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NOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma 1o XMMHUH Ha YPOBEHb CpelHero odriero oopa3zoBanus uist ooyuatonmxcs 11-x kimaccos MbOY
«'mmuazus Ne 4y r.BpsiHcka pazpaboraHa B COOTBETCTBUU C TPeOOBaHUSAMMU:

®denepanbHoOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoii denepanuny;,

npukaza MwuHoOpHayku ot 17.05.2012 Ne 413 «OO0 yrBepxaecHUU (enepaqbHOro TroCyIapCTBEHHOIO
00pa30BaTEIBHOrO CTaHIapTa CPEIHEro O0IIero 00pa3oBaHusD»;

npukaza Munmnpocemenust ot 18.05.2023 Ne 371 «O06 yrBepxaeHnu (enepaibHOi 00pa3oBaTeNbHON TPOrpaMMBbl
CpeaHero o0Iero oopa3oBaHus»;

npukaza MunmnpocBemeHus: ot 22.03.2021 Ne 115 «O06 yrBepxkaenuu Ilopsiaka opraHu3ali U OCYIIECTBIICHUS
00pa3oBaTeNbHON JIESITENBHOCTH [0 OCHOBHBIM 00IE00pa3oBaTEbHBIM MpOrpaMMaM — 00pa30BaTENbHBIM
porpaMMaM HadaJIbHOTO OOIIIero, OCHOBHOI'O OOIIEr0 U CPEAHEro 00IIero 00pa3oBaHUsI»;

Konmnenuuu npenopaBanus yaeOHOro mpeaMera « XUMUsD»;

Konmenuuu sxonoruveckoro o0pa3oBaHus B CHCTEME 00IIEr0 00pa3oBaHMUS

CII 2.4.3648-20 «CaHnuTapHO-3MTUAEMHOIOTHYECKIE TPeOOBaHUS K OPraHU3aIUsIM BOCIUTAHUS U OOyUYEHUsI, OTIbIXa
W O37IOpPOBJIHHS JEeTeii M MOJOACKN», YTBEPKACHHBIX MOCTAHOBICHHEM TIJIABHOTO CAHUTAPHOTO Bpaya oOT
28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urnennveckue HOpPMATUBBI M TpeOOBaHWA K oOecledeHHI0 0e30MacHOCTH W (WIH)
0e3BpeMHOCTH JUTA YenoBeka (pakTopoB cpebl OOMTAaHUS, YTBEPKICHHBIX TOCTAHOBIICHUEM TJIABHOTO CAHUTAPHOTO
Bpada ot 28.01.2021 Ne 2;

y4aebHOTO0 TIaHa cpemanero oomiero oopazoBanuss MbOY «'mvuazus Ne 4»Ha 2023-2024 y4ueOHBIHM TOT;
(enepanbpHOI paboveit MporpaMMBbl 10 yueOHOMY MpenMeTy « XUMHUsD) YriTyOJIEHHOTO YPOBHSL.

Pabouast mporpamMma OpHEHTHpOBaHA Ha IICJICBBIC MPHOPHUTETHI, CHOPMYIUPOBaHHBIE B (enepanbHOd pabodeit
MporpaMMe BOCIUTaHMS U B paboueii mporpamme Boctutanust MbOVY «I'mmuazns Ne 4y r.bpsucka.

[IporpaMMa 1o XMMUM Ha YpOBHE CpeHErO 00Iero oopazopanus paspaborana Ha ocHoBe DesepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanmm B Poccmiickoii demepamumy, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
(denepanbHO 00pa30BaTEIbHON MpOrpaMMmbl cpemHero oodmiero oopasoanus (POII COO), mpencTaBiICHHBIX B
OdenepanbHOM TOCYIAapCTBEHHOM oOpasoBarenpbHOM crapmapre COQO, ¢ yderom Konmenmuwu mpemnogaBaHus
yaeObHOrOo mpeaMmera «XWMHSD» B 00pa30BaTENBHBIX oOpraHu3anusx Poccuiickoit ®Dexepanum, peanu3yrOMNX
OCHOBHBIE 00pa3oBaTENbHBIE MPOrPAMMBI, M OCHOBHBIX TOJNOXKEHHH «CTpaTeruy pa3BHTHS BOCIHUTAHUS B
Poccwuiickoit @eneparuu Ha iepuon 10 2025 roxa» (pacnopspkenne IpasutenserBa PO ot 29.05.2015 Ne 996-p).
OcHOBY TIOIXOA0B K pa3paboTKe MporpaMMbl 10 XUMHH, K ONPEAETICHHIO 00IIel CTpaTern 00y4deHHsI, BOCITUTAH
Y pa3BUTHS 00YyJaOIINXCS CPeICTBAMH ydeOHOoro npenMera «Xumush» 11 10—11 kimaccoB Ha yriryOJIeHHOM ypOBHE
cocraBwin KoHmentyanbHble monoxkeHuss PI'OC COO o B3aMMOOOYCIOBIEHHOCTH IieNiel, COmep aHws,
pe3yapTaToOB 00yUeHHs 1 TpeOOBAHHH K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

PaGowas mporpamma siBisieTcst mpoxonkerneM paboueit mporpammel 10 kimacca o nmuHelHOH cxeme. B 10
KJIaCCe M3JIAraeTcs MaTepruall OpraHuvIecKor XumMud, a B 11 kiracce — o0mieli U HeopraHudeckor Xumun. JlaHHbIN
BapHaHT MPOrpaMMBbI 00ECTIEUeH YICOHNKaMU /ISl 001e00pa30BaTENbHBIX TIKOIM:

1. C. A. Ily3axos, H. B. Mamawnna, B. A. [TorikoB : Xumus. 10 xinace. YrmyOnéHHBIN ypoBeHb. Y4eOHOE

mocobue ais obmeodpa3oBaTenbHBIX opranu3amuii. — M. : [IpocBemmenue, 2020.
2. C.A.Ilyzakos, H. B. Mamauna, B. A. [TonkoB : Xumust. 11 knace. YrayOonéHHbINH ypoBeHb. YueOHOe
mocobue A obmeodpa3oBarenbHBIX opranu3amuii. — M. : Ilpocsemenne, 2020.

[IpencraBnennsiii YMK BbeiOpan, motomy uro coorBerctByeT TpeboBanusiM PI'OC OOIl COO wu BHeceH B
(enepanbHbI NepeueHb y4eOHMKOB, PEKOMEHIOBAHHBIX K MCHOJNB30BAaHHUIO IPU pealu3aluyd 00pa30oBaTeNbHBIX
MPOrpaMm.

JaHHas nporpamMMa Kypca XMMHUH IPeAHAa3HAYeHa IS yYalXcsl CPeJHUX 00pa30BaTeNbHbBIX MIKOJI, KOTOPHIE B
JanbHEeHIIeM MIIaHUPYIOT MOCTYNAaTh B By3bl MEAMLUHCKOr0 npoduiis. I11loaToMy B Hel mpeaycMOTpeHO
yriryOnéHHOE U3yYeHHE TAKUX TeM XHMHUH, KOTOPbIE HE00XOIUMBI Oy IyIIIMM CTYAE€HTaM MEIUIIMHCKUX BY30B.
[IporpamMma npenycmarpuBaeT GOpMUPOBAHHE Y YHAIUXCS 00IIEeydeOHBIX YMEHUH U HABBIKOB, YHUBEPCAIbHBIX
CIOCOOOB JIESTENBHOCTH M KITFOYEBBIX KOMIIETECHINNI:

e  YMEHUS CaMOCTOSTEIBHO U MOTHBHPOBAHHO OPraHMU30BBIBATH CBOIO CAMOCTOATENBHYIO AEATENbHOCTD;

®  HCIOJb30BAHUS JIEMEHTOB IPUYMHHO-CIIEACTBEHHOT0 U CTPYKTYPHO-(QYHKIIMOHAIBHOTO aHAJIN3a;



e  OIPENENCHUS CYITHOCTHBIX XapaKTEPUCTUK H3y4aeMOro 00beKTa; yMEHUs Pa3BEPHYTO OOOCHOBEIBATh
CYXJICHUS, 1aBaTh ONPENCICHUs, TPUBOIUTH J0KA3aTEIbCTBA;

e  OILICHUBaHUS M KOPPEKTHUPOBKU CBOET'O MOBECHUS B OKPYKAIOIIEM MUPE.

B yriny6nénnoM kypce XuMHH coJiepKaHie 00pa30BaHUs Pa3BUBACTCS B CICAYIOIIUX HAITPABJICHUSX:

e (hopMUpOBaHUE CUCTEMBl XUMUYCCKUX 3HAHUI KaK KOMIIOHCHTA HE TOJIbKO €CTECTBCHHOHAYYHON KapTHHBI
MHpPAa, HO U HAYYHOW KapTHHBI MUDA;

° Pa3BUTUC JIMYHOCTU, MHTCIIJICKTYaJIbHOC U HPAaBCTBEHHOC COBCPIICHCTB OBAHUC, (bOpMI/IpOBaHI/Ie
TYMaHHCTHYECKUX OTHOIICHUN M SKOJIOTHYECKHU eTIecO00pa3HOro MOBENEHHS B OBITY H TPYIOBOH
JeSITeIbHOCTH;

e [OHMMaHHE OOIECTBEHHOH MOTPEOHOCTH B Pa3BUTUH XMMUH, & TAKKe QOPMUPOBAHUE OTHOLICHUSI K XUMHH
KaK BO3MOXKHO# o0yiacTu Oyyiei mpohecCuoHaaIbHON NeITeNBHOCTH WU ISITEILHOCTH, B KOTOPOH
XUMHYECKUE 3HAHUS UMCIOT IPOQHINPYIOIIHIA CTATYC;

e (hopMUpOBaHUE HABBIKOB 3KCIIEPUMEHTAIBHON M UCCIICA0BATEIbCKOM ICATEIbHOCTH, YCIICIIHOE YIaCTHs B
MyOJIMYHOM MPE/ICTaBICHUH PE3YJIBTATOB TAKOW JESTEIbHOCTH;

° BO3MOXHOCTD Y4aCTUA B XUMUYCCKUX OJIMMIINA/IaX Pa3IndHbIX ypOBHeI\/'I B COOTBETCTBHUH C KCIIa€MbIMU
pe3yabTaTaMH U MPaBUIILHOMN OIEHKONW COOCTBEHHBIX BO3MOXKHOCTEH;

e (hopMuUpOBaHUE YMEHUI 0E30MACHOI0 OOPAIIEHHS ¢ BEIIECTBAMH, UCIIOJIb3YEMBIMU B OBITY U
MPOU3BOICTBEHHOM cepe;

° YMEHHEC O6’L$ICH$ITB OOBEKTHI U IIPOIECCChI 0pr>1<a}01uel71 Cpe€abl, UCITOJIB3YA IJId OTOr0 XUMHUYCCKUEC 3HAHMA,

° ITOHHUMAaHHUEC IICHHOCTHU XUMHUYCCKOI'O A3bIKA, KaK COCTaBHOM YacTH pequoi/'I KYyJIbTYpPbl COBPEMCHHOI'O
CIELIMAIUCTa BHICOKOW KBaIM(DUKALIH.

B coorBercTBuE ¢ yueOHBIM IIJITAHOM THMHA3MHU Ha W3ydeHne XxuMuu B 11 kmacce orBogutces 136 gacos. Pabouas
IporpaMMa IpeayCcMaTpuBaeT U3ydeHne XUMUHU B 00bEME 4 4acoB B HEJEINI0 B TEUEHHUE IBYX yUEOHBIX JIET Ha
yrIyONnEHHOM  YPOBHE.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHU HA YIVTYBJIEHHOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B cootBercTBHU € CHCTEMHO-AEATEIBHOCTHBIM IOIXOAOM B CTPYKTYpPE JINUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS
npeaMeTa «XUMHs» Ha YPOBHE CpeHEro o0Iiero oopa3oBaHuUs BBIIEIEHBI CIEAYIOIINE COCTABIIAIONINE: OCO3HAHNE
00Y4arOLIMMUCST POCCUIICKOM Ipa’kAaHCKONM HAEGHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHUTHUIO, CAMOCTOSTEIBHOCTH U
CaMOONPEACICHUIO; HAJM4Me MOTHUBAallMM K OOYYEHMIO; TOTOBHOCTH M  CIOCOOHOCTh  OOYHYaOLIUXCS
PYKOBOICTBOBATHCS IMPHUHATHIMH B OOLIECTBE NpPAaBWIAMH M HOPMaMH IIOBEIEHHS; HAJU4YMe IIPABOCO3HAHMI,
9KOJIOTMYECKOH KyJIbTYpBl; CIIOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHBIE MIJIAHBI.

JInuHOCTHBIE pe3yNbTaTbl OCBOGHHSA IMpeaMeTa «XHMHUSD)» OTPaXKalT Cc(HOPMHUPOBAHHOCTH — OIBITA
MIO3HABATENIbHOM M TNPAKTHYECKOM MESITENbHOCTH OOY4YaIOLIMXCS B IIPOLECcCEe peanu3alud o0pa3oBaTeNbHON
JeATEIIbHOCTH.

JInuHOCTHBIE pE3yNbTaTbl OCBOGHHMA IpeaMeTa «XHMHUSD)» OTPaXKalT Cc(HOPMHUPOBAHHOCTH  OIBITA
MIO3HABATENIbHOM M TPAKTHYECKOM MESITENbHOCTH OOYYaIOLIMXCS B IIPOLECCE peann3alud o0pa3oBaTENbHON
NeATeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIMTAHMSA

OCO3HaHUSl OOYYarOIMMHCA CBOMX KOHCTUTYLHOHHBIX IpaB M OOS3aHHOCTEH, yBaXEHHS K 3aKOHY H
MIPaBOIOPSIAKY;

MPEACTABIICHHUS O COLUAIBHBIX HOPMAX U PAaBUIIAX MEKIMYHOCTHBIX OTHOLLIEHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPU CO3JaHUM YUEOHBIX MPOEKTOB, PELIEHUH y4eOHbIX
Y NTO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHHMMAaTh M NMPUHUMATh MOTHBBI, HAMEPEHHS, JOTMKY W apryMEHTHl JPYruX IPH aHaju3e
Pa3IMYHBIX BUJIOB y4eOHOH ESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOLLIEHHS K UICTOPUYECKOMY M HAyYHOMY HACJIEIUIO0 OT€YECTBEHHOW XUMUM;



YBa)KEHHUsI K TMPOLIECCY TBOPUECTBA B OOJACTH TEOPHHM M MPAKTUYECKOTO MPUIOKEHHS XUMHH, OCO3HAHUS
TOT'0, YTO JIAHHBIC HAYKH €CTh PE3YJIbTAT JJIUTEIbHBIX HAOIIOICHUH, KPOMOTINBBIX IKCICPUMEHTAIBHBIX MOMCKOB,
MOCTOSIHHOT'O TpyJa YYEHBIX U TPAKTUKOB;

WHTEpeca W MO3HABATEIbHBIX MOTUBOB B MOMYYEHWH W TOCIEAYIOIIEM aHajin3e MH(OpMalruu O MepeaoBbIX
JOCTH)KEHUSAX COBPEMEHHON OT€YECTBEHHOW XHUMMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBECHHOI'O CO3HAHUSA, 3TUYCCKOI'O ITOBCACHU S,

CHOCO6HOCTI/I OLICHUBATh CUTyallMH, CBA3AHHBIC C XUMHWYCCKUMU ABJICHUAMU, U IPUHUMATH OCO3HAHHBIC
peuieHus, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBEHHLIC HOPMBI U LICHHOCTH,

T'OTOBHOCTH OIICHUBAThHb CBOE IMOBCACHHUEC M IIOCTYIIKM CBOUX TOBapI/IHICI\/'I C HO3I/IHI/II71 HPAaBCTBCHHBIX H
MPaBOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIIEICTBUI MOCTYIIKOB;

4) ¢popmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHMS IIEHHOCTEH 370poBOro ¥ 0Oe30macHOro o0pa3a J>KU3HH, HEO0OXOJUMOCTH OTBETCTBEHHOTO
OTHOIIIEHHUS K COOCTBEHHOMY (DPU3UYECKOMY U NICUXUYECKOMY 3JI0POBBIO;

cOOMIOICHUS TIpaBUil 0E30MacHOro OOpAaIeHUsl C BEIIECTBAMU B OBITY, MMOBCEIHEBHOH JKU3HH, B TPYIOBOH
NeSITeTbHOCTH;

IMOHMMaHUs HNEHHOCTHU IpaBUJI MHAUBUAYAJIBHOI'O0 U KOJIJICKTHUBHOI'O 0e3011acHoro MOBCACHUA B CUTYyallUsX,
YTPOXKAIOUIMX 3I0POBBIO U KU3HU JIOJIEH;

OCO3HAHUS MOCIEACTBUN 1 HETIPUATHS BPEIHBIX MIPUBBIUEK (YIIOTPEOIEHHUS aIKOT oIS, HAPKOTHUKOB, KYPEHHU);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKATUBHOM KOMIICTEHTHOCTH B y4eOHO-HCCIICIOBATEILCKON NEeITEIBHOCTH, OOIIIECTBEHHO IMOJIC3HOM,
TBOp‘IeCKOﬁ " Ipyrux BUAax ACATCIbHOCTH,

YCTaHOBKH Ha aKTUBHOC Y4YaCTHUEC B PCIICHUU IMPAKTUYCCKUX 3a7av COHHaHBHOﬁ HaIrpaBJICHHOCTHU (B paMKax
CBOETO KJIacca, IIKOJIBI);

WHTepeca K MPaKTHIECKOMY H3y4YeHHIO Mpodecchuii pa3nuyHOro pojaa, B TOM YHCIIE HA OCHOBE MPHUMEHEHUS
MIPEeIMETHBIX 3HAHUU TI0 XHMUH;

YBaXX€HUA K TPYAY, JIOISIM TpyIa U pe3yIbTaTaM TPYIOBOH JAEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHIYyaJIBHOH TpacKTOpHHU oOpa3zoBaHwWs, Oymymied mpodeccuu u
peanu3anyy COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM IJIMYHOCTHBIX WHTEPECOB, CIHOCOOHOCTEH K XHUMUH,
HWHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) 3K0J10rMYeCKOro0 BOCIIUTAHMS:

9KOJIOTUYECKH IIEIeCO00pa3HOro OTHOMIEHHS K MPUPO/IE KaK NCTOYHHUKY CYIIECTBOBAHUS KU3HH HA 3eMIIE;

MMOHMMAaHUS TJI00ATBFHOTO XapaKTepa AKOJOTHYECKHX IPOoOJieM, BIMSHHUS 3KOHOMHYECKHX MPOIIECCOB Ha
COCTOSTHHE TIPUPOJIHON U COLUATIBHON CpeIbl;

OCO3HAHUS HEOOXOIMMOCTH HWCIOJIB30BAHMS AOCTIKEHWH XHMHHW IS PEIIeHHs BOIPOCOB PaIMOHAIHLHOTO
MIPUPOIOTIONIE30BAHNS;

AKTHBHOIO HEOPUATHSL JEHUCTBUM, MPUHOCIILIMX Bpeld OKpYXKawlled MNPUPOAHON cpede, yMEHHS
MIPOrHO3UPOBATH HEOIATOMPHUATHBIC YKOJIOTHYECKHE TIOCIEICTBUS MPEANPUHUMAEMBIX NEUCTBUN W MPENOTBpAIlaTh
WX;

HaJW4dusl Pa3BUTOTO OJKOJIOTMYECKOrO MBIIIICHHS, DSKOIOTHYECKOH KyIbTYpHl, OIBITa JEITeTbHOCTH
AKOJIOTUYECKONH HAMpPaBICHHOCTH, yYMEHHUS PYKOBOJCTBOBAThCS WMH B ITO3HABaTEIbHOWH, KOMMYHHKATHBHOH U
COITMAIBHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO IIPOTHBOCTOATH UAEOJIOTHH XeMohoonu;

7) HeHHOCTH HAYYHOT'0 NO3HAHMSL:

MHPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MIPAKTHKH;

MMOHUMAaHUS CTeNU(DUKA XUMUU KaK HayKH, OCO3HAHUA €€ poid B ()OPMHUPOBAHUH PANMOHAIEHOTO HAYYHOTO
MBIIUIEHUS, CO3/IaHUH IIEJIOCTHOTO MPEICTaBICHNUS 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJIBI M YEeJIOBEKa, B
MTO3HAHUH TTPUPOTHBIX 3aKOHOMEPHOCTEH M PEeIIeHUH MPOOJIeM COXpaHEHHs IIPUPOIHOTO PaBHOBECHS;

yOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOM NMBUJIM3AaLMHU: B €€ T'yMaHUCTHYECKOU
HaIpaBICHHOCTH W BAXXHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepHAILHOW KYJIbTYPHI, B PEHICHHH TIO0AITBHBIX
mpoOieM yCTOMYMBOTO PAa3BUTUSI YEIOBEUECTBA — CBHIPHEBOW, JHEPreTHYECKOW, MHIIEBOW M 3KOJIOTHYECKON
0€30MacHOCTH, B Pa3sBUTUM MEOULMHBI, 00ECIIEYCHUN YCIOBHH YCIIEHIHOI'O Tpyda M 3KOJOTMYECKH KOM(OPTHOH
XKHU3HH KaXKJIOT0 YieHa oOLIecTBa;



€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHHUMAHHS CYIIIHOCTH METOJOB TIO3HAHWSA, WCIIOAB3YEMBIX B
€CTECTBEHHBIX HAayKax, CIMOCOOHOCTH HCIONb30BaTh MOJydaeMble 3HAHWS IS aHaau3a W OOBSICHEHHS SBICHUIN
OKPYKArOIEro MUpa U MPOUCXOIAIINX B HEM M3MEHCHHH, YMECHUS JeNaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS HA OCHOBE
HAYYHBIX (PaKTOB M UMEIOIINXCS JAHHBIX C IEIbIO MOMYYCHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIONB30BATh XHMHUECKHE 3HAHUS IS PEIICHHS TpobiieM B peaabHBIX
JKN3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHHIO, HCCIISIOBATEILCKOM eITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY 00Opa30BaHUIO M CaMOOOPa30BaHMIO, K AKTUBHOMY IOJY4CHHIO
HOBBIX 3HAHUI 10 XMMHUHU B COOTBETCTBUMU C JKU3HEHHBEIMHU HOTpe6HOCT$IMI/I;

HHTEpeca K OCOOCHHOCTSIM TpyJa B Pa3InYHbIX chepax npodeccuoHaabHON AeATEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOrPaMMbI [0 XUMHHM Ha YPOBHE CPEIHEr0 OOIIEro o0pa3oBaHuUs
BKJTIOYAIOT:

3HaYMMbIe Uil (DOPMHPOBAaHUST MHUPOBO33PEHHUS] O0YUAIOIIMXCS MEKIUCIUTUIMHAPHBIE (MEXIpEIMETHBIC)
o0lIleHayYHbIE TIOHSATHSA, OTPaXKAIOIIUE LENOCTHOCTh HAayYHOH KapTHHBI MHpa W CIENU(PHUKY METOJO0B MO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBECHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHS, SIBJICHUE, MTPOLIECC, CUCTEMa, HayuHbIN (DaKT,
TIPUHITATI, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsS, HCCIEAOBaHHE, HAOIO/IeHUE, M3MEpPEHUE, DKCIICPUMEHT U
apyrue);

YHHUBEpCAILHBIE yaeOHbIe JIEHUCTBHUS (Tmo3HaBaTENBHEIE, KOMMYHHUKATHUBHEIE, pETYISATUBHBIE),
obecnieunBaronre GopMUPOBaHUE PYHKIIMOHATBHONW IPAMOTHOCTH M COIIMAILHON KOMITIETEHIIMH 00YUatOLIXCs;

CHOCOOHOCTh 00YYAONIUXCS UCIIOIb30BaTh OCBOCHHBIC MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUSA U
YHUBEpCAIbHBIC YUeOHBIC EHCTBHUS B IIO3HABATEILHOW M COITMATIBHOMN MTPAKTHKE.

MeranpenMeTHbIe PE3YNbTAaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCAIBHBIMH YUEOHBIMH IT03HABATEIHHBIMH,
KOMMYHUKATHBHBIMH U PETYISITUBHBIMHU JACHCTBUSIMHU.

Ilo3HaBaTe/ibHBIE YHHBepcATbHbIE YueOHbIe AeiicTBUA

1) 6a3oBbIe JJOrHYecKue AeicTBHS:

CaMOCTOATENBHO (OPMYITHPOBATh U aKTyaJTU3MPOBATH MMPOOIIEMY, PACCMATPHUBATH €€ BCECTOPOHHE;

OIIPENeNATh el AeATEeNbHOCTH, 3a/1aBasi MapaMeTpsl U KPUTEPUN UX JTOCTHXKEHUS, COOTHOCHUTDH PE3YIIbTATHI
JEeSITETFHOCTH C TIOCTABIICHHBIMH IIEJISIMH;

WCIIONB30BaTh NP OCBOEGHUM 3HAHWH MPUEMBI JIOTHYECKOTO MBIMUIEHHUS: BBIACTSTH XapaKTepHbIe MPU3HAKA
MIOHSITUN Y yCTAaHABJIMBATH UX B3aUMOCBSI3b, HCIIOIB30BATH COOTBETCTBYIONINE TIOHATHS U OOBSICHEHNS OTICTHHBIX
(haKTOB W SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIIS KITACCU(UKAITUN BEIIECTB U XUMUYIECKUAX PEaKIIni;

YCTaHaBIIMBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3M MEXIY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYXIeHUS (MHIYKTHBHBIC, e TlyKTHBHBIC, IO aHAJIOTHH ), BBISIBIATH 3aKOHOMEPHOCTH
Y IPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIIHPOBATH BHIBOJIBI U 3aKITFOYECHUS;

MPUMEHATh B TIIpOIlecCe TIO3HAHWS WCIONB3yeMble B XUMHUH CHMBOJIWYECKHE (3HAKOBBIE) MOJIENH,
MpeoOpa3oBBIBATE MOJENBHBIC TPEACTABICHUS — XUMHYECKUN 3HAK (CHMBOJ) JJIEMEHTa, XUMUYeckas (opmyna,
ypaBHEHHE XMMHYECKON PEAKIUU — NPU PEIIeHUH y4eOHBIX MMO3HABATENbHBIX U MPAKTUYECKUX 3a/1ay, TPUMEHSTh
Ha3BaHHBIE MOJICIBHBIE TIPEJCTABICHUS IS BBIABICHHUS XapaKTEPHBIX MPHU3HAKOB HW3YYaeMbIX BEIIECTB H
XUMHYECKUX PEaKIIHiA.

2) 6azoBbIe HCCIeI0BATEIbLCKUE AeliCTBUS:

BIIJIETH OCHOBaMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XMMUYECKUX PEAKIIHIA;

dbopMynMpoBaTh TEMM W 3aJa4d  HWCCIICAOBAaHUSA, WCIONB30BaTh ITOCTABICHHBIE M CAMOCTOSITENEHO
c(OpMyTUpPOBaHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTAa IO3HAHMA W OCHOBBI sl ()OPMUPOBAHHUS THIIOTE3BI IO
MPOBEPKE MPaBUIILHOCTH BHICKA3bIBAEMBIX CYXKICHHI;

BJIaJIeTb HAaBBIKAMH CaMOCTOSTENBHOTO IUIAHUPOBAHUS M MPOBEICHUS YYCHHUECKUX IKCIIEPUMEHTOB,
COBEpLICHCTBOBAaTh YMEHHUsSl HaOMIOJaTh 3a XOJIOM IIpOLEcca, CaMOCTOATENBFHO MPOTHO3MPOBATh €ro pe3yibTarT,



¢dbopmynupoBaTh 00OOLIEHUSI W BBIBOJABI OTHOCHUTENBHO OCTOBEPHOCTH PE3YNIHTATOB HCCIENOBAHUSA, COCTABIATH
000CHOBaHHBIN OTYET O IPOICTAaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUUYECKONW UCCIEN0BATENbCKON M MPOSKTHOM JEeATeNbHOCTH, MPOSIBISATH CIOCOOHOCTh
U TOTOBHOCTh K CaMOCTOSATENbHOMY TOMCKY METOJOB PELIEHMs] MPAKTHUYECKUX 3aJay, MPUMEHEHUIO Pa3IMYHbIX
METOJI0B MO3HAHUS.

3) pa6ora ¢ undopmanmeii:

OPHCHTHPOBATHCS B Pa3IMYHBIX MCTOUYHUKAX MH(MOpManuu (HaydHO-TIOMYJISIpHAs JHTEpaTypa XUMHUECKOTO
COJIepKaHUsl, CIpaBOYHEIE TOCOOMs, pecypchl MHTepHeTa), aHamM3upoBaTh HHOOPMAILIUIO PA3TUYHBIX BUIOB U GOPM
MIPECTaBIICHUS, KPUTUUECKH OLIEHUBATDH €€ JOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTb;

(dbopMyTUpOBaTh 3ampoChl M MPUMEHSTh pPa3IM4YHBIE METOAbI TpHU TMOHMCKe M OTOope HWHQOpMAIUH,
HEOOXOJIMMOM JIsl BBITIOJTHEHMsI yueOHBIX 3a/1a4 ONpeAeNEHHOrO THTIA;

npuoOpeTaTh OMBIT HCIOJIb30BAHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJNOTHA U  Pa3iWYHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSATEILHO BBIOMpaTh ONTHUMalbHYIO (opMmy mTpencraBieHuss uHpopMamuu (CXeMbl, Tpaduky,
JMarpaMMBbl, TaOJIHIIbI, PUCYHKU H JPYTHE);

WCTIOJIb30BaTh HayYHBIH S3BIK B Ka4eCTBE CpENCTBa Mpu paboTe ¢ XUMUYecKold mH(opmaiueil: TpuMeHsTh
MeKIpeaAMeTHbIE (PU3NIECKUE U MATEMAaTHIECKUE) 3HAKH M CUMBOJIBL, (POPMYJTBI, 200peBHATyphl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTIAAHOCTH.

KOMMyHI/lKaTI/lBHI)Ie YHUBEPCAJIBHLIC yqeﬁm,le Z[eﬁCTBHH:

3a/1aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIaeMOM TeMBI B XOZI¢ JHAJIOra /WM AUCKYCCHH, BHICKa3bIBATh UICH,
(hopMymHpOBaTH CBOM MPEIIOKEHUS OTHOCUTEIIBHO BEITIOTHEHUS TIPEIOKEHHON 3a1a1H;

BBICTYIIATh C MPE3CHTAIINEH Pe3yIbTaTOB MO3HABATEIBHON NCATEIHFHOCTH, MTOYIEHHBIX CAMOCTOSTEIHHO WITH
COBMECTHO CO CBEPCTHHKAMH IIPU BBIIOJIHEHUH XHMHUYECKOI'O JKCIEPUMEHTa, NPAKTUYECKOM paboThl 10
WCCIIEJIOBAHUIO CBOMCTB HM3y4YaeMbIX BEIIECTB, pealM3alliil Y4eOHOTO MpOoeKTa, M (OPMYIHPOBATH BBIBOIBI IO
pe3yapTaTaM MPOBEAEHHBIX UCCIIEIOBAHUHN IMYTEM COTTIACOBAHUS MO3HUIIMK B X0/1€ OOCYXIEHUS U 0OMEHa MHEHHSIMH.

PerynsiTuBHBIC YHHBeEpCcAJIbHbIE Y4eOHbIe AeiicTBHS:

CaMOCTOSITEIIFHO IUIAHUPOBATh U OCYIIECTBIISITH CBOIO MTO3HABATEIBHYIO ESITEIBHOCTD, ONpEeneNss e€ Ienu u
3a7a4d, KOHTPOIMPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IPEAIaraeMblil alrOPHTM JIEUCTBHH HpPHU
BBITIOJTHEHWN YYEOHBIX WM HCCIIENOBATENbCKUX 3a/ad, BHIOMpaTh HanOosee 3((EeKTUBHBIN CIIOCO0 WX pEIIeHHs C
y4ETOM TTONTydEeHHSI HOBBIX 3HAHHUH O BEIIECTBAX M XUMHUYECKUX PEaKIUIX;

OCYILIECTBIISAITH CAMOKOHTPOITb IEATETLHOCTH Ha OCHOBE CaMOaHaJIM3a M CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbI

IIpeamerHble pe3ysbTaThl OCBOEHUS MPOrpaMMbl IO XMMHHM Ha YriIyOJIEHHOM YpOBHE Ha YPOBHE CpEIHErO
ob1ero oopa3oBaHusl BKIIOUYAIOT crienuduyeckue A y4eOHOro npeamera «XuMUs» HaydHbIe 3HAHUS, YMEHHS U
CIOCOOBI 1€HCTBUI 1O OCBOEHUIO, HHTEPIIPETALNY U PEoOPa30BaHUIO 3HAHUN, BUBI IEATEIBHOCTH 10 TOTY4YEHHIO
HOBOT'O 3HaHMS M NPHUMEHEHHIO 3HAaHUH B Pa3JIMYHBIX YYEOHBIX CUTYallMAX, a TaKKE B PEAIbHBIX XU3HEHHBIX
CUTYyallUsiX, CBA3aHHBIX C XMMHUEW. B mporpamMMe mo XMMHUHM NpeaMETHBIE PE3yJIbTaThl MPEACTaBIEHBI MO IOAaM
N3y4EHUS.

10 KJIACC
[IpenmerHbIe pe3yapTaTshl OCBOEHHS Kypca «OpraHuueckasi XUMHUsD OTPakaroT:



c(OPMUPOBAHHOCT TPECTABICHUI: O MECTE M 3HAYEHHU OPraHWYeCKOW XMMHH B CHCTEME €CTECTBEHHBIX
HayK H e€ poiu B OOECIEYEHWH YCTOHYMBOTO PAa3BUTHS YEIOBEUECTBA B PELICHUH MPOOJIEM 3KOIOTHYECKOH,
SHEPreTHYEeCKO W MUINEBOH OE30MacHOCTH, B Pa3BUTHM MEAMLIMHBI, CO3JaHMM HOBBIX MAaTepHajioB, HOBBIX
HUCTOYHUKOB SHEPTUH, B 00CCIEUCHUH PALlIOHAIBHOTO MPHPOAONONB30BaHUs, B HOPMUPOBAHNH MHUPOBO33PEHUS U
0011ell KyJIbTYpHI YelIOBeKa, a TAKKE KOJIOTHIECKH 000CHOBAaHHOTO OTHOLICHHUS! K CBOEMY 3JOPOBBIO U MPUPOAHOM
cpene;

BIaJCHUC CHUCTEMOM XMMHUUYECKHX 3HaHI/II\/'I, KOTOpasd BKJIIOYACT: OCHOBOIIOJIAraromue moHATUuA — XUMHYECKUN
9JIEMEHT, aTOM, SIPO U DJIEKTPOHHAs 000JII0YKa aToma, s-, P-, d-aToMHbIe OpOMTaNIM, OCHOBHOEC M BO30YKIEHHOE
COCTOSIHHSI aToMa, THOpUIM3alisl aTOMHBIX OpOWTaieil, HOH, MOJIEKYJa, BaICHTHOCTh, 3JEKTPOOTPUIATENBHOCTS,
CTCNICHb OKHCIICHHS, XWMHYECKas CBs3b, MOJb, MOISIpHAs Macca, MOISIPHBIA 00BEM, YTJIEPOIHBIA CKelNerT,
(yHKUIMOHANBHAS TPYIa, paguKall, CTpyKTypHbIe GopMyiisl (pa3BEPHYTHIE, COKpAIEHHBIE, CKEIETHBIE), H30MEPHS
CTPYKTYpHasl ¥ TPOCTPAHCTBEHHAs (T€OMETPHYECKasi, ONTHYECKas), M30MEpPhI, TOMOJOTUYECKUN Psi, TOMOJOTH,
YIJI€BOJOPOBI, KUCIOPOJ- U a30TCOHAEpIKaIlMe OpPraHWYeCKHe COEAMHEHHS, MOHOMEp, IOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOpUH, 3aKOHBI (mepuoauueckuil 3axoH JI. U. MenneneeBa, Teopus
CTpoeHHus1 opraHudeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BELIECTB, 3aKOH COXpAaHEHHUS U
npeBpameHusa SHEPrun IMpu XUMHYCCKUX peaKHI/IHX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM  SI3BIK XUMHWH,
MHPOBO33PCHYCCKUE 3HAHUS, JIC)KAIIUEC B OCHOBE NMOHUMAaHUA IMPUIUMHHOCTH U CUCTEMHOCTU XUMUUYCCKUX HBHeHHﬁ;
NMpEACTAaBJICHUA O MEXaHU3MaX XUMHUYCCKUX peaKHHﬁ, TEPMOINHAMUYCCKUX U KMHECTUYCCKUX 3aKOHOMEPHOCTAX HX
MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM aTOMOB ¥ TPYIII aTOMOB B MOJIEKYJax (MHIYKTHBHBIN 1 Me30OMEpHBIH 3PdeKTsl,
opuentantl | u Il popna); Qakronmormueckne cBEJEHHS O CBOKMCTBaX, COCTaBe, TOJYyYEHHH M 0€30MacHOM
HCHOIb30BAHUN Ba)KHEHIITNX OpPraHUu4YCCKUX BCHICCTB B 6BITy u HpaKTquCKOﬁ JACATCIBPHOCTH 4YCJIIOBCKA, 06HII/IX
HAYYHBIX TPUHIMIIAX XUMHYECKOTO MTPOU3BOJICTBA (Ha IIpUMepe MPOU3BOACTBA METAHOIIA, TEPepadOTKU HEPTH);

Cq)OpMI/IPOBaHHOCTB yMGHHI:I: BBIABJIATE XapaKTEPHBIC NPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATbh WX B3aMMOCBA3b,
HCIOIB30BaTh COOTBETCTBYIOIIME TIOHATHS TIPM ONHCAHUM COCTaBa, CTPOCHHS W CBOMCTB OpPraHMYECKHX
COCIMHCHUIA;

c(hOpMHPOBAaHHOCTH YMEHUH:

UCIOJIB30BaTh XUMHMUYECKYI0 CUMBOJIMKY [UIS COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTBHIX,
COKpAIIEHHBIX U CKEJIETHBIX) ()OPMYJI OPraHNIECKHUX BEIECTB;

COCTaBJIATh ypPaBHEHHS XHMHUYECKHX PEAKIOU W  PACKPBIBATH HMX CYIIHOCTh:  OKHUCJIATENBHO-
BOCCTaHOBHUTENBHBIX PEaKUUH ITOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOIO OajaHca 3TUX PEaKU Ui, peakui HOHHOTO
oOMeHa IMyTEM COCTABJICHUS MX IOJHBIX U COKPAIIEHHBIX HOHHBIX yPaBHEHU,

W3TOTaBIMBaTh MOAENH MOJEKYJ OpPraHWYECKMX BEHIECTB [UId WIUIIOCTPALIMA HX XHMHYECKOTO H
MIPOCTPAaHCTBEHHOT O CTPOCHHUS;

c(OPMUPOBAHHOCT YMEHMH: YCTaHABIMBATH NPUHAUICKHOCTh M3YUYCHHBIX OPraHWYECKHX BEILIECTB IO HX
COCTaBY M CTPOCHMIO K OIPENeNEHHOMY Kiaccy/TpylIle COeAMHEHHWH, NaBaTh UM Ha3BaHMS IO CUCTEMAaTHUYECKOH
HomeHknatype (IUPAC) u mpuBoguTh TpUBHAIbHBIE HAa3BaHWUS IS OTAENBHBIX MPEACTABUTEIEH OPraHUYEeCKUX
BEILECTB (3TUJIEH, AlleTHJICH, TONYOJN, TJHLEPUH, STHICHTIUKONb, GeHomn, GopManbaerul, aneTalbIeruy, aleroH,
MypaBbHHAsI KHCIOTa, YKCyCHas KHCIIOTa, CTEAPUHOBAsA, OJCHHOBAs, MaJbMUTHHOBASA KHCIOTHI, INIMLWH, AJaHWH,
ManbTo3a, GPyKTO3a, AHWINH, AUBUHIII, U30MIPEH, XJIOPOIIPEH, CTUPOI U APYyTHE);

c(OPMUPOBAHHOCTE YMEHHSI OIpENeNsiTb BHA XUMHUYECKOM CBSI3M B OPraHUYECKUX COCOUHEHUSIX
(KOBaJIeHTHAsI ¥ HOHHAS CBSI3b, G- U T-CBSI3b, BOAOPOAHAS CBSI3b);

c(OPMUPOBAHHOCTE YMEHHS HPUMEHATH IOJIOKEHHS TEOPUH CTPOCHUSI OpraHuyeckux BemiecTB A. M.
Bytneposa ais 0ObsiCHEHUS 3aBUCUMOCTH CBOWCTB BELIECTB OT UX COCTaBa U CTPOCHHUS;

c(OpPMUPOBAHHOCTE YMEHHH XapaKTepu30BaTh COCTaB, CTpOeHHE, (HU3MUEeCKne M XUMUYECKHE CBOMCTBA
TUIWYHBIX MPEACTaBUTENEH pa3IUYHBIX KIJIACCOB OpPraHMYECKMX BELIECTB: AJKAHOB, IUKJIOAJIKAHOB, AJKEHOB,
aJIKaJMEeHOB, aJKMHOB, apOMAaTHUYECKHUX YTJIEBOJOPOAOB, CIHMPTOB, AJIbACTUIOB, KETOHOB, KapOOHOBBIX KHCIIOT,
MPOCTHIX U CIOXKHBIX 3(QUPOB, KUPOB, HUITPOCOSANHEHUH U aMHUHOB, aMUHOKHUCIIOT, OEIIKOB, YTJIE€BOAOB (MOHO-, JTU-
U TIOJHCAaxapHuIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIYy HHUMH YPaBHEHHUSMH COOTBETCTBYIOLIMX
XUMHAYECKUX PEaKIUil ¢ HCIIOIb30BAHUEM CTPYKTYPHBIX (HhOPMYIT;

c(OPMUPOBAHHOCTh YMEHHSI TIOATBEPKIATh HA KOHKPETHBIX MPUMEPaX XapaKTep 3aBUCUMOCTH PEaKLIMOHHON
CIIOCOOHOCTH OPraHMYECKUX COEIUHEHUH OT KPaTHOCTHM M THUIA KOBAJEHTHOH CBA3M (G- M T-CBS3M), B3aHMHOIO
BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIax;



c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKHN YTIIEBOJOPOAHOTO CHIPhS (HE(Th, IPUPOIHBIH Ta3,
yroJib), CIIOCOOBI €ro nepepadoTKU U MPaKTUIECKOe MPUMEH EHHE TPOAYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTH BIAJICHUSI CHCTEMOW 3HAaHHMI O €CTECTBEHHO-HAYYHBIX METOAAX IMO3HAHUS — HAOII0/ICHUH,
W3MEpEHHUH, MOACIUPOBAaHIH, IKCIIEPUMEHTE (PEaTbHOM U MBICIEHHOM) U YMEHHS TPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSITh OCHOBHBIE ONEPAalUd MBICIUTENBFHON NESITENbHOCTH — aHalu3 U
CHHTE3, CpaBHCHHE, 0000ICHUE, CUCTEMAaTH3aI|I0, BRISBICHHEC MPUYUHHO-CIICACTBEHHBIX CBSI3€H — JUIA M3Y4CHUS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKLIUN;

C(I)OpMI/IpOBaHHOCTL YMCHHﬁ: BBISIBJISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C TIOHATHSIMHA U MpEeACTaBJICHUAMU
APYrux €CTCCTBCHHO-HAYYHBIX IMPEAMETOB JJId 60.]166 OCO3HAaHHOI'O0 MOHMMAaHUA CYIIHOCTHU MaTCPpUaJIbHOIr0 CAUMHCTBA
MHpa, UCIIOJIb30BATH CUCTEMHLBIC 3HAHUA 110 OpFaHI/IqCCKOI\/II XUMUHN OJIA O6’I)SICHCHI/IH 1 IIPOTrHO3UPOBAHUA HBJICHHﬁ,
HMMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMHUPOBAHHOCTh YMEHUI: TIPOBOJUTH PACUYETHI MO XUMHUYECKHM (OpMyJaM U ypaBHEHHSIM XUMHYECKUX
peaknuii C UCIOJIb30BaHUEM (PH3UYECKUX BEINYHH (Macca, 00bEM ra3oB, KOJMUYECTBO BEIIECTBA), XapaKTEPU3YIOIIIX
BEIIIECTBA C KOIMYECTBEHHON CTOPOHBI: PACUYETHI 0 HAXOXKACHUIO XHMUYECKOH (OPMYJIbI BEIIECTBA 10 U3BECTHBHIM
MacCCOBBIM JOJIAM XUMHUYECKUX DJICMEHTOB, IPOAYKTaM CropaHusd, IIJIOTHOCTU Fa3006p33HLIX BCHICCTB,

c(hOPMHUPOBAaHHOCTh YMEHHUH: MPOrHO3UPOBATh, AHAJIM3UPOBATH M OIEHHBATH C TO3UIUN 3KOJIOTMYECKOU
0€30MacHOCTH TIOCIIEACTBUSI OBITOBOW M TIPOM3BOJCTBEHHOW JIEATENFHOCTH YEIOBEKa, CBA3aHHOW ¢ mepepaboTKon
BC€OICCTB, HUCIIOJIB30BATh IIOJYYCHHBIC 3HAHUA [JId HNPUHATHA T'PaAMOTHBIX peI]_IeHI/Iﬁ Hp06ﬂeM B CHUTyalusax,
CBSI3aHHBIX C XUMHEH;

c(hOpMHPOBAaHHOCTh YMEHHM: CAMOCTOSTEIBHO IUIAHUPOBATh W IMPOBOAUTH XUMHYECCKHA HKCIEPUMEHT
(HOHy‘IeHI/Ie U HU3YUCHHEC CBOMCTB OPraHuYCCKUX BCHICCTB, KAYCCTBCHHBLIC pCaKUIWHN YIJIEBOAOPOAOB pPAa3IMYHBIX
KJIACCOB M KHCIIOPOJICOIEPKAIINX OPTaHWYECKUX BEIIECTB, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 PACIIO3HABAHUIO
OpPraHWYECKHX BEIIESCTB) C COOJIOJCHHEM IpaBWj O€30MacHOro oOpallleHus C BEIIeCTBAMH M J1abOpaTOPHBIM
obopymoBanueM, (OPMYITUPOBATh IIENlb HCCIENOBAHUS, TWPENCTABIATh B Pa3UYHON (GopMe pe3ysIbTaThl
JKCIIEpUMEHTA, aHATM3UPOBATH U OLEHUBATH WX JIOCTOBEPHOCTH;

c(hOpMHPOBAaHHOCTH YMEHUH:

COOJTIO/IATh TIPaBMIIAa SKOJIIOTHYECKH Ie1ecO00pa3HOro MOBEASHHS B OBITY U TPYAOBOW JEATEIbHOCTH B IENIX
COXpaHEHHUS CBOETO 37I0POBbSI, OKPYXKAIOIIEH TPUPOIHON Cpesibl U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO MIEWCTBUS Ha J>KUBBIE OPTaHWU3MBI ONPENENEHHBIX OPTraHWYeCKUX
BEIECTB, ITIOHMMas cMbIcT mmoka3aTens ITJIK;

AHAIM3UPOBATDH IEIECO00PA3HOCTh MPUMEHEHHUSI OPTaHWYECKUX BEIIEeCTB B IPOMBIIUIEHHOCTH M B OBITY C
TOYKH 3pEHUS COOTHOIIEHHS PUCK-TIONH3a;

chOpMHUPOBAaHHOCTh yMEHHWH: OCYIIECTBIISATh LENCHANPABICHHB IIONCK XUMHYECKOW WHOpMAIu B
Pa3TMYHBIX UCTOYHMKAX (Hay4Has W ydyeOHO-HaydHas JUTeparypa, cpencTBa MaccoBod mHpopmarum, HTEpHET u
Ipyrue), KPUTHYECKH aHAJIM3UpPOBATh XHMUYECKyl0 WHGOpMaImio, mepepadaTeiBaTh €€ W HWCIOJIH30BATH B
COOTBETCTBHH C TIOCTABJIEHHOW y4eOHOM 3a1auen.

11 KVIACC

[Ipenmernbie pe3ynbTaThl 0OCBOSHHS Kypca «OO0Iast u HeopraHndecKass XUMUsD OTPaKaroT:

chOpMHUPOBAaHHOCTH MPENCTABICHUN: O MATEPUATHHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX W TTO3HABAEMOCTH
SIBIICHUI TIPUPOIBI, O MECTEe W 3HAUYCHWH XMMHU B CHCTEME ECTECTBEHHBIX HAayK W €€ ponu B OOecreueHUuH
YCTOHYHMBOTO Pa3BHUTHSA, B PEIICHUH MPOOIEM 3KOJOTHYECKOH, IHEPTeTUYECKOW W IHINEeBOH 0e30MacHOCTH, B
Pa3BUTHUH MEAWIIMHEI, CO3JJAHUU HOBBIX MaTEpHaJOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00ECIIEUCHNH PalMOHAIHHOTIO
MIPUPOJIOTIONE30BaHUsA, B (DOPMHUPOBAHMN MHUPOBO33PEHUS W OOMIeH KYJIBTYPHl YEJIOBEKa, a TaKKe DKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIIEHHSI K CBOEMY 3/IOPOBBIO M IIPUPOTHOM CPEJIE;

BIIQJICHUE CHCTEMOW XMMHYECKHX 3HAaHWH, KOTOpas BKIFOYAET: OCHOBOIOJATAONINE ITOHITHS — XMMHYECKHIA
BJIEMEHT, aToM, SIIPO aTOMa, W30TOIbI, HJICKTPOHHAS 000J0YKa aToMa, S-, P-, d-aToMHBbIC OpOHMTAIH, OCHOBHOE H
BO30YX/IEHHOE COCTOSHUS aTOMa, THOpWAM3AIMS AaTOMHBIX OpOuTaned, WOH, MOJEKyJia, BaJeHTHOCTb,
3JEKTPOOTPULIATEIEHOCTb, CTEHNEHb OKHCIECHUS, XHMHYECKas CBs3b (KOBaJIGHTHAs, HOHHAs, MeTaJuIndecKas,
BOJIOPOJHASA), KPHCTAIUIMYECKAsh pelmIéTka, XUMHUYECKas peakuus, pacTBOp, JJIEKTPOJMUTHI, HEIIEKTPOIHUTEHI,
3NEKTPOIUTHUECKAs TUCCOIMALINS, CTENEHb AUCCOLUALNU, BOJOPOJHBIN TOKA3aTeNb, OKUCIUTEND, BOCCTAHOBUTEID,
TEIJIOBOM 3(PPEeKT XUMHUYECKOH peakLUnu, CKOPOCTb XUMHYECKOM peaKkUWH, XUMHYECKOE PaBHOBECHE; TCOPHU U
3aKOHBI (TEOpHsI PJEKTPOJIMTHUECKON JHccouanu, nepuoanieckuii 3akon .M. MenzaeneeBa, 3aKOH COXpaHEHHUs



MaccChl BEIECTB, 3aKOH COXPAHEHUS M MPEBpAILECHUS SHEPTUU MPH XMMUYECKUX PEAKIMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JEUCTBYIOLINX MAcC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3bIK XMMUH, MUPOBO33pEHYECKUE
3HAHHA, JIOKAIIUE B OCHOBE IMOHMMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SBJICHUM; COBpEMEHHbIE
MIPECTABIIEHUSI O CTPOEHHWH BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM UM HaJMOJIEKYJISIPHOM YpPOBHSX;
MIPECTABIIEHUS O MEXaHU3MaX XMMHUYECKHX PEaKLUN, TEPMOJUHAMUUECKIX U KHHETHYECKHX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUsl, 0 XMMHYECKOM DPaBHOBECHH, pPAacTBOpax M JHUCIEPCHBIX CHUCTEMax; (aKTOIOTHYECKHE CBEICHHS O
CBOMCTBax, COCTaBe, MOJYYCHHH W O€30MaCHOM HCIIONb30BAHWHM BaXKHEWIIMX HEOPTaHMYECKUX BELIECTB B OBITY W
HpﬂKTH‘ICCKOﬁ JCATCIIbHOCTH YCJIOBCKA, O6].[II/IX HaY4YHBIX NPUHIUIIAX XUMHUYCECKOI'O IMPOU3BOJACTBA,

C(l)OpMHpOBaHHOCTL YMCHHﬁ: BBIABJIATE XapaKTCPHLIC MPHU3HAKU HOHSITI/Iﬁ, YCTaHaBJIMBAaTh UX B3aWUMOCBA3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIMEC MMOHATUSA IPU OITUCAHNU HECOPTAaHNYCCKUX BCIICCTB U UX HpCBpaHJ;GHI/Iﬁ;

C(l)OpMHpOBaHHOCTL YMCHUSA UCIIOJIB30BATh XHUMUUYCCKYIO CUMBOJIMKY HJIsI COCTAaBJICHUS Q)OpMy.H BCIIECTB U
ypaBHEHHIl XMMHYECKHX peakuuil, crucremarndeckyto HomeHknatypy (IUPAC) wu TpuBuManmbHble Ha3BaHUS
OTACIBHBIX BCHICCTB,

C(i)OpMHpOBaHHOCTL YMCHUA ONPCACIATh BaJICHTHOCTH U CTCICHb OKHUCICHHUA XHMHUUYCCKHUX JJIEMCHTOB B
COCIMHEHUSAX, BUJI XUMUIECKON CBsI3U (KOBaJICHTHAs, MOHHAS, METAJITMYECKAsi, BOIOPOAHAS ), THUI KPUCTAILTUIESCKON
pemETKN KOHKPETHOTO BELIECTBA;

c(hOPMHUPOBAaHHOCTh YMEHHUSI OOBSICHATh 3aBUCHUMOCTb CBOMCTB BEIIECTB OT BHJA XUMHUYECKOW CBSI3U U THIIA
KPUCTAJUTHYECKON PEeIETKH, OOMEHHBIA U JOHOPHO-aKIENTOPHBIH MEXaHU3MBI 00pa30BaHUs KOBAJIEHTHOM CBSI3U;

c(hOPMHUPOBAaHHOCTh YMEHHUH: KIaCCU(UIIMPOBATh: HEOPraHUYECKHUE BEIIECTBA 10 MX COCTaBY, XMMHUYECKHE
peakiuu Mo Pa3IMYHbIM NPH3HAKaM (YHCIYy W COCTaBY PEardpyloNIMX BEIIECTB, TEIMIOBOMY 3(PQEKTy peakiuw,
W3MEHEHUIO CTeleHeW OKUCIICHHsSI 3JIEMEHTOB, OOpPaTUMOCTH, YYACTHIO KaTalM3aTopa W JPYTUe); CaMOCTOSTEIBHO
BBIGI/IpaTB OCHOBAHUA U KPUTCPUHA I KHaCCI/Iq)I/IKaIII/H/I N3y4a€MbIX BECHICCTB U XUMHWYCCKUX peaKuMﬁ;

c(hOpMHPOBAaHHOCTh yMEHHS pacKphIBaTh CMBICH Tepuoandeckoro 3akoHa JI. WM. Menngeneera u
JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIFHYIO U IPOTHOCTUIESCKYIO (DYHKIIHU;

chOpMHUPOBAaHHOCTh YMEHHIA: XapaKTEpHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB W HMOHOB XHMHYECKUX
3JIEMEHTOB TMepBoro—4erBéproro nepuonioB Ilepuoguueckoir cucremnl J[.M. MenzaeneeBa, MCHONB3Ysl MOHATHS
«IHEPreTHUCCKUE YPOBHM», «IHEPIrEeTHYECKHE IMOAYPOBHU», «S-, P-, 0-aTOMHBIC OpOWMTAN», «OCHOBHOE H
BO30YX/IEHHOE PHEPTETUUECKHE COCTOSHHS aToMay; OOBICHITh 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COEAMHEHUU 1o mepuonaam u rpynnam l[lepuoandeckoit cucremsl JI. 1. MeHneneeBa, BaJIeHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX AIIEKTPOHHBIX 000JIOUEK;

chOpMHUPOBAaHHOCTh YMEHHI: XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3TMYHBIX KJIACCOB, MMOATBEPKIATh CYIIECTBOBAaHNE TEHETHYECKOW CBSI3M MEXAYy HEOPTaHWYECKUMH BEIIECTBAMH C
MTOMOIIBIO YPaBHEHUH COOTBETCTBYIOIINX XUMIYECKUX PEAKITHI;

chOpMHUPOBAaHHOCTH yYMEHHUS PACKPBHIBATH  CYITHOCTH:  OKHCIUTENHFHO-BOCCTAHOBUTENIBHBIX  PEAKITHHA
MTOCPEICTBOM COCTABIICHUS DJIEKTPOHHOT O OajaHca 3TUX PeaKIHi; peaKnii MIOHHOTO 0OMeHa ITyTEM COCTaBIIEHUS MX
TIOJTHBIX W COKPAIIEHHBIX MOHHBIX YPaBHEHUH; pEaKINii THIPONIN3a; PeaKnid KOMIUIEKCO0Opa3oBaHus (Ha mpruMepe
THUIPOKCOKOMITIIEKCOB IIMHKA W ATFOMHHHS );

chOpMHUPOBAaHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH TNMPOTEKAHUS XUMHUYECKUX PEAKIUd C YIETOM HX
JHEPTeTUYECKUX XapPaKTEPUCTHK, XapakTep H3MEHEHHS CKOPOCTH XUMHUYECKOW peakiiu B 3aBUCHMOCTH OT
pasnUYHBIX (DAKTOpOB, a TaKXKE XapakTep CMEMICHHWS XWUMHYECKOTO pPaBHOBECHS IIO/ BIHUSHHAEM BHEIIHUX
Bozzeiicteuil (mpuHImn Jle llatense);

chOpMHUPOBAaHHOCTh YMEHUS XapaKTEPU30BATh XUMUYECKUE PEaKIUH, JIeKAIIUe B OCHOBE IMPOMEBIIIIEHHOTO
MTONTy4YeHHsI CEPHOM KHUCIIOTBI, aMMHAaKa, OOIMe HaydHbIe MPUHIUIBI XUMHUYECKUX MTPOU3BOJICTB; 11eT1ecO00Pa3HOCTh
MIPUMEHEHUS] HEOPTaHUYECKUX BENIECTB B MMPOMBINUIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIICHHUS PUCK-TIOIh3a;

chOpMHUPOBAaHHOCTh BIAJCHUS CHCTEMOW 3HAaHHWH O METOJaX HAy4YHOTrO ITO3HAHUS SBICHHA MPUPOABI —
HaONIOJIeHNe, W3MEpPEeHHe, MOJECNUPOBAaHUE, OKCIEPUMEHT (pealbHbli W MBICICHHBIN), HWCIONB3yeMbIX B
€CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSTHh STH 3HAHUS MPU IKCIEPUMEHTAIHHOM HCCIIEIOBAaHUM BEIIECTB W IS
OOBSCHEHNS XMMHYECKHX SIBJICHUH, MMEIOIIMX MECTO B IMPHUPOAE, NPAKTHUECKOH AEATEIbHOCTH YElIOBEKa U B
[TOBCETHEBHON KHU3HU;

chOpMHUPOBAaHHOCTh YMEHUS BBISIBJISITh B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C MOHATHIMH U MPEJCTABICHUSIMHI
JPYTHX €CTECTBEHHO-HAayYHBIX MPEAMETOB Al 00jIee OCO3HaHHOTO IIOHUMaHHS MAaTepHaIbHOTO €IMHCTBAa MUPA;



c(OPMUPOBAHHOCTh YMEHUSI TPOBOIUTH PACUETHI: C UCIOIB30BAaHUEM MOHATHI «MaccoBasi OJsl BEHIECTBA B
pacTBope» M «MOJIApHasi KOHIICHTPALUs»; MacChl BEIIECTBA WIIM 00bEMa rasa 1o U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM O0BEMY OAHOIO M3 YYACTBYIOIMX B PEAKIHH BEIIECTB; TEMIOBOrO 3¢ ¢eKTa peakiuu; 3HaYCHUs
BOJIOPOJIHOTO TOKA3aTellsl PaCTBOPOB KHUCJOT W INENOYeH C M3BECTHOW CTEMEHBIO AWUCCOLMANNHU; Macchl (00béMa,
KOJINYECTBA BEUIECTBA) MpPOAYKTa pEaKlUH, €CIH OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BHUJE pacTBOpa ¢
OnpeeIEHHON MacCOBOM /10Nl pacTBOPEHHOTO BEIIECTBA MIIM JAaHO B M30BITKE (MMEET MPHMECH); JOJIU BBIXOJA
MPOAYKTa PeaKiuu; 00bEMHBIX OTHOIICHUH Ta30B;

c(OPMUPOBAHHOCT, YMEHMI: CaMOCTOSITENBHO TIJIAHUPOBAaTh W MPOBOAWUTH XUMHUYECKUH JKCIIEPUMEHT
(mpoBeneHNe peakuWid HOHHOTO OOMEHa, TOATBEPKACHHE KAaueCTBEHHOI'0 COCTaBa HEOPTaHMYECKUX BEIIECTB,
olpezielieHne Cpeibl PAaCTBOPOB BEIIECTB C MOMOIIBI0 MHIUKATOPOB, U3YUEHHE BIHSIHUS Pa3INYHBIX (PaKTOpOB Ha
CKOPOCTh XMMHUYECKOH peakiuy, pelieHne dKCIePUMEHTAIBHBIX 3a/1ad Mo TeMaMm «Mertamis» u «Hemeramib») ¢
COOJTIOICHUEM TIPaBHIT 0E30IMacHOrO O0paIeHUs ¢ BEIIECTBAMU U JIA0OPATOPHBIM 000py0BaHUEM, (HOPMYIHPOBATH
LeNb UCCIIeIOBAaHUS, TIPEICTABIISATh B PA3IMYHON (OpMe pe3yabTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATH
HX JOCTOBEPHOCTB;

c(hOPMHUPOBAaHHOCTh YMEHHMIA: COOJIIOATh MPAaBUJIa TOJIb30BAHUS XUMHUYECKOW TOCY/I0W W J1abopaTOPHBIM
obopymoBaHueM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBHIOJHEHHUIO J1a0OpaTOPHBIX
XHUMHAYECKUX ONBITOB, SKOJOTMUYECKH I1eJIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOH ACATEILHOCTH B IENSAX
COXpPaHEHMSI CBOETro 3JI0POBbS, OKPYXAIOIIEH NPUPOAHON Cpeibl U JOCTHXKEHUST €€ YCTOWYMBOIO Pa3BUTHS,
OCO3HaBaTh ONACHOCTh TOKCHMYECKOI'O JEHCTBUS Ha KUBbIE OPTaHU3MBI ONPEAECIEHHBIX HEOPraHUYECKUX BELIECTB,
noHumas cMbici nokasarens [TIK;

c(hOpMHPOBAHHOCTh YMEHHH: OCYIIECTBISATH IICNICHAMPABICHHBIA IMOMCK XHWMHYECKOHM WH(pOPMAIUA B
Pa3IMYHBIX UCTOYHHMKAX (HAy4YHAas W y4eOHO-HAy4YHas JUTEpaTypa, CpeicTBa MaccoBoi mHpopmanuu, MHTEpHET 1
Ipyrue), KPUTHYECKH aHaJM3UpOBaTh XUMHUECKYI0 HWH(popMamnuio, mepepadbaTbiBaTh €€ W HCIONb30BaTh B
COOTBETCTBHH C ITOCTABJICHHON y4eOHOM 3amaduci.

COJEPXKAHUE OBYYEHUSA
10 KJIACC

OPI'’AHMYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOH XMMUM.

[Ipeamer u 3HaUEeHNE OPTaHUYECKON XUMUH, IPEICTABICHUE O MHOI000pa3uu OPraHUYECKUX COEANHECHUM.

ONeKTpOHHOE CTPOEHHE aTOMa YIJIEpPOAa: OCHOBHOE M BO30YKAEHHOE COCTOSIHMA. BasleHTHBIE BO3MOXHOCTH
aToMa yriepoaa. XMMHYECKas CBA3b B OPraHWYECKHX COEAMHEHMAX. Tumbl THOpHAM3aLUd aTOMHBIX OpOHTasen
yraepona. MexaHU3MBI 00pa3oBaHUSl KOBaJGHTHON CBsi3M (OOMEHHBIM H TOHOPHO-AaKIENTOpPHBIN). Twrmbl
MepEeKPBIBAHM aTOMHBIX OpOWTanei, - u m-cBsizu. OauHapHas, ABOWHAS W TpoiHas cBs3b. CrocoOBI pa3phiBa
CBsI3€H B MOJIEKYJIaX OpraHudeckux BemiecTB. [loHsTHe 0 cBOOOIHOM pajuKaiie, HyKieopuie u eKTpodue.

Teopust cTpoeHust opraHUYecKUX coeanHeHut A.M. ByTiiepoBa 1 COBpeMEHHBIE MPENCTABICHUS O CTPYKTYpe
MOJIeKyN. 3HAa4YCHUE TEOPUH CTPOCHHS OPraHUYECKUX COCAMHEHMH. MOJeKyJsipHble U CTPYKTypHBIE (POPMYIIBI.
CrpykTypHbIe (HOPMYJIBI Pa3IMYHbIX BUAOB: pa3BEPHYTas, COKpalléHHas, ckenerHas. M3omepus. Bunsr nzomepun:
CTPYKTYPHasi, IPOCTPAHCTBEHHAS. DIIEKTPOHHBIC 3P PEKTHl B MOJIEKYIaX OPTaHUUYECKHX COSAUHEHNH (MHIYKTHUBHBIHI
Y ME30MEPHBIN dPPEKTHI).

IIpencraBnenne o Knaccupukauuyd opraHudeckux BemiectB. [lonsTe o0 QyHKUIMOHANBHON TpymIe.
I'omonorus. I'omonorndeckue psagpl. Cucremarnueckas HOMEHKIaTypa opranudeckux coeaumHeHuid (IUPAC) u
TPUBHAJIbHBIC HA3BAHUS OTIEIbHBIX MIPEACTABUTEICH.

OcobeHHOCTH M KiIacCH(PUKALUS OpraHMYecKUX peakuui. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMH B
OpPraHNYecKOi XUMHH.

OKCHepuMeHTalbHbIe METOJbl HM3y4YeHHWsl BEIIECTB M WX NpPEBpalleHHi: O3HaKOMIIEHHE ¢ oOpasuamu
OpPraHMYECKUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, OIBITHI 10 MPEBPALICHUIO OPraHMYECKUX BEILECTB NpHU
HarpeBaHuu (IUIaBJICHHUE, OOYIIIMBAaHUE U TOPEHHE), KOHCTPYHPOBAaHUE MOJEIEH MOJIEKYJI OPIraHUYECKIX BEIIECTB.

YriieBonopoasl.



Ankanbl. ['oMonornyeckuii psia ankaHoB, oOmasi gopmyia, HOMEHKIAaTypa M H30MepHs. JJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHE MOJTEKYl AajJKaHOB, Sp-TMOpHAM3AlMsA aTOMHBIX OpOMTanell yriepona, G-CBA3b.
dusnuecKkue CBOMCTBA alIKaHOB.

XUMUYECKHE CBOICTBA alKAaHOB: PEAKIMM 3aMElIECHUs, N30MEpU3alliH, IETHAPUPOBaHUA, LUKIU3AIMH,
MMpONN3a, KpeKUHTra, ropenus. [Ipencrasienne o MexaHU3Me peakIuil paJuKaibHOTO 3aMELEHMSL.

Haxoxxaenue B mpupone. CriocoObl mony4eHus: U IPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mas ¢opmyna, HOMEHKnaTypa U u3oMepHus. OCOOCHHOCTH CTPOCHHSI W XUMHUYECKUX
CBOMCTB MaJbIX (IIMKJIOMPOIAH, IUKIO0YTaH) U OOBIYHBIX (IMKIONEHTAaH, HUKIOTEKCaH) MUKI0aTKaHoB. CrocoObl
MOJIy4YCHUA U IPUMCHCHUEC TUKIIOAJIKAHOB.

Ankenbl. ['oMonormueckwii psii  ankeHoB, oOmas ¢opMmyna, HOMEHKIATypa. OJIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY aJKEHOB, Sp°-THOPHIM3ALMS aTOMHBIX OpOHTaeil yriaeposaa, G- U T-CBS3M.
CrtpykTypHas u reoMeTpuyeckas (1uc-TpaHc-) uzomepus. Gusnyeckre cBOICTBAa alKeHOB. XHMUYECKHUE CBOMCTBA:
pCaKkurun NpruCOCAUHCHUSA, 3aMCILCHUS B O,-ITOJIOKCHUEC IIPU HBOﬁHOﬁ CBsA3H, MOJIMMEPU3ALTNU U OKUCIICHHA. HpaBI/IJ'IO
MapkoBHuKoBa. KauecTBEeHHBIE peakIiuK Ha JBOHHYIO CBsI3b. CrocOOBI MONTyYEHHsI ¥ IPUMEHEHHE aJIKEHOB.

Ankanuensl.  Knaccubukaimusi — ankaaueHOB  (COMPsDKEHHBIC,  W3OJMPOBAHHBIC,  KYMYIUPOBAHHBIE).
OCOOCHHOCTH 3JICKTPOHHOTO CTPOSHHSI U XMMHUYCSCKMX CBOWCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-ipucoenuHeHue.
HOHI/IMepI/ISaHI/IH COHpH)KéHHBIX JUCHOB. CHOCO6BI IMOJIy4CHHUA U IPUMCHCHUEC aJIKa/IUCHOB.

Anxuabel. ['oMonormaeckuii psiji aJdkuHOB, oOmmIasi GopMmyina, HOMEHKJIATypa W H30MEpHUsS. DJICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl AJIKHHOB, SP-THOpWAM3AIlNS aTOMHBIX opOuTaneil yriepopa. dusmueckue
CBOMCTBA AJIKWHOB. XMMHYECKHE CBOICTBA: pC€aKkuru MPUCOCIUHCHU A, JTUMEPU3ALIUN 1 TPUMEPHU3allNU, OKHUCIICHUS.
KucnorHele cBOWCTBa AJIKUHOB, UMEIOIIMX KOHLEBYIO TPOMHYIO CBsI3b. KaueCcTBEHHBIE peaKMU HA TPOWHYIO CBSI3b.
CriocoObl TIOTydeHHs ¥ IPUMEHEHN e aJIKHHOB.

ApomaTudecKue yrieBogopo/s! (apensl). ['oMomorudeckuii psii apeHos, odmas GpopMyiia, HOMEHKIATYpa |
n30Mepus. OJNEKTPOHHOE W TPOCTPAHCTBEHHOE CTpPOEHHE MOJIEKynbl OeH3onma. (Dusmyeckuwe CBOWCTBAa apeHOB.
XUMHUYeCKre CBOMCTBA OEH30JIa U ero TOMOJIOTOB: PEaKI[UH 3aMEIeHN B OCH30JIbHOM KOJBIIE U YTIIEBOJOPOIHOM
paauKane, peakiuu TPUCOEAWHEHHUS, OKHCIeHHe TomonoroB OeH3ona. IlpeacraBrmenme 00 oOpHEHTHPYIOLIEM
NECTBUM 3aMecTUTENell B OEH30JHHOM KOJbIlE Ha TMpUMepe AalKMIbHBIX paJnKalioB, KapOOKCHIIBHOM,
THAPOKCUIIBHON, aMHUHO- W HUTPOTPYIIBI, aTOMOB TajloreHoB. (OCOOEHHOCTH XWMHYECKHX CBOWCTB CTHPOJA.
[Nomumepunzanms ctuposna. CrocoObI MOMTyYeHHs U TPIMEHEHNE apOMAaTHIECKUX YTIIEBOAOPOIOB.

[puponusnii ra3. [lomytabie HedTsHBIE Ta3pl. HedTh 1 e€ mpoucxoxaenne. KaMeHHBIH yTroilb W MPOTYKTHI
ero mepepaborku. CrocoOsl mepepaboTkM HePTH: TEPEeroHKa, KPEKWHT (TEPMHYECKHH, KaTaIMTHUICCKHIN),
pudopmunr, trponus. Ilpoxykrel nepepadoTku HeTH, UX TPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

I'eHeTndeckas CBA3b MEXIY PA3TUYHBIME KJIACCAMH YTIEBOAOPOIOB.

DJNEeKTPOHHOE CTPOEHHE TaJIOTeHIIPOM3BOAHBIX YIIIEBOAOPOAOB. Peakmmm 3amemieHuWsl rajloreHa Ha
THAPOKCOTPYIITY, HUTPOTPYNIY, MAAHOTPYNILY, aMHUHOrpymiy. JleiicTBe Ha TaJOreHIPOM3BOAHBIE BOJHOTO H
CIHUPTOBOTO pacTBopa miénouyn. B3amMmonelicTBue IWTrajoreHaIKaHOB C MarHneM W muHKOM. lloHsTHe o
METAJUIOOPTaHWYECKUX COEMUHEHHsIX. VICTonp30BaHNe TaJoreHIPON3BOAHBIX YTIIEBOIOPOIOB B OBITY, TEXHUKE U
TIPY CHHTE3€ OPTaHUYECKUX BEIIECTB.

OKCIIeprMEHTANbHBIE METOABl HM3YYeHHS BEIIeCTB W WX IPEBPAISHHUN: H3ydeHHe (PU3NIECKHX CBOICTB
YTIIEBOIOPONIOB (PaCTBOPUMOCTE), KaUeCTBEHHBIX PEAKIIHI YIIIEBOJOPOIOB Pa3IIMYHBIX KJIACCOB (0OECI[BEUHBaHIE
OpOMHOI1 MM MOJTHOHM BOJBI, pacTBOpa TiepMaHTaHaTa Kallvs, B3aHMOJICHCTBHE alleTHIIeHa C aMMHUAYHBIM PaCTBOPOM
okcruna cepedpa(l)), xkauecTBeHHOEe OOHAapy>KEHHE yriiepoja M BOAOPO/a B OPTaHWYECKHX BEIIECTBAX, MONydeHHE
STHJIEHA U U3y4YEHHE €ro CBOICTB, O3HaKOMIIeHHe ¢ Koiuteknusamu «HedTs» n «Yrompy», ¢ oOpasiiaMu 1iactmace,
Kay4IyKOB ¥ PE3WHBI, MOJIETUPOBAHNE MOJIEKYIT YTIEBOIOPO/IOB M TAIIOTEHIIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucnopoacoaep:xaniue opranndeckue coeTuHEHUsI.

[IpenencHble onHOaTOMHBIE crupThl. CTpoeHWe MONeKyd (Ha TMpuMepe MeETaHolla | 3TaHoJa).
I'omonorudeckuii psin, obmas ¢dopmyna, W30MepHs, HOMEHKIAaTypa W Kiaccudukanus. Du3mdecKkue CBOWCTBA
MpEETbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBSA3M MEXIy MOJEKYJIaMU CHUPTOB. XMMHUYECKHE CBOWCTBA!
pEakuu 3aMElleHUd, JeruipaTalid, OKHUCIEHMs, B3aUMOJECHCTBHE C OpPraHWMYECKMMH M HEOPraHWYECKHMMH
kucnotamMu. KadecTBeHHas peakius Ha OJHOATOMHBIE CHUPTHI. JeHCTBHE 3TaHONA M METaHOJa Ha OpPraHU3M
yenoBeka. CriocoObl MoTy4YeHus! ¥ MPUMEHEHHE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIATYpa U u3oMepusi. OcoOEHHOCTH (PU3NYECKUX U XUMUYECKUX CBOUCTB.



MHoroaToMHbI€ CIHUPTHI — 3TUICHTIUKOIL U TIUlepuH. DU3NUECKHe U XUMUYECKHUE CBOMCTBA: PEAKIIUU
3aMelIeHNs, B3aUMOJACHCTBHE C OpPraHMYECKMMHM M HEOPraHWYeCKMMH KHCIOTaMH, KayeCTBEHHas peakuus Ha
MHOTOaToMHble cnupThl. [IpeactaBieHne O MexaHM3ME peakluid HykieopuiabHOro 3amerienus. JleiicTBue Ha
opranusM uenoBeka. CrocoObl MoMy4YeHus: U MPUMEHEHHUE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHre MONEKYJbl, B3aMMHOE BIMSHUE THUAPOKCOTPYMIBI M OeH30mbHOro siapa. dusmueckue
cBoiicTBa QeHona. OcCOOEHHOCTH XUMHYECKHX CBOMCTB (eHona. KauectBennble peakunu Ha ¢eHoN. TOKCHYHOCTD
¢denona. CriocoOsI moy4eHus 1 npuMeneHue ¢penona. denondopmanpaerugHas cMona.

KapOoHumbHbIe COCTUHEHHUS — aibJeruAbl W KETOHBI. JJEKTPOHHOE CTPOSHHE KapOOHWIILHOW TPYIIIHL.
l'omonoruveckue psiabl anbAETHAOB W KETOHOB, o0mias ¢opmyna, M30MepHss MW HOMEHKIaTypa. dusmyeckue
CBOMCTBA aJIbaACruoB M KETOHOB. XuMHUeCKHEe CBOMCTBA AJIBACTUAOB M KCETOHOB: pPCaKMU IMPUCOCAVHCHUA.
Oxucienue AJIBbACTUI0B, KAUCCTBCHHBIC PCAKIIMU Ha aJIbACTUIBI. CHOCO6I)I IMMOJIY4YCHUA U MIPUMCHCHUEC aJIbACTUI0B U
KETOHOB.

OnHOOCHOBHBIE TIpefiebHbIe KapOOHOBBIE KHCIOTE. OCOOCHHOCTH CTPOCHUS MOJIEKYJ KapOOHOBBIX KHCIIOT.
M3omepust u HoMeHKIaTypa. Ou3ndeckre CBOMCTBA OJJHOOCHOBHBIX MPENEIHHBIX KapOOHOBBIX KUCIOT. Bomopoaasie
CBSI3M MEXKIYy MOJEKYyJIaMH KapOOHOBBIX KHCJIOT. XHWUMHYECKHE CBOWMCTBA: KHUCIOTHBIC CBOKMCTBA, pEaKITus
sTepu(UKaLUK, PEeaKMy C Y9aCTHEM YIIIEBOJOPOAHOTO pajaukaia. OcoOEHHOCTH CBOMCTB MYpaBbUHON KHCIIOTHI.
[lousiTiE 0 TPOM3BOAHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHoroodOpaszue KapOOHOBBIX KHCIOT.
OCoOEHHOCTH CBOWCTB HEMpENEeNbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCJIOT, JUKapOOHOBBIX KHUCIIOT,
FHHpOKCI/IKap6OHOBI)IX KHCJIIOT. HpellCTaBI/ITeHI/I BbICIINX Kap60HOBI)IX KHCJIOT: CTC€apuHOBas, IMaJIbMHUTHHOBAs,
OJICMHOBAS, JIUHOI€8A3, TUHOLeH08as KACIOThl. CIIOCOOBI MOTyYeH s ¥ TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxabie 3¢upsl. ['oMonorndeckuii psn, obmas dopmyna, u3oMepus W HOMeHKiarypa. Dusndeckue H
XUMUYECKUE CBOMCTBA: THIPOIU3 B KUCIION U IIETI0YHOM cpere.

Kupsl. Ctpoenue, QuU3MUECKUE U XUMUYECKHE CBOWCTBA YKHUPOB: THAPOJU3 B KUCIIOW M INEIOYHOH Cpere.
Oco0GeHHOCTH CBOMCTB KUPOB, COACPIKAINX OCTATKH HEMPENeTbHBIX KUPHBIX KUCIOT. JKUpHI B mpupoe.

MbUTa Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JICHCTBHE.

OOmast xapakrepucTtuka yrieBonoB. Kraccudukanus yrieBogoB (MOHO-, OM- M IOJIHCAaXapuibl).
MoHocaxapuIbl: TIIIOK03a, (ppyKTo3a, rajmakrosa, pubo3a, ne3okcuprndo3a. Pu3nvecKkne CBONCTBA U HAXOXKACHUE B
npupogae. dorocuHTe3. XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIIMU C YYaCTHEM CIIUPTOBBIX W ajbJErHMAHON TPy,
CHUPTOBOE U MOJIOYHOKHCIOE OpokeHue. [IpuMeHeHne rimoko3bl, €€ 3HaYeHrne B JKU3HEAEATEIbHOCTH OpraHu3Ma.
Hucaxapuasl: caxapo3a, MajgbTO3a H JIaKTO3a. BocCCTaHaBIMBAMOIIME W HEBOCCTAHABIMBAIOIINE JAUCAXapUIBI.
I'mppomm3 amcaxapunoB. Haxoxmenwe B mpupome W mnpuMeHenwe. [lommcaxapumbl: Kpaxmal, TJIMKOTEH |
nemronoza. CTpoeHne MakpOMOJNEKyN Kpaxmala, TJFKOTeHa M IeUToio3bl. Pusndeckne CBOMCTBA Kpaxmala W
LIEJUTIOJIO3bl. XUMHUYECKHE CBOMCTBA KpaxMalia: THAPOJIN3, KaUeCTBEHHAsl Peakus ¢ HOJ0M. XUMUYECKHAE CBOMCTBA
LEJUTIONO036I: THUAPONU3, MONydeHne J(PHUPOB MemToNo3bl. lloHATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHICKO3a,
areTaTHBIA MIENK).

OKcIlepruMeHTaNbHBIE METOIbI N3yUSHHsI BEIIECTB M MX MPEBPAIICHII: paCTBOPUMOCTD Pa3IMYHBIX CIIHPTOB B
BOJIe, B3aWMOJICHCTBHE ATAaHONA C HATPHUEM, OKHCIEHHE STHIIOBOTO CHHUPTA B aNbIETHI Ha PACKaIEHHON MEITHOMN
MIPOBOJIOKE, OKHCJIEHHWE AITHJIOBOTO CIHPTa AMXPOMATOM Kaiusi (BO3MOXXHO HCIOIB30BAaHHE BHJICOMATEPHAIIOB),
KaueCTBEHHBIE peaKIny Ha anpAeruabl (¢ ruapokcunom muammuHcepedpa(l) u ruapokcunom memu(ll)), peakius
rmnepuHa ¢ ruppokcuaoM memu(ll), XxuMuyeckwe CBOMCTBA pacTBOpa YKCYCHOW KHICIOTHI, B3aUMOJCHCTBHE
pacTBopa Tir0K03bI ¢ TrapokcuaoMm Mmenu(ll), B3anmoneiicTBre KpaxMaina C HOIOM, PEIIeHHE SKCIIEPUMEHTAThHBIX
3anad 1o TeMaM «CriupTsl 1 peHonb», «KapOoHoBbIe KHCTOTHL. CIIOKHBIE dPHPHI.

A3oTcoaepiKaliue OpraHnyecKkue coeTuHeHusI.

AMUHBI — OpraHWYecKWe MPOU3BOJAHBIE aMMuaka. Kiaccudukamus aMuHOB: anmudaTHyecKue U
apoMaTHYecKHe, TepBUYHBIC, BTOPUYHBIE W TpernyHble. CTpoeHHEe MOJeKyn, oOmas QopMmyna, H30MepHs,
HOMEHKIIATypa W (M3WYECKHE CBOWCTBA. XMMHYECKOE CBOWCTBAa ann(aTHYEeCKHX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWINPOBAHUE, B3aNMOJICHCTBUE ITEPBUYHBIX AMIUHOB C a30TUCTON KUCIOTON. CONHM alKMIaMMOHHUSL.

AHWIIMH — NpPEACTaBUTENIb aMHHOB apoMathyeckoro psjaa. CTpoeHue aHWwIMHA. B3auMHoe BiIusiHUE Tpynn
aTOMOB B MoJIeKyJie aHuIMHA. OCOOSHHOCTH XMMHYECKHX CBOMCTB aHMJIMHA. KauecTBeHHBIE peakluy Ha aHWIWH.
Crioco0bl ONy4eHUs U IpUMeHeHne anudaTnyecknx aMuHOB. [lonydyeHne aHuImHa U3 HUTPOOEH301a.

Amunokucnorsl. HoMeHnknatypa u uzomepus. OTAeabHbIE MPEICTABUTENN 0.-aMUHOKUCIIOT: TJIMLIUH, aJIAHUH.
dusnveckne CBOMCTBA aMHHOKHUCIOT. XHMHYECKHE CBOWCTBA aMHUHOKHCIOT KakK aM(OTEPHBIX OPraHUYeCKUX



COCJIMHCHUH, PeaKIUs MOJUKOH ICHCAINK, 00pa30BaHUe MENTUIHON CBsA3U. bromornueckoe 3Ha4YeHNe aMUHOK UCIIOT.
CunTe3 ¥ TUAPONHU3 TENTH/IOB.

Benku kak mpuponHble monuMepsl. [lepBuuHas, BTOpUYHAS M TPETUYHAS CTPYKTypa OENKoB. XUMHUYECKUE
CBOICTBa OCJIKOB: TUAPOIIU3, JCHATYPAIIHsI, KAUSCTBEHHBIC PEAKIIUK Ha OCIIKH.

OKCIIepUMEHTAIBHBIE METOABl M3YYCHHUs BEIIECTB W WX MPEBPAlICHUN: pacTBOpPEHUE OCIKOB B BOJE,
AcHaTypanus 6€J'IKOB IIpU Harp€BaHnu, UBCTHLIC pCAKINHN Ha 6€HKI/I, PEHICHUEC SKCIIEPUMCHTAJIBHBIX 3a1a4 110 TEMaM
«A3oTcoaepKalme Oprannueckrue CoeTMHEeHus» U «Pacmo3HaBaHne OpraHMuecKux COCIMHEHUN.

BbicokoMoJieKy IsIpHbIE COETMHEHUS.

OCHOBHBIC TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHHI: MOHOMEpP, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTCIICHLb IOJIMMEpU3alu, CPpCAHAA MOJICKYJIApHasd Macca. OcHoOBHEIE MCTOJbI CHHTC3a BBICOKOMOJICKYJIAPHBIX
COEAMHEHU — MOJIMMEPU3ALIUS U TTOIMKOHAEHC CALHS.

HOJ'II/IMepHLIe Marepualibl. IImacTmacchl (HOJ'II/ISTI/IJ'IGH, TMMOJIUITPONHIICH, IMMOJHUBUHWIXJIOPHUI, ITOJIUCTUPOII,
MOJMMETHIIMETAKPHIIAT, TIONUKapOOHATHI, MOJMMATIIICHTepedTanar). Y THIM3aus 1 epepadoTKa IiacTuKa.

OmacToMepbl: HATypallbHBI  KaydyK, CHHTETHYECKHME Kaydykun (OyTaJMeHOBBIH, XJIOPOIPEHOBBIMH,
M30MPEHOBBIN ) U CHIIMKOHBL. Pe3nHa.

Bonokna: HartypalbHBIE (XJIOMOK, INEPCTh, IIENK), HCKYCCTBEHHBIC (BHCKO3a, aleTaTHOE BOJIOKHO),
CHHTETHYeCKHE (KalpoH U JIaBCaH).

[Tomumeps! crienmanbHOrO Ha3HaueHUs (Te(IIOH, KeBIap, AJIEKTPOIPOBOIAIINE TOTUMEPHI, OMopa3naraeMpie
TIOJIUMEPHI).

OKCIleprMEHTaNbHBIE METOAbl HM3y4YeHHs] BEIIECTB W WX TMPEBpAlIeHWN: O3HAKOMJIEHHE C obpasinaMu
MNPUPOAHBIX W HMCKYCCTBCHHBLIX BOJIOKOH, IJIaCTMACC, Kayd4yKOB, PCHICHHUEC JKCICPUMCHTAJBHBLIX 3aJa4 110 TEME
«PacrozHaBaHue MIacTMacc u BOJIOKOH.

Pacuérnsbie 3anaumn.

Haxoxaenue MonekynsipHOH (QOpMYyIbl OPraHUYECKOro COCJWHEHHS] 10 MAacCOBBIM JIONSIM 3IIEMEHTOB,
BXOJAIIMX B €0 COCTaB, HAXOXKACHHE MOJICKYJSPHOH (OPMYIIBI OPraHMYECKOTO COeNUHEHUs 1Mo Macce (00hEMY)
MPOIYKTOB CrOpaHMsl, MO KOJMYECTBY BEIIecTBa (Macce, 00BEMY) MPOAYKTOB PEAKIIUU W/HIM MCXOMHBIX BEIIECTB,
YCTAHOBJICHUE CTPYKTYPHOH (OPMYJBI OPraHUYECKOr0 BEIIECTBA HAa OCHOBE €ro XHMHYECKHX CBOWCTB WIIH
CHOCO0OB TOIYYEHHs, OlIpeesieHIe T0JTH BbIX0/a IIPOIYKTa PEAKITNH OT TEOPETHUIECKH BO3MOKHOTO.

MexnpeaMeTHbI€ CBSI3H.

Peanmzarms MeXTpeaAMETHBIX CBsI3€i MpU W3YyUEHHH OpraHmdeckod xumud B 10 Kiacce ocymiecTBisercs
Yyepe3 WCIONIb30BaHWE KaK OOIMIMX eCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHSATHH, TMPUHSATHIX B OTAEITHHBIX
MpeaMeTax eCTeCTBEHHO-HAyYHOTO IIUKJIA.

OO6me ecTecTBEHHO-HAYYHBIE TTOHITHS: SIBICHNE, HAYYHBINA (PaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIM3, CHHTE3,
KIaccuguKams, HabIoeHrne, N3MepeHne, YKCIIEPUMEHT, MOJIENb, MOJIEIMPOBaHNE.

dwu3uka: MaTepus, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa, YHEPT€THIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3NIECKHE BEIMIMHBI, SMHHUIIBI N3MEPEHHUs, CKOPOCTh, DJHEPTHS, Macca.

buonorus: knerka, opraHm3M, SKOocHucTeMma, Ouocdepa, MeTaboiwM3M, HACIENCTBEHHOCTh, ABTOTPO(MHEIN H
rerepoTpodHBINA THIT TUTaHUA, OpoXKeHHe, (POTOCHHTE3, AbIXaHUe, OSNTKH, YTIAEBOIbI, KUPHI, HyKIIEMHOBBIE KUCIIOTEHI,
(hepMeHTHLI.

I'eorpacdusi: mose3npIe HCKOMAaeMbIe, TOTLTUBO.

TexHomorusi: muIEeBble MPOAYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIINE CPEICTBA, MAaTEPHAIBl U3
WCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIASI U HEOPTAHUYECKAS XUMUASA

TeopeTrnueckne 0CHOBbI XHMHH.

Atom. CocTaB aTOMHBIX sjep. XUMUYeCKUl 35eMeHT. M3oTomnbl. CTpoeHHe 3JeKTPOHHBIX 000I0YEK aTOMOB,
KBaHTOBbIC 4YKCIIa. DHEPreTHYeCKWe YPOBHU W TIOAYPOBHU. ATOMHEIE opOuTanu. Kiaccudpukamums XUMHUYECKUX
aneMeHToB (s-, p-, d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB MO AaTOMHBIM OpOHTAISIM. JICKTPOHHBIE
KOH(UTYpallid aTOMOB JJIEMEHTOB I1€PBOrO—4ETBEPTOrO MEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH,
ANEKTPOHHBIE KOH(PUTYPAIIUK HOHOB. DIEKTPOOTPUIIATENEHOCTb.



[Mepuomuueckuii 3axkon u Ilepuoamueckas cucrema xumuueckux snemeHToB .M. MenneneeBa. CBs3b
MIepUOANYECKOro 3aKoHa M lleprnoaudeckoil cUCTeMbl XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOM Teopuel CTpOeHHs
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XWMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX WMH MPOCTBIX H CIOXKHBIX
BEIIIECTB [0 TPYyNIaM U epuojaM. 3HaueHue rnepuoanyeckoro 3akona [I.M1. Menneneesa.

XuMunyeckas CBsA3b. BuIBl XUMUYECKOM CBA3M: KOBAJEHTHas, WOHHAs, MeTajIM4ecKas. MeXaHU3MbI
00pa3oBaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIH M JIOHOPHO-aKIENTOPHBIH. DHEPrusi M JUIMHA CBA3H. llONsIpHOCTS,
HaIpaBJIEHHOCTh M HACHIIAEMOCTh KOBaJIEHTHOH cBsi3u. KpaTHble cBsizu. BogopoaHas cBsizb. MexMoneKymnspHble
B3aUMOJEUCTBUS.

BaneHTHOCTP M BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBS3b D3JEKTPOHHOM CTPYKTYphl MOJIEKYJI C UX
reOMETPUYECKAM CTPOSHHEM (Ha MMPUMEpe COSANHEHUH 3JIEMEHTOB BTOPOTI'0 TIEPHOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAWHEHUsX. COCTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTelb,
JIUTaH/bl. 3HaYeHNE KOMIUIEKCHBIX coenuHeHu. [IonaTre 0 KOOpAMHAMOHHON XUMHUH.

BerectBa MONEKyYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THIBI KPUCTAIUIMYECKUX PEHIETOK (CTPYKTYp) U
CBOICTBA BELIECTB.

Ilonarue o aucnepcHbix cucremax. HcrtuHHble pacTtBOpbl. llpencrtaBiieHHe O KOJUIOWIHBIX pacTBOpax.
CriocoObl BeIpasKeHHS KOHIIEHTPAIMK PacTBOPOB: MaccoBasl JOJS BEIIECTBA B PACTBOPE, MOJISIPHAS. KOHIICHTPAIIHSL.
Haceliennble v HeHaCHIEHHBIE PaCTBOPHI, pacTBOPUMOCTh. KpuctamioruapaTsl.

Krnaccudukammss u HOMEHKIAaTypa HEOPraHWMYECKHMX BEIIeCTB. |pHBHAIbHBIE HAa3BaHUS OTIENBHBIX
TIpeCTaBUTENeH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmss XMMHYeCKUX peaknuid B HEOPTraHWYECKOM M OPraHMYeCcKOM XMMHH. 3aKOH COXPaHEHUS
MAacchl BEIIECTB; 3aKOH COXPaHEHHS W NPEBPAlICHHs SHEPTHH MPH XUMHUYECKHX peakiusx. TeruioBble 3(QexTs
XUMUYECKUX peakiuil. TepMOXUMUYECKUE YPABHEHHUS.

CKOpOCTh XMMHUYECKOW peakiuu, e€ 3aBUCHMOCTh OT pa3iM4HbIX (akTopoB. ['OMOreHHBIE M TeTepOreHHBIC
peaxkunu. Katanus u katanus3aTtopsl.

OO6patumble 1 HEOOpaTUMBIE peakIuu. XUMHUYEeCKoe paBHOBecre. KOHCTaHTa XMMHYECKOTO pPaBHOBECHS.
@aKTophbl, BAUSIIOUINE HA ITOJIOKEHUE XUMUYECKOTO PABHOBECHS: TEMIIEPATypa, JaBICHUE U KOHLIEHTPALINY BEILECTB,
yyacTBytomux B peakuuu. [Ipuniun Jle [latense.

OnexkTponuTHdeckas auccoruaiis. CuinbHBIE W cinabble 37ekTponuThl. CremeHs amccormanuu. Cpema
BOJHBIX PAcCTBOPOB: KHCJIOTHAs, HEUTpasibHas, menodHas. Bomopomwni mokaszatens (pH) pactBopa. ['mmpomus
coneii. Peakninu monHoro ooOMeHa.

OKHCIHTENbHO-BOCCTAaHOBUTENbHBIE peaknnd. CremeHb okuciaeHus. OKUCIHUTEh W BOCCTaHOBUTEINb.
IIpouecchl OKUCIEHHS UM BOCCTaHOBJIEHUS. BakHeHIINE OKHCIWUTENH U BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOIO
OayraHca. DJIEKTPOIN3 PACTBOPOB M PACIIaBOB BEIICCTR.

OKCIIeprMEeHTANbHBIE METOIBI M3yUeHHs BEIIECTB W WX MPEBPAIeHUN: pa3iokKeHne MEePOKCHAa BOAOpoaa B
MPUCYTCTBHH KaTaju3aTopa, MOMENH KPHUCTAJUIMYECKUX PEMIETOK, IPOBEASHHE pPEaKIii HOHHOrO OOMeHa,
olpeneNneHre Cpebl PACTBOPOB C MOMOIIBI0 HHINKATOPOB, U3YUEHUE BIUSHUS PA3INYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKON PEaKLHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heopranuyeckasi xumus.

[Tonoxenune HemeraioB B Ilepumommueckoil cucreme xumuueckux osnemeHtoB .M. MengeneeBa u
0COOEHHOCTH CTPOEHHS MX aToMoB. Du3nyeckre CBONCTBA HEMETAIIOB. AJNIOTPONUS HEMETAJUIOB (Ha TpHMepe
KHCTIOpoa, cepbl, pocdopa u yriaepoaa).

Bomopon. Ilonyuenwe, ¢usznyeckne M XUMHUYECKHE CBOWCTBA: PEAKIHH C METAUIaMH W HeMeTallJlaMH,
BOCCTaHOBUTEIbHBIE CBOWCTBA. ['uapuibl. TOIIMBHbBIE 3JIEMEHTHI.

lamorensl. Haxoxnmenwe B TpuUpoOJe, CIOCOOBI IMONydeHHS, (PU3NYECKHEe W XWUMHYECKHE CBOWCTBA.
lamorenoBomoponbl.  BaxHelime  KUCIOPOICOAEPIKAIE  COeNWHEHWs  ramoreHoB. JlabopatopHbie
MIPOMBINIUIEHHBIE CIIOCOOBI IMOTyYeHUs TaJoreHoB. [[puMeHeHre TaloreHoB U UX COSIMHEHUH.

Kucnopon, o3oH. JlabopaTopHble W TPOMBINIIEHHBIE CIIOCOOBI TMONydeHUs Kuciopona. dusmueckue u
XMMHYECKHE CBOICTBA U IPUMEHEHHE KUCI0poa U 030Ha. OKCUABI U TEPOKCUIBI.

Cepa. Haxoxnenue B npupone, criocoObl ModydeHus, pu3nueckue 1 XumMuueckue cBoicTBa. CepoBOaOpO,
cynbduabl. Okenp cepwi(1V), okeun cepri(VI). CepHucras u cepHas KHCIOTHI U UX coiu. OCOOEHHOCTH CBOKCTB
cepHoON KHcnoThl. [IpuMeHenne cepbl U €€ COeANHEHUI.



Aszor. Haxoxzaenue B mpupozae, CHocoObl ModydeHHus, (Pu3MUeckhue W XUMHYECKHE CBOWCTBA. AMMMHAK,
HUTpuAbL. OKcHIbl a3oTa. A30THCTasi M a30THAs KUCIOTHI M UX comd. OCOOEHHOCTH CBOWMCTB a30THOM KHCIOTHI.
[Ipumenenue a30Ta U €ro coeAMHEHUH. A30THBIE YA0OpEeHUsI.

®ochop. Haxoxxaenue B mpupone, cnocoObl moinydeHus, Gpuzndeckne U xumudeckue cBorctBa. @ochuas! u
dhochun. Oxcunpl pocopa, pochopHas kucnora u e€ conu. [lpumenenue dochopa u ero coenuuenuii. DochopHeie
yI0OpeHUsL.

VYraepon, HaxoxaeHue B mpupoje. AorponHble Moaudukannu. Dusznveckrne M XUMHYECKHUE CBOWCTBA
MPOCTHIX BEIECTB, 00pa3oBaHHbIX yriepoaoM. Okcua yriepona(ll), okcun yrnepona(IV), yronbHas kuciora u eé
COJNM. AKTHBHPOBaHHBIN yroinb, aacopouus. dymiepeHsl, rpadeH, yriiepoaasie HAaHOTPYOku. [IpruMeHeHre mpocThIX
BEILIECTB, 00Pa30BaHHBIX YIIIEPOJOM, H €ro COCAH CHHIA.

Kpemuuii. Haxoxnenue B mpupone, cHocoObl MOMy4eHUs, (PU3NYecKrne W XUMUYecKhe cBocTBa. OKcup
kpemuus(I1V), kpemHueBas kucnora, cuuMKatTel. [IpumMeneHne KpeMHus u ero coenuHeHuil. CTekIo, ero moixy4eHue,
BHUJBI CTEKJIA.

[Monoxxenne ™meramuioB B [lepuoguueckold cUCTeME XHUMHUYECKHX dieMeHTOB. OCOOEHHOCTH CTpPOCHHS
AJIEKTPOHHBIX 000JI0YeK aToMOB MeTaiioB. OOmme Qusnyeckue CBOWCTBA METAJUIOB. [IpuMeHeHHWe MeTajuioB B
ObITy 1 TexHHKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKHI  psii  HampsokeHWH — meramioB.  OOmme  crmocoObl  MOMYYEHUS — METaJUIoB:
THJIPOMETAIUTYPTHS, TUPOMETAILTYPTHUs, eKkTpoMeTaiutyprus. [loHsTHe o koppo3un MeTauioB. CriocoObl 3aInThI
OT KOPPO3HUH.

O6bmras xapakreprcTiuka MeTauioB [A-rpymmer [leproaideckoil cucTeMbl XUMUYECKUX 3JIeMeHTOoB. HaTtpuit u
KaJuii: IMOJIy4€HUCE, (1)I/ISI/IT-IGCKI/IG U XUMHUYCCKHUEC CBOﬁCTBa, IMIPUMEHEHUEC IIPOCTHIX BEHICCTB U UX COC)IPIHGHHI;‘I.

Ob6mrast xapakTepructiuka MetamuioB IIA-rpymnmel [lepronnaeckoil CHCTEMBl XUMHYECKUAX 3JIEMEHTOB. Maruuit
u KaHBHHﬁi IMOJIy4€HUCE, (1)I/I3I/IT-IeCKI/Ie U XUMHWYECKUEC CBOﬁCTBa, IMIPUMCEHEHUEC TTPOCTBIX BEHICCTB U HUX COG)IPIHCHPII;'I.
JKécTkocTh BOABI M CITOCOOBI €€ ycTpaHEHUSI.

AJIOMUHWIA: TIONyYeHHe, QU3NUecKue W XMMHYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOrO BENIECTBA H €ro
coequHEeHNH. AM(OTEpHBIE CBOMCTBA OKCHIA ¥ THAPOKCH/IA ATFOMUHUS, THAPOKCOKOMILIEKCH alTIOMUHUSI.

OO6mrast XapakTeprucTHKa METANIOB Mo00YHBIX moArpynm (b-rpymnm) Ileprogumdeckoll CHCTEMBI XUMHUECKHUX
JJIEMEHTOB.

OusznyecKkie W XMMHUYECKHE CBOHCTBA XpoMa W ero coemuHeHWd. Okcunmbl W rHapokcuabl xpoma(ll),
xpoma(Ill) u xpoma(VI). XpomaTsl U TUXpOMAThI, UX OKHCIUTENBHBIEC CBOMCTBA. [lomydenre n mpuMeHeHne xpoma.

dusnyeckrne 1 XUMHYECKHE CBOMCTBA MapraHIiia M ero coequHeHnil. Baknaemme coequaenus mapranma(ll),
mapraana(lV), mapraamna(VI) u mapranma(VII). [lepmanranaTt kanwus, ero OKACIUTEILHBIE CBOWCTBA.

OusnyecKkrne U XMMHIECKHE CBOMCTBA XKelle3a U ero coenuHeHnit. OKCHIBI, THAPOKCHIB U conu kene3a(ll) u
xemne3a(lll). [omyuenne n mpruMeHeHHE jKee3a M ero CIUIaBOB.

®uznyeckue U XMMHUYECKUE CBOMCTBa Menu M e€ coeauHeHui. IlomydyeHune W IpUMEHEHHE Meau U eé
COCTMHEHU.

Huuk: momydenue, (u3muecKkue W XUMHUYECKHE CBOWCTBAa. AM(QOTepHBIE CBOWCTBAa OKCHIa W THAPOKCHIA
[IMHKA, THAPOKCOKOMILIEKCHI IIMHKA. [[pruMeHeHre MMHKa U ero COSIMHEHNN.

OKcIIeprMEHTaNbHBIE METOJbl M3YUEHHs BEHIECTB W WX IPEBPAIEHHUN: WU3yUeHHe OO0pas3IoB HEMETaJIOB,
ropeane cepel, Qocdopa, dKenea, MarHUS B KHUCIOpPONE, H3yYEHHE KOIEKIUH «MeTauibl W CIUIaBbDY,
B3aMMOJICHCTBUE IIEIOYHBIX U  IIEMOYHO3EMENBHBIX METAUIOB ¢ BOAOW (BOBMOXKHO  HCIIONIb30BAaHUE
BHJICOMATEPUAIIOB), B3aUMOJISHCTBHE IMHKA U XKeJe3a C pacTBOpaMU KUCIOT | IIeNIoYei, KaYeCTBEHHBIE PeaKINH Ha
HEOPTaHWYECKHE aHWOHBI, KaTHOH BOIOPOJA M KAaTHOHBI METAJUIOB, B3aUMOJEWCTBUE THIPOKCHIOB AIOMUHUS H
[IMHKA C PacTBOPaMH KHCIIOT W IIENOYEH, peleHre dKCIepUMEHTAITFHBIX 3a/1a4 1o TeMaM «[ amoreHsr», «Cepa u eé
COCIMHEHUs», «A30T W ¢ochop W UX coeaMHEHUs», «MeTauibl TIaBHBIX MHOATPYNI», «MeTamibl MOOOYHBIX
MTOJITPYTITD».

XuMHS U JKU3Hb.

Ponp xumum B oOecrniedyeHnn yCTOMYMBOIO pa3BUTHSA yeroBedecTBa. [loHsATHE 0 HAyYHBIX METOIaX MO3HAHUS
W METOJOJIOTMM HAay4yHOro HccieAoBaHusA. HayuyHble NpUHLIMIIBI OpraHU3alul XHMHUYECKOTO IPOM3BOCTBA.
[IpoMplnuteHHBIE CIOCOOBI TMOMYYEHHUS BaXKHEHIIMX BeUIeCTB (Ha NpUMepe MPOM3BOACTBA aMMHAaKa, CEpHOU
KHCIOTBI, MeTaHoina). IIpombllieHHbIe cocOoOBl MOJyYEHHsS METaJUIOB M CIUIABOB. XHMHUYECKOE 3arpsi3HEHHe
OKpYXKaroIlel Cpeabl U ero nociueAacTsus. Ponb xumun B o0ecrieueHny SHEPreTHIecKor 0e30MacHOCTH.



XuMus M 3710poBbe UenoBeka. JlekapcTBeHHble cpencTBa. IIpaBuia HCHOIB30BaHUS JIEKapCTBEHHBIX
npernapaToB. Poiab XuMuM B pa3BUTHH MEAULIMHEIL.

XUMHsI THUIIKA: OCHOBHBIE KOMIIOHEHTBHI, MHUIIEBBIE A00aBKU. Ponb XumunM B 00€CIeYeHWH NHIIECBOH
0e30MacHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beiroBas xumwus. llpaBuia 0e30macHOTO HMCIONB30BaHUS
MperapaToB OBITOBOM XUMHH B ITOBCETHEBHON KU3HHU.

XUMUsI B CTPOUTENBCTBE: BAXKHEHUIIIME CTPOUTEIBHBIC MaTepHalbl (IEMEHT, OETOH).

XuMmust B CeIbCKOM Xx03sicTBe. OpraHndecKie U MUHEpaJIbHbIC YA00peHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KPackd, CTEKJIO, KepaMuKa. MaTepuasbl JUIsl 3JeKTPOHUKH.
Hanorexnonoruu.

Pacuérneie 3anaun.

Pacuérel: Maccel BemecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WJIH O0bEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEaKIMU BEUIECTB, Macchl (00bEMa, KOJMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMHU, €CIN
OJIHO W3 BEHIECTB MMEET NMPHMECH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA DPEAKIMH, €CIU OJHO W3
BEILIECTB JJAHO B BMJIE PAacTBOpa C OMNPENENEHHOW MacCOBOW JI0JIEM pacTBOPEHHOrO BEIIECTBA, MAacCOBOM JOJU U
MOJISIPHOI KOHILIEHTPAIIUHU BENIECTBA B PACTBOPE, O BBIXO/a MPOIYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.

MexnpenaMeTHbIe CBSI3H.

Peanmzammst MeXNpeOMeTHBIX CBS3ed NMpU W3y4eHHH oO0meldl W HeopraHwdeckoil xmmmu B 11 Kimacce
OCYIIIECTBIIIETCS Yepe3 HMCIIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHN, IPHUHATHIX B
OTJENBHBIX MPEAMETaX eCTECTBEHHO-HAYYHOTO [IUKJIA.

OO0me ecTecTBEHHO-HAYYHBIE TTOHATHS: SIBJICHNE, HAYYHBINA (PaKT, TUIIOTE3a, TEOPHS], 3aKOH, aHAJIN3, CUHTES,
KJIacCU(pUKAIHS, TEPUOINIHOCTD, HAOIIO/IEHNE, N3MEPEHHUE, IKCTIEPUMEHT, MOZEIb, MOJIETIHPOBAaHHE.

Ou3uka: MarTepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HW30TOIMHI,
PaaroaKTUBHOCTH, MOJIEKYJIa, YHEPTETUIECKHI YPOBEHD, BEUIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEUIECTBA,
WJeanbHBIN Ta3, GU3MUecKre BeTMYNHbI, ANHUIIBI U3MEPEHHUs, CKOPOCTh, SJHEPTHS, Macca.

Buonorus: KieTka, OpraHm3M, 3KOCHCTeMa, Owocdepa, MeTaboaM3M, MaKpOo- M MHKPOIJEMEHTHI, OCNIKH,
JKUPBI, YTJIEBOIBI, HYKIIEMHOBBIE KHCIIOTHI, ()epMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB W IIOTOK DHEPTUU B
3KOCUCTEMAX.

I'eorpadus: MuHEpaIBI, TOPHBIE TOPO/BI, TOJIE3HBIE HCKOMAEMBIE, TOTLTUBO, PECYPCHI.

Texnonorus: XUMHYECKas MPOMBIIIEHHOCTb, METaJULyprus, CTPOUTENBHBIE MaTepuaibl,
CENTbCKOXO3HCTBEHHOE TIPOM3BOJICTBO, TIIHINEBAs TMPOMBIIIIEHHOCTh, (papMarieBTHYecKasl MPOMBIIIIEHHOCTb,
MPOU3BOACTBO KOCMETHMYECKUX IIPEMapaToB, MPOU3BOACTBO KOHCTPYKUMOHHBIX MAaTEPHUANIOB, SJIEKTPOHHAA
[POMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



TEMATHYECKOE IIJTAHUPOBAHME 11 kaace
HasBanue yaeOHOro npeamera: XuMus
KommgectBo wyacos 3a roa: 136
KonmgectBo gacoB 3a 1 nomyroaume - 64; 2 nomyroaue — 72.

IIpumepHsblie cpoxu
Tema ypoka Koa-Bo TMPOXO0KIEHUSI
P IIpakTnkym Mecro B yueOnnke IIpumeuyanus
4acoB

1 CEeHTSIOpH
[oBTopenne kypca xumnu 10 kiracca 1

2 CEeHTSIOpB
IosTopenne kypca xumnn 10 knacca 1 P

3 CEeHTSIOpB
IosTopenne kypca xumnn 10 knacca 1

4 CEeHTSIOpB
IosTOpenne kypca xumnn 10 knacca 1

5 CEeHTSIOpb
IoBTOpenne kypca xumnn 10 knacca 1 P

6 CEeHTSIOpb
IoBTOpenne kypca xumnn 10 knacca 1 P

7 CEeHTA0Pb
BBopgnas koHTpONnbHas pabora 2 P

8 CEeHTSIOpb
BBozHas koHTpoOnbHas pabora
Tema 1. CTpoeHne BemecTBa 13

1 Crpoenue aroma. OOIL¥e MPeaACTaBICHHs 1 81 CEeHTSIOpb

2 CocTOsiHUE AIISKTPOHA B aTOME 1 81 CeHTSIOpb

3 DJIEeKTPOHHbIC KOH(PUTypaly aToMa 1 81 CEeHTSIOpb

4 H3meHeHne aTOMHOr0 paanyca u 00pa30oBaHUE HOHOB 1 81 CEeHTSIOph

5 Pemenue 3agay no teme «Ctpoenue atoma». CamocrosiTejbHas padora | 1 81 CEeHTSIOph

6 113 u [ICXD O.1.Menzeneesa. 1 81 CEeHTS0pPb

7 XuMHuyeckas CBsi3b. JJIEKTPOOTPUIATENLHOCTE. IOHHAS CBA3b. 1 82 CEeHTSIOph

8 KoBaneHtHasi CBsi3b 1 82 CEHTS0pPb

9 HeBanenrHsle B3aUMOIEHCTBHS 1 82 OKTSI0pb




10 Kpucramnuueckue perierku 1 82 OKTSI0ph
11 Pewenue 3anau no reme «XUMHUYECKUE CBS3HU» 1 82 OKTSI0ph
12 3ayer Nel no Teme «XuMHYeCKas CBA3bY 1 OKTSIOpb
13 Konrpoabnas padora Ne 2 mo teme «CTpoeHune BeliecTBay 1 OKTSIOpb
Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS PeaKI Uit 17
1 DreMeHThl XUMHUUYECKOH TepMOIMHAMHKH. Peakiun caMmornponsBonbabie U | 1 83 OKTSIOpb
HECaMONpPOU3BOJIbHBIC. TepMOMHAMHUYECKHE CHCTEMBI U MPOIIECCHI
2 DHTaNbMuUs ¥ SHTponHs. DHeprus ['nobcea. 1 83 OKTSIOpb
3 Xumudeckoe paBHoBecre. KOHCTaHTa XHUMHYECKOTO PaBHOBECHS 1 83 OKTSIOpb
4 CMeleHne XUMHIECKOTO PaBHOBECHS 1 83 OKTSIOpb
5 Pemenue 3agay no TemMe «31eMEHThl XUMUUECKOH TEPMOJMHAMUKI» 1 83 HOSIOpB
6 DieMeHThl XUMUYECKOH KiHEeTHKU. OOIIre Npe/cTaBlIeHns 0 Mexann3max | 1 84 HOSIOPb
peaxuumit
7 CKOpOCTh peakiuy. 3aBUCHMOCTh OT Pa3IUuHbIX (HaKTOpOB. 1 84 HOSIOpB
8 Kunernueckue ypaBHeHus. KoHCTaHTa CKOPOCTH peakIyit 1 84 HOSIOpB
9 Karanus 1 84 HOSIOPb
10 Pemenue 3aa4 1o teme «CKOPOCTh XUMHUYECKOM PEaKIin . 1 84 HOSIOpb
CamocTosiTe1bHasi padora.
11 Crexuometpus. Pacuér konuuecTsa BemecTBa 1 85 HOSIOpb
12 I'oMoreHHbIe U FeTepOreHHbIE CHCTEMbI 1 86 HOSIOpb
13 PacrBopbl 1 86 HOSIOPb
14 Iporiecc pacTBopeHust 1 86 HOSIOpB
15 Pemenue 3agau no Teme «PactBops». CaMmocTonTeIbHass padoTa. 1 86 HOSIOpB
16 IoBTopenue u obobIIeHke o TeMe «OCHOBHBIE 3aKOHOMEPHOCTH 1 HOSIOpb

MPOTEKAHUS PEAKLINI




17 3auet Ne2 no Teme «OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHMS 1 HOSIOpB
peaxkuuin
Tema 3. BeliecTBa ¥ 0CHOBHBIE THIIBLI HX B3aHMOIEHCTBHUS 33
1 Knaccuduxarys HeopraHuIecKnX BEIIECTB 1 87 HOSIOpB
2 Knaccuduxarnms peakumii 1 87 HOSIOpB
3 Pemenue 3amau mo Teme «Kitaccupukanus HEOPraHMIECKUX BEIIECTB H 1 87 HOSIOPH
peakuuin
4 DIEKTPOITHUTHI U HEANIEKTPOIUTHL. TeopHrs dIIEKTPOITHTHICCKOM 1 88 Jiekadpb
JIACCOIUAIIN
5 Jlucconuanus KAcIoT, OCHOBAaHHUM M COJIeH 1 88 Jiekadpb
6 Pemenue 3a1a4 1o Teme «TeopHst AIEKTPOTUTHICCKOH TUCCOIUALIN 1 88 nekadpb
7 Peaxuus HeliTpanmzanyn 1 88 nexadpb
8 B3anMoelicTBIS CpeIHHX CONEll ¢ KUCIOTAMH, OCHOBAHUSIMH U MEXTY 1 89 nekabpb
co0oi.
9 Peakiuu ¢ yyactieM KHCIIBIX CONEH 1 89 Jexkadpb
10 I'uaponus coneit 1 89 nekabpb
11 Pemenne 3agad no Teme «'maponus coneit» 1 89 nekabpb
12 [IpakTnyeckas padora Ne 1 «I'mapous cosiei» 1 I cTp.292 nekabpb
13 AmdoTrepHbIe OKCHIBI U TUAPOKcH bl OOLIMe MpeIcTaBIeHUs 1 810 nekadbpb
14 Peaxuunu amdotepHbIX OKCHIOB B paciuiaBe. Peakiun aMpoTepHbIX 1 810 nekadbpb
OKCHJIOB M THIIPOKCHIOB B pacTBope. Peakuuu comneil Metanos,
obpazyronux aMm(poTepHbIE COSMHEHUS
15 INoBTOpenue u 0bobIIeHHE IO TeMe «XUMUUYecKas peakiys. Teopus 1 810 nekabpb
NEKTPOIUTHYECKON TUCCOLHALINIY
16 KonTpoibhas padora Ne3 no teme «Xumuyeckas peaxuus. Teopus 1 nekadpb
3JIEKTPOTHTHYECKOH TUCCOLHALII
3auyer Ne3 «Kutacchl HeOpraHM4ecKMX COeIHHEeHMID 1 nekadpb
17 Bonopoausrii mokaszatens pH. Bydephbie cucremsi. 1 811 nekadpb
3nauenus pH Guonornyeckux cpen.
bydepHble cucTeMbl OpraHu3Ma
18 B3aumocss3b OydepHbIX ciHcTeM opraHu3Mma uenoBeka. HapyieHue 1 811 nekabpb
KUCJIOTHO-OCHOBHOT'O COCTOSTHUSI OpraHU3Ma
19 Pemmenue 3agay mo Teme «BogOpOIHBIH TOKA3aTEIh) 1 811 SIHBaph




20 Crenenb okucnenus. Hanbonee BaxHble OKMCIUTEIN H BOCCTAHOBHTEIH. 1 8§12 SHBApb
Kitaccuukanus OKUCIUTEIbHO-BOCCTAaHOBUTEIBHBIX PEAKIIUN

21 CyMMapHSIH k03¢ GUIUEHT Nepe]] OKUCIUTENEM C yIETOM 1 8§12 SIHBapb
coneoOpa3oBaHUs

22 BnustHue cpenbl pacTBopa Ha IPOTEKAHUE OKHCIUTEIIBHO- 1 8§12 SIHBapb
BOCCTaHOBHTEJIBHBIX PEAKLIUN

23 OKHCIUTETEHO-BOCCTAHOBUTEIBHBIE PEAKIHY C yIaCTHEM JIBYX 1 812 SIHBaph
BOCCT@HOBHTEJICH WJIH IBYX OKHCIIHTEINeH

24 Pemenne 3agad o Teme «OKHUCIUTEIEHO-BOCCTAHOBUTENBHBIE peakuumy». | 1 812 SIHBapb

25 CamocrosiTeJbHast padora.

26 DeKTponn3 1 812 SIHBaph

27 Pemenue 3agau no teme «Onekrponusy». CamocrosnTe1bHasA padora 1 812 SIHBapb

28 CTpoeHre KOMIUIEKCHBIX COeTMHEHUN 1 813 SIHBapb

29 Pemenne 3agau 1o reme «KOMITJIEKCHBIE COETMHEHUI» 1 813 SIHBapb

30 IIpakTnyeckas padora Ne2 «'HAPOKCOKOMILIEKCHI METAJLIOB) 1 P Crp.292 SHBaph

31 [oBTOpenue n obobeHue o TeMe «OCHOBHBIE THITHI B3aUMOJICHCTBHS 1 STHBaph
BEILIECTBY

32 KonTpoibHas padora Ne4 no TeMme «OCHOBHBIE THIIBI 1 SHBapb
B3aUMO/IeiiCTBHS BellleCTB)»
Tema 4. Xumusi 3J1eMEHTOB 60

1 814 SIHBaph
Buorennsie snementsl. Knaccuukanust snemMeHToB 1

2 OO01m1ast XapaKTepUCTHKA S-JICMEHTOB 814 SIHBaph
OO0111ast XapaKTepUCTHKa P-dJIEMEHTOB 1
OO1as xapakreprcTrKa d-32JIeMeHTOB

3 815 SIHBaph
Boznopon: xapakTepucTHKa 3J€MEHTa M IPOCThIX BELIECTB 1

4 815 (hespanb
Kucnopon: xapakrepucTuka 31eMeHTa 1 IPOCTHIX BEIIECTB 1

5 815 (hespanb
Bona u nepoxcua Bonopozaa 1

6 815 eBpab
Pemenue 3agay no Teme «Bonopon. Kuciaopon» 1 (esp

7 Crp.293 (hespanb
[IpaxkTyeckas padora Ne 3 «Bonopoa. Kuciopom» 1 P

8 Tanorensl: o0Iast XapaKTePUCTHKA IEMEHTOB U (PU3MUYECKHX CBOICTB 1 816 (despanb
MPOCTHIX BEILECTB

9 XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB-I'AJIOTSHOB 1 816 (despanb

10 T'a10reHoBOI0POIBI 816 (hespanb




11 Kucnoponcoznepxaniue coeiMHEHUs TaloreHoB 816 dhespann

12 I[MpakTuyeckas padora 4 «CBoiicTBa rajoreHua-uoHos. CBoiicTBa Crp. 294 dhespanb
Hoga» IIP

13 Cepa: XapaKTEepHUCTHKA dJIEMEHTA U IMPOCTOr'0 BEIIECTBA 817 dhespann

14 CepoBo10pon ¥ CyIb(HIBI 817 dhespainb

15 CoeTMHEHUsI CephI CO CTETICHBIO OKUCIICHHS +4 817 dhespainb

16 CoeTMHEHUSI CePhI CO CTETICHBIO OKUCIICHHS +6 817 dhespaib

17 IIpakTHyeckas padora NeS «CpoiicTBa cepbl U ee COeMHEHUI» P Crp.295 (heBpais

18 Konrtpouabnas padora NeS no teme «I"anorenst. Cepa» (hespais

19 A30T 1 poctop: 00mIas XxapaKTepUCTUKA DIIEMEHTOB. XHMHUYECKUE 1 818 (heBpais
(bu3nyueckye cBOICTBa a30Ta

20 CoeHEeHMs a30Ta CO CTENEHbI0 OKHCICHHS -3 818 MapT

21 Oxcuppl a3ota. A30THast KUCIOTa 818 MapT

22 OKHCIUTEbHBIE CBOMCTBA a30THON KHUCIIOTHI 818 MapT

23 Conu a30THOM KHMCIIOTHI. Pelienue 3a1ay o teMe «A30T U ero 818 Mapt
COCZIMHEHHUSY.

24 ®dochop: cTpoeHre U CBOICTBA MPOCTHIX BEIIECTB 818 MapT

25 Coenunenust pocdopa. Pemenne 3amay o teme «docdop u ero 818 Mapr
COCZIMHEHHUS

26 IIpakTnyeckas padora Ne6 «Ilosyuenue azora u ammuaka. CpoiictBa Crp.297 MapT
coelMHeHHs a30Ta u dochopar» P

27 VYrnepon u KpeMHHNA: XapaKTepUCcTUKa 31eMeHToB. CTpoeHHe U CBOWCTBA 819 MapT
MPOCTBIX BELIECTB, 00pa30BaHHbIX yriepogoM. KapOums

28 OKcHIpI yriaeposa 819 MapT

29 VYrombHas KHCIOTa U €€ COJH 819 MapT

30 Pemmenue 3agay mo Teme «YTIIEpOn M €ro COSAMHEHUS» 8§19 MapT




31 CpotictBa kpeMHUSL. COeAMHEHHS KPEeMHHS 8§19 MaprT

32 IIpakTnyeckas padora Ne7 «CpoiicTBa coelMHEHHU yriiepoaa u Crp.299 MapT
KpeMHHD» il

33 Konrtposannas padora Ne6 no teme «JaemeHTh VA- u VIA-rpynm» MapT

34 Meraust [A- u [IA-rpymm: o0mas XxapakTepuCcTHKa HJIEMEHTOB TTPOCTHIX 8§20 MapT
BEIIIECTB

35 CBoiicTBa coeHEHHUN MeTalIoB [A- Tpymmbl 820 MapT

36 CpoticTBa coenaeHnit MetamioB [IA-rpymmer. [IpumeneHne n MeKo- 820 anpenb
Guonornueckoe 3HaueHue Metaios IA- u IIA-rpynn

37 pakTnyeckass padora Ne§ «M3yueHne KauecTBEHHBIX pPeaKIHii Crp.301 anpeinb
HoHOB MeTa/lI0B TA- u ITA-rpynm» P

38 AJIOMHMHHI: XapaKTEPUCTUKA 3JIEMEHTa U IIPOCTOr0 BEILECTBA. 821 arpenb
CoeMHEHNs aTFOMUHUS

39 Pemenne 3agad o Teme «MeTtayuisl A-rpymimy 821 anpenb

40 IIpakTyeckas padora Ne9 «CpoiicTBa aJIOMUHUD) P Crp.302 anpeib

41 3auder Ne4 mo Teme «MeTanibl A-rpynim» anpesb

42 0630p xuMuH d-371EMEHTOB. XPOM: XapaKTEPHCTHKA 3IEMEHTA 1 8§22 anpenb
IPOCTOr'O BEIIECTBA

43 IIpakTnyeckas padora Ne 10 «CBoiicTBa coequHeHHUI XpoMay P Crp.303 anpesb

44 CoearHeHNs Maprasuia 823 anpeinb
OKHCIUTETbHO-BOCCTAHOBUTENIBHbBIE CBOMCTBA MapraHLa

45 Kene3o: xapakTepucTHKA 3JIEMEHTa U IPOCTOI'O BEIIECTBA 8§24 anpeib

46 CoetHeHHs Kere3a 8§24 anpenb
Menuko-0HoIoruuecKoe 3Ha4eHue Kenesa

47 I[IpakTnyeckas padora Nell «IloxyyeHue u cBolCTBA COeMHEHU Crp.305 anpeib
KeJiesa» il

48 Meb: XapaKTepUCTHKA DIIEMEHTA U IMIPOCTOrO BEIIECTBA 8§25 amnpeinb




50 Coenguuenns Mend. Meauko-OMOI0rn4ecKoe 3HaY€HNE MEIN 1 8§25 anpeib

51 IpakTnyeckas padora Ne 12 «CBoiicTBa Meiu U ee COeTMHEHHID) 1 P Crp.306 ampenb
52 Cepebpo: XxapaKTepUCTUKA IEMEHTa, TPOCTOr0 BEIIECTBA M COSIHHEHHUI 1 8§25 anpenb
53 [{iHK: XapaKTepUCTHKA 3JIEMEHTA, IPOCTOrO BEIIECTBA M COSIMHEHUH. 1 826 Maif

Me1uKo-010JIOrnYecKoe 3HaUeHNE [UHKA

54 IpakTnyeckas padora Nel3 «CpolicTBa HIMHKA M €70 COEMHEHUI 1 P Crp.307 Maif
55 Kontposabnas padora Ne7 no reme «Metayuisl B-rpynm» 1 Maif
56 [ToBTOpeHNe 1 000OIIEHNE TI0 KypCy XUMAHN 1 Maif
57 [oBTOpeHne 1 0bo0IIEHNE IO KypCcy XUMUH 1 Mait
58 [oBTOpeHne 1 0boOIIEHNE IO KypCy XUMUHU 1 Maii
59 [oBTOpeHue 1 0OoOIIEHHE IO KypCy XUMUH 1 Maii
60 IIpoBeneHne KOHTPOILHO-OLEHOYHOH MPoOLeTyPHI B hopme 1 Maii

NMPOMeKYTOUHOM aTTecTanum 3a Kype 11 kiaacca

IToBTOpHBIE 32a4eThI 24

Pe3seps 3y

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITIPOLHECCA

Y4eOHuk

1 C. A. Iy3akos, H. B. Mamnuna, B. A. TTonkos : Xumust. 10 kinace. Yriayonéuubsiit ypoBeHb. YueOHoe nocodue [uist o0ieodpa3oBatenbHbIX opranu3anuii. — M. : [Ipocsentenue, 2020.
2.C. A. Ily3akoB, H. B. Mamnuna, B. A. TTonkos : Xumus. 11 kiace. YrinyonéHHblil ypoBeHb. YueOHOe nmocobue st o0ieodpazoBaTebHbIX opranusaimii. — M. : [IpocBemenue, 2020.
Y4eOHo-MeToInYeCKHI KOMILIEKC

1. Xumust: 10-11 knace. [Tnanupyemsie pesynbratsel. Cucrema 3ananuii. ®I'OC/ KaBepuna A.A.,Banosa P.T'., Jlooporun I.}O. — M.: IIpocemienue, 2013 — 128 c.

2. Curyauunonnble 3aganus o xumun: 8-11 kmaccer. ®I'OC / [Tuuyruna I.B. — M.: Bako, 2014 —144 c.

3. PameukuitA.M. Iunakrudeckuii matepuai mo xumud st 10-11kmaccos / A.M. Pageukuii-M.:

[Ipocsemmenue, 2019.- 144 c.

YueOHble nocodusi Aj1s1 00y4aAOIMXCS

1. XKyxos I1.A., XKykosa U.H., CmuptroBa JL.M. CO60pHUK 3a1a4 M0 opranuyeckoir xumun. 10-11

knaccel. — M.: IIpocBemenue, 2014.

2. Kaprioa A.A., Jleskun A.H. Oprannyeckast XuMust: 3aa4u 1 npaktudeckue padotsl. — CI16.:ABanon, A30yka-knaccuka, 2015.

Iudpossie 06pazoBaTesibHbIE pecypchbl

1. MynbTiMeqUiiHBIE IPE3EHTALIMH 110 BCEM TEMaM MPOrpaMMBbl 111 CONPOBOXKICHHS YPOKOB.

2. Monynu 31eKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB «Xumusi» (http://feior.edu.ru)

3. MaTepuais! eqUHON KOJIEKIMU L(pPOBBIX 00pa30BaTEILHBIX PECYPCOB

(http://school/collection.edu.ru)

4. Poccwuiickas snexkrponHas mkona (https:/resh.edu.ru/)




