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IHosicHuTeIbHASA 3aNUCKA.

PaGouas mporpamma y4ebHOTo Kypca «XHUMHS» COCTaBJICHA HA OCHOBE CJICTYIOIIUX
JIOKYMEHTOB:
®denepanbhblil 3ak0H 29.12.2012 Ne273 « O6 ob6pazoBanuu B Poccuiickoit @enepanuny;
®denepalbHBIN TOCYIapCTBEHHBIH 00pa30BaTENbHBIN CTAHAAPT CPEIHEro 00Iero oopa3oBaHUs
(c UIBMEHEHUSIMU | JOIOJHEHUSMHU) YTBEPKACHHBIN MPUKa30M MUHUCTEPCTBA 00pa3oBaHUs U
Hayku P® ot 17 mas 2012 r. N 413.
denepanbHbIl TEpeYeHb Y4YeOHHMKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) MUHHUCTEPCTBOM
o0pa3oBaHUS K HCIOJIB30BAHMIO B  00pa30oBaTEeNbHBIX  YUPEKICHHUSIX, PEATH3YIOLINX
oOpa3oBaTesibHBIE TMporpamMmbl  oOmiero oOpasoBanust Ha 2014-2015 yueOHbIl TOA,
yTBepKIeHHbIN nmpukazom MO P® Ne253 ot 31.03.2014
IMucemo MunucrepcrBa oOpasoBanusi u Hayku P® ot 01.04.2005r. Ne03-417 « O mepeune
y4eOHOro ¥ KOMIIBIOTEPHOT0 000PYAOBaHUS JJI OCHAILIEHUSI 00Pa30BaTEIbHBIX YUPEKIACHUNY;
VYuebnsiii uian MBOY «HoBoMuTponosibsckas cpennss mkona» Ha 2022-2023 yueOHbIH 07,
yTBep)kaEHHBIN [Iprkazom YK-10 ot 31.08.2022r.;
[Tporpamma o yuebnomy npeamery Xumus 10-11 xmaccsl pazpaboTaHa Ha OCHOBE TPUMEPHOU
o0mieo0pa3oBaTenpHON MPOrpaMMBl  CpellHEero o0IIero oOpa3oBaHMs, OJ00peHa pelIeHUuEM
(benepanbHOro yueOHO-METOIUIECKOTO 00BEIMHEHUS 110 00IeMy 00pa30oBaHui0 ( IPOTOKOI OT
28 utons 2016 r. Ne 2/16-3)

[Tporpamma peanuzyercs ¢ MOMOIIbIO 000PYIOBaHUS, IOCTABICHHOTO B paMKaX peain3aluu
(benepanpHOTO MIpoekTa « CoBpeMeHHas IIKOJIay HAIlMOHATBHOTO MpoekTa «OOpazoBaHue)

Hcnoas3yembie YMK

1. I'a6puensn O. C. Xumus. 10 knacc. ba3oBelii ypoBeHb: yued. ais 001eo06pa3oBart.
yupexnaenuii/ O.C. I'abpuenss. — 7-e u3j., crepeoturl. - M.: Ipoda, 2014.

2. I'a6puensn O. C. Xumus. 11 kinacc. ba3oBslii ypoBeHb: yue0. ais 061eo0pazoBart.
yupexaenuit/ O.C. I'abpuensH. — 8- u3a., crepeotwnir. - M.: JIpoda, 2013.

Menn:

*  (opmupoBanue y o0ydyaronmxcs yMeHHs BUAECTh U IOHUMATh [IEHHOCTh 00pa30BaHMUs,
3HaYMMOCTh XHMHUYECKOTO 3HAHUS TSI KQKJOTO YeJIOBEKa, HE3aBUCHMO OT €r0
po¢eCCHOHAIBHON AEATEIbHOCTH;

*  (opmupoBaHHEe y 00y4arOINXCS YMEHUH pa3nudaTh (PaKThl U OLIEHKH, CPAaBHUBATH
OLIEHOYHBIE BBIBOJIbI, BUIETh HX CBSI3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPUEB C
OTIPEIETICHHOW CHCTEMOU IIEHHOCTEH, (hOPMYIUPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO
MO3HILIUIO;

*  (opmMupoBaHHE y 00yUAIOIIUXCS EIOCTHOTO MPEICTABICHHSI O MUPE U POJIH XHUMUH B
CO3JIaHUM COBPEMEHHOI €CTECTBEHHOHAYYHON KapTUHBI MUPA; YMEHHUS OOBICHITh OOBEKTHI U
MIPOLIECCHI OKPYKAOIIEH TEUCTBUTEIIBHOCTH — IPUPOIHOM, COLIMAIIBHOM, KYJIBTYPHOM,
TEXHUYECKOH CpeJibl, — HCIIOJIB3YS U1 STOI'0 XUMUUECKUE 3HAHUS;

*  npuoOpeTeHHe 00yUaIOIIMMHUCS OTBITa PA3HOOOPA3HOU JAEATEILHOCTH, ONIBITA IO3HAHUS
Y CaMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB, MMEIOIUX YHUBEPCATIbHOE 3HAUCHHE ISl PA3ITMUHBIX
BUJIOB JIEATEIHHOCTHU (HaBBIKOB PELIEHUS MPoOeM, IPUHATHS pEeIeHU, IOUCKa, aHAJIU3a U
00paboTku nHGOpPMaIIMK, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHH, HABBHIKOB
COTPY/HUYECTBA, HABBIKOB 0€30MIaCHOTO OOpAaIleHHs C BEIICCTBAMHU B MIOBCEIHEBHON KU3HH).

LleHHOCTHBIE OPUEHTUPHI COACPKAHUS Kypca XUMHUH B CPEJHEN ILKOJIE HE 3aBHCAT OT YPOBHS
W3Y4YEHHUS U ONpeeaoTcs creunuKond XUMUU Kak HayKu. [loHATHE «1I€HHOCTh BKIIIOUAET
€IMHCTBO OOBEKTHBHOTO (CaM 00BEKT) U CyObEKTUBHOTO (OTHOIICHHE CYOBEKTa K 00BEKTY),
MO03TOMY B KaU€CTBE LICHHOCTHBIX OPUEHTUPOB XMMHUECKOr0 00pa30BaHusl BBICTYNAIOT
00BEKTHI, U3y4aeMble B Kypce XMMHHU, K KOTOPBIM y ydaimuxcs GopMupyeTcst IEHHOCTHOE



oTHomIeHue. [Ipu 3ToM BeAyIIyto poiib UTPAOT TO3HABATENbHBIE IIGHHOCTH, TaK KaK JaHHBINA
y4eOHBIN IpeIMeT BXOAUT B IPYIILY IPEIMETOB MO3HABATEILHOTO 1IUKJIA, TJIABHAS 11eJIb
KOTOPBIX 3aKIIIOYACTCA B U3YYCHUU IIPUPOIbI.

OcHOBY MO3HaBATEIBHBIX IICHHOCTEH COCTABIIIOT HAYYHbIC 3HAHUS, HAYYHBIE METO/IbI
MO3HAHUS, a IEHHOCTHBIE OPUEHTALINH, (POPMUpPYEMBIE Y YUALIUXCS B IPOLIECCE U3YUEHUS
XUMHHU, TPOSABIIAIOTCA:

° B IpHU3HAHWU [ICHHOCTHU HAYYHOI'O 3HAHHA, CTr'O HpaKTI/I‘lCCKOﬁ 3HaAa4YUMOCTH,
JIOCTOBEPHOCTH;

* B IIEHHOCTU XMMHYECKUX METOJIOB UCCIICIOBAHUS KUBOW U HEXKUBOU IPUPOIBI;

* B TIOHUMaHHU CIIO)KHOCTH M IPOTHBOPEUYMBOCTH CaMOTO MPOIecca O3HAHUS KaK
HU3BCYHOI'O CTPEMIJICHUA K Hctune.

B kadyecTBe 00BEKTOB IICHHOCTEH Tpy/a U OBITa BBICTYNAIOT TBOPUECKAs CO3HIATEIbHAS
NeSITEIBHOCTB, 3I0POBBI 00pa3 )KU3HU, a IEHHOCTHBIC OPUEHTAIIUU COJIEPIKAHUS Kypca XUMHUH
MOTYT paccMaTpUBaThCs Kak (popMupoBaHHE:

* YBAXKUTCIIBHOI'O OTHOMICHUSA K CO3I/I[[aTeJILHOI\/JI, TBOp‘-ICCKOﬁ JACATCIBHOCTH,

*  TIOHMMaHUs HEOOXOIUMOCTH 370POBOTO 00pa3a KU3HH,

*  MOTpeOHOCTH B OE3yCIOBHOM BBIMIOJTHECHHUH MTPABWII O€30IIACHOTO UCTIOIB30BaAHUS
BEIIECTB B IOBCETHEBHOW YKU3HU;

*  CO3HATEJIBHOIO BEIOOpA Oymyieit mpoecCUOHATBHON IS TSIIEHOCTH.

Kypc xumun 0071a1aeT BO3MOXKHOCTAMU sl POPMUPOBAHUSI KOMMYHUKATHBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTABIISIOT MPOIIECC OOMICHUS, TPAMOTHAS PEYb.

LIeHHOCTHBIE OPUEHTAIIMH Kypca HAaIpaBJICHbI HA BOCTUTAHUE Y 00YJaIOIIIXCS:

* MMPaBUJIBHOI'O UCIIOJIB30BAHUA XUMHAYECKOU TCPMHUHOJIOTMU U CUMBOJIMKHA;

*  TOTPeOHOCTH BECTH JUAJIOT, BBICITYIINBATH MHEHUE ONIIIOHEHTA, Y9aCTBOBAThH B
JIUCKYCCHU;

*  CHOCOOHOCTH OTKPBITO BBIPAKATh U apTYMEHTHPOBAHO OTCTAUBATh CBOKO TOUKY 3PCHUSI.

®opmMbl, METObI, MOAX0AbI B 00y4eHUH, KOHTPOJb 3HAHUI

MeTtoabl 00yueHUs: HaONI0AEHUE, TUIIOTE3a, SKCIIEPUMEHT, HAIJISIHO —UJUIIOCTPAaTUBHBIH,

perOﬂYKTHBHBIﬁ, HpO6J’I€MHOFO HU3JI0KCHUA, HaCTUYHO MMOMCKOBBIH.

®dopMbl YPOKOB: YPOK — KOHpEepeH1us, becena, pacckas, ypoK —1eJ0Basi Urpa, ypok —

MyTCHWICCTBUC, YPOK —CECMHHAP, YPOK —JICKIHA, YPOK —3a4UCT

Pabora yuamuxcs: camocTosiTeNibHas, B TPyIax, MpakTU4eckas, UHAUBUyaIbHbIE TBOPUECKUE

3aJaHusd.

@DopMbl KOHTPOJIS: (PPOHTANIBLHBIN, CAMOKOHTPOJIb, TECTOBBIE PA0OTHI, CPE3bl, MPOBEPOUHBIE,

HUTOTI'OBLIC KOHTPOJIBHBIC pa6OTBI, CO3JaHHUC Hpe3eHTaI.IPII>i, 3aIaHUs TBOPUCCKOTO XapaKTepa.

Mecto Kypca XUMUHM B 0a3MCHOM y4eOHOM IUTaHE
B cootBerctBHU ¢ TpeboBaHMsIMU DeiepalibHOIO rOCYIapCTBEHHOT0 00pa30BaTeIbHOTO
CTaH/apTa CPeIHEeTo 00IEero 00pa30BaHMs MPEeaMET « XUMHS» N3ydaeTCs
34 4. B 10 xnacce, 34 4. B 11 knacce (68 4 3a 1Ba roga o0yueHus) Ha 6a30BOM ypOBHE.



I[InanupyemMble pe3yJibTaThbl OCBOEHHS IpeIMeTa, Kypca

JInyHOCTHBIE

— B IICHHOCTHO-OPHUEHTAIIMOHHOW cdepe — OCO3HAaHHWE POCCUUCKOMN
rpaKIaHCKOM MIEHTUYHOCTH, MaTPUOTHU3Ma, YyBCTBA FOPAOCTU 32 POCCUICKYIO
XUMHUYECKYIO HAYKY;

— B TPYZIOBOH c(hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY NaibHEUIeH
00pa30BaTENbHON TPAEKTOPUH U TPYILOBOU JEATEIBHOCTH;

— B TMO3HABATEIbHOHN (KOTHUTHBHOM, MHTEJUICKTYalIbHOMN) chepe — yMeHue
YIPaBIIATh CBOEH MO3HABATENBHON JIEATEIBHOCTHIO, TOTOBHOCTh U CIIOCOOHOCTh
K 00pa3oBaHUIO, B TOM YHCJIE caMOOOpPa30BaHHUIO, Ha MPOTSHKEHUN BCEH JKU3HH,
CO3HATEJbHOE OTHOIIEHHWE K HENpPEepPHIBHOMY O00pa30BaHMI0 KaK YCIOBHIO
yCHENTHOM MPO¢eCCHOHATBHOM U 00IIIECTBEHHON JeATeTLHOCTH;

— B cdepe cOepexeHHs 3M0pOBbs — MPUHATHE M pealn3anus IeHHOCTEN
3I0pOBOTO W 0e30macHOro oOpasza KHU3HU, HENPUSITHE BPEIHBIX MPUBBIYEK
(KypeHusi, ymoTpeOJIeHUs] aJKOrois, HApKOTUKOB) Ha OCHOBE 3HAaHUH O
CBOICTBaX HAPKOJOTUYECKUX U HAPKOTUYECKUX BEIIECTB.

MeTaHpe,[[MeTHLIe

Perynarusnasie YY/I:

® CaMOCTOSITEIPHO OOHAPY)KHMBATh M (POPMYITHPOBATH YIeOHYIO TTPOOIEMY,
OTIpeNIeNIATh 1IeNb YIeOHON AeITeIbHOCTH;

® BBIIBUraTh BEPCUU peUIeHHs MpoOJeMbl, OCO3HABATh KOHEUHBIH
pe3yibTar, BHIOMPATh W3 MPEUIOKEHHBIX M HCKATh CaMOCTOSITEIHHO
CpeICTBA JOCTIHKEHHS LIEJIH;

® COCTaBJAThH (MHIUBUAYAIbHO WIH B TPYIIIE) [UIaH PEIICHUS TPOOJIEMBI;

e paboTas MO TIUIaHy, CBEPSATh CBOM JCHCTBHS C TEIBI0 U, IMpH
HE0O0XO0AMMOCTH, UCIIPABIATH OIMOKH CaMOCTOSITEIBHO;

e B JuHajore C YYUTEJIEM COBEpPUICHCTBOBATh  CAMOCTOSITEILHO
BBIpPAOOTaHHBIE KPUTEPHH OIICHKH.

ITosnaBarensHbie Y Y /1:

® aHAJIM3UPOBATh, CPABHHUBATH, KIACCUPUIIUPOBATh U 00001maTh (PaKThl U
SIBJICHUS, BBISIBJIATh WX IPUIHHHO-CIICJCTBCHHBIC CBSI3H.

® OCYILECTBIATh CpPaBHEHHE, KIIACCU(PUKAILUIO, CAMOCTOSTEIBHO BHIOHMpast
OCHOBAHUS U KPUTEPUH JIJIS YKa3aHHBIX JIOTUYECKUX ONEPALINA;

® CTPOUTH JIOTMYECKOE pAcCCyXJECHHME, BKIIOYAIOIIEE YCTAHOBIIEHUE
MIPUYHUHHO-CJIEICTBEHHBIX CBS3CH.

® CO3/1aBaTh CXEMAaTHYCCKHE MOJCIIA C BBIACIICHHEM CYIICCTBEHHBIX
XapaKTePUCTHK 0OBEKTa.

® COCTaBJATh TE3UCHI, Pa3NUYHbIE BUABI TIAHOB (IIPOCTHIX, CIOXKHBIX WU
T.IL).

e 1peoOpazoBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUJA B APYrou (Tabiuiy B
TEKCT H TIp.).

® YMETh OIPEJACIATh BO3MOXKHBIC HMCTOYHHUKH HEOOXOJIMMBIX CBEICHUH,
MPOU3BOJUTh TMOUCK WH(GOPMAILUK, AHATU3UPOBATh W OILICHUBATH €&
JIOCTOBEPHOCTb.

Kommynukatusnsle YV /I:

® CaMOCTOSITEIIbHO OpPraHM30BbIBATh Y4eOHOE B3aUMOJICHCTBHE B TPYIIIE
(ompenensaTh OOMIHME IENTH, PACIPENCIATh POJIH, JOTOBAPUBATHCS JIPYT C
JIPYrOM | T.]1.).




[IpenmeTHbIE

1) B MIO3HABATEJIBHOU cdepe:

— 3HaHue (MOHUMaHUE) U3YYCHHBIX MOHITHUM, 3aKOHOB U TEOPHUIA;
— YMEHHE ONMUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITENIEHO
MIPOBEJICHHBIC HKCIIEPUMEHTBI, UCIIOJB3YS AJI TOr0 €CTECTBEHHBIIN
(pycckuii, poJIHOM) SI3BIK U A3BIK XUMUH;

— YMEHHE KJIacCU(UIIMPOBATH XUMHUECKHUE JIEMEHTBI, IPOCTHIE U
CJIOXHBIE BEIIECTBA, B TOM YUCJIE U OPIraHUYECKUE COECTUHEHMS,
XUMHYECKHUE PEAKIUU 10 Pa3HbIM OCHOBAHUSIM;

— YMEHHE XapaKTepU30BaTh U3yUEHHBIE KJIACCHl HEOPraHUYECKUX U
OpPraHUYECKHUX COSIUHEHHM, XUMUUECKUE PEAKIIHH;

— TOTOBHOCTB IPOBOJUTH XUMUYECKHI SKCIIEPUMEHT, HAOII0IaTh 32
ero NpoTeKaHueM, PUKCUPOBATH PE3yNIbTAThl CAMOCTOATEIHLHOTO U
JIEMOHCTPUPYEMOI'0 SIKCIIEPUMEHTA U JEJIaTh BBIBObL;

— yMeHue GopMyJInpOBaTh XUMHUECKUE 3aKOHOMEPHOCTH,
IIPOrHO3MPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 AHAJIOTUHU CO
CBOMCTBAMM M3YYEHHBIX;

— MOMCK UCTOYHUKOB XMMHUECKON MH(POpMALUH, TOITy4eHHE
HE00X01MMOM HHpOPMALINH, €€ aHATIN3, U3TOTOBJIEHUE XUMHYECKOTO
MH(GOPMALIMOHHOTO IPOAYKTA U €0 MPEe3eHTaLUs;

— BIIaJIcHUE 00s3aTEIbHBIMY CIIPAaBOYHBIMHU MaTepHAIaMU:
[Tepnoanueckoil cuctemoit xumudeckux 3neMeHToB . M. Menaeneena,
TabuIel PaCTBOPUMOCTH, PICKTPOXUMUYECKUM PSIIOM HATPSKESHHIA
METAJJIOB, PSAAOM IEKTPOOTPULIATETLHOCTH — JIJISl XapaKTEPUCTUKH
CTPOEHUS, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XMMHUYECKHUX
aneMmeHToB [-IV nepnooB 1 06pa30BaHHBIX UMH NMPOCTHIX U CJIOKHBIX
BELIECTB;

— YCTaHOBJICHHE 3aBUCUMOCTH CBOMCTB M IPUMEHEHUS BAXKHEHTITUX
OpPraHUYECKUX COEJUHEHUM OT X XUMUYECKOTO CTPOEHHUS, B TOM YHCIIE U
00YCIIOBJIIEHHBIX XapaKT€pPOM 3TOT0 CTPOEHUs (TIPeaeIbHBIM WU
HEnpeIeIbHBIM) H HaTu4ueM ()yHKIIHOHATBHBIX TPYIIIT;

— MOJIETUPOBAHUE MOJIEKYJ BAXKHEUIITNX HEOPraHUUECKUX U
OpraHUYECKHX BEIIECTB;

2) B IICHHOCTHO-OPUEHTAITMOHHON c(hepe — aHaJIu3 U OlIEHKa
MOCJIEICTBHUM 111 OKpY>KaloIien cpebl ObITOBON M MTPOU3BOICTBEHHON
JeSATETbHOCTH YeI0BeKa, CBA3AHHOM C MPOU3BOJICTBOM U MepepadOTKON
BKHEUIIINX XUMUUYECKHUX MTPOTYKTOB;

3) B TPYIO0BO# chepe — MPOBEACHHUE XUMUUYECKOTO SKCIIEPUMEHTA;
pa3BUTHE HABBIKOB yueOHOM, MPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM
JeSTETHHOCTH MPU BBIMOJIHEHUN UHAUBHUIYAIbHOTO MPOEKTA M0 XUMUU;
4) B cepe 310poBoro odpasza KU3HU — COOIOIEHUE TTPABHIT
0e30MmacHOro 00palleHNs ¢ BEIIECTBAMH, MaTepHalaMy U XUMUYECKUMU
IpoLECCaMy; OKa3aHUE NEPBOM MOMOIIY NPU OTPABJICHUAX, OKOTrax U
JIPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIaOOPATOPHBIM
000pyI0BaHUEM.




Conep:kanue yyeOHOro npeamera, kypea 10 kaace

Paznen/tema Conepxanue

Teopus crpoeHus [Ipenmer oprannyeckoi XuMunu. MecTo U 3HaYE€HHE OPraHNYECKON XUMUU B
OpPraHUYECKHUX CHUCTEME €CTECTBEHHBIX HayK. BaneHTHOCTB. Xumuueckoe crpoeHne. OCHOBHBIE
COCIMHEHUN IIOJIOXKEHUS TEOPUH CTPOCHUS OPraHUYECKUX COCTMHEHUN. YTIIEPOIHBIN CKEJIET

OpraHn4eckor MoJieKysbl. KpaTHOCTh XuMu4eckou cBsizu. Mzomepus u
H30MEPBI.

YrieBogopobl 1 Ux
MIPUPOJIHBIE
HMCTOYHHUKHU

Anxansl. [IpuponHblii ra3, ero coctaB ¥ NPUMEHEHUE KaK HCTOYHUKA YHEPIUH U
XUMHYECKOTO ChIPbs. | 'OMOIOrH4eCKuil psii MpeAeNbHBIX YIIIEBOAOPOIOB.
W3omepust 1 HOMEHKIAaTypa ankaHoB. MeTaH M 3TaH Kak IpeICTaBUTENIN
ankaHoB. CBolicTBa (TOpeHue, peaKkIuy 3aMeLICHUS, TUPOITU3,
neruapuponanue). [Ipumenenue. KpekuHr u uzomepusanys aakaHoB.
AJNKUIbHBIE pauKaibl. MeXaHu3M CBOOOJHOPAANKAIBHOTO rajJOreHUPOBAHUS
AJIKaHOB.

AJNKeHBI. DTUJICH KaK MpeCTaBUTeNb ankeHoB. [lomyuenue sTuseHa B
MIPOMBIIIUIEHHOCTHU (AETHAPUPOBAHUE dTaHA) U B JJabopaTopuu (AeruapaTaius
staHona). ColicTBa (ropeHue, OpoMHUpOBaHKE, THAPATALINSA, TOTUMEPHU3AIIHS,
okucienue pactsopoM KMnO4) u npumenenue stuiieHa. [lonustunes.
[Iponunen. CrepeoperynsapHocTs noaumMepa. OCHOBHBIE NOHITHSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX coelMHeHuI. Peakiuu noinuMepusanuu.

Juensl. ByTagueHn v U30MpeH Kak MpecTaBUTeNN AUeHOB. Peakiiuu
MPUCOEANHEHUS C YyJaCTUEM CONPSKEHHBIX TUEHOB (OpoMUpOBaHUE,
MOJTIMMEPH3AITHs, THAPOTATIOTeHUPOBAHUE, THAPUpOBaHue). HaTypasbHbIi 1
CUHTETUYECKNH KaydyKu. Pe3uHa.

ANKUHBL. ATIETHIICH KaK MpeICcTaBUTeNh alKMHOB. [lonyueHue ameTuieHa
KapOUIHBIM B METaHOBBIM criocobamu. [Tomyuenne kapOuaa KambIus.
CaoiicTBa (ropeHue, OpoMupoBaHUE, THAPATALNS, TPUMEPU3ALINS) U
pUMEHEHUE alleTHIICHA.

Apensbl. benzon kak npeacraBuTesb apeHOB. COBpEMEHHBIE ITPEICTABIEHUS O
cTpoennu Oenzoia. CBoricTBa OeH30i1a (TOpeHUe, HUITPOBAHNUE, OPOMHUPOBAHNE)
U €T0 IPUMEHEHHUE.

Hed b 1 cioco6s! ee nepepadbotku. CoctaB HedTH. [lepepaboTka HeTH:
HeperoHka U KpeKuHr. PuGopMHuHT HU3KOCOPTHBIX HedTenpoaykToB. [lonsTue
00 OKTaHOBOM YHCIIE.

Kucnoponconepxamiue
OpraHUYECKHE
COEIUHEHUS

CrupTsl. MeTaHOI U 3TaHOJM KaK MPEJCTABUTENU NPEeIbHBIX 0OJTHOATOMHBIX
criuptoB. CBoO¥CTBa ATaHOJIA (TOPEHUE, OKUCIICHUE B aJIbJICTHU]I,
neruapatanus). [lomydenne (OpoKeHHUEM TITFOKO3BI M THAPATAIlUEH dTHIICHA) U
MMPUMCHCHHUC 3TAHOJIA. OTUIIEHTJIUKOJIb. FHHHepI/IH KaK €II¢€ OJUH
MPeICTaBUTEIh MHOTOATOMHBIX CTUPTOB. KauecTBeHHas peakius Ha
MHOI'0AaTOMHBIC CITMPTHI.

®enox. [Tonyuenue denona uz kKaMeHHOTo yriia. KaMeHHBbI yromib u ero
ucronb3oBaHne. KokcoBaHMEe KaMEHHOIO yTJIsl, BaKHENUIINE IPOTYKThI
KOKCOXMMHUYECKOTO MPON3BOICTBA.

B3anmMHoe BnusiHME aTOMOB B MOJIeKyJie (peHosa (B3auMoIecTBIE C OPOMHOM
BOJIOH M ruApokcuaoM HaTpus). [lonydenue u mpumeHenue GeHomna.
AJ'II)JICFI/II[I)I. d)opManLnean " alCTAJIbACTHUA KaK NPCACTABUTCIIN aJIbACTUI0B.
[Tonsatue o keroHax. CBocTBa (peakiys OKUCICHHS B KUCIOTY U
BOCCTAHOBJICHUS B CIIMPT, pCAKIUA ITOJUKOHACHCAINN (bOpMaJ'H))IeFI/I)Ia C
denonom). [lonyuenue (OKUCICHHEM CIIUPTOB) M MPUMEHEHHE
dbopmanpaernna u anetanpaeruaa. eHonohpopmMalbIeTruIHbIe TIACTMACCHI.




TepMOmIacCTUHYHOCTh U TEPMOPEAKTUBHOCTb.

Kucnotel. YkcycHast KucinoTa Kak npecTaBUTENb MPEIesIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. CBOMCTBA YKCYCHOM KUCIIOTHI (B3aUMOJICHCTBHE C
MeTaJulaMH, OKCUJIAMH METAJIOB, THIPOKCUAAMU METAJJIOB U COJIIMU;
peakuus stepuduxanyn). [lpumeHenne ykCycHOU KUCTIOTHI.

Kupsl. CrnoxHbie 23UpPHI KaK MPOIYKTH B3aUMOJICHCTBHSI KUCIOT CO
crnupTaMu. 3HaYeHHE CI0KHBIX 2(UPOB B MPUPOJIE U KU3HU YEJIOBEKA.
OtnenbHbIE MPEACTABUTEIN KUCIOT MHOTO CTPOCHUS: OJIEMHOBAs, JTMHOJIEBAs,
JMHOJICHOBAs, aKpUJIOBas, I1aBesieBast, OeH30MHasl.

Kupsl kak cnokHbIe (QUPHI TTUIEPUHA U )KUPHBIX KAPOOHOBBIX KHUCIIOT.
PacturenbHble U )KUBOTHBIE )KUPBI, X COCTAB. ' MAPOIN3 WM OMBUICHHE
xupoB. Mbuta. Cunternueckue moromue cpenctea (CMC). [Ipumenenue
KHUPOB. 3aMEHA KUPOB B TEXHUKE HEMHILEBBIM CHIPHEM.

VYrnesoasl. [lonsTue 06 yriesogax. I'moko3a kak npeacTaBUTENb
MoOHOcaxapuaoB. [loHATHE 0 TBOMCTBEHHOUN (YHKIIMHU OPTaHUYECKOTO
COEJIMHEHUS Ha IPUMEPE CBOMCTB IIFOKO3bI KaK aJIbJErH/1a ¥ MHOIOATOMHOI'O
CIMpTa — anbjAerugocnupra. bpoxeHue riaoko3bl. 3HaYEHUE U IPUMEHEHUE
III0KO3bl. PPYKTO3a KAK U30MEP IITFOKO3BI.

Caxapo3a Kak npeacTaBuTelNb qucaxapuioB. [IponsBoacTBo caxapa.
Kpaxmain n nenmtosno3a kak npeJcTaBUTeN noiaucaxapuioB. CpaBHEHHE UX
CBOICTB U Ononoruyeckas posib. [[puMeHenne 3Tux nojarucaxapHuios.

AzoTrcoaepikaliue
OpraHHYECKHE
COEIMHEHUS

AmuHbI. MeTHIaMHH KaK MPpeICTaBUTENb aTU(paTHUeCKUX aMUHOB U aHUJIMH —
Kak apomaTryeckux. OCHOBHOCTh aMUHOB B CPaBHEHUHU C OCHOBHBIMU
CBOWCTBaMM aMMHaKa. AHUJIUH U €r0 CBOMCTBA (B3aUMOJEICTBHE C CONISTHON
KHCIIOTOM 1 GpOMHOI Bof0i). B3anMHoe BiMsiHHE aTOMOB B MOJIEKYJIaX
OpPraHMYECKHUX COEAMHEHUN Ha puMepe aHwinHa. llonyuenue anunmHa no
peakuuu H. H. 3ununa. IIpuMeHnenue anwinHa.

AMUHOKHUCIIOTBL. ' TMIIMH U alnaHWH KaK IpeICTaBUTENIN IPUPOIHBIX
aMUHOKHCIIOT. CBOMCTBAa aMUHOKHCIIOT KaK aM(OTEpHBIX OPraHUYECKUX
COeZIMHEHUH (B3aUMO/ICHCTBHE C LIeTI0oYaMH U KUciioTaMu). OcoOeHHOCTH
JUCCOLIMALNY aMUHOKHCIIOT B BOJHBIX pacTBOpax. bUnonspHbIe HOHBI.
OO0pa3zoBaHue MOIUIIENTHI0B. AMMHOKAIPOHOBAs KUCIIOTA KaK MPEICTaBUTEIb
CUHTETUYECKUX aMUHOKHUCIOT. [IOHATHE O CHHTETHUYECKUX BOJIOKHAX Ha
IpUMepe KarpoHa. AMMHOKHCIIOTHI B IPUPOJE, UX OMOIOrHUYecKas poJb.
HezaMeHNMBIE aMHUHOKHCIIOTHI.

benxu. benku xak nomunentuasl. CTpykTypa 6enKkoBbIX MosieKyl. CBoiicTBa
0eNKOB (ropeHue, TUAPOIIN3, IIBETHHIE peakinu). bruomornueckas posb OEIIKOB.

XUMHUA U KU3HD

[Tnactmacel U BojokHa. [lonuMepu3anus U MOMUKOHACHCAIHS KaK CIIOCOOBI
MOJTy4EHUS] CHHTETUYECKUX BHICOKOMOJICKYISPHBIX coequHeHuit. [Tomyuenue
HCKYCCTBEHHBIX BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN XMMHYECKOM
Moaudukanueit npupoAHbIX monuMepoB. CTpoeHHe MOJIMMEPOB: JTUHEHHOE,
IIPOCTPAHCTBEHHOE, CETYATOE.

[Tonsarue o mnactmaccax. TepMOMIaCTUYHBIE U TEPMOPEAKTUBHBIC TTOTUMEPHI.
OTtaenbHBIC IPEACTABUTEIN CUHTETUYECKUX U UCKYCCTBEHHBIX MOJIMMEPOB:
benonopopmanbIeruIHbIE CMOJIBI, TOTUBUHUIXIOPUI, Te(DIOH, HEILTYI0U]T.
[TonsiTue o xuMHUyeckux BojokHaX. HarypanbHbie, CHHTETUYECKHE U
UCKYCCTBeHHbIE BoJOKHA. Kitaccudukarys u oTaenpHble IpeIcTaBUTeNn
XUMHUYECKHUX BOJIOKOH: alleTaTHOE (TpUALETaTHBIH 1IENK) U BUCKO3HOE,
BUHWIXJIOPUAHOE (XJIOPHH), HOJTUHUTPUIbHOE (HUTPOH), MOJTHMAMHTHOE




(karpoH, HaiJIOH), oMM GUpPHOE (JTaBCaH).

®epmentsl. DepMeHTHI KaK OMOJIOrMUYECKHE KaTalu3aTophbl OEITKOBON PUPOIBI.
[Tonsitue o pH cpeapl. OcoOeHHOCTH CTPOCHHS M CBOMCTB (CEIEKTUBHOCTD U
3¢ (HEeKTUBHOCTH, 3aBUCUMOCTD JCHCTBHS OT TeMiepaTypsl U pH cpensr
pacTBopa) pepMEHTOB IO CPAaBHEHUIO C HEOPTAHMYECKUMHU KaTaln3aTopaMHu.
Pounb (hepMEHTOB B KU3HEACATEIILHOCTH KUBBIX OPTAHU3MOB U TTPOU3BOJICTBE.
Buramunsl [IonaTre o BuTamMuHax. Bujibl BUTAMUHHON HEJOCTATOYHOCTH.
Knaccudukanus BuramuaoB. Buramun C Kak npeacTaBUTENb
BOJIOPACTBOPUMBIX BUTAMUHOB ¥ BUTAMHUH A KaK MPEACTaBUTEIh
JKUPOPACTBOPUMBIX BUTAMHUHOB.

I'opmownsl. [TonsiTHE 0 ropMOHaX Kak OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX,
BBITIOJIHSIFOITUX SHJOKPUHHYIO PETYIISIIIUIO )KU3HEACSATEIbHOCTA OPTaHU3MOB.
Baxueiimme cBolicTBa TOpPMOHOB: BBICOKasi PU3HOJIOTHYECKASI aKTUBHOCTD,
JTUCTAHIIMOHHOE JEHCTBHE, OBICTpOE pa3pylieHue B TKaHsaX. OTaensHbIe
Mpe/ICTaBUTEIM TOPMOHOB: MHCYJIMH U aapeHanuH. [Ipodunaktuka caxapHoro
nuabera. [loHATHE O CTEPOUTHBIX TOPMOHAX HA TIPUMEPE MOJIOBBIX TOPMOHOB.
JlexapcTBa. JlekapcTBeHHAss XUMUS: OT ATPOXUMUHU U hapMaKOTEepanuu 10
XUMHOTEpanui. AHTHOMOTHKH U JucOakTeprno3. HapkoTuueckue BemecTna.
Hapkomanus, 60opb0a ¢ Hel 1 mporITaKTHKA.

Pemrenue 3 a 1a 4 mo oprannyeckoi Xxumuu. Perenue 3a1a4 Ha BBIBOJ (DOPMYJIBI
OpPraHMYECKUX BEIIECTB MO MPOIYKTaM CrOPaHUS U MACCOBBIM JIOJISIM
AJIEMEHTOB.

Coaepxanue yueOHOro npeamera, kypca 11 kaace

Paznen/Tema CopepxaHue

[lepuognueckuit Ortkpsitue . . MenaeneessiM [leprnoanueckoro 3akona. [lepBrie

3aKOH U CTPOEHHUE MOTBITKY KJIACCU(PUKAIIMU XUMUYECKUX PJIEMEHTOB. BakHelne moHsTus
aromMa XHMHH: aTOM, OTHOCUTEIbHAS aTOMHAs U MOJICKYJIsipHast Macchl. OTKpBITHE

. . Menneneesbim [lepuogunueckoro 3akoHa. [lepuoauyeckuil 3aK0H B
dbopmynuposke JI. 1. Menneneena.

IIepuonnueckas cucrema Jl. U. Menneneesa. [lepuogunueckas cucrema /1.
N. MenpeneeBa kak rpaduueckoe otoopakenue [lepuoamueckoro 3akoHa.
Paznuunbie BapuanTel llepuoanueckoi cucremsl. [leproasl v rpynmsl.
3nauenue [lepronnueckoro 3akoHa u [lepuogndeckoil CUCTEMBI.

Crpoenue atoM a. AToM — ciiokHas yacThla. OTKPBITUE 2JIEMEHTAPHBIX
YACTHI] U CTPOCHUS aToMa. SApo aToMa: MpOTOHBI U HEUTPOHBI. M30TOTIEI.
N3oTonsl Bogopoaa. DIEKTPOHBI. DIIEKTPOHHAsS 000JI0UKa.
DHepreTuyeckui ypoBeHb. Opoutanu s- u p-. d-OpOurtanu. Pactipenenenne
AJIEKTPOHOB TI0 SHEPTETUICCKUM YPOBHSIM U OPOUTAIISIM. DICKTPOHHBIC
KOH(UTYpali aTOMOB XUMHUYECKUX 3JIEMEHTOB. BajeHTHBIE BO3MOXKHOCTH
aTOMOB XUMHUYECKHUX JIEMEHTOB.

[lepronnueckuii 3akOH U cTpoeHHe aToM a. COBpEMEHHOE TIOHITHE
xuMH4Ieckoro anementa. CoBpeMeHHasi opmynuposka [lepuogndaeckoro
3akoHa. [I[ppyunHa nepuoIMYHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX
251eMeHTOB. OCOOEHHOCTH 3aIlI0JTHEHUS SHEPTETUUECKUX YPOBHEH B
JIEKTPOHHBIX 000JI0YKAaX aTOMOB MEPEXOAHBIX AJIEMEHTOB. DJIEKTPOHHBIE
CEMEHCTBA 3JIEMEHTOB: S- M P-3JIEMEHTHI; d- U f-2JIeMEeHTEHI.

Crpoenue BemectBa | KoBanenTHas xumudeckas cBsi3b. [loHsITHE 0 KOBaJICHTHOM CBsi3u. O01Ias




3JeKTpoHHas napa. KpaTHOCTh KOBaJICHTHOM CBSI3H.
DIEeKTPOOTpULATEIBLHOCTD. IlepekpbiBaHMe 3J1eK- TPOHHBIX OpOuTaneil, mu-
u curma-cBsizu. KoBaneHTHast nosispHas ¥ KOBaJIeHTHAs! HEMOJIsIpHas
XUMHUYecKkHe cBs3u. OOMEHHBIN U JJOHOPHO-aKIEITOPHBIA MEXaHU3MbI
o0pa3oBaHus KOBAJIEHTHOM CBsI3U. BeliecTBa MoNeKyIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH ITOCTOSTHCTBA COCTaBa AJIsl BELIECTB
MOJIEKYIsIpHOTO cTpoeHus. Katnonsl u annoHsl. MloHHas cBA3b U ee
cBorcTBa. loHHAas CBA3b KaK KpallHUW CIy4all KOBAJICHTHOMU IOJIAPHON
cBsa3u. GopMynpHas eAMHMIA BenecTBa. OTHOCUTEIBHOCTD JACTICHUS
XMMHUYECKHX CBS3€H Ha THUIIBI.

Mertammueckas Xumuieckas cBsa3b. O0mme pu3nyeckre cBOWCTBa
METaJIJIOB. 3aBUCUMOCTD JIEKTPONPOBOJHOCTU METAIIJIOB OT TEMIIEPATYPHI.
CmutaBbl. YepHble U IBETHBIE CILIABBI.

ArperaTHbl€ C O CTOSIHUSA B elle CTB a. ['a3bl. 3akoH ABoraapo Jisi ra3oB.
MounsipHbIit 00beM Ta3000pa3HBIX BEMIECTB (MpH H. y.). JKUAKOCTH.

Bo nop o aHa s XuMu4e cka s ¢Ba3 b. BogopoaHas cBA3b Kak 0COOBIN
CITy4ail MeXMOJIEKYJIIPHOTO B3aUMOJIeUCTBUSI. MeXxaHu3M ee 00pa3oBaHus
Y BJIUSIHUE HA CBOMCTBA BEIIECTB (Ha nmpumepe Bojbl). Mcnonab3oBanue
BOJIbI B OBITY U Ha MPOU3BOJICTBE. BHYyTpHMOINeKynsapHas BOJIOpPOAHAS CBSI3b
U ee OMOJIOTHYECKasi POJTb.

Tunsl kpucTaIMUecKux pemeto K. Kpucrtammmnueckas pemerka. Monusie,
METaJIJINYECKUE, AaTOMHBIE U MOJIEKYIISIPHBIE KPUCTAJUINYECKUE PEILETKH.
Annotponusi. AMOp(QHbIE BEIIECTBA, UX OTINYUTEIbHbIE CBOICTBA.
Cwmemcu.. CMecH 1 XUMHUYECKHUE COeUHEHUS. | OMOTeHHbIE U
reTeporeHHble cMecu. MaccoBasi 1 00beMHast 1O KOMIIOHEHTOB B CMECH.
Maccoas nons npumeceil. Pemenne 3aaad Ha MacCoOBYIO JOJIIO IPUMECEH.
Knaccudukanus BemecTB Mo CTENeHU X YUCTOTHI.

DNEeKTPOIUTHYECKAS
JUCCOLMALUS

PacTBOpBI Kak TOMOTE@HHBIE CUCTEMBI, COCTOSIIIINE U3 YaCTHII
pPacTBOPUTEIISL, PACTBOPEHHOT'O BEIIECTBA U MPOAYKTOB UX B3aUMOJICUCTBUSI.
PactBopenue kak pu3nko-xuMudecKuit mpoiecc. Maccoast 107151
pPacTBOPEHHOT0 BemlecTBa. TUIbl pacTBOPOB. MolisipHast KOHIIEHTPALIMS
BelecTBa. MUHEpaIbHBIE BOBI.

Teopust 3NEKTPOIUTUYECKON JUCCOLUALIU U. DIEKTPOJIUTHI U
HE3JIEKTPOJUTHI. CTeNEHb 3EKTPOIUTUUECKON Auccounanuu. CUIbHbIE U
ca0ble PICKTPOUTHI. Y PaBHEHHS SJICKTPOTUTHUECKON TUCCOIHATIHH.
Mexanu3m nucconuanuu. CtynenyaTas nucconuanys. Bomopoansrit
MOKa3aTellb.

KucioTel B cBeTE TEOPUU JICKTPOIUTHIECCKOMN nucconuanuu. Oomue
CBOMCTBA HEOPTAHUUYECKUX U OPraHUYECKUX KUCIIOT. Y CIIOBUS TEUCHUS
PeaKIMi MEXTy SJIEKTPOIMTaMH 10 KoHIa. Crierupruyeckre CBOMCTBA
A30THOM, KOHIICHTPUPOBAHHOM CEPHOU U MYPaBbUHOM KUCJIIOT.

OCHOBaHUS B CBETE TCOPUH DIICKTPOJIUTHUECKON JUCCOLMAIUH, UX
KJIacCU(UKAIUs U 00IIHe CBONCTBA. AMUHBI KAaK OPTraHMYECKUE OCHOBAHUSI.
CpaBHEHME CBOMCTB aMMHaKa, METUJIaMUHA U AaHWJIMHA.

Conu B cBETE TEOPUHU AMEKTPOIUTHUECKONU TUCCOIUAIINHN, UX
kiaaccudukaius u obrre cBoiictBa. Conu Kucibie U ocHOBHBIE. Conn
OpraHu4ecKuX KUCJI0T. Mbutall. DJIEKTpOXUMUYECKUN PsIJT HAPSIKEHUM
METAJJIOB U €T0 UCIOJIb30BAHUE JIJIS1 XapaKTEePUCTUKH BOCCTAHOBUTEIIHHBIX
CBOMCTB METAJIJIOB.

IMunponus. Cnydyau ruaponusa coneid. Peakuus cpenst (pH) B pactBopax
TUAPOIU3YIOLIIUXCS COJICH. | MIpOIN3 OpraHMdecKux Be IIECTB, €r0




3HA4YCHHC.

XUMHAYECKUE
peakiuu

Knaccudukanus xummdeckux peakiuil. Peakuuu, uaymue 6e3 n3MeHeHus
cocraBa BemecTB. Kimaccuukanus mo 4ucity U CoCTaBy pearupyronix
BEILECTB U MIPOYKTOB peakuuu. Peakunu pa3noxeHusi, COEAMHEHNs,
3aMelnleHrs: 1 0OMeHa B HEOPraHWYEeCKON XUMHU. Peakinu npucoeiuHeHus,
OTILEIUICHHUS, 3aMEIICHUS U U30MEPU3aLIUU B OPraHUYECKOU XUMUHU.
Peakuun nonuMepusanuy Kak 4aCTHBIN CIIydail peakluil IPUCOCIUHECHMYS.
TemnnoB o 3 PeKT XUMUIECKUX PEaKIIUi. DK30- U SHIOTCPMHUCCKUE
peakiuu. TepMoxumudeckue ypaBHeHHs. PacyeT komyecTBa TEIIOTHI MO
TEPMOXUMHYECKUM YPABHEHUSIM.

CKopocTh XUMUYECKUX peakiy i. [loHaTre 0 CKOpoCTH XUMUYECKUX
peaKiyii, aHAIMTUYECKOE BhIPAXKEHHE. 3aBUCUMOCTb CKOPOCTH PEAKIUH OT
KOHLIGHTpAIMH, JaBICHUS, TEMIIEPATYPHI, TPUPOILI PEATUPYIOLIUX
BEILECTB, IJIOMIAM UX COIIPUKOCHOBEHHUS. 3aKOH JICHCTBYIOIIMX Macc.
Pemienne 3a1a4 Ha XUMUYECKYIO KUHETHKY.

K a 1 anu 3. Karanuzaropsl. Katanus. ['oMoreHHbIN U reTeporeHHbIi
karanus. [I[puMepsl KaTaTUTHUECKUX MPOIIECCOB B MTPOMBIITUICHHOCTH,
TEXHHKE, ObITY. DEPMEHTHI U UX OTJIIMYUS OT HEOPTraHUYECKHUX
karanu3aTopoB. [IpuMeHeHne kaTaau3aTopoB U (HepMEHTOB.
XumMuuyeckoepaBHOBecue. ObpaTumMblie U HEOOpPATUMBIE
peakuyu. XMMHYECKOE paBHOBECHE U CIIOCOOBI €r0 CMEIIEHMsI Ha IpUMepe
nonyuyeHus: ammuaka. CHHTe3 aMMuaka B mpombliiiuieHHOCTH. [lonstue 00
ONTHUMAJIbHBIX YCIOBUAX MPOBEACHHS TEXHOJIOTMYECKOI0O MIpolLecca.
OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE — Mpouecchl. OKUCIUTENBHO-
BOCCTaHOBUTENbHBIE peakiui. OKUCIUTENb U BOCCTaHOBUTENb. OKUCIIEHNE
1 BoccTaHOBeHUE. COCTaBIECHUE YPAaBHEHUM OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKIUi METOJOM AJIEKTPOHHOIO OaJiaHca.

OO01mue cBOCTBa METAIOB. XUMHUYECKUE CBOWCTBA METAIJIOB KaK
BOCCTaHOBHUTENCH. B3auMoieiicTBHe METAJIJIOB C HEMETalJIaMH, BOJIOM,
KHCIIOTaMU U pacTBOpaMHu coseil. Meraminorepmusi.

Koppo3ust meTannoB kak OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIH Mpoliecc.
Croco0bI 3aIUTH METAIIOB OT KOPPO3HUH.

OO0mue cBoHCTBAa HEMETAIIIOB. XUMUYECKHE CBOMCTBA HEMETAIIJIOB KaK
OKHCIHTENEN. B3auMoIelicTBHE C METAJUIAMU, BOJOPOJIOM U IPYTUMH
HeMeTauiamu. CBOMCTBA HEMETAJIIIOB KaK BOCCTAHOBUTEIIEH.
B3aumopeiicTBrEe ¢ IPOCTHIMU U CIOKHBIMU BEIIECTBAMU-OKUCIUTEIISIMHU.
OO01as xapaKTepuCTHKa rajJoreHoB.

OnexTp o i 3. O01Me crocoObl MOTYUESHUS METAIOB U HEMETAJIIOB.
DJIEKTPOIN3 PACTBOPOB U PACILUIABOB JIEKTPOJIMTOB HA IIPUMEPE XIJIOPUIa
HaTpHsl. DJIEKTPOIUTUYECKOE MoTydeHue antoMunus. [Ipaktuueckoe
3HAUYEHHE DJIEKTPOJIN3a. ['abBaHOIUIACTHKA U TAJIbBAHOCTETHS.
3aknueHH e. [lepcekTuBbI pa3BUTHI XUMUYECKOU HAYKH U
XUMHUYECKOT0 MTPOU3BOJACTBA. XUMHSI U MTPOOIIeMa OXpaHbI OKPYKaIoLIEei
CpenBbl.




TemaTu4yeckoe MJIaHMPOBaHME, B TOM YHCJIE ¢ y4eTOM padodeii MporpaMmsbl
BOCIIMTAHUS € YKa3aHHEM KOJMYeCTBA 4YaCOB, OTBOJAMMbIX Ha OCBOeHMe Kax10ii Tembl 10

KJIace.

No Tema paznena [Tpumepnoe By koHTpoOsis
KOJTMYECTBO Kontponbusie | [IpakTuueckue
4acoB paboThI paboThI

1 Teopus cTpoenus 3

OpPraHMYECKUX COCIMHECHHI
2 VYTraeBogopoasl U uX 9 1
MIPUPOJIHBIE UCTOUHUKH
3 Kucnoponconepxamiue 7
OpPraHNYECKHUE COCTUHEHUS
4 A3zoTtcoaepixaiiue 8 1 1
OpraHNYECKHEe COCTMHEHUS
5 XUMUS ¥ )KU3Hb 7 1
Bcero 3a rox: 34 2 2

TemaTH4eckoe NMIaAHMPOBaHUE, B TOM YHCJIe ¢ y4eTOM padoueil mporpaMmsl
BOCIIMTAHUS € YKA3aHHEM KOJMYeCTBA YaCOB, OTBOJAMMbIX Ha OCBOeHHMe KaxK10i Tembl 11

KJIace.

No Tema paznena [IpumepHoe Bun konTpons
KOJIMYECTBO Kontponbusie | [IpakTuueckue
4acoB paboTHI paboThI

1 [lepuoanueckuii 3aKOH U 3 1

CTPOEHHUE aToMa

2 CtpoeHue BeniecTBa 14 1 1

3 XUMHUYECKUE PEAKINH 8 1

4 BemectBa u ux cBoicTBa 9 1 2

Bcero 3a rox: 34 4 3
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