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OBILIASA XAPAKTEPUCTUKA YYEBHOT' O IPE/IMETA
1. OO0wmas xapakTepucTuka yueOHOro npeamMera, ero MecTo B cucTeMe HayK.

[Tpeamer «XuMus» BXOAUT B 00pa3oBaTenbHyI0 001acTh «EcTecTBOZHAHKEY.

[[IkonbHBIA KypC XUMHUHU - OAUH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAy4HOI'O
obpazoBanus. OH BHOCHUT CYHIECTBEHHBIH BKJIAJ B pelIeHHWE 3amad oOmiero oOpa3oBaHus,
oOecnieurBas (HOPMHUPOBAHUE Yy YHAIUXCSI €CTECTBEHHO - HAYYHON KapTHUHBI MHpa, Pa3BUTUE HX
MHTEIJUICKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH, MPUBUTHE IEHHOCTHBIX OPUEHTAIUH, TOJTOTOBKY
K JKU3HHM B YCIIOBHUSIX COBPEMEHHOro o0miecTBa. PyKkoBOJICTBYsCh OOUIMMH IEJIIMU U 33JadyaMu
IIKOJIbl, U3yYeHHE XUMHUHN BHOCUT CBOM BKJIAJ B OOOTalleHHE 3HAHUN YYaIIUXCs, B UX YMCTBEHHOE
pa3BUTHE, B MOJUTEXHUYECKYIO MOJTOTOBKY K TPYy, BRIPAOOTKY KU3HEHHBIX MO3UIUN. XUMUS HE
TOJIBKO MO3HAET 3aKOHBI IPUPO/IBI M TEM CAMBIM, HapsIy C IPYTMMHU HayKaMu, o0bsicHsIeT Mup. OHa
BOOPYKAeT YeJIOBEKa 3HAHUSAMHU [UJIl €ro IMPOU3BOJCTBEHHOM JESITEIBHOCTH, II03BOJISIET B
MPOMBIIIICHHBIX MaciiTabax OCYIIECTBISATh XMMHYECKHE MPOLECCHl B IENAX MOMYyYSHHUS HYKHBIX
BEIIIECTB M MaTepHaIOB. be3 pacKpbITUsS 3TON BTOPOU, NEMCTBEHHOW CTOPOHBI XMMHUHU, HE MOTYT
OBITH MPABHJILHO BOCIIPUHATHI OCHOBBI COBPEMEHHOW HAayKH. YSICHEHHE POJIM XMMUHU KaK OTHOH M3
MIPOU3BOJUTENBHBIX CHJI OOIIECTBA, KaK BaXHOrO (akTopa HAYyYHO — TEXHMYECKOTO Iporpecca
BHOCHT 3HAUUTENIbHBIN BKJIaJ B SKOHOMHUYECKYIO U MOJUTEXHUYECKYIO MTOATOTOBKY YUaIUXCS.

2. OcHOBHbIE 0CO0EHHOCTH pado4eil MPOrpamMMBbl.

PabGouas mporpamma paccuntaHa Ha 68 ydeOHBIX YacOB B COOTBETCTBHHM C KaJICHIAPHBIM
0a3uCHBIM y4eOHBIM IJIaHOM, MpeaycMaTpuBaromuM 34 yueOHbix Henenu B 2016/2017 yuebnom
rony mis 11 kiacca:

% Jlns UTOrOBOTO MOBTOPEHHUS M YCIICIIHOW MOATOTOBKH K SK3aMEHY 110 XMMUH, OPraHU3yeTCs

[IOBTOPEHHUE BCEX TEM, U3YUECHHBIX Ha CTapLICH CTyIEeHHU.
¢ IlpumeHeHue JEKIMOHHO-CEMUHAPCKOTO METO/Ja W MOAYJIBHOIO OOYYEHHs IO3BOJISAIOT

YUUTEII0 HM3JI0KHUTh Y4eOHBI MaTepuan M BBICBOOOAHMTH TEM CaMbIM BpeMs st Oolee

3¢ (GEeKTUBHOIO MOBTOPEHUS BOIIPOCOB TEOPUU M PELIEHU 337a4 Ha MOCIEAYIOIIUX YpoKax

B Ipejenax OTBEIEHHOro yuyeOHoro BpemeHu. Takas ¢opma opraHuzanuu 3aHATUI

MO3BOJISIET YCWJIUTh TPAKTHUYECKYI0 U MPHUKIAJAHYI0 HalpaBlI€HHOCTh IPENoiaBaHus,

aKTUBHEE MPHUOOIIATh yyaluxcs K padoTe ¢ yueOHMKOM U APYTUMH y4EOHBIMU TOCOOUSIMH,

oOecreunB B pe3yibTare 00Jiee BBICOKMI YPOBEHb OJATOTOBKU MIKOJIBHUKOB MO0 XUMUHU

3. Ieuan n 3apa4m y4e0HOro Kypca.
N3ydyeHne XxuMHUM B cTapiiell MIKoje Ha 6a30BOM ypOBHE HAlpPaBJICHO Ha JIOCTHXKEHUE CIIETYIOINX
LIEJICH:
OCBO€HHME 3HAHMH O XHWMHYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpA,
BAKHEUIINX XUMUYECKUX MOHATUSX, 3aKOHAX U TEOPUSX;
OBJIaJleHHe YMEHHMSIMM TIPUMEHATh IIOJyYyeHHbIe 3HaHUSA s OOBSCHEHHS pPa3HOOOpa3HBIX
XUMHUYECKUX SIBIICHUA WU CBOWCTB BEUIECTB, OLIEHKH POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHH U IMMOJIYYCHHNHU HOBBIX MAaTCPUAJIOB,
pa3BUTHe T[I03HABATEIbHBIX WHTEPECOB U HMHTEIEKTYalbHbIX CIOCOOHOCTEH B Ipolecce
CaMOCTOATECIIBHOT'O HpI/IO6peTeHI/I$[ XUMHYECKUX 3HAHUH C HCHOJB30BAHUEM  Pa3JINYHBIX
HMCTOYHUKOB MH(POPMAITUH, B TOM YHCJIE KOMITBIOTEPHBIX;
BOCIIUTaAHHUE y6e)K)IeHHOCTI/I B TO3UTHBHOM pojin XMMUHU B KU3HHU COBPEMCHHOI'O O6H_[eCTBa,
HE00XO0AMMOCTH XMMHUYECKH T'PAMOTHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U OKpYXarolei cpene;
NpyMeHeHHe MOJYyYeHHbIX 3HAHMHA M yMeHMii 71 O€30MacHOTO HCIOJIb30BAaHUS BELIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO3SIMICTBE M HA MPOU3BOJCTBE, PELICHUS MPAKTUYECKUX 3a7ad B
MOBCEHEBHOM JKU3HU, NPEAYNPEKICHUS SBICHUN, HAHOCAIIMX BpEI 3I0POBBIO YEJIIOBEKAa U
OKpY>Karollen cpene.
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4. ba3zoBble TpeOOBaHNs K NPENOJABAHNIO Y4eOHOI0 Kypca, K GOpMHPOBAHHIO
OYYH.

Pabouas mporpamma npeaycmaTpuBaeT GOpMUPOBAHUE Y YUAITUXCS OOMICYIeOHBIX YMECHHIA
U HaBBIKOB, YHHMBEPCAIbHBIX CIIOCOOOB JEATEIBHOCTH M KIIOYEBBIX KOMIETeHUUH. B 3TOoM
HaNpaBIICHUU npuopumemamu Ajis y4eOHOTO mpenMeTa «XHUMHs» B CTAapIIeH IIKoJe Ha 0a30BOM
YPOBHE SIBJISIFOTCS:
-YyMEHHE CaMOCTOATEIbHO W MOTHBHUPOBAHHO OPTraHM30BBIBAaTH CBOIO  IO3HABATEIIbHYIO
JeSITeNIbHOCTD (OT MMOCTAHOBKH LIEJH JI0 MOJTYYECHHUS U OLICHKH pe3yJibTaTa);
-HCTIOJI30BAHKE AJIEMEHTOB IPUUYUHHO-CJICICTBEHHOTO B CTPYKTYPHO-(QYHKIIMOHATLHOTO aHAJIH3a;
-OIpeIeJICHHE CYIIHOCTHBIX XapaKTePUCTHK U3y4aeMOro 00beKTa;
-YMEHHE Pa3BEPHYTO OOOCHOBBIBAThH CYKJEHUS, JaBATh ONpPEIEICHUs, TPUBOJAUTH 10KA3aTEIbCTBA;
-OLICHMBAaHUE U KOPPEKTUPOBKA CBOETO IIOBEJCHUS B OKPYKAWOIIEW Cpele, BBIIOJIHEHUE B
MPAKTUYECKON JIEATETbHOCTH U B TIOBCEIHEBHOM JKU3HU IKOJIOTMYECKUX TPEOOBAHUM;
-HCIIOJIb30BaHUE MYJIBTUMEIUHHBIX PECYpCOB M KOMIIBIOTEPHBIX TEXHOJOTUN a1 00paboTKw,
nepenavyn, cUcTeMaTh3aluyd WH(OpManuu, co3AaHus 0a3 JaHHBIX, MPE3CHTAMH PE3yJIbTaTOB
[M03HABATEJIbHOW U MIPAKTUYECKON JAESATEIbHOCTH.

5. MeTtoanuyeckne peKOMEHIALHH U TEXHOJIOTHYeCKHe MOAX0AbI:

B xome mpemonaBaHWs XMMUM B CTapuield IIKOJE B LENAX pEaTH3alUUd JTMYHOCTHO-
OPUEHTHUPOBAHHOTO TMOAXOAAa B OOYyYEHHUH YyYalIMXCA LIKOJbI-MHTEpHATa HCIOJIb3YIOTCS
cliefylomue o0pa3oBaTeNbHBIE TEXHOJOTMHM: 3JI0pOBbEcOEperaronife, MOAYJIbHO-0JIOUHBIE,
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE, TECTOBbIE, YypOBHEBOW auddepeHnnanuy, rpynnoBon
NESTeTbHOCTH, OPTaHU3AIMHA CAMOCTOSTEIbHONW paOOTHI, HCCIIEIOBATEIbCKHE.

Jns  gocTuKEeHHsI MOCTAaBJICHHBIX 00pa3oBaTeNbHBIX, BOCIUTATENBHBIX W PAa3BUBAIOIIUX
[eJIeH MCTIOJIB3YIOTCS MEeTOAbI O0YUYEHMS: Clo8ecHble, HA2IsIOHble, NPAKmuyecKue, NOUCKOBble,
ucciredosamenvckue, penpooyKmusHbule.

A TakXKe HCIOJB3YIOTCS pa3indHble (OPMBI O0y4YeHHUsl: JICKIUS, CEMUHAp-TPAKTUKYM,
HKT-npeseHTanus, XUMHUYECKUI JTUKTAHT, pa3jIMuHbIe BUJIbI CAMOCTOSATEIbHBIX paOOT, TECT, 3a4eT.

B 6:104HO-MO1yJIBHOM TEXHOJIOTUU PUOPUTETHBIMHU SABIISIOTCS (POPMBI:

Vpok — nexyus. B TedeHue 1ByX 4acoB M3J1araeTcsi BEChb TEOPETHUECKUI MaTepHuail TEMBI.
Ha ocHoBe ¢poHTanbHON Oecefpl C KJIAccoM, MPHUBJICUYCHHE YUYAITUXCS K OOBSICHEHUIO YUUTENb
BBISICHSIET, KaK YCBAaMBAIOTCS BONpochl Teopuu. JlocTmkeHuto Oosnee 3(h(HEeKTHBHOrO KOHEYHOTO
pe3yabpTaTta CroCOOCTBYIOT, JIEMEHTHI TEPBUYHOTO KOHTPOJS (HAlpUMEp, OTBETHI Ha BOMPOCHI,
JUKTAHTBI, TeCThl M T.1.) Ha 3THX ke ypokaxX paccMaTpHBarOTCs Cllydyad NMPUMEHEHHs! BOIPOCOB
TEOPUH K BBHIMOJIHEHUIO HECIOXKHBIX 3amaHuil. OOpas3ipl pemieHuil IMOKa3bIBaeT YYUTENb WIN
HaunOoJiee MOArOTOBIEHHBIN yUnuTeNIeM yJaluiics. Yuamuecs pu 3TOM KOHCIIEKTUPYIOT JIEKIHIO.

Ypox - npaxmuxym. OCHOBHas 3aladya YpOKOB IPAKTHUECKUX 3aHATHI 3aKIIOYaeTCS B
3aKpeIUIEHUH U YIIIyOJEeHUM TEOpeTHUeCKOro MarepHajia M3J0XKEeHHOro Ha jekuuu. Ha ocHoBe
OTIpoca y4amuxcs U MOBTOPEHHUSI BOIPOCOB TEOPHH HA HECKOJBKHX YPOKaX yYUTENb HOOMBAETCS
TOro, 4ToOBl BCE Yy4alllMecs YCBOWJIM OCHOBHBIE BOIPOCHI TEOPHUHM Ha YpPOBHE HPOTrPaMMHBIX
TpeboBaHui. 31ech ke ocymecTBiasercs auddepeHiupoBanHas padoTa ¢ y4eToM HWHTEpeca
KaX/JI0TO YYEHHUKa, BbIpA0ATHIBAIOTCA YMEHUS M HABBIKM COCTaBJICHHS OCHOBHBIX THIIOB
XUMAYECKUX YpaBHEHHWHA M PEUICHHUS THIIOBBIX XHMHUYEeCKHX 3amad. OOCYXKIAITCs HECKOIBKO
MaTeMaTHYECKUX BAPHAHTOB PELICHHs OMIOPHBIX (KJIIOYEBBIX) 3a7a4, UX 0POpPMIICHHE.

Hcronb3yst IUIAKTHYECKANH MaTephall M JAPYTHe MOCOOUs, IPOBOIUTCS CAMOCMOAMENbHAS
paboma obyuarowe2o xapakmepa ¢ MOCIEAYIOIUM 00CYXKIEHUEM PE3YJIbTaTOB Ha 3TOM K€ YpPOKe,
BEJIETCSI UCIIPABJICHHUE OIINOOK.

Ypox — sauem. Ilpu mpoBeneHUU 3adeTa, BOIPOCHI TEOPUU K 3a4eTy M TNPaKTHUECKUE
3aJaHis M3BECTHHI ydYalleMyCsl 3apaHee He MEHee, YeM 3a TpU HeAeNH J0 Hero. Yuammecs
MOJy4YaloT HWHIMBUAYaJIbHBIE 3aJaHus 1Mo TeMe. s MoilydyeHHsl MOJOXKHUTEIbHON OLIEHKH,
ydameMycst HaJllo 3HaTh BOMPOCH TEOPHH (3amucaTh HYXHBIE (OPMYIBI, TIOHUMATh HX CMBICIH,
pacckasarb 0 COJIepKaHUU BOIPOCaA).
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OCOOEHHOCTH OPTOIEAMYECKOTO PEeKUMa INKOJIbI-MHTEpHATa JJs1 OOJIBHBIX CKOJIMO30M
yUalmxcs yYUTHIBAIOTCS B BIOOpE MpHEeMOB 00y4eHHsl HA YpOKax: MPOBEJIEHUE B TEUEHUE YpOKa
2-3 (U3KYIBTMUHYTOK, COOJIIOJICHHE pPEXHMMa KOHTPOJS HaJ OCAaHKOW Y4YeHHKa mpu pabore 3a
Y4€OHBIM CTOJIOM.

B kauectBe MeToanueckoi 1 MHOOPMAITMOHHOH MOAJIEPKKU HCIIONIB3YIOTCSI HHTEPAKTHBHBIC
HarJBIHBIe TTocoOus, pecypchl MHTepHeTa, doHa nudpoBbix obOpazoBaTenbHBIX pecypcoB (LIOP)
LlenTpa noBbImeHUS KBATH(UKATUN 1 HH)OPMAITMOHHO-METOAMYECKON paboThl I. MarHuToropcka
Y IIKOJIbHOM METUaTeKH.

CdopmupoBannbie y yudamuxcss 3YH u OVYH B pesynbrare oOydenuss xumuu B 10-11
KJIacCaxX TECHO CBA3aHbI CO CIEAYIOUIMMHU MPEIMETAMU:

MATEeMATHKA: CBS3b MEXJYy BEIMYMHAMU MacChl M YHCIOM MOJIEH BEILECTBA, MEXKIY
KOJINYECTBOM BELIECTBA U TEIUIOBOW SHEPrUEH, BBIACIUBIICHCS WU MOTJOTUBIICHCS B pe3ylbTaTe
XUMHUYECKOTO B3aUMOJICHCTBUS, BBIPAXKACTCS MPSMON MPONOPIHMOHATIBLHON 3aBUCUMOCTBIO ¥ = k*X.
OOpaTtHas TPOMOPIMOHATBHOCTh y=k/X BBIpaXkaeT CBSA3b MEXKAY Maccod pacTBOpa U €ro
KOHIIEHTpaluel npu paz0aBieHUy WK yapuBaHUM pacTBopa. Hanbomnee yacto Ha ypokax XUMHUH
MIPOU3BOIATCS PACUETHI C MCIIOJIb30BAHUEM MTOHSITUHN «IIPOIIEHT», «IIPOIMOPIIHU», KyPABHCHHE.

uHpopmatuka u UKT: naBbiku ucnonb3oBanus L[OPoB (BupTyanbHble TabopaTtopuw,
AJIEKTPOHHBIC YUYCOHWKHU, JHITUKJIONCINH, CIPABOYHUKH), paboThl B MHTEepHETE TpH CO3IaHUU
Mpe3eHTalui 1 Hanucanus pedepaToB U HAYYHO-UCCIIE0BATEIBCKUX PadoT.

Omosiorusi: 3HaHUE OWOJIOTMYECKOM PpOJM XHMMHUYECKHMX JJIEMEHTOB (MUKpO- H
MakpO3JIEMEHTOB) M HX COCAMHEHUH B pa3IUYHBIX OHMOJOTHYECKHX Ipolieccax (TeHeTHKa,
MeTaboJIu3M | T.1.).

¢pu3uka: 3HaHUE OOIIMX OOBEKTOB H3YYEHHS, TAaKUX KaK BELIECTBO, €r0 CTPOCHHE U
CBOWMCTBA Ha MUKPO- MU MaKpOYPOBHSIX OpraHW3aluu. 3HAHUS (U3HUYECKUX 3aKOHOB COXPAaHCHHS
(Macchl, 3apsia, SHEPTrUU) U NPUHLKIA MUHHUMYMa MOTEHIMAIBHON SHEPTrUU UCHOIB3YIOTCS IS
COCTABJICHHS MOJICKYJISIPHBIX U MOHHBIX YPABHEHUH peaKIui, TEPMOXUMUYECKUX YPABHEHUH.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 220 ot 29.02.2024. NcnonHutens: Hacmubynnosa &.11. B SINNEKTPOHHbIA
CtpaHuua 4 n3 16. CtpaHnua cosgana: 29.02.2024 13:08 =¥ TATAPCTAH



MECTO KYPCA XUMHUHU B YYHEBHOM IIVIAHE

B yue6HOM mmaHe Ha m3ydeHune XxuMuH B 11 kimacce orBoauTcs 2 yueOHBIX Yaca B HEIENIO);
BCero 68 yueOHBIX 3aHSATHI.

Pacnipenenenne BpeMeHH O TeMaM MPOTrpaMMbl JaHO OPUEHTHPOBOYHO. YUHUTEIh MOXKET
M3MEHSATH €r0 B MpeJeiax roJ0oBoi CyMMbl yacoB. PacnpeneneHue 4acoB Mo TemMam 0a3upyercs Ha
ocHoBe aBTopckoi mporpammbl H.H. I"apei(ABTOpcKas mporpamma: Xumusi. Paboure mporpamMmel.
[Tpenmernas nunus yuebnukos I'. E. Pynsutuca, @. I'. @enpamana. 10 — 11 xmacest / H. H. Tapa.
— 2-e u3n., norn. — M. : IIpocBemenne, 2016.).

Takum obpa3om, B 11 kimacce mporpamMMa paccuuTaHa Ha 68 4acoB, U3 pacdera - 2 yu4eOHBIX
yaca B HEJIENI0, U3 HUX: JUIsl POBEACHUS KOHTPOJIBHBIX - 5 4acoB, MpakTHUeCKUx padot - 10 yacos,
1a00paTOPHBIX OTBITOB — 6.

Pabouas nporpamma opueHTHpOBaHA HA YYCOHUK:
Pyosumuc I'.E., ®enrvoman @.I. Xumusa. Ocnoevl oowen xumuu. 11 knace. Mockea,
Ilpoceeuienue, 2016 2.

TPEBOBAHMA K YPOBHIO IIOATI'OTOBKH OBYYAIOLIUXCS HA
CTYIIEHU CPEJHET' O (ITIOJIHOI'O) OBPA3OBAHUA

B pesynbrare nzydeHus XumMun Ha 6a30BOM YPOBHE YUCHHUK JTOJDKEH

3namov/noHUMams:

- BaXCHellue Xumuieckue NOHAmMUA: BEIIECTBO, XUMUYECKUIN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpHAsi MAacChl, HOH, aJUIOTPOMNHMS, U30TOIbI, XUMHUUYECKAs! CBS3b,
AIEKTPOOTPHUIIATEILHOCTD, BAJICHTHOCTD, CTETNICHb OKUCIEHHUS, MOJb, MOJISIPHAST Macca, MOJISIPHBIN
0o0BbEM, BeIIeCTBA MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, SJEKTPOIUT U
HEDJICKTPOJIUT, SJCKTPOIUTUYECKAS JTUCCOLUALINS, OKHUCIHUTENb U BOCCTAHOBHUTEINb, OKHCICHUE U
BOCCTAHOBJICHUE, TEIIOBOM J(P(}EKT peakiuu, CKOPOCTh XHWMHYECKOW pEaKIuu, KaTalus,
XUMHUYECKOE PaBHOBECHE, YIVIEPOAHBIN CKelleT, QYHKIIMOHAIbHAS TPYIINa, U30MEpHs, TOMOJIOTHUS,

- OCHOG6HbBle 3AKOHbl XUMUW. COXPAHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOINYECKUIN 3aKOH;

- OCHOGHblEe mMeopuu XuMuu: XUMHUYECKON CBSI3U, SJEKTPOJIUTUYECKOW JAMCCOLMALINH,
CTPOCHUSI OPTAHUYECKUX COCAMHEHUH;

- 8aJICHellUe 6euiecmea U Mamepuansl: OCHOBHbIE METAJUIbl U CIUIABBI; CEpHasi, COJISIHAS,
a30THAs W YKCYCHasi KHUCJIOTHI; IIEJIOYM, aMMHaK, MUHEpaJIbHbIE YAOOpPEHUsS, METaH, JITHIICH,
arleTusieH, OEH30JI, JTaHOJN, >KUpPBI, MbUIA, TJIOKO3a, caxapo3a, KpaxMmani, KJeTdaTka, OenKw,
HCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA, KAYUyKH, IJIACTMACCHI;

ymembw:

- Ha3blgamb W3YyUYCHHBIE BEIIECTBA IO «TPUBUAIBHONW» WJIM  MEXKIYHAPOIHON
HOMEHKJIATypE;

- onpeodenams. BAICHTHOCTb W CTENEHb OKUCJICHUS XHUMHYECKUX DJJIEMEHTOB, THI
XUMHUYECKOM CBSA3M B COEIMHEHMSX, 3apsA]l HOHA, XapakTep Cpelabl B BOJHBIX pacTBOpax
HEOPraHUYECKNX COCJAMHCHHUM, OKHCIWUTEIh W BOCCTAHOBHUTEINb, MPHUHAIJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJaccaM OpraHu4eCKUX COEIMHEHU;

- XapaKmepu30eamsp: >IEMEHTHI MAJIBIX TEPUOOB MO HUX IMOJIOKEHHUIO B MEPHUOIHMUCCKOM
cuctreme JI.1. MenaeneeBa; oOlpe XMMHYCCKHE CBOMCTBA METAJJIOB, HEMETAJNIOB, OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX W OPTaHMYECKUX COCIUHCHHM; CTPOCHHE W XWMHUYECKHE CBOMNCTBA
M3YYEHHBIX OPTraHUYECKUX COCANHEHUN;

- 00BACHAmMB: 3aBUCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS, TPHUPOAY
XUMHYECKOHN CBsI3U (MOHHOM, KOBAJICHTHON, METAINTUYECKOM ), 3aBUCHMOCTh CKOPOCTH XUMHUYECKON
PEeaKIH ¥ MOJ0KESHUSI XHMUYECKOTO PABHOBECHUS OT PA3IUYHBIX (PaKTOPOB:
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- 6bINONHAMb XUMUYECKUI IKCIIEPUMEHT 110 PACIIO3HABAHUIO Ba)KHEHIINX HEOPTraHUYECKUX
U OPraHUYECKUX BEILECTB;

- Npo6oOuUmMb CaMOCTOATENBHBIM MOUCK XMMHUYECKOH HH(pOpMAIMKU C HCHOJIH30BAHUEM
Pa3IUYHBIX UCTOYHUKOB (HAYYHO-TOMYJISIPHBIX M3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WHTepHeTa); UCIONb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH I 00pa0OTKU M Mepeaadydl XUMHYECKOU
uHGOpMalLUU U €€ IPEeACTaBIECHUS B pa3IuuHbIX (hopMmax;

UCNO/Ib306AMb NPUOOPEMEeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0essmenbHOCmU U
NOBCEOHEBHOUL HCUHU 0TI

- 00BSCHEHUS XUMHUYCCKUX SIBJICHUH, TIPOUCXOISIINX B PUPOJIC, OBITY U HA TIPOU3BOICTBE;

- OHpeHeHeHI/ISI BO3MOXHOCTH HpOTeKaHI/IH XUMHUYCCKUX HpeBpaH.[eHI/Iﬁ B paSJII/I‘{HBIX
YCIIOBHUSAX M OIICHKH MX MOCJICICTBHIA,

- DKOJIOTHYECKH IPaMOTHOTO TTOBE/ICHUS B OKPYXKAIOIICH cpeie;

- OLICHKH BIIUSHUS XUMHUYECKOTO 3arps3HCHMS OKPYXKAKOIICH Cpeibl Ha OPraHu3M YeJIOBeKa
U JpYTU€ )XUBBIC OPraHU3MBI;

- 0e30macHOro OOpaleHUss ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, Ja0OPAaTOPHBIM
o0opynoBaHUEM;

- IPUTOTOBIICHHS PACTBOPOB 3a/IaHHON KOHIICHTPAIIMH B OBITY M Ha IIPOU3BOJICTBE;

- KPUTHUYECKOW OLIEHKH JOCTOBEPHOCTHM XHWMHUUYECKOW HWH(OpMAaIuu, MOCTyMaromen u3
pa3HbIX HCTOYHUKOB.
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COAEPKXAHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHell e XuMH4YecKUe MOHATUA U 3aKOHBI (8 yacoB)

AtoM. Xumuueckuii aneMent. M3oronsl. [IpocThie U ClI0XKHBIE BEIIECTBA.

3aKOH COXpAaHEHUS MAacChl BEIECTB, 3aKOH COXPAHEHHUsI W MPEBPAIICHUS SHEPTUHU IPHU
XMMHYECKUX  pEaKLMsAX, 3aKOH IOCTOSIHCTBA coOcCTaBa. BemiectBa MOJEKYJISPHOIO U
HEMOJICKYJISIPHOTO CTPOCHHUS.

ATtomHBIE opOuTanmy, s-, p-, d-, f-amekTpoHsl. OCOOEHHOCTH pa3MEIIEeHUsI JJIEKTPOHOB 10
opOHUTaIsIM B aToMax MajiblX ¥ OOJBIIUX MEPUOAO0B. DHEPreTHUECKHe YPOBHHU, MOAYPOBHU. CBS3b
MEPUOINYECKOT0O 3aKOHA U MEPUOJUYECKON CUCTEMbI XUMHUYECKUX 3JIEMEHTOB C TEOPUEH CTPOCHUS
atomoB. KOpOTKMii W JJIMHHBIA BapUaHTBl TAOJMIBI XUMHUYECKHUX JJeMeHTOB. llomokeHue B
MEPUOJNYECKON CUCTEME XUMHUYECKUX 3JJIEMEHTOB BOJOPOJAA, JIAHTAHOWJOB, AKTUHOUJIOB U
HMCKYCCTBEHHO MOJIYYEHHBIX JIEMEHTOB.

BaneHTHOCTP M BAJIEHTHBIE BO3MOXXHOCTM  aroMoB. llepuoanueckoe H3MeEHEHUE
BAJICHTHOCTHU U Pa3MEPOB aTOMOB.

PacuerHble 3agaum. BrprunciieHne wmacchl, o0beMa MM KOJHMYECTBA BEIICCTBA 10
M3BECTHOM Macce, 00beMy HIIM KOJMYECTBY BEIIECTBA OAHOIO W3 BCTYIHBIIUX B PEAKIMIO MU
MOJYYUBUINXCS B PE3YJIbTATE PEAKLIMH BEIECTB.

Tema 2. Ctpoenue BemecTBa (7 yacoB)

Xumudeckasi CBsi3b. Buibl 1 MexaHU3MbI 00pa30BaHUsl XUMUYECKON CBA3U. loHHAs CBA3b.
Katuonbt u anuonsl. KoBaneHTHass HemnojsipHas CBA3b. KoBaJleHTHas MOJIApHAsl CBS3b.
DnekTpooTpunaTeabHOCTh. CTENeHb OKUCIeHUs. MeTamudyeckas cCBs3b. BomopoaHas CBS3b.
[IpocTpaHcTBEHHOE CTPOCHHUE MOJIEKYJI HEOPIraHMYECKUX U OPIraHMYECKUX BEILIECTB.

Tunsl KpUCTANIMYECKUX PEIIETOK U CBOMCTBA BelecTB. [IpuunHbl MHOrooOpa3us BEIIECTB:
HU30MEpHsl, TOMOJIOTHUS, AJTIOTPOIHS, U30TOIHS.

JdemoncTpaumu. Mojaenn HMOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX M  METaJUIMYECKHX
KpUCTAITMYECKHX pemeTok. Dpdext Tunnans. Moaenu MoiaeKysl H30MEpOB, TOMOJIOTOB.

Pacuernble 3agaumn. Brrunmcnenue macchl (KOJMYECTBa BeIIECTBA, 00beMa) MPOAYKTa
peaKkuuu, €Clu Il €ro MOJy4YeHUs JaH PacTBOpP C OMPEACICHHOM MAacCOBOM JIOJEH HCXOJHOIO
BEILIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acos)

Knaccudukanus XuMHUUECKUX peakliuii B HEOPraHUYECKOW U OpPraHNYeCKON XUMUHU.

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTb OT Pa3JIMUHbIX (PaKTOpOB. 3aKOH JEUCTBYIOIIMX MAcCC.
Oueprus aktuBanuu. Katanus u karaauzatopsl. OOpaTUMOCTh peakiuii. XUMUYECKOe paBHOBECHE.
Cwmemienne paBHOBecHss Ton jaelcTBueM pasnuuHbiXx ¢akrtopoB. [lpunnun Jlelllatense.
[Tpon3BOICTBO CEPHOI KHUCTOTH KOHTAKTHBIM CIIOCOOOM.

JemMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAaKIMM OT KOHILIEHTPAlMM U TEMIIEPaTyphl.
PasnoxxeHne nepokcuaa BoJIopoja B MPUCYTCTBUU KaTanuzaropa. OnpeneneHue cpesibl pacTBopa ¢
MIOMOUIBIO0 YHUBEPCAIBHOTO UHAUKATOPA.

Jladoparopubie onbIThbl. [IpoBefeHHE peakiuii MOHHOTO OOMEHa ISl XapaKTEPUCTHKHU
CBOMCTB 3JIEKTPOJIMTOB.

I[IpakTuyeckas paGora. BnusHue pa3ianuHbIX (QaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxkuuu.

Pacyernble 3agaum. BrruucieHnme Mmaccbl (KOJWYECTBA BeEIIeCTBa, 00beMa) MPOAYKTa
peakiuu, €cilM W3BECTHA Macca MCXOJIHOTO BEIIECTBA, COAEPIKAIIETO OIPENEICHHYIO OO
MIPUMECEH.

Tema 4.PacTBopsbI (7 4acoB)

Hucnepcusie cucreMbl. Vcrtunable pacTtBopbl. CrnocoObl BBIPRXKEHHUS KOHIIEHTPAIUH
pacTBOpPOB: MaccoBas J10JIsI pPacCTBOPEHHOI'O BEIIECTBA, MOJIApHas KoHUeHTpauus. KomtounHble
pacTBOpBI. 307U, TEIH.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 220 ot 29.02.2024. NcnonHutens: Hacmubynnosa &.11. B SINNEKTPOHHbIA
CtpaHuua 7 n3 16. CtpaHnua cosgana: 29.02.2024 13:08 =¥ TATAPCTAH



OnexTponuTnyeckas guccoruanus. CuibHbIe U caalble AIEKTPOIUTHL. KuciomHuo-ocHogHvle
gzaumooeticmeus 6 pacmeopax. Cpela BOIHBIX PAcTBOPOB: KHCIas, HEHTpajbHas, IIETOYHAas.
Honnoe npouzsedenue 600vl. Bogoponnsiii nokasareins (pH) pactsopa.

T'uoponus opeanuueckux u HeOp2aHUUecKux coeouHeHull.

IIpakTnyeckas padora. [IpurorosieHue pacTBopa ¢ 3alaHHON MOJISIPHOM KOHLIEHTpaluen

Tema 5.9j1eKTpOXUMHYECKHE PeaKIHH (5 4acoB)

XVMHYECKUE UCTOUYHUKH TOKA. P cTaHAapTHBIX 31EKTPOAHBIX NOTEHLIUANIOB. DJIEKTPOJIN3
pPacTBOPOB U paciuiaBoB. [louamue o koppozuu memannos. Cnocobvl 3auumol om KOPpO3UU.

Tema 6. Metasuibl (12 yacos)

[TonoxxeHne MeTayuIoB B MEPUOJUYECKONW CHCTEME XHMHUYECKUX dyeMeHToB. Oobmue
CBOWCTBAa METAJUIOB. DIEKTPOXMMHUYECKUH psiA HampsokeHud MetaiioB. OOmume crnocoOb
MOJIyYEHUSI METaJIOB.

O0630p MeTayIoB IJaBHBIX MHOATpymHI (A-rpyImi) NEpUOANYECKON CHCTEMBl XUMHYECKHX
3JIEMEHTOB.

O630p MeramwioB riaBHbIX noarpynn (b-rpymm) nepuoaudeckoid CHCTEMBI XUMHUYECKUX
AJIEMEHTOB (ME[lb, LIUHK, MUMAH, XpOM, JHcelle30, HUKelb, NIAMUHa).

CnnaBbl METaIOB.

OKcuabl ¥ TUAPOKCUIBI METAILJIOB.

JNemoncrpanuu. O3HakoMiIeHHE C oO0paslaMd METaUIOB M WX  COEAWHEHH.
B3auMozeiicTBre MIENOYHBIX U LIEJI0YHO3EMENIbHBIX METAJUIOB ¢ BOJOW. B3aumoaelictBue menu c
KHCJIOPOJIOM U cepoil. DnekTposn3 pactBopa xyopuaa meau (I1). OnbITel Mo KOPpO3UH METAIIOB U
3allUTe OT Hee.

JlabopaTopuble onbIThl.B3aumoneiicTBue LMHKa W JKe€jle3a C pacTBOpPaMU KHUCIOT H
mienoueid. 3HaKOMCTBO ¢ 00pa3liaMy METAIJIOB U UX pyJaamMu (paboTa ¢ KOJUIEKIUSIMHU).

Pacyernble 3axaun.Pacuersl 10 XUMUYECKUM YPAaBHEHUSM, CBA3aHHBIE C MACCOBOM J10JEHN
BBIX0/1a TPOJIYKTA PEAKLIUH OT TEOPETUYECKHU BO3MOKHOIO

IIpakTuyeckas padora. Pemenue 3kcnnepuMeHTAJIbHBIX 3a/1a4 10 TeMe «MeTaswm.

Tema 7. Hemeramnl (10 yacoB)

O0630p cBoiicTB HeMeTau10B. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUIUYHBIX
HemeTauoB. OKCHIBI HEMETAJUIOB U KUCIOPOIOCOAEPKAINE KUCIOTH. BOIOpoaHbIe cCoeMHeHHS
HEMETaJJIOB.

JMemoncTpanun.O6pa3ipl HEMETAJJIOB. OOpa3ibl  OKCHIOB  HEMETAIOB |
KHUCJIOPOACOAEpKaAIIUX KHCIOT. ['opeHue cepsl, pocopa, xKeneza, MarHust B KUCIOPOJE.

JlabopaTopHble onbIThI. 3HAKOMCTBO C 00pa3llaMd HEMETAUIOB M HUX HPUPOIHBIMU
COeIMHEHUsIMH (paboTa ¢ KoJIeKIUsIMH). Pacrio3HaBanue XJ10pua0B, Cynb(aToB, KapOOHATOB.

I'emeTnyeckas CBA3b HEOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB.

IIpakTnyeckas padora. Pemenue 3kcnnepuMeHTAJIBHBIX 32/1a4 110 TeMe «Hemeraabi».

Tema 8. Xumus u ;ku3Hb. (54.)

XvuMHS B NPOMBIIUIEHHOCTH. [IpMHIMIIBI XUMHYECKOIO MPOU3BOACTBA. XHUMHUKO-
TE€XHOJIOTUYECKHE IPUHIMIBI IPOMBIIUIEHHOTO MOJy4YeHUs MeTauioB. IIpom3BoAacTBO uyryHa.
[Ipou3BoacTBO CTANIH.

Xumus B ObITYy. XUMHUECKas IPOMBIIUIEHHOCTh M OKpY’Karollas cpesa.

IIpakTukym 7 4). PemieHue SKCIIEpUMEHTAIBHBIX 3a7ad IO HEOPraHUYECKOW XHMMHH;
pelieHrne HKCIEpPUMEHTaJIbHBIX 3a7ad M0 OPraHu4YecKol XUMHH; pEeHIeHHE MPaKTHYECKUX
pacyeTHbIX 3ajay; MoTy4YeHue, COOMpaHue U pacro3HaBaHUeE ra3oB.
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TEMATHYECKOE INTAHUPOBAHHUE

No HanmenoBanwue paszzienoB u | YueOubie | KOHTposibHBIC IIpakTHueckas yacThb
pasnena TeM qachl paboThI nabopaTopHbIE | MPAKTHYECKUE
U TEM OTIBITHI paboThI
1. Baxwnerinme xummuyeckue 8 1 - -
MOHSTUS U 3aKOHBI
2. CtpoeHue BemiecTra 7 1 - -
3. XUMHUYECKUE PEaKIuu 7 - -
4. PacTtBOpBI 7 - 1 1
5. DNEeKTPOXUMHUYECKUE 5 1
peakuuun
6. Mertabt 12 1 1 1
7. Hewmetanmibl 10 1 -
8. XuMUs U 5KU3Hb 5 - - -
9. [TpakTukym,060011€eH1E 7 1 - 5
Hroro: 68 6 6 8
[okyMeHT co3aaH B anekTpoHHow copme. Ne 220 ot 29.02.2024. NcnonHutens: Hacmubynnosa &.11. B I/IEKTPOHHbBINA
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HNUHTEPHET.

MEPEYEHD IIA®POBBIX OBPA3OBATEJBLHBIX PECYPCOB 1 WEB-CAUTOB

upokuii BEIOOP MEKTPOHHBIX MOCOOUHN MPEACTABIECH B €IUHON KOJUIEKIIUU II(PPOBBIX

oOpazoBarenbHbBIX pecypcoB: http://school-collection.edu.ru/.

[Tepeuenp Web-caiiToB, peKOMEHyEeMbIX IS HCIIOIB30BAHUS B paOOTE YUUTEIAMU XUMUH:

No | Ha3zBanue caiita Coneprxanue Anpec (URL)
1/ | WM CTaThbu
i
1. | Kypnan «Xumusi: | Copep:kaHue HOMEPOB U http//www.chem.msu.su/rus/scho
METOJIUKA aHHOTAIlMU CTaTel )KypHala ol/
IIpenojaBaHus B chemistry meth/welcome.html
IIKOJIE»
2. | UlkonbHbIe Cepust IKOJBHBIX y4eOHUKOB 110 http://www.chem.msu.su/rus/scho
y4eOHHUKH TIO XHUMHH aBTOPCKOTO KOJUIEKTHBA ol/
xumun juist 8-11 xuMpaxa MI'Y niog o6rieit
KJIACCOB penakiuen akagemuka PAH
obmeoOpaszoBarens | B.B.JIynuna. [IporpamMmer Kyp-
HOM HIKOJIBI co. [loypouHoe rianupoBaHue.
DJIEKTPOHHBIE TEKCTHI.
3. | Alhimik [Tonesnbie coBeThl, 3G HEKTHBIE http://eqworld.ipmnet.ru/indexr.ht
OTIBITBI, XHMHYECKHE HOBOCTH, m
BUPTYaAJIbHBIN PEIIETUTOD,
KOHCYJIbTAIIMH, UCTOPUS] XUMUU
4. | C-BOOKS JIutepaTypa o XUMHH http://c-books.narod/ru
5. | ATombl B VY4eOHoe nocobue http://virlib.eunnet.net/win/
KpHUCTaJIJIax eKaTepUHOYPIrCKUX YUEHBIX metod materials/wm9/
A.C.Mocksuna u 1O./].IlanoBa
6. | Mup xumun CrpaBouHast nHpOpMaLus, http://www.chem.km.ru/
HOBOCTH HAyKH
7. | OnopHsele IToypouHble KOHCIIEKTBI JUIs http://khimia.hl.ru/
KOHCIEKTHI IO IIKOJIBHUKOB 8-11-X KiaccoB
XUMHH
8. | OnbITeI IO Onucanwue peaxiuii, pororpaduu, | http://shnic.narod.ru/
HEOpPraHUYeCKOH crpaBoYHast HH(pOpMaIHs
XUMHH
9. | OTKpBITHIT Y4eOHHUK 110 XUMHH, Ta0JIHIIa http://www.chemistry.ru
KOJIIDK: XUMUS Menzeneesa ¢ moapoOHOH
XapaKTEPUCTUKOM 2JIEMEHTOB,
WHTEPAKTHUBHBIC MOJICIH, HOBOCTH,
xpecromartus, THTepHET-pecypchI
110 XUMUU, TECTHI
10 | IlepBoHauanbHBIE 3amaHust ¥ OTIBITHI HA YpOKax http://www-windows-
XUMUYECKUE xuMuu B 8-M kiacce. CTpaHuna 1251.edu.yar.ru
TTOHSTHS cepBepa SpocitaBcKoro 00JIacTHO-
ro [[EHTPa JUCTAHIIMOHHOTO
00y4YEeHUS TITKOJTbHUKOB
11 | [IxonpHas xuMus — | CipaBOYHUK U Y9eOHUK 1O XuMuu. | http://www.schoolchemistry.by.ru
CITPaBOYHHUK 11O I'maBHast 0COOEHHOCTH —
10
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XUMUU U aKTHUBHAs
IIOMOLIb YYEHUKY
WJIU CTYJEHTY

XUMKAJIBKYJIATOP, KOTOPBIN
YIPOLIAET pelIeHne 3a1a4 110
XUMHH

12 | Poccuiickuit Kosiekuust 3KkcriepuMeHTOB 110 http://experiment.edu.ru/catalog.a
o0pa3oBaTeNbHBIA | XUMHUHU sp?
opTaj ob nol12619
13 | Kypc [TocTanoBka ombiToB. Kitacchr http://formula44.narod.ru
OpraHUYeCKON OPraHUYECKUX COCIUHEHM,
xumuu 3a 10-i TecTupoBaHue. buorpadun
KJIacc. 3HAMCHUTHIX YYEHBIX.
14 | Oprannyeckas DNEeKTPOHHBIA Y4eOHUK ISt http://cnit.ssau.ru/organics/
. XAMUS. CpeaHEer IIKOJIbI.
15 | Xumus mjis Bcex. | DJICKTPOHHBIA CIPABOYHHK 3a http://www.informika.ru/text/data
MOJIHBIM KypC XMMMH. base/chemy/START.html
[IporpaMMbl 10 XWMUU, TECTHI.
16 | Xumus. DKCTepUMEHTAIBHBIN yueOHUK 1o | http://hemi.wallst.ru/
OOpazoBaTenbHbI | OOIIEH U HEOPraHUYECKOW XUMHH
CalT miIs maa 8-11-x Kitaccos,
IIKOJIbHUKOB MpeHa3HAYeHHBIA Kak s

Ha4dyaJIbHOI'O 06y‘~I€HI/I$I, TaKk U IJIi
IIOATOTOBKH K DK3aMEHaM B BY3.
XHUMHUYECKHUE CIIOBAPH,
OJIMMIINAJBI 110 XUMUMU.

[TonHBI TIEpedYeHb 3JEKTPOHHBIX 00pa30BaTEIbHBIX W3JAaHWN MOXKHO HAWTH B MOCOOHH
«MHTEPHET — yunremo: Xumus» A.D.Ilymkapés u ap. Uensounck, «B3risimy», 2006r.

CIIMCOK JIMTEPATYPbI
Pymuruc T'.E., ®enpaman @.I'., Xumus. OcHoBbl o0miert xmmum. 11 kmace. — M.:
[Ipocsemenue, 2016
I'apa H.H. Xumus. [Iporpammsl o01ieo0pa3oBarenbHbIx yupexaenuil. — M.: Ilpocsemienue,

2010

bpeiirep JIL.M., baxenoBa A.E., Xumus 8-11 xmaccel. Pa3BepHyTOoe TemaTHueckoe
iaHupoBanue no yuyebHukam Pymsutuca I'.E., ®enpamana @.I'., Bonrorpaa, Yuurens,

2009

4. Xomuenko N.I'.CO0pHUK 3a/1a4 U YIPAXHEHUH 110 XUMHH.

11
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KaneHI[apHo TECMATUYCCKOC IIJIAHUPOBAHUC.

Tema ypoka Koa- Hara
BO | mpoBegeHust
4JacoB | uiaH | pakT
[Tepuoanueckuii 3akoH. Pacnipenenenne 3JIeKTPOHOB B aTOMAaX 3JIEMEHTOB MaJIbIX
1epuoioB.(8 yacoB)

1 ATOM. XUMHYECKUM 351IeMeHT. MI30TOMBI. 5
[ToBTOpeHue npoitaeHHoro B 10 k.

2 [BxonmHas koHTposbHAs paboTa Nel 7

3 |3aKoH coXpaHEHMsI MACChl U SHEPTUU B XUMUU 12

4 [lepuoanueckuii 3akoH. PacipeesieHue 31eKTPOHOB B aTOMax 14
JIEMEHTOB MAJIbIX MTEPHOJIOB.

5 |PacnpeneneHue 3JIeKTPOHOB B aTOMax OOJIBIIMX MIEPHOJIOB 19

6 [Tonoxxenue B [ICXD Bomopoaa, TaHTAaHOUIOB, aKTHHOUIOB 21
MCKYCCTBEHHO MOJIy4YE€HHBIX 3JIEMEHTOB

7 |BaJeHTHOCTh M BaJICHTHbIE BO3MOKHOCTH aTOMOB 26

8 [llepnoanueckoe U3MEHEHHE BaJIECHTHOCTU U PAJHyCOB aTOMOB. 28

Tewma 2. Ctpoenue BemectBa (7 4acoB)

9 OcHOBHBIE BUBI XUMUUYECKO cBsi3u MlOHHAs 1 KOBaJleHTHAs 1 3
CBS3b

10 CocTaBiieHHE JIEKTPOHHBIX (POPMYJT BEIIECTB C KOBAJIEHTHOM 5
CBSA3BIO

11 [Merannuueckas cBsi3b. Bogopoanas cBsi3b 1 10

12 |[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII 12

13 |Crpoenue kpuctaiios. Kpucranmuueckue pemerku. 17

14 [[IpuunHB MHOTOOOpa3Us BELIECTB 1 19

15 KonTponbHas padota Ne2 no temam «BakHene XuMHU4ecKue 24
MOHSTHS U 3aKOHBD, «CTpOEHHE BELIECTBa»

Tewma 3. Xumuueckue peaxiuu (7 4acoB)

16 |Knaccupuxanus XuMHYECKUX PEaKIUH 1 26

17 |[Knaccudpukarust XMAMUYECKUX peaKkuit 1 7

18 |CxOpOCTh XMMHYECKHUX PEAKIIHN 9

19 CKOpOCTh XMMUYECKUX peakiuii. KnHeTnueckoe ypaBHEHUE 1 14
peaKuu.

20 (Karamus 16

21 |XuMuyeckoe paBHOBECHE U CIIOCOOBI €T0 CMELICHUS 21
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O0630p HEMETAIIIOB

22 [Ypok 0600meHne «XUMHUIECKHUE PEAKITUI 1 23
Tema 4. PactBopsl (7 yacoB)
23 [lucriepcHble CUCTEMBI 1 28
24 |CriocoObl BbIpaXKeHUs1 KOHLIEHTPALMU pacTBOPOB 1 30
hs PemeHI/Ieu3az[aq Ha MPUTOTOBJICHUE PACTBOPA ONPEICICHHON 1 4
MOJIIPHOW KOHLIEHTpALuU
)6 HpaKTI/I‘-I?CKaSI pabora NQlquI/IFOTOBHeHI/Ie pacTBopa ¢ 3aJaHHOM 1 7
MOJIIPHOW KOHIIEHTpalueit
27 |DneKTpoIMTHYECKas AUCcoMalus. BogopoiHblid MoKa3aTeb. 1 11
28 |Peakiuiii HOHHOTO OOMEHA 1 14
29 [(maponu3 opraHMuecKrX U HEOPraHUYECKUX COCTMHEHUI 1 18
Tema «I7EKTPOXUMHUECKHUE PEAKIIUIN(S 4acoB)
30 |Xumuueckue UCTOUHHUKHU TOKa 1 21
31 |Paa cTaHIapTHBIX AIEKTPOAHBIX TOTEHIINAJIOB 1 25
32 |Koppo3us METaIOB U €€ MPEeAYIPEKICHHE 1 28
33 |[9nekTponus 1 9.01
34 HToroBas koHTponbHas padota Ne3 3a I moxyroaue mo pasaeny 1 11
«TeopeTnyeckue OCHOBBI XUMUM
Tema 6. Mertamisl. (12 gacoB)
35 [OOmas xapakTepucTuka METauIOB 1 16
36 |00630p METAIIIMYECKHUX AIIEMEHTOB A-Tpym 1 18
37 |06muii 0030p METAUIMYECKUX 3TIeMEHTOB b-rpynn 1 23
38 [Menn 1 25
39 [[{uux 1 30
40 |Tutan u xpom 1 1.02
41 |’Kenes3o, HUKEIb, INIATHHA 1 6
42 |CrimaBbl METAIIIIOB 1 8
43 |Oxcuzbl U THAPOKCHUIBI METAIIOB 1 13
44 [TpakTideckas pabota Ne2 Pemenue DkcriepiMeHTaIbHBIX 3a7a4 1 15
o Teme «MeTaub»
45 [Pemenue 3agau 1 20
46 |KontposabHas pabora Ned mo Teme «MeTaymib» 1 22
Tema 7. «Hemeramns» (10 gacoB)
47 1 27
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68

Marepuaa

48 |CBOMCTBA U MPUMEHEHUE BAKHEUIINX HEMETAIIJIOB 29

49 |CBOICTBA U IPUMEHEHUE BAKHEUIINX HEMETAIIJIOB 5.03

50 OO01mas XxapakTepUCTUKA OKCHIOB HEMETAJIJIOB U 7
KHCJIOPOA0COAEPIKALINX KUCIIOT

51 [OkucnurenpHble CBOMCTBA CEPHOM M a30THOM KUCIOT 12

52 |CepHas KuCIOTa U a30THasl KUCIOTHL. VX IpuMeHeHue. 14

53 |BogopoaHbIe COEAMHEHUS HEMETAIIIOB 19

54 [lenernyeckas cBsA3b OPraHUYECKUX U HEOPTaHMUECKUX BEIIECTB 21

55 [IpaxTrueckas padota Ne3. PereHue sKcriepuMeHTaIbHbIX 3a/1a4 2.04
o reme «Hemeramisny

56 |KonTponbHas padora Ne5 mo teme «Hemeramibiy 4

Tema 8 Xumust v )ku3Hb (5 4acoB)

57 XUMUS B IPOMBILIUIEHHOCTH. [IpUHIUIBI TPOMBIIIIIIEHHOTO 9
[IPOU3BOJICTBA

53 X MMUKO-TEXHOJIOTMYECKUE TIPUHLUIIBI IPOMBIIIJIEHHOTO 11
noay4deHus metamoB. [Ipon3BoacTBO yyryHa.

59 |[Ipou3BOJCTBO CTANH. 16

60 [Xumus B ObITy 18

61 [Xumuyeckas mpoMBILIUIEHHOCTh U OKpY’KaroIas cpeaa 23

Tema 9 «[IpakTukym. OGo01IEHNE)

62 [1P/P Ned4 Pemenune skciepuMeHTAIbHBIX 33]a4 10 25
HEOPraHUYECKON XUMUU

63 [TP/P Ne5 Pemenue skcriepMMeHTANIBHBIX 3a/1a4 110 OPraHUYEeCKOH 30
XUMAN

64 |[IP/P Ne6 Pemenne npakTHYeCKUX pacueTHBIX 3aja4 2.05

65 7
[1P/P Ne7 IlonmyuyeHue coOupaHHe U pacliO3HaBaHUE ra3oB

66 |[loaroroBka K KOHTPOJIBHOM padoTe 14

67 |UToroBas KoHTpoJibHas paboTa Ne6 16
AHaJIN3 KOHTPOJIBLHOM paboTsl. O000IIeHe TPOIEHHOTO 21
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Jluct cornacoBaHus k gokymeHTy Ne 220 ot 29.02.2024
WHuumatop cornacoBanus: Myxutosa U.[
CornacoBaHune nHnyumnposaro: 29.02.2024 13:08

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Cacuynnos UN.®. 29.02.2024 - 13:12
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