnocoObl mepepaboTku He(PTH: MEPEroHKa, KPEKUHT
(TepMHUeCKUH, KaTaquTH4ecKuil), pudopmunr, nupoius. [Ipoaykrer nepepaboTku HedTH, MX
NPUMEHEHHE B IPOMBIIUIEHHOCTH H B OBITY.

I'eneTndeckas CBSI3b MEXKIY PA3IMUHBIMU KJIACCAMH yTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakium 3aMereHus
rajloreHa Ha THIPOKCOTPYyIMIly, HHUTPOTPYIITy, LHAHOTPYyNny, aMmuHOrpymnmy. JleiicTBue Ha
raJIOTEHNPOU3BOAHBIE BOAHOTO M CIOUPTOBOrO pacTBopa wménoun. BsaumoneiicTBue
IUTaJOreHAIKaHOB C MAarHueM W LUHKOM. IIOHATHE O MEeTaNJIOOPraHUYeCKHUX COCIMHEHUSIX.
Hcnonp30BaHUE TalOTEHIPOU3BOAHBIX YIJIEBOJOPOIOB B OBITY, TEXHMKE W TIPU CHHTE3E
OPraHUYE€CKHUX BELIECTB.

DKCNEepPUMEHTAIbHBIE METOIbl HM3Y4YEHHs BELIECTB M HX IMPEBPAIICHUH: H3yUeHHUE
¢u3nyeckux  CBOWCTB  YIJIEBOJAOPOAOB  (PacTBOPUMOCTH),  KAUECTBEHHBIX  pPEaKLUH
yIIEBOJOPOOB PA3IMUHBIX KiaccoB (obeciBeunBaHne OPOMHONM MM MOJHOH BOJIBI, pacTBOpa
NepMaHraHaTa KaJus, B3aUMOJEHCTBHE AaleTWIeHa C aMMHAYHbIM pacTBOPOM OKCHIA
cepeOpa(l)), kauecTBeHHOe OOHapyKeHHE yriepoda W BOAOPOAA B OPraHUYECKHX BEIIECTBAX,
NOJIy4eHHE 3TUJICHA U W3y4YeHHE €ro CBOWCTB, O3HakKomuieHHe ¢ koJuiekiusimu «Hedtb» u
«Yromp», ¢ oOpa3maMu IJIACTMAcC, KaydyyKOB W PE3WHBI, MOJEIHPOBAHHUE MOJIEKYJI
yTIIEBOJOPOIOB U TaJIOT€HIIPON3BOIHBIX YTIIEBOAOPOIOB.

Kuciopoacoaep:kamue opranuueckne coeJHHEHHS.

IIpenenbHble omHOaTOMHBIE CrUPThL. CTpoeHHE MOJEKysn (Ha TIpuUMepe MeETaHoJua U
staHosa). ['omosorudeckuii psia, obmast Gopmyia, U30MepHsi, HOMEHKJIATYpa U KJIACCU(UKALIHS.
dusuyeckrue CBOWCTBA TNPEAETbHBIX OJHOATOMHBIX CHHPTOB. BomopomHble CBsI3M MEXAy
MOJIEKYJJAMH ~CIIHPTOB. XHMMHYECKHE CBOWCTBA: pPEAKUMH 3aMELIeHHs, JerHIpaTalliy,
OKHCIIEHHsI, B3aMMO/ICHCTBHE C OPraHNYeCKUMHU U HEOPraHMYECKUMH KUciaoTamu. KauecTBennas
peakuusi Ha OOHOATOMHbIE CHHUPTHL. JleHCTBHE STaHONMAa M METAaHOJA Ha OPTraHh3M 4YeJIOBEKa.
Crioco6bl oNTyueHus U MPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



IIpocteie 3dupel, HOMeHKIaTypa U U3oMepusi. OCOOEHHOCTH (PU3MYECKHX M XUMHUYECKIX
CBOMCTB.

MHOroatoMHble CHUPTBI — 3TWICHIVIMKOJNb WU TIULEepUH. Pu3nyeckne U XUMHUYECKHE
CBOWCTBA: pEaKINH 3aMEIleHHs, B3aUMOJCHCTBHE C OPraHMYECKUMH W HEOPTaHHYECKUMU
KHCJIOTAMH, Ka4eCTBEHHAsl PEaKLUsl HA MHOTOATOMHBIe CrUpThl. IIpencraBieHne o MexaHHU3Me
peakuuii HykieoduipHOTrO 3aMeeHusi. JlefictBue Ha opranusMm 4enoseka. CriocoOb! MOMydeHust
U IPUMEHEHHUE MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHHe MOJIEKYIIbI, B3aUMHOE BJIMSHUE THAPOKCOTPYIIITBI U OEH30JIbHOTO Si/Ipa.
dusuueckue cpoiictBa (peHosma. OcoOeHHOCTH XMMHYECKHX CBOWCTB (peHoma. KadecTBeHHBIE
peakunn Ha ¢eHosn. ToxcmunocTe Qenona. CnocoOwl MOJyueHUs W MpHUMEHeHHe (eHoda.
DenondopmanbaeruaHas CMOJIA.

KapOoHunbHblE COEOUHEHUS — ajbIErHAbl W KETOHbL JJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOW rpynmbl. ['OMoNOrHYeckne psiabpl ambAETHIOB M KETOHOB, oOmas Qopmyna,
U30Mepusi U HOMeHKIaTypa. Pu3nueckue CBOWMCTBA aJNbACTHAOB U KETOHOB. XHUMHYECKHE
CBOWCTBAa aNbAECTHUIOB U KETOHOB: peakuuu mnpucoenuHeHus. OKHCICHHE aJlbAeTHIIOB,
KAa4eCTBEHHbIE peakiuu Ha anmpaeruapl. CrocoObl MONMy4YeHHs] U NMPUMEHEHHE albIeTHIOB U
KETOHOB.

OnHOOCHOBHBIE TpeneNbHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHS] MOJIEKYJ
KapOOHOBBIX KHCIOT. M3oMmepusi u HOMeHkjatypa. DHU3MUECKHE CBOWCTBA OXHOOCHOBHBIX
npenenbHbIX KapOOHOBBIX KHCIOT. BomoponHble CBA3M MeEXIy MOJEKyJaMH KapOOHOBBIX
KUCJIOT. XUMHYECKHUE CBOWCTBA: KHCJIOTHBIE CBOWMCTBA, PEAKLMs STEPUPUKALNH, PEAKLHH C
y4acTHUEM YIJIeBOAOPOIHOTO pamukaiga. OCOOEHHOCTU CBOWCTB MypPaBbUHOUN KHUCIOTHI. [loHsATHE
O TIPOM3BOIHBIX KAPOOHOBBIX KUCIIOT — CJIOKHBIX 3upax. MHOroodpasme kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOHCTB HETIPEIENbHBIX H aPOMATHUECKUX KapOOHOBBIX KHCJIOT, AUKaPOOHOBBIX
KHCJIOT, THUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenyt BBICIIUX KapOOHOBBIX KHCIIOT:
CTEApPHHOBAs, MAaJbMUTUHOBAS, OJICUHOBAS, JUHONE6AS, JUHONEeH06as KUCIOTBL. CrocoOm!
MOJIY4EHHUS U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Crnosxkabie >¢upbl. ['omosormueckuii psia, obmas Gopmyna, U30Meprsi 1 HOMEHKIIATypa.
Pu3nyecKne U XMMUYECKUE CBOMCTBA: THAPOJIN3 B KUCIOH U LIEJIOUHON Ccpene.

Kupsl. Ctpoenue, Ppusnueckue U XUMHUECKHE CBOICTBA JKUPOB: TUAPOJHU3 B KUCIOH U
menoyHol cpene. OcOOEHHOCTH CBOHCTB JKUPOB, COAEPIKALINX OCTATKH HEMPEAETbHBIX KUPHBIX
KkucioT. JKupel B mpupoze.

MbL1a KaK COJH BBICUINX KapOOHOBBIX KMCIIOT, HX MOIOILIEE AeHCTBHE.

OOmast xapakrepuctuka yrieBoaoB. Kiaccudukaums yriaeBogos (MOHO-, IU- U
noymcaxapunabl). MoHoOcaxapuabl: TIIIOKO3a, (PpykTo3a, rajgakro3a, pud03a, Ae30Kcupudo3a.
dusnueckne CBOWCTBA W HaxoxaeHWe B mnpupoae. PorocuHTe3. XUMHYECKHE CBOMICTBA
[JIFOKO3bl.  PEaKIUH C Y4YacTHEM CIHPTOBBIX H  ajbJErMJHOH TPYINI, CIUPTOBOE U
MOJIOUHOKHCIIOE OposkeHue. llpuMeHeHHMe TIIIOKO3bL, €€ 3HAaYeHHE B JKU3HENESTENIbHOCTH
opranusma. Jlucaxapuzapl: caxapo3a, MalbTO3a U JAaKTO3a. BoccraHaBiMBaromue W
HEBOCCTaHABIMBAIOIINE Aucaxapuabl. | uapomus amcaxapunoB. HaxoxxpeHue B mpuponme u
npuMeHenne. llomucaxapunpl: Kpaxmaj, TIHKOTeH MU Leumono3a. CTpoeHHe MaKpOMOJEKYI
Kpaxmajia, TJIHKOTe€Ha M LeJUTroNo3pl. Pu3nyeckne CBOHCTBA KpaxMala W LEJUTIOJIO3BL
XUMHUUECKHE CBOMCTBA Kpaxmasa. THAPOJIN3, Ka4eCTBEHHAs PEakiusi ¢ HOJOM. XHMHUYECKHE
CBOWCTBA LIEJUTFOJIO3bL: THAPOJIH3, TOJTyueHHe 3QUpoB 1euttoio3bl. TIoHATHEe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTATHBIH MIEIK).



DKcrnepUMeHTalbHble METO/Ibl M3y4YeHHUs] BELIEeCTB M UX IpeBpallleHuii: pacTBOPUMOCTH
pa3JMYHBIX CHUPTOB B BOJE, B3aUMOJAEWCTBHE 3TaHOJAa C HATpPUEM, OKHUCJIEHHE STUJIOBOTO
CrupTa B ajbAeru] Ha packaléHHON MeIHOW NpPOBOJIOKE, OKUCIEHHE 3TUJIOBOIO CIHPTA
IUXPOMATOM Kasusi (BO3MOJKHO HMCIOJIb30BAHUE BHIEOMATEPUANIOB), KAYECTBEHHbBIE PEAKLIUU Ha
anpaeruasl (¢ ruapokcunom nuammuacepedpa(l) u ruapokcunom menu(ll)), peakuus raunepuHa
¢ ruapokcunom meau(ll), xumuueckue CBONCTBA PacTBOPA YKCYCHON KHCIIOTBI, B3aUMOJIEHCTBHE
pacTtBopa TIOKO3bl ¢ ruapokcunoMm menu(ll), B3auMozaeicTBre kpaxmajia C HOJOM, pElIeHUe
SKCMEPUMEHTAIBHBIX 3a1a4 1o TeMaM «CrupTsl U dpeHonby, «KapOoHoBbIe KUCTOTEL. CIIOXKHBIE
3hupb».

A3oTcoaep:Kamue OpraHu4ecKue coeJUHEeHHUsI.

AMHHBI — OpraHW4eckue TpPOM3BOAHBIE aMMuaka. Kiaccupukanus aMHHOB:
anupaTHUeCKue U apOMAaTUYECKHE, TIEPBUYHbIE, BTOPUYHbIC U TpeTH4dHble. CTPOEHHE MOJIEKYI,
obmast ¢opmyna, U30MEpHsi, HOMEHKJIaTypa U (PU3NYECKHe CBOWCTBA. XUMHUYECKOE CBOMCTBA
annpaTHUECKNX aMUHOB. OCHOBHBIE CBOHCTBA, AJKWJIMPOBAHUE, B3aUMOACHCTBUE MEPBHYHBIX
aMUHOB C a30TUCTON KucaoToil. Cosu aaKuiIaMMOHUS.

AHWINMH — TpefCcTaBUTeNlb aMMHOB apoMaTtuueckoro psaa. Ctpoenue anunnHa. BzaumHoe
BJIMSTHME TPYII aTOMOB B MOJieKyse aHWinHA. OCOOEHHOCTH XMMHUYECKUX CBONCTB aHWJIMHA.
KauectBennbie peakiun Ha aHWiIHH. CriocoObl MOJyYeHUs W NMPUMEHEHHUE alu(paTHYecKux
amMuHOB. [lonyueHne aHIINHA U3 HUTPOOEH3011a.

AmuHokuciaoTel. Homenkinarypa u  usomepus. OraenbHble TNpeACTaBUTENH  O-
AMHUHOKMHCIIOT. TJIMLHH, anaHuH. Pu3ndeckue CBONCTBA aMHUHOKUCIOT. XHMHUYECKHE CBOMICTBA
AMHUHOKHCJIOT KakK aM(OTEpHBIX OpPraHMYECKHUX COCOMHEHWH, PpeakUusl IOJUKOHACHCAINH,
oOpa3oBaHue MenTUAHOHN CBs3U. buonornueckoe 3HaueHHe aMUHOKUCIOT. CHHTE3 M THAPOIIN3
NEeNTHIOB.

benku kak npuponHble nojuMepbl. llepBuuHas, BTOpUYHas MU TpeTUYHAs CTPYKTypa
OenxoB. XUMHUYECKHE CBOWCTBA OEJNKOB: TMIAPOJIN3, ACHATYpaLUs, KAUeCTBEHHbIC PEaKLUU Ha
Oenku.

OKCcrnepUMeHTalbHble METOJbl W3yUY€HHs BELIECTB WU HUX IpeBpallleHUuil: pacTBOpEHUE
OenKoB B BOJE, ACHATypalusi OCJIKOB NMPU HArpeBaHUH, IIBETHbIE PEAKLMHM Ha OENKH, pelIeHne
SKCIIEPUMEHTANBHBIX 3a7ad MO TeMaM «As30Tcoiepialllie OpraHUYecKHe COEIUHEHUs» U
«PacnozHaBaHue OPraHUYECKUX COCTUHEHUID.

BrbicokomoJiexyJisipHble COeIMHEHHSI.

OcCHOBHBIE TMOHATUS XUMHUH BBICOKOMOJIEKYJSIPHBIX COEIUHEHHMI: MOHOMEp, MOJUMeEp,
CTPYKTYPHOE 3BEHO, CTENeHb MOJMMEpU3aLUH, CpedHss MoJjekyjspHas Macca. OCHOBHbIE
METO/Ibl CHHTE€3a BBICOKOMOJIEKYJIIPHBIX COSIMHEHUH — NOJUMEpU3aLisl U MOJUKOHASHCALIUS.

ITonumepHsbIe MaTepualbl. IInacTmacchl (oM THIIEH, MOJIUIIPOIUJIEH,
MOJIMBUHUIIXJIOPU, MOJIUCTUPOJ, MOJUMETHIMETaKpUIIaT, NOJIMKapOOHATHI,
noJusTHIIeHTepedTanar). Y Tuimsauus 1 nepepadoTka riacTHka.

DnacToMepbl:  HATypaJbHBI  KaydyK, CHHTETHUYECKHEe Kayuykd (OyTaaMeHOBBIH,
XJIOPOTPEHOBBIH, U30TPEHOBBIN) 1 CHIIMKOHBI. Pe3nHa.

Bonokna: HatypanpHBIE (XJIOTIOK, IIEPCTh, LIENK), UCKYCCTBEHHBIE (BHUCKO3a, AllETaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIrpOH U JIABCaH).

[Tonumepsl  cnenuanbHOrO  HasHaueHUs (TeyoH, KeBiap, BJIEKTPOIPOBOJSIINE
NOJIIMEPBI, OMopaszaraeMble MOJUMEPHI).
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U nnvHa CBs3u. [lonsipHOCTD, HAMPaBAEHHOCTh M HACBHIIIAEMOCTh KOBAJIGHTHOH CBsi3U. KpaTHbie
cBsa3u. Bonopoanas cBsA3b. MeKMOJEKYIAPHBIE B3AUMOACUCTBUS.

BanenTHOCTP W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI
MOJIEKYJI ¢ HX T€OMETPUYECKUM CTpOEHHEeM (Ha MpUMepe COSNMHEHUN 3JIEMEHTOB BTOPOTO
Nepuoaa).

IIpencraBnenne O KOMIUIGKCHBIX coenuHeHmsix. (CocTaB KOMILIEKCHOTO — HMOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTAHAbI. 3HAYE€HUE KOMIUIEKCHBIX coenuHeHuid. [loHstHe o0
KOOPAWHALIMOHHON XUMUU.

BemectBa MONEKYJISPHOTO W HEMOJEKYJSIPHOTO CTPOCHUsA. THIBI KPUCTAJUIMYECKHUX
pPemETOK (CTPYKTYP) U CBOVCTBA BEILECTB.

[lonsiTrie 0 mucnepcHBIX cuctemax. McTuHHbIe pacTBOpHI. [IpencraBienne 0 KOJUIOUIHBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHIIEHTPAIMH PACTBOPOB. MaccoBasi IOJs BEUIECTBA B
pacTBOpe, MoOJisipHash ~ KOHUeHTpauusi.  HaceilleHHble W HEHACBILEHHBIE  PaCTBOPHI,
pacTBopuMOCTh. Kpucrannoruaparsl

Knaccudukanus u HOMEHKJIATypa HEOPTaHWYECKUX BeIIeCTB. [pHUBHUAJbHBIC HA3BAHHUS
OT/AENIbHBIX MPEICTABUTENIEH HEOPTaHUIECKUX BEIIECTB.

Knaccuukanms XUMUYeCKUX PEakIfil B HEOPraHUIECKOH 1 OpraHMYecKol XUMHUHU. 3aKOH
COXPaHEHUsI MAacCChl BEILIECTB; 3aKOH COXPAHEHHUS W MPEBPALICHUS SHEPTUU MPU XUMHUUYECKUX
peakiusix. TernoBbie 3h(HeKThl XUMUYECKUX peakunil. TepMOXUMUYECKUe YPpaBHEHHUSI.

CKOpOCTb XUMHUYECKOU PEaAKIINH, €€ 3aBHCUMOCTb OT Pa3inyHbIX (hakTopoB. ['oMoreHHbIE
U TeTepOoreHHbIe peakunn. Kartamus u kaTann3aTopsl.

OOpatumbie u HeoOpaTwMble peakuun. XUMUYecKoe paBHOBecwe. KoHcTaHTa
XUMUYECKOTO paBHOBeCHS. DaKTOpbI, BJIMSIOLIAE HA TOJIOKEHHE XUMHYECKOTO PaBHOBECHSI:
TEMIIEpaTypa, NABJICHHE M KOHLEHTPALUU BEIIECTB, YYaCTBYIOLIUX B peakuuu. Ilpunuun Jle
ITaTense.

Onektponutudeckas auccoruanus. CuiibHble W crnabble  syektponutbl.  CTemneHb
nuccormanuu. Cpeaa BOIHBIX PacTBOPOB: KUCJIOTHAsl, HEWUTpasbHas, LiejaouHas. BogopomHslii
nokasaresb (pH) pacteopa. ['mnponus coneli. Peakiu noHHOTo oOMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakunn. (CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. lIpolieccbl OKHUCIEHHMS] W BOCCTAHOBJIEHUS. BakHeWne OKUCIUTENH U
BOCCTAHOBHTEHU. MeTOJ 3JIEKTPOHHOTO Oanlanca. DJIEKTPOJIN3 PACTBOPOB M PACIIIIABOB BEIIECTB.

DKCMEPUMEHTAJIbHBIE METOJbl H3YYCHHsI BEIIECTB M HUX TMPEBPALICHUMN. PpPa3/IOKEHUE
MEePOKCHAA BOJOPOJAA B TMPHUCYTCTBHUU KaTalU3aTOpPa, MOJEIH KPUCTAJUIMYECKUX PELIETOK,
MPOBEJEHHE peakuii HOHHOrO OOMEHa, OmpeleNieHne Ccpeabl PacTBOPOB C TMOMOIIBIO
WHANKATOPOB, U3yYEHHUE BJIMSIHUS PAa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOH PeaKiuu U
MOJIOYKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xummusi.

ITonoxenne HemetasioB B llepuonnueckoil cucreme XUMUYECKUX djeMeHTOB [[H.
MengeneeBa W OCOOEHHOCTH CTPOEHHUSI WX aToMOB. Du3uYeckue CBOWCTBA HEMETAJIOB.
ANoTpomnusl HeMeTaJUIoB (Ha puMepe KUCIopoa, ceprl, hocdopa u yriaeponaa).

Bonopon. Ionyuenue, gusndeckre u XUMUYECKHE CBONCTBA. PEAKLMU C METAJIAMH H
HEMeTaJIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. | mapunabl. TONIMBHBIEC 3JIEMEHTHL

lanorensl. HaxoskneHnue B mpupone, CrocoObl MmoyydeHus, (U3NUEeCKUe U XUMHYECKUE
cBoiicTBa. ['anorenoBogoponapl. BakHeilue KHCIOPOACOAEPIKAIIUE COCAUHEHUS TaJIOT€HOB.
JlabopaTropHble U TIPOMBIIIIEHHbIE CIIOCOOBI MOJyYeHUs rajoreHoB. [IpuMeHeHe rajoreHoB u
WX COEANHEHUI.
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Kucnopon, o3on. JlabopaTtopHble M MPOMBILUIEHHbIE CIMOCOOBI MOJYYEHHsT KHCIOPOAA.
Qdusnuyeckue M XUMHYECKHE CBONCTBA U IpPUMEHEHHe Kuciopoga M o30Ha. Oxcuabl u
MEPOKCUIBL.

Cepa. HaxoxxneHue B mpupoae, CHOCOOBI MONydeHUs, (PU3UYECKHE U XUMHUYECKUE
ceorictBa. Ceposogopon, cynbbuasl. Oxcun cepui(1V), okcun cepwi(VI). CepHucras u cepHasi
KUCIOTBl U uX coii. OCOOEHHOCTH CBOWMCTB CepHOHM KuCHOTHL [IpuMeHeHHWe cepbl U eé
COEVHEHUN.

A3zoT. Haxoxnenme B mpupozpe, CrnocoObl TONyueHHs, (U3NYeCKHe W XUMHUYECKHe
cBoiictBa. AMMuak, HUTpuAbL. Oxcuabl azoTa. A30THUCTas W a30THAsl KUCJIOTBI U UX COJH.
OcobeHHOCTH CBOWCTB a30THOH KHUCJIOTHI. IIpuMeHeHHMe a30Ta M ero COeAMHEHHWH. A30THbBIE
ynoOpeHusl.

®ochop. Haxosknenue B mpupone, CrnocoObl MmoyydeHws], (PU3ndecKkne U XUMHUYECKUE
ceoiictBa. Dochunbr u ¢ochun. Oxcumer ¢docdopa, dochopHas kucaoTa U €€ COJH.
[Mpumenenue pochopa u ero coenurennit. DochopHbie ynoOpeHus.

VYrnepon, HaxokmeHue B Tpupone. AJUIOTponHble Moaudukanuu. Pusudeckne u
XIMHYECKHE CBOWCTBA MPOCTBIX BelIecTB, 00pa3oBaHHbIX yriepomoM. Oxkcua yriepoma(ll),
okcua yriepona(lV), yrompHash KucjioTa UM €€ COJH. AKTUBHPOBAHHBIA yrojb, aacopOIus.
Oynnepensl, rpadeH, yriaepogHsle HAHOTPyOku. IIpuMeHeHHME TPOCTBIX  BEIIECTB,
00pa30BaHHBIX yIIEPOIOM, U €r0 COSAMHEHUIA.

Kpemunii. HaxoxneHue B mpupone, crocoObl MosydeHus, QU3MUecKue M XUMHUYECKHE
coiictBa. Oxcupn kpemHusI(1V), kpeMHHEBasT KUCIIOTA, CUIMKATHL. [IpuMeHeHne KpeMHUsI U €ro
coenuHeHuil. CTeko, ero nojyyeHue, BUAbl CTEKIIA.

IMonosxenune meraimios B [lepuoanueckoii cucTeMe XUMHUYECKHX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHHUS SJIEKTPOHHBIX 000J04YeK aTOMOB MeTaiuioB. O0mue Gusnyeckre CBOMCTBA METAIIOB.
IIpumeneHue MeTayioB B ObITy 1 TexHHKe. CIIIaBbl METAJIIOB.

DNEeKTPOXUMUYECKUI psii  HampspkeHwin MetauioB.  OOmue cmocoObl  mosydeHust
METaJJIOB. THAPOMETANIYPrys, MUPOMETANIYprus, 3yekTpoMeraiutyprusi. [lonarue o koppo3uu
MeTayuioB. CriocOOBI 3aIUTHI OT KOPPO3UH.

OO0mast xapakrepuctrka MeTauioB IA-rpynmel Ilepuonndeckoil CHCTEMbl XMMHYECKHX
sneMeHToB. Hatpuii u xanuii: nmonydeHue, GU3NIECKUE U XMMUYECKHE CBOICTBA, MPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COEIUHEHUIN.

OO6mas xapakrepuctuka meraiuioB ITA-rpynmer [lepuoandeckoli CUCTEMBI XMMHYECKHX
3NeMEHTOB. MarHuii ® KalpLUil: TOJyueHHe, (QHU3MuecKue ¢ XUMHYECKHe CBOWCTBA,
NPUMEHEHHE MPOCTHIX BEIECTB U UX COeANMHEHUH. XKECTKOCTD BOABI M CIIOCOOBI €€ YCTPaHEeHHUSI.

AJIOMUHUE: TIONy4eHue, (pu3nuecKue M XUMHUYECKHE CBOWCTBA, NMPHMEHEHHE MPOCTOro
BEIECTBA M €ro COoeqnHEHUil. AMQOTepHble CBOICTBa OKCHIA M THAPOKCHAA AITOMUHUS,
T'UJIPOKCOKOMITJIEKCHI aJTFOMUHMUSL.

OOmast xapakrepucTuka MeTamioB nobounsix noarpymmn (b-rpynm) Ilepuoamueckoi
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB.

duznuyeckue U XUMUUYECKHE CBOMCTBA XpoMma U ero coefuHeHuil. Okcuabl 1 T’UAPOKCUIbI
xpoma(ll), xpoma(Illl) n xpoma(VI). XpomaTsl U AMXPOMATBHI, UX OKHUCIHTEIBHBIE CBOWMCTBA.
ITonyuyeHue u mpuMeHeHHE XpoMa.

dusnueckue M XHMHYECKHE CBOWCTBA MapraHlia W €ero coeguHeHui. Baxuelmue
coenunenus mapranua(ll), maprarna(IV), mapranna(VI) u mapranua( VII). Ilepmanranar kanus,
€ro OKUCJIUTEJIbHbIE CBONCTBA.
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duznyeckue U XUMHUYECKHE CBOMCTBA jkeJie3a U ero coequHeHuil. OKkcuabl, THAPOKCUABI U
conn xene3a(ll) u sxenesa(Ill). [TonyueHue u MpUMEHEHHE JKeJI€3a U €roO CIIaBOB.

du3nyecKkne U XUMHYECKHE CBOMCTBA MeU U €€ coeauHeHui. [lonydyenue u npuMeHeHue
MeIU U €€ COeIUHEHU.

[usk: nonydenue, GusnyuecKkue U XUMHYECKHE CBOUCTBA. AMPOTEpHBIE CBONCTBA OKCHIIA
U THUJIPOKCHUJA LIMHKA, THAPOKCOKOMILIEKCHI LIMHKA. [[pMeHeHne IHKa U ero COeAMHEeHNH.

OKCHepUMeHTalbHble METOJbl M3Y4YE€HHs] BELIeCTB U UX TMpeBpallleHui: Hu3yuyeHue
o0pa3LoB HEeMeTaJIOB, TOpeHue cepbl, ¢ocdopa, kene3a, MarHUs B KUCIOPOJE, H3y4YCHHE
KoJulekuMu «MeTaibl U CIJIaBbl», B3aMMOJEICTBHE LIENOYHBIX U LIEJOYHO3EMEIbHBIX
METAJUIOB C BOJAOH (BO3MOXKHO HCIOJIB30BAHHME BHIIEOMATEPHUAJIOB), B3aUMOJCHCTBHE IIMHKA U
JKeje3a C pacTBOpPaMM KHUCJOT U ILIeJIoveil, KaueCTBEHHbIE PeaKIMi Ha HEOpraHu4eCcKHe aHUOHHI,
KaTHOH BOJOPOAA U KaTHUOHBI METAJJIOB, B3aUMOJENCTBHE TMIPOKCUIOB AJTIOMUHUS U IIUHKA C
pacTBOpaMu KUCJIOT U Liesouel, pelleHre SKCIepUMEHTANbHBIX 3a7a4d 1o Temam «l ajmoreHsm,
«Cepa 1 €€ coeqHEHUD, «A30T U pochop U X CoennHEHMsD, «KMeTabl TJIaBHBIX TOATPYII»,
«MeTtanasl TOOOYHBIX TOATPYIID».

XumMus H KU3Hb.

Ponp xumun B obecneueHnH yCTOMYUBOTO pa3BUTHs dejoBedecTBa. [IoHITHE O HAYUHBIX
METO/laX IMO3HAaHUS M METOJOJIOTMM HAay4HOro uccienoBaHus. HaydHble NpUHIUIEBI
OpraHu3ali XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIeHHBIE CTIOCOOBI MOMYYEHUST BAXKHEHUIITHX
BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHAaKa, CEPHOM KHUCIIOTBHI, MeTaHoja). [IpoMbIieHHbIe
crocoObl MOJYYEHUS] METAUIOB U CIUIABOB. XMMHYECKOE 3arpsi3HEHHE OKPYKarowed cpensl U
ero nocneacTeust. Pojib Xumun B 00€CIeYeHIH S HEPTreTHIeCKOM Oe30MacHOCTH.

XuMuss U 370poBbe 4yesoBeka. JlekapcTBeHHble cpeacTBa. [lpaBuna HCHONb30BaHUS
JIeKapCTBEHHBIX NpernapaToB. Ponb XUMUM B pa3BUTUU MEAULIMHBL.

XUMUs IUIIA OCHOBHBIE KOMITOHEHTHI, MULIEeBbIe 1OOaBKU. Poib XxuMun B obecriedeHnn
MUINEBOI GE30MacHOCTH.

Kocmernueckne u mapgromeprsie cpeactsa. bertoBas xummus. [lpaBuma Oe3omacHOro
UCTIOJIb30BaHUS PenapaToB ObITOBOH XUMHUU B TOBCETHEBHOH JKU3HU.

XUMUS B CTPOUTENBCTBE. BAXKHEHININE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMusi B ceJIbCKOM Xo3sificTBe. OpraHndeckre 1 MUHepaIbHbIe yIOOpEHUs.

CoBpemeHHble KOHCTPYKLMOHHbIE MaTepHalibl, KPackH, CTEKJIO, KepaMuka. Martepuasl
1 snekTpoHuky. Hanorexnonoruu.

Pacuérnble 3anaun.

Pacuérer: macchl BemecTBa WM 0ObEMa ra3oB MO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce i 00BEMY OTHOTO M3 YYACTBYIOLINX B PEAKIMU BEINECTB, MacChl (00bEMa, KOJMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKLUH, €CIH OJHO W3 BEIIECTB HMMEET IMpHUMecH, Macchl (00béMa,
KOJINYECTBA BEINECTBA) MPOAYKTAa PEAKIHMH, €CIIM OJHO W3 BEIIECTB JaHO B BUIE PacTBOpa C
OMNpeneIéHHON MacCOBOM JOJIEH pPacTBOPEHHOIO BELIECTBA, MACCOBOW JOJM W MOJISIPHOMU
KOHLIEHTPALlMK BeEIeCTBa B PacTBOpPE, OJM BBIXOAA MPOAYKTa PEaKLUH OT TEeOPEeTUYECKU
BO3MOXHOTO.

MesxnpenmMeTHbIe CBA3U.

Peanmzanms MeXIpenqMETHBIX CBsI3€H MpH U3ydeHHH OOIIel U HeOPraHW4YeCKON XMMHUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCTIOIb30BAHNE KaK OOIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHATUM, NPUHATBHIX B OTAEIbHBIX PEAMETAaX €CTECTBEHHO-HAYYHOT'O LIUKJIA.
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OO01mue ecTeCTBEHHO-HAYYHbIE TIOHSITHS. SIBJICHHE, HAy4YHBIA (DaKT, THUIOTE3a, TEOpUs,
3aKOH, aHaliN3, CHHTE3, KIacCHUKALMS, MEepPUOJUYHOCTb, HAONIOJEHUE, H3MEpEeHHE,
HKCMEPUMEHT, MOJIEJb, MOAEIUPOBAHHE.

dusuka: maTepusi, MHUKPOMHDP, MAKpOMHp, aTOM, DBJIEKTPOH, NPOTOH, HEHTPOH, HOH,
U30TOMbI, PaAMOAKTUBHOCTb, MOJIEKYJa, SHEPreTHYECKUH YPOBEHb, BEIIECTBO, TENO, OOBEM,
arperatHoe COCTOAHUE BEIICCTBA, I/II[eaHbeIfI ras, (1)I/ISI/II'IGCKI/IG BCJIIMYHHBI, CIWHHUIIbLI
U3MEpEHHs, CKOPOCTb, SHEPTH s, Macca.

buonormst: knerka, oOpraHum3M, BSKOocHcTeMa, Owuocdepa, MerabonusM, Makpo- U
MUKPOJJIEMEHTBI, OENKH, JKUPBI, YIJIEBOABL, HYKJIEHHOBBIE KHCIOTBL, (PEPMEHTBHI, TOPMOHBI,
KPYyroBOpOT BCIIECTB U IIOTOK SHCPIUH B S3KOCUCTEMAX.

I'eorpadusi: MuHepasibl, rOpHbIE OPO/IbL, MOJIE3HBIE UCKOMAEMBbIE, TOTLUTUBO, PECYPCHI.

TexHoOrus: XUMHYECKast NPOMBINIJICHHOCTb, METAJLUTIYPTHUA, CTPOUTEIIbHBIC MAaTCPUAIbL,
CEeJIbCKOXO35HCTBEHHOE MPOM3BOJACTBO, IHINEBAsl MPOMBILUIEHHOCTh, (hapMalleBTHYeCKasl
MPOMBILLIEHHOCTb, MPOU3BOCTBO KOCMETUYECKUX Npernaparos, IPOU3BOACTBO
KOHCTPYKLUHMOHHBIX MATCPUAJIOB, SJICKTPOHHAA MPOMBIIIJICHHOCTh, HAHOTCXHOJIOTUH.
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INTAHUPYEMBIE PE3VIJIBTATBEI OCBOEHUA IIPOIPAMMBI II0 XHMMHWUW HA
YTIJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHMA

JIMUHOCTHBIE PE3YJbTATHI

B cooTBeTCTBUM C CHCTEMHO-AEATENBbHOCTHBIM TMOAXOAOM B CTPYKTYype JHYHOCTHBIX
pe3yJbTaTOB OCBOEHHsI mpenmera «XHMHUS» Ha YpOBHE cpemHero oOmiero oOpa3oBaHus
BBIJICJICHBI CIICAYIOIIHNE COCTABJISIOLINE. OCO3HAHNE O0YYarOIUMHUCS POCCUHCKON IPaskaaHCKON
UIEHTUYHOCTH, TOTOBHOCTb K CaMOPA3BHUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIPENENICHHIO;
HAIMYMEe MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTb U  CIOCOOHOCTh  OOYHAIOLIMXCS
PYKOBOZACTBOBATbCS MPHUHSATHIMU B OOIIECTBE MpPABWJIAMH M HOPMaMH TIOBEJCHUS, HaJU4He
NPaBOCO3HAHUS, KOJOTHYECKON KyJIbTYPbI; CIIOCOOHOCTb CTABUTDb LIEJIH M CTPOUTH JKU3HEHHBIE
TUIAHbI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOSHHS MpeaMera « XUMHs» OTPaxatoT c(hOPMHPOBAHHOCTH
OMbITA MO3HABATEIBHON M MPAKTUYECKOW ESITEIbHOCTH O0yUYarOIIUXCs B TPOLIECCE PeaTn3aLiiu
0o0pa3oBaTeNbHON eATETHHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHHS MpeaMera « XUMHS» OTPa)kKarT CPOPMUPOBAHHOCTD
OMbITa MO3HABATEIbHON M MPAKTUYECKON NESITETBHOCTH OOYHAIOIINXCS B MPOLIECCE PeaTi3aLum
00pa3oBaTebHOM ESITeIbHOCTH, B TOM YHCJIE B YaCTH!

1) rpa’kaaHCKOro BOCTIMTAHUS

OCO3HaHUs O0YHYAIOIUMHUCS CBOMX KOHCTHTYLHOHHBIX MPaB U 00sS3aHHOCTEH, YBAXKEHUS K
3aKOHY U MTPABOTMOPSIAKY,

NPENCTABJICHUSI O COLMAJbHBIX HOPMAaxX W MPAaBHJIAX MEKJIMYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JEATENbHOCTH MPH CO3JaHUH Y4€OHBIX MPOEKTOB,
peLIeHnH y4eOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITIOJHEHHU XUMHYECKUX SKCTIEPUMEHTOB;

CMOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBbI, HAMEPEHHUsI, JIOTHKY U apTyMEHTbI IPyTuX
NPY aHAJIM3€ PA3IUYHBIX BUAOB yueOHOM AeSTEbHOCTH,

2) NATPHOTHYECKOT0 BOCIIHTAHMS:

LIEHHOCTHOT'O OTHOLICHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OTEUeCTBEHHOI
XHMUH,

YBOKEHUST K MPOLIECCY TBOPUECTBA B OONACTH TEOPHUH M MPAKTHYECKOTO MPHUIIOKEHHS
XMMHH, OCO3HAHHs TOrO, YTO IaHHbIE HAYKH €CTh pe3yJbTaT JIMTENIbHBIX HaONIOJCHUH,
KPOMOTJIMBBIX SKCTIEPUMEHTAIbHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

UHTEpeca M T[O3HABATENbHBIX MOTHBOB B TMOJYYEHHH M MOCIEAYIOIIEM aHaIu3e
uH(popMaLIMK O TepPeOBbIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHON XUMUHM;

3) 1yX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHHS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHS,

CMOCOOHOCTH OLIGHMBATh CHUTYal[MH, CBSI3aHHbIE C XHMHYECKHUMH SIBICHUSIMHU, |
NPUHUMATh OCO3HAHHBIC PEIIEHHs, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBbI M
LIEHHOCTH;

TOTOBHOCTH OLICHHMBATh CBOE MOBEAEHHE M MOCTYIKH CBOUX TOBApHUINEH C MO3HMLMIT
HPABCTBEHHBIX U MMPABOBBIX HOPM H € Y4ETOM OCO3HAHUSI MOCIEICTBHI MMOCTYITKOB;

4) popmMupoBaHMS KYJAbTYPHI 310POBbSI:

MOHVMAHMS [EHHOCTEW 3M0pOoBOTO M Oe30macHOro o0Opasa JKM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (DPU3UYECKOMY U MICUXHYECKOMY 3[J0POBBIO;
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cobnroeHnst mpaBujl 0e30macHOro OOpaleHusi ¢ BeUIeCTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYJAOBOH AEATENBHOCTH,

NOHUMAHHUS LEHHOCTH TNPABWJI HWHAWBHUAYAJIBHOTO U KOJUIEKTUBHOTO O€30TMacHOro
MOBEJICHHS B CUTYALIUSX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

OCO3HAHMSI TOCJIEACTBUH M HENPUSTHS BPENHBIX NPUBBIYEK (YMOTPEONEHHs aJKOTOJIs,
HAPKOTHKOB, KypEeHHS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIENOBATENbCKOW  JESITeIbHOCTH,
oO0IIeCTBEHHO TOJIE3HOH, TBOPUYECKOH U APYIHX BUIAX ACATEIbHOCTH;

YCTAHOBKM HA AaKTHBHOE YYaCTHE B pPEIICHUH TPAKTHUECKUX 3a4a4 COLMAIbHON
HAIPaBJIEHHOCTH (B PAMKax CBOETO KJIacCa, IKOJIbI);

UHTEpeCca K MPAKTHYECKOMY HM3YYCHHIO MPO(EecCUil pa3InyHOro poja, B TOM HHCIE Ha
OCHOBE NMPUMEHEHUs! MPEIMETHBIX 3HAHUH M0 XUMUH,

YBKEHUS K TPYAY, JIOISIM TPYAa U Pe3yJIbTaTaM TPYAOBOH AEATENbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBbIOOPY HHIMBUAYAJIbHOW TpaekTopuu 0Opa3oBaHus,
Oynymei npodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB 1 oTpedHOCTEl 001ecTna,;

6) 3K0/I0rH4eCKOro BOCIIUTAHUS:

SKOJIOTMYECKH LIEJIeCO0OPa3HOro OTHOLIEHHSI K MPHUPOJE KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMmie;

MOHUMAaHUs II00aJBHOTO XapakTepa SKOJOTHYECKUX MPOoOieM, BIUSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOAHON U COLIMATIbHOW CPEbI,

OCO3HAHMsI HEOOXOIUMOCTH HUCTOJIb30BAHUS TOCTHIKEHUH XUMHH ISl PELISHHs BOTIPOCOB
PaLMOHATIbHOTO IPUPOACIIONB30BAHUS;

AKTUBHOTO HETIPHATHS AEHCTBUH, MPUHOCAIINX BPEN OKPYXKAroIel MpHpPOTHOW cperne,
YMEHHUsI MPOTHO3UPOBATh HEONATONPHUATHBIE SKOJOTHYECKHE MOCIENCTBUS MPENPHHAMAEMbIX
JNEHCTBUI U NPENOTBPAILATD UX,

HAJINYHA PAa3BUTOTO SKOJIOTHYECKOTO MBILIUICHHS, 3KOJIOTHYECKOH KYJBTYpPBI, OIBITA
OESATEIbHOCTH SKOJOTMYECKOH HANpaBJIEHHOCTH, YMEHHUs pPYKOBOJCTBOBATbCSI HMH B
MIO3HABATEIBHON, KOMMYHHKATUBHOH M COLIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
NPOTHBOCTOSATh HIEOJOrHH XeModobuu;

7) HeHHOCTH HAYYHOT 0 MO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH H
o0I1eCTBEHHOH MPaKTHKY,

NOHMMAaHMUs CcHeuu(UKA XUMHHM Kak HAyKH, OCO3HaHMA €€ posu B (POPMHPOBAHUHU
PALMOHAIBHOTO HAYYHOT'O MBIIIJICHHUS, CO3IaHUH LEJIOCTHOTO MPEACTABICHUSI 00 OKPYKaroIeM
MHUpE KaK O €IWHCTBE MPHUPOABI M 4YEJOBEKa, B MO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH U
peweHnn mpobiieM COXpaHEHHs TPUPOTHOTO PABHOBECHS,

yOexnéHHOCTH B 0CO0OI 3HAUYMMOCTH XHUMHHU JJisl COBPEMEHHOW NMBUJIM3ALUU. B €€
I'YMaHUCTUYECKON HANpPaBIEHHOCTH W BA)KHOH POJIM B CO3IAaHUHM HOBOH 0a3bl MaTepHaIbHOMN
KYJBTYPBI, B PELICHUH III00ATBHBIX MPOOJIEM yCTONUHNBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYeCKON, NHIEBOH M HKOJIOTUYECKOH O€30MacHOCTH, B Pa3BUTUU MEIULUHBI,
obecrieueHnH yCIIOBUI YCIEITHOTO TPyAa U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KKAOTO HWIEeHA
00111eCcTBa;

€CTeCTBEHHO-HAyYHOW TI'PAaMOTHOCTH. TIOHMMAHHs CYIHOCTH METOJIOB MO3HAHMS,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BATh MOJy4YaeMble 3HAHUS IS
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aHajgu3a U OOBSICHEHHs SIBIICHUH OKPY)KAIOIIEro MHpa U MPOHMCXOMAIMX B HEM H3MEHEHHId,
yMeHHUsI iesiaTb 00OCHOBAHHbIE 3aKJIFOUSHHSI HA OCHOBE HAy4HBIX (DaKTOB M MMEIOIIMXCS JAHHBIX
C LIEJIBIO TIOJTyYEeHHUs TOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTH CaAMOCTOSTENIBHO MCIIOIb30BaTh XMMUYECKUE 3HAHUS I PeLIeHuUs TpodiieM
B PEAJIbHBIX JKU3HEHHBIX CUTYaLIUSX;

UHTEpeca K MO3HAHUIO, HCCIIEA0BATENbCKON AEATEIbHOCTH,

TOTOBHOCTH U CHOCOOHOCTHM K HENpPEepbIBHOMY OOpa30BaHHMIO U CaMOOOPA30BaAHUIO, K
AKTMBHOMY TMOJIYY€HHIO HOBBIX 3HAHHUH IO XUMHH B COOTBETCTBUH C >KH3HEHHBIMH
NOTPeOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3IWYHBIX cdepax NpodecCHOHATBHON
IeSATENIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHble Pe3ybTaThl OCBOEHHS MPOTPaMMBbI IO XMMHUU HAa YPOBHE CPEIHEro
obmero 0Opa3oBaHMsI BKIFOYAIOT:

3HaYuUMbIe A1 (POPMHUPOBAHUS MHPOBO33PEHUST OOYHAOIIUXCS MEXIUCIUILTHHAPHBIE
(MexmpenMeTHeIe) OOIeHayYHbIE TIOHATHUS, OTPAKAIOLINE LEJTOCTHOCTh HAYYHOH KapTHHBI MUPa
U cieun(UKy METOIOB MO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BELIECTBO,
SHEPrusl, sSBIICHUE, MPOLIECC, CUCTEMa, HAyYHBbIA (DaKT, MPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHUsl, HCCIIENOBaHNE, HAOMIOACHNE, N3MEPEHUE, SKCIIEPUMEHT U APYTHe),

yHHBEpCalbHble ~ yueOHble  fmeHCTBUsL  (TO3HABaTeNbHBIE,  KOMMYHHKAaTHBHBIE,
peryisiTuBHblE), obOecreunBarompie (GopMuUpoBaHHE (PYHKIHMOHANIBHOH TPAaMOTHOCTH U
COLIMAIBHOM KOMIETEHIMH OO0y YarOIuX s,

COCOOHOCTP  OOYHArOIIMXCSl  HCIOJIb30BaTh ~ OCBOCHHBIE  MEKAMCLUIUINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHHMS U YHHUBEPCAJbHbIC Yy4eOHbIe NEHCTBHA B TO3HABATENBHON U
COLIMAJIbHOM NMPAKTUKE.

MertanpenMeTHble pPe3yJbTaThl OTPAKAIOT OBJIAJACHHUE YHUBEPCAIBHBIMH Y4eOHBIMU
NI03HABATEIBHBIMH, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMHU EHCTBUSMU.

ITo3HaBaTenbHbBIE YHHBeEpPcATIbHbIE YieOHbIe JeHCTBHUS

1) 6a3oBble JIorHYecKUe AeHCTBHS:

CaMOCTOATENBHO (OPMYJIUPOBATE U AKTyaIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPeNeNIATh LeNU AeATEIbHOCTH, 3aJaBasl MapaMeTpbl M KPUTEPUH WX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACATCIBHOCTU C MOCTABJICHHBIMU LICJIAMU,

HCIOJIb30BAaTh IIPU OCBOCHHU 3HAHUU HpI/IéMbI JJOTUYCCKOI0O MBIIIJICHUA. BBIOCIATH
XapPaKTEPHBIC TPU3HAKU HOHSITHU WU YCTaHABJIHUBAThE HUX B3aUMOCBA3b, UCIIOJIB30BATH
COOTBETCTBYIOLUE MMOHATHUA OJIA O6”b$ICHeHI/I$[ OTACIBHBIX q)aKTOB u ﬂBHeHHfI;

BbI6I/IpaTb OCHOBAHUA U KPUTCPUU AJIA KJ'IaCCI/I(l)I/IKaLII/II/I BCIICCTB U XUMUYCCKUX peaKL{HfI;

YCTaHaBJIMUBATH MPUIUHHO-CICACTBEHHBIC CBA3HU MCKAY U3YHACMbIMU ABJICHUAMMU,

CTPOUTh JIOTUYECKHE pacCyXIeHus (MHIyKTHBHBIE, IENyKTUBHbIE, IO AaHAJOTHH),
BBIABJIATE 3aKOHOMCPHOCTU U MPOTHBOPECUNUA B PACCMATPUBACMBIX SABJICHUSAX, q)OpMy.]'II/IpOBaTb
BBIBOABI U 3aKJIFOUYCHMUA,

NPUMEHATE B MPOUECCE TO3HAHUA HUCIOJBb3YCMBIC B XUMHWU CHUMBOJMYCCKUC (3HaKOBbIe)

MOJIeNH, TPe0OPa3OBBIBATH MOACIBHBIE MPEICTABIECHHIS — XUMUYECKUN 3HAK (CUMBOJI) SJIEMEHTA,
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XUMH4YecKast (OpMyJa, YpaBHEHHE XUMHUECKOH pEakUud — TpPU pPeIleHHuH Y4eOHBIX
MO3HABATENIBHBIX M TPAKTHUECKUX 3a7a4, MPUMEHSITh HAa3BAaHHBIE MOIEJbHBIE MPEICTABJICHUS
IS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3yUaeMBbIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 06a30BbIe HCCJIEI0BATENbCKHE 1eHCTBHUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BELIECTB U XUMHUYECKUX PEAKLIN;

dopMyHpoBaTh LENM W 3aJa4d  MCCIENOBAHHUS, HCIOJb30BaTh IIOCTABJICHHBIE W
CaMOCTOATENBHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA NMO3HAHHS M OCHOBBI
st OPMHUPOBAHHS THITOTE3BI 1O MPOBEPKE MPABHUIIBHOCTH BBICKA3bIBAEMBIX CY KIEHHIA;

BJIAETh HABBIKAMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M TIPOBENEHHS] YUEHHYECKUX
SKCMEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOJIOAATh 32 XOAOM IPOLECcCa, CAMOCTOSITENIbHO
NPOTHO3UPOBATh €ro pe3yibTar, (GOopMyaupoBaTh OOOOIIEHHS ¥ BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCICIOBAHUS, COCTABIATE OOOCHOBAHHBIA OTYET O MPOAEIAHHON
pabore;

npuoOpeTaTh OMBIT YYEHHYECKON HCCIeNOBATENIbCKOW M TMPOEKTHOH JesITeIbHOCTH,
NPOSIBJIATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITIOHMCKY METOJOB PEIIeHUs
NPAaKTUYECKUX 337a4, MPUMEHEHUIO PA3JINYHBIX METO/IOB MIO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPHUEHTHUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX HWHPOpManuu (HAYYHO-TIOMYJISIPHAS
JUTEepaTypa XHUMHYECKOrO COJEpIKaHWs, CIpaBOuYHbIE mocodOus, pecypcel IHHTepHeTa),
aHATU3UPOBaTh HMHOOPMALIMIO pPA3JIMYHBIX BUAOB M (POPM TNpPEnCTaBICHHs, KPUTHUECKH
OLICHUBATh €€ TOCTOBEPHOCTb U HEMPOTHUBOPEUHBOCTb;

(dbopMyIHpOBaTh 3aMpPOChl U TPUMEHATh pPA3IMYHBIE METOIBl NPU TOHCKE U OTOOpe
uHpopManuy, HeoOXOAMMOM ISl BBIMOJHEHHS y4eOHBIX 3a/1a4 ONpPEeEHHOrO THIIA,

npuoOpeTaTh OMBIT MCIOJB30BAHUS MH(POPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHHA U
PA3JINYHBIX TIOUCKOBBIX CUCTEM,

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (popMy mpencTaBieHus HHPopManuu (CXeMbl,
rpadpuKy, TuarpaMMbl, TaOJIHLbL, PUCYHKH U IPYTHE),

UCTIOJIb30BAaTh HAYYHBIA SI3bIK B KauecTBE Ccpencrsa mnpu padoTe ¢ XUMHUUECKOH
uHpopMaLMeH: NPUMEHSATh MeEXIpenAMeTHble ((pU3NYeCKHe W MaTeMaTH4YeCKHe) 3HAKH U
CHUMBOJIBL, popMyIiel, aOOpeBHATYpPBI, HOMEHKIIATY DY,

HCIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIAOAHOCTH.

KomMmyHukaTuBHbIe YHHBepcabHbIe yueOHble JeHCcTBUSI:

3a/1aBaTh BOMIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI B XO/1€ IUAJIOTa W/ JUCKYCCHH,
BBICKa3bIBaThb UACH, (I)OpMy.]'II/IpOBaTb CBOU NPCAJIONKEHUA OTHOCUTECIIBHO BbIIIOJIHCHUSA
MPEVIOKEHHON 3a/1a4H,

BBICTYNIaTh C MPE3EHTALUEN Pe3ylbTaTOB MO3HABATENBHON ACSTENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHMKAMU IIPU  BBINOJIHEHUHM XUMHUYECKOIO
SKCMEPUMEHTa, MPAKTHYECKOW padOThl MO WCCIENOBAHUIO CBOICTB M3yHaeMbIX BEIIECTB,
peanm3anyuu y4eOHOTO MpoekTa, W (POPMYJIHPOBATH BHIBOABI MO PE3yJIbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAHMH MyTEM COTJIACOBAHMS MTO3UIMIN B X0e 0OCY)KISHHS 1 OOMEHAa MHEHUSIMH.
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PerynsiTuBHBIe YHHBepcaJbHbIe YUeOHbIe AefiCTBUS:

CaMOCTOSITENIbHO IIJIAHUPOBATh U OCYILIECTBJIATH CBOKO IMO3HABATENBHYIO IEATENBHOCTD,
ompeneisist €€ e W 3aJa4d, KOHTPOJHUPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeaiaraéMblii aJITOPUTM JI€HCTBHI NPU BBITIOJHEHUH YUeOHBIX U MCCIIENOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3heKTUBHBIN CrIOCO0 MX PEeIeHHs ¢ YUYETOM TOTyUeHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMHUUECKUX PEAKLHUSX;

OCYLIECTBJISATH CAMOKOHTPOJIb IESITEJIbHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

NPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pe3ysNbTaThl OCBOEHHS MPOrPaMMBbI MO XUMUH Ha yriIyOJ&HHOM ypOBHE HA
YPOBHE cpemHero o0mero oOpa3oBaHUsl BKIIOUAIOT crierudpuyeckre s y4eOHOro mpeaMera
«XUMUS» HayuHbIE 3HAHMS, YMEHUS U CHOCOOBI NEHCTBHH MO OCBOCHMIO, WHTEPIPETALUU U
HpeO6pa30BaHI/II'O 3HaHPIfI, BUABI ACATCIBHOCTU MO MOJYUCHUIO HOBOI'O 3HAHUA U NMPUMECHCHUIO
3HAaHUU B Pa3JIMIHbIX yLIe6HbIX CUTyalludaXx, a TaKXKE B PECAJIbHbBIX XHU3HCHHBIX CUTYyalUAX,
CBSI3aHHBIX ¢ xXuMHen. B nporpaMme 1o XMMHUH HNPEAMETHBIC PE3YIbTAThI MPEACTABJICHBI IO
rogaMm U3y4dCHUs.

10 KITACC

[IpenmeTHbIe pe3yapTaThl OCBOCHUS Kypca «Oprannydeckast XUMUsD) OTPakaroT:

c(OpPMHPOBAHHOCTL MPENCTABICHUI. O MECTe W 3HAYEHHH OPTaHUYECKOU XHMHU B
CUCTEMe €CTECTBEHHBIX HayK U €€ POJIH B O0ECIeUeHUH YCTOHYHBOIO Pa3BUTHSI YE€JIOBEUECTBA B
pemeHny mpodOeM HKOJIOTUYECKOW, SHEPreTUYeCKOW W TUINEBOH Oe30MacHOCTH, B Pa3BUTHH
MEAWIVHBI, CO3JAHUM HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B O0ECIeYCHHH
PAIMOHAIBPHOTO MPHUPOIOTIONB30BAHUS, B (POPMUPOBAHUN MHUPOBO33PEHUS] U OOIIEH KYJIbTYPhI
YeJlOBeKa, a TaKKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3I0pPOBBIO U
MIPUPOAHOI Cpene,

BJIAICHUE CHUCTEMONW XHUMHYECKUX 3HAHHUH, KOTOpas BKJIOYAET. OCHOBOMNOJIArarolue
MOHITHSI — XUMHUYECKHH 3JIEMEHT, aToOM, SAPO W 3JIEKTPOHHas 00OJiouka aroma, s-, p-, d-
aTOMHBIE OpOWTANHM, OCHOBHOE WM BO30YKAEHHOE COCTOSIHUS aTOMa, THOpUAN3AIMs ATOMHBIX
opOuTaned, WOH, MOJIEKyJa, BAJEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTb, CTEMEeHb OKHCIICHUS,
XUMUYECKasi CBsi3b, MOJIb, MOJIIPHAsE MAacca, MOJISIpHBIH OOBEM, YrIEpOAHBIA CKEJeT,
(YHKIIMOHAJIbHASL TPYINA, PaguKai, CTPYKTypHbIe (Gopmysbl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKEJICTHBIE), W30MepHUsi CTPYKTYpHas W MPOCTPAHCTBEHHAs (TreOMETpHYECKas, ONTHYECKas),
WU30MEPBI, TOMOJIOTUYECKUI Psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCJIOPOA- M a30TCOAEPIKALLUE
OpPraHuYeCKHe COEIMHEHUs, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIE
COEMHEHUS; TeOpHH, 3aKOHbI (mepuoamueckuii 3akoH JI. M. MeHneseeBa, TeOpusi CTPOEHUS
opraHuvyeckux BemiectB A. M. byriepoBa, 3ak0H COXpaHEHHSI MacCChbl BEIIECTB, 3aKOH
COXpPaHEHUs W TPEBPALICHUS SHEPrUM TPH XUMHUYECKUX pEAKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3BIK XUMHH, MHUPOBO33PCHUECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAHUS
MPUYMHHOCTH H CHCTEMHOCTH XHUMHUYECKHUX SIBJICHUW, TMPEACTABICHUS O MEXaHHU3Max
XUMUYECKUX PEaKUUM, TEePMOAWHAMHYECKMX U KHUHETHMYECKHX 3aKOHOMEPHOCTAX HX
MPOTEKAHUs, O B3aUMHOM BJIMSIHUM aTOMOB W TPYII aTOMOB B MOJIEKyJiaX (MHAYKTHBHBIA W

me3omepHbIi 3¢dexTrr, opuentanTsl I u Il pona); dakronoruueckue CBEASHHUs O CBOMCTBAX,
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COCTaBe, MOJIYYeHUH U O€30TIaCHOM HCIIOJIb30BAHNH BAKHEHITNX OPTaHUYECKUX BEIIECTB B ObITY
U TPAKTHYECKOW MAEATENbHOCTH 4YeJNIOBEKa, OOMMX HAy4YHBIX MPUHLUINAX XUMHYECKOTO
NPOM3BOJICTBA (HA MPUMeEpe MPOMU3BOACTBA METAHOA, NepepadoTku HedTn),

cpOpMHUPOBAHHOCTb YMEHUN: BbISIBJIATH XapaKTePHbIE IPU3HAKH MMOHITUH, YCTAHABINBATh
UX B3aHMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIINE MOHSITHS MTPU ONTMCAHUN COCTaBa, CTPOCHUS U
CBOWCTB OPraHNYECKUX COEAUHEHUN;

c(OpPMHUPOBAHHOCTb YMEHHIA:

UCTIOJIB30BATh XUMHUYECKYE0 CHMBOJIMKY /ISl COCTaBJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTaHHMUYECKHIX BEIIECTB;

COCTaBJISITb YPAaBHEHUS XUMHYECKHX pEaKUUH M  PacKpblBaTb HX  CYLIHOCTH!
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKLUH  IMOCPENCTBOM  COCTABJICHUS  3JIEKTPOHHOTO
OamaHca 3THX peakUuid, peakuii HOHHOTO OOMEHa MyTéM COCTaBJEHHUS WX TMOJHBIX H
COKpAIIEHHBIX NOHHBIX YPaBHEHHIA,

W3rOTaBJIMBATh MOEIH MOJIEKYJ OpPraHMYeCKUX BEINECTB [UIA WJUIOCTPALMH UX
XUMHYECKOTO U TIPOCTPAHCTBEHHOT'O CTPOEHUS,

cOpMHUPOBAHHOCTb YMEHUH: YCTAHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIIECTB 0 UX COCTABY U CTPOCHUIO K ONPEAENEHHOMY KJIacCy/TpyIle COeAMHEHUH, 1aBaTh UM
Ha3BaHUs No cucremarndeckoil HoMmeHkiarype (IUPAC) u npuBOIUTE TpUBHAJIBHBIE HA3BAHHS
IUI.  OTHENbHBIX MPEACTABUTENIEH OpPraHMYeCKHX BELIECTB (TWUJICH, AaUeTHIIEH, TOJYOI,
TJIMLEPUH, STHIEHTJIHNKOIb, (eHoN, (QopManbaernn, auneTanblerds, AaleToH, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCJIOTA, CTEAPHHOBAs, OJIEMHOBAS, MAJbMUTHHOBAs KHCIOTBI, TJIUIHH,
aJlaHUH, MaJIbT03a, PPYKTO3a, AHWIINH, TUBHHIJI, U30TPEH, XJIOPOIMIPEH, CTHPOJ U APYTHE),

c(OPMHUPOBAHHOCTb YMEHHUSI ONPEACISITh BUA XHUMHYECKOW CBSI3M B OPraHUYECKHX
COCOMHEHUX (KOBAJIEHTHAS 1 HOHHAS CBsI3b, G- U T-CBSI3b, BOAOPOAHAS CBSI3b),

c(pOPMHUPOBAHHOCTb YMEHHSI MPHUMEHSATH MOJIOKEHHSI TEOPUHU CTPOSHHS OPTaHUYECKHX
BemectB A. M. BytiepoBa st oObsICHEHUS] 3aBUCHMOCTH CBOHCTB BEIECTB OT UX COCTaBa U
CTPOCHUS,

c(OPMHUPOBAHHOCTb YMEHHUH XapakTepU30BaTb COCTaB, CTPOCHHUE, (PUIUUECKUE U
XUMHYECKHE CBOHCTBA TUIIMYHBIX MPEACTABUTENEH PA3IMUHBIX KJIACCOB OPTaHUYECKHUX BEIECTB:
AJIKAHOB, LMKJOAJKAHOB, AJKEHOB, AJIKAAMEHOB, AJKHHOB, apOMAaTHYECKUX YIJIEBOJOPOOB,
CIHPTOB, aJbJIETUAOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CIOXKHBIX 3(QHUPOB, JKUPOB,
HUTPOCOEINHEHUH U AMUHOB, aMHHOKHUCIIOT, OEJIKOB, yIIIeBOAOB (MOHO-, IU- U MOJHCAXaPHUIIOB),
WUIFOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXAYy HHMH YPaBHEHUSIMH COOTBETCTBYIOIIHUX
XUMHYECKIX PEAKLUH C UCMOIB30BAHUEM CTPYKTYPHBIX (OPMYIT,

c(OPMHUPOBAHHOCTb YMEHHsSI IOATBEPKIAATb HA KOHKPETHBIX MpPHUMEPAax XapakTep
3aBUCHMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHHYECKHUX COCAMHEHHWH OT KPAaTHOCTU WM THIIA
KOBAQJICHTHOH CBsI3U (G- U TT-CBSI3M), B3AMMHOTO BJIMSIHHSL aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTb YMEHHSI XapaKTePU30BaThb HCTOYHHUKH YIJIEBOJAOPOIHOTO  ChIPbS
(HeTh, TPUPOAHBIA Ta3, yroyib), CrocoObl ero nepepadoTKH M MPAKTHYECKOE MPHUMEHEHHE
NPOAYKTOB MEPEepadOTKH;

c(pOPMHUPOBAHHOCTb BJIAIEHUs] CHCTEMOH 3HAHMI O €CTECTBEHHO-HAYYHBIX METOIax
NO3HAHUS — HAaONMIONEHUH, W3MEPEHHH, MOJEIUPOBAHUH, JKCIEPUMEHTe (peasbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS,

c(OPMHUPOBAHHOCTb ~ yYMEHHUS TNPUMEHSTb OCHOBHBIE ONEpPAlHl  MBICIUTEIbHON
OeATeIbHOCTH — aHAJIM3 U CHHTE3, CpaBHEHHE, O000OILIeHHMEe, CHCTEMAaTHU3aLMUI0, BBISIBICHUE
NPUYHMHHO-CIIEICTBEHHBIX CBSI3€H — JIs1 H3Y4EHUs] CBOMCTB BEILECTB U XUMHUYECKUX PEAKLIN;
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c(pOpMHUPOBAHHOCTb YMEHUIL: BBISBISTH B3aUMOCBSI3b XUMHUUECKUX 3HAHUH C MMOHSITHIAMU U
NPEACTABICHUSMU JPYTUX €CTeCTBEHHO-HAYYHBIX MPEIMETOB sl 0oJjiee OCO3HAHHOTO
MOHMMAHHsI CYITHOCTH MaTepPHAIbHOTO €IWHCTBA MHPA, MCIMOJb30BATh CHCTEMHBIE 3HAHUS IO
OpPraHU4YeCKON XUMHH JJIsi OOBSCHEHHS U TMPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIHNX €CTECTBEHHO-
HAYYHYIO TIPUPOAY;

c(OPMHUPOBAHHOCTb YMEHUH: MPOBOIUTH PAacd€Thl IO XUMHUYECKMM (opmynam u
YPaBHEHMSIM XUMHUYECKHUX PEAKLHi C HCIOJb30BaHHEM (PU3NYECKUX BENUYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XaPAaKTEPH3YIOIIMX BEINECTBA C KOJIMYECTBEHHOW CTOPOHBI:
PacYEThI MO HAXOXKIACHUIO XUMHUYECKOH (POPMYJIbI BEIIECTBA MO W3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, MIPOAYKTaM CTOPAaHHMs, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB,

c(pOpMHUPOBAHHOCTb YMEHH: MPOTHO3HPOBATh, AHAIM3UPOBATh U OLIEHUBATH C IMO3ULIUH
SKOJIOTMYECKON 0€30MacHOCTH TOCTEACTBHA OBITOBOH M TNMPOWU3BOACTBEHHOW ESITEIbHOCTH
YeJiOBeKa, CBSI3aHHON C mepepadOTKON BEINeCTB, HCIONb30BATh IMOJyYE€HHbIE 3HAHUS IS
NPUHATHUS TPAMOTHBIX PEIICHUH MPOOJIeM B CUTYaLUsIX, CBSI3aHHBIX C XUMHEH;

c(pOPMHUPOBAHHOCTb YMEHHUH: CAMOCTOSITENIbHO IUIAHUPOBATh M NMPOBOIUTH XUMHUUECKUH
SKCIEPUMEHT (MOJyUYECHNE U U3YUYE€HUE CBONCTB OPraHMUYECKUX BEIIECTB, KAUECTBEHHbIE PEaKIINU
yIIEBOJOPOJOB PA3JIMYHBIX KJIACCOB M KUCJIOPOJACOIEPKAIMUX OPTaHUYECKHX BELIECTB,
pelIeHre JKCIEePUMEHTANbHBIX 3a/1ad MO PACNO3HABAHUIO OPTaHUYECKUX BEIIECTB) C
coOmonenneM mpaBuin OezomacHoro oOpaiieHuss ¢ BellecTBaMH U JabOpaTOPHBIM
obopynosanuem, (HOPMYJIHPOBATh LENb HCCICAOBAHUS, MPENCTABIATh B PA3JMYHON (opme
Pe3yJIbTAThI HKCIIEPUMEHTA, AaHAJTM3UPOBATH # OLIEHUBAThH UX JOCTOBEPHOCTH;

cpOpMHUPOBAHHOCTb YMEHUIL:

coOmoaTh MpaBUiIa 3KOJOTHUECKH LENecOO0pa3HOro MoBeNeHHs B OBITY U TPYAOBOM
OEATEIbHOCTH B LEJAX COXPAHEHHMsS CBOETO 3J0POBBS, OKPYKAIOIIEH NPUPONHOW cpenbl U
TOCTH)KEHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO NEHCTBHsS HAa JKMBBIE OPraHU3MbI OTPENEIEHHBIX
OPraHMYeCKHX BEIIECTB, MOHUMas cMbIca nokasatens [1/IK;

AaHAJM3UPOBATh  LENECOOOPAa3HOCTh  NPUMEHEHHsI  OPraHWYeCKUX  BEUIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3pEHHSI COOTHOIIEHUS PUCK-TIONb32,

c(OPMHUPOBAHHOCTb YMEHHI: OCYIIECTBIISATh IIEJICHANIPABICHHBIH MOUCK XUMUYECKOM
uHpOpPMALMN B PA3MYHBIX MCTOYHUKAX (Hay4dHas M y4eOHO-Hay4dHas JIUTEpaTypa, CPencTBa
MaccoBoil wHpopmauuu, MHTEpHET W Apyrue), KPUTHUECKH AHAJIM3HPOBATH XUMHUECKYIO
UH(POPMALIHIO, MepepadaThiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM
3a7a4en.

11 KJIACC

[IpenmerHble pe3ynapTaThl OCBOEHUS Kypca «OOmas W HeopraHMuYecKass XUMHsD)
OTPaKAIOT:

cpOpMHUPOBAHHOCTD MPENCTABJICHUHA: O MAaTEPHAIBHOM €IMHCTBE MHUPA, 3AKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBJICHHH MPHUPOIBL, O MECTE M 3HAYEHHH XMMHU B CHCTEME €CTECTBEHHBIX
HAYK U €€ poJiu B OOECIeYeHNH YCTOHYMBOTO PA3BHUTHUS, B PEIICHHUH MPOOJIEM 3KOJOrHYECKOH,
SHEPreTUYecKol W mnHIneBold O€30MacHOCTH, B PAa3BUTHH MEIHMLMHBL, CO3JAHHHM HOBBIX
MaTepuaioB,  HOBBIX  HMCTOYHHKOB  JHEPrHuH, B  OOECMEUYEHWH  PalMOHAIBHOTO
PUPOAOTIONB30BAHUS, B (POPMHUPOBAHUN MUPOBO33PEHUS U OOIIEl KyIbTyphl YEJIOBEKA, a TAKIKE
SKOJIOrHYeckr 0OOCHOBAHHOT'O OTHOIIECHUS K CBOEMY 3[J0POBBIO U MIPUPOAHOI cpere;

BJIAJICHUE CUCTEMOHW XHUMUYECKHX 3HAHUH, KOTOpas BKJKYAET. OCHOBOIOJIATAIOLINE
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO aTOMA, M30TOIIbI, JIEKTPOHHAst 000JI0UKa aToMa, S-
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, p-, d-aToMHbIe OpOWTaNM, OCHOBHOE W BO30YKIEHHOE COCTOSHHSI aToMa, TUOpUAN3AIs
aTOMHBIX oOpOuTaned, HOH, MOJIEKyla, BaJeHTHOCTb, JJIEKTPOOTPULIATENILHOCTb, CTEIEHb
OKHUCIIEHWsI, XMMHUYECKas CBs3b (KOBAJIEHTHAs, HMOHHAs, METAJUINYECKas, BOJOPOIHAS),
KPUCTAJUIMYECKasl pelIéTKa, XMMHUYECKash peaklus, PacTBOp, SJIEKTPOJMTBI, HEDJIEKTPOJIMTEI,
SJIEKTPOJIMTUYECKAsT  JUCCOLMALMA, CTeNeHb OUCCOLMALUM, BOAOPOMAHBIA  IOKa3aTelb,
OKHCIIUTEIb, BOCCTAHOBUTEJD, TEIUIOBON 3((EKT XUMHUYECKOH peakinu, CKOPOCTh XUMHUYECKOH
peakuuy, XHMHYECKOE pAaBHOBECHE, TEOPUM U 3aKOHBI (TEOPHsS SJIEKTPOJIUTHUECKON
auccouranuy, nepuoanydeckui 3axkoH .M. MeHneneeBa, 3aKOH COXPaHEHHsI MAacChl BELIECTB,
3aKOH COXPaHEHWs] U MpPEBpALleHUs] SHEPTUH NMPH XUMHUYECKUX pPEaKLMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BELIECTB, 3aKOH JEHCTBYIOIIHMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3bIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHUsA, JIEKAIHE B OCHOBE NMOHUMAHUsA NPUYMHHOCTH U CHCTEMHOCTHU
XUMHYECKUX SIBJICHUH, COBPEMEHHBIE MNPEACTABJICHUS O CTPOCHHM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIAPHOM W HAJAMOJIEKYJSIDHOM YPOBHSX, MpPEACTABICHUS O MEXaHU3Max
XUMUYECKHX PEAKUUHM, TEPMOAWHAMHYECKUX U KHUHETHYECKHX 3aKOHOMEPHOCTAX HX
NPOTEKaHUs, O XHMHYECKOM pPABHOBECHM, pacTBOpax W  JHUCIEPCHBIX  CHUCTEMAX;
(bakTONMOrNUECKHE CBENEHHsI O CBOWCTBAX, COCTaBE, MOJIyYEeHHH U O€30TaCHOM HCIOJIB30BAHUN
BAXHEWIIINX HEOPTaHMYECKHX BELIECTB B OBITY M NPAKTUYECKOH [ESTENbHOCTH YeJIOBEKa,
OOILINX HAYYHBIX MPUHLIMIAX XUMHYECKOTO MPOU3BOCTBA,

c(hOpPMHPOBAHHOCTH YMEHHIA. BBISBJIATh XapaKTePHbIC MPU3HAKY TOHATHH, YCTAaHABINBATH
UX B3aUMOCBsS3b, MCIOJb30BAaTh COOTBETCTBYIOLIHUE MOHSATUA MPHU ONHCAHUU HEOPTaHUYECKHUX
BELIECTB U UX IIPEBPALLECHHUI,

cpOPMHUPOBAHHOCTb YMEHHSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJIMKY IS COCTABIICHHS
dopMysT BelecTB W ypaBHEHMH XUMHUYECKHUX PEAKLUUH, CHUCTEMATUYECKYyI0 HOMEHKJIATYpy
(IUPAC) u TpuBHaibHbIE HA3BAHUS OTAEIBHBIX BEIIECTB;

cpOpMHUPOBAHHOCTb YMEHUS ONPENENATh BAJEHTHOCTh U CTETIEHb OKUCICHUS] XUMHUYECKUX
3JIEMEHTOB B COEOUHEHUSX, BHJ XUMUYECKOH CBSI3M (KOBAJICHTHAs, UOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS), THIT KPUCTAJUTHIECKOHN PEIIETKH KOHKPETHOTO BELIECTBA,

c(OPMHUPOBAHHOCTb YMEHHsI OOBACHATH 3aBHCUMOCTb CBOICTB BELIECTB OT BHJIA
XUMHYECKOH CBSI3M U THUIA KPUCTAUIMYECKOH pPEIIETKH, OOMEHHBIH M JOHOPHO-aKLIETITOPHBIN
MeXaHH3MbI 00pa30BaHUs KOBAJICHTHON CBSI3H;

cOpMHUPOBAHHOCTb YMEHUH: KIACCU(PHUIMPOBATh. HEOPraHMYECKHE BEINECTBA IO HX
COCTaBy, XMMUYECKHE PEAKIMH IO PA3JIMYHBIM IMPHU3HAKAM (YUCIY U COCTaBy PEarupyroIIinx
BEIIECTB, TEIJIOBOMY 5((EeKTy peakiuy, H3MEHEHHIO CTeNeHelW OKHCIEHHs 3JEMEHTOB,
0o0paTUMOCTH, YYaCTHIO KaTajJu3aTopa U JPYIrHe), CAMOCTOSITENbHO BBIOMPATh OCHOBAHMS U
KPUTEPUU IJIs KIIACCU(PUKALINN U3YIAeMbIX BEIECTB M XUMHYECKUX PEaKIni;

c(pOPMHUPOBAHHOCTb YMEHHsI PACKPBIBATH CMBICH THepuoguueckoro 3akoHa J[. W
MenneneeBa W JAEMOHCTPHPOBATH €r0  CHCTEMATHU3HMPYIOIIYIO, OOBSICHUTENBHYHO U
MPOTHOCTUYECKYIO (DYHKIINY,

cpOPMHUPOBAHHOCTb YMEHHUH: XapaKTePU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB MEepBOro—4erséproro nepuoaos Ilepmommueckon cucremsr JH.
MenpeneeBa, UCMOJb3Ys MOHATUS «IHEPreTHUECKUE YPOBHW», «IHEPreTHUECKHe MOAYypPOBHNY,
«s-, p-, d-aTroMHBIe OpOWTaTM», «OCHOBHOE U BO3OYKIAEHHOE SHEPTreTUYECKHE COCTOSHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB XMMHUYECKHX 3JEMEHTOB M HX
coenuHeHul no nepuonaM u rpynnam Ilepuoauyeckoii cucremsl [, 1. MeHneneesa, BaJe€HTHbIE
BO3MOJKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI HX 3JIEKTPOHHBIX 000JI0YEK;
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c(OpPMHPOBAHHOCTh YMEHHUN: XapaKTepPU30BaTh (OMHCHIBATH) OOIHUE XUMHYECKUE
CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKIATh CYLIECTBOBAHUE NEHETHMUECKON CBSI3U
MeX1y HEOPTaHUYECKMMU BEIeCTBAMHU C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIUX XUMUUECKUX
peaxkumii,

c(pOPMHUPOBAHHOCTb YMEHHUSI PACKPBIBATH CYLIHOCTbh. OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa 3THX PEaKUMN; Peakiuii HOHHOTO
oOMeHa TyTéM COCTaBIIEHHs HMX IOJHBIX M COKPAIIEHHBIX HMOHHBIX YPaBHEHHI, pEaKIHii
THOPOJIN3A; PEeaKkluil KOMIUIEKCOOOpa3oBaHMsA (HAa NpUMepe TUAPOKCOKOMIUIEKCOB LUHKA U
AFOMUHUSA),

c(pOPMHUPOBAHHOCTb yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKHX
peakuuil ¢ Yy4€TOM MX O3HEpPreTUYEeCKUX XapaKTEePUCTHUK, XapakTep H3MEHEHMsl CKOpPOCTU
XUMHYECKOH PEaKkIMH B 3aBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, & TAKXKE XapPaKTep CMEIICHUs
XUMHYECKOTO PAaBHOBECHSI MO]] BIMSHUEM BHEIIHUX Bo3aeicTeuil (mpunuun Jle Ilatense);

cpOPMHUPOBAHHOCTb YMEHHSI XapaKTEPH30BATh XUMHUUYECKUE PEAKIUH, JIeXKAIE B OCHOBE
NPOMBIIIJICHHOTO TOJYYeHUS CEPHOH KHCJIOTBl, aMMHaka, OOIIue Hay4Hble NPUHIIHIITBI
XUMHYECKIX TPOM3BOJCTB, LEJIECOOOPA3HOCTh NPUMEHEHHsT HEOPTaHWYECKUX BEILIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3pEHHSI COOTHOIIEHUS PUCK-TIONb3a,

c(hOpPMHPOBAHHOCTD BJIQJICHUSI CUCTEMON 3HAHUI O METO/NAaX HAYYHOTO MO3HAHUS SBJICHUH
npupoabsl — HaOMIOAeHWE, W3MEPEHHe, MOISIUPOBAHUE, OKCIEPUMEHT (peasbHBId |
MBICJICHHBIH), HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPHUMEHSTb 3TH 3HAHHSA TPU
SKCMEPUMEHTAIbHOM HCCIICIOBAHUH BEINECTB W I OOBSCHEHHS XUMHUECKUX SIBJICHHIH,
HUMEIOLIUX MECTO B NIPUPOAE, IPAKTUUECKOH EATENbHOCTH YeJIOBeKa U B IOBCEAHEBHOMN JKU3HU;

cpOpMHUPOBAHHOCTb YMEHUS BBISBIISITh B3AUMOCBS3b XUMHUUECKUX 3HAHHUH C TIOHATHSIMH H
NPEACTABICHUSAMU JPYTUX €CTeCTBEHHO-HAYYHBIX MPEIMETOB sl 0ojiee OCO3HAHHOTO
MOHMMAaHMsI MaT€PUAILHOTO €AMHCTBA MUPA,

cpOpMHUPOBAHHOCTb YMEHUSI MPOBOIUTH PACYETHI: C UCIIOJIB30BAHUEM MOHATHH «MaCcCOBast
TOJIs1 BEIIECTBA B PACTBOPE» M «MOJISIPHAsI KOHLEHTPALIMS); MAcChl BEIIECTBAa WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCe WM O0BbEMY OHOTO M3 YUACTBYIOLINX B PEAKLIUU
BEIIIECTB; TEIUIOBOTro 3(dekra peakuy; 3Ha4eHUST BOIOPOIHOTO MMOKA3aTeNsl PACTBOPOB KHCIIOT
U 1IeNouell ¢ WU3BECTHOH CTEMEHbI0 MUCCOIMALMHU, Macchl (00bEMa, KONMMYECTBA BEINECTBA)
MPOAYKTa PeakL1H, €ClId OJHO U3 MCXOJHBIX BELIECTB JJAHO B BHUJE PAacTBOpa C ONpPENEIEHHON
MacCOBOH [0oJiel pacTBOPEHHOIO BEILIECTBA WM JTAHO B H30BITKE (MMEET IMPHUMECH), IOJHU
BBIXOJIa MPOJYKTA PEAKLIUH, OObEMHBIX OTHOIICHHUH ra30B;

c(pOpMHUPOBAHHOCTb YMEHHUH: CAMOCTOSITENIbHO IUIAHUPOBATH U MPOBOIUTH XUMHUYECKHIM
SKCMEPUMEHT (TIPOBECHNE PeaKnii HOHHOTO OOMEHa, MOATBEPKICHNE KaYeCTBEHHOIO COCTaBa
HEOPraHUUYEeCKUX BELIECTB, ONpesieJieHe Cpeibl paCTBOPOB BEIECTB C MOMOILIBI0 UHIUKATOPOB,
U3yUYCHHE BIHUSHHUS Pa3MYHbIX (PAKTOPOB HA CKOPOCTh XHMHUUYECKOH pEaKIHH, pelIeHne
SKCIIEPUMEHTAIIBHBIX 3a7a4 1Mo TeMaMm «Metamutby u «Hemeramib») ¢ coOmonernemM mnpasu
OezomacHoro obpaieHust ¢ BewmecTBaMu U J1abopaTopHBIM 00OpyaoBaHuEM, (POPMYyITHPOBATH
LeJIb MCCIENOBAaHMs, TPEACTABIATh B PAa3MYHON (opMe pe3ynbTaThl HKCIEPUMEHTA,
aHAJIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpPMHPOBAHHOCTh YMEHUH: COONIONATh MPaBUJa MOJb30BAHUS XUMUYECKOW MOCYI0ON U
naboparopabiM 000pynOBaHuEM, OOpaIleHUsT ¢ BEIIECTBAMU B COOTBETCTBUH ¢ MHCTPYKLIUSIMHU
IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB, 3KOJIOTHUECKH Leneco00pa3Horo
NOBEJCHU B OBITY W TPYAOBOH [EATENBPHOCTH B LEIIX COXPAHEHUS CBOErO 3I0POBbBS,
OKpY)XaroLle NPUPOAHON Cpenbl U JOOCTHXKEHUST €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATH
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OTACHOCTb TOKCUYECKOTO JAEHCTBHS HA JKMBBIE OPraHU3Mbl ONPENENEHHBIX HEOPTaHUYECKHX
BEILIECTB, MOHUMas cMbIc nokaszarens [1/IK;

c(OPMHPOBAHHOCTb YMEHHI: OCYIIECTBIISITh IICJIEHATIPABICHHBI MOWCK XUMHYECKOU
uHpOpPMALMK B PA3MYHBIX MCTOYHWKAX (Hay4dHas M y4eOHO-Hay4dHas JINTEpaTypa, CPencTBa
MaccoBoil wHpopMmauuu, MHTEpHET W Apyrue), KPUTHYECKU AaHAIM3UPOBATh XHUMHYECKYIO
UH(POpPMALIHIO, MepepadaThiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBHUH C MOCTABJICHHOHN y4eOHOM
3a7a4en.
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TEMATHYECKOE INIAHUPOBAHHUE 10 KJJACC

KosauuyectBo uacos DJeKTPOHHbIE
(uudposrie)
Ne n/m | HaumeHoBaHHe pa3iesioB M TeM NMPOrpamMMbl Kourpoabubie | Ipakruueckue
Bcero o0pa3oBaTejibHbIE
padoTbI padoTbl pecypent
Paspnen 1. TeopeTnueckne 0CHOBBI OPraHH4YeCKOH XHMMHH
IIpenmer opranndeckoi xumuu. Teopust
1.1 CTPOEHUS OPraHuYeCcKuX coeMHeHu A. M. 8
bytneposa
Hroro no pazneny 8
Paspnen 2. Yraesoaopoabt
21 IIpenenvHble yraeBoAOPOAbI — alIKaHBbI, 5
LUKJIOAJIKaHbI
29 HenpenenbHele yraeBoaopoabl: alKeHbl, 14 !
aJKaJueHbl, aTKUHbI
23 ApomaTtHyecKkue yrieBoaopoasl (apeHsbl) 8
24 IIpupoaHble HCTOYHUKHU YITIEBOAOPOIOB U UX 4
' nepepaboTKa
2.5 I'anoreHnpon3BOIHbBIE YIIIEBOAOPOIOB 4 1
Hroro no pazneny 35
Pa3znen 3. Kuciopoacoaep:kamue opraHu4eckue coeIHHEHUs
3.1 Cnuptel. PeHon 11 1
KapOoHunbHbIE COSAMHEHUS . aJIbACTHIBI U
3.2 keToHbL. KapOoHoBbIe KUCIOTHL. ClIOKHBIE 21 1
s¢upsl. Kupsl




33 Yraesonbl 9
Hroro no pazneny 41
Pasnen 4. AzoTcoaep:xkamue opraHudecKue coeInHeHHs

4.1 AMMHBI. AMUHOKHUCIOTHI. benku 12
Hroro no pazneny 12
Pazgen S. BoicokomoJieKyasipHble COeAUHEHUS

5.1 BricOKOMOIEKYISpPHBIE COEAUHEHUS 6
Hroro no pazneny 6
OBUIEE KOJINYECTBO YACOB 11O ITPOTPAMME 102
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TEMATHYECKOE IINIAHUPOBAHHE 11 KJIACC

KosauuyectBo uacos DJeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P KonTtpoabubie | IIpakTHueckue (mupp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Pazgen 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atoma. [lepuoanueckuii 3aK0H 1
1.1 Ilepuonuyeckas CUCTEMAa XUMHYECKUX 9
anemenToB /. 1. Menneneera
12 Ctpoenue BemecTsa. MHOroobpasue 1 !
' BEIIECTB
1.3 XUMHYECKHE peaKLun 19 1 3
Hroro no pazneny 39
Pazgen 2. Heopranuueckasi XuMus
2.1 Hemeranbl 31 1
2.2 Mertannbl 23 1 2
Hroro no pazneny 54
Pazgen 3. Xumusi v ;KU3Hb
31 MeTo/ibl MO3HaHUS B XUMUH. XUMHUS U 9 |
' JKU3Hb
Hroro no pazneny 9
OBIIEE KOJINYECTBO YACOB 11O 102 5 3

IMPOI'PAMME
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