Pa6ouasi nporpamma no yueOHoMy npeaMety « Xumush» (yriry0aéHHbIN
YPOBEHbB).

PabGouass mporpamMma 1o y4yeOHOMY mpeameTy «Xumus» (yriayOiE€HHBIHI
ypoBeHb) (mpeaMeTHas o01acTh «EcTecTBeHHO-Hay4dHBIE TMpeaMETh») (Hanee
COOTBETCTBEHHO — TporpamMma I0 XHWMHH, XUMHsI) BKIIOYAET TOSCHUTEIHHYIO
3aIHICKY, COJIepKaHUE 00yUEHUs, TUIAHUPYEMbIE PE3yJIbTaThl OCBOSHUS MPOTPAMMBbI
0 XMMHUHU.

[TosicHuTeNbHAS 3alUCKa OTpa)KaeT OOIIME e U 3aJ]a4u U3YUCHUS] XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEMOCHIIOK K €€ N3YyUEHUIO0 00yJaroluMUCS,
MECTO B CTPYKTyp€ Y4eOHOro IJIaHa, a TaKXkKe MOJIX0Jbl K 0TOOpY collepKaHus, K
OTIPEICIICHUIO TIAaHUPYEMBIX pEe3yJIbTaTOB M K CTPYKType TEMaTHUYECKOTO
TUTAaHUPOBAHMUS.

Conepxkanre OOyYEeHHS pacKphIBaeT COJCpKATCIbHBIC JIMHUH, KOTOPHIE
npeIaraloTces s 003aTebHOTO N3YUYEHHS B KKIOM KJIacce Ha yPOBHE CPETHErO
oO1rero oOpa3oBaHusI.

[[manupyeMbie pe3ynbTaThl OCBOSHHUS MPOTPAMMBI M0 XUMHU BKJIIOYAIOT
JMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh NEPHOJI OOyUEHUsI Ha YPOBHE
cpemHero oo1ero oopa3oBaHus, a TAaKXKe MPEeIMETHBIE JOCTIKEHHS 00yJaroerocs
3a KaxAbld rox oOyuyeHus. HaydHo-meTogumueckoil OCHOBOM Uisl pa3pabOTKu
TUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHSI POTPAMMBI 110 XUMUH JJI1 YPOBHS CPETHETO
o0111ero oOpa3oBaHus SABJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXOI.

[HosicuuTeIbHAS 3aNIMCKA.

[Iporpamma 1O XUMHUM Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs
pa3pabotaHa Ha ocHoBe {DeaepasnibHOro 3akoHa oT 29.12.2012 Ne 273-03
«O0 obpazoBanuu B Poccutickoit @eneparuny» (PeaepanbHblil 3aKoH oT 29.12.2012
No 273-®3 (pen. ot 16.04.2022) «O06 ob6pazoBanuu B Poccuiickoit denepanmny),
TpeOoBaHMii K pe3ynbTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIBHOW MPOTPaMMBbI
cpenHero  obmero  oOpa3oBaHus, TpencTaBlieHHbIX B DemepaibHOM
roCyJJapCTBEHHOM 00pa30BaTEeIbHOM CTaHAAPTE CpeaHEro oOIIero oOpa3oBaHUs

(ITpukaz MwunoOpHAyku Poccum ot 17.05.2012 Ne 413 «OO0 yTBepkaeHUH



benepaibHOrO rocyAapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHAAPTa CPEITHETO OOIIETo
oOpa3oBaHus»), ¢ yuétom «KoOHIENIMKU MpenojaBaHus y4dyeOHOro MpeameTa
«Xumus» B 00pa3oBarelibHBIX opraHuzanuax Poccuiickoit  ®Deaepaiuu,
peau3ylonmx OCHOBHbIE 001eoOpa3oBarenbubie mnporpammbly  (KoHuenmus
MPETNoIaBaHms y4eOHOTO TpeaMeTa « XUMHEs» B 00pa30BaTEIbHBIX OPTaHU3AIUIX
Poccuiickoii  ®eneparuu, peam3ylOMMX OCHOBHBIE —0011€00pa3oBaTeIbHBIE
nporpammsl (yTB. pemienueM Komnernn Munnpocsemienust Poccuun, mpotokon ot
03.12.2019 Ne IIK-4BH) M OCHOBHBIX MOJOXEHHUWA (eAepaIbHOW MNPOrpPaMMBbl
Bocniutanusi (DenepasnbHas mporpamma BochnuTaHus (0Jo0peHa penieHueM
dbenepaabHOro y4eOHO-METOIUUECKOTO 00BbEIUHEHHUS 10 00IIeMy 00pa30BaHHUIO,
npotokona ot 02.06.2020 Ne 2/20).

VY4eOHblil ipeAMeT «XUMHUS» Ha YPOBHE YIIyOJEHHOTO M3Y4YEHUs 3aHUMAET
BaKHOE MECTO B CHUCTEME €CTeCTBEHHO-HAy4yHOro oOpa3oBanus ydammxcs 10-11
KJ1accoB. M3ydeHue npeameTa, peajiuzyemMoe B yCIoBUsX TudepeHnpoBaHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJbI, HEOOXOAUMYIO JUIS
aJanTanuy UX K OBICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HH B COIMYyME, a TAKKE IS
MPOJIOJKEHUS O0yUEHHUSI B CPETHUX CIIEIUATBHBIX U BBICIINX YU€OHBIX 3aBE/ICHUSX,
B KOTOPBIX XUMUSI SBJISIETCS] OJTHOM M3 TPUOPUTETHBIX AUCIUILIVH.

B mnporpamme mo XuMHUM Ha3HAYCHUE TMpeaMeTa «XHUMHs» TOJydaeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, coaep KaHus,
pe3yNnbTaToB OOyYeHHS M TpeOOBAaHWUN K YPOBHIO IOJATOTOBKH BBITYCKHHKOB.
CBUIETENTLCTBOM TOMY SIBJISIFOTCS CJIEAYIONIME BBIMOJIHSEMBIE MPOTPaMMOM 110
XUMUHU (QYHKIIHH:

nH()OPMAITMOHHO-METOANYECKasl, peanu3aius KOTOpol  oOecreynBaeT
MOJIYYCHHUE TPEJCTABICHUS O IENSIX, COICpKAHUHU, OOIIe cTpaTerun oOydeHUs,
BOCITUTAHUS W PAa3BUTHS OOYYAIOIIMXCS CPEICTBAMH IIPEIMETa, M3ydaeMoro B
pamMKax KOHKPETHOTO TIpoduIis;

OpraHu3alOHHO-TUIAHUPYIONIAsl, KOTOpask IPpeayCMaTPUBAET ONpPEEICHHE:



NPUHLIAIIOB CTPYKTYPUPOBAHUS U IMOCIIEJOBATEIbHOCTH M3YUYEHHUS! yueOHOTO
MaTepHuaa, KOJUYECTBEHHBIX U KaYECTBEHHBIX €0 XapaKTEPUCTHK;

NOAX0/10B K (hOPMHUPOBAHUIO COACPKATEIHLHOM OCHOBBI KOHTPOJS U OLICHKHU
00pa30BaTENbHBIX JOCTHKCHUN OOYYAIOIIUXCS B PaMKaX UTOTOBOM aTTeCTaIllH B
dbopme eTMHOTO TOCYAaPCTBEHHOIO 9K3aMEHa 10 XUMHUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YUEHUSI XUMUU:

yCTaHaBIMBAECT HMHBAPUAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeNIbHOE
JUTSL U3YYEHUS B paMKax OTAENbHBIX NMpoduieH, mpeaycMaTpuBaeT pacipeieiieHue
U CTPYKTYpUpPOBaHHE €ro MO KjaccaM, OCHOBHBIM  COJEP>KATEIbHBIM
JUHUSIM/pa3siesiaM Kypca;

naéT MpPUMEPHOE pachpesesieHue Y4eOHOTO BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

npeyiaraeT MpUMEPHYIO MOCIE0BATEIbHOCTh U3yUEHHUS yueOHOro MaTepuraia
C Y4ETOM JIOTMKHM IOCTPOCHHUSI Kypca, BHYTPHUIPEAMETHBIX M MEKIPEIMETHBIX
CBSI3CH;

JAET METOJIMYECKYI0 HMHTEPIPETALMIO LENEeW M 3akad U3ydeHUs Ipeamera
Ha yrayOJ€HHOM YPOBHE C yYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO
oOpa3oBaHUsl, COJIEPKATEILHON XapaKTePUCTUKU IUIAHUPYEMBIX PEe3yJIbTaTOB
OCBOCHHMSI OCHOBHOM 00pa30BaTeILHOM MPOTrpaMMBbl CPETHETO 00111eT0 00pa30BaHUs
(JIMUHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIbHBIX JEHCTBUI y4Y€HHKa 1O OCBOCHHUIO COJECpPKaHUS
peaMeTa.

[Io BceM Ha3BaHHBIM MO3ULMIM B MPOrpaMMe MO XMMHHM MPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHusl.

[Iporpamma 1Mo XMMHU CIYKUT OPUEHTUPOM JUIsl COCTABIICHUS aBTOPCKUX
pabouux mporpamMMm. 3a mpeaeraMd YCTAaHOBJICHHOM MPOrpaMMOMN IO XHUMHUU
00s3aTeNIbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJEp)KaHMs y4eOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIONIEH,

KOTOpasd AO0JIKHa OIPCACIATBCA B COOTBCTCTBHMHU C HAIIPABJICHHUEM KOHKPETHOI'O



npo¢uist o0yueHusi. ABTopamMu paboyuX MPOrpaMM MOKET OBbITh IPEII0KEH HHON
MOJIXO0J] K CTPYKTYPUPOBAaHUIO y4eOHOrO0 MaTepuaja M IMOCIEAOBATEILHOCTH €ro
U3y4YeHUs1, CBOE BUICHHE ITyTEH U CIOCOO0B (POPMUPOBAHUS CUCTEMBI PEIMETHBIX
3HaHWW, YMEHUN U BUJOB YU4eOHOM JESTEIbHOCTH, & TAKKE CHCTEMbI CIIOCOO0B U
METOJAMYECKUX MPUEMOB IO PA3BUTHIO U BOCITUTAHUIO 00YYAIOIIUXCSI.

B cootBercTBUM ¢ KOHIENTyaldbHbIMM TonoxkeHusmu POIOC COO
O Ha3HAYCHUU TPEIMETOB 0a30BOr0 M yriayOJIEHHOrO YPOBHEW B cCHUCTEME
nuddepeHIupoBaHHOTO OOYyYEeHHs Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs
y4eOHBIM mpeaMeT «XUMHUS» Ha YpPOBHE YTIYyOJIEHHOTO HW3YUYEHHUs] HaIpaBliCH
Ha pealu3alyi0 NPEEeMCTBEHHOCTH C IMOCJIEAYIOIMM 3TaloM IOJXYy4YEHUs
XUMUYECKOTO OOpa3oBaHMsI B paMKaxX H3yUYCHHs CIEIHAIbHBIX €CTECTBEHHO-
HAyYHBIX M XUMHUYECKUX AUCIUIUIMH B By3aX M OPTaHU3AIUAX CPEIHETO
npodeccuoHanbHOr0 00pa3oBaHus. B 3Tol CBA3U H3ydeHHE TpeaMeTa «XUMUSDH
OpPUEHTHUPOBAHO MPEUMYIIIECTBEHHO Ha PACIIUPEHUE U YTIyOIeHHE TEOPETUIECKOM
Y PAKTAYECKOM MOATOTOBKM 00YYaIOIIUXCs, BEIOPABIIUX ONPEeAeTIEHHBIN MPodUiib
OoOy4eHHMsI, B TOM YHUCJIE C EPCIIEKTUBOM MOCIEIYIONIETO MOJIYYSHHUS] XUMHUUECKOTO
00pa3oBaHus B CPETHUX CHECIUATBLHBIX U BBICIIUX YU4E€OHBIX opranu3anusx. Hapsmy
c atuM, B cBete Tpedoanuit ®I'OC COO k miaHupyeMbIM pe3yiibTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON IPOrPAMMbI CpPETHET0 00IIEro 00pa3oBaHus U3YUCHHUE
npeaMera «XUMHUS» OPUEHTUPOBAHO TaK)Ke Ha pelIeHHEe 3a7ad BOCIUTAHUS U
COIIMAJILHOTO  pa3BUTUA  oOydaromuxcs, Ha  GOpMHpOBAaHHE y  HUX
OOIIIEUHTEIUICKTYAJIbHBIX YMEHUN, yYMEHUN palldoHalu3aluu y4eOHOro Tpyaa
U O0OOIIEHHBIX CIMOCOOOB JEATEIBHOCTH, HUMEKOIINX MEXIUCIUILUIMHAPHBIN,
HAANPEIMETHBIN XapaKkTep.

CocTaBnsomMMHA NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYONEHHOTO M3Y4EHHS
ABJIIOTCSL  YIUIyOJN€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onmpeneneHny Moaxoa0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allid COJIEPKAHUS JTHX KYpCOB B MpOrpamMme IO XUMHUU 32 OCHOBY
npuHATH nojoxkenust GI'OC COO o paznuuunsx 6a30BOTO U YIITYOJIEHHOTO YPOBHEH

HN3Yy4YCHUS IIPCAMCETA.



OcHoBy coaepxaHust KypcoB «Opranuueckas xumus» u «OOmas
Y HEOPraHW4YecKass XUMUS» COCTAaBJSIET COBOKYHNHOCTb NMPEIMETHBIX 3HAHUN U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs MpeaMera. JTa cUCTeMa
3HAHMM MOJy4YaeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTrMYECKOr0 MaTepHalia.
Tak, Ha yrnyOn€HHOM YpOBHE M3yud€HHUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTEIBHOTO YBEIUYECHHS 00bEMA 3HAHUI O XMMHYECKHUX 3JIEMEHTAX U CBOMCTBAX
WX COEJMHEHUN Ha OCHOBE PACIIUPEHUS U YTIyOJIeHUs MTPEACTABICHUN O CTPOSHUU
BEIIECTBA, XUMHUYECKOM CBSI3M W 3aKOHOMEPHOCTSAX MPOTEKAHMS pPEaKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue mnepuoanyeckoro 3akoHa u llepmoanueckod CHCTEMBI XUMHUYECKHX
AJIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MIPEICTABICHUSX
O CTpPOEHMH aTroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOUKH 3PEHMS
HHEPreTUUECKUX U3MEHEHUH Npu e€ 00pa30BaHUU U pa3pyLIEHUH, a TAKKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUNOB peakUui AOMOIHSIETCS
dbopMUpOBaHHEM TpEACTAaBIECHUI 00 AJIEKTPOXMMHUYECKUX Mpoleccax u
AIIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHu4eckoil XuMuu rpu
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHUMAaHHE BOIPOcaM 00 AJIEKTPOHHBIX 3 (deKxTax, 0 B3aUMHOM BIIUSIHUM aTOMOB
B MOJIEKYJIaX U MEXaHU3Max peaKkiuil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEP)KaHNE KYPCOB XUMHUH YTITyOIEHHOTO
YPOBHS MU3YUCHHUS JJII KJIACCOB OMPeAeIEHHOro poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSAHHME CMEXKHbIE MpeAMeThl. Tak, HampuMmep, B COAEpPKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3nYecKoro npoduiis 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa rno oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexynsipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHHsI MacChl M SHEPTUHU, 3aKOHBI

TEPMOANHAMUKH, BJICKTPOJIN3a, IPCACTABICHHA O CTPOCHUH BCIICCTB U APYTUC



B T0 ke BpemMs B  coaepXKaHMM ~ NpeaMeTa Il KJIAcCOB
XUMHKO-OHOIOTnYeckoro mpoduis OonbIIui  yOenbHBIA Bec OyaeT HMETh
opranuyeckas Xumus. B 3Tom ciiydae mpenocTaBisieTcss BO3MOXKHOCTD AJisi Oojiee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKHe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMINUAbI, OEJKHU, YIJIEBOJbI, HYKJIECHHOBbBIE
KHCIIOTHI U Apyrue. Ilpu 3ToM 3HaHHS O COCTaBE M CBOMCTBaX MpEACTaBUTEIEH
OCHOBHBIX KJIACCOB OpraHUYECKUX BEIIECTB CIIyKaT OCHOBOM
JUTSL U3YYCHHSI CYIIIHOCTH MPOIIECCOB (POTOCUHTE3A, IbIXaHUs, MTUILEBAPCHHUS.

B mnnane QopMupoBaHMsT OCHOB HAy4YHOTO MHPOBO33PEHMS, OCBOEHUS
OOIIEHaY4YHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HAHMM HW3y4YeHue MnpeaMera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBS3AX C y4€OHBIMU IMpEAMETaMHU, BXOIAIIUMH B COCTaB
npeaIMeTHbIX obnactell «EcTecTBEeHHO-HayuHble NpeAMETh», «Maremaruyeckas
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yuenun yueGHOro npeamMera « XUMUs» Ha YIiIyOJEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3zoBaHus (Ha 6a30BOM YpPOBHE),
3ajjaueil MEepBOCTENIEHHONM 3HAUYMMOCTU SBJsIETCSl (POPMUPOBAHME OCHOB HAyKHU
XUMHH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUYECKON e TeIbHOCTH
YyeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenune 3Toii 3ana4un Ha
yIIyONEHHOM YypOBHE HW3YYEHHs MpeAMeTa MpeArnojaraeT peaju3aluio TaKux
LesaeH, Kak:

(dbopMHpOBaHUE MTPEACTABICHUIA:

O MaTepUAIIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U IO3HABa€MOCTH
SBJICHUI MTPUPOJBI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ Beayllen
PO B 00€CTIEYEeHNH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH IPoOiieM
HKOJIOTUYECKOM, DHEPreTUYeCKOW U THUIEBOM O€30MacHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3JaHUU HOBBIX MAaTE€pPUATIOB, HOBBIX HCTOYHUKOB OHHEPruUd, B
0o0eCreYeHnn  pPalMOHAIBHOTO  MPHUPOAOIOIB30BaHUSA, B  (POPpMHUpPOBAHUU

MHUPOBO33pEHUSI M OO0IIel KyJbTyphl YEJIOBEKa, a TaKKe HKOJIOTHYECKU



000CHOBaHHOTO OTHONICHUS K CBOEMY 37I0POBBIO U MIPUPOTHON CPEIE;

OCBOCHHME CUCTEMbI 3HAHHM, JICKAIMNX B OCHOBE XUMUYECKON COCTABIIAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (yHIAMEHTAIbHBIX IMOHSATUN, 3aKOHOB U
TEOpUN XUMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHHM BEIIECTBAa Ha Pa3HbIX
YPOBHSIX ~—  ATOMHOM,  HWOHHO-MOJIEKYJISIPHOM,  HaJMOJEKYJISPHOM, O
TEPMOJMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUSA XUMUYECKUX
peaknuii, 0 XUMHYECKOM pPAaBHOBECHH, PACTBOPAX W JNHUCIIEPCHBIX CHUCTEMaxX, 00
OOIIMX HAYYHBIX MIPUHIIMIIAX XUMUYECKOTO IPOU3BOJICTBA,;

dbopmupoBaHUEe Y 00yUJaIOINUXCs OCO3HAHHOTO TOHUMAaHHsI BOCTPEOOBAaHHOCTH
CUCTEMHBIX XMMHYECKUX 3HAHHUM ISl OOBSICHEHMS KIIIOYEBBIX HUJIEU U MpoOsiemM
COBPEMEHHOW XUMHH, JJIs1 OOBSICHEHUSI W MPOTHO3UPOBAHUS SBIICHUM, UMEIONTUX
€CTECTBEHHO-HAYUYHYIO MPUPOJY; TPAMOTHOIO pEIICHUs MPOOJIeM, CBS3aHHBIX C
XUMUEW, TPOTHO3UPOBAHUS, aHAIW3a W OLEHKH C TO3ULHA SKOJIOTMYECKON
0e30MacHOCTH TOCHEJACTBUN OBITOBOM UM MPOU3BOJCTBEHHON JEATEIHLHOCTH
YeJoBeKa, CBSA3AHHOM C XUMHUYECKUM MPOU3BOJCTBOM, MCIIOJIB30BAHUEM U
nepepadoTKOMN BEIECTBR;

yriyOJieHue NpEeACTaBICHUM O HAy4YHBIX METOJAaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOPETEHUsST YMEHUW OPUEHTHUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS
XUMHUUYECKUX SABICHUHN, UMEIOIINX MECTO B TPUPO/JIE, B MPAKTUYECKOU AEATETbHOCTH
Y TOBCETHEBHOM KU3HU.

B miane peanuzanuy NnepBOOYEPEAHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHCTEMBI CpefHero oOiero oOpa3oBaHUsl MPU HU3YUYCHUHU
npeaMeTa « XuMus» Ha yriiyoJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT
TaKue UEeU U 33/1a4d, KakK:

BOCIHUTaHUE YOSXKIEHHOCTH B MO3HABAEMOCTHU SIBJICHUW MPUPOJbI, YBAKECHUS
K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX W MPHUKIAJHBIX MCCICTOBAHUMN
B XUMHUH, (OpMUpPOBAHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO U TIO3HAHHWIO, CIOCOOHOCTEH K

CaAMOKOHTPOJIO W CaMOBOCIIHMTAHWIO Ha OCHOBC YCBOCHH:A O6H.IC‘I€JIOBC‘ICCKI/IX



LICHHOCTEM;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYyAJIbHBIX U TBOPUYECKUX
crocoOHocTel oOydaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEIHLHOT'O OTHOIICHUS
K caM000Opa3oBaHUI0 U HEMPEPHIBHOMY OOpPA30BAHMIO KaK YCJIOBHUIO YCIEIIHON
npodecCHOHaNbHON U OOIIECTBEHHOM JNesTEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/I0POBbIO M IOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

dbopMHpOBaHWEe YMEHWI H HABBIKOB Pa3yMHOTO MPUPOJIOIOIH30BAHUS,
pPa3BUTHE SKOJOTUYECKOW KYJbTYpbl, NPUOOPETEHHE OMbITa OOIIECTBEHHO-
IIOJIE3HOM IKOJIOTHYECKOM ACSATEIBHOCTH.

OOmiee YMUCIO YacoB, PEKOMEHJIOBAHHBIX IS  HW3YYEHHS]  XUMHHU
Ha yriy0jaeHHOM ypoBHE, - 204 yacos: B 10 kiacce - 102 yaca (3 yaca B Hezleni0), B
11 xmacce - 102 gaca (3 gaca B HeIeIIO).

Cooepircanue ooyuenus 6 10 knacce.

Opranuyeckasi XuMusl.

(Kypcueéom B HNaHHOM TEKCT€ OYAYT BBIJIEICHBI 3JIEMEHTBHI COJEPKAHUS
y4eOHOro Marepuaia, KOTOpble H3Y4aloTCs B O3HAKOMHUTEIHHOM IUIaHE U HE
BKJIIOYAIOTCSI B COCTaB MPEIMETHBIX pe3yiabTaToB ocBoeHus OOIT COO).

TeopeTudyeckre OCHOBBI OPTaHUYECKON XUMUH.

[IpeameT u 3HaAUCHHE OPTAaHUYECKOW XUMUH, PEICTABIIEHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHCHUH.

DNEeKTpOHHOE CTPOEHUE aroMa YIiepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCTMHEHUSX. TUMbl rTHOpUAN3aLIMU AaTOMHBIX OpOUTasel yrieposa.
Mexanu3mMbl  00pa3oBaHUS KOBaJE€HTHOW CBsi3M (OOMEHHBIHW H  JIOHOPHO-
aKLENnTOpHbIN). THUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpuHapHasi, 1BOHAs W TpoWHas cBsi3b. CrOCOOBI pa3pbiBa CBSI3€H B MOJIEKYJIAaX
opraHuveckux BemecTB. [loHsATHE O CBOOOMHOM paguKaie, Hykieodhwie u
anexTpodue.

Teopust cTpoeHust opranudeckux coeauHeHud A.M. bytnepoBa wu

COBPEMEHHBIC TIPEACTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS



OPraHUYECKUX COeNMHEHUH. MOoneKkyasipHble U  CTPYKTypHbIE  (HOpMYIIBI.
CrpykTypHble (OpMyJbl pPa3IU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaLIEHHA,
CKEeJIeTHASI.

N3omepusi. Bunbl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnekTpoHHble A(@PEeKThl B MOJEKyJIaX OpPraHUYEeCKUX  COCTUHEHUH
(MHAYKTUBHBIN U ME30MepHBIN 2 PEeKTHI).

[IpencraBienne o KiaaccUPUKAMM oOpraHUYeckux BemecTB. [loHsTHe
o  (yukuuoHaneHOM  rpymme.  ['omonorus.  ['oMosnorumyeckue — psiibl.
Cucremarnueckass HOMeHKiatypa opranudeckux coeaunennit (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OTAEIIBbHBIX MPEICTABUTEIICH.

OcobeHHocTy U Kiaccu(uUKalysg OpraHudeckux peakuuid. OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCNIEpUMEHTANIBHBIE METOJbl HM3yY€HHUS BEIIECTB M MX MpPEBpallleHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
OMBITHI M0 MPEBPALIEHUI0 OPTaHUYECKUX BEIIECTB MPU HArpeBaHUM (ILJIaBJICHUE,
oOyriMBaHUE M TOPEHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYJ] OpPraHMYECKUX
BEILECTB.

YTi1€eBOI0POBI.

Ankanbl. ['omonmoruueckuil psifi ankaHoB, oOmiasi ¢opMmyrna, HOMEHKIATypa
U U30MepHs. DIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKaHOB,
sp3-rubpuamsanus aTOMHBIX opOuTanell yriuepoupa, ©-CB3b. Kowughopmepoi.
Pu3nYeCKUe CBOMCTBA aJIKAHOB.

XWMUYECKHE CBOWCTBA AQJIKAHOB: PEAKUIMHM 3aMEUIEHUs, HW30MEpH3aluU,
JNETUIPUPOBAHMS, LUKIN3ALUU, MUPOJIN3a, KPEKUHra, ropeHus. lIpeocmasnenue
0 Mexauusme peaxkyuil paoukaibHO20 3aMeueHUsl.

Haxoxnenue B mpupoie. CriocoObl OMydeHus: U MpUMEHEHHE aJIKaHOB.

[Muknoankansl. OOmas dhopmyna, HOMeHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOEHUS U XUMHUYECKUX CBOMCTB MAJIBIX (LIMKJIONPONaH, IMKIO0YTaH) U OOBIYHBIX
(LMKJIOTIEHTaH, IUKJIOTeKCaH) IUKI0aKaHOB. CIIOCOOBI MOMy4YeHUs U TPUMEHEHUE

LIUKJIOAJIKAHOB.



Ankenpl. ['oMonorudeckuii psifi ankeHoB, oOmias (Gopmyiia, HOMEHKIATYpA.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP2-THOpHAN3AIHS
aTOMHBIX OpOuTaneil yriaepoja, 6- U m-cBA3u. CTPyKTypHass U reoMeTpuyecKas
(uuc-tpaHc-) uzomepus. PU3NUECKUE CBOMCTBA AIKEHOB.

XHUMUYECKHUE CBOMCTBA: PEaKIMU IPUCOECIUHEHUS, 3aMELLIEHHUS B O.-TIOJIOKEHUE
IIPU IBOWHOMW CBS3H, MOJIUMEPHU3AIUN U OKUCTeHUs. [Ipedcmasnenue o mexanusme
peakyuu  2nekmpouivHo2o  npucoeourenus. IlpaBuao  MapKOBHHKOBA.
KauecTBeHHBIE pEaKIIMU HA JBOWHYIO CBSI3b.

Crioco0Ob!I osTyueHus: ¥ MPUMEHEHUE aTKEHOB.

Anxanuensl. Knaccudukanusa ankagueHoB (CONPsHKEHHbBIE, U30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunel. ['oMonoruueckuil psia ajkuHOB, oOmias (Gopmyna, HOMEHKIATypa
U HA30MEPHUA. DIJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AJIKUHOB,
Sp-rubpuau3aius aTOMHbIX opOuTanel yriepoja. dusnueckre CBOMCTBA aJKUHOB.

XWMUYECKUE CBOWCTBA: pPEAaKIUU MPUCOCOUHEHMS, AUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHLEBYIO
TPOMHYIO CBs13b. KaueCTBEHHBIE pEaKIIUU HA TPOMHYIO CBA3b.

CrocoObl OJTy4eHHs U IPUMEHEHUE aJIKUHOB.

Apomatudeckue yriieBoAopoasl (apeHsl). ['oMosiornyeckuil psj apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE  MOJeKynbl OeH3ona. [lpasuno  apomamuunocmu,  npumepuol
apomamuyeckux coeourenui. DU3nvecKre CBONCTBA apEHOB.

XuMUYecKre CBOMCTBa OEH30Jla W €ro TOMOJIOTOB: PEaKIMH 3aMelleHUs
B OCH30JIbHOM KOJIbLIE U YTJIEBOJOPOJHOM pajuKaje, peakiuu MpUCOeIUHEHUS,
OKHCIIGHHE TOMOJIOTOB OeH3oma. [lpedcmagnenue o mexamusme peaxyuti
anekmpoguivnoz2o sameujenus. llpencrapnenue 00 OpPUEHTUPYIOLIEM JEHCTBUU
3aMecTuTeNneld B OEH30JbHOM KOJbIIE Ha TpUMEpPEe aJKWIbHBIX PaJHMKaJIOB,

KapOOKCUIIbHOM, THAPOKCUIIBHON, aMUHO- X HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.



Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpoia. [lomumepusanus ctupona.

Crioco0pl MosTyueHus: ¥ MPUMEHEHUE apOMATUYECKUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. [lonyTtHeie HedTsaHBIC ra3el. HedTh u €€ mpoucxoxacHue.
KaMeHHbI# yroib 1 MpOayKTHI €ro nepepadboTKu.

CnocoObl  mepepaOOTKM He(PTH: TEperoHKa, KpEeKUHT (TepMUYECKUA,
KaTaIUTHYeCKuii), pudopMuHr, nupoau3. IlpoaykTel mnepepaboTku HeDTH,
WX PUMEHECHHE B MPOMBINIJICHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEX1Y PA3TMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJEeKTPOHHOE CTPOCHHME TaJOTCHIPOU3BOAHBIX YIJIEBOJAOPOIOB. Peakunu
3aMEIIECHUs] TrajoreHa Ha THUIPOKCOTPYIIY, HUMPOSPYNNY, YUAHOSPYNNY,
amunozpynny. JIeicTBHE Ha TAIOTEHIPON3BOIHBIE BOJAHOTO M CIIMPTOBOTO pacTBOpa
ménoun. B3ammoseicTBHE OUTaIoreHalIkaHOB C MarHMeéM W IMHKOM. [lowsamue
0 Memanioopeanuyeckux coeouneHusx. VICTonb30BaHUE TalOTEHIPOU3BOIHBIX
YTIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEIECTB.

OKCIEpUMEHTAIbHBIC METOMbI M3yYeHHWsS BEHIECTB M WX MPEBpaIICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaxiuii yrieBoJOpOIOB Pa3jMUHBIX KJaccoB (oOeciBeunBaHWe OpPOMHON WU
WOJHOW BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHIICHA C
aMMUa4YHBIM pacTBOpoM okcuiaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoaa ¥ BOAOPO/a B OPTaHUYECKUX BEIIECTBAX, MOJYYCHHUE dTUJICHA U U3YUCHHE
€ro CBOWCTB, O3HaKOMJIeHHE ¢ Koyutekiusamu «Hedts» u «Yromb», ¢ oOpasmamu
IUTACTMACC, KaydyKOB W PE3HWHBI, MOJETHPOBAHUE MOJEKYJ YIIEBOJOPOAOB M
rajlOTeHIIPON3BOTHBIX YTIIEBOAOPOIOB.

Kucnopoconep:xaiiue opraHn4eckiue CoeIMHEHNUS.

[Ipenensable omHOaTOMHBIE CcHUPTHL. CTpoeHHWE MOJEKyNn (Ha MpuMepe
METaHOJIa W J3TaHoda). ['oMonoruveckuil psm, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdeckue CBOWCTBA  MpENETbHBIX
OJTHOATOMHBIX CITUPTOB. BOIOpOAHBIC CBSI3U MEXIAY MOJICKYJIAMH CITUPTOB.

XUMHYECKHE CBOWCTBA: PEAKIMH 3aMEIICHUs, IeTHapaTallii, OKHCIICHUS,

B3aI/IMO,Z[eI\/’ICTBI/I€ C OpraHNn4C€CKHMHN 151 HCOPraHN4CcCKUMHU KHCJIOTaMH.



KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [IelicTBUE dTaHOJIAa U METAHOJIA
Ha opraHu3M uesoBeka. CrocoObl TOMYYEHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie 3¢dupsl, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTH (PU3NYECKUX
Y XUMHYECKUX CBOWCTB.

MHOroaTomMHble CHUPTHl — OTUJIEHIVIMKOIb W TiUUEpuH. PuU3nueckue u
XUMHUYECKHE CBOMCTBA: PEaKLMU 3aMEILEHN, B3aUMOICHCTBUE C OPraHUYECKUMHU U
HEOPraHWYECKUMH KUCIIOTaMH, KaY€CTBEHHAs PEaKIUsl HA MHOTOaTOMHBIE CITUPTBHI.
Ilpeocmasnenue
0 Mexanusme peakyuu HyK1eopuibHo2o 3ameujeHus. JIeicTBUE HAa OpraHu3M
yenoBeka. CriocoObl MOMyYeHUs! U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CrpoeHME MOJIEKYJIbl, B3aUMHOE BIMSHHAE THIPOKCOTPYIIBI H
oensonpHOro sigpa. dusmueckue cpoicTBa (peHona. OcoOEHHOCTH XUMHYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha ¢eHoda. ToKcHMYHOCTH (eHoa.
CrniocoObl ostydeHust v npuMeHenue penona. Genonpopmanbaeruanas cMoa.

KapOoHunbHbIe COETUHEHUS — alIbJIETU/Ibl U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIIibl. ['OMoJIOrMuecKue psiibl albJEruioB U KETOHOB, OOIas
dopmyna, uzomepuss U HOMEHKIaTypa. Du3uueckue CBOWMCTBA albIETHUIOB U
KETOHOB.

XHWMHUYECKHE CBOICTBA albJETUIOB M KETOHOB: PEAKUMU MPUCOEIUHEHUS.
Ilpeocmasnenue o Mmexanusme peakyuli HyKI€OQUILHO20 NPUCOEOUHEHUS.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIE peaKkIUu Ha anbaeruipl. CrnocoOsl
MOJIyYeHHS] M IPUMEHEHHE AJIbJIETHI0B U KETOHOB.

OHOOCHOBHBIE TpeiebHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHMUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJTHOOCHOBHBIX ~ TpPEAENbHBIX KapOOHOBBIX  KHCIOT. Bogopomnbsie cBs3M
MEX1y MOJIEKyJIaMU KapOOHOBBIX KHCIIOT.

XHUMHUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOWCTBA, peakuus ATepUPUKALINHU,
pPEaKLUK C yYaCTHEM YIJIEBOJOPOJHOIO paguKaa.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.



[TonsiTHe O TPOM3BOMHBIX KApOOHOBBIX KHCJIOT — CJIOXKHBIX 3dupax,
AHSUOPUOAX, 2ATI02eHAH2UOPUOAX, AMUOAX, HUMPULAX.

Mmuoroo0pasue kKapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEMpEeIbHBIX
u apoOMaTUYECKUX  KapOOHOBBIX  KHCIIOT, TUKapOOHOBBIX  KHCJOT,
TUAPOKCUKApOOHOBBIX KHUCIOT. I[lpencraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasl, MAJILMUTUHOBAS, OJCUHOBAS, JUHONE8As, JUHONEHOBASI KUCIIOTHI.
Crioco06b!I TosTyueHus: ¥ MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxuble 3¢upsl. ['omonmornueckuil psia, obmas dopmyna, H30MEpHs
1 HOMEHKNaTypa. OU3NUECKHE U XUMUYECKHUE CBOWMCTBA: THAPOJIA3 B KUCIOH U
HIETIOYHOM Cpee.

Kupswi. Ctpoenue, pu3nueckue U XUMHUYECKUE CBOMCTBA KUPOB: THUIAPOIIU3
B KHUCJION U 1IeI0uHOM cpene. OcCOOEHHOCTH CBOMCTB KUPOB, COICPIKAIIUX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/IE.

MpIma Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, WX MOIOIIee IeHCTBHE.
THlonamue o cunmemuueckux morowux cpeocmeax (CMC).

O6mas xapakTepuctuka yrieBojoB. Kimaccudukanus yraeBogos (MOHO-, 11-
U TIOJTCaXapuibl).

Monocaxapuapl: TI0K03a, GPYKTO3a, eanakmosa, pubosa, 0e30Kcupubosa.
du3nyecKue CBOWCTBA M HaxoXJeHWe B mpupone. Potocunre3. Onmuueckas
uszomepus. Konvuamo-yennas maymomepusi Ha npumepe MOJEKYAbl 2NI0KO3bl,
npoekyuu Xeyopca, o- u -aHomepwvl 20KO3bl.

XUMUYECKHE CBOMCTBA TJIOKO3bI: PEAKIMU C Y4YaCTUEM CHOUPTOBBIX U
aNbJACTUIHON TPYMI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. IIpumenenue
TIFOKO3bI, €€ 3HAYEHUE B )KU3HENIEATEIIbHOCTH OpraHnu3Ma.

Jucaxapuael: caxapo3a, MaiabTO3a W Jakmosa. BoccraHasimuBaromye
Y HEBOCCTAHABJIMBAIOIIME Aucaxapuabl. ['uaponus aucaxapunos. HaxoxnaeHnue B
MPUPOJIE U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmal, TIMKOTeH U 1eilTtoi03a. CTpoeHrne MaKpoOMOJIEKYJ
KpaxMalia, TJIMKOreéHa U ueuiono3bl. dusnueckue CBOWCTBA KpaxMala U

LEJUTI0JI03bl. XUMHUYECKHUE CBOMCTBA KpaxMalia: TiapoJIn3, KA4CCTBCHHAA pCaKIA



c noaoM. XWMHYECKHE CBOMCTBA IIEJUTIOJIO3BI: THAPOJIN3, IMOJTydeHue 3(PUpPOB
1esuT0a03bl. [ToHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTANbHBIE METObl M3YYEHUs BEIIECTB M HX MPEBPAILCHUI:
PacCTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHUPTA B ANBJIETU] HA PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHpPTa JAUXPOMATOM Kajius (BO3MOXHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albAeTH/ibl (C TUIPOKCUIIOM
nuammuHcepeopa(l) u ruppoxcunom meau(ll)), peakius riaunepuHa ¢ THIPOKCHIOM
meau(1l), XxuMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJAEHCTBUE
pacTBopa IoKo3bl ¢ TuapokcuaoMm meau(ll), B3aumoelicTBue Kpaxmaiia ¢ H0JI0M,
pelieHrue JKCIEePUMEHTAJIbHBIX 3amad 1o TemMaM «Crnuptel U (EHONbY,
«Kap6oHoBbie KUCIOTHI. CI0KHBIC YPUPHI».

A30TcoziepKallie OPraHun4eCcKUe COCTUHEHUSI.

AMMHBI — OpraHUYecKUe MPOU3BOAHbIE amMmMuaka. Kiaccudukanus aMUHOB:
anupaTUyecKue W apoMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIEC.
Crpoenne moiekyn, oOmas (Gopmyiia, U30Mepusi, HOMEHKIATypa U (pU3HUECKHE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX aMUHOB C a30TUCTOW KHUCIOTOM.
Conu anKuiaMMOHHS.

AHUWJIVH — NPEJICTAaBUTENIbh AMUHOB apOMATUYECKOTO psiga. CTpOECHUE aHUJINHA.
B3auMHoe BiIMgHHME Tpynm aroMOoB B MoJsiekyle aHwiHa. OcoOeHHOCTH
XMMHWYECKUX CBOMCTB aHWINHA. KauecTBEHHbIE peakIiMy Ha AaHWUJIUH.

Cnoco0Obl MoydyeHus: U TpUMEHEeHHE anudaTudeckux aMuHOB. [lomyueHue
aHWJIMHA U3 HUTPOOESH30JI1a.

AmuHokucnotel. Homenknatypa u mzomepus. OTaenbHbIE NPEACTABUTEIU
0-aMUHOKUCJIOT: TJIUIMH, aJIaHUH, (heHUNANAHUH, CePUH, 2TIYMAMUHO8AS KUCIOMA,
au3uH, yucmeun. Onmuueckasn uzomepusi amurokuciom: D- u L-amunoxuciomol.
DU3UYECKUE CBOMCTBA AMUHOKHCIIOT. XUMHUYECKAE CBOMCTBA aMUHOKHCIIOT Kak
aM(pOTEPHBIX  OPTaHWYECKUX  COCAMHECHHM, peakius  IOJUKOHIACHCAIINH,

oOpaszoBaHue MENTUIHON CBs3U. buosorndeckoe 3HaueHUEe aMUHOKHUCTOT. CHUHTE3



Y TUJPOJIH3 METTUIOB.

benku xak mpupomusie moiaumepsl. llepBuunas, BTOpHYHAs M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUIPOJIU3, JCHATypalus,
KauyeCTBEHHBIC PEAKIINH HA OCIKU.

Ilouamue 06  azomcodepocawyux  2emepoyuUKIUYEeCKUX  COeOUHEHUSIX.
Hupumuounossvie u nypunogvle ocrHosanus. Hykneunosvie Kuciomwl: cocmas,
cmpoenue u buonocuyeckas pov.

DKCIEepUMEHTANIbHBIE METOJIbl M3y4YeHHs BELIECTB M HX MPEBpalCHUM:
pacTBOpeHHE OCIKOB B BOJE, JCHATypamus OEIKOB MPU HArPEBaHWH, IBETHHIC
peakiuu Ha O€JKH, peIIeHHe OKCIePUMEHTAIBHBIX 3a7ad [0 TeMaM
«A30TCoEpKAIME OPraHUUYECKHE COeTMHEHU» U «Pacro3HaBaHne OpraHnYeCcKux
COCIVHEHUI.

BBICOKOMOEKYJISIPHBIE COEAMHEHUS.

OCHOBHBIE TIOHATHUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHAST MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEIMHEHUN —
NOJIMMEpU3alis U NOJUKOHAeHcauus. [Ipedcmasnenue o cmepeope2ynsipHocmu u
HAOMONEKYIAPHOU CIMPYKmMype NOIUMEPOS, 3A8UCUMOCb CEOLICME NOIUMEPOE OM
UX MOJIEKYIAIPHO20 U HAOMOIEKYIAPHO20 CMPOEHUS.

[Tonmumepubie Matepuanbl. Ilmactmaccesl  (MONMMATUIIEH, TOJUITPOIIMIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, MOJMMETUIMETAKpUiaT, MOJUKapOOHaTHI,
NoJIMATUIIEHTEpePTaar). Y TUIU3anus U nepepadoTKa MIacTUKa.

DacToOMeEpBI: HaATYypaJIbHBIHI Kay4yK, CUHTETUYECKUE KayqyKd
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U cuiukoHbsl. Pe3nna.

BonokHa: HaTypasnbHbIe (XJIOMNOK, MIEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JTABCaH).

Tonumepul cneyuanbHo2o HazuaueHus (me@on, Kegnap, 21eKmponposoouyue
noaumepsl, buopaznazaemvie NOIUMEPHL).

OKCNIepUMEHTANIbHBIE METOJbl HM3yY€HHUS BEIIECTB M MX MpPEeBpalleHUN:

O3HAaKOMJIEHHE C 00Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,



KaydyyKOB, pEIIEHUE H3KCIEPUMEHTANIbHbIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMACC ¥ BOJIOKOH.

Pacuérurle 3amaqn.

Haxoxzaenue MONEKYISIpHOM (OpMyYJbI OpPraHUYECKOrO COCIUHEHUS I10
MacCOBBIM JOJISIM JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAXO0XKAECHUE MOJIEKYJIIPHOU
(bopMyIIbl OPraHNMYECKOT0 COeIMHEHUS TI0 Macce (00BEMY) MPOAYKTOB CrOpaHus, Mo
KOJIMYECTBY BellecTBa (Mmacce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM HCXOJHBIX
BEIIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (QOpPMYJIbI OPraHMYECKOro BEIEeCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB MOJYYEHUS, ONPECICHUE TN
BBIX0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanusanuss MeXnpeaMETHBIX CBSI3€d NPHU U3YYEHUN OPraHUYECKOW XHMHUHU
B 10 kiacce ocCyliecTBISECTCS 4Yepe3 HMCIOJIb30BaHHWE KaK OOLIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATHIX B OTIEIBHBIX MpPEIMETaxX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO011e ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAYYHBINH (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOJIOJCHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepusi, aroMm, OJJEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJa,
HDHEPreTUYECKU ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3MYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorusi: kieTka, oOpraHu3M, d3KocucTeMa, Ouochepa, MeTadbOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTocuHTE3, JAbIXaHUE, OCEJKH, YTJIEBOJbI, JKUPbI, HYKJICHMHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadmusi: mosie3HbIC UCKOMTaeMbI€, TOTUIMBO.

TexHoysOrus: THUIIEBbIE TMPOAYKThI, OCHOBBI PaAIllMOHAJIBLHOIO TMUTAHMUS,
MOIOIIINE CPEJICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

Cooepircanue ooyuenusn 6 11 knacce.



OO6u1ast 1 HEOpraHMYeCcKask XUMUSL.

(Kypcuéom B HaHHOM TeKCT€ OYAYT BBIJEIEHBI 3JIEMEHTHI COJEPKAHUS
y4eOHOro Marepuala, KOTOphle H3y4aloTCsl B O3HAKOMUTEIIBHOM IUIAHE W HE
BKJIIOYAIOTCSI B COCTaB MPEIMETHBIX pe3yiabTaToB ocBoenus OOIT COO).

TeopeTnueckre OCHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX SiA€p. XUMUYECKUN 37IeMEHT. 30TOTBI.

Kopnyckynapuo-eonnogoii  oyanuzm, 080UcCmeeHHAsl Npupooa 31eKmpoHd.
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIC YHCIIA. JHEPreTUYECKHUE
YpPOBHH W TOAypoBHU. ATOoMHBIE opOuTaim. Kraccupukamums XUMHYECKHX
3JIEMEHTOB (s-, p-, d-, f-amemeHThI). PacnpeneneHrne 3JIEKTPOHOB IO aTOMHBIM
opOuTaNIAM, MPUHYUN MUHUMYMAa 3Hepeuu, npunyun I[layiu, npasuno Xyuoa.
DNEeKTPOHHBIE KOH(PUTYpPAIIH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUH, dJICKTPOHHBIC KOH(MUTYpAIIH HOHOB.

Ilonamue 06 osuepeuu uoHuzayUU, 3SHepeUU CPOOCMEA K IJIEKMPOH) .
DIIEKTPOOTPULIATEIIBHOCTb.

[Tepuonnueckuii 3axkoH U Ilepuoanueckas cucremMa XMMHUUYECKUX AJIEMEHTOB
J.N. Mengeneea. CBsA3b NMEpHOAMYECKOTO 3aKkoHa U [lepmoanmdeckoil CUCTEMBI
XHMHYECKUX  DJIEMEHTOB C COBPEMEHHON TEOpHEH CTpPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEILIECTB IO TPYIINaM U IepruoaM. 3HaUYe€HUE MEPUOIUIECKOTO
3akoHa J[.1. Menaeneena.

XuMH4YecKass CBs3b. BuIbl XHMHUYECKOM CBSI3U: KOBAJICHTHas, HWOHHAs,
MeTanyeckasi. MexaHu3mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIN
1 JIOHOPHO-aKIENTOPHBIM. DHEPTUs U JjIMHa CBA3U. [10aspHOCTD, HAIIPABICHHOCTD
M HAChIIAEMOCTh KOBAJECHTHOM CBsi3u. KpaTtHble cBsizu. BomopoaHas cCBs3b.
MexMoneKysapHble B3aUMOIECHCTBHS.

BaleHTHOCTh M BaJICHTHBIC BO3MOYKHOCTH aTOMOB. I ubpuouzayus amomHvlx
opoumaneti. CBSI3b JJIGKTPOHHOM CTPYKTYpPhI MOJEKYJ C UX TE€OMETPUUYECKUM
CTpoeHHEM (Ha MPUMEPE COETUHEHUMN PJIEMEHTOB BTOPOTO MEPUO/IA).

Hpe)lCTaBJ'IeHI/IC O KOMIIJICKCHBIX COCOAUHCHUAX. CocTaB KOMIIJIEKCHOT'O MOHA:



KOMITJIEKCOOOpaszoBarenb, nuranabl. Koopounayuounoe uucno. Homenxiamypa
KOMNJEKCHbIX cOoeduHeHull. 3HAYeHUE KOMIUICKCHBIX coenuHeHuil. llonsitue
0 KOOPJWHAIIMOHHOW XUMHH.

BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHHs.  Turbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonsitue o nucnepcHeIx cucremax. VMctuHHBIE pacTBOphl. [Ipedcmasnenue
0 KoouoHvlx pacmeopax. CrnocoObl BBIPAKEHHUS KOHIEHTPALIUM PACTBOPOB:
MaccoBasi JoJisl BELIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIEHTpanus. HacelllleHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanuys 1 HOMEHKJIaTypa HEOPraHUYECKUX BeliecTB. TpuBUaIbHbBIC
Ha3BaHUs OTJAEJIbHBIX MPEACTABUTEIICH HEOPTAaHUYECKUX BEILLIECTB.

Knaccudukanysa XUMHUYECKUX pEaKIMil B HEOPraHWYECKOM M OpPraHUYeCcKOn
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpPAICHUS
OHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxuMuyecKrue ypaBHEHUS.

CKOpOCTh XMMHUYECKOUN peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['oMOreHHbIE U r€TEPOreHHbIE peakuu. Karanns u katanu3aTropsl.

OOpartumblie 1 HeOOpaTUMbIE PEaKIIMU. XUMHUUECKOe paBHOBecue. Koncmanma
xumuveckoeo pasrogecusi. DaKTOPBI, BIMUSAIOIIME HA IOJOXKEHHE XUMUYECKOIO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE UM KOHLEHTPALMH BEIIECTB, YYAaCTBYIOIIUX
B peakuuu. [Ipuniun Jle [larense.

OnekTpoautuueckas auccouuanusi. CuibHbIE U Cla0ble DJIEKTPOJIUTHI.
Crenenb nuccoumaiuu. Mounoe npouszsedenue 600vi. Cpena BOIHBIX PACTBOPOB:
KUCJIOTHasl, HeUTpaiabHas, mienouHas. Bomopoansiii mokaszarenb (pH) pactBopa.
['unponus coneil. Peakunn HOHHOTO 0OMEHa.

OKUCAUTETbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTerneHb  OKUCIICHHS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHST W BOCCTAaHOBJICHUSI.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeETOa JJIEKTPOHHOTO OajaHca.
DNEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

9KCHepI/IMeHTaHBHBIC MCTOJAbl HM3YUCHHA BCIICCTB MW HX HpeBpaH_ICHI/If/'Ii



pa3lioKEHUE TMEPOKCUJA BOJOPOJa B NPUCYTCTBUM KaTalu3aTopa, MOJENU
KPUCTAJUTMUECKUX PEMIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeIeTICHUE
Cpeabl pacTBOPOB C TMOMOIIBK) WHIWKATOPOB, M3YYEHUE BIMSHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW PEAKIMU ¢ TIOJOKEHHE XHMHYECKOTO
paBHOBECHS.

Heopranuueckass xumusi.

[Tonoxenne HemeTawioB B [leproanueckon CUCTeMe XUMUYECKUX SJIEMEHTOB
J.. MenneneeBa U 0COOEHHOCTH CTPOEHUSI UX aTOMOB. PuU3NUECKUE CBOMCTBA
HEMETAIJIOB. AJUIOTPOMNUSI HEMETAIOB (Ha MpUMeEpe KUCIopoaa, cepsl, (hocdopa
U yTaepoa).

Bonopon. Ilomydenue, ¢usnueckue W XHUMHYECKHE CBOMCTBA: pPEAKIUU
C MeTaJuylaMd W HEMeTa/llaMH, BOCCTAaHOBUTEJIbHBbIC CBOWCTBA. [wapunpbl.
Tonnusnvie 21emenmeol.

["amorensl. HaxoxzaeHue B mpupoje, CrHocoObl MOTy4YeHUs, (HU3NIECKUE
U XUMUYECKHe cBoMcTBa. ["anorenoBo10po/ibl. BaxkHeline KUcIopoacoaepKaiime
COEJIMHEHHUS TajyoreHoB. JlabopaTopHble W TMPOMBIIUICHHBIE CIIOCOOBI MOTYyYEeHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUM.

Kucnopon, o3oH. JlabopaTtopHble W NMPOMBIIUICHHBIE CIIOCOOBI TMOIYYCHUS
kuciopoaa. @U3NYECKUEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpuponie, CHOCOObI TOJNy4eHHS, (U3HUECKHE U
xumuueckue cBoictBa. CepoBomopon, cyiabduasl. Oxcun cepol (IV), okcun
cepol(VI). CepHuctas v cepHasi KUCTOTBI U UX coju. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJOTHL. [IpuMeHenue cepbl U €€ COeUHEHHUI.

A3zor. Haxoxnenwe B TpHpoAe, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUUYECKUE CBOMCTBA. AMMMAK, HUTPUIbl. OKCHAbI a30Ta. A30THUCTAst U a30THAas
KHUCIIOTHI ¥ uX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azota
U €r0 COeIMHEHHUI. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenue B mpupone, crnocoObl TONy4deHHS, (UIHIECKUE

u xumuueckue cBoictBa. @ochuasl u pochun. Oxcunbr pocdopa, dpochopHas



KkucioTa u e€ conu. Memacgocghopuas u nupoghocpopras kuciomwl, pocghopucmas
u gpocpoprnosamucmasn xuciomsi. [lpumenenue ¢ochopa U €ro CoOeTUHEHUH.
dochopHbIC YI00pECHHUS.

Yranepoa, HaxoXA€HWE B TOpUpoje. AJUIOTPOMHBIE  MOAUDUKAIIH.
dusnueckue W XUMHUYECKHE CBOICTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcun yriepoaa (I1), okecun yraepona (IV), yronbHas kuciora u e€
CONMU. AKTHBHUPOBAHHBIN YTONb, adcopbyus. Dynnepensvi, ecpagheH, yenepoomuwvie
Hanompyoku. IIpuMeHeHne NpOCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €ro
COECIMHEHU.

Kpemunii. Haxoxnenwe B mnpupoje, crnocoObl MNOIy4YeHHs, (U3UUYECKUE
u xuMudeckue cporictBa. Oxcupa kpeMuus (IV), kpemHueBas KUCIOTa, CUIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[lonoxxenne MeraiuioB B llepuonnueckon cUCTEME XMUMHUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHHMSI JEKTPOHHBIX 000JI0UYEK aTOMOB METAJIOB.

Pacnpocmpanenue xumuueckux snemenmog-wemanios 6 3eMHOU Kope.

OOuue ¢usnyeckue cpoiicTBa MeTawioB. [IpumMeHeHHe MeTamioB B OBITY
1 TexHuke. CIutaBbl METAJIIOB.

DNEKTPOXUMUYECKUN psAl  HampsbkeHud  metawioB.  OOmume  crnocoObl
NOJIy4EHUS METaJIOB: TUIPOMETAILTYPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MetayioB [A-rpynmsl I[lepuonnueckoil cucTeMbl
XUMUYECKUX 3JIeMeHTOB. Hatpuii u kanuii: noiryuenue, Gu3nieckue 1 XuMUYeCKue
CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCAUHECHUN.

Obmas xapakrepuctuka MetamioB IIA-rpynmel I[lepuonnyeckoit cuctembl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE IIPOCTBIX BEIIECTB M HUX COCAUHEHMM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AnroMuHUI: nony4YeHue, GU3NIecKue U XUMUYECKUE CBOWCTBA, IPUMEHEHHE

MPOCTOT0 BEIIECTBAa M €ro coeauHeHUW. AmoTepHble CBOMCTBA OKCHAA U



TUJIPOKCUIA ATFOMUHHS, TUAPOKCOKOMILIIEKCHI aJTFOMUHHSL.

OOmasi xapakTepucTUKa MeTauioB mo0ouHbx mnoarpymnn  (B-rpymm)
[leproauyeckol CUCTEMbI XUMHUECKUX AJIIEMEHTOB.

duznyeckrue U XMMUYECKHE CBOMCTBAa XpoMa W €ro coeauHeHuil. OKCHIbI
u ruapokcuasl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarsl U AUXpoMaThl,
UX OKUCIIUTEIbHBIE CBOKCTBA. [loyyeHrne u npuMeHeHne Xpoma.

@u3nyecKne MW XUMHUYECKHME CBOWCTBA MapraHlla M €ro COCIUHEHH.
Baxueiiimme coeaunenuss wMapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranar kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

Pu3nUecKne U XUMUYECKUE CBOMCTBA XKeEJe3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [Tonyuenue u npuMeHeHue xene3a
Y €r0 CILIABOB.

du3nyeckue U XUMMUYECKHE CBOWCTBA MeAu U €€ coeauHeHui. IlomydyeHue
Y IIPUMEHEHUE MEIU U €€ COCUHEHUN.

[{uuk: monyyeHue, (pU3NYECKHUE W XUMUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIA U TUAPOKCHUIA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [I[pumeHnenue
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HMX MPEBPALICHUN:
u3ydyeHue oOpa3loB HEMETAJUIOB, TOpeHHe cepbl, Gocdopa, xene3a, MarHus B
KHCJIOPOJE, H3y4YEHHE KOJUIeKIMA «MeTtaiuibl M CIUIaBbD», B3aWMOJEWCTBUE
MICJIOYHBIX M IIETIOYHO3EMENIbHBIX METAIJIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCIHCTBUE LIMHKA M YKEJe3a C PacTBOPAMH KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTHOHBl METAJUIOB, B3aUMOJCHCTBUE THUAPOKCUIOB AIOMUHHS WU LUHKA C
pacTBOpaMH KHCJIOT U IIEJNOYEH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4d 110 TeEMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop U HX COCTUHEHUY,
«MeTasibl TIIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYIID.

XUMHUS U )KU3Hb.

Ponb xuMuu B 00€CTICYeHUH YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTRA.

Ilonsatue o Hay4YHbIX MCTOAAaX IMO3HAHHWA W MCTOJOJIOTMKM HAYYHOI'O



VCCJIEIOBAHUS.

Hayynble  mpuHUMNBI ~ OpraHU3allid  XUMHYECKOTO  MPOU3BOJCTBA.
[IpoMblliUIeHHBIE CHOCOOBI TIOJYYEHMS] BAXKHEMINIMX BelIecTB (Ha MpuMepe
IIPOU3BOJICTBA AMMHAKa, CEPHOM KHCIOThI, MeTaHoJa). [IpoMbIlIIEHHBIE CITOCOOBI
MOJIYYEHHS] METAJUIOB U CIUIABOB. XMMUUYECKOE 3arPS3HEHHUE OKPYKAIOIIEH CPEIbl U
ero nocyiencTBus. [lpobrema nepepabomxu omxo0086 u no6ouHwbix npodykmos. Poib
XUMHH B OOECHEUYEHUH DSHEpreTudeckoi Oe3omacHocTU. [Ipunyunsvt «3e1éHou
XUMUUY.

XuMHsi W 3I0pOBbe uesioBeka. JlekapcrBeHHble cpencTtBa. [IpaBuia
MCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUHN MEAUIUHEI.

XUMHST TIMIIUM: OCHOBHBIE KOMIIOHEHTHI, MHUIllEBbIe M00aBKku. Ponb xumuun
B 00€creueHny MUIIEBON 0€30MacCHOCTH.

Kocmetuueckne u mnapdromepHsie cpeactBa. beitoBas xumwus. [lpaBuiia
0€30MacHOro UCIOJIb30BaHUS MPEnapaToB OBITOBOM XMMHUH B IIOBCEIHEBHOM KU3HHU.

Xumusi B CTPOUTEIBCTBE: BAKHEUIIIME CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X034iicTBe. OpraHu4ecKrue 1 MUHEpaJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpPaCKH, CTEKJIO, KepaMHKa.
Mamepuanwi ons anekmponuxu. Hanomexnonozuu.

Pacuérnbie 3anaum.

Pacuétei: mMacchl BemiecTBa uim 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEILECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BELIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
nmpuMecH, Macchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIIUH,
€CJIM OJIHO M3 BEIIECTB JIAHO B BHUJIC PACTBOpA C OMPEACIEHHOW MacCOBOM JTONEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOU JOJIU U MOJISIPHOM KOHUEHTPALUKM BEIIECTBA
B pacTBOpE, J0JIM BbIXOJa NPOIYKTa PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMETHBIE CBA3H.

Peanuzanmsi MeXnpeaIMETHBIX  CBSi3ed MNP U3YYeHUW  oOmed u

HEOpraHU4ecKorM XxuMuM B 11 Kijlacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK



OOIUX €CTeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TIOHATHHA, MPUHATHIX B OTIACITHHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO011e ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAYYHBINH (DaKT, TUMIOTE3a,
TEOpwsl, 3aKOH, aHAIN3, CUHTE3, KiIacCUu(PUKaIUs, MePUOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICIMPOBAHUE.

®duszrka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, AJIEKTPOH, TPOTOH, HEHTPOH,
WOH, U30TOIbI, PaJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHB, BELIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBA, WJCaTIbHBIM ra3, (usnyeckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buosnorusi: kinerka, opranu3m, sKocuctema, ouocdepa, MeTaboIn3M, MaKpoO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepasbl, TOPHBIE MOPOIbI, MOJE3HbIE UCKOMAeMbIe, TOILIMBO,
pecypcesl.

TexHoynorus: XuMuU4Yeckasi MPOMBIIIIIEHHOCTb, METAJLUIYPIHsi, CTPOUTEIbHbIC
MaTepUalibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHUECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MPOMBITINIEHHOCTh, HAHOTEXHOJIOTHH.

Ilnanupyemble pe3yabTaThbl 0CBOEHHUS MPOTPAMMBI 110 XUMUH
(Yriy0JiIéHHBI YPOBEHb) HA YPOBHE CpeIHero o0uero 00pa3oBaHus.»
®denepanabHbli TOCYAAPCTBEHHBIM 0O0pPA30BATENbHBIA CTAHIAPT CPEAHErO

oO1iero 00pa30BaHUsl YCTaHABIWMBACT TPEOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOyYarOIIMMHUCSL TMPOTPaMM CPEIHEro 001mero o0pa3oBaHUs: JTUYHOCTHBIM,
METaINpeAMETHBIM U TTPEAMETHBIM.

B CcOOTBETCTBMM C CHUCTEMHO-JIESITEIBHOCTHBIM MOJAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIOIIHUE:

OCO3HAHHME 00YUYaIOIUMHUCS POCCUNUCKON TPaXKIaHCKON UACHTHYHOCTH;

IOTOBHOCTDB K CaMOPAa3BUTHUIO, CAMOCTOATCIIbHOCTH 1 CaAaMOOIIPEACIICHUTO,



HAJIMYME MOTUBAIMH K O0YyYCHHUIO;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIUXCsl PYKOBOJCTBOBATHCS MPUHATHIMU
B 0011IeCTBE NMPaBUWJIAMU U HOPMaMH MOBE/ICHHUS;

HaJIMYHE MMPABOCO3HAHUS, YKOJIOTHIECKOMN KyJIbTYPHI;

CIIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUSI IMpeAaMeTa «XUMHUS»  OTpPaXKaroT
c(OpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTHYECCKOW JEATECILHOCTH
oOy4Jaronuxcs B MpoIEecce pean3alui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMeTa «XUMHUS»  OTPaXKaroT
c(OpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJaromuxcsi B MpOIEcce pean3aluu o0pa3oBaTebHON AESTEIbHOCTU, B TOM
YHCJI€ B YACTH:

1) rpask1aHCKOTO BOCITUTAHUS:

OCO3HAaHMS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOIOPSIKY;

MPEACTABICHUS O COIMAIbHBIX HOPMaxX M TMpaBWiIaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATELHOCTH MPHU CO3TaHUH YUeOHBIX
MIPOEKTOB, PEIICHUH YUY€OHBIX U MO3HABATEIIbHBIX 3a/1a4, BHIMTOTHECHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHUKY U
apTyMEHTBI IPYTUX MPU aHATU3E PA3IUIHBIX BUIOB YIeOHON ACATEIBHOCTH;

2) TaTpUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K WCTOPHUYECKOMY M HAyYHOMY HACJEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHHUSI K TPOIIECCY TBOpPYECTBA B OOJACTH TEOPHUH M MPAKTUUYECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUTMTCIIBHBIX ~ HAOJMIOJEHU, KPOMOTIMBBIX  OKCIIEPUMCHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

HHTCPCCa N ITIO3HABATCIIbHBIX MOTUBOB B ITIOJIYUYCHHH U ITOCJIICAYIOMIEM aHAIIN3C



uHGOpPMAIIMHU O IEPETOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUsS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEJECHHE W MOCTYNKH CBOMX TOBApHILEH C
NO3ULIMK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C Y4ETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) hopMHUPOBAHUS KYJIBTYPBI 3I0POBbSI:

NOHMMAaHHS LIEHHOCTEW 3J0pOBOrO U Oe3omacHoro oOpas3a >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TpaBuUi 0e30macHOro oOpalleHus C BEHIeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

NOHUMAaHUs L[EHHOCTU TIPaBWJI HHIWBHAYAJIbHOTO M  KOJUIEKTUBHOI'O
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCHEACTBUM M HEMPUATHS BPEIHBIX NPUBBIYEK (YyHOTpeOsieHus
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOTO BOCITUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-UCCIIEJOBATEIbCKOMN
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NesTEIbHOCTH;

YCTAaHOBKH HAa aKTHBHOE Y4aCTHE B PELICHUH IPAKTUYECKUX 3a/1a4 COLUATIbHOU
HaIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

UHTEepeca K MPaKTUYECKOMY M3yUEHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJIbHOH TpPaeKTOPUU

oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX



IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 9KOJIOrHYECKOrO BOCIIUTAHMS:

HKOJIOTUYECKU LEJIEeCOO0Pa3HOr0 OTHOILIEHUA K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAaHUsl II00ATBHOTO XapakTepa HKOJIOTHYECKUX NpoOiIeM, BIHMSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEBI;

OCO3HAHMUSI HEOOXOJUMOCTH MCMOJB30BAHUS JIOCTHXKCHUM XUMHUU  JUIs
peleHns BONPOCOB PAMOHAIIBHOTO PUPOAOTIOJIB30BAHMS;

AKTUBHOTO HEOPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOrO 3KOJOTMYECKOTO MBILIJICHUS, DKOJIOTMYECKON KYJIBTYPBI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xeMo(hoouu;

7) LIEHHOCTH HAYYHOTO MMO3HAHHUS:

MHPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

MOHUMAHUSl CHeNU(PUKH XUMHH KaK HayKd, OCO3HaHMUS €€ pold B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAY4YHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpY)KaroUIeM MHUpE Kak O €IMHCTBE MPHUPOAbI U YeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
IIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTA XHWMHUHM IS COBPEMEHHOU
UUBUJIM3ALNN: B €€ TyMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHaJbHOW KyJIbTYpbl, B PpELIEHUU TIJIO0ANbHBIX MPOOJIEM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBON U

HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00ECIICUCHUHU YCIOBUMU



YCHENIHOTO TPY/a ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO WieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJIOB
MO3HAHHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeNlaTh 000CHOBAHHbBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHUS ISt
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

WHTEpeca K TO3HAHUIO, UCCIIEA0BATEIIbCKON IEATeTLHOCTH,

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWU 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpyJia B pa3iu4HbIX chepax mpodeccuoHanbHON
NEATeTLHOCTH.

MertanpenMeTHble pe3yabTaThl OCBOCHUSI MPOTPaMMBbI MO0 XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBbIE  JUIS bopMHpOBaHUS  MHUPOBO33PEHUS O0yJaroIIXcsl
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPaKAIOUIUe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpPa M CHEOU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIece, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIe0BaHNE, HAOTIOIeHUE, N3MEPEHHUE, DKCIIEPUMEHT H JIPYTHE);

yHUBEpCalIbHbIC yueOHbIe NeHCTBUA (TIO3HABaTEIbHBIC, KOMMYHUKATUBHbBIC,
PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COITUATIFHOM KOMIETCHITMHN 00yUYarOInXCs;

COCOOHOCTD oOyyaromuxcs UCII0JIb30BATh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKHAE 3HAHUS M yYHHBEPCAIbHBIC y4eOHBIC
JICVCTBYS B O3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeTaHpeI[MeTHI)Ie peE3yJIbTaThl OTpPAXKAKOT OBJIAJCHHUC YHHBCPCAJIbHBIMHA



y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PEryJATHBHBIMU
NEUCTBUSIMU.

OBnaneHNe YHUBEPCATHLHBIMU YUCOHBIMH TTO3HABATEIHHBIMHE JICHCTBHUSIMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOSITeIbHO  (popMynupoBaTh M aKTyallU3UpoBaTh  MIpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEISITh e JeATeIbHOCTH, 3aJaBas MapaMeTphl W KPUTEPUH UX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMH IEIISIMU;

WCIIOJIB30BaTh TMPH OCBOCHUHW 3HAHWK TPHUEMBI JIOTUYECKOTO MBIIUICHHUS:
BEIICIIATh XapaKTEPHBIE MPU3HAKWA TIOHSATHA W YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBaHUS U KPUTEPUU I KiacCH(pUKAIMA BEIIECTB U
XUMHUYECKUX PEaAKIIN;

yCTaHABIMBATh NPUYUHHO-CJICACTBCHHBIC CBSI3W MEXKAY H3YIaCMBIMH
SIBIICHUSIMH,

CTPOUTH JIOTHYECKUE pacCyXIeHHus (MHIYKTUBHBIC, EAyKTUBHBIE, II0
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBAEMbBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSATH B TPOIECCe TO3HAHUS MCIOJIb3YEMbIle B XUMHUHA CUMBOJIHMYCCKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJT) DJIEMEHTA, XUMUUecKas (popmysia, ypaBHCHHE XUMUUYECKON PEaKITnn
— TIPU PEIICHUH YYeOHBIX TO3HABATEIBHBIX W MPAKTHUCCKUX 3a]ad, MPUMEHSTH
Ha3BaHHBIC MOJICIIbHBIC MPECTABICHUS IS BBISBICHHUS XapaKTEPHBIX ITPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYCCKUX PEaAKITUH.

2) 0a30BbBIE UCCIIEAOBATEILCKIE IEHCTBHS:

BJIAJ€Th OCHOBAMHU METOJIOB HAYYHOTO IO3HAHHS BEIIECTB M XUMHUUYECKHUX
peaxKLuii;

bopMyIMpPOBATH IS U 33]]a4H UCCIIEI0BAHUS, UCTIOIB30BaTh TTOCTABJICHHBIE

U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA



MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHMS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (hopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJILTATOB UCCIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAHHON PaboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEIOBATEIbCKOM U MPOEKTHOMN
NEATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTHICCKHUX 3a7a4, MPUMEHEHHIO Pa3TNIHBIX METO/I0B
MO3HAHUS.

3) pabora ¢ HHpOpPMAITHCH:

OPUEHTUPOBAThCS B PA3JIMYHBIX HMCTOYHUKAX HWHGoOpMauu (HAY4YHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoOBaTh MH(OPMALMIO PA3JIMYHBIX BHJIOB U (QOpM
MPE/ICTaBIICHNUS, KPUTUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEYHBOCTH;

dbopMyIMpOBaTh 3amPOCHl M MPUMEHSATHh PA3JIMYHBIE METOJbI MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOIL30BAHUS WH(DOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMPATh  ONTHUMAIbHYIO  (GOopMy  TpeACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

WCITOJIB30BATh HAYyYHBIH S3bIK B KAUECTBE CPEACTBA MPH PabOTe C XUMHIECKOM
uH(popMaIuei: MPUMEHITh MEXIpPEeIMETHbIEe ((DU3NYECKUe W MaTEMaTHYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

WCITOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

OBnazeHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMH:

3a/laBaTh BOIPOCHI MO CYHIECTBY OOCY>KJaeMOHl TeMbl B XOJ€ AHUaiora



W/WIW  TUCKYCCHHU, BBICKA3bIBaTh WJEH, (POPMYIHPOBATH CBOM MPEIIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHHS IPEAJIOAKEHHOMN 3a/1a4H;

BBICTYIIaTh C TMPEe3CHTAllUe pe3yJbTaTOB IMO3HABATEIBHOW JESITEIBLHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMU IMPU BHITTOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOW pabOThl MO HMCCIIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aluu yueOHOro MpoeKkTa, u (OpMYyJIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHUS MO3UIUN B
X0J1e 00CYXJICHUSI 1 0OMEHAa MHCHUSIMH.

OBnajJieHNe YHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBaTh M OCYUIECTBIISITH CBOIO ITO3HABATEIbHYIO
JEATEIIbHOCTh, OMpenenss €€ Meau M 3ajJadyd, KOHTPOJIMpOBaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh NpEaraéMblid aJIroput™ ACHCTBUN NpU
BBITIOJIHEHUHU YYEOHBIX U HUCCJIENIOBATENBLCKUX 3ajad, BbIOUpaTh Hambojee
b eKTUBHBIN CcrOco0 HMX penieHus ¢ Y4ETOM TMOJYyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILIECTBJISITh CAaMOKOHTPOJb JICSTEIbHOCTA HA OCHOBE CaMOaHaln3a
U CAMOOIICHKH.

[IpeameTHbBIC pe3yabTaThl OCBOEHUS MPOTPAMMBI IO XMMHUU HA yriayOI€HHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOro npeaMera « XuMHUs Hay4dHbIC 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUHN MO
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJYYEHUI0 HOBOTO 3HAHWUA W TMPUMEHEHUIO 3HAHUW B Pa3IUUHBIX YYEOHBIX
CUTyallMsX, a TaKXX€ B PEaJbHBIX KU3HEHHBIX CUTYyallUsiX, CBA3AHHBIX C XMUMUEH.
B nporpamMmMe mo XMMHUU TPEIMETHBIE PE3yJbTaThl IMPEJICTABICHBI MO Troiam
W3YyUYCHUS.

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OpraHuueckas XUMUS»
OTPAXKAIOT:

cchopmuposanHocms TPEACTABICHUM: O MECT€ M 3HAYCHUH OPTaHUYECKOMN
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIHUBOTO

Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHANIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn pPalMOHAIEHOTO
IPUPOJIONIOIB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U IIPUPOJHOM CpeJie;

BJIQ/ICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

OCHOBOITOJIATAIOIIME TMOHATUS — XHMHYECKUH JIIEMEHT, aroM, SApO H
JNICKTpOHHAs 000JOYKa aroma, s-, P-, O-aroMHBIe OpOHWTANM, OCHOBHOE W
BO30Y)KIEHHOE COCTOSIHHSI aTOMa, THOpHUIM3AIs aTOMHBIX OpOHWTaieH, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHCIEHUS,
XMUMHUYECKas CBSI3b, MOJIb, MOJISIPHAsA Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKENET,
(yHKUMOHATIbHASL TpYIIaA, pagukall, CTPYKTypHble (opmyibl (pa3BEPHYTHIE,
COKpalIEHHbIE, CKEJIETHbIE), H30MEpHUs CTPYKTYpHass M IMPOCTPAHCTBEHHAs
(reomeTpuueckas, onmuueckds), HW30MEpbl, TOMOJIOTUYECKUI psiji, TOMOJIOTH,
YIIEBOAOPOAbI, KHUCIOPOA- UM a30TCOJAEpXKAlllMe OpPraHUYEeCKUE COEIUHEHUS,
MOHOMEp, IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS;

TEOpHH, 3aKOHBI (nepuognueckuii 3akoH .M. MenneneeBa, Teopusi CTpOCHHUS
opraHudeckux BemecTs A.M. byTiepoBa, 3aKOH COXpaHEHHMs MAacChl BELIECTB,
3aKOH COXPAaHEHHs W IIPEBpAICHMS] SHEPIHMM IPU XHUMHYECKUX PEAKLMIX),
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XWMHH, MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SIBIICHUI;

NPEACTABICHUS. O MEXAHM3MaxX XMMUYECKHX PEAKUUH, TEPMOAMHAMUYECKUX
Y KUHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3AUMHOM BIIMSIHUM aTOMOB
W TpYIIl aTroMOB B MOJIEKyJaxX (MHAYKTUBHBIA M ME30MEpHBIA 3(PQEKTHI,
opuentanTsl [ u Il pona);

(dakToIOrHYECKrEe CBEACHMSI O CBOWCTBAX, COCTABE, MOJIyYeHUU U 0€30M1acCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
JeSITEIbHOCTH YeJIOBEeKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA

(Ha mpuMepe MPOU3BOJICTBA METAHOIIa, MEpepadOTKU HEDTH);



chopmuposanHocms yMeHull: BBIABIATH XapaKTEpHbIE NPU3HAKU TOHATHUH,
YCmMaHaenueams WX B3aHUMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHUE ITOHATHSA
IIPU OIMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIUHEHNUN;

cpopmuposanHocmv yMeHuli:

UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY IS COCTaBJICHHMSI MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpPAUIEHHBIX M  CKEJIETHBIX) (opmyn
OpraHUYECKUX BEIIECTB;

cocmaenams YPaBHEHHS] XUMHUYECKUX PEAKIM M pacKpbIBaTh UX CYIIHOCTH!
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEICTBOM  COCTABJICHHS
AIEKTPOHHOIO OallaHca JTUX peaKluil, peakuuii HOHHOrO OOMEHa MyTEM
COCTABJICHMSI MX ITOJIHBIX U COKpPALIEHHBIX MOHHBIX YPAaBHECHUN;

U320mMasaueams MOJIEIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WILTIOCTPALIUN
UX XUMHAYECKOIO U ITPOCTPAHCTBEHHOI'O CTPOCHHS;

cpopmuposanHocms yMeHul: YCTaHaBIMBATh MPUHAUIEKHOCTh U3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy M CTPOCHUIO K OIpPEACIIEHHOMY
KJIacCy/Tpynmne COEIMHEHUH, Oasamb WM Ha3BaHUS [0 CHUCTEMaTHYECKON
Homenknarype (IUPAC) u npusooums TpuBUANIbHBIC HA3BaHUA JJISI OTACIIBHBIX
npe/cTaBUTeNIe OPraHNYeCKUX BEIIECTB (ITUJIEH, alleTWJIEH, TOJMYOJ, TJIUIEPUH,
ATWJIEHTJIMKONb, (PEHOd, (QopMalblIeruj, aneTalbJeruj, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NAIbMUTHHOBASI KUCIIOTHI,
IJIMIUH, ajlaHUH, ManbTo3a, (PYKTO3a, aHWIWH, TUBUHUJ, U30IPEH, XJIOPOMIPEH,
CTUPOJ U JIpyTHUE);

cghopmuposannHocme  ymeHusi ONPENETATh BUJ XUMUYECKOM CBA3M B
OpPraHUYECKUX COCAMHEHMAX (KOBAJCHTHAsT W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3B);

chopmupo8anHocmy yMeHus. TPUMEHSATh TOJIOKEHUST TEOPUU CTPOCHHMS
oprannyeckux BemiectB A.M. bByTiepoBa A 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chopmupo8arnHoCmy yMeHUl XapaKTeprU30BaTh COCTaB, CTPOCHHE, PU3NUECKHE

U XHMHYECKHE CBOMCTBA THUIIMYHBIX HpC)ICTaBHTeHeﬁ PA3JIMYHBIX KJIACCOB



OpPTaHWYECKUX BEIIECTB: AJIKAaHOB, ITUKIIOAJTKAHOB, AJIKCHOB, AJIKAIUCHOB, AJIKHHOB,
apOMaTHYCCKHUX YTJIEBOJOPOJIOB, CIUPTOB, allbJCTHIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX U CIIOXKHBIX 3(DHPOB, KUPOB, HUTPOCOCAMHCHUH M aMHUHOB,
AMUHOKHCIIOT,  OCJIKOB, yIJIeBOJOB (MOHO-, JH- W  IOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ I'€HETHYCCKYI0  CBSI3b  MEXKAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XHMHYECKHMX PCEaKIUW C MCIOJb30BAHHEM CTPYKTYPHBIX
dopmyur;

cghopmuposannocmov  ymenusi TIOATBEPXKAATh Ha KOHKPETHBIX IPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKHX COCTUMHEHUH OT
KPaTHOCTH M THITa KOBAJICHTHOM CBS3H (O- M T-CBSI3M), B3aUMHOTO BJIMSIHUASI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

chopmuposannocms ymenus XapakKTepru30BaTh HCTOYHUKU YTIIEBOJOPOIHOTO
CBIpbs (HE(PTh, IPUPOTHBIN T'a3, YTOJb), CIOCOOBI €ro IEPepadOTKH U IPAKTHICCKOEC
IIPUMEHEHUE TIPOAYKTOB MepepadOTKH;

cpopmuposannocms BIAJCHHUS CHCTEMOW 3HAHWH O €CTCCTBCHHO-HAYYHBIX
METO/IaxX TO3HaHUSA — HAOJIIOJCHHUH, U3MEPECHUH, MOJICIUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJICHHOM) M YMCHHSI IPUMCHSTH 3TH 3HAHUS;

chopmuposarnHocms YMCHUS NPUMEHSIMb OCHOBHEIE oIepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMAaTH3AaIlMIO, BBISABJICHUE MPUYUHHO-CICACTBCHHBIX CBS3CH — JUIA WU3ydCHUs
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;

copmuposanHocms yMeHull: BBISBISATh B3aHMMOCBS3b XUMHYCCKHX 3HAHHIMA
C MOHATUSAMH M MPEJACTABICHUAMH JPYTHMX €CTCCTBCHHO-HAYYHBIX MPEAMETOB JIJIs
0ojiee OCO3HAHHOTO IOHMMAaHHUS CYIIHOCTH MAaTEepUaIbHOrO C€AMHCTBA MHpA,
UCNOIb306aMb CUCTEMHBIC 3HAHMS 10 OPraHMYECKON XUMHUU I OOBSCHCHHUS U
IIPOTHO3UPOBAHMSI SIBIICHUH, HIMEIOIINX €CTECTBEHHO-HAYYIHYIO TIPHPOIY;

chopmupo8arnHocms yMeHuil: TIPOBOJUTH PACUETHI 110 XUMHYECKUM (hopMyam
U ypaBHECHUSM XHMHUYECKHUX PEaKIHUi C HMCIOJIb30BaHHEM (U3NYCCKUX BEIMUUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C

KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKICHUIO XUMHUYECKOU (QOpMYIIbI



BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CrOpaHusl, IIOTHOCTU Tra3000pa3HbIX BEIIECTB;

cghopmuposanHocme yMeHull. IPOTHO3UPOBATh, AHAIUZUPOBANb U OYEHUBAMb
C TO3WIMHA  DKOJOTHYECKOM  O€30MacHOCTH  TOCHEACTBHS ~ OBITOBOM |
MIPOU3BOICTBEHHOM JIEATELHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKON BEIIECTB,
UCNONIb308aMb TIOJIYYCHHbIC 3HAHUS JIJISl IPUHATHS TPAMOTHBIX PEIICHUM TpobiieM
B CUTYallUsIX, CBSI3aHHBIX C XUMHUEMH;

chopmMupo8aHHoCcms yMeHull: CaMOCTOATEIbHO TUIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYeHHE W M3YyUYCHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 1O PAaclO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
Oe3omacHoro oOpalieHusi ¢ BellecTBaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
Gdopmynuposams 1ETb WUCCICAOBAHUS, HNpedcmasiams B Pa3IUYHON (popMme
pEe3yAbTaThl SKCIEPUMEHTA, AHAIUZUPOBAMb U OYEeHUBAMb UX TOCTOBEPHOCTD;

chopMUpoBaHHOCMb YMeHUl:

cOOI01aTh MpPaBUIIA IKOJOTMYECKH 11eJ1eCO00pa3HOro MOBEACHUS B OBITY
U TPYAOBOU JEATENBHOCTU B LIEJISIX COXPAHEHHSI CBOETO 3J0POBbS, OKPYKAOLIEH
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JEWUCTBUS HaA >KUBBIE OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHaJM3UPOBATh 1EJIECO00Pa3HOCTh MPUMEHEHHS OpPraHUYeCKUX BEIIECTB
B MMPOMBIIIVICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIICHUS PUCK-TIONB3a;

cghopmupoeanHocms  yMeHull: OCYIIECTBIIATH IICJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaIIMK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, HTEpHET U apyrue), KpUTUIECKU
AHAIU3UPOBAMb XUMHUECKYIO HH(DOPMAITHIO, nepepabamuvléams € U UCHOIb308aAMb
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OOmas U HeopraHudeckas

XUMUSD OTPAXKAKOT.



c(OpPMUPOBAHHOCTD MPEICTABICHHIA:

O MAaTepUAIbHOM €IUHCTBE MHpPa, 3aKOHOMEPHOCTSAX M I[103HABAEMOCTH
SIBJICHUHW TIPUPO/IBI, 0 MECTE U 3HAUCHUHU XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK M €€
poJii B 00€CTIEYEHUN YCTOMUHUBOTO PA3BUTHSI, B PEIIIEHUU TIPOOIIEM IKOIOTUUECKOM,
DHEPreTUYECKOM U MHUILEBOM O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3daHUU
HOBBIX MaTE€pHaJIOB, HOBBIX HCTOUHUKOB SHEPTHHU, B 00ECIICUEHUH PAIIMOHATBLHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YeJI0OBeKa, a TAKKe IKOJOTHUECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO
Y IIPUPOJIHOM CpELE;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON XHUMHWYECKUX 3HAHUH, KOTOpas
BKJIIOYAET:

OCHOBOTIOJIATrAIONINE TMOHITUS — XUMUYECKUH 3JIEMEHT, aToM, SiApO aToMma,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alUs aTOMHBIX OpOuTajeld, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHYecKasi CBS3b (KOBAJICHTHas, WOHHAs, MeETaJUIMYecKas, BOJOPOJIHA),
KpUCTAUIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JIUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOH 3 dekT
XUMHUUYECKOHN peakiuu, CKOPOCTh XUMHUUECKON PEaKIMu, XUMUIECKOE PABHOBECHUE;

TEOPUHU U 3aKOHBI (TEOPHS DJIEKTPOITUTHUUECCKON AUCCOIUAIUNHN, IEPUOANYECKUI
3akoH JI.. MenzaeneeBa, 3aKOH COXpPaHEHHSI MAacChl BEILIECTB, 3aKOH COXPaHECHUSA
U MPEBPAICHUS SHEPTUHU NMPU XUMUYECKUX PEaKIMIX, 3aKOH MTOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAaHMUS MPUUUHHOCTU
1 CUCTEMHOCTH XMMHUUYECKUX SBJICHUM; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHUH
BEILIECTBA HA aTOMHOM, HOHHO-MOJICKYJISIPHOM U HAJAMOJIEKYJISIPHOM YPOBHSX;

MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIUi, TePMOAMHAMUUECKUX
M KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUs, O XUMMHUUYECKOM PaBHOBECHUH,

pacTBOpax U JUCIICPCHBIX CUCTEMAX;



(bakTosornuecKre CBEACHHs O CBOWCTBAX, COCTABE, MOJIyYeHUU U 0€30M1acCHOM
VCITOJIb30BAaHUM BAXXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY W NMPAKTUYECKON
NESATEIbHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  IPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA;

cpopmupoeannocms yMenuti. BBIABIATh XapaKTEPHbIE MPU3HAKU MOHSATHUH,
yCmanasaueams WX B3AUMOCBS3b, UCHOAb306amMb COOTBETCTBYIOIIHME ITOHATHUS
IIPY OIIMCAHUH HEOPTaHWYECKUX BELIECTB U UX ITPEBPAILCHNN;

cpopmupoeannHocms ~ yMeHus  WUCIOJNb30BaTh XMUMHUYECKYI0 CHMBOJHUKY
JUIS  coCTaBlieHUS (OpMyNl BEIIECTB W YPaBHEHUN XUMHUYECKHX pPEaKIIHH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUSI OTAEIbHBIX
BEILIECTB;

cpopmupo8anHocms yMeHus ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUECKON CBSI3U (KOBaJIEHTHA,
VWOHHAs, METaJUIMYeCcKas, BOJAOPOAHAs), THUII KPUCTAUIMYECKOM  PpEETKA
KOHKPETHOTO BEILIECTBA;

cpopmuposannocms  ymeHusi OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB
OT BHUJA XMMHYECKOM CBS3M M THUIA KPUCTAUIMYECKOW PpEETKH, OOMEHHBIM
Y JIOHOPHO-aKIIETITOPHBIN MEXaHU3Mbl 00pa30BaHUs KOBAJCHTHOMN CBSI3H;

cpopmuposanHoCcmos yMeHUl:

KJIaCCU(PUIIMPOBATH: HEOPTaHUYECKHE BEUIECTBA MO UX COCTaBY, XUMUYECKUE
pEakUMH 10 PA3IUYHBIM NPHU3HAKaM (YUCIy W COCTaBY PEAarupyrolIUX BEIIECTB,
TEIJIOBOMY 3(PPeKTy peakuuu, U3MEHEHHUIO CTENEHEW OKHCIIEHUS 3IIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTaau3aTopa u Ipyrue);

CaMOCTOSITENIBHO 6b10Upamb OCHOBAHUS U KPUTEPUM M KiIaccU(UKAIMU
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

chopmupo8anHocmy yMeHUs PACKpPbIBaThb CMBICT MEPHOIMYECKOr0 3aKOHa
J.N. Menneneena u JEMOHCTPUPOBATH ero CUCTEMATU3UPYIOIIYIO,
OOBSCHUTETBHYIO U IPOTHOCTHYECKYIO (PYHKIIUH;

cpopmuposanHoCcms yMEeHUl:

XapaKTepu30BaTh DJEKTPOHHOE CTPOCHHUE aTOMOB M HOHOB XHUMHYECKUX



JIEMEHTOB  MEPBOrO—4eTBEPTOro  nepuogoB  llepuoguyeckoil  cucTeMbI
J.1. Menneneesna, VCIIOJB3YS ITOHATHS «QHEPreTUYECKUE YPOBHU,
«IHEPreTUYCCKHE TOIYPOBHM», «S-, P-, 0-aTOMHBIC OpOMTAIM», «OCHOBHOE H
BO30YX/IEHHOE PHEPIreTUYECKUE COCTOSIHHS aTOMa»;

00bACHAMb 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX 3JIEMEHTOB
M HUX COEAUWHEHHW IO TMepuojaM U rpynnaMm Ilepuoandeckol CUCTEMBI
JI.W1. MenneneeBa, BaJICHTHbIE BO3MOXHOCTHM AaTOMOB DJJEMEHTOB HAa OCHOBE
CTPOEHUS UX DJIEKTPOHHBIX 000JI0YEK;

cghopmuposanHocms — ymMeHull.  XapaKTepwu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWMCTBAa BELIECTB  PA3JIMYHBIX  KJIACCOB, HNOOMBEPAHCOaAmb
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMHU C
MOMOIIBI0 YPAaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUIA;

chopmMuposanHocme yMeHus pacKpbIBaTh CYIIHOCTb:

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEICTBOM COCTABIICHHS
ANEKTPOHHOIO OallaHca JTUX peaklMil; peakluil HOHHOTO OOMEHa MyTEM
COCTaBJICHHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

peaKuui TUAPOIIN3A;

peakiuii KOMIUIEKCOOOpa3oBaHus (Ha MpUMEPE THIPOKCOKOMIUIEKCOB ITMHKA
Y aJTIOMUHUA);

cghopmuposannocmes  ymeHusi OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKHUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOTO PaBHOBECHS 110 BIUSHUEM
BHEITHUX Bo3zAeicTBui (mpunimn Jle [larense);

cghopmuposanHocmes  ymeHusi  XapaKTEpPU30BaTh XUMHUYECKHUE PEaKLUH,
JeXKalMe B OCHOBE IMPOMBIIUIEHHOTO TMOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue Hay4yHbIE TPUHIMIBI XHUMHUYECKHUX TMPOU3BOJICTB; I€JIeCO00pa3sHOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIINIJICHHOCTH U B OBITY C TOUYKH
3pEHHSI COOTHOILICHHS PUCK-TI0JIb34;

cghopmuposanHocmes BIAJICHUST CHUCTEMOM 3HAHUM O METOoJaX Hay4dyHOTO



MO3HAHMS SIBICHUW NOPUPOIbI — HAOIIOJEHUE, H3MEpEHHe, MOJEIMPOBAHNUE,
HKCIIEPUMEHT (PEabHBI U MBICIICHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUSI npuMensms 3TU 3HAHUS TPU SKCIIEPUMEHTAIBHOM UCCIIEI0BAaHUU BEIIECTB
U Uil OOBSICHEHHS XHUMHUYECKHX SBIICHUH, HMEIOIUX MECTO B MIPHUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KHU3HU;
cpopmupoeanHocms yMeHusi BBIABIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHMI
C MOHATHUSIMHU U MPEICTABICHUSIMH IPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJjiee OCO3HAHHOTO IOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;
cpopmuposannocme ymenus NPOBOAUTH PACUETHI:

C WCIOJB30BAaHUEM TOHSATHH «MaccoBas JOJS BEIIeCTBA B PacTBOpE» H
«MOJISIpHAsi KOHLEHTPALUs»;

Macchl BEIIECTBa WM 00bEMa ra3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Win 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAaKLIUU BEUIECTB;

TerI0Boro 3 dekra peakiuy;

3HAYEHHUs] BOJIOPOJHOTO TIOKA3aTeNs pacTBOPOB KHUCIOT U IHEJOYeH C
U3BECTHOM CTENEHBIO JUCCOLUAINY;

Maccel  (00BbEMa,  KOIMYECTBAa  BEHIECTBA)  NPOAYKTAa  peakluu,
€CJIM OJHO U3 UCXOAHBIX BEUIECTB JaHO B BUE PACTBOPA C ONpEAEIEHHON MacCcOBO
J0JIell pacTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH);

JIOJTM BBIXOJ1a TIPOAYKTA PEAKIIHIH,

O0OBEMHBIX OTHOLLEHUH ra30B;

cpopmupo8aHHoOCmMb yMeHUll: CaMOCTOSITEIbHO IIJIAaHUPOBaTh W IMPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOJITBEPKJIEHUE KaueCTBEHHOI0 COCTaBa HEOPraHMUYECKUX BEILECTB, ONPECIICHNE
CpeIsl pPAacTBOPOB BEIHIECTB C TMOMOINBIO WHIAMNKATOPOB, HW3YYCHUE BIHSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHMEM TpaBUJI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1ab0paTOpHbIM
obopynoBaHueM, @opmyrupoeams 1ENb UCCIENOBAHUS, NPEOCMAGIsimb B

pa3IMYHOM dbopme pE3yNbTAThI HKCIIEPUMEHTA, AHATUZUPOBATND



U OYeHUBamb UX JOCTOBEPHOCTS;

chopmuposanHocms ymeHull.: COONIONATh IPABUIIa OIB30BAHUS XUMUYECKOM
nocyaol u 1abOpaTOpHBIM O0OpYJOBaHHEM, OOpaIleHHs C BELIECTBAMU B
COOTBETCTBUHM C HMHCTPYKIHMSMH IO BBIIOJHEHHUIO JTAa0OPATOPHBIX XHUMHUYECKUX
OIBITOB, HKOJIOTMYECKU LEIeCOO0pPa3HOro IMOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSX COXPAHEHUs CBOETO 30POBbs, OKPYXKAOIIEH NPUPOAHOU
Cpelbl W JOCTH)KEHHsSI €€ YCTOMYMBOIO pa3BUTHUA, OCO3HABAMb OIACHOCTH
TOKCHYECKOI'0 JEHCTBUS HA KUBBIE OPTaHM3MBbI OIPEACIIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

CPOPMUPOBAHHOCMb  YMEHUI: OCYWECMENiAmyb YeNeHANPAasIeHHblll NOUCK
XMUMHUYECKON MH(POpPMAIH B Pa3IMYHBIX UICTOYHHUKAX (HayyHas U y4eOHO-HayuyHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
AHAIU3UPOBAMb XUMUYECKYIO HH(POPMALUIO, nepepabamuléams €€ U UCHONb308aMb

B COOTBETCTBHUU C ITOCTABJICHHOM YyUeOHOM 3aauei.



