AOKYMEHT NOANMWCAH
3MEKTPOHHOW NOAMUCHIO

AHHOTanus K padoyeii mporpamme no xumui (8-9 kiaccoi)
OI'OC I'.E. Pynzutuc u @.I'. denbaman
[Tporpammel pa3paboTaHbl Ha OCHOBE (eIePATTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHaapTa OCHOBHOI'O O6H.[€FO O6paSOBaHI/IH, KOHICIIIHNU AYXOBHO-HPABCTBCHHOI'O PAa3BUTHUA U
BOCTIMTAHUS TMYHOCTH IpaKAaHUHA Poccuu, MIaHuPyeMbIX Pe3ybTaTOB OCHOBHOT'O O0OIIETO

00pa3zoBaHusl, IPOrPAMMBI [0 XUMHH 8-9 KJIacCHhl.

[IpeamerHas muaus yueOHukoB ['. E. Pymsutuca, @. I'. ®enpnmana: yuebHoe mocodue st
o0meoOpazoBaTeNbHBIX opranu3anuii / A.M. Pagenkuit — M.: IIpocBeiienue
YYEBHO-METOJIMYECKHUI KOMITJIEKC (YMK)

Pynsutuc I'.E., ®enpaman @.I'. Xumus 8 kiacc M.: [Ipocsemenue 2022r.

Pymsutuc I'.E., ®enpaman ©.I". Xumus 9 knacc M.: [Ipocsemenne 2022r.

VUYEBHBIU TUIAH (KOJIMYECTBO YACOB)
8 xiracc - 2 gyaca B HeAemro, 70 4acoB B oI

9 xnacc - 2 yaca B HeJiellro, 68 4acoB B I'OJI.

HenasiMu M3y4yeHUus1 XMMHHU B OCHOBHOI 1IKO0JI€ ABJISIIOTCH:
1) bopMupoBaHue y 00y4arommxcsi yMeHUs BUJETh M MIOHUMATh IIEHHOCTh 00pa30BaHus,

3HAUUMOCTh XUMHYECKOTO 3HAHUS I KaKJOTO YEIOBEKa HE3aBUCUMO OT €0
npodecCuOHAIbHON

ACATCIIBHOCTH,; YMCHUA pa3jinvdaTb q)aKTBI 1 OOCHKH, CpaBHUBATb OLCHOYHBLIC BbIBOJbI, BUICTH
ux

CBSI3b C KPUTEPHUSIMHU OIICHOK U CBSA3b KPUTEPHUEB C ONPECICHHOW CUCTEMOM 1IEHHOCTEH,
dbopMyIupOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MMO3HITHIO;

2) ¢hopMupoBaHHe y 00yUarOIIMXCs HEIOCTHOTO MPEICTABICHHS O MUPE U POJIM XUMHH B
CO3/1aHUU

COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTUHBI MUPA; YMEHUS OOBSICHATH OOBEKTHI U MPOLIECCHI

OKpPY’KaroIlle TEeHCTBUTEIBHOCTH — MPUPOIHOM, CONAIBHOM, KyJIbTYPHOU, TEXHUYECKON
Cpelbl,

WCIIONB3Ysl 1151 ’TOT0 XMMHUECKUE 3HAHMUS;
3) npuobpereHre 00yJarOIIMMHUCS ObITA PAa3HOOOPA3HOMN JAEATEIIbHOCTH, TO3HAHUS U
CaMOITIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHTHOCTEH ), IMEIOIINX YHUBEPCAIbHOE

3HaYEHHE JIIsl pA3IUYHBIX BUJIOB AEATEIBHOCTHU: PEUICHHs MPoOIeM, MPUHATHS pEIICHUH,
MOMCKA,



aHanmu3a 1 00paboTKH HH(POPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUIA,
COTPYAHHUYECTBA, 0€301MaCHOr0 OOPAIEHNS C BEIIECTBAMU B IIOBCEIHEBHOM KHU3HH.
3amaun:

- IPUBUTH MIO3HABATEIbHBIA HHTEPEC K HOBOMY JUISl YYEHUKOB IPEIMETY Yepe3 CUCTEMY
pa3sHo0Opa3HbIX IO (hOpME YPOKOB U3Y4YEHHUSI HOBOTO MaTepuaa, J1abopaTopHble paboThl,
9KCKYpPCUH, HECTaHAPTHbBIE YPOKU KOHTPOJIS 3HAHUIA;

- CO3/1aBaTh YCJIOBHS U1 (POPMUPOBAHMS Y YUAIIUXCS IPEIMETHOM U y4eOHO-
UCCIIEI0BATEIbCKOM

KOMIIETCHTHOCTEH:

- 00ecreynTh YCBOGHHUE yYalllMMUCS 3HAHUH OCHOB XMMHUYECKON HAYKHU: BaXKHEUIIMX (aKTOPOB,
MOHATHI, XUMUYECKUX 3aKOHOB M TEOPHA, SI3bIKa HAYKH, TOCTYITHBIX 0000IIeHn
MHUPOBO33PEHYECKOTO XapaKTepa B COOTBETCTBUH CO CTAHIAPTOM XHMHUYECKOTO 00pa30BaHMS;

- coco0CTBOBATH (POPMHUPOBAHUIO Y HIKOJIHHUKOB MPEIMETHBIX YMEHHUI U HABBIKOB: YMECHHUS
paboTaTh ¢ XUMUYECKMM 000py10BaHUEM, HAOI0JaTh U OMUCHIBATh XUMUUYECKHE SBICHUS,
CpaBHUBATh UX, CTABUTh HECJIOKHbIE XUMUYECKUE OIBIThI, BECTH HAOIIOIEHUS Yepe3 CUCTEMY
1a00paTOPHBIX, MPAKTUUECKUX PAOOT U S3KCKYPCHUHU;

-IIPOJIOJKUTH Pa3BUBaTh y 00ydaroumxcs o01eyyeOHble YMEHUS U HaBBIKU: 0c000€ BHUMaHHE

YACIUTDb pa3BUTHUIO YMCHUSA NICPECKA3BIBATE TCKCT, AKKYPAaTHO BECTH 3allUCHU B TCTPAAHU U ACIIATH

PHUCYHKH.

[TporpamMmMbl 0O6ecrieunBalOT TOCTUKEHNE BBITYCKHUKAMU OCHOBHOM LIKOJIBI ONPEIeNEHHBIX
JUYHOCTHBIX, METAMIPEIMETHBIX U NMPEIMETHBIX PE3YJIbTATOB.

Coaep:xanue yueOHOTI0 npeamera

B cucrteme ecrecTBeHHOHaYy4HOTO 00pa30BaHMs XUMUS KaK y4eOHBIH MpeIMeT 3aHUMaeT BaXKHOE

MECTO B O3HAHUH 3aKOHOB MPHUPObI, POPMUPOBAHUHU HAYUHON KapTHHBI MUPA, CO3/IaHUU
OCHOBBI

XUMHNYCCKUX 3HaHPII>i, HeO6XOHI/IMBIX HJIA HOBC@ﬂHeBHOﬁ KHN3HU, HABBIKOB SJIOpOBOl"O %1
0€e30MacHOro

JUISL 4eJIOBEKa U OKpYXKarolllel ero cpespl 00pasa *KHU3HH, a TAKXKE B BOCIIMTAHUH SKOJIOTHYECKOM
KYJIBTYpBI.

VYcenenHocTh U3yuyeHusl XMMHUH CBS3aHA C OBJIAZICHUEM XUMUYECKHUM SI3bIKOM, COOJIIO/IEHHEM
paBUII

0e30macHOl paboThI MPU BBHITOJIHEHUH XUMUYECKOTO KCIIEPUMEHTA, OCO3HAHHEM
MHOTOYMCIIEHHBIX

CBSI3€M XUMHUU C IPYTHMMHU MPEAMETaMU IIKOJIBHOTO Kypca.



[TporpammMa BKJIIO4aeT B c€0s1 OCHOBBI HEOPTaHMYECKOM U OpraHuvecKoi xumuu. I maBHoM naeen

MPOTPaMMBI SIBIISIETCSL CO3aHHE 0a30BOT0 KOMITJICKCA OMMOPHBIX 3HAHUI TT0 XUMHH, BRIPAKEHHBIX
B (hopMe, COOTBETCTBYIOIIEH BO3PACTY 00YUarOIINXCS.

B coneprkanum TaHHOTO Kypca MpeICTaBIeHbl OCHOBOIIOIATAIOIINE XUMUYECKUE TEOPETHICCKUE
3HAHUS, BKIIFOYAIOIINE U3yUYE€HUE COCTaBa U CTPOCHHUSI BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT
CTPOEHUSI, MPOTHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIIEIOBAHUE 3aKOHOMEPHOCTENH XUMUYECKUX
MpEBpAICHUI U MMyTeH yNpaBJICHUsI UMH B LEJISIX MTOJYYSHUS BEIECTB U MAaTEPUAIIOB.
TeopeTnueckyro OCHOBY U3YYCHHS HEOPTaHUYCCKON XMMHH COCTaBIISIET aTOMHO-MOJICKYJISIPHOE
yuenue, [lepuonnueckuii 3akon /.M. MenzeneeBa ¢ KpaTKUMHU CBEJICHUSMH O CTPOCHHH aTOMa,
BHJIaX XMMHYECKOH CBS3H, 3aKOHOMEPHOCTSX MPOTEKAHUSA XUMHUCCKUX PEAKIIHH.

B u3ydenun Kypca 3HaUUTENIbHASI POJIb OTBOJUTCS XMMHUYECKOMY IKCIIEPUMEHTY: TTPOBEACHHUIO
MPaKTUYECKHUX U J1a0OpaTOPHBIX padOT, OMMCAHUIO PE3YJIbTATOB YYCHUUYECKOTO IKCIIEPUMEHTA,
COOJTFOZICHUIO HOPM H MTPAaBIJI O€30TaCHON pabOThl B XUMUYECKOM J1a00paTopuu.

Peanuzanus gaHHO nporpaMMebl B poliecce 00ydeHHsI MO3BOJIUT 00Y4arOIIUMCsl YCBOUTh
KITFOYEBBIE XUMUYECKHE KOMIIETEHIIMH U TTOHITh POJIb M 3HAUEHUE XUMUU CPEU IPYTUX HAYK O
MIPUPOJIE.

Wzyuenue mnpenmera «XuMHs» B 4YacTH (QOPMHUPOBaHUS Yy OOYyYaIOUIUMXCS HAy4yHOTO
MHUPOBO33pPEHU,

OCBOCHUA O6H.I€Hay11HBIX MCTOI0B (Ha6J'IIO,I[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MO,I[eJ'II/IpOBaHI/IC),

OCBOCHMUS IMMPAKTHUYICCKOI'0 IMPUMCHCHUA HAYYHBIX 3HaHWH OCHOBAHO Ha MCKIIPCAMETHBIX CBA3AX
C

npenmeramu:  «buomorus», «leorpadus», «Uctopusi», «Jlureparypa», «MaremaTukay,
«OCHOBBI

0€30MacHOCTH KU3HEAEATENLHOCTHY, «Pycckuit s3b1k», «Du3ukay, « IKOIOTHI.

8 kaacce

ITepBoHa4YanbHBIE XUMUYECKHE TOHATHUS

[Tpeamer xumuu. Tena u BeniectBa. OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOIEHUE, H3MEPEHNE,
sKcriepuMeHT. Ousndeckre U XuMuueckue siBjaeHus. Yucrteie BemiectBa 1 cMecu. Criocoobl
paszaenenus: cMeceil. AToM. Monekyna. XUMUYECKUH 3IE€MEHT. 3HAKHM XUMUYECKUX 3JIEMEHTOB.
IIpocTble U CioXkHBIE BenecTBa. BaneHTHOCTh. 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTBA.
Xumnueckue Gopmyisl. Maaekcsl. OTHOCUTEIbHAS aTOMHAs U MOJIEKYJIsipHast Macchl. MaccoBast
J10J11 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHNHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB. XUMUYECKUE
ypaBHeHus. KoadduumeHTsl. Y ciioBUS U IPU3HAKK NPOTEKAHUS XUMUYECKUX peakiuid. Moupb —

eIMHUIIA KOJTMYEeCTBA BelecTBa. MosisspHas Macca.



Kucnopog.

Kucnopon — xumuueckuii anemMeHT u npoctoe Beuiectso. O30H. CoctaB Bo3ayxa. Puznueckue u
XUMHUYECKHE CBOMCTBa Kucnoposa. [lonmyuenne u npumenenue kucinoposa. TemnoBoit addexr
XUMHYecKkux peakuuil. [Tonarue 06 3k30- ¥ SHAOTEPMHUUYECKUX PEAKLIUAX.

Bonopon.

Bonopoz, ero o01ias xapakTepucTika U HaxokaeHue B npupose. [lonyuenue Bogopoia v ero
¢u3nueckue cBoicTBa. XMMHUYECKHE CBOMCTBA Bojopoaa. [Ipumenenue.

Bona. PactBopsl

Bona B npupone. Kpyrosopor Bozsl B ipupose. Pu3ndecKkue 1 XUMUYECKUE CBOMCTBA BOJBI.

[Tpumenenue Boabl. Bona-pactBopurens. PactBopbl. HachleHHbIe M HEHACHIILIEHHbIE
pacTBOpHI.

PactBopuMoOcTh BeniecTB B Boge.PacTBoprumMoCTh BeliecTB B Bojie. KoHLEHTpalust pacTBOPOB.
MaccoBas 10511 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COCAUHEHUN

Moub — enuMHHMIIA KOJIMYECTBA BellecTBa. MousipHast Macca. BeluncneHus o XuMM4ecKuM
ypaBHEHUAM. 3aKOH ABOrajpo. MosspHblil 00beM razoB. OTHOCUTENbHAS TNIOTHOCTh Ta30B.
OOBbeMHBIE OTHOIICHHS Ta30B MPU XUMUYECKUX PEAKITUSX.

Oxkcuapl. Knaccudukanusa. Homenknarypa. @usndeckue CBONCTBAa OKCUIOB. XUMUYECKHE
CBOMCTBA

okcuoB. [Tomydyenue u npumenenue okcuoB. OcHoBanus. Knaccudukanus. Homenkiatypa.
®usnueckue cBOMCTBa OCHOBaHUH. [lomydyeHne ocHOBaHMN. XMMHYECKHE CBOWCTBA OCHOBAHUM.
Peakuus nelitpanuzauuu. Kucnotel. Knaccugpukanusa. Homenknatypa. ®@usnueckue cBoiicTBa
kucioT.llorydeHre u npuMeHeHne KUcinoT. XMMUYECKHE CBOMCTBA KUCIOT. IHIUKAaTOpHI.

V3MeHeHne OKpacku MHIUKATOPOB B pa3nuyHbIX cpenax. Conu. Knaccudukarms.
Howmenknarypa.

®usnueckue cBoMCTBa coiel. [lonydenne n npuMeHeHue coyieid. XMMHYECKHE CBOMCTBA COJIEH.
['eneTnueckas cBs3b MEXAY KJlacCaMH HEOpraHuueckux coequHeHui. [Ipobiema 6e3omacHoro

MCII0JIb30BaHUs BEUIECTB U XMMHUYECKHUX PEAKIIUN B TOBCEIHEBHOM KU3HU. TOKCUYHBIE,
roproyme u

B3PBIBOONIACHBIE BEIIECTBA. BBITOBAsI XUMHUYECKasi TPAMOTHOCTb.
Ilepnonnueckuil 3aKOH U NEPUOINYECKAS] CHCTEMA XUMHUYECKUX 31emMeHToB J[. 1.
MenpeneeBa.CtpoeHue atoma.

Ilepnonnueckuii 3akoH /I.11. Menneneesa. [lepuonnueckas cucteMa XMMUYECKUX DJIEMEHTOB

JLUL

MenneneeBa. CTpoeHue aToma: Ipo, SHEPreTHIeCKuii ypoBeHb. COoCTaB sijipa aToMa: MPOTOHBI,



HeUTpoHbl. M30TOMNBl. PU3HUECKUI CMBICT aTOMHOTO (MOPSAKOBOI0) HOMEPa XUMHUYECKOTO
3JIeMEeHTa, HOMepa TPYIIbI U NepUo/ia Mepruoanueckoi cucteMbl. CTpOCHHE SJHEPTeTHUECKUX

YpOBHEM aTOMOB NepBbIX 20 XUMUUYECKHUX 3IEMEHTOB nepuoaudeckoit cucremsl .M.
Meuneneesna.

3aKOHOM€pHOCTI/I W3MEHCHHS CBOMCTB aTOMOB XMMHUYECKHUX 3JIEMCHTOB U UX COGI[I/IHGHI/Iﬁ Ha
OCHOBE

MoJIokeHus B nepuoanueckon cucreme .M. MenaeneeBa u cTpoeHust aroMa. 3HaYCHUE
ITepuoauueckoro 3akona /[.1. Menneneena.

DIIEKTPOOTPULIATETLHOCTh aTOMOB XUMHUUYECKHX 3J1eMeHTOB. KoBajieHTHAs XUMUYECKasi CBSI3b:
HenoJsipHast u nojsipHasi. [lousaTre 0 BOAOPOAHOM CBA3U U €€ BIMSHUU Ha (U3UYECKUE CBOMCTBA
BEIIIECTB Ha MpuMepe Bobl. MloHHas cBs3b. MeTainyeckas CBsi3b. THITBI KPUCTAIUTMYECKHUX

peIIeTOK (aTOMHasl, MOJIEKYJISIpHAsL, MOHHASI, METAIITHYECKas ). 3aBUCUMOCTh (PU3HUECKUX
CBOWCTB

BCIICCTB OT THUIIA KpI/ICTaJIJIH‘ICCKOfI pCI_HeTKI/I.

9 kJjacc

XHUMHUYECKUE PEeaAKIIHH

[ToHsITHE O CKOPOCTH XMMHYECKOM peakiuu. DakTopsl, BIHUSIOIIME HA CKOPOCTh XUMUYECKOM
peaxiuu. [Tonstue o karanuzatope. Knaccupukanus XMuMHUECKUX peaKIUi MO pa3IudHbIM

IMPpU3HAKaM: YHUCJIY U COCTaBy UCXOAHBIX U MOJYYCHHBIX BEIICCTB, U3MCHCHHUIO CTEIICHEH
OKHUCJICHUA

ATOMOB XMMHUYECKUX DJIEMEHTOB; MOTJIOMIEHUIO WIIN BBIICTICHUIO DHEPTUU. DJICKTPOIUTUYECKAS
JTUCCOLMAIUS. DICKTPOIUTHI U HedNeKTponuThl. Monbl. KaTroHb! u annoHsl. Peakiiun HOHHOTO
obmeHa. Y cloBus MMPOTEKAHUS PEAKIIMM HOHHOTO OOMEHA. DIIEKTPOIUTHYECKAs JUCCOIHAITUS
KHCJIOT, Ienoyei u coneld. Ctenens okucienus. OnpeneneHue CTENeHn OKICICHHS aTOMOB

XUMHUYCCKUX 3JICMCHTOB B COCIUMHCHUAX. Oxwucnurenb. BoccTaHoBUTENE. CYHIHOCTB
OKHCIIUTCIBHO-

BOCCTAHOBUTEIBHBIX PEAKIIHA.

Hewmeramnst IV — VII rpynm 1 ux coequnenus

[TonoxeHne HEMETaNIOB B IEPUOAUYECKON cUcTeEME XUMHUYecKuX 3neMeHToB .M. Menneneena.
OO6mmue cBoiicTBa HEMETAIIOB. ["aloreHbl: PU3NYECKUe U XUMUYecKie cBoiCcTBa. CoeTuHEHUS

TaJIOTCHOB: XJIOPOBOAOPOA, XJIOPOBOAOPOAHASA KUCIIOTA U €€ COJIU. Cepa: (I)I/I3I/I‘-ICCKI/IC u
XUMHUYCCKUEC

cBoricTBa. COeTMHEHUS CEPhI: CEPOBOAOPOI, CYIbHUILI, OKCUIIBI cepbl. CepHasi, CEpHUCTAS U

CEPOBOIOPOIHAS] KUCIOTHI U X COMU. A30T: (pu3nUecKkne u XUMHUYECKHE CBOMCTBA. AMMHUAK.
Comn

aMmMoHus. OKcuabl a30Ta. A30THas KUCIIOTa U ee conu. Docdop: puzndeckne u XUMHUIECKHE



coiicrBa. Coequnenust pocdopa: okcua pocdopa (V), oprodochopHas KHCIOTa U €€ CONH.

VYraepon: puzndeckue 1 XUMHYECKHE CBOMCTBA. AJUIOTPOIIUS yIiIepoja: ainMas, Tpadur,
KapOuH,

dbymnepensl. Coenunenus yrieponaa: okcuapl yraeposaa (I1) u (IV), yroipHas Kuciora v €e COJIH.
KpeMHuii 1 ero coeuHeHus.

MeTasuibl ¥ X COeAMHEHUS

ITonoxeHnue MeTauioB B IEPUOAUYECKON CUCTEME XUMHUUYECKUX deMeHToB .M. Menneneesa.

Mertasisl B mpupojie ¥ o01ue crnocoosl ux nonydeHus. Oouue puznyeckue cBoicTBa
METAJIJIOB.

OO01mure XMMUYECKHE CBOMCTBA METAJNIOB: PEAaKIMK ¢ HEMETAJUIAMU, KUCJIOTaMH, COJISIMHU.
DIEKTPOXUMUYECKUN Psijl HApsDKeHU MeTaiioB. [llenoynbie MeTamibl U UX COCTUHEHMUS.
[lenoyHO3eMeNbHbBIE METAIIIBI U UX COEAMHEHUA. AMIOMUHIA. AM(OTEpPHOCTh OKCUIA U

TUAPOKCHAA AJIFOMUHHA. Keneso. COG,Z[I/IHGHI/ISI JKeJie3a U UX CBOMCTBA: OKCHAbI, THAPOKCHUABLI U
COJIN

xenesa (11 u IIT).

Oprannyeckas XuMus

[TepBoHayanbHbIE CBEIEHUS O CTPOEHUH OPraHUYECKUX BEIECTB. YTJIEBOAOPOAbL: METaH, ITaH,
3TUIIeH. VICTOUHUKH yTriIeBOIOPOJIOB: IPUPOIHBIN ra3, HedThb, yroib. Kucinopoaconepxkamune
COEIMHEHUS: CIUPTHI (METaHOJ, TAHOJI, MIUIIEPUH), KAPOOHOBBIE KUCIOTHI (YKCYCHasl KHCIIOTA,

aMUHOYKCYCHasi KUCIIOTa, CTEapUHOBAS U OJICMHOBAsI KUCJIOTHI). brosornuecku BaxxHbIC
BELIECTBA:

JKUPBbI, I'TFOKO34, Ocnku. XMMUYECKOe 3arpsA3HCHUC OKp}/')KaIOH_[eﬁ CpeAabl U €ro 1noCjacaACTBUA.
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