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IHosicHUTEJLHAA 3alIHCKA

PabGouas oGpazoBaTenbHas mporpamMma o yuyeoHomy npeamery xumus g 11 kmacca
COCTaBJICHA Ha OCHOBAHUU CIICAYIOIIUX HOPMATHBHO - TPABOBBIX JIOKYMEHTOB:

*  DenepanpHbiii 3akoH OT 29 nexadps 2012 roma Ne 273 — @3 «O6 obpa3oBaHHUH B
Poccuiickoit denepanuny;

*  OenepanbHblii  kKoMmoHeHT [ocymapcTBeHHoro OOpasoBarensHoro Cranpapra
o0rmrero o0Opa3oBaHUsl YTBEPXKACHHBIM MpHka3oM MunHoOpa3oBanus Poccun «O0 yTBepKaeHUU
denepanbHOrO0 KOMIIOHEHTAa TOCYJApCTBEHHBIX CTaHIApTOB HAYalLHOTO OOIIETr0, OCHOBHOTO
obmero u cpeanero (mojaHoro) odmiero oopazosanus ot 05.03.04. Ne1089.

» Tabpuensa O.C. [Iporpamma xypca xumuu it 8-11 kimaccoB o01ieo0pa3oBaTeIbHBIX
yapexaeHul— 2-e u3., nepepad. u gomn. — M.: lpoda, 2015

*  OcHoBHas 001eo0pa3oBaTeNbHas MporpaMma cpeiHero oomero oopasosanus MbOY
IMamunackas COI;

*  VYuebHpld mnaH  MyHHUIUNATBHOTO  OIOJDKETHOTO  BEYEpPHETro0  (CMEHHOTO)
00111e00pa30BaTEIILHOTO YUPEKIACHUS OTKPBITON (CMEHHOM) 00111e00pa3oBaTeibHON MIKOIBI Nel
Ha 2022 — 2023 y4eOHblii TO1I;

*  VYueOHBIH KajeHIaph  MYHUIMIAIBHOTO OFOJDKETHOTO BEYEPHEro (CMEHHOTO)
0011e00pa30BaTEIHLHOTO YUPEIKICHUS OTKPBITON (CMEHHOM) 0011e00pa3oBaTeIbHON KOl Nel
Ha 2022-2023 y4eOHblii rox;

* Tlonoxenue o pabouell mnporpamMme YYeOHBIX KypCOB, MPEIMETOB, IUCIUTUIHH
(Momymeit).

* Pabouas mporpamMMa OpHEHTHPOBAaHA Ha WCIIOJIB30BAHUE YYCOHO-METOIHYECKOTO
komruiekTa nox peaakiueit O.C.I'abpuensna, A.B.Kynuosoii. M.: Jlpoda, 2016

Y4eOHUK COOTBETCTBYET (peliepaibHOMY KOMIIOHEHTY TIOCYIapCTBEHHOIO 00pa3oBaTeIbHOIo
cTaHgapra, umeer rpud «PexkomennoBano MunrcTepcTBOM 00pa3oBaHus U Hayku PDy.

N3ydyeHne XuMUU SBISETCA OOHUM U3 KOMIIOHEHTOB IIPOLECCA Pa3HOCTOPOHHETO
Pa3BUTHUSL U BOCIMTAHUS OOYYaIOLIUXCS; CTAHOBJIEHUS UX HHAUBUAYAJIBHOCTH; CIIOCOOHOCTU
aIalITUPOBAaThCi W HCIOJIb30BaTh CBOM NOTEHNIMAl B BBIOOpE JasibHEHIIero oOpa3oBaHMs,
npoecCHOHANBHOM JESTeNbHOCTH, a TaKXKe pealn30BaThb ce0sl B YCIOBUSX COBPEMEHHOTO
o01ecTna.

IMeau u 3agaun:

W3yueHnne XMMHH CIIOCOOCTBYET PELICHHUIO o0Owjeti yenu eCTeCTBEHHOHAYYHOIO
00pa3oBaHUs — JaTh €IMHOE MPEICTaBICHUE O MIPUPOJE, CPOPMUPOBATH €CTECTBEHHOHAYUHYIO
KApPTUHY MHUpPAa, MHPOBO33PDEHHE M OSKOJOTHYECKYIO KYJIbTYpY, a TAaKXKE BHOCUT BKJIAJ B
(dopMHpOBaHHE HPABCTBEHHOCTH, JYXOBHOCTH, OOIIMX KJIFOYEBBIX KOMIIETEHLIUH, B BOCIIUTAaHHUE
TPYAOJIO0US, SKOJIOTUYECKON U TOTPEOUTENBCKON KYIbTYPhI yUaIIUXCS.

W3ydyeHne XUMHUH B CpEAHEN LIKOJIE TPU3BAHO 00ECIIEUUTD:

-pa3BUTHE MH(OPMALMOHHBIX OOIIEYYEeOHbIX YMEHHM, a HIMEHHO YMEHUN HaXOAWTbh, TIOHUMATh,
nepepabarbiBaTh MHPOPMALMIO M3 pa3HBIX HCTOYHUKOB, B TOM 4Hcie U3 ceTd HHTepHer,
CO371aBaTh MYJIbTUMEIUANIPE3CHTALINN, 3CCE U JIP.;

-0CO3HaHHUE IIEHHOCTH XMMHUYEeCKOH MH(popMaluu U 0Opa3oBaHUs, 3HAUMMOCTU 3HAHUN XUMUHU
JUTSL K&KJIOTO YeJIOBEeKa HE3aBUCHMO OT €ro MpohecCHOHATBLHOM e TEIbHOCTH;

-pa3BUTHE Yy Y4YAIIUXCA HUHTEUIEKTa, HPABCTBEHHOCTH, KOMMYHUKATHUBHOCTH, IOHMMaHUS
0OLIECTBEHHON 3HAUMMOCTH HAYKH XUMUU U €€ TeXHOJIOTHI KaKk UCTOYHHMKA MOTy4YEeHUSI MHOTHUX
JKU3HEHHO Ba)KHBIX IIPOLYKTOB U MAaTEPUAIIOB;

-popMHUpOBaHUE TMO3UTUBHOTO OTHOILIEHUS K XUMHUHM Kak BO3MOXKHOW o00jacTu AajibHEHIIEero
XUMHUYECKOT0 00pa3oBaHus U IPOPEeCCHOHATBHOM J1eATEIbHOCTH.
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O0mas xapakTepucTHKa y4eOHOro npeaMera.

IIporpamma 6Ga3oBoro kypca xumuu 11 kmacca oTpakaeT COBpEMEHHbIE TEHICHLMU B
MIKOJIBHOM XUMHUYECKOM 00pa30BaHUM, CBA3aHHBIC C PE(POPMHUPOBAHUEM CPETHEH IIKOIIBL.

MeTtononorn4eckoii OCHOBOM IIOCTPOECHUs Y4YeOHOTO COAEp)KaHUS Kypca XUMHHU
0a30BOro ypoBHSI JUIsl CpPEIHEH IIKOJbl SIBUJACh WUIES UHMESPUPOBAHHO20 Kypcd, HO He
ecmecmeo3nanus, a xumuu. Takoro Kypca, KOTOpbIi OJIM30K M MOHATEH ThICAYaM POCCHUHCKUX
YUUTENNEN U JOCTYIEH U UHTEPECEH COTHAM ThICAY POCCUMCKUX CTapIIEKJIACCHUKOB.

[lepBas unes Kkypca — 3TO 6HympunpeomMemuas unmezpayus y4€0HON TUCHMIIIUHBI «XHUMHUS».
Wnest Takoil MHTErpaluy JUKTYET CIEAYIOLIYI0 OYEPEIHOCTh U3y4YEHHs pa3/ielioB XMMHUHU: BHA-
yane, B 10 kinacce, n3ydaercst opraHuueckasi Xumus, a 3ateM, B 11 kimacce, — oO1ast Xumusl.

Nzyuenne B 11 kiacce OCHOB 00IIEH XMMHHU TO3BOJIAET ChOPMUPOBATH Y BBHITYCKHUKOB
CpeIHEH IIKOJbI MPEICTaBIEHUE O XMMHMU KaK O IEJIOCTHOM Hayke, IOKa3aTh €IUHCTBO €€
IIOHATUM, 3aKOHOB U TEOPUM, YHUBEPCAIBLHOCTh U IPUMEHUMOCTb UX KaK JUIsl HEOPTaHUYECKOM,
TaK U JUIsl OpPraHN4eCKON XUMUH.

[Nonmasnsromiee 6OMBIIMHCTBO TECTOBBIX 3ananuii EI'D (6onee 90%) cBsizanbl ¢ o0mei u
HEOpPraHMYecKol XUMHeH, a HoToMy B 11, BBITYCKHOM KJlacce JIOTMUHEEe U3ydyaTb UMEHHO 3TH
paszensl XMMHUH, 4YTOObI MaKCUMalbHO IIOMOYb BBIIYCKHUKY IIPEOJIOJIETh 3TO CEPbE3HOE
UCTIBITAHUE.

Bropas wuues kypca — 3TO Medcnpeomemuas ecmecmeeHHOHAYYHAs UHmMe2payus,
MO3BOJIAIONIAS Ha XUMHUYECKON Oa3e oObeAuHUTH 3HaHHS (GU3MKH, Ouosnoruu, reorpaduu,
9KOJIOTMM B €IMHOE IIOHMMAaHHE €CTECTBEHHOr0 MHpa, T. €. c(OpMUPOBATh LEIOCTHYIO
€CTECTBEHHOHAYYHYI0 KapTUHY MHUpa. DTO MO3BOJIMUT CTAPIIEKIACCHUKAM OCO3HATh TO, 4TO 0e3
3HaHMSI OCHOB XUMHUH BOCIIPUATHE OKPY’KAIOLIEro MUpPa OYJIET HEMIOJIHBIM. .

Tperbst uges xypca — 3TO uHmezpayus XuMuueckux 3HAHUL C 2YMAHUMAPHLIMU
oucyunaunamu. UICTOPUEH, TUTEPATypOl, MUPOBOH XYJ0KECTBEHHOM KYJIbTYypoil. A 3TO, B CBOIO
ouepesib, MO3BOJIAET CPEJACTBAMU Y4eOHOro IpeaMera Mokas3aTh pojib XMMUU B HEXMMHUYECKOH
chepe UEIOBEUECKOM JEeATEIbHOCTH, T. €. IIOJHOCTBbIO COOTBETCTBYET TIyMaHHM3aluud U
ryMaHHUTapHu3aluu o0ydeHHUs.

Teopernueckyto  OCHOBY Kypca OOIIe XHMHUM  COCTaBIISIIOT  COBPEMEHHBIE

MPE/ICTaBICHHUS:
1. O CTPOCHWHW BemiecTBa (TIEPUOJIMYECKOM 3aKOHE M CTPOSHUHM aToMa, THITax
XUMHYECKHX CBSI3€H, arperaTHOM COCTOSSHMM BEIIeCTBa, IMOJMMEpax U
JAUCTICPCHBIX cucremMax, KAQUYE€CTBCHHOM n KOJIMYECTBCHHOM COCTaBE

BEIIIECTBA);
2. XUMHUYECKOM Tpoliecce (KiIacCu(PUKaUU XUMUYECKUX PeaKui, XUMHUYECKON

KMHETUKE M XUMHYECKOM DABHOBECHH, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
npoleccax), aJaiTHPOBAaHHBIE MO/ KYPC, PACCUUTAHHBIN Ha 2 4 B HEZEIIO.
3. @DaKTUYECKYI0O OCHOBY Kypca COCTaBJISIIOT OOOOIIEHHbIE NPEACTABICHUS O
KJlaccaX OpraHMYeCKUX M HEOPraHMYECKUX COCIUHEHUHN U X CBOMCTBAX.
Takoe mocTpoenue kypca oOmieil XUuMUH MO3BOJISET MOJBECTH y4YaIlUXCs K MOHUMaHMIO
MaTepUaIbHOCTH U TIO3HABAEMOCTU MHUPA BELIECTB, IPUYNH €r0 MHOr0oo0Opa3us, BceoOuIei cBsi3u
sBIeHUNA. B CBOIO oyepenb, 3TO JaeT BO3MOXKHOCTh YYallUMCS JIy4Yllle YCBOUTH COOCTBEHHO
XUMHYECKOE COJIEp)KAHUE U MOHATH POJIb U MECTO XUMHUHU B CUCTEME HAayK O MPUPOJE.

MecTto npeamera B 0a3UCHOM y4eOHOM IUIaHe

basucHbIi y4eOHBIN IJIaH MpeaycMaTpUBaeT 00s3aTeIbHOE U3yueHHe XUMUHM ¢ 8 1mo 9 Kiacc
npu 2-X dacax B Hepemo, 10-11 wiracc mpu 1 gace B Hememo. OOmee umcino gacos — 207.
Pabouyas mporpamma cocraBieHa Ha 1 y4eOHbli rToa. I[Iporpamma paccumtana Ha 34
yaca yueOHoro Bpemenn (1 gac B Hemenmo). O0bEM YacoB y4eOHOW Harpy3Kd, OTBEIEHHBIX
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Ha  OCBOeHHME  pabouell mporpamMmbl OIpenenéH Y4eOHBIM IIaHOM MyHHIMIAIBHOTO
OI0/KETHOTO BEYEPHETO (CMEHHOT0) 00I1e00pa30BaTEILHOTO YUPEKACHHS OTKPBITON (CMEHHOM )
oOuieobpa3oBarenpbHOM mIKosbl  Nel wiany  o0meo0pa3oBaTeNbHBIX YUpEKIECHUN
Poccutickoit ®enepanuu, yTBEepKIEHHOMY IpukazoM MuHoOpa3oBanus P® N 1312 or
09.03.2004.

I{eHHOCTHBIE OPUEHTHPHI COIEPKAHUA YUeOHOT 0 MpeAMeTa

Jlsi cO3HATEIBHOTO OCBOCHHS TIpeaAMeTa «XHUMHUsS» B MIKOJIBHBIA KypC BKJIFOUCHBI
00s13aTeNIbHBIE KOMITOHEHTHI COJIEPKAHUS COBPEMEHHOTO XUMHUYECKOTO 00pa30BaHUs:

1)  xumuueckue  3nanus  (TCOPETHYECKHE, METOMOJOTMYECKHE,  NPUKIIATHBIC,
onucaTeNbHble — SA3BIK HAYKH, aKCHOJIOTUYECKHE, HCTOPUIECKUE U Ip.);

2) paznuunvle ymenus, Haeviku (00IEydeOHbIE U CIICIU(PHUECKUE 10 XUMHH);

3) yennocmuvie omnowenus (K XAMUY, KU3HU, IPUPOJIC, 0OPA30BAHHUIO U T. 11.);

4) onbim NPOOYKMUBHOU OesmenbHOCMY PA3HOTO XapakTepa, 00eCIeYHBAOIHIA
pa3sBUTHE MOTHUBOB, HHTEIJICKTA, CIOCOOHOCTEH K CaMOpeain3aluy 1 IPYTUX CBOHCTB JIMYHOCTH
YUCHHKA,

5) karouegvie u yueOHO-XUMUUECKUE KOMIEeMEHYUU.

B kadecTBe yeHHOCMHbIX OpUEHMUPOE XUMUUECK020 00pA308aHUs BRICTYIIAIOT O0OBEKTHI,
U3ydaeMble B Kypce XUMHH, K KOTOPBIM y ydamuxcs (OpMUpPYETCs IIEHHOCTHOE OTHOIICHHE.
[Ipu 3TOM BeAyllyr pOJIb WUIPAIOT TO3HABATENIbHBIC IEHHOCTH, TAaK KaK JaHHBIA y4eOHBIN
OpeMeT BXOJUT B TPYIIy MPEAMETOB IO3HABATEIBHOTO IIMKIJA, TJaBHAs LEJIb KOTOPOTO
3aKIII0YAeTCsl B MU3YYCHUU TIPUPOJIBI.

OCHOBY nosHasamenbHblX YeHHOCmel COCTABISIOT HAyYHBIC 3HAHUS, HAYYHBIE METOJIBI
NO3HAHUS, a ICHHOCTHBIC OpHUEHTAIMU, (HOPMHUPYEMBIC y YYAlIMXCS B IPOLECCe H3YUYCHUS
XUMUH, TTPOSIBIISTFOTCS

e B TPU3HAHWUM [EHHOCTH HAYYHOTO 3HAHMS, €ro MPAKTUYECKOW 3HAYUMOCTH,

JOCTOBEPHOCTH;

e B IICHHOCTH XMMHUYECKHX METOJIOB UCCIICIOBAHUS KUBOW U HEXKUBOW TIPUPOJIBI;
e B TIOHMMAHHWH CIIO)KHOCTH M TPOTHBOPEYMBOCTH CaMOT0 TIpoIlecca ITO3HAHUS Kak

M3BEYHOTO cTpemiieHus Kk Vctune.

B kauectBe 00BEKTOB yewnocmeu mpyoa u Ovlma BBICTYNAIOT TBOpYECKas
co3yjarenbHas JIeATeIbHOCTh, 370POBBIA 00pa3 JKU3HH, a UYEHHOCMHble OpuUeHmayuu
CO0epIHCcanuus Kypca Xumuy MOTYT pacCMaTpUBAThHCS Kak (OPMHUPOBAHUE:

e YB@KUTEIBHOTO OTHOILIEHHS K CO3UIATEIIbHON, TBOPUECKON AEATENbHOCTH;
e TTOHMMAaHUs HEOOXOAUMOCTH 37J0POBOTO 00pa3a KU3HHU;
e MOTpeOHOCTH B OE3YCIIOBHOM BBINOJHEHUHM IMpaBUJ O€30MacHOTO MCIIOJIb30BaHMS

BEIIECTB B TIOBCETHEBHOM KHU3HM;

e CO3HATENBHOTO BBIOOpPA OyayIel npodecCHOHANbHOM eI TeTbHOCTH.

Kypc xumum o0mamaeT peaqbHBIMH  BO3MOXHOCTSMH Uit (DOPMHPOBAHUS
KOMMYHUKAMUBHBIX YeHHOCmell, OCHOBY KOTOPBIX COCTAaBJISIFOT MpOIlecC OOIIEHUs, TpaMOTHAas
peub, a IEHHOCTHBIE OPUEHTAIINU HAIIPABIICHBI Ha (JOPMUPOBAHHE Y yUAIIUXCS:

e HAaBBIKOB MIPABUIILHOTO HCIIOIH30BAHMS XUMUYECKOM TEPMUHOIOTHH U CUMBOIIUKH;
e TMOTPEOHOCTHM BECTH MAHMAJOr, BBICIYIIMBATH MHEHHE OMNIOHEHTa, YYacTBOBATh B

JMCKYCCHH;

e CHOCOOHOCTH OTKPBITO BHIPAKATh M apTYMEHTHPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PECHUS

1. [Inanupyemble pe3yJibTaTbl 0CBOCHHS Yy4eOHOr0 IpeaMeTa.
B pesynbrare u3ydeHus XMMUU Ha 6a30BOM YPOBHE YUEHHK JIOJKECH 3HANb/NOHUMAND '

e BaKHellllMe XMMHMYecKHe TOHSTHUS: BEIIECTBO, XMMHUYECKHUI AJIEMEHT, aToM, MOJIEKYIa,
OTHOCHUTENIbHAs MOJIEKyJIsipHash Macca, HOH, aJUIOTPONMs, H30TOIbl, XHWMHUYECKas CB3b,
JIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTb, CTENEHb OKUCIEHMS, MOJIb, MOJISIpHAs Macca,
MOJIIpHBIA 00bEM, BelLIeCTBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHUS, PacTBOPHI,
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ANEKTPOJIUT W HEIJCKTPOJUT,  AJIEKTPOJUTHYECKAs  JUCCOLMAlMsA, OKHUCIUTEIb U
BOCCTAHOBHUTENb, OKWCJICHHE W BOCCTAHOBJIEHME, TEIUIOBOM 3(PPeKT XMMHUYECKOW peakuuw,
CKOpPOCTh XMMHUYECKOW pEaKIUH, KaTajau3, XMMHYECKOE€ paBHOBECHE, YIJIEPOJHBIA CKEJeT,
GbyHKIMOHaIbHAs TPyIa, U30MEPHs, TOMOJIOTH;
® OCHOBHbIE 3aKOHbI XHUMHHU: COXpAHEHHUsI MacChl BEILIECTB, AJICKTPOJUTUUYECKON
JUCCOLMAlUHU, NEPUOJUYECKUIN 3aKOH;

® OCHOBHbIE€ TEOPHUM XMMMH:  XMMHYECKOW CBSI3U, HJIEKTPOJIUTUUYECKON IHUCCOLMALINH,
CTPOCHUSI OPTraHUYECKUX COCIUHEHUN;
e BakHelilIMe BellecTBA M MaTepHasbl: OCHOBHbIE METAJUIbl M CIUIABBI, CEpHAas, COJSHAs,
a30THasl, YKCyCHas KHUCJIOTHI, IIEIOYHM, aMMHaK, MHUHEpaJibHble YAOOpEHHs, MeTaH, 3TaH,
aleTuJIeH, OSH30JI, 3TaHOJ, JXUPBI, MbUIA, TIIOKO3a, caxapo3a, Kpaxmai, KJeTdaTka, OeiKw,
HCKYCCTBEHHbBIE U CUHTETUYECKHE BOJIOKHA, KAY4yKH, [JIACTMACCHI.

Ymemow

® HA3BIBATH M3YYCHHBIC BELIECTBA 10 TPUBUAIILHON» WJIM MEKIYHAPOAHOU HOMEHKIIATYPE;

e ONpefe/siTh: BAJIGHTHOCTh U CTEIIEHH OKUCIICHHS] XMMUYECKUX AJIEMEHTOB. TUIl XUMHYECKOU
CBSI3U B COCUHEHUAX, 3aps] MOHA, XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHCHUHM, OKUCIUTEIb W BOCCTAHOBHUTEIb, MPUHAJIC)KHOCTh BEHIECTB K Pa3IUYHBIM
KJIacCaM OPraHUYeCKHX COCTMHEHUI;

® XapaKTepH30BaTh AJIEMECHTHI MAJIbIX MEPHUOJOB IO MOJIOKEHUIO B MEPUOANMUYECKON CHUCTEME
J. U. MenneneeBa; o0mme XMMHUYECKHE CBOMCTBA METAJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX U OPIraHMYECKUX COCAUHEHUN;

® 00BSAICHATB:  3aBHUCHUMOCTh CBOWCTB BEIECTB OT WX COCTaBa WU CTPOCHUS, TPHUPOAY
XUMHUYECKON CBSA3M (MOHHOM, METaJNTIMYEeCKOW, KOBAJIEHTHOH), 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON PEAKIIMH U TIOJI0KEHUS XUMUYECKOTO PABHOBECHS OT PA3INIHBIX (PaKTOPOB;

® BBINIOJIHATh  XHUMHMYECKHH JKCIEPUMEHT 10 PACINO3HABAHMIO BAKHEUILINX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

¢ MPOBOAUTH CAMOCTOSITCIILHBIM TMOUCK XWMHUYECKOW WH(POPMAIMU C HCIOJIb30BaHUEM
pPa3JIMYHBIX MCTOYHHUKOB; HCIOJB30BaTh KOMITBIOTEPHBIC TEXHOJOTUU i OOpabOTKU U
nepegayd XuMU4eckor HHGOpMAIUH U €€ TIPECTABICHUS B Pa3IMUHBIX (opMax.

Hcnoab3oBaTh npuodpeTeHHble 3HAHUS U YMEHHUS] B MPAKTHYECKOH JeATeIbHOCTH U
NOBCEeIHEBHOM KM3HHU AJIA:

® 00BSICHEHUS XUMUYECKUX SIBIICHUN, TPOUCXO/ISIIINX B IPUPOJIE B OBITY U HA MPOU3BO/ICTBE;

® OIpe/ICNICHNs] BOBMOYKHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHHUI B PA3IMYHBIX YCIOBUIX
Y OIICHKU WX TIOCIIE/ICTBUU;

® 5KOJIOTUUECKH ITPaMOTHOTO TOBE/ICHUSI B OKPYXKAIOIIEH Cpese;

® OLICHKH BJIMSHUSA XMMUYECKOTO 3arpsA3HEHUs OKpYyKarouled cpeibl Ha OPraHu3M YelOBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

® 0e30MMacHOT0 OO0palleHusi C TOPIOYUMHU M TOKCHYECKMMHU BEIIECTBAMH, J1aOOpPaTOPHBIM
o0opynoBaHueM;

® IPUTOTOBJICHUS PACTBOPA 3aJaHHOM KOHIICHTPAIIUU B OBITY U HA TPOU3BOJICTBE;

® KPUTUYECKON OIIEHKH JOCTOBEPHOCTU XUMHYECKON MH(pOpMaIuy, MOCTYNAMENH U3 pa3HbIX
HMCTOYHHUKOB.

I1l. Conep:xanue yueOHOro npeamera
Tema 1 CTPOEHUE BEIIECTBA.

B nanHOIl TeMe Kypca 3alUIaHMPOBAHO H3Yy4YEHUE IOHATHI: aToM, SIpO W DIJIEKTPOHHAas
000JI0YKa, 3JIEKTPOHBI, NMPOTOHBI, HEUTPOHBL. MukpoMup U Makpomup. Jlyaausm wyacTuig
MHUKpOMHpa. DIEKTPOHHOE 001aKo, opOuTanb, popMa opOuTaneld, SHEPreTUUECKHEe YPOBHU U
HOJypOBHHU, AaTOMHbIE OpOUTAIIH.



OneKTpoHHO — rpaduyeckne (GOpMysbI aTOMOB 3JEMEHTOB, 3JEKTPOHHAs Kiaccupukanums
97eMeHTOB. Du3nyeckuii CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, IPUYMHBI H3MEHEHMS
METAJUIMYECKUX W HEMETAUTMYECKUX CBOWCTB 3JIEMEHTOB, 3HAUCHHE 3aKOHA Il Pa3BUTHUS
Haykd. VoHHas CBsA3b M MOHHBIE KPHUCTANIMUYECKUE PELIETKH, 3JIEKTPOOTPULATEIbHOCTD,
KaTHOHBI, aHWOHbI. KoBalieHTHasi CBSI3b W €€ PAa3HOBUAHOCTH M MEXaHH3Mbl OOpa30BaHMUS.
Mertannuyeckasi cBA3b U METAUNIMYECKUE KPUCTAUIMYECKUE peleTKu. BogopoaHas cBs3b U ee
pasHoBuHOCTH. [Iprpoaa Xxum. cBszei.

Tema 2 ATPEI'ATHBIE COCTOSAHUSA BEIIECTB.

B nannoil Teme Kypca 3amlaHUpOBAaHO M3y4deHUE moHsTuil: nonmumepsl, BMC, crpykrypHoe
3BEHO, CTeleHb mnoauMepuszanuu. CrocoObl MONTy4YeHHs IMOJMMEPOB, CTPOEHUE IMOJIMMEPOB.
["azo00pa3ubie BemecTBa. Bo3ayx u mpupoansiii raz. Kucinopoa, 030H, aMMHUaK, YIJIEKUCIBINA
ras, otuiieH. CBoiicTBa ra3oB. [lapaukoBsiii 3 dekrt. 3akon ABaraapo. MoJspHbIi 00beM ra3oB.
Kpyrosopor Boxbsl B mnpupoje. BpeMeHHass ¥ IOCTOsSHHAs KECTKOCTb BOABL. Kwucible coun.
Munepanbabsie Bonbl. JKupkue kpuctawibl. Kpucramnuyeckue u  aMop@HbIe BeIIECTBA.
JlucriepcHbIe CUCTEMBI, TUCTIEPCHOHHAS cpelia U AucnepcHast a3a, TUIIBI TUCTIEPCHBIX CUCTEM U
UX 3HaUYE€HUE B MPHUPOJE, 30JH, renu, Komounsl. uddysus, crnocoObl BelpaxkeHHs. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA, MAaccoBas J0Js KOMIIOHEHTa B CMECH, MaccoBas JA0Js
PacTBOPEHHOT'0 BEUIECTBA, MaccoBas J0Js IpUMEced, MaccoBas J0Js IPOJYKTa peaklMH,
MOJIIpHasi KOHLIEHTpaLusl.

Tema 3 XUMHNYECKUE PEAKIIUUN.

B nanHOM TeMe Kypca 3alUIaHUPOBAHO H3YYEHUE [OHATHM: XUMUYECKHE PEAKLUU.
AnnorpornHbie MoaudUKau cepbl, Gpocdopa, yriaepoaa, ososa. M3omepus. Mzomepsl. Peakiuu
COCIMHEHUS, Pa3JIOKEHUs, 3aMelIeHns, oOOMeHa. Peakimu 3Kx30- u sHnoTepMuyeckue. [IpaBuio
beptomne. Temnooii addekr peakiuu. Tepmoxumuueckue ypaBHeHUsA. CKOPOCTh XMMHYECKHUX
peakuuid, sHeprus, XuMuueckas KuHeTuka. OOpaTUMOCTb XMM. peakLUid, CKOPOCTh PEaKIUU.
Koncrantsl paBHoBecust, npuniun Jle [llatenbe. D1eKTpONMUTHI, HEANEKTPOIUTHI, TUCCOLIUAIUS,
acconuanuda, THAPATUPOBAHHBIC MHOHBI, KAaTHOHBLI, AHUWOHBLI, CTCIICHb BHGKTpOHHTquCKOﬁ
JTUCCOLIMAIUY.

I'maponus, ruApoIn3 MO KaTHOHY, aHUOHY, MOJIEKYJISIPHBIM M MOHHBIN BHJI YPaBHEHUs, PEAKLUs
cpenpl.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  OKUCIHTEIb, BOCCTAHOBUTEIb,
AJIIEKTPOHHBIN OalaHC

AnTOopuUTM, CXeMa dJIEKTPOHHOTo OajaHca, MPOIECChl OKUCICHHSI, BOCCTAHOBIICHUS, OKHCIUTENb,
BOCCTAHOBUTENb. JJIEKTPOJIU3.

Tema 4 BEHIIECTBA U UX CBOMCTBA.

B nmaHHOM Teme Kypca 3aIUIAaHHPOBAHO H3YyYEHHE NOHSATHH: METAUIMYHOCTB, JJIEKTPOHHOE
CEMENCTBO, MAKpO- U MUKPOJJIEMEHT, METAJTINYECKAsL CBS3b, METAJUIMYECKAs KPUCTAIIINYECKas
peleTka, napaMarHuTHas U IMaMarHuTHas CHOCOOHOCTh

XuMuyeckasi Koppo3us, JIEKTPOXUMHUUECKast KOPPO3Hsl, TPOLECCHI OKUCIIEHUSI, BOCCTAHOBJIEHMUS,
IPOTEKTOp, TMaccuBanusi, HWHruOuTop. Hemeramnbl, 5>IEKTPOHHOE CTPOEHHE, CBOWCTBA,
XUMHUYECKHE MTPEBPALLEHUS, IPUMEHEHHE

OcHoBHOI XapaKkTep, KHCIOTHBIN XapaKTCp, OKHUCIUTCIIb, BOCCTAHOBUTCJ/Ib, KOBAJICHTHAs
noJrsipHasd CBA3b. BI/IHapHLIC COCIMHCHNA. OKCI/IIILI. KucnotHbie 1 OCHOBHEIS OKCH/JBI.



Kucnotsl, TexHuka 6e30nacHoCTd pu paboTe ¢ HUMH, KUCIOTHBIA OCTAaTOK, OECKUCIOPOIHBIE U

KHCIIOpOJIoco/iep)Kamue KUCIoTel. OcCHOBaHUS,
KHCJIOTHBIM OCTaTOK, HOMEHKJIATypa COJICH.

TUIPOKCUIIbHAS TPYIIIIA,

1V. YuyeOHO-TEeMAaTHYECKUH MJIAH.

CopeprkaTeibHas JIMHAS: €CTCCTBO3HAHHE
[TpenMeTHast 001aCTh: XUMUS
KonunuectBo yacoB Bcero: 33
KonunuectBo yacoB B Heaeno: 1

menoun. Comn,

Ne HaumenoBanue paszaenos u | Konuuectso B ToM uucie Ha:
ILIL. | TEM 4acoB Ha Ypoku [Ipaktueckue | KontposbHbIe
paznen paboThl paboThI

1 Tema 1. Crtpoenue 8 7 0 1
emiecrBa (8uacos)

2 Tema 2. ArperaTHble 10 7 2 1
cocrosiiusi Bemects (10
uacoe)

3 Tema 3. Xumunueckue 8 7 - 1
peaxkuuu (8 uacos)

4 Tema 4. BemecrBa u 7 5 1 1
UX cBoiicTBa (8 u)

5 UTOr'O 33 26 3 4

V. MaTepI/IaJIbHO - TEXHHYECKoe olecreyeHune 06pa30BaTeJ’IBHOFO mpouecca.

Memoouueckue nocoous:

1. «lIporpamma no xumuu i 8-11 kinaccoB 001eoOpazoBaTenbHON MKOIB»,2012 rox,

M.: Ipoda , 2012 r.

2. ABTtopckas mnporpamma k yueOHukam noa penakiueit O.C.I'abpuensna,

A.B.Kymnuosoi. st 5—11 knaccoB o61ieo0bpazoBaTenbHbIX yupexaenuit M.: [lpoda,2010
3. Yuebonuk «Xumusa»ll kirace O.C.I'abpuensa, M.: [Ipoda, 2016 r.

4. Kuura mns yuurens «Xumus 11» O.C.I'abpuensn, M.: poda, 2012 r.

Meouapecypcoi:
1. Buneo ypoku «Xumus 11 xmace»
Texnuueckue cpedcmea odyuenus:
1. KommsroTep
IIpoexrop
3. Dkpan

N




MNPUJIOKEHUE Ne 1

KanennapHo-TtemaTnyeckoe nJiaHHPOBaHHe

Tema ypoka

[ara

IIman

daxkt

Kom-Bo
JacoB

[Tpumepnoe 1/3

Tema 1. CTpoenne BemecTBa (8 yacoB)

1.Tema ypoka:

BBoaHBIN HHCTPYKTaX 110
TEeXHHKE 0€30MaCHOCTH.
OcHOBHBIE CBEICHUS O
CTPOECHHUH aTOMa.

Tumn ypoka:
Ypok u3yyeHus HOBOTO
MaTepuaia

03.09

1

§1, ymp
1,2,4

2. Tema ypoka:
OJeKTpoHHas 000J0YKa.
Oco0eHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK
NEPEXO/IHBIX AIEMEHTOB.
Tun ypoka:
KoMOuHMpoBaHHBIN ypOK

10.09

§1, ynp
5,7,8

3.Tema ypoxka:
Ilepuoauueckuii 3aK0H U
NEepUOINYECKasl cCUCTeEMa
J.N. Menneneena.
[TpoBepounas padora Nel
«IIepnognyeckas
cucreMa MeHieneeBa
J..»

Tun ypoka:
KoMOnHMpoBaHHBIN ypOK

17.09

4.Tema ypoka:

HonHas xuMu4IecKas
CBSI3b.

Tun ypoka:
KoMOuHMpoBaHHBIN ypOK

24.09

5.Tema ypoka:
KoBanenTHas
XUMHUYECKasl CBA3b.
Tun ypoka:
KomOuHMpoBaHHbBIN

YPOK

01.10

6.Tema ypoka:
Merammueckas CBs3b
Tun ypoka:
Komb6uaupoBaHHbIN

YPOK

08.10

§5, ynp
1,2,3,4,5

7.Tema ypoka:
Bonoponnas cA3b.
Enunas npupona

15.10

§6, ynp1,2,3,5




XUMHYECKUX CBA3EH
Tun ypoka:
CEMHUHAp

8. KonTpoJsbHas padora
Nel «Ctpoenue aToma.
Bunsl cBs3uy.

Tun ypoka:
KonrtposnbHas pabora

22.10

§1-6, Tetpanb

Tema 2. ArperatHble COCTOSIHHS Belll

ectB (10 uac

06)

9-10. Tema ypoka:
ITonmumepsl
OpraHUYecKue 1
HEOpPraHUYECKUE

Tun ypoka:
Kom0OnHMpoBaHHBIN ypOK

12.11
19.11

2

§7, ynp 1,2,3

§7, ynp 4,5,6

10

11. Tema ypoka:
["a3000pa3Hbie BelecTBa
Tun ypoka:
KoMOnHMpoBaHHBIN ypOK

26.11

§8, ynpl,2,3,4

11

12. Tema ypoka:
IIpakTHyeckas padora
Nel «Ilonyuenue,
pacro3HaBaHHE U
coOupaHue ra3osy.
Tun ypoka
ITpakTuyeckas pabora

03.12

§8, ynp7,12

12

13.Tema ypoxka: Xunkue
BEILIECTBA

Tun ypoka:
KoMOMHUPOBaHHBIN YPOK

10.12

§9, ynp1,2,3,4,7,8

13

14.Tema ypoka:
TBep/ibie BelIEeCTBA.
[TpoBepounas padora Ne2
«ArperaTHbie COCTOSIHUS
BEIIECTBY

Tun ypoka:
KomOuHMpoBaHHBIH ypok

17.12

§10, ynp1,2,3,4.9

14

15.Tema ypoxka:
JucniepcHble CUCTEMBI U
pacTBOpBI

Tun ypoka
KOMOWHHUPOBAHHBIH

24.12

§11, ynp1-8

15

16.Tema ypoka:

Cocras BemecTsa.
Cwmecn.

Tun ypoka:
KomOuH1poBaHHBIN ypOK

14.01

§12, ynp1-9

16

17.Tema ypoxka:
IIpakTHyeckas padora

21.01

§12, ynp10-14

10




Ne2 «Pemenue
SKCIICPUMCHTAJIbHBIX
3aJ1a4 110 OIpeIeJICHUI0
IJIACTMACC U BOJIOKOH).
Tun ypoka:
IIpakTuyeckas pabora

17

18.Tema ypoka:
KonTposbnas padora
Ne2 o Teme:
«ArperaTHble COCTOSTHUS
BELICCTBY

Tun ypoka: KOHTpOJIbHAst
pabora

28.01 1

§7-12, TeTpans

Tem

a 2. Xumnyeckue peaknuu (8 yacon)

18

19.Tema ypoka:
[ToHATHE O XUMUYECKOU
peakuuu. Peakuuu,
uaymue 0e3 U3MEHEHUs
COCTaBa BEUIECTB.

Tun ypoka:
KomMOuH1poBaHHBIN ypOK

04.02 1

§13, ynp
1,3,45,6

19

20.Tema ypoka:
Knaccudukamms
XAMHYECKUX PEaKIUH,
MIPOTEKAIOIINX C
M3MECHECHHUEM COCTaBa
BEIIECTB.

Tun ypoka:
KoMOuHMpoBaHHBIN ypOK

11.02 1

§14, ynp
1-4,6,7,8

20

21.Tema ypoka:
CKOpOCTh XUMHUYECKOM
peaxkuu.

Tun ypoka:
KomOuHMpoBaHHBIH ypok

18.02 1

§15, ynp
1-5,10,11

21

22.Tema ypoka:
O6patuMocTh
XUMHYECKHUX PEaKIUM.
XUMHUYECKOE
paBHOBECHE, YCIOBUS €T0
CMEILEHUS.

[TpoBepounas padora Ne3
«CKOpPOCTh XUMHUYECKUX
peaKkuuii»

Tun ypoka:
KomOuH1poBaHHBIN ypOK

25.02 1

§16, ynp
1-5

22

23.Tema ypoka:

Poxbs BOOEI B
XUMHUYECKHUX PEAKLIMSIX.
Teopus
IIEKTPOJINTUYECKON
JIUCCOLIMAINU.

04.03 1

§17, ynp
1,2,3,8,10

11




Tumn ypoka:
KoMOMHMpOBaHHBIH ypOK

23

24.Tema ypoka:
I'unponns

Tun ypoka:
KoMOnHMpOBaHHBIN YPOK

11.03

§18, ynp
1,2,3,8

24

25.Tema ypoka:
OxucanTenpHo-
BOCCTaHOBUTEIIbHBIE
peaxkuuu. DIEeKTPOIIn3.
Tun ypoka:
KoMOnHMpOBaHHBIN YPOK

18.03

§19, ynp
2,7,9

25

26.Tema ypoka:
Kountpoasnas padora
Ne3 o Teme:
«XMMHYECKHUE PEAKLIUM
Tun ypoka:
KonTponbHas pabota

01.04

§13-19, rerpanp

Tema 3. BemiecTBa 1 HX CBO

ficrBa (8 4)

26

27.Tema ypoka:
Metannsl.

Tun ypoka:
KoMOuHMpoBaHHBIN ypOK

08.04

1

§20, ynpl1,2,3,5,6

27

28.Tema ypoka:
Hewmerannsl.

Tun ypoka:
KomMOuHMpoBaHHBIN ypOK

15.04

§21, ynp1,2,6,7

28

29.Tema ypoka:

Oxkcuabl

Kucnorsr

[TpoBepounas pabota Ned
«Mertainsl. HemeramisL.»
Tun ypoka:
KoMOnHMpOoBaHHBIN YPOK

22.04

§22, ynp1-3

29

30.Tema ypoka:
IIpakTuyeckas padora
Ne3 «Pemenue
AKCTIEPUMEHTATBHBIX
3aJa4 10 OIpeJIeJICHUI0
CBOMCTB KHCJIOT».
Tun ypoka:
KomMOuHMpoBaHHBIN ypOK

29.04

§22, ynp4-7

30

31.Tema ypoka:
OcHoBaHus.

Tun ypoka:
KomOuH1poBaHHBIN ypOK

06.05

§23, yip1,2,5,6,7,8

31

32.Tema ypoka:

Conn.

Tun ypoka:
KomOuHMpoBaHHBIN ypOK

13.05

§24, yp1,2,3,5,6

12




32

33.Tema ypoka:
KonTposbHnas padora
Ned o Teme: «torosas
3a 11 xmacey.

Tun ypoka:
KonrtpomnbHas padora

20.05

§20-24, rerpaan

13




