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MNOSICHUTEJIbHASA 3AITUCKA
[IpenonaBanue yueOHOro kKypca «XHMHH» B OCHOBHOM INKOJE OCYIIECTBIAETCA B
COOTBETCTBHH C OCHOBHBIMH HOPMATHBHBIMH JOKYMEHTAMH H HHCTPYKTHBHO METOIMYECKHUMH
MaTepHaiaMHu:

v 3akon Poccuiickoit ®emepanmun «O6 obpazoBanuun B Poccuiickoi
Oenepaun» ot 29.12.2012r. No273-D3;
v @enepanbHBll rOCYJapCTBEHHbIH 00pa30BaTENbHBIA CTAHIAPT CPEIHEro

obuiero obpaszoBanus (yTB. mpuKazoM MunmcTepcTBa 00pazoBanus U Hayku P® ot 17 mas
2012 r. N 413) ¢ u3meHeHHSIMH H JonoJHEeHHSMH OT 29 nexabps 2014 r., 31 nexabps 2015
I., 29 utons 2017 r., 24 centsOps, 11 nexabps 2020 r.

v [lpumepHas mporpamma cpejasero (mosiHoro) oOmero obpa3oBaHHA MO
xumuH Juist 10-11 knaccoB 061meobpa3zoBaTelibHBIX YUpexKIeHHH

v Xumus. PabGoune nporpammsl. [Ipeamernas nuHus ydebuukor O. C.
l'abpuensna, U. I'. Octpoymona, C. A. Cnagkoa. 10—11 knaccel: yuebnoe nocodbue s
obmeobpazoBarensHbix opranuzammii / O. C. T'abpuensn, C. A. CmagxkoB — M.:
ITpoceemenue, 2021

B paboueii nmporpamme mnpenycMOTPEHO pPa3BHTHE BCEX OCHOBHBIX BHIOB JESTEIbHOCTH
00ydaeMbIX, NpEJCTaBIECHHBIX B IporpaMmax JUis HayajlbHOro oOINEro M OCHOBHOIO 00IIero
obpasoBanus. OjHako cojepXaHHe [OaHHOH pabodeil mporpaMMbBl HUMEET OCODEHHOCTH,
00yCIIOBIIEHHBIE, BO-NEPBBIX, MPEIMETHBIM COIEPIKAHHEM H, BO-BTOPBIX, ICHXOJIOTHYECKHMH
BO3pacTHBIMH OCOOEHHOCTAMH 00y4YaeMbIX.

[Ipy u3y4eHHMM XHMHH, I/leé BEeAyLIYI0O pOJIb HIrpaeT MO3HaBaTelbHas AeATeIbHOCTS,
OCHOBHBIE BHIIbl YueOHOMH JeSTenbHOCTH 00yJalOmMXCs Ha YPOBHE y4eOHBIX NeHCTBHH BKIIIOYAIOT
YMEHHSl XapakTepH30BaTh, OOBACHATH, KIAaCCH(GHUIMPOBATh, BIAJETh METOJAMH HAy4YHOrO
MO3HAHUA, TOJTHO M TOYHO BHIPAXaTh CBOM MEBICIIH, APrYMEHTHPOBATh CBOK TOYKY 3PEHHS,
paboTate B TIpynme, MPeJACTaBIASTE H COOOIATE XHMHYECKYH) HMH(OOPMALHIO B YCTHOH H
HCEMEHHO#H (opme u Ip.

OpmHoli W3 BaxHeWmMX 3ana4 oOy4eHHSs B CpeJIHEH IIKoJe SBIAETCS [OATOTOBKA
00y4arommxcsi K OCO3HAaHHOMY M OTBETCTBEHHOMY BLIOOPY XHM3HEHHOTO H NpOdEeCCHOHAIBHOrO
nytH. Obyyaroimuecs 10MKHBI HAYYHTHCS CAMOCTOSTEIbHO CTABUTH LIENTH U ONpPENEsTh MyTH HX
JOCTH)KEHUS, UCTIONBb30BATh NMPHOOPETEHHBIH B LIKOJIE ONBIT AESTEILHOCTH B PeaIbHOM KH3HH, 3a
paMKaMu y4eGHOro mporiecca.

CornacHo o6pa3zoBaTeIbLHOMY CTAHJApTy IJIaBHBIE HeJIH CpeHero oomero o6pa3oBaHus:

1) (dopMHpOBaHME IENIOCTHOTO MpEACTABIEHHS O MHpE, OCHOBAaHHOTO Ha
NpHOOpEeTeHHBIX 3HAHHUSX, YMEHHUSX U crioco0ax AesTeIbHOCTH;

2) npHoOpeTeHHe ONbITa pPa3HOOOpa3HOH JEATENbHOCTH, ONbITa IO3HAHHS H
CaMOIIO3HAHHS,

3) MOATOTOBKA K  OCYIIECTBICHHID OCO3HAHHOTO BbIOOpa  WMHIMBHIYalbHOM

obpazoBaTebHOH WK NPodEeCCHOHATBLHOH TPAeKTOPHH.

Bonpmioli BKJIaJg B JOCTHXKEHHE 3THX Lienedl cpenHero obmero oOpa3oBaHUsi BHOCHT
H3y4YeHHe XHMHH, KOTOpOe NPH3BAHO 00eCIeYHTh:

« bopmupoBanue CHCTEMBI XMUMHYECKHX 3HAHUH Kak KOMIIOHEHTa



€CTECTBEHHOHAYYHO#H KapTHHBI MHpa;

. pa3BHTHE IMYHOCTH OOydyarOmMXCs, HX HHTEJUIEKTYaJbHO€ M HPaBCTBEHHOE
COBEPIICHCTBOBaHKWE, (OPMHPOBAHHE Yy HHX TYMAHHCTHYECKHX OTHOLICHHH H 3KOJOIHYECKH
nenecoo0pa3Horo noBe/ieH s, B OBITY H TPYIOBOH AEATEIbHOCTH;

° BEIpabOTKY y o0yualommxcs MOHMMaHHUS 00IecTBeHHOH moTpeOHOCTH B pa3BHTHH
XHMHH, a Takke (OpMHpOBaHHE y HHX OTHOIIEHHS K XHMHH KaK BO3MOXHOH obnactu Oymyuei
NPaKTUYECKOHN JAEeATEIHOCTH,

L] tdopmupoBanue yMeHuit 6e3onacHoro obpaieHuns ¢ BelecTBaMH, HCIOIb3YEMEIMH B
MOBCEHEBHOM KH3HH.

Ileqn M3y4eHHs XHMHH B cpeaHeii (mo/iHo#) mKxoge:

. ¢opmupoBanne y oOy4alOmMXcs YMEHHs BHIETh H I[OHHMATh IEHHOCTH
o0Opa3oBaHus, 3HAYUMOCTH XMMHYECKOTO 3HAHMS JUIS KaX/IOro YelOBEKa, HEe3aBUCHMO OT €ero
npodeccCHOHANBHON JIEATETbHOCTH:

. tdhopmupoBanue y obydaromuxces yMEHUH pasnnyath (akThl ¥ OLEHKH, CPABHHBATH
OLICHOYHBIE BHIBOJIbI, BHJETh UX CBA3b C KPUTEPHAMHU OLIEHOK H CBS3b KPHTEPHEB C ONpPEENCHHON
CHCTEMOI HeHHOCTEH, popMyIHpoBaTh H 000CHOBLIBATH COOCTBEHHYIO MMO3HIIHIO;

. dbopmupoBanHe y 00y4aromKXCs LEJOCTHOTO MPEACTABICHHS O MHPE H POJIH XHMHH
B CO3[JaHHH COBPEMEHHOH €CTeCTBEHHOHAYYHOH KapTHHBI MHpa; YMEHHS OOBACHATH OOBEKTHI H
IpOIECChl  OKpYXKaromield AeHCTBHTENBHOCTH — [PHPOJHOM, COLMANBHOH, KYJIBTYpPHOH,
TEXHUYECKOH CpeJibl, — HCIONb3Ys IS ITOr0 XMMHYECKHE 3HAHHUS,

» npuobpereHre 00yYalOUMMHUCS ONBITA pa3HOOOpasHOM JIeATENBHOCTH, OMNbITA
MO3HAHHWST M CaMOMO3HAHHA; KJIIOYEBBIX HABHIKOB, WMEIONIMX YHHBEPCAIBHOE 3HAYEHHE IS
pa3IMYHBIX BHJOB JEATEILHOCTH (HABBHIKOB pEINEHHs MpobjeM, NpUHATHS pelIeHHH, NMOHCKa,
aHamm3a u 06paboTkn HHGOpPMAIMH, KOMMYHHKAaTHBHBIX HABBIKOB, HABBIKOB H3MEPEHHH, HABLIKOB
COTpYIHHYECTBA, HABLIKOB Oe3onacHoro obpaiieHHs ¢ BEMIECTBAMH B OBCE/IHEBHOM XKH3HH).

LleHHOCTHEIE OPHEHTHPHI CO/IePXKAaHHA Kypca XMMHH B cpeHel (MOJHOI) IKOoJIe He 3aBUCAT
OT YpPOBHS M3y4eHHs M ONpeAeNsioTcs crnenuukoi XHMMHH Kak HaykH. [IoHATHE «IEHHOCTHY
BKJIIOYAET €AMHCTBO O0BEKTHBHOrO (caM 00BEKT) M CyOBEKTHBHOTO (OTHONIEHHE CyOBEKTa K
00BEKTY), MO3TOMY B Ka4eCTBE LIEHHOCTHBIX OPHEHTHPOB XHMHUYECKOTO 00pa30BaHHs BHICTYTIAOT
00BEKTBbI, M3yuaeMble B Kypce XHMHH, K KOTOphIM Yy ydammuxcs (opMHpyeTcs LEHHOCTHOE
otHomenue. Ilpu 3TOM BeayuIyi0 pojb MIpalOT MO3HABATE/IbHBIE LEHHOCTH, TaK KaK JaHHBIH
y4eOHbIH npeaMeT BXOAUT B IPYIIY MPEeIMETOB NO3HABATEILHOIO LUKIIA, IIaBHas EJb KOTOPhIX
3aKJII0YaeTCH B H3YYEHHH MIPUPOJIBL.

OcHoBY no3HaBaTe/lbHBIX LEHHOCTEH COCTaB/IAIOT Hay4HbI€ 3HAHWS, HAYYHBIE METOJBI
MO3HAHMSA, 8 IEHHOCTHBIE OPHEHTAlUH, GOPMHPYEMBIE Y YYAIUXCA B POLIECCE H3YYEHHS XUMHH,
MPOSBIIAIOTCS:

. B IIpH3HAaHWH LIEHHOCTH HAY4YHOI0 3HaHHA, €ro npaxmqecxoﬁ 3HaA4YHMOCTH,
JAOCTOBEPHOCTH,

. B [IEHHOCTH XHMHYECKHX METOA0B HCCIICIOBAHUS JKHBOH U HEXXUBOH IpHPOIBI,

B B INOHMMAaHHH CJIO0XKHOCTH H NPOTHBOPEYHBOCTH CaMOro npounecca Mo3HaHHsA Kak

H3BEYHOTO cTpemieHus k Mctune.

B kauecTBe 00BEKTOB LeHHOCTeH TpyZa M ObITa BBICTYNAIOT TBOpYECKas CO3MAATEIbHAs
NeATeIbHOCTh, 3/I0POBBIH 00pa3 XH3HH, a [IEHHOCTHBIC OPHEHTAIMH COIEpPXKaHHS Kypca XHMHH
MOT'YT paccMaTpHBaThCs Kak popMHpOBaHHE:



e YBaXXHTEJIBHOI'O OTHOLICHHA K CO3H/IaTeJIbHOM, TBOP‘ICCKOﬁ JEATCIIBHOCTH,

. MIOHMMAaHUsl HEOOXO0IMMOCTH 310pOBOro 00pasa KH3HH;

. noTpeOHOCTH B 0e3yCIIOBHOM BBIIOJIHEHHHM NpPaBHII 0E30MacHOro HCIOIb30BaHUS
BEIIECTB B NOBCEIHEBHOM KH3HH;

. CO3HATENIbHOro BeIOOpa Oyaymei npodeccHoHaNbHON AESTETBHOCTH.

Kypc xummum o6nagaer BO3MOXKHOCTAMH i (GOPMHPOBaHMS KOMMYHHKAaTHBHBIX
IEHHOCTEH, OCHOBY KOTOPBIX COCTABJIAIOT Mpomecc O0IEeH s, TPAMOTHAs peYb.
LleHHOCTHBIE OPHEHTAIIMH Kypca HalpaBlIeHbl HAa BOCITHTAHHE Y 00y4aromuXcs:

. MPaBHJIHOTO HCIIOIb30BAHAA XHMHYECKOH TEPMHUHOJIOTHH H CHMBOJIMKH;

. noTpeOHOCTH BECTH JHANIOr, BHICIYLIMBATH MHEHHE OIIOHEHTa, Y4acTBOBAaTh B
JTHCKYCCHH;

. CIOCOOHOCTH OTKPBHITO BBIpakaTh H apryMEHTHPOBAHO OTCTaHBaTk CBOK TOYKY
3pEHHS.

IIVIAHUPYEMBIE PE3VJIBTATHI H3YUEHUS YUEBHOI'O IIPEAMETA «(XUMMS»
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHHSA

JlesiTebHOCTh yuHTENnsh B OOYYEeHHH XMMHH B cpejiHed (TOJHOM) IIKone JOKHA OBITh
HAllpaBJIeHa Ha JIOCTHKEHHE 00yJaoMMUMHCS CIIEAYIOIHX JHYHOCTHBIX Pe3y IbTaTOB:

— B LIEHHOCTHO-OPHEHTALMOHHON cdepe — O0CO3HAHHE POCCHHCKOW TIpakIaHCKOM
HICHTHYHOCTH, IATPHOTH3MA, YyBCTBA I'OP/IOCTH 3a POCCHHCKYIO XHMHYECKYIO HAYKY;

— B TpyAoBoii cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JasibHEHIIEH
00pa3oBaTeIbHON TPACKTOPHH HIIM TPYIOBOM JEATEIBHOCTH,

— B TI03HABATE/ILHON (KOTHHTHBHOMH, HHTEIUIEKTYaIbHOM) chepe — yMeHHe yIpaBisiTh
CBOEH MMO3HABATE/bHON IEATEIbHOCTHIO, TOTOBHOCTE H CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE
cam000pa30BaHHIO, Ha MPOTSHKEHWH BCEH JKM3HH; CO3HATEIbHOE OTHOIICHHE K HEMpPepHIBHOMY
00pa30BaHHUIO KaK YCIOBHIO YCIIEIIHOH MpodecCHOHATBHOM 1 00IMeCTBeHHOH AesATeTbHOCTH;

— B cepe cOeperkeHHs 310POBbS — MPHHATHE W peaTH3allus EHHOCTEH 310pOBOTO H
Oe3onacHoro obpasa »KM3HH, HENPHSATHE BPEIHBIX NPUBLMEK (KypeHHs, ynoTpeblieHHs alKoros,
HapKOTHKOB) Ha OCHOBE 3HAHWH O CBOHCTBAX HAPKOJIOTHYECKHX U HAPKOTHYECKUX BEIIECTB.

MeranpeameTrHbie pe3y /ibTaThbl 0CBOCHHS BbIITYCKHHKAMH cpe/Heii (Mo/IHOH) mKoJbI
Kypca XHMHH:

—HCNOIE30BAHHE YMEHHH M HABLIKOB Pa3/IHYHBIX BH/IOB I03HABATENILHOM IEATEIbHOCTH,
NPUMEHEHHE OCHOBHBIX METOJOB MO3HAHHSA (CHCTEMHO-MH(OPMAIMOHHBIN aHau3, HabmoaeHue,
H3MEPEHHE, NIPOBEJIEHHE IKCIEPUMEHTA, MOIEIMPOBAHHE, UCCIIEN0BATENIbCKAsA NEATENbHOCTD) Ul
H3Y4YEeHHS Pa3iIHYHBIX CTOPOH OKPYXalolIeH JeHCTBHTEIbHOCTH;

— BIaJICHHE OCHOBHBIMH HMHTEJUIEKTYAIbHBIMH  ONepauusMu:  (OpMyIHpOBKa
THIIOTE3bl, AHAIM3 M CHHTE3, CPaBHEHHE M cHCTeMaTH3auusa, 0000LIeHHe M KOHKpeTH3allHs,
BBISIBJICHHE IIPHYMHHO- CJIEJICTBEHHBIX CBA3EH U MOHCK aHAJIOI0B;

— no3HaHue OOBEKTOB OKpYJXKalomero Mupa oT ofmero uepes ocobeHHoe K
€/IMHHUYHOMY;

= YMEHHE TIeHEepHpOBaTh HJEH M ONpelesTh CpeACTBA, HEOOXOAMMBIE IS HX
pealu3aluu;

— YMEHHE OIpe/eNsTh e/ U 3aJaul JesSTeIbHOCTH, BRIOMpaTh CPEICTBA peaan3aiu
LE]T1 ¥ IPUMEHATh HX Ha IIPaKTHKE;



— MCIIOIb30BaHHE Pa3IMYHBIX HCTOYHHUKOB JUIS TOTY4YEHHS XUMHYECKOH HH(pOpMaLHy,
MOHHMAHHE 3aBHCHMOCTH cojepxkaHus H (opMbel INpeiacTaBieHHs HHPOpMALMH OT ueneH
KOMMYHHKALIHH W ajpecara;

- yMeHHE TPOAYKTHBHO OOIIaThCcs M B3aMMOJICHCTBOBATH B NPOLIECCE COBMECTHOM
NEeSTeNbHOCTH, YYATHIBATE TIO3HIMH JPYTHX YYaCTHHKOB JESATENBLHOCTH, 3((EKTHBHO pa3pemarb
KOH(JIHKTHI;

- rOTOBHOCTB M CIIOCOOHOCTB K CAMOCTOSTENILHOM MH(POPMAUHOHHO-II03HABATEIHHOM
JICATENIbHOCTH, BKJOYAs YMEHHE OPHEHTHPOBATHCA B Pa3MYHBIX HCTOYHHKaX HHGpopMaius,
KPUTHYECKH OLIEHWBaThb H MHTEPNPETHPOBAaTh HHPOPMALHMIO, MOJYy4YaeMyl0 H3 pPa3IHYHBIX
HCTOYHHKOB;

— YMEHHE HCIOJIb30BaTh cpeAcTBA HMHGOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
texHonoruii (nanee — MKT) B pemiennH KOrHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHH3allHOHHBIX
3aa4 ¢ cobmopeHuem TpeOoBaHMH IPrOHOMHKH, TEXHHKH 0€30MacHOCTH, THIHEHBI,
pecypcocOepekeHus, IPaBOBLIX M ITHYECKUX HOPM, HOpM HHpOpMaIMOHHOMH 6e30macHOCTH;

— BJIaJICHHE S3BLIKOBBIMH CPE/ICTBAMH, B TOM YHCIIE H S3BIKOM XHMHH — YMEHHE SCHO,
JIOTHYHO W TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS, HCIOIb30BaTh a€KBATHBIE A3BIKOBBIE CPE/ICTBA, B
TOM YHCJIE W CHMBOJIbHBIE (XHMHYECKHE 3HAKH, (OPMYIIBI H YPaBHEHHSA).

IpeamMeTHbIMH pe3y/IbTATAMH H3y4YEHHST XHMHH Ha 0a30BOM YpOBHE Ha CTYNEHH
cpeaHero (MmoJyiHoro) oduero oOpa3oBaHus ABIAIOTCA:

1) B [103HABaTeILHOM chepe:

— 3HaHKe (MIOHMMaHHWe) H3YYEHHBIX NOHATHIH, 3aKOHOB H TEOPHii;

- yMEHHE ONWCHIBaTh JEMOHCTPAMOHHBIE H CAMOCTOSTENBHO IIPOBEJCHHBIC
9KCIIEPUMEHTBI, HCIIOIB3Ys VIS 3TOr0 eCTeCTBEHHBIN (PYCCKHH, POIHOM) SA3BIK B A3bIK XHMHH;

- yMEHHE KJIAaCCH(QHMIMPOBATE XHUMHYECKHE OJIIEMEHTBI, MPOCTBIE H  CIOXKHBIE
BEIIECTBA, B TOM WYHCIE M OpraHMYeCKHe COCAMHCHMS, XHMHYECKHE pEaKLHH [0 pPa3sHbIM
OCHOBAHHSIM;

— YMEHHE XapaKTepH30BaTh H3YHEHHBIE KJIACChl HEOPraHHYECKMX H OpraHHYeCKHX
COeIMHEeHU I, XMMHYECKHE PEeaKIuH;

- FOTOBHOCTh MPOBOANTH XHMHYECKHH OJKCepHMEHT, HabmozaTh 3a ero
npoTeKaHueM, (UKCHPOBaTh pe3yJIbTaThl CAMOCTOATEIBHOIO U JIEMOHCTPHPYEMOIO JKCIIEPHMEHTA
H JIeJlaTh BEIBOJBI;

— yMeHHe (OpMyIHpOBaTh XMMHUYECKHE 3aKOHOMEPHOCTH, MPOrHO3HPOBATh CBOHCTBA
HEH3YYEHHBIX BEILECTB [0 aHAJIOTHH CO CBOMCTBAMH M3YYEHHBIX;

— MOHCK HCTOYHHKOB XHMHYECKOH HHObOpMalMM, TMONy4eHHEe HeoOXoauMoi
uH(pOpMaLMH, ee aHaW3, HM3rOTOBIEHHE XHMHUYECKOro HHGOPMALMOHHOTO MpOAYKTa H €ro
npe3eHTalus;

— BlajeHue o0s3aTeNbHBIMH CIIpaBOYHBIMH Matepuanamu: [lepmoamdeckoil cucremoi
xumuueckux snemeHToB JI. WM. MenneneeBa, Tabnuue# pacTBOPUMOCTH, 3JIEKTPOXHMHYECKHM
pSIOM HANpsDKEHHH METAUIOB, PAIOM  JIeKTPOOTPHLATENIBHOCTH — JUIS XapaKTepHCTHKH
CTPOEHHS, COCTaBa M CBOMCTB aTOMOB 3JIEMEHTOB XHMHYECKHX 3eMeHTOB I-IV nepuosoB u
00pa30BaHHBIX HMH [TPOCTHIX M CJIOXKHBIX BEIIECTB;

— YCTAHOBJIGHHE 3aBHCHMOCTH CBOICTB M NPHMEHEHHS BaXXHEHIIMX OpraHHYecKHX
COEMHEHHUH OT MX XHMHYECKOIrO0 CTPOEHHs, B TOM 4YHC/Ie H OOYC/IOBICHHBIX XapaKTepOM 3TOro
cTpoeHHs (TMpeAenbHBIM HIIH HelpeAebHbIM) B HATHYHEM (yHKIHOHAIBHBIX TPYIII;

- MOZIETTMPOBaHHE MOJIEKYJT BAXKHEHIIHX HEOPraHHYECKUX M OpraHU4YeCKHX BELIECTB;



— MOHUMAHHE XHMHYECKOH KapTHHBI MHpa KaK HEOTHEMIIEeMOH YacTH IEeJOCTHOH
HAay4HOH KapTHHBI MHpa;

2) B LEHHOCTHO-OPHEHTALMOHHOK cdepe — aHaIM3 W OLEHKA TOCIEACTBHH Uit
OKpyXkatomei cpeapl OBITOBOW M INPOM3BOJACTBEHHOM AEATEIBHOCTH 4YEIIOBEKa, CBA3aHHOH C
MPOH3BOJICTBOM H MepepaboTKoH BaXKHEHITHX XHMHYECKHX POILYKTOB;

3) B TPYIOBO# cepe — MpOBeJeHHE XUMHYECKOTO IKCIIEPHMEHTA; Pa3BHTHE HABLIKOB
y4e0HO#H, MPOEKTHO-HCCIEOBATEIbCKOH, TBOPYECKOH JEATEIBHOCTH IPH  BBINOJHEHHH
HHIMBHIYAILHOTO IIPOEKTA 110 XUMHH;

4) B cepe 3m0poBoro obpaza xKu3HH — coOMOAeHHE MpaBui 6e30nacHoro oopaleHus
C BelIeCTBaMH, MaTepHaJlaMH M XHMHYECKMMH MpOLECCaMH; OKa3aHHWEe I[E€pPBOH IMOMOILIH IIpH
OTpaBJIeHHAX, OXKOrax M JpyruxX TpaBMaxX, CBS3aHHBIX C BELIECTBaMH H J1abOpaTOpHBIM
000py1I0BaHHEM.

BoinyckHHK HA §230BOM YPOBHE HAYYHTCSH:

— MOHHMATh XMMHYECKYI0 KApTHHY MHpa KaK COCTaBHYIO 4acTh LEJIOCTHOH Hay4dHOMH
KapTHHEI MHpa;

— PpacKphIBaTh POJib XHMHHM M XHMHYECKOTO NMPOU3BOACTBA KaK MPOH3BOJUTEIILHON CHIIBI
COBPEMEHHOr0 0011eCTBa;

— dopMynHpoBaTh 3HAYEHHWE XHMHH H €€ JOCTHXKCHHH Ui TOBCEIHEBHOH XH3HH
YelloBeKa;

— yCTaHaBJIMBATh B3aUMOCBSA3b MEXKy XHMHEH H JIPYTHMMH €CTECTBEHHBIMH HayKaMH;

— (GOpMYJIHPOBaTH  OCHOBHBIE IIOJIOKEHHS TEOPHH XHMHYECKOTO  CTPOEHHS
OpraHMYeCKHX coeqMHEeHHH A. M. ByTiepoBa H WILUTIOCTPUPOBATE UX IIPUMEPAMH U3 OPraHUYeCKOH
H HEOPraHHYECKOH XHUMHH;

— apryMEHTHPOBAaTh YHHUBEDCAIbHBIH XapaKTep XWMHYECKHX IOHATHH, 3aKOHOB H
TEOPHi JUIs OPraHu4ecKOi U HEOPraHHYECKOH XHMUH;

— dopmymupoBate [lepuommueckuit 3akon J[. M. MenneneeBa W 3aKOHOMEPHOCTH
HU3MEHEHHMH B CTPOEHHHM M CBOMCTBAX XMMHYECKHX JIEMEHTOB M 0Opa30BaHHBIX UMM BEIIECTB Ha
ocHoBe Ilepuoauueckoii cucTeMbl Kak rpapuueckoro otodpaxenus [lepuoauueckoro 3akoHa;

— XapaKTepH30BaThb S- M P-JJIEeMEHTHl, a TakKe JKele30 M0 HMX TOJOKEHHIO B
ITepuomuueckoii cucteme /1. U. Menneneesa;

— KIacCH(GHUIUPOBATL BHIBI XHMHYECKOH CBS3H M THIBI KPHCTAJUIMYECKHX PEIIeTOK,
OOBACHATL MEXaHW3MBI MX 00pa3oBaHHMs W [0Ka3bIBaTh €IMHYIO NMPHPOAY XMMHYECKHX CBS3eH
(KOBaNeHTHOM, HOHHON, METAIUTHYECKOM, BOJIOPOIHOMH);

— OOBACHATH NPHYMHBI MHOrooOpa3us BelNeCTB, HCNOJIb3Ys SBICHHUS HW30MEpHH,
TOMOJIOTHH, AJUIOTPOITHHE;

— KIacCHQUIMPOBaTh XHMHYECKHE peaKlMd B HEOPraHHYeCKOH M OpraHM4YecKoi
XHUMHH 110 pa3THYHBIM OCHOBAHHSM H YCTAHABJIMBAThL CIIENH(UKY THIIOB peaklui oT 001ero yepes
0coOeHHOE K eIMHUYHOMY

— XapaKTepu30BaTh THAPOJIN3 KakK criequ(UIHbIH 0OMEHHBIH Mpolecc W pacKphIBaTh
€ro poJib B JKHBOM W HEXKUBOM IIPUPOJIE;

— XapakTepu30BaTh ANIEKTPOJIH3 Kak cnenupUIHbI OKHCIMTENIbHO-
BOCCTAHOBHTEIBHBIH IIpOoLECC H €ro NpakKTHYECKOE 3HAUCHHE,

— XapaKTepu30BaTh KOPPO3UI0 METAUIOB KaK OKHCIUTEIbHO-BOCCTAHOBHTE/IBHEIN
MpOLIECC U Mpeularath crnocoObl 3alUTHI OT HEe;



— K1accH(UIMPOBATh HEOPraHWYECKHE H OPraHHYECKHe BEIIeCTBa;

- XapaKTepH3oBaTh  oOmHME  XMMHYECKHE  CBOMCTBA  B@XHEHIDMX  KJIACCOB
HEOpPraHMYeCKMX M OpraHH4YeCKHMX COE€JIMHEHMH B miaHe oT ofmero uepe3 ocobeHHOE K
eIMHHYHOMY,

— HCIIONI30BaTh 3HAKOBYIO CHCTEMY XHMMYECKOTO SI3BIKA JUIN OTOOpakeHHs cocTaBa
(xumuueckue GopMysbl) H CBOHCTB (XUMHYECKHE YPABHEHHS ) BEINECTB;

— HCIO/IB30BaTh NPaBUia U HOPMBI MEXIYHApOJHOH HOMEHKJIATYphl [UId Ha3BaHHMH
BeIecTB 1Mo ¢opMysaM M, Ha00OpOT, IS COCTABIECHHS MOJEKYISPHBIX W CTPYKTYPHBIX (hopmyn
COeIUHEHHH M0 HX Ha3BaHHSIM;

— 3HATh TPUBHAIBLHBIC HA3BAHHUS BAXKHEHIINX B OBITOBOM OTHOIIEHHH HEOPraHHYECKHX
W OpPraHHYeCcKHX BEIIeCTB;

— XapaKTepu30BaTh  CBOWCTBA, TIOJYyYEeHHE W  NPAMEHEHHE  BaKHEHIIHMX
IpeCTaBUTENEeH KIacCOB OPraHHYeCKHX COeIMHEHHH (aTKaHOB, alKEHOB, ATKHHOB, AJKATHEHOB,
apOMaTHYeCKHX YTJIEBOJIOPOAOB, CIHPTOB, (EHOTOB, ATbJETHAOB, IPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBEIX KHCIIOT, CIIOXKHBIX 3()UPOB U KUPOB, YIIIEBOJ0B, aMHHOB, aMHHOKHCIIOT);

- yCTaHABIMBATh 3aBHCUMOCTb SKOHOMHKH CTpPaHbl OT J0OBIYM, TPAaHCIOPTHPOBKH H
nepepaboTKH yriaeBOAOPOAHOrO ChIphbs (He()TH U MPHPOHOrO rasa);

— 9KCIIEpPHMEHTAIILHO MOATBEPKIATh COCTAB W CBOMCTBA BaXKHEHIIHMX ITpeCTaBUTENeH
H3YYEHHBIX KJIACCOB HEOPraHWYEeCKHX H OPraHMYeCKHX BEIIECTB ¢ COOMOIEHHEM MpPaBHIl TEXHHKH
Oe3zonacHoOCTH s paboThl ¢ XHMHYECKUMH BellleCTBaMH ¥ J1abopaTopHBIM 000py10BaHHEM;

— XapaKTepU30BaTh CKOPOCTh XHMHYECKOH peaKkIHy U €€ 3aBHCHMOCTb OT pa3/IHYHBIX
¢baxTopoB;

— XapaKTepH30BaTh XHMHYECKOE DPaBHOBECHE M €ro CMeIleHHe B 3aBHCHMOCTH OT
pa3MHYHBIX (aKTOpOB;

- MPOM3BOAMUTH pAcyeThl MO XHMHYECKMM (OpMylaM H YpaBHEHHSAM Ha OCHOBE
KOJTMYECTBEHHBIX OTHOLICHHH MEXKIy YYaCTHUKAMH XHMHYECKUX PEaKIHi;

— cobmoaTh TIpaBHIA JKOJIOTHYeCKOHW 0e30macHOCTH BO B3aHMOOTHOINEHHSX C
OKpY’Karolleil cpeioil mpH oOpalleHHH ¢ XAMHYECKUMHE BEIECTBAMH, MAaTEPHAIaMH H ITPOLIECCAMH.

BoinyckHuk Ha 6230BOM YPOBHE NOJYYHT BO3MOKHOCTh HAYYHThCH:

- HCTIONB30BaTh METO/ABl HAYYHOrO IO3HAHHMS IIPH BBINOJHEHHH IIPOEKTOB H
y4eOHO-HCCIIeI0BaTeNbCKUX 3a/1a4 XHMHYECKOH TEMaTHKH;

- NPOTrHO3HPOBAaTh CTPOEHHE M CBOMCTBA HE3HAKOMBIX HEOPraHHYECKHX H
OpPraHHYECKHX BEIIECTB Ha OCHOBE aHAJIOTHH;

- [IPOrHO3HPOBATHE TEYEHHE XHMHYECKHMX IPOIECCOB B 3aBHCHMOCTH OT YCIIOBHH HX
MPOTEKAHHUSA M NIpeJularaTe CrocoObl yIpaB/IeH!s 3THMH [IPOLIECCAMH,

- yCTaHABIMBATh B3aHMOCBSI3H XHMHH C IpeIMETaMH T'YMaHUTAPHOTO IHKJIA (A3bIKOM,
JHTEpaTypOH, MHPOBO# XyI0KECTBEHHOH KyIbTYpOi);

— PacKphIBaTh POJIb XMMHYECKHX 3HAHHUH B OyayIleH NpakTHYECKOH NeATETbHOCTH;

— PacKphIBaTh pOJIb XHMHYECKAX 3HaHMH B (GOPMHPOBAHHH HWHIMBHIYATIbHOH
o0pa3oBare/IbHOH TPaeKTOPHH;

= IPOrHO3HPOBaTh CIOCOOHOCTH HEOPraHHYEeCKMX H OpPraHW4YeCKHX BELIEeCTB
NpPOSIBIATH OKHCIHMTE/IbHBIE H/MIM BOCCTAHOBHTEIBHBIE CBONWCTBA C YYETOM CTENEHEH OKMCIECHHSA
3JIEeMEHTOB, 00pa3yIOIHX HX;

— apryMEHTHpOBaTh €IMHCTBO MHpa BELIECTB YCTAHOBICHHEM TE€HETHYECKOH CBSI3H



MEXIy HEOPraHHYECKUMH M OPraHH4YeCKHMH BEIIECTBAMH;

— BJI4ZIETh XHMHYECKHM S3BIKOM JUIs 00OraiieHusi CJIOBAPHOIO 3amaca ¥ pa3BHTHA
peun;

- XapakTepH30BaTh CTAHOBJIEHHE HAy4YHOM TEOPHH Ha MpPHMEpPE OTKPBLITHA
[TeproaryecKoro 3aKoHa U TEOPHH XUMUYECKOr0 CTPOEHUS OpPraHMYeCKHX BEIECTB;

— KPHUTHYECKH OTHOCHTBCS K [ICEBAOHAYYHOM XHMHUYECKOH HHGOPMALIHH, 10Ty4aeMoi
M3 Pa3HbIX HCTOYHHKOB;

— MOHUMATh  rio0anbHble  TPOOIEMBI,  CTOSAINHE  NHEpe]  YEJIOBEYECTBOM
(3KoNOrHYecKue, SHEpreTHUECKHE, ChHIPLEBEIE), M NMpeAIaraTh MyTH HX PELICHUS, B TOM YHCIE H C
MOMOIIIBIO XHMHH.

COAEPXKXAHHME YYEBHOI'O KYPCA
«XHUMMSI 10 knace». BazoBblii ypoBeHb

TEMA 1. MIPEAMET OPTAHUYECKOWA XWMHWHU. TEOPUS CTPOEHHUS OPTAHUYECKHUX
COEJIUHEHUI

l'IpelmeT opraﬂnqecxoﬁ XUMHH. MecTo UM 3HAYECHHE OpFaHquCKOﬁ XHMHH B CHCTEME
€CTECTBEHHBIX HayK. CpaBHCHHe OpraHnH4YeCKHuX COEUHEHHH C HEOPraHHYE€CKHMH. HpHpo,uHme,
HCKYCCTBEHHBIEC, CHHTCTHYCCKHEC OpPraHH4YeCKHE COCIHHCHHA. 3HauyeHHe H POJIb opraHqucxoﬁ
XHMHH B CHCTEME €CTCCTBECHHBIX HAYK H B JKH3HH obmecTBa. BaneHTHOCTE. XHMHYECKOE CTPOCHHE.
OCHOBHBIE TIOJIOKEHHS TEOPHH CTPOCHHsS OpPraHH4Y€CKHX COCIUHEHHH. YFHBPOJIHBlﬁ CKEJIET
opraHqucxoﬁ MOJIEKYJIBI. KpaTHOCTb XHUMHYECKOM CBS3H. I/I30Mep1m H H30MEPEI.

Hemoncrpanuu. Konneknus opraHi4ecKux BEIIECTB H H3eNHi W3 HUX. Moenu Moeky
rOMOJIOTOB ¥ H30MEPOB OPraHWYECKHUX COETHHEHHM

TEMA 2. YTJIEBOAOPO/bI U UX IPHPOJAHBIE HCTOYHHKH

Ankanbl [lpuponseni ras, ero cocraB ¥ NPHMEHEHHE KaK MCTOYHHKA OJHEPrHH H
XMMHMYECKOTO ChIpbs. ['OMONOrHYeckud psja MpeaenbHBIX yriaeBoaopoaoB. HW3omepus w
HOMEHKJIaTypa aIKaHOB. MeTaH H 3TaH Kak NpeAcTaBHTeNH ajnkaHoB. CBOHCTBaA (rOpeHHE, pEaKIHH
3aMEIEHHs, MHPOJIU3, Jeruipuposanue). [Ipumenenue. KpekHHr W H30MepH3alMs AIKaHOB.
AJIKHIIbHBIE pafiiKaibl. MexaHH3M CBOOOIHOPAIHKAIBHOTO IaIOreHHPOBaHKs ATKAHOB.

Ankensl. ['omonornueckuit psny u obmas dopmyna ankexHoB. HM3omepus yriiepoaHoro
CKeJIeTa, MOJIOXKEHHs IBOHHOH CBA3HM, reoMeTpuYecKas, MexKiaccoBas u3oMepus. HoMeHknarypa
ankeHoB. CrnocoObl NOMy4eHHs aJKEHOB .JTUIIEH Kak MpeacTaBUTellb ajikeHoB. Ilonydenue
3THJIEHA B IPOMBIIUICHHOCTH (JErHApHpOBaHKHE 3TaHa) U B 1abopaTopuy (Jeruparaius 3TaHoja).
CroiictBa (ropeHue, OpoMHpOBaHHe, THApATalMs, I[OJHMEPH3ALHA, OKHCIEHHE pPacTBOPOM
KMnO4) u npumenenue stunena. Ilomustuinen. ITponmnen. CrepeoperylspHOCTH IOJMMEpa.
OcHOBHEIE TIOHATHS XHMHH BBICOKOMOJEKYJSIPHBIX CO€IHMHEeHWH. Peakuuu molrMMepH3amuy.
[Tonyuenne momuaTHIIEHA peakuued NoMMMepH3auu. [IpUMeHeHHe MONUITHIEHA HA OCHOBE €ro
CBOMCTB.

Anxanuensl. bytagueHn W W30ompeH Kak npeacTaBHTend JueHOB. CTpoeHHe, CONpshHKEHHBIE
JIBOMHBIC CBS3H, XMMUYECKHE CBOMCTBA (raJIOreHHPOBAHUE, THAPOralOreHHPOBAHUE, TIOJTMMEPH3aLHA),
CIIOCOOBI TMOJTYYEHHS (JIerHIpUpOBaHKe, AerHapaTalys CIMpToB) Peakiiuu MpHCOeIMHEHHS C YYacTHEM
COMPSKEHHBIX AHEHOB (OpOMHpOBaHHE, IOJUMEPH3ALHA, THAPOraloreHHPOBAHKHE, THIPHPOBAHHUE).
HarypanbHblii # cHHTeTHYECKHH KayuykHd. Pe3una.



Ankunsl. ['omonornueckuii pan 1 obmas ¢popmyna ankuHoB. KpaTHbie cBs3H (TpOHHEIE), Sp-
rubpuausanus, nojydeHue aneTuieHa (kapOuaHbBIE MeTOZ, pasnokeHHe MaraHa). Pu3HYecKHe
CBOMCTBAa.ALIETHJICH KaK IpEICTaBHUTENb &IKMHOB. [lomydyeHue anerwneHa KapOHIHBIM M
MeraHOBEIM criocobamu. [lomyuenme kapbuna xaneuus. CsokcTBa (ropeHde, OpoMHpoBaHHE,
THApaTanys, TPHMEPU3allis) 1 MPHMEHEHHE alleTUIIeHA.

Apensl. ben3zon kak mpencrasutens apeHoB. COBpeMEHHBIE NPEJCTABIEHHS O CTPOEHHH
Oenzona. CroiictBa OeH3o0na (ropeHHe, HUTpOBaHHE, OPOMHPOBAHWE) H €ro INPHMEHEHHE.
IMonyyenne OeH3ona TpUMepH3alMel aleTHIeHa, AETHAPHPOBAaHHEM I€KCaHa M LMKJIOIEKCaHa,
KokcoBanueM yrisi (0630pHO). CriocoObI MoMyueHHss W CBOMCTBAa HENpPEAENbHBIX YIIIEBOIOPOJIOB.
Peaxipiu 3amernenns (OpoMHpOBaHie, HUTPOBAHKE) U IIPUCOCIUHEHHS (THAPHPOBAHKE, FAJIONEHHPOBAHHE).
[Tpumenenue OGeH3051a HA OCHOBE €0 CBOMCTB.

IMpuponssii ras. [Ipupoansii raz kak Tommso. [IpenmymmecTBa NpHpOAHOro rasa nepes
APYrEMH BHIaMH ToruiuBa. CocTaB NMPHPOAHOro raza. XuMHYecKas nepepaboTka NpHPOIHOro rasa:
KOHBepcHst, miupou3. CHHTE3-Ta3 ¥ €ro HCIoJIb30BaHHE.

Hedts u cnocobsr ee mepepabotku. CocraB Hedru. IlepepaboTka HedTH: meperonka u
KpeKHuHT. PUQOpPMHHT HH3KOCOPTHBIX He(TenpoaykToB. [lonsaTHe 00 OKTAHOBOM YHCIIE.

Kamennslii yroms u ero nepepabortka. VickonaeMslii yroib: aHTpalMT, KAMEHHBIH, OypbIi.
KokcoBanue kameHHoro yris. KokcoBbli ras, aMMuauHas BOJd, KAMEHHOYTOJIbHAsl CMOJIA, KOKC.
[asudpukanus B KaTATHTHYECKOE THAPHPOBaHHE KAMEHHOT'O YIJIA.

Jemoncrpauun. [openne Merana. OTHomeHue Metana K p-py KMnO,; u GpomHo# Boze.
ITonydeHre 3THIEHA peaKnWed Heruaparaldd 3TaHola H JICMOJMMEPH3ALMH IOJIHITHIIeHA.
[TonyyeHne 3THIIEHA, TOpPEeHHE, OTHOIIEHHEe K OPOMHOH BOJE M pacTBOpPY MEpMaHraHarTa Kallhs.
Komnexuus w3zenuit w3 monmatwieHa. [lonyueHwe aueTHIeHa peakuueil ruaponusa KapOuia
KalbllMs, €ro rOpeHHe W OTHOIIeHHE K pacTBOpaM IlepMaHraHaTa Kamus W OpoMHOH BoOJe.
Konnekuus o6paznos Hedtu u Hedrenpoaykros. KoneKnus KaMeHHBIA yroiib U MPOAYKTHl €ro
nepepadboTKH.

JlaGopaTopusie onbiThl. OnpeeNieHHe IEMEHTHOTO COCTaBA OPraHMYECKHX COEIHMHEHHI.
PasnoxeHHe Kaydyka MpH HarpeBaHWH, HCIBITAHHE MPOIAYKTOB Pa3liOkEHHs HA HENPENEIbHOCTS.
HUccnenopanue cBoicTB 6€H30/1a ¢ IIOMOIIBIO OBITOBOrO pacTBopHTeNs CalbBeHHT.

KouTpoabuas padora. 110 TeMe «YTI€BOJI0POIBI»

TEMA 3. KUCJIOPOJ- U A30TCOJAEPXKALIUE OPTAHUYECKHE COEJJHHEHMUA.

Crnuptel. MeTaHON M 3TaHON Kak MPEACTaBHTENH IPENEIbHBIX OJHOATOMHBIX CIHPTOB.
CaoiicTBa 3TaHojNa (ropeHHe, OKUCIeHHe B ampaeru, jaeruaparaius). Ilomydenne (OpoxeHHEM
[IIOKO3bl M THApaTalldel 3THieHa) W TNpHMeHeHHe dTaHona. [loHATHE O MEKMOJEKYIAPHOH
BOJIOPOJHOM CBsi3H. Peakumu 3amelneHus, neruaparanuu. JlaGopaTopHbie cnocoObl MOTYyYEHHS
CIIMPTOB, PeaKIHH, JIeXKAll[ie B OCHOBE MPOMEIIUIEHHOIO IMOJYYEHHS METHIIOBOTO H 3THJIOBOIO
cnupTtoB. [IpuMeHeHHe 3TaHOIA HA OCHOBE €ro0 CBOMCTB. DTHIICHITIHKO/b. [ JTHIIEpHH KaK eIle OfuH
IpeICTABHTEh MHOTOATOMHBIX CTHPTOB. KauecTBeHHas peakiys Ha MHOTOATOMHEIE CIIHPTHL.

®enon. INonyuenue denona u3 kameHHoro yris. KaMeHHBIH yroib W €ro HCHOJIb30BAHHE.
KokcoBanHe KaMEHHOro YyIisi, BaKHEHINHEe TMPOAYKTHl KOKCOXHMHYECKOIO IIPOH3BOACTBA.
B3aumMHOE BIHSHHE aTOMOB B MoOjeKyne (eHona (B3aumojeiictBue ¢ OpoMHOH BOmOH H
ruipokcuioM Hatpus). [lomyuenne u npumenenue denona. XMMHYECKHE CBOMCTBA, PUMEHEHHE
denona Ha ocHOBe cBOMCTB. OXpaHa OKpPYKAIOMIEH Cpe/ibl OT 3arpsA3HeHuH GeHonom

Anpnerusl. @opMansIern U aneTanblerd] Kak NpeiacTaBuTeNnd anbaeruioB. [lonsTue o



ketoHax. CBo#cTBa (peaxiusi OKHCIEHHS B KHUCJIOTY M BOCCTAHOBJIEHHS B CIHPT, peakius
nomukoHaeHcanun Qopmansaeruga ¢ ¢denonom). [lomydenuwe (OKHMCIEHHEM CIHPTOB) H
npuMeHeHHe (opManbiernga u - auetanpaeriga. DeHonopopManibIerHaHbIE  ILIACTMACChI.
TepMonnacTHYHOCTH U TEPMOPEAKTHBHOCTB.

KapboHoBBIe KHCIIOTEL. YKCYCHAs KHCJIOTA KaK MMPeACTABHTENb IPEIeIbHEIX 0THOOCHOBHbIX
KkapOoHOBBIX KHc0T. CBoifcTBa YKCYCHOM KMCIIOTHI (B3aUMOJEHCTBHE C METaylaMH, OKCHIAaMH
METAJUIOB, THAPOKCHIAMH METAUIOB M COJSMH; peakuus stepupukanuu). OOmme cBoicTBa
KapOOHOBBIX KHCIIOT ¢ HEOPraHHYECKHMH KHCIIOTaMH, peakuus stepuduxanun. Ocobble cBOHCTBA
MYPaBbHHON KHCIOTBL. MBLIO Kak cOlMHM BbICHIMX KHCIOT. [IOHATHE O CHHTETHYECKHX MOIOIIHX
cpeactBax. [lanpMUTHHOBas, CcTeapWHOBas M OJIEMHOBas KUCIOTHL. [IpHMEHEHHEe YKCYCHOMH
KHCJIOTBL

Cnoxusle 3¢upsl. CroxHbIe 3QUPLI KaK MPOAYKTH B3aUMOJACHCTBHS KHCIOT CO CIIMPTaMH.
3HaueHHE CIOXKHBIX 3()HUPOB B MPHPOAE M KH3HM 4enoBeka. OTIenbHBIE MPEACTaBHTENH KHCIOT
MHOTO CTPOEHHS: OJICHHOBAs, JIMHOJIEBAs, THHOJICHOBAs!, aKpUJIOBas, IaBesieBast, OeH30MHas.

Xupse! kak cnoxkHble 3HUPHI ITTHLIEPHHA W JKHPHBIX KapOOHOBBIX KHCIOT. PacTuTenbHble H
’KHBOTHBIE JKHUPBI, HX COCTaB. [ HIPONN3 WM OMBUIEHHE XUPOB. Mbutd. CHHTETHYECKHE MOIOIIHE
cpeactea (CMC). [IpuMenenue xupoB. 3aMeHa KUPOB B TEXHUKE HEMHINEBBIM ChIPHEM.

Vrnesogel. [lomstTme 00 yrneBojax. [moko3a Kak IIpe/ICTaBHTENb MOHOCAXapHIOB.
[TonsTHe o ABOMCTBEHHOH (YHKIMM OPraHWYECKOrO COEIHHEHHs Ha IIPUMEpPE CBOMCTB IIIOKO3BI
KaK aJbJIeru/ia © MHOrOAaTOMHOI'0 CIHpPTa — albJErHA0CHHpTa. bpoxkeHue riroko3sl. 3Ha4eHHE H
[IPHMEHEHHE TTIIOK03bL. PPYKTO3a Kak H30Mep IIIHOKO3BI.

Caxapo3a Kak Inpe/ICTaBHTElNb JHCaxapuI0B. [Ipou3BOACTBO caxapa.

Kpaxman u nemmonosa kak npeicTaBUTeNnH moimcaxapuaoB. CpaBHEHHE HX CBOHCTB H
Guonoruueckas poib. [IpuMEeHeHHe ITHX TIOJIMCAXapH/IOB.

AmuHEL MeTHIaMHH Kak mNpeicTaBHTeNb alnaTHYeCKHX aMHHOB M aHWJIMH — Kak
apoMaTu4eckux. OCHOBHOCTh AMHHOB B CPAaBHEHHH C OCHOBHBIMH CBOHCTBAMH aMMHaKa. AHHIIHH
M €ro CBOMCTBa (B3aMMOJECHCTBHE C COJMAHOM KHCIOTOH M OpomMHOM Bomoii). B3auMHOe BIHsHHE
aTOMOB B MOJIEKYJIaX OPraHHYECKMX COEJWHEHHH Ha mnpumepe aHminHa. OnpenencHue aMHHOB,
CTpoeHHe, KiaccHHKainus. AMHHBEL, OpraHHYecKHe OCHOBaHHS, aMHHOIpynna, (u3n4ecKkue |
XMMHYECKHE cBoicTBa aMHHOB. CocTaB M CTpoeHHe MOIIEeKYNl aMHHOB. [lonydyeHne aHMIMHA IO
peakuuu H. H. 3ununa. [IpumeneHue aHMIHHA.

AMHHOKHCIOTEL. [JIMUMH W anaHuH Kak MpPEACTABHUTENH IPHPOJHBIX AMHHOKHUCIOT.
CpoiicTRa aMHHOKHCIOT Kak aM(OTEpHBIX OPraHMYECKHX COCIHHEHHH (B3aUMOMCHCTBHE C
menoyamMu M Kucrnotamu). OcoOEHHOCTH MHCCOLIHALMH AMHHOKHCIOT B BOIHBIX pacTBOpax.
bunonspasie uoubel. ObOpa3oBanue mnonmnentHaoB. OmnpejieneHHe aMHHOKHCIOT, CTPOEHHE,
K1accupHuKanus. AMHHOKHCIOTBI, TOMOJIOTHYECKHH psj, H3oMepHs, (u3Mdeckue CBOICTBA.
AMHHOKAIIDOHOBas KHCJIOTa KakK MpEeACTAaBUTENb CHHTETHYECKHX aMHMHOKHCIOT. [loHsThe o
CHHTETHYECKHX BOJIOKHAX HA MPUMEpe KanmpoHa. AMMHOKHCIIOTH! B MpUpPoOJe, UX OHolornyeckas
pons. HezamMeHHMEIE aMHHOKHCIIOTBI.

benxu. benku kak momumentuasl. Crpykrypa OenkoBeix Monekysn. CoiictBa Genkos
(ropeHme, ruAponM3, IBETHBIE peakiuu). buonorudeckas pons OenkoB. benkw kak NpHpOIHBIE
noauMepsl. benku, QyHKIMOHATEHEIE IPYIITEI B MOJIEKy/1ax OelIKOB, NepBHYHAsl, BTOPHYHAS, TPETHIHAS
CTPYKTYphbI Oenka. brnonoraueckne QpyHkimm GekoB.

['eHeTHYecKass CBA3b MEXIY KIaccaMH OpraHH4ecKHX coequHennii. TloHsTtue o
TEHEeTHYECKOH CBA3M U MeHETHYECKHX pAnax.



JMemoncrpanun. PactBopuMmocTh ¢eHona B Boje npH OOBMHOM TeMmeparype W IpH
HarpeBanud. KauecTBennnle peakiuu Ha ¢enon. Komnexumst a¢upHBIX Macen. BzaumosaeiicTeue
aMMHaKa i aHHJIMHA C COJISHOM KucnoToi. Peakuus anuiuHa ¢ GpoMHO# BOIOIH.

JlabopaTopubie onbiThbl. CpaBHEHHE CKOPOCTH MCNapeHHs BOABI M 3TaHoNa. OKHCIeHHe
cnupra B anbaerua. PacTBopuMocTs rimuepuHa B Boje. KayecTBeHHas peakiius Ha MHOrOaTOMHBIE
cnuptel. Peakuus «cepebpsHoro 3epkana. Okucienue anpiaerwaa ¢ ruapoxcuaoMm mexu (II).
CroiicTBa yKkcycHOH KucioTel. OmnpeneneHne HenpeuelbHOCTH pacTHTeNbHOro macna. CsoicTBa
KHUpOB. B3aumojeiicTBHe TIIOKO3bl ¢ aMMHa4YHBIM pacTBOpoM okcuzaa cepebpa. KauecTBeHHas
peakius Ha kpaxman. OOHapyXeHHe Kpaxmaia B NMpoJAyKTax nuraHus. PacTBopeHue U ocaxaeHue
Oenkos. [[BeTHBIE peakuuu OenKOB: KCAaHTONMPOTEHHOBas H OHypeToBas. [ OpeHHe MepCTIHOH HUTH.
CoiicTsa GekoB.

IpakTHdeckne paborel. Maentndukanus opranudecknx coenaumHeHwi. (MHcTpykTaxk mo
Tb)

KonTpoabsnas pabora. no teme «Kucinopoa 1 a3otocoepianiue OpraHnyeckie
COeMHEHHS H UX IPHPOIHBIE HCTOYHHKHY

OPTAHUYECKAS XUMHUA H OBHIECTBO

BbuorexHonorus. Passutne OmotexHonoruu. Tpu HanpaBineHHs OHOTEXHOIIOTMH: TeHHas
(MMM reHeTHYecKas) HH)KCHEpHs; KIeTOYHas HHXKeHepus; OHoJorHuYecKas HHIKEHEDHS.
Il'enetnyecku MoauduuupoBanHsie opranu3msl ('MO) u Tpancrennas npoaykuus. Kinonuposanue.
Wmmo6unn3oBaHHble (PePMEHTHI H X IPUMEHEHHE.

[Tomamepnl. Knaccudukanus nomumepos. MckyccTBeHHBIE NOJTMMEPBI: LIEJLTYIOH]L, alleTaTHBIA
1IeJIK, BHCKO3a, nesuiodan. [TonsTre 06 HCKyCcCTBEHHBIX MOJIMMEpaX — IJlacTMaccax H BOJIOKHAX.
[TonmyueHHe HCKYCCTBEHHBIX MOJIMMEPOB, KaK POAYKTOB XUMHYECKOH MOIH(HKAIIMH IPHPOIHOTO
MOJIMMEPHOTO ChIpbsi. MICKyCCTBeHHBIE BOJIOKHA (AlleTaTHBIH INENK, BHCKO3a), HX CBOHCTBA H
npuMeHenHre. [ToHaTHE 0 CHHTETHYECKHX MOJIHMEpax — IIacTMaccax, BOJIOKHAX, KaydyKax.
[Tonyyenne CHHTETHYECKHX MTOJIMMEPOB PEAKIIHIMH OJTHMEPH3ALHH H ITOJHKOHICHCALIHH.
CrpykTypa noJIMMeEpOB: THHEHHAs, pa3BeTBICHHAs U IPOCTPAHCTBEHHAS.

[TonMaTHIIEH W TIOJHIIPONKIEH: HX MOMy4YeHHe, CBOHCTBA W npuMeHeHHe. Knaccudukarus

BoJIoKOH. Kilaccuukaims cHHTeTHYECKHX BOJIOKOH, X cBoiicTBa H mpuMeHenue. Knaccubukauus
CHHTETHYECKHX KaydykoB. Pe3una. TepMmMopeakTHBHbIE H TEPMOIUIACTHYHBIE [OJHMEPHIL.
[IppMeHeHHe CHHTETHYECKUX KaydyKOB

Pemenwe 3agauy no opraHuueckoift xumuM. Pemenuwe 3amay Ha BBIBOA (GOPMYIIBI
OpPraHMYECKUX BEINECTB 110 MPOAYKTaM CrOpPaHHs U MAacCOBBIM JIOJISIM 3JIEMEHTOB.

JemoncTpanun. Konnekuus nomumepos. Konnekuns waenuii u3 niactMace

IlpakTHyeckas pabora. Pacno3zraBanue mnactMace ¥ BonokoH. (MuacTpykraxk no Th)

Konrpoasnas pabora. no kypcy opranuyeckas XuMus

«XUMMSI 11 knace». bBasoBbiii ypoBenb

CTPOEHME BELIECTB

OcHoBHEIE cBeZleHHs O cTpoeHHH atoma. CTpOeHHe aTtoMa: Spo | 31eKTpoHHas 0bosouKa.
H3oronsl. XuMuueckuii sneMeHT. bosbimoit anqporHsiil Kojuiaiaep. Y poBHH CTPOSHHS BEIECTBA.

XapakTepHCTHKA COCTOSHHA 3JIEKTPOHOB B aroMe. OJJIEKTPOHHOE 00J1ako, 3IEKTpPOHHAs
opbuTanb. DHEpreTH4yecKHe YPOBHH H MOAYPOBHH. MakKcHMalbHOE 4YHCIO 3/E€KTPOHOB Ha
NOAYPOBHSX U ypoBHAX. OCHOBHEBIE MPAaBHIIA 3aI0JIHEHHS /IEKTPOHAMH 3HEPreTHYECKHX YPOBHEI.

[lepuomnyeckas cucrema JI. U. Menneneesa. [lepnoauyeckas cucrema 1. U. Menneneesa



kak rpaduueckoe orobpaxenue I[lepuonuueckoro 3akoHa. Pasnmudnele BapuaHThl [lepHoanyeckoi
cucremsl. [Teproas! u rpynnel. 3navenne [leproaudeckoro 3akoHa u [leproan4eckoii CHCTEMBI.

DnekTpoHHO-rpaduyecKkue GOpMy/bl aTOMOB. JIEKTpPOHHBIE KOHGHIypallHH aToMoOB
XAMHYECKHX JJIEMEHTOB. DJIEKTPOHHO-rpaduyueckre (HOpMyNbl aTOMOB 3JIEMEHTOB. DJIEKTPOHHAs
KnaccuuKaims 31eMeHToB. S-, P-, d-, f- cemeiicTaa.

CTaHOBIECHHE W Pa3BHTHE NEPHOJNYECKOT0 3aKOHA H TECOPHH XHMHYECKOIO CTPOEHHS.
[TpeanockutKe OTKpBITHS [leprHoandeckoro 3aKkoHa H TEOPHH XHMHYECKOT0 cTpoeHHs. Ponb
JTHYHOCTH B HCTOPHH XHMHUHU. POJIb NPaKTHKK B CTAHOBJICHHH M Pa3BHTHH XHMHYECKOH TEOPHH.

HoHHasi XuMHYeCKas CBS3b ¥ HOHHbIE KpUCTA/UTHYecKHe peléTku. KaTHOHBI KaK MpOIyKT
BOCCTaHOBJICHHS aTOMOB METAJUIOB. AHHOHBI KaK IPOJYKT OKHCIICHHS aTOMOB HEMETAILIOB.
WonHas XxuMHuecKas CBA3b H HOHHAsA KPHCTa/UIH4ecKas pemérka. IoHbI MpOCThIE H CIIOKHBIE.

KoBanenTHas XMMHYECKas CBsA3b. ATOMHBIE H MOJIEKYJIAPHEIE KPUCTAJUIMYECKHE PELIETKH.
KoBasieHTHas HEMOJISAPHAS W MOJIAPHASA CBA3H. DJIEKTPOOTPHIaTENbHOCTE. KpaTHOCTE KOBaleHTHOM
cBsi3u. OOMeHHBIIH U IOHOPHO-AKIENTOPHBIH MeXaHH3MbI 00pa30BaHMs KOBAJIEHTHBIX CBS3EH.
[TonspHOCTE CBSA3H H MOJIIPHOCTH MONIEKY/Ibl. MOJIEKYIAPHBIE H ATOMHBIE KPHCTAILIHYECKHE
PEIETKH.

Mertawnueckas XuMHYECKas CBs3b. MeTa/UIHYeCKHe KPHCTAJUIMYECKHE PEIIETKH.
Mertadyeckas XAMHYECKas CBS3b: HOH-aTOMBI U 3JIEKTPOHHBIN ra3. @u3nyeckue CBOHCTBa
META/UIOB M MX [IPUMEHEHHEe Ha OCHOBE 3THUX cBOCTB. CriaBhl YEPHBIE H 1IBETHBIE.

BojiopoaHas xamuyeckas cBs3b. BonopoaHas cBsS3b Kak 0coOblii ciyyvaii
MEXMOJIEKYJISPHOTO B3auMOAEHCTBHS. Mexanu3M ee 00pa3oBaHUs U BIMSHUE HA CBOHCTBA
BeIecTB (Ha npuMepe Bozbl). Mcnonb3oBanue BO/b! B OBITY M Ha IPOM3BOICTBE.
BHyTpuMoONIeKyIsipHas BOAOPOAHAS CBA3b U €€ OHOJIOrHYecKas pollkb.

[Monumepsl. [onuMepkl, KX NOJTyYeHHE: PeaKIIHK MOIMMEPH3AIHH U IOTHKOH/ICHCALIMH.
[Tnactmaccel. Heopranuueckue noJMMepsl.

Bonokna. OcobeHHocTH cTpoeHns BosokoH. Knaccuukanus nomamepos Haubonee
UWIHPOKO PaclpOCTPaHEHHEBIE NOJIUMephl. MexayHapoaHble ab0peBHATyphl MAPKHPOBKH H3/IEJTHH H3
nojiuMepoB. Paznuune MeX1y MOJIMMEpPOM KaK BEIIeCTBOM U IMOJTHMEPHBIM MaTepHaoM Ha €ro
OCHOBE.

JucnepcHeie cucTeMsl. JIuCIepCHBIE CHCTEMBL: AHCIIEpCHas (aza H JUCIIEPCHOHHAs Cpeja.
Knaccudukaims IMCIepCHbIX CUCTEM TI0 arperaTHOMY COCTOSHHIO M 10 pa3Mepy JacTHIl (a3bl.
['pyboaucniepcHbIE CHCTEMBL: 3MYJILCHH, CYCIIEH3HH, a3p030/H. TOHKOMCIIEPCHBIE CHCTEMBI: 30114
u renu. CHHEpe3uc U KoaryJsmusl.

MaccoBas uiu 00beMHasi 101 KOMIIOHEHTOB B cMecH. Pentenue pacueTHbIX 3a1ay.
Maccosasa umi o0beMHast J0JH KOMIOHEHTOB B CMECH.

O6beMHas 10715 BBIX0/a MPOAYKTa OT TEOPETHYECKH BO3MOXKHOTO. Pelenne pacueTHbIX
3ana4. OObeMHas 101 BBIX0/1a MPOAYKTa OT TEOPETHYECKH BO3MOKHOTO.

Jemoncrpanun. Bugeopparments! u ciaiiisl «bonbimoit anpornslii kowiaiaepy. Mozens
KPHCTALTHYECKOH peméTku xnopuaa HaTpusa. O6pasiiel MUHEPAJIOB ¢ HOHHOH KPHCTAIUTHYECKOH
PEIETKOM: KalblUTa, rauTa. Moenu KpHCTA/UTHIECKAX PEINETOK «CYXOro JibJay (WM HOaa),
anMasa, rpadura (1 KBapua). Mozenms KpHCTATHYECKHX PeETOK MeTaioB. BugeodparmeHTsl
u cnaiiasl «CTpykTypsl 6enka. Kosutekuun «[Inactmaces». Konmnekiuu «Bonoknay. O6pasist
Pa3IMYHBIX JUCIEPCHBIX CHCTEM: IMYJIbCHii, CyCTIeH3Hi, aspo3oiel, rejel u 30I1ei.

JlaGopaTtopusie onbiThl. MoaenupoBanue nocrpoeHus [lepuoauyeckoii CHCTEMBI C
IIOMOIIBIO KapTodeK. MoJIeMpoBaHue METAIHYECKOH KPHCTAILIHYECKOM pelueTky. [leHarypauus



Oenxa. [Tomyyenne sMyIbCHH pacTHTENbHOTO Macia. [Tonyuenne cycneH3nH «M3BECTKOBOTO
Monoka. [lomydyeHne KOIIOHIHOTO pacTBOpa KypHHOro OenKka H HeclieIoBaHUE €ro CBOMCTB C
TIOMOIIBIO JIA3€PHOHN YKa3KH.

KontpoabHnas padora. no teme «CTpoeHHe BEIECTBY

XUMHUYECKHE PEAKIITUH

Knaccudukanus xumudeckux peakiuil. Peakumm Oe3 H3MeHEHHs cocTaBa BEIIECTB:
AJUTOTPONM3ALMK U H3oMepH3auuu. [Ipuunnel annorponuu. Kiaccnpukanus peakuui no 4ucioy
COCTaBy pEareHTOB M NPOJAYKTOB W M0 TeruioBoMy 3¢dekry. TepMoxumudeckue ypaBHEHHS
peaKiui.

Ckopocte xuMHYeckHX peakiuid. CKOpocTh XHMMHYecKOH peakuuud u (akropbl eé
3aBHCHMOCTH: IIPHPOJia Pearupyromux BEINEeCTB, IUIOMIAAb MX CONPUKOCHOBEHHMS, TEMIIEpaTypa,
KOHLIEHTpaIHs U Hamnune kartanusaropa. Katanus. @epmentsl. UHrubuTopsl.

XuMudeckoe paBHOBecHe W crnocoObl ero cmemeHus. OOparumbie peakuuu. O6mas
XapaKTepUCTHKAa peaknWd CHHTe3a aMMHaka W YCIOBHS  CMEIIEHHMS  paBHOBECHS
IIPOH3BOJICTBEHHOIO Mpoliecca BIPaBo.

I'uapomms. Tmaponus HeoOpatumelii 1 oOpatuMmeni. Tpu cimydas rugponusa conei. Poms
ruapoiusa B oOMeHe BemecTs. Posib ruiponnsa B 9HEPreTH4ecKoM oOMeHe.

OKHCITHTETEHO-BOCCTAHOBHTENbHBIE peakuud. CteneHb okucienus. OkKuciauTens H
BOCCTaHOBHTEb. OKHUCIIEHHE W BOCCTAHOBJICHHE. DJIEKTPOHHBIH OanaHc.

ONEeKTpOJM3 paciylaBOB ¥  pacTBOpoB. [IpakTWdeckoe MNPUMEHEHHE 3JEeKTPOJIn3a.
[ansBanonacTuka. ['ansBanocterus. Pagunnposanmue.

JdemoncTpaumu. TenoBsle sBICHUS NPU PacTBOPEHHH CEPHOM KHCIOTBI H aMMHAYHOH
cenuTpbl. Buneopparmentel u cnaiiasl «buonoruueckas ponab ruapoimsa». [Ipocreiimme
OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHBIE PEAaKIMU: B3aUMOJCHCTBHE LMHKA C COJISHOM KHCIOTOH H
xenesa ¢ cynbgarom Mmeau(1l). Moaens anekTponusépa.

JlaGoparopubie onbIThl. [IpoBeeHre peakiMii, HIYIMKUX 10 KOHIA, 10 npaBuiIy beprome.
B3auMoeiicTBHEe pacTBOPOB CEPHOM KHCIOTHI C pPacTBOpaMH THOCYIb(ara HAaTphs pa3aH4HOMH
KOHIIEHTPAllii M TeMmeparypbl. Pa3nokeHHe NEpOKCHIA BOAOPOJA € IOMOINBIO JHOKCHIA
MapraHua. Pa3nokeHHe NMepoKCHIa BOAOPOJAa ¢ NMOMOIIBIO NPHPOIHBIX OOBEKTOB, COJAEpPXKALIUX
Katanasy. CMemeHde pasHoBechs B cucreme Feo + 3NCS™ « Fe(NCS); Hcnbiranme
HH/IMKATOPaMH Cpebl pacTBOPOB COJICH pa3iM4HbIX THIOB. B3zaumozeiicTBue pactBopa cyibpara
Meau(1l) ¢ xxene3oM H THAPOKCHIOM HATPHA.

IIpakTH4eckan pabora. PerueHue sKkCriepuMEHTAIBHBIX 3a/1a4 110 TeMe « XHMHYecKas
peaKius»

KonTpoabHas pabora. no teme: «XuMuueckue peakuumy.

BELIECTBA U UX CBOMCTBA

Merannel. O6mue ¢pusnueckue cpoiictBa MetaioB. Knaccudukanus MeTauioB B TEXHHKE
A xuMuH. OOmmMe XMMHYECKHE CBOWCTBA METAUIOB. YCIIOBHS B3aUMOICHCTBHSA METAUIOB C
pacTBOpaMH KHCJIOT M cojiel. MeTtamiotepmMus.

Hemeramnel. brmaroponnbie rasel. Hemeramnsl kak okuciourend. Hemeramnsl  kak
BoccTaHOBHUTENHU. Psn anextpooTpuuarensHocTd. MHEpTHBIE MM Gl1aropo/IHbIe ra3sbl.

Kucnorsr Heopranuyeckue M opraHmveckde. KHCIOTBI € TOYKH 3pEHHS aTOMHO-
MOJIEKYJIIPHOrO yueHus. KHCIIOTBI ¢ TOYKH 3pEHHS TEOPHH DIIEKTPOTHTHYECKOH IUCCOLHMALHH.



KucaoTel ¢ TOYKH 3peHHsi NPOTOHHOH TeopuH. OOIME XWMHYECKME CBOMCTBA KHCIIOT.
Knaccudukanus KHCIoT.

OcHoBaHusi HeopraHuWdeckue W opraHudeckue. OCHOBaHMA € TOYKH 3pPEHHS ATOMHO-
MOJIEKyJIIpHOTO ydeHHs. OCHOBAHHMS C TOYKH 3PEHMA TEOPHH 3JIEKTPOIMTHYECKOH MHCCOLMALHH.
OcHOBaHHS C TOYKH 3pPEHHS MPOTOHHOM TeopuH. OOIIME XHMHYECKHE CBOHCTBA OCHOBAHHH.
Knaccudukarus ocHOBaHHIA.

AMboTepHBIE COEIHHEHHS HEOpraHW4eckHWe W opraHudeckue. AMQOTEpHBIE OKCHIBI H
runpokcubl. [lomydenne u cBoicTBa aM(OTEPHBIX HEOPraHHYECKHX COCMHEHHH. AMHHOKHCIIOTBI
— am(oTepHbIe OprannvecKue coequHeHHs. IlenTH /el ¥ IENTHIHAS CBA3b.

Comu. Knaccudpuxamus coneit. JKéctkocts Boasl u crmocoObl e€ yctpaneHus. [lepexon
kapbonara B ruipokapboHar U o6paTHo. OOmKe XUMHYECKHE CBOMCTBA COJIEH.

I'eHeTHueckas CB3b MEXIY pa3HYHBIMH KJIACCAMH HEOPraHWYEeCKHX H OPraHHYeCKMX
BeliecTB. ['eHeTHYeckass CBsI3b B FEHETHYECKHX pAJaX HEOPraHWYECKOH M OpraHMYeCKOH XHMHH.
EnuncTBO MHpa BemecTs.

HMemoncrpauun. Kosnekuus merannoB. B3aumopeilicTBHe KOHLIEHTPHPOBAaHHOH a30THOH
KucnoThl ¢ Meapio. Konnekus Hemeramos. Konnekuus opraHn4ecKux H HEOPraHUYECKHX KHCIIOT.
Konnexkuns menoueid u amuuoB. [lomyueHue ammuaka W u3ydeHue ero cpoiicTs. Ilomyuenue
XKECTKOM BOIBI H yCTpAaHEHHE €€ HKECTKOCTH.

JlabopaTopubie onbiThbl. Benbilika 4YépHOro mnopoxa. BBITECHEHHE TrallOT€HOB M3 HMX
pPacTBOpOB IpyrMMH rajoreHamu. MccienoBaHHe KOHLIEHTPHPOBAHHEIX PAacTBOPOB COJISHOH M
YKCYCHOM KHCJIOT KarejbHbBIM METOJO0M IpH uX pa3zbaeneHuu Bonoi. [lomydyenune HepacTBOpHMOIo
THAPOKCHIA M €ro B3amMmojeiicTBHe ¢ Kucnotoi. [lomyueHume aM(OTEpHOrO THIPOKCHAA IPH
HeJoCTaTKe M H30bITKE MEN0YH. Y cTpaHeHHe HKECTKOCTH BOJIBL.

IIpakTuueckan padora. PemeHue 3KCcrepUMEHTalbHBIX 3aad 1o teMe «BemecTBa U UX
CBOMCTBa»

KonTpoasnas pabora. «BemecTsa 1 X CBOHCTBay.

XUMHUS U COBPEMEHHOE OBILIECTBO

Xumugeckas TexHonorus. [Ipon3BoacTBo aMMuaka U MeTaHona. XMMHYECKash TEXHOJIOTHS.
XuMHYeCKHe MPOLIECCHI, JieJKalie B OCHOBE IIPOU3BO/ICTBA aMMHaKa U METaHoJa. XapaKkTepUCTHKa
9THX npoueccoB. O0mMe HayyHble MPUHIMIIBEI XHMHYECKOTO TPOH3BOJCTBA.

XuMudeckas TPaMOTHOCTh KaKk KOMIIOHEHT oOmeil KynbTypsl 4YenoBeka. MapkupoBka
YIIaKOBOYHBIX MAaTEpHAJIOB, 3EKTPOHUKH M OBITOBOM TEXHHMKH, 3KOJIOTHYHOIO TOBapa, MPOAYKTOB
MTUTAHHS, ITHKETOK 110 YXO1y 3a OIEXIOH.

Hemoncrpaunn. OOpasisl MHHepalnbHBIX ynoOpeHuil. BumeodparmedTsl W cnaiiasl o
CTENEeHH YKOJIOTHYECKOH YHCTOTH! TOBApA.

Konrpoabnas padora. Mitoroas konTponeHas pabora Ned



TemaTnveckoe ILIAHHPOBAHHE.

10 knace

(2 YACA B HEJEJIKO, BCEI'O 70 YACOB)

Ne HaumenoBanue pasnenos KonmwnuectBo B ToM 4ncne Ha nmpoBeieHHE
(Tem) 4acoB 110 [TpakTHyeckux KonTtpompHbxX
IporpamMme pabot pabot
1 ITpenmer OopraHu4eckoii | 6 0 0
xumud. Teopuss cTpoeHHs
OpPraHH4YecKHUX COCIAMHEHHH A.
M. bytneposa
2 VYrnesonopoasl H ux | 22 0 |
NPHPO/IHBIE HCTOYHHKH
3 Kucnopon- |30 1 |
a30TcojiepIKalHe
OpraHM4ecKHe BellecTBa
4 Opranuueckas  XxumHs H | 12 1 1
o0mmecTBo
Hroro 70 2 4
11 knace
(2 YACA B HEJEJIIO, BCET'O 68 YHACOB)
Ne HaumMenoBanue pa3zienos KomuuectBo B Tom uncnie Ha npoBeieHHE
(Tem) 4acos 110 [IpakTHueckux KonTponsHBIX
nporpaMme pabot pabot
1 Crpoenue BemecTB 23 0 1
2 XHUMHYECKHE PeaKIHH 19 1 1
3 BemlecTBa H MX CBO¥CTBa 17 1 1
4 XuMuss ®  coBpemeHHoe | 9 0 1
001mecTBo
Utoro 68 2 4




OCHALIEHHUE YYEBHOTI'O ITPOLIECCA
YuebHOo-MeTOAuYEeCKH KOMILIEKT I H3y4eHHs Kypca XMMHH Ha 6a3oBoM ypoBHe B 10—
11 knaccax, cO3JaHHBIA aBTOPCKMM KOJIeKTHBOM mon pykoBoactBom O. C. labpumensna,
COJIEPIKHT, KPOME y4eOHHMKOB, y4eOHO-MEeTOAHYEeCKHEe H IHIAKTHYECKHE IOCOOHs, TeTpamH IUis
BBHINOJTHEHUS J1Ta00OPaTOPHBIX H MPAKTHYECKUX paboT u Jp.
YMK «Xumus. bazosslii ypoBens. 10 knacey
1. Xumus. basoseiii ypoBens. 10 xnacec. VYuebuuk (aBTop O. C. I'abpuensn, Y. I'. OctpoymoB,
C. A. CnankoB). Mocksa, «IIpocBemenune» 128 c, 2020
2. Metonuyeckoe mocobue. baszoBeni ypoBenb. 10 wmacce (aBroper: O. C. T'abpuensn, C. A.
Cnankos). 192 c.
3. Knura ans ygurens. basossiii yposens. 10 kiacce (aropsl: O. C. I'abpuensn, K. I'. Octpoymos,
C. A. Cnanxos). 240 c.
4. Pabouas terpans. ba3zossii ypoens. 10 knacc (aBropsl: O. C. I'abpuensn, C. A. Cinaakos). 144
c.
5. KonTposbHBIe H poBepouHsle paboTel. ba3ossiii ypoeens. 10 kinacc (aBropsl O. C. 'abpuensn
u 1p.). 256 c.
9 6. Opranndeckass XMHMHs B TeCTax, 3ajayax, ynpaxHeHHusX. ba3ossii yposeHb. 10 knacc (aBTOpHI:
0. C. T'abpuensn, U. I'. Octpoymos, E. E. Octpoymoga). 400 c.
7. XMMHYECKHH JKcriepuMeHT B mKone. basowri ypoBens. 10 knacc (aBropser: O. C. 'abpuensn,
JI. T1. Barnuua). 208 c.
8. Terpans 1 OlleHKH KadecTBa 3HaHUH Mo xuMuH. baso-Beri yposens. 10 knacc (aBropsr: O. C.
I'abpuensn, A. B. Kymmosa). 112 c.
9. Xumus. bazossni yposens. 10 knacc. DnekrpoHHas Gpopma yueOHHKa.

YMK «Xumus. bazopsiii yposens. 11 knace»

1. Xumus. Basosblif ypoeenb. 11 kmacc. Yuebuuk (aBrop O. C. N'abpuensn). 224 c.

2. Metonuueckoe nocobue. bazoseiii ypoBens. 11 kmacc (aBroper: O. C. T'abpuensu, C. A.
Cnankos). 160 c.

3. Knura s yuurens. basossiit yposens. 11 knacc (asropsr: O. C. IN'abpuensn, U. I'. Octpoymos,
C. A. Cnanxos). 272 c.

. 4. Pabouas Tterpanps. basoBblii ypoBens. 11 xmacc. (aBropsi: O. C. 'abpuensu, C. A. Cnagko).

176 c.

5. KonrponeHele ¥ npoBepounbie paboTsl. basopsrii yposers. 11 kimace (aBropsr: O. C. ['abpuensu
U ap.). 224 c.

6. Obmas xuMHs B TecTax, 3anadax, ynpaxseHusx. 11 xmacc (aBropsi: O. C. 'abpuensn, U. T.
Octpoymos, A. I'. Beeznenckas). 304 c.

7. Xumudeckui sxcrnepumenT B mxone. 11 knace (aBropsr: O. C. I'abpuensn, U. I'. OctpoymoB).
208 c.

8. Terpanp /U1 OLICHKH Ka4yecTBa 3HaHM 1Mo XxuMuH. ba3zoseli ypoBeHb. 11 knacc (asroper: O. C.
I'a6puensn, A. B. Kynogra). 112 c.

9. Xumus. ba3osslit ypoBeHb. 11 kiacc. DnektporHHas Gopma yueOHHKA.

Hudopmannonnsie cpeacTaa
HuTepuer-pecypcesl:
1. http://www.alhimik.ru TIpencraBinensl creayiomue pyOpHKH: COBETHI a0MTYPUEHTY, YUHTEIIO
XMMHH, CIIPaBOYHHUK (04eHb Oosbmas moadopka TabiMIl M CHPaBOYHBIX MaTepHAalioB), Becesas
XHMHs, HOBOCTH, OJIUMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKHUX CBEICHMI).




2. http://www.hij.rw/ Xypran «XumHa H KH3Hb» NOHATHO H 3aHWMAaTENIbHO paccKas3biBaeT 000
BCEM HHTEPECHOM, YTO IPOUCXOINT B HAYKE H B MHPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry—chemists.com/index.html DOnexTponHBIi XypHan «XHMHKH H XHMHS», B
KOTOPHIX IPEACTaBJI€HO MHOMKECTBO OINBITOB MO XWMHH, 3aHUMATEeNbHOW HH(pOPMALIHH,
HO3BOJISIONIEH yBIIEUb YYEHHKOB KCIIEPHMEHTAIBHO# 4acThiO TpeIMeTa.

4. http://c-books.narod.ru BceBo3MokHas muTepaTypa no XHMHAH.

5. http://www.drofa-ventana.ru U3sectHoe u3narenscTBo y4eOHoM muTeparypbl. HoBHHKH Hay4HO-
NOMYJISIPHBIX ¥ 3aHAMATEIBHBIX KHHT 110 XAMHAH.

6. http://schoolbase.ru/articles/items/ximiya BcepoccHiickuii IIKOTBHBI MOPTan CO CCHUIKAMH Ha
o0pazoBaTeNbHbIE CATHI 0 XHMHH.

7. www.periodictable.ru  COopHHK cTatei 0 XHMHYECKMX O3JIEMEHTaX, MJUIIOCTPHPOBAHHBIN
3KCIIEPHMEHTOM




