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IMosicHuTeALHAA 3alIUCKA

Hean:
Ilpoepamma paccuumana na.
®Pa3BUTHE MHTEIICKTYAJIbHBIX CITIOCOOHOCTEH YJaIIuXcs;
®IIOBHIIIICHNE HHTEPECA yUAIUXCS K TIPEAMETY;
e11pOo(hOPUECHTUPOBAHKE YUAIIIUXCS,
eIIOMOIIb yJamumcs B moarotoske k ['MA u EI'D.
3anauu:
*Pa3BuBaTh MO3HABATEIBHBIC U AHATUTHICCKUE CIOCOOHOCTH Y YUAIIUXCS;
*@opmupoBaTh U pa3BUBaTh CTPEMJICHHME JIMYHOCTH K CamMOOOpa3oBaHUIO U
CaMOpa3BUTHIO;
*Pa3BuBaTh YMEHUS U HaBBIKH B pab0Te ¢ MHPOPMAITMOHHBIMU UCTOYHUKAMMU;
*Pa3BuBaTh ymMmeHHE 0POPMIIATH IIPOCKTHI, JICIATh IIPE3CHTAIUN;

B mpouecce peanuzanuu nporpamMMmbl IpeAyCMaTpUBAeTCs HCIONb30BaHUE Pa3HOOOpPa3HBIX
¢bopM U MeTromoB oOydeHwms: Oecela, paccka3, CaMOCTOSTENbHbIE Pa0OThI, MPAKTUKYMBI IO
peLIeHNIOo 3a/1a4, 1a00paTOPHBIE OMBITHI.
IIpoxonxkuTebHOCTHL Kypca 34 yaca v IPEAIoNaraeT U3y4eHue ero B Te4eHUE BCEro roja o 1
yacy B Hezento. KaneHnapHO-TeMaTH4ecKoe IJIaHMPOBAHME  COCTaBJIEHA C YYETOM TOJ0BOrO
KajieHaapHoro yuebHoro rpaguka Ha 2024 — 2025 y4eOHBIN TOI.
OsxkupaeMblil pe3yJbTaT:

e VYcneurHoe 00y4yeHUE B MOCIEAYIOMINX KIIAccax;

e 3HaHHUE OCHOBHBIX 3aKOHOB U IOHATUN XMMHH U UX OLICHUBAHMUE;

e VYMeHue nIpOBOAUTH IIPOCTEUIINE PACUETHI;

e VYMeHHE OpUEHTUPOBATHCA CPEAM PA3IUYHBIX XUMHYECKUX pEaKIud, COCTaBIATh

HEOOXOIUMbIE YPABHEHUS, OOBSCHITH CBOU JEHCTBUS;
e VcmeniHas caMopeanu3anus MKOJIbHUKOB B yUeOHOMN AESITEIbHOCTH.

Copaep:xanue NporpamMmmbl
B mporpaMMmy HOMONHHUTENBHOrO 0Opa30BaHUS BKIIOUEH TEOPETHUSCKUN MaTepHall, PACIIUPSIONUN U

YOIYONSIONUE porpaMMy 001e00pa3oBaTeIbHOW HIKONBI 10 XUMHH. lIpemycMmarpuBaercs pelieHue
IKCIIEPUMEHTAIIBHBIX M PACYETHBIX 3aJ1ad, BBHITIOTHEHNE MPAKTHIECKUX padoT 0a30BOro, mpodriIibHOTO 1
MIOBBIIIEHHOTO YPOBHSI CIIOKHOCTH.

[Ipu n3y4yennn GONBIIMHCTBA TEM OTKPBIBAETCS AOMOIHUTEIbHAS BO3MOKHOCTD ITOKa3aTh CBSI3b TEOPHH C
MIPAKTUKOW HalleW XKU3HU.

BrrpBatoT 0COOBI HWHTEpEC y yYaIIUXCS B MporpaMMe Takue TeMbl Kak: "VIcTopusl OTKPBITHS
niepuonuieckoro 3akona”, "Crpanuusl u3 xxu3an .M. Menneneesa”, "Benudaiiniye oTKpeITHS B 001aCTH
ecrectBo3Hanus k.19 — H. 20 BekoB”, "VYpan: mpomutoe, Hacrosmiee, Oymymiee”, "Xumus UM,
"JlekapctBa”, "21 Bek — BEK OJIMMEPOB™.

XopouuM JIONOTHEHHEM K 00Ie00pa3oBaTelbHOM NporpaMMe MO XMMHUHW sl 9 KIaccoB sIBISETCA
U3y4eHHUE TakuxX TeM, Kak "Meramibl JipeBHOCTH, "Metamibl xu3Hu”, "PaldoakTUBHBIE METaNIbI”,
"Tsxensle wmetamwnsl”’, "TpancypanoBble sneMeHTB” ( Meramnel), "®T0op W ero coemuHeHus”,
"Kucnoponusie coemunenus xiopa”, "Cenen”, "CoBpeMEHHBIE MaTepuajabl Ha OCHOBE KpeMHUS (
Hemeramnsr), "Xumus nummy, "Jlexkapersa”, "21 Bek — Bek nonumMepoB” (OpraHnnveckast XUMHA) U Ip.



KasennapHo-reMaTu4eckoe nNjaHupoOBaHue

Ne n/m Tema Bun pesitesibHocTu |  Ilo muiany ITo ¢pakTy
1 HNuctpykrax no Th. Jlexnus.
Hcropus oTkpeIThst
MIEPUOANYECKOr0 3aKOHA
2 Crpanuus! u3 xu3nu .M. Jlexuus.
MeuneneeBa
3 ATOM — CclIO)KHas 4acTula Co3pnanue
Besukue oTKphITHS B TNpe3eHTaLHH,
€CTEeCTBO3HAHUM Ha pybeke 19-20| ~ BBIIOTHCHHC
BekoB (oTkphiTus /1. Tomcona, B. YHPDKHCHHH.
Pentrena, A. bekkepens)
4 | 3nauenue pabor D. Pezepdopna u Jlexmms.
€ro MocyeaoBaTeNnel s CoO3aaHus
Teopuu crpoenus aroma M. Kropu-
Cxnonosckas u I1. Kropu. Ux
HAay4YHbIN U )KU3HEHHBII MOBUI.
5} BxoaHol KOHTPOJIb CamocTosiTenbHas
pabota
6 | CocraB aromHBbIX sifiep. M130TombI. Jlexuus
Nx ncnons3oBaHue B HayKe,
MEAUIMHE, TEXHUKE,
MIPOMBIILJIEHHOCTH, apX€OJOTUH,
CEJIbCKOM XO3SIIICTBE
7 Taiina Benukoro 3akona becena
(ITepuommueckoro). Paborsr H.
bopa
8 [penckazarenbHas GyHKIUSA Cemunap
NEPUOINYECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI
9 TaliHbI CTPOEHHUSI U CBOMCTB becena
BELIECTB
10 Metamibl ipeBHOCTH. Menp 1 ee Pabora ¢ gor.

criaBbl. MenHbIi BeK. BpOH30BbIN
Bek. brnaroponusie MeTamib —
"Iapp MeTauioB” (30/10TO),
"myHHBIA MeTauT” (cepedpo).
Kunkuii metamn (pTyTh).
"HeGecHbIit MmeTamur” (xene30).

JIUTEpPaTypou




Kene3Hrlii Bek.

11 CaMble aKTUBHBIE METAJLIBI — becena
IIEJOYHBIE U IIET0YHO3EMEIIbHEIE
12 "Kpbuiareie MmeTamibsr” 1 UX Becena
CILIABLI
13 T'anpBaHMYeCcKUE SIIEMEHTEL Jlexnusa
lanpBaHOIIIIaCTHKA.
T'annBaHOCTETHA.
14 [TpomMeKyTOUHBIN KOHTPOJIb CamMocTosgTeabHas
pabota
15 "MeTtaiibl )KU3H" becena
16 | TyrommaBkue MeTamuibl. TsoKebie becena
METaJLIBI
17 PanuoaktuBHBIE METAIIBL. YpaH: Jlekmus.
MIPOIILIOE, HACTOSIIEE U OyayIIee.
18 [IepBbIil NCKYCCTBEHHBIN — Jlexuus.
TexHenui. TpancypaHoBbIE
DJIEMEHTBI
19 Hewmeraisr. @top — "BCe Jlexnus
paspymatomuii”. CoelMHEeHUs
¢ropa.
Xiop. Kuciopoanbie coequHeHuns
XJIopa.
XJopHast U3BECTh U €e
npuMevaTebHbIe CBOKWCTBA. bpom
u 6pomuel. Mo u iomu s
[Touemy mroau 6e3 Hona TIynerT
Ik 0oneroT?
20 AmoTpOnus KUCIopoaa. Pab6ora c nom.
Kucnopon. O3omn. [Ipobaema MCTOYHUKAMU
030HOBBIX JIBIP JATEPATYPBL.
21 Cepa u ee coeTUHEHMUS. Jlexnus

ITpon3BOACTBO CEPHOM KUCIIOTHI:
BBIOOp ONTUMAJIBHBIX YCIOBHM IS
OCYILIECTBJICHUS! XUMUYECKUX
IIPOLIECCOB JIAHHOTO
IIPOU3BOACTBA; HAYYHbIE




IIPUHIMUIIBI ITPOU3BOACTBA

22

Pemenune 3amau

23

IIPOU3BOJICTBEHHOI' O XapakKrepa 3anaq

Pemenue pacueTHbIx

24

a3oTa.

A30T — "0Oe3KU3HECHHBIN JIH OH?
Baxneinme coenmHeHNS a30Ta.

BausHue HegocTaTka a3oTa Ha
pPOCT U pa3BUTHUE pacTeHUN. [[Ba
nytu pukcanuu armochepHoro

Jlexmsa

25

Pemenune 3amau
MIPOU3BOJICTBEHHOT'O XapaKTep

OHa UCTONb3yeTcs?
"JIbIMHBIN OPOX™~ — OMacHast

"YepHBIM ITOpOXoM™?

Urto Takoe "napckas Boaka” U e

cMech. [Touemy ero Ha3zbIBarOT

Perienue pacueTHbIX
a. 3a1a4

orkpbiTuu I'. bpanara.

Muoronukuit pocdop. Dochop
"HeMeTaI KU3HN .

nony4aroT ¢pochopHbIe

®docdop u ero coeauHeHus. 06

Bnusinue Hemocrarka ¢ocdopa Ha

pocCT ¥ pa3ButTue pactreHuil. Kak

Jlexuusa,0ecena

ynoopenus?
26 Anma3z u rpadut — OMU3HEIbI — Jlexmus,
Opatbs. cropust momyyeHus 11abopaTOpHBIH
MCKYCCTBEHHBIX aJIMa30B OTIBIT
Otxpsitue T.E. JloBuna.
VYHUKaITbHBIE BO3MOKHOCTH
JPEBECHOTO YIIIsl. AJICOpOIIHSL.
Wctopus mporuBorasa
27 |CunmukarHas MPOMBIIUICHHOCTb, €€ Jlexuus,
npoaykius. CoBpeMeHHbIE 11abopaTOpHBIH
MaTepHhabl Ha OCHOBE KPEMHHUSI OTBIT
28 | YrieBomopoasl — pOIOHAYATbHUKH Jlexmwmst
OPTaHUYECKOT'0 MUPA
29 VYraeBoaopoIbl — IIEHHOE Jleknus

XUMHUYCCKOC CBhIPhC.




30 YrieBonopoasl — Kak TOTUIHBO. Jlexius,

AnbpTepHaTUBHBIE UCTOYHUKH 1n1abopaTopHblii
SHEPIUM OTBIT
31 Xumus nuny. benku, sKupsl, Becena,
YITIEBOMBI — INIABHBIE KOMIIOHEHTHI COCTaBJICHHUC
numy. Buramuasl. OCHOBBI panuoHa IINTaHNnA
MOJIPOCTKA.
paIOHANTBHOTO MUTAHUS YEJIOBEKa
32 JlexapcTBa Jlexnus
33 HToroBslii KOHTPOJIb CamocrosTenbHas
pabora
34 21 BeK — BEK MOTMMEPOB Jlexnus

TpeGoBanus K YPOBHIO NOATOTOBKH y4AIIMXCS
B pe3ynbraTe n3ydeHus 3JIEKTUBHOIO Kypca yJauiuecs T0KHbI
3Hamb:

v 6a30BbI€ MOHATHA: BAICHTHOCTh, MHIEKCHI, MACCOBAas OJSA DIEMEHTa, MOJb, MOJIIPHAs
Macca, MOJIIpPHBIH 00BbEeM, XUMHYECKas pPEaKIHs, pacTBOPbI, MaccoBas JIOJs
PacTBOPEHHOT O BEIIECTBA, MOJISIPHOCTb, HOPMaJIbHOCTb, KpUCTAJUTA3ALIUS,
KPUCTAIUIOTUAPATHI, OKCHbI, KUCIOTbI, OCHOBAHUS, COJIH;

OCHOBHBIE ATallbl B UCTOPUU XUMUHU;

aTOMHO-MOJIEKYJISIPHOE YUECHUE;

OCHOBHBIE 3aKOHbI XUMUH;

OCHOBHBIE TUIIBl XUMHUYECKUX PEaKIIHii;

KJaccU(HKAIMIO BEIIECTB 10 PACTBOPUMOCTHU B BOJIE;

Ha3BaHUsA, CIOCOOBI TIONYyYEHHUS W XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCTMHEHUN;

ASANENENENRN

ymembs:

v’ COCTaBIIATH XUMHYECKHE (POPMYIIBI BELIECTB;

v/ OIIpeEeNATh MACCOBYIO JIOJIIO DJIEMEHTA B CII0KHOM BELIECTBE;

v\ OmnpeneNaTh KOJIMYECTBO BEIIECTBA, 3HAs MOISPHYIO MacCy BEIIECTBA WIJIM MOJISIPHBIN
o0beM rasa;

OHpCI[CJIHTB TUIIBI XUMHUYCCKHUX peaKHI/If/'I;

OIPEJIEIIATH MaCCOBYIO JOJTIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

ONPEIEIATh MOJIIPHYIO KOHIIEHTPAILIUIO PAaCTBOPA;

OIPE/IEIIATh HOPMAaTbHOCTh PACTBOPA,;

Ha3bIBaTh OKCHbI, KUCIIOTHI, OCHOBaAHHA, COJIH,

YCTaHABJIMBAaTh TE€HETHYECKYIO CBS3b MEKAY OKCHIAMH, KHCIOTaMH, OCHOBAHUSIMH,
COJISIMU;

pemaTL KOM6I/IHI/Ip0BaHHBI€ 3aga4u,

ASANENENENEN

<\




BBIJIBUTATh TUIIOTE3bI, ONUCHIBATh PE3yIbTAaThl HAOIIOICHUH;

NPUHUMAaTh NPAaBWIBHBIC PEUICHUS MPHU OTBETE Ha BOIPOCHL, apryMEHTHPOBATh CBOU
OTBETHI;

v/ BBINOJIHATH TBOPYECKYIO PabOTy — MPOEKT (OTYET, IIPE3EHTALIUIO).

AN

IlepeyeHb y4eOHO — METOAMYECKOT0 00ecedeHus
1. Xumudeckoe 000pyI0BaHHE:

e  TAOIUIIBL: IEPUOIUYECKAS CHCTEMa XUMudeckux eMenToB [|.1.Menneneena,
«PacTBOpUMOCTH KHCIIOT, OCHOBAHHH, COJIEH B BOAE», «DINEKTPOXUMUUECKUMN Psif
HaIPsDKEHUS META/LUIOBY, «Psi 3JIeKTpOOTpUIIATeIbHOCTH HEMETAIIIOBY, «IHCTpYyKTax
10 TEXHUKE 0e30macHOCTHY, «CTPOEHHE aTOMOB METAJIIOBY, IOPTPETHI BETUKUX
XHUMHKOB;

e MOJETH: aTOMOB Pa3NYHbIC BEIIECTB, KPUCTAIUTMUECKHUX PEIIETOK MeTamioB, KP
anMasa, rpaduTa, MOACIIb MOJICKYIIBI Sg;

e J1abopaTopHOE 000PYIOBAHUE, TTOCYIa U TPUOOPHI: CKIISTHKH ¢ TPOOKaMH, IPOOHPKH,
KOJIOBI, XUMHYECKHE CTaKaHbI, CTYIIKH, MEPHBIE ITWIMHAPHI, MCH3YPKH, (GapPOpOBhIC U
METaJNIMYECKHE IIIMATEIN WIH JIOKCUKH, METAJUTMYCCKUE IIITATHBBI C JAlIKaMH H
KOJIbIIaMH, HEOOJIBIITNE TUIACTMACCOBBIC IITATUBBI 7151 TPOOUPOK, MPOOUPKOACPKATEINH,
OTHEYIOPHBIE TIOJICTABKH, CTCKISHHBIC TPYOKH, TTAJIOYKH, BOPOHKH, BECHI C
pa3HOBECaAMH;

e XMMHYECKHE PEaKTUBHI JIJIsl TPOBEACHHS IKCIIEPUMEHTA.

2. KomnbroTepHbIe MporpaMMbl 1 HHTEPHET — PECYPCHI:

e OOpa3oBarenbHas KoJIeKIusa. XuMus st BceX — X X1: Pemenue 3amay;

e DinekTpoHHbIH cnipaBouHuK «Kupuiina u Medonusay;

e Alhimik www.alhimik.ru;

e KOHCHEKTHI IO XUMHUH JUISI IIKOJLHUKOB WWW. chemistry.r2.ru,www.khimia.hl.ru;

e Xwumwus mis Bcex www.informika.ru;

e Xwumusa s Bac www.chem4you.boom.ru;

e Xwummus. OOpa3oBaTeNbHbIN CAlT s KOIBHUKOB Www.hemi.wallst.ru;

e VYpoku xumun Kupumia u Medoaus.
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