MUHHCTEPCTBO ITPOCBELLEHMS POCCUNCKOU ®EJIEPALIMNA
MunucrepcTBo 00pa3oBanus u Hayku Pecniyonuku Komu
Anvunuctpauust MOI'O "Uurta"

MAOQOY TI'umuazus Ne 3
PACCMOTPEHO YTBEPXIEHO
Meroauueckum CoBeTOM Hupekropom MAOY TI'umuazus Ne3
MAOY Tinsasins Ne3 ViBaHOBa ENeHa e tnevo
IIporoxoin Nel ot «30» aBrycra 2023 r. AneKkcaH APOBHa g’;f:f;gfz 8?”236 15:56:58 +03'00"

ITpuxa3 Nel70 ot «30» aBrycra 2023 1.

PABOYAA ITPOTPAMMA YYEBHOTI'O ITIPEAMETA

«XHUMMUS»

s 8 - 9 KJIaCCOB ¢ UCMOJIHL30BAHHEM 000PY10BAHMS )
neHTpa «Touka Pocta» Ha 2021-2023 yueOHbIii 1o

(ocHOBHOE 001IIEE 0Opa30BaHKE, CPOK PEATU3AINH 2 TOA)

ABTOp cocTaBUTEIb padOUYEl MPOrPAMMBI:
Mumnrazosa ['.I'., yunrens xumuu

r. Mara

2023



HosicHUuTeEIbHASA 32N CKA

PabGouass mporpamma mo xumuu st 8-9 KiaccoB pa3paboTaHa B COOTBETCTBHH CO
CJIEIYIOLIMMU HOPMATUBHBIMU JOKYMEHTAMH:

1. ®enepanbubiii 3ak0oH PO «O06 ob6pazoBanuu B Poccuiickoii ®depepanun» ot 29.12.2012r. Ne

273.;

2. ®enepalibHbII rocyAapCTBEHHBIN 00pa30BaTEIbHbIN CTaHJAPT OCHOBHOTO 00111ero 00pa3oBaHus;

3. [IpumepHOil mporpamMmbl MO XUMHUHU Ui 8-9 KitaccoB 001me00pa3oBaTENbHBIX YUPEKICHUM,

asrop H.H. I'apa (Xumus. PaGoune nporpammel. [Ipenmernas muaus yueonukoB [.E.Pyn3uTtuca,

@.I". ®enpamana 8-9 kmaccwl: yued. mocodbue s obmeodpazosar. opranu3anuit/ H.H Iapa. - 3-¢

n3a. nepepad.-M.: [Ipocsemenue, 2019. -48c.), pekoMeH10BaHHOW MUHHUCTEPCTBOM 00pa30BaHMS U

Hayku PO.

4. OcHOBHOM 00pa30BaTEIBLHON MPOTPpaMMbl OCHOBHOTO 00111er0 oOpazoBanust MbOY «COIIl Ne 9»

5. Yuebnoro miaHa MBOVY «COILI Ne 9.

6. ITonoxxenust o paboueit mporpamme, pazpadoranHoro 8 MbOY «COI Ne 9y

Ha 6a3e uentpa «Touka pocta» oOecrieunBaeTcs peainsaiusi 00pa3oBaTeIbHbIX IPOTrPaMM
€CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKOM HaIlPaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU

C TpeOOBaHMUAMM 3aKOHOJATEeNbCTBA B cdepe o00pa3oBaHHd U C YYETOM pEKOMEHAalun

®denepalibHOTO OIepaTopa yueOHOro npeamera « XuMHs».

OO6pazoBatenbHas IporpaMma Mo3BOJISIET HHTETPUPOBATh pealiu3yeMble MOAXOIbI, CTPYKTYPY

U cojiep KaHMe MPU OpraHu3auy o0ydeHus: XuMun B 8—9 Kinaccax, BRBICTPOGHHOM Ha 0asze J1r00ro

U3 JOCTYNHBIX yueOHO-MeToanyeckux komiiekcon (Y MK).

Ucnons3zoBanne obopynoBanus «Touka poctay nmpu peanuzanuu ganHoit Ol mo3Bossier

CO3/1aTh YCIJIOBUSI:

* JUTsl pACIIMUPEHUS COJCPIKAHUS IKOJILHOTO XUMHUYECKOTO 00pa30oBaHMs;

* JUTSI TIOBBIIICHUS TTO3HABATEIILHON aKTHBHOCTH O0YYAIONINXCS B €CTECTBEHHO-HAYYHOUW 00JIaCTH;

* JUIS Pa3BUTUS JIMYHOCTH peOEHKa B Tporecce OOYYCHHS XHMHH, €ro CIIOCOOHOCTEH,

(dhopMUpOBaHUS U YIOBIETBOPEHHUSI COITUAIIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* uig pabOThl ¢ OJapEHHBIMH IIKOJIbHUKAMH, OPraHU3alMM UX Pa3BUTHUS B Pa3IMYHBIX O0IACTAX

00pa3oBaTeNbHOM, TBOPUECKOM 1eATEIHHOCTH.

B cooTBeTcTBUM € ATHUMH JOKyMEHTaMU oOOyd4aromiyecss IOJDKHBI OBIAAETh MpHEMaMH,
CBS3aHHBIMU C OIpEJeNICHUEM TOHATUN: OrpaHWYMBaTh WX, OMHUCHIBATh, XapaKTEpHU30BaThb U
CpaBHHMBaTh. Tak Kak XHMMHS — HayKa SKCIIEpUMEHTalIbHAasA, OOydaroluecs IOJDKHBI OBJIAJIETh
TaKUMHU TIO3HABATEIbHBIMU YUEOHBIMU JEHCTBUAMH, KaK DKCIEPUMEHT, HAOII0IeHNe, H3MEPEHUE,
ONMCaHuEe, MOJAEIUPOBaHUE, TMIOTE3a, BBIBOA. B mporecce m3ydeHus Kypca y oOydarommxcs
MPOJIOJKAIOT  (DOPMUPOBATHCS  YMEHUSI CTaBUTh BOIPOCHI, OOBICHATH, KIIACCU(PHUIIUPOBATD,
CpaBHUBATH, ONMPENEATh WCTOYHHKKA HWH(OpMAIMU, TOJNy4aTh U aHAJIU3UPOBATH €€, TOTOBUTH
MH(QOPMAIIMOHHBIM  TPOAYKT, TPE3EHTOBATH €ro W BecTH auckyccuio. ClenoBaTeiabHO,
NESATETbHOCTHBIM TOJIXOJT B HW3YYCHUH XUMHU CIHOCOOCTBYIOT JOCTHDXKCHHIO JIMYHOCTHBIX,
MpeIMETHBIX U METalpeIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

B ocHOBY Kypca 1oJ10’KeHbI CIeAYIOLUE HIIEH:

- MaTepHaIbHOE €TUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBIICHUN MTPUPO/IBI;

- BEJIyIasi POJIb TEOPETUUYECKUX 3HAHUN /I OOBSCHEHUS] U MPOTHOZUPOBAHUS XUMHUUYECKHUX
SIBJICHUH, OLIEHKHN MX MPAKTUYECKOW 3HAUUMOCTH;

- B3aMMOCBSI3b KAaYeCTBEHHOW W  KOJHYECTBEHHOM CTOPOH XHMHUYECKUX OOBEKTOB
MaTepUaJIbHOTO MHUDA;

— pa3BUTHE XUMHUYECKOM HAyKH W MPOU3BOJICTBO XMMHUYECKHX BEIIECTB M MATEPHAIOB IS
YIOBJIETBOPEHUS HACYIIHBIX MOTPEOHOCTEH uenoBeka M OO0IIeCTBa, peuIeHUs TI00aIbHBIX
mpo0JIeM COBPEMEHHOCTH,

— TEHETUYECKas CBSI3b MEXK/Ty BEIICCTBAMHU.

OTH UJIeH peaTu3yroTCs B KYpCe XMMHUHM OCHOBHOM IIKOJIBI TyTEM TOCTHXKEHUS CIETYIONINX TIEJICH:

. @opMHUpOBaHUE Yy YUYAIIUXCS XUMHUYECKOM KapTHHBI MHUpa, KaKk OpPraHMYecKOH 4acTH ero
L[EJIOCTHOM €CTECTBEHHO-HAYYHOU KapTHHBI.
. Pa3Butue mo3HaBaTeNbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH

ydamuxcsa B MpoHeCCce M3y4YCHUA UMU XHUMHYECKOM HAayKu " e€ BKJIaJa B COBpeMeHHBIfI HAay4HO-
TEXHUYSCKUI Iporpecce; (I)OpMI/IpOBaHI/IC BaKHEHIIINX JOTHYECKUX onepaunﬁ MBIIIJICHHU A (aHaJ'II/IS,
CHHTC3, O606H_[CHI/IC, KOHKpETHU3alus, CpaBHCHHUC U r[[p) B TIpoHeCCC TMO3HAHUA CHCTCMbI



BAKHEUIIINX IOHATHUM, 3AKOHOB U TEOPUI O COCTaBE, CTPOCHUU U CBOMCTBAX XUMUYECKUX BEIECTB.
. Bocnuranue yOexaEHHOCTH B TOM, YTO NMPUMEHEHHE IMOJYYEHHBIX 3HAHUW U YMEHUH 1O
XUMHH SIBISIETCS OOBEKTHBHOW HEOOXOIMMOCTBIO il 0Oe30macHOi padOThl C BEIIECTBAMU U
MaTepuajgamMu B ObITY M Ha TPOU3BOJICTBE.

. IIpoexTupoBanue W  peanu3anuss  BBIIYCKHUKAMM  OCHOBHOM  IIKOJIBI  JIMYHOMU
o0pa3oBaTeNnbHOM  TpaekTopuu: BbIOOp mpodwmiast oO0ydeHHs B CTapuiel IIKoje  HId
npodeccnoHATbEHOTO 00Pa30BaTEIBLHOTO YUPEHKICHHUS.

. OBnazeHre KI0YEBbIMU KOMIIETEHLIUSAMU: Y4eOHO-1103HaBaTEIbHBIMU, HH(POPMAIITMOHHBIMH,
LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMU.

— JIist HOCTHKEHHSI ATHX IIeTIeH B Kypce XMMHUU Ha CTYIIEHU OCHOBHOTO O0IIEro o0pa3oBaHHUs
pemaroTes CAeAYIINE 3a1a4Uu:

. GOpMUPYIOTCS 3HAHHUS OCHOB XHMHYECKOH HAayKd — OCHOBHBIX (DAKTOB, MOHSITHA,
XUMUYECKHUX 3aKOHOB U TEOPHI1, BBIPAXKEHHBIX TOCPEICTBOM XUMUYECKOTO S3bIKA;

. pa3BuBarOTCs yMeHUs HaOmogaTh U OOBSICHSIIOT XMMHUYECKUE SBICHHS, IMPOUCXOISAIINE B
MpHUPO/ie, Ta0OPATOPHBIX YCIOBUSIX, B OBITY M Ha IIPOU3BOJICTBE;

. npuoOpeTaloTCsl CIEeUUATbHBIE YMEHHS W HaBBIKM MO O€30MacHOMYy OOpalleHUIo C
XUMHUYECKUMH BEIIECTBAMU, MAaTEPUAIAMUA U IIPOLIECCAMU;

. dopmupyeTcsi TYMaHHCTHYECKOE OTHOLICHHE K XWMHUH Kak IPOU3BOAMUTENBHOM CHIIe

o0111ecTBa, C MOMOLIBI0 KOTOPOH pelatroTcs riio0anbHble IPOOIeMbl UeT0BEYECTBA.

- OCYILECTBIISICTCSI UHTETPaLlsl XUMUYECKOIM KapTHHBI MUPA B €IMHYIO HAyYHYIO KapTUHY.
Pabouas mporpamma peanusyercss Ha ocHoBe Y MK cosmaHHOrO mox pykoBojacTBoM ['abpuernsHa
0.C.

1. Iabpuensa O. C. Xumus. 8 knace : y4eOHHK IS 00IIe00pa30BaTEIbHBIX OpPTaHU3AIMMA /
O.C. TI'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocemnienue, 2021
2. INa6puensa O. C. Xumust. 9 kirace : ydeOHUK JIIs 00111e00pa3oBaTeIbHBIX OpraHu3aui /

O.C. TI'abpuensn, U. I'. Octpoymos, C. A. Cnagko. — M.: [Ipocsemnienue, 2021
Y4eOHUKH COOTBETCTBYIOT DenepallbHOMY TOCYAapCTBEHHOMY OO0pa30BaTEeIbLHOMY CTaHAAPTY.
PexomennoBansl MuHuctepcTBOM npocBelienus: Poccuiickoit denepanum.

[Tporpamma pa3paboTraHa B cOOTBETCTBUHU ¢ y4eOHBIM miaHoM MBOY «COI Ne 9» s
YPOBHSI OCHOBHOTO 00IIIero 00pa3oBaHusl C UCIOIb30BAHUEM COBPEMEHHOTO 00OpYIOBAaHUS LIEHTpPA
€CTECTBEHHO-HAyYHON M TEXHOJOTMYECKOM HampaBiieHHOCTH «Touka poctra». Ha 0aze nenrtpa
«Touka pocta» o0ecrieunBaeTcs peannsanus 00pa3oBaTeIbHBIX MPOTPaMM €CTeCTBEHHO-HAYYHOU U
TEXHOJIOTHYECKON  HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBaHUSIMU
3aKOHOJATENhCTBA B cepe oOpa3oBaHud U ¢ yuéToMm pekoMeHmanuii denepaabHOro omeparopa
y4eOHOro npeamera «XUMHUs».

1. O0mas xapakTrepucTHKa y4eOHOI0 npeaMera

B cootBercTtBUM ¢ (denepanbHBIM TOCYJapCTBEHHBIM 00pa3oBaTeIbHBIM CTAHAAPTOM
OCHOBHOTI'O O6HICFO 06pa3013aHI/151 ydyamuecsa AOJDKHBI OBJIAACTb TAaKMMH TMO3HABATCIIbHBIMU
y4eOHbIMU JEHCTBHAMM, KaK yMEeHHE (OpPMYJIHMpOBaTh MpOOJieMy M TUIIOTE3Y, CTaBUTh LIETU U
3aaa4yu, CTPOUTH ILIaHBI JOCTUKCHUSA ueneﬁ U PCHICHHA IIOCTAaBJICHHBIX 3aJa4d, MIPOBOJUTH
9KCIIEPUMEHT M Ha €ro OCHOBE JEJIaTh BBIBOABI U YMO3AKIIIOUEHUS, IPEJICTABIISITh UX U OTCTanBaTh
CBOIO TOYKYy 3peHusa. Kpome s3Toro, yvammecs TOJDKHBI OBJIQJIETh NMPUEMaMU, CBSI3aHHBIMU C
ONIPEACICHUEM TIOHATHI: OIrpaHUYMBATH MX, OIUCHIBaTh, XapaKTEpPU30BaTb W CPAaBHUBATH.
CJ'IGI[OB&TGJ'II)HO, Inpn H3Yy4CHUN XHUMHUH B OCHOBHOM TITKOJIE ydamuecsa JOJDKHBI OBJIAACTD
y4eOHbIMH  JICMCTBUSAMH, TO3BOJISIIOUIMMU UM  JIOCTUYb  JIMYHOCTHBIX, MPEAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[lpennaraemass mporpaMMa IO XHMHMH pPAacKpblBaeT BKJaJ y4yeOHOro mpenMeTra B
JOCTHKEHHUE 1eJIell OCHOBHOTO OOIIEro 00pa3oBaHMs U ONPEAEIsSeT BaXKHENIINE COAep KaTelIbHbIE
JIMHUM NIpeaMETa:

* «BEILECTBO» — 3HAHUE O COCTABE U CTPOCHUU BEILECTB, UX CBOMCTBAX M OMOJOTMYECKOM
3HAUEHUH;

® (XUMHUUYCCKaA pCaKOus» — 3HAHUEC O NPCBpallCHUAX OJHUX BCIICCTB B JAPYIrUc, YCIOBUAX
MPOTeKaHMs TaKUX MPEBPALLICHUH U CII0CO0ax YIpaBiICHUs PeaKLUsIMHU;

* (TIPUMEHEHHE BEIIECTB» — 3HAHME M ONBIT 0€30MacCHOro OOpalleHHs C BeleCTBaMH,
MaTepHajlaMH U IpolieccaMy, HE0OXO0AUMBIMU B OBITY U Ha MIPOU3BOICTBE;



* I3bIK XMMHH» — OINEPUPOBAHUE CHUCTEMOU BAKHEUIIMX XUMUYECKUX MOHATHI, 3HAHUE
XUMUYECKOH HOMEHKJIATyphl, a TakKe BIAJCHUE XHMHYECKOM CHMBOJHUKOW (XMMUYECKUMHU
dbopMyliaMu U ypaBHEHUSIMHU ).

MecTo y4eOHOr0 nmpeaMeTa B y4eOHOM IIaHe

XuMHs B OCHOBHOM IIKOJe m3y4aeTcss 8 u 9 kimaccax. OOmiee 4ucio y4eOHBIX 4acoB 3a 2
rojia oOydenus coctasisier 136, u3 Hux 68 (2 u B Henento) B 8 kiacce, 68 (2 yaca B Hezien0) B 9
KJ1acce.

[Ipennaraemplii Kypc XOTS M HOCUT OOIIEKYJIBTYpHBIH XapakTep M HE CTaBUT 3agady
npodeccnoHaNbHOM MOATOTOBKU OOYYalOUIMXCA, TeM HE MEHEee MO3BOJISIET UM OIPEAETUTHCS C
BbIOOpOM TIpod s 00ydeHHsI B CTapIIei IIKOJIe.

3HAYUTENBHOE MECTO B COJIEP’KaHUU Kypca OTBOJUTCS XUMHUYECKOMY JKcrepuMmeHty. OH
OTKPBIBAET BO3MOXKHOCTH (DOPMHUPOBATD y YUAIIUXCSI CHIEIHATBHBIC PEIMETHBIC YMECHUS:

— paboTaTh C BellecTBaMu;

— BBIIOJHATH IPOCTbIE XUMUYECKHE OTIBITHI;

— YYUT UIKOJbHUKOB O€30MacHOMY H DSKOJOTMYECKHM TPaMOTHOMY OOpaIIeHHUI0 C
BEIIECTBAMH B OBITY U Ha IPOU3BO/ICTBE.

[TporpaMmoii mpeaycMOTpeHO MpOBeICHHUE:

8 KJ1acc: KOHTPOJIbHBIX paboT — 4 yaca, MpakTUYECKUX padoT — 7 4acos.
9 kJlacc: KOHTPOIBHBIX PadOT — 4 yaca, MpaKTUYECKUX paboT — 7 4acoB.
Cpoxk peanuszanuu yueOHOM MporpaMMbl- J1Ba yueOHBIX ToAa

LleHHOCTHBIE OPMEHTHUPBI COIEPKAHUS Y4eOHOT0 mpeaMeTa « XUMUSD)

YueOHblii npeamer «XUMHUA», B COAEPKAHUHM KOTOPOTO TIJIABHBIMH KOMITIOHEHTaMU
SIBJISIIOTCS HAyYHbIE 3HAHMS M HAYYHBIE METOJIbI MO3HAHUS, MO3BOJISIET MPOOYXKAATh Y y4alIUXCs
SMOLIMOHAIBHO-IICHHOCTHOE OTHOLIEHHE K H3yd4aeMoMy Marepuainy. B pesynbrate yueOHOMI
NEeSTeIbHOCTH CO3JIAl0TCsA YCIOBUS Uil (opMUpOBaHMs cHcTeMbl IieHHocTel. [lo3HaBaTenbHas
byHKIUS y9eOHOTO mpeamera « XUMUS) 3aKIIF0YaeTCsl B CIIOCOOHOCTH €0 COJICp)KaHUs pa3BUBATh
LIEHHOCTHBIE KAYECTBA y Y4alllUXCH.

Ilo3naeamenvuvle yeHHocmu: omHouleHue K XUMHUYECKHM 3HAHMSAM Kak OJHOMY W3
KOMIIOHEHTOB KYJIbTYpPbl 4YEJIOBEKa HapsAly C JAPYTMMH €CTECTBEHHOHAYyYHbIMH 3HAHUSIMU;
OKpYKalollleMy MHPY KaK MHUPY BEIIECTB U MPOUCXOMSIIMX C HUMHU SIBJICHHI; MO3HABATEIbHON
NEeSTeNbHOCTH (KaK TEOPeTHUYECKOM, TaK M OJKCHEPUMEHTANIbHOM) KaK WCTOYHUKY 3HaHUU;
noHumaHnue: OOBEKTUBHOCTH W JIOCTOBEPHOCTU 3HAHWUU O BEHIECTBAX W MPOUCXOAIIUX C HUMHU
SIBIIGHUSX; CJIIO)KHOCTH M OECKOHEYHOCTH Tpollecca MO3HaHMs (Ha MpUMepe UCTOPUU XUMHUYECKUX
OTKPBITUI); JNEUCTBUS 3aKOHOB TMPHUPOABI W HEOOXOJMMOCTH HX YydeTa BO BceX cdepax
JeSITeIbHOCTH YENIOBeKa; 3HAUYCHUS XUMUYECKUX 3HAHUW M7 pelleHus TI00anbHBIX TpodiieM
YeJIOBEUeCTBA (DHEPreTHUECKOM, CHIPHEBOM, MPOJOBOJILCTBEHHOM, 370pPOBbS M JIOJITOJIETHS
YeloBeKa, TEXHOJIOTUYECKUX aBapuil, I100abHOM SKOJIOTHH U Ip.).

Ilennocmu mpyoa u 6vima: OTHOUIEHHE K TPYAOBOM [EATEIbHOCTH KaK €CTECTBEHHOM
(bu3nyuecKoil W HHTEJUIEKTYalbHOM MOTPEeOHOCTH, TPYAy Kak TBOPYECKOW MAESITeNbHOCTH,
MO3BOJISIIONICH MPUMEHSTh 3HAHMS Ha TPAKTUKE, COXpaHEHUE W TOJJIepKaHHE COOCTBEHHOTO
3710pOBbSl U 3JI0POBbSI OKPYXKAIOIIMX, B TOM YHCJIE OPraHU3alvs MUTAaHUsS C YYETOM COCTaBa U
SHEPreTUYECKON IIEHHOCTH NHINW; COOJI0JeHHE IMpaBuil O€30IacHOrO HCIOJIb30BAHUS BEILIECTB
(lekapCTBEHHBIX MpEnapaTroB, CPEACTB OBITOBOM XUMHUH, MECTUIMAOB, TOpIOYE-CMa30YHbIX
MaTepHuasoB U Jp.) B MOBCETHEBHOM KU3HU; OCO3HAHHUE JTOCTHKEHUS JIMYHOTO yCIieXa B TPYAOBOU
JEeSITebHOCTH 32 CUYeT COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBUU C COLMAIbHBIMU
CTaHJApPTaMH W TIOCJIEIYIONUM COIHAIBHBIM OJOOpPEHHUEM JOCTIKEHWH HAyKu XHUMHH H
XUMHYECKOTO TIPOU3BOJICTBA JIJIsl PA3BUTHSI COBPEMEHHOTO OOIIECTBA.

Hpaecmeennwie yennocmu: omnouienue x cede (0CO3HaHHE COOCTBEHHOI'O JOCTOMHCTBA,
YYBCTBO OOIIECTBEHHOTO JOJTa, AUCIHUILTMHUPOBAHHOCTD, YECTHOCTh M MPABIUBOCTb, IPOCTOTA U
CKPOMHOCTb, HETEPIUMOCTh K HECHPaBEJIMBOCTH, MpU3HAHKUE HEO0OXOAMMOCTH
CaMOCOBEPILIEHCTBOBAHUS), APYTUM JIIOASM (TYMaHU3M, B3aUMHOE YBAXKEHHE MEXKIY JIIOJbMU,
TOBapHUILECKas B3aMMOIOMOIIb U TPeOOBaTEIbHOCTh, KOJUIEKTUBU3M, 3a00Ta O JIPYrHX JIIOJAX),
npupoje (6epekHOe OTHOIIEHHE K ee OOrarcTBy, HETEPIUMOCTh K HAPYIICHUSM 3KOJIOTHYECKUX
HOPM © TpeOOBaHWU, HKOJOTHYECKH TPAMOTHOE OTHOIIEHHWE K COXpaHEHHUIO0 Tuapochepsl,



aTMocQepsl, MOYBbI, OMOC]Ephl, YEIOBEUECKOT0 OPraHMU3Ma; OICHKa JECHUCTBHUS BONPEKU 3aKOHAM
MIPUPOJIBI, IPUBOAIIETO K BOSHUKHOBEHHIO TJIO0ATBHBIX MPOOJIEM); noHuMaHue HEOOXOIUMOCTH
YBOKUTEIBHOTO OTHOLICHUS K JOCTIDKEHUSIM OTEYECTBEHHONW HAayKH, HCCIEeI0BaTeIbCKON
JEeSITEIbHOCTH POCCUNCKUX YUEHBIX-XUMHUKOB (MTATPUOTUYECKUE UYBCTBA).

Kommynuxamugnvle uennocmu: omHowlenue K HOPMaM S3bIKa (€CTECTBEHHOIO U
XMMHUYECKOIr0) B pa3MUYHbIX HCTOYHUKAX HHPopmanuu (iaureparypa, CMU, Uutepuer u np.);
NOHUMAaHue HeoOdXooumMocmu: TPUHATUS PA3IUYHBIX CPEICTB M IPUEMOB KOMMYHHUKALUU;
noJiydyeHus: HGOpMalluu U3 Pa3IMYHbIX UCTOUYHUKOB; apryMEHTUPOBAHHON, KPUTUYECKON OIICHKU
uHbOpMAlUY, TOJTYYEHHOW W3 PA3JIMYHBIX HCTOYHUKOB; COOOIICHHS TOYHOH M JTOCTOBEPHOMU
uH(pOpMaLUY; SICHOCTH, IOCTYIHOCTH, JOTHYHOCTH B 3aBUCUMOCTH OT II€JId, IOJHOTHI WU
KPaTKOCTH H3JIOKEHUS WH(POpPMAIMK; CTPEMJICHHUS TIOHATh CMBICT 0OpalleHHON K YeJIOBEKY peun
(ycTHOM ¥ THCHMEHHOM); BeICHHs Jualiora /s BBIABICHUS Pa3HbIX TOYEK 3pEHHs] Ha
paccMaTpuBaeMy0 MH(GOPMALIMIO; BBIPAKEHUS JTMYHBIX OLCHOK U CY)KICHHIA; IPUHSATHS BBIBOJA,
KOTOpBIN (popMHpyeTcs B MPOLIecCe KOMMYHUKALIUU.

Icmemuueckue UEHHOCMU: NO3UMUGHOE YYECMBEHHO-YEHHOCMHOe OMHOuleHue: K
OKpYy>KarolleMy MUpPY (KpacoTa, COBEPILIEHCTBO U TapMOHHUS OKpPYXaroIlel IpUpoJibl U KOCMOca B
IEJIOM); TIPUPOTHOMY MHPY BEIIECTB M UX MPEBPAIICHUI HE TOJIBKO C TOUKH 3PEHUS MOTpeOuTes,
a Kak K HMCTOYHMKY MPEKpacHOro, TapMOHHUYHOIO, KpacHBOIO, MOJYUHSIOUIETOCS
3aKOHOMEPHOCTSIM, IIPONOPLUOHATIBLHOTO (Ha IPUMEPE B3aUMOCBSI3U CTPOEHUS U CBOMCTB aTOMOB U
BEIIECTB); BBHIMOJHEHUIO YYEeOHBIX 3a7ad Kak K MPOIECCY, JOCTaBISAIOIIEMY 3SCTETHUECKOE
YI0BOJIBCTBUE (KpacHUBOE, U3SIIHOE PEUICHUE WIN J10Ka3aTeIbCTBO, MPOCTOTa, B OCHOBE KOTOPOM
JNEKUT TApMOHHUS); HOHUMAHUE HeoOX0oumMocmu W300paKEHUS HWCTUHBI, HAYYHBIX 3HAHUHA B
YyBCTBEHHOH ¢opme (Hampumep, B TPOMU3BEICHHUSIX HCKYCCTBA, IIOCBSIIEHHBIX HAyYHBIM
OTKPBITHSIM, YUCHBIM, BELIECTBAM U UX MPEBPAILICHUSIM).

2. [lnanupyemble pe3y/ibTaThbl OCBOEHUSI y4eOHOT0 mpeaMeTa « XuMH» ¢ ONMUCAHHEM
YHHBEPCAJBbHBIX YU4eOHBIX /1efiCTBUI, J0CTUTaeMbIX 00y4aI0IIUMHCH
Juunocmmuule pesynomamal
Obyyarowuiics nOIyUUm 03MOACHOCIb 01 (hopmuposanus credyrowux auyHocmuvix YV/I:
*  OpejeleHne MOTHBAIMY U3YYSHHs YUeOHOTO MaTeprana;
*  OLICHMBaHUE yCBAaMBAaEMOI'0 y4eOHOIro MaTepualla, UCXOJs M3 COLMAIbHBIX U JIMYHOCTHBIX
IIEHHOCTEH;
* TOBBIIIEHHE CBOETO 00pa30BAaTENbHOTO YPOBHS M YPOBHS TOTOBHOCTH K H3YYEHUIO
OCHOBHBIX UCTOPHYECKHUX COOBITUM, CBSI3aHHBIX C Pa3BUTHEM XHUMHH U OOIIECTBA;
*  3HaAHME NIPaBUJI IOBEACHUS B UPE3BbIUAHBIX CUTYyalUIX;
*  OLEHMBaHUE COLUAIBHON 3HAYMMOCTH NMPOPECCHii, CBA3AHHBIX C XUMHEH;
*  BIQJIeHUE MpaBUJIaMHU O€30IacHOr0 oOpallleHHs ¢ XMMHYECKMMH BELIeCTBaMH U 000py-
JIOBAaHUEM, IIPOSBIICHUE DKOJIOTHYECKOU KYJIbTYPHI.
Memanpeomemnuie pezyiomamot
Pezynamusnvie
Obyuarowuiica NOIYUUM 03MOACHOC 01 PopmMuposanus ciedyrowux pe2yaamusuvlx YVJI[:
neJienojlaranue, BKIIIOYasA IMOCTAaHOBKY HOBBIX ueneﬁ, Hpeo6pa3OBaH1/Ie HpaKTquCKOﬁ 3aJa4du B
M03HABATEJIbHYI0, CAMOCTOSITEIbHBIN aHaIN3 YCJIOBUM IOCTUKEHUS LIEJU HA OCHOBE Y4ETa BbIJEICHHBIX
YUUTCIEM OPHUCHTUPOB HGﬁCTBHﬂ B HOBOM y‘l66HOM Marepualic; MIAaHUPOBAHUC NYTH HOCTUKCHUS
HeeH;
*  yCTaHaBJICHHE LIEJIEBBIX MPUOPUTETOB, BBIJEIIEHNE aIbTEPHATUBHBIX CIIOCOO0B JTOCTHKEHUS
s ¥ BbIOOp Hanbosnee 3¢ (eKTUBHOrO crnocooa;
*  YMEHHE CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATH UM;
*  yMEHHUE NPUHHUMATh PEIIeHUs B MPOOIEMHON CUTYyallnH;
*  IOCTaHOBKA Y4eOHBIX 3aJla4, COCTABJIEHHUE MJIaHA U MOCJIEI0BATEIbHOCTU JEHCTBHIA;
*  opraHuzanus pabo4ero Mecrta MpH BHITOJHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;
*  NPOTHO3UPOBAHUE PE3YIbTATOB OOY4YEHHMsI, OI[CHHMBaHHE YCBOCHHOI'O MaTepuasa, OICHKa
KayecTBa W YPOBHS IOJYYEHHBIX 3HAHWH, KOPpEKIMs IUIaHa M crocoba JecTBus Mpu
HEO0OXOJIUMOCTH.
Ilo3znasamenvHoie




Obyuarowuiica noayyum 603MONCHOCMb Ol POPMUPOBAHUA CLEOVIOWUX NO3HABAMENbHBIX
yvi:

*  TIOMCK U BBIJENIEHHE HHPOPMALIUY;

*  aHAIM3 yCIIOBUW W TpeOOBaHWI 3aa4M, BHIOOpP, COMOCTABJICHHE M O0OOCHOBaHWE Crocoba
pelIeHns 3a/1auy;

* BBIOOp Hambosee 3(PPEeKTUBHBIX CIIOCOOOB pElIeHHS 33Jaul B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHY;

*  BBIIBMKEHHE U 000CHOBaHUE TUIIOTE3bI, BEIOOP criocoba e€ mpoBEPKU;

*  CaMOCTOSITENIbHOE CO3JaHKE AITOPUTMA JeSITEIBHOCTH MPH PELICHUU POo0IeM TBOPUYECKOTO
Y TIOMCKOBOT'O XapaKkTepa;

*  YMEHMS XapaKTepHU30BaTh BELIECTBA [10 COCTaBYy, CTPOECHUIO U CBOMCTBaM;

* ONHUCBHIBAHME CBOMCTB: TBEPABIX, XUAKUX, Ta3000pa3HbIX BEIIECTB, BBIICICHHE UX
CYLIECTBEHHBIX IPU3HAKOB;

* H“300pakeHHE COCTaBa MPOCTEHIIUX BEIIECTB C IOMOIIBI0 XUMHYECKUX GOopMylT U
CYLIHOCTH XMMHMUYECKUX PEaKLU C IOMOIIBIO XUMHUUECKUX YpaBHEHUM;

*  MpoBeJeHUE HAOIIO/IEHUH, ONMCAaHUE IPU3HAKOB M YCIOBHM TE€UEHUS XUMUUYECKUX PEaAKIIHA,
BBINTOJIHEHUE XMMHUYECKOTO SKCIIEPUMEHTa, BBIBOABI HAa OCHOBE aHalu3a HAONIONEHUH 3a
SKCIIEPUMEHTOM, pElIeHHuEe 3ajad, MOJyYeHHEe XUMHUYECKOH HH(POpMAIMU U3 Pa3IU4HbIX
HCTOYHUKOB;

*  YMEHHE OpraHU30BbIBaTh MUCCIIEIOBAHUE C LIETbI0 TPOBEPKU THIIOTES;

*  yYMEHHE JienaTh yMO3aKI4eHHs! (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJBI;

* yMeHHE OOBEKTHBHO OLIEHWBaTh MH(GOPMAIMIO O BEHIECTBAX M XMMHYECKHX IMpOIleccax,
KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHOU HH(POPMALINH.

Kowmmynuxamusnule
Obyuarowuiicss nOayyum B03MONCHOCHb OJisl POPMUPOBAHUSL CLEOVIOUUX KOMMYHUKAMUBHBIX
Yvi:

*  TOJHOE M TOYHOE BBIPAYKEHHE CBOMX MBICIEH B COOTBETCTBHM C 33Ja4aMU U YCJIOBHSIMH

KOMMYHUKAIIIH;

*  aJIeKBaTHOE UCIOJb30BaHUE PEUEBBIX CPEJICTB ISl y4acTHsl B AUCKYCCUU U apryMEHTalluu

CBOCH TMO3MIMM, YMEHHUE IPEACTaBIATh KOHKPETHOE COJEp)KaHUE C COOOIIEHHEM €ro B

MMMCBMEHHOW M YCTHOHM (hopme, orpeneieHne CrocoO0B B3aUMOACHCTBUSI, COTPYIHUYECTBO B

MoucKe u coope nHpopmaiuu;

*  ompejeseHHe COocO0OB B3aMMOAEHCTBUS, COTPYJHUYECTBO B OUCKE U cOope MH(popmaiuy,

ydacTue B JManore, IjaHUpOBaHUE OOLIMX CIOCOOOB pabOThI, MPOSBICHUE YBAaXHUTEILHOTO

OTHOIICHMS K JPYTHUM yUYaIIUMCH;

OIMMUCaHNE COACPIKAHUA BBINOIHACMBIX JCHUCTBUM C LEJIBIHO OPUCHTUPOBKU B MNPCIMETHO-

MPAaKTUYECKOU JIEATEIIbHOCTH;

YMCHHA YYUTBIBATH PA3HBIC MHCHUA W CTPEMHUTLCA K KOOpAWMHAIWU PA3JIMYHBIX H03I/II_II/II>'I B

COTPYAHHUYCCTBC,

*  (opmyaupoBaTh COOCTBEHHOE MHEHHUE U MO3UIINI0, apTYMEHTUPOBATh U KOOPAUHUPOBATH €€

C MO3UIUAMU MApTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOILETro pelieHus] B COBMECTHOM

NeSITeNIbHOCTH;

*  OCYILECTBJIATH B3aMMHBIM KOHTPOJIb M OKa3bIBaThb B COTPYJHMUYECTBE HEOOXOAUMYIO B3au-

MOTIOMOIIIb;

*  IUIAHHPOBaTh 0OIIME CIOCOObI PadOThl; OCYIIECTBIATH KOHTPOJb, KOPPEKILHIO, OLIEHKY

neicTBuil mapTHEpa, yMeTh yOexK1aTh;

*  HCHOJB30BaTh a/I€KBATHBIE S3BIKOBBIE CPEACTBA JJIsi OTOOpa)KEHHsI CBOMX UYBCTB, MBICIEH,

MOTHBOB M MOTpeOHOCTEH; oToOpaxkaTh B peu (omnucaHue, OOBSCHEHHE) COoepKaHue

COBEpIIAEMbIX JECHCTBHM, KaKk B (popMe T'POMKON COLMAIM3UPOBAHHOM pedH, Tak U B Gopme

BHYTPEHHEHN peuu;

*  pa3BUBaThb KOMMYHHKAaTMBHYIO KOMIIETEHLIMIO, UCIIOJIb3Ysl CPEACTBA YCTHOW M MUCbMEHHON

KOMMYHHMKAIlUM Tpu paboTe ¢ TeKcTaMu Y4YeOHMKAa U JOMOJHUTEIbHOW JIUTEpaTypoi,

CIPAaBOYHBIMU TaOIMLIAMH, TMPOSBIATH FOTOBHOCTh K YBAXEHHIO MHOM TOUKM 3pEHHS TPH

00CYXXJIEHUH pe3yJIbTaTOB BBITOJIHEHHOMN pabOTHI.

Ilpeomemmnoie pesyromamul



Obyuarowuiics Hayuumcs:

*  NPUMEHSATh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIO/ICHUE, U3MEPEHUE, SKCIICPUMEHT;

*  ONHUCBHIBAaTh CBOWCTBAa TBEPHABIX, IKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICTSAS HX
CYLIECTBEHHbIE PU3HAKY;

*  pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MACChl BEIIECTB, aTOMHO-MOJICKYJIIPHON TEOpUH;

*  pasnuyarth XUMHUYecKHe U (U3NYECKUE SBJICHMS, HA3bIBaTh NPU3HAKU U YCIOBUS
MPOTEKAHUS XUMHUECKUX PEaKIIN;

*  coOuoaTte npaBuiia 6€301acHoi paboThI IIPH MPOBEICHUU OIIBITOB;

*  IOJIb30BAThCA J1a0OPATOPHBIM 000PYIOBAHUEM H MTOCYIOH;

*  MoJydYarb, coOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATD UX;

*  XapakTepuzoBaThb  (U3MYECKHME M  XMMHYECKHE  CBOIMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COEJAMHEHUMN, MPOBOJIUTH OIMBITHI, MOATBEPHKIAIOIINE XUMUYECKHUE CBONCTBA
M3YYEHHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB;

*  pacKphIBaTh CMBICI TOHATUS «PAaCTBOP», BBIUUCIATH MAaCCOBYIO [OJIO PaCTBOPEHHOTO
BEILIECTBA B PacTBOpPE, TOTOBUTH PACTBOPBI C ONPEAECIEHHON MAacCOBOW JI0JEH PAaCTBOPEHHOIO
BEIIECTBA;

*  XapakTepu30BaTh 3aBUCUMOCTH (PU3MUYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAIUTMYECKON
PEIIETKH, OMPEENIATh BUJ XUMUYECKON CBA3U B HEOPTaHUUYECKUX COCTUMHEHUSX;

*  pacKpbIBaTh OCHOBHBIEC MOJIOKEHHS TEOPHH DIEKTPOIUTUIECKON TUCCOIMALINHU, COCTABISTh
YpaBHEHUS SJEKTPOJIUTHUUYECKON AMCCOIHUAIMKM KUCIOT, IIeNoueH, coliel W peakiuuil MOHHOTO
oOMeHa;

*  packpeiBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUil, OMNpenensiTh
OKHCIIUTEh M BOCCTAaHOBHTEJb, COCTABISATH YPAaBHEHHS OKHCIHUTEIBHO-BOCCTAHOBHTEIBHBIX
peaKIuii;

*  Ha3bIBaTh (DAKTOPHI, BIHUSIONINE HA CKOPOCTh XUMHYECKON PEaKIIHH;

XapaKTEepu3oBaTb B3aUMOCBA3b MCEKIAY COCTaBOM, CTPOCHHUEM U CBOMCTBAMHM HEMETAJIJIOB U
METAaIIOB;

IMPOBOAUTHL OIIBITEI 110 MNOJYYCHHUIO W H3YYCHHUIO XHUMHYCCKUX CBOMCTB Ppas3IndHbIX BEIIECTB,
TPaMOTHO 00paIaTbcs ¢ BEMIECTBAMHU B TIOBCEAHEBHOM XM3HU. OOyuarowuiicss NOLyYUM 603MOHNCHOCD
HAy4umuvcs.:

*  BBIIBUTATh M MPOBEPATH IKCIEPUMECHTAIHHO TUIIOTE3bI O XUMHUYCCKUX CBOMCTBAX BEIIECTB
Ha OCHOBE HX COCTaBa M CTPOEHUS, MX CIHOCOOHOCTH BCTYyNaTh B XUMHUYECKHE PEAKIUHU, O
XapakTepe U MPOyKTaX PA3IMYHBIX XUMUICCKUX PEAKITHIA;

*  XapakTepu30BaTh BEIIECTBA IO COCTaBy, CTPOCHUI0O M CBOWCTBaM, YCTaHaBIUBATh
MIPUYKUHHO-CIIEICTBEHHBIE CBSI3U MEXY TaHHBIMU XapaKTePUCTHKAMU BEIIECTBA;

*  COCTaBJISITH MOJICKYJSIPHBIC W TIOJIHBIE WOHHBIC YPAaBHEHHS 110 COKPAIICHHBIM HOHHBIM
yYpaBHEHUSM;

*  MPOTHO3UPOBATH CIIOCOOHOCTh ~ BEIIECTBA  MPOSBIATH  OKHUCIUTEIbHBIE  WIH
BOCCTAaHOBUTEJIbHBIE CBOWCTBA C Y4ETOM CTEMEHEH OKUCICHHs JJEMEHTOB, BXOMSIIUX B €ro
COCTaB,

*  BBIABUTATh M MPOBEPATH IKCIEPUMEHTAIBHO THUIOTE3bl O pe3yiabTaTaxX BO3JCHCTBUS pas-
JUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKON peaKIlvH;

*  HCIONb30BaTh NPUOOPETEHHBIE 3HAHUS UIS SKOJOTHYECKH TPaMOTHOTO TIOBEICHHS B
OKpY>Karolllen cpee;

*  HCIOJNB30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETECHIIMH TPU BBIMOJTHEHUH TPOEKTOB M
peleHnn y4eOHO-MCCIeIOBATENbCKUX 3aad M0 M3YyYCHHUI0 CBOKMCTB, CITOCOOOB TOMYYCHHS H
pacrmo3HaBaHMsI BEIIECTB;

*  00BEKTHUBHO OLIEHMBATh HH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX ITPOIleccax;

*  OCO3HABaTh 3HAYCHHE TEOPETUYECKHUX 3HAHUN MO XUMHUH JJIS MPAKTUYECKON NeATETbHOCTH
YeJI0BeKa;

*  cO3/1aBaTh MOJEIU U CXEMBI JJIsl PElIeHUs YYeOHBIX M MO3HABATENIbHBIX 3a/a4; MOHUMATh
HEOOXOMMOCTh COOITIOJICHHSI TIPEITUCAHNH, TIPEIaraéMbIX B MHCTPYKIIHSX TI0 UCTIOIb30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XHUMHUH U JP.



3. ConepixaHue y4eGHOro nmpeamera

B cucreme ecrtecTBEHHOHAay4dHOTO 00pa3OBaHUs XUMHUS KaK y4yeOHBIH MpEeAMET 3aHHUMaeT
B2XHOE MECTO B MMO3HAHUU 3aKOHOB MPUPOJIbI, (GOPMUPOBAHUN HAYYHON KApPTUHBI MUpPA, CO3/IaHUN
OCHOBBI XMMUYECKUX 3HAHUHN, HEOOXOAMMBIX MJISi MMOBCEAHEBHOM >XU3HH, HABBIKOB 3JI0POBOTO M
0€30MMacHOTO JIs YeJOBEeKa M OKPYKAIIIEH ero cpeapl oOpasza >KW3HH, a TaKKe B BOCIHTAHUU
3KOJIOTUYECKOU KYJIbTYpPHI.

VYcenemHocTs u3ydyeHus XUMHUH CBsA3aHa C OBJIAJCHUEM XUMUUYECKHUM SI3bIKOM, COOTIOJICHUEM
mpaBmwi 0Oe30macHOil padOThl MPHU  BBIMIOJHEHUH XUMHYECKOrO HSKCIEpPUMEHTa, OCO3HAHHUEM
MHOT'OUYHUCJICHHBIX CBSI3€M XUMUU C IPYTUMH MPEeIMETaMU HIKOJIBLHOTO Kypca.

[Iporpamma BkiIrO4YaeT B ce0si OCHOBBI HEOPTraHUYECKOW M OPraHMYECKOW XMMHH. | TaBHOU
UJeeil TporpamMMmbl SBIISETCS CO37aHMEe 0a30BOTO KOMIUIEKCA OIOPHBIX 3HAHWA 10 XHMHH,
BBIP2KEHHBIX B (JOpME, COOTBETCTBYIOIIECH BO3pacTy 00y4arOIINXCSl.

B conmepkanum JaHHOTO Kypca MIPEACTABICHBI OCHOBOIOJATAIONIME XHUMHYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIUME M3YYEHHUE COCTaBa M CTPOCHMS BEIIECTB, 3aBUCHUMOCTU UX
CBOMCTB OT CTPOEHHMs, MPOTHO3UPOBAHUE CBOMCTB BEIECTB, HMCCIEIOBAHHUE 3aKOHOMEPHOCTEU
XUMHUYECKUX IIPEBPALLCHUM U ITyTEH yIPaBICHUSI UMH B LEJSAX MMOJTYYEHUs BEIIECTB U MATEPUAJIOB.

TeopeTHyeckyr0 OCHOBY M3Y4YEHHUSI HEOPraHMYECKOW XHUMHUU COCTaBJISIET aTOMHO-
MoJieKyisspHoe yuenue, I[lepuonmueckuit 3akon .M. MenzaeneeBa ¢ KpaTKUMHU CBEIACHUSMHU O
CTPOCHUHM aTOMa, BUJAX XUMUUYECKOU CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX PEaAKIIHil.

B wu3yueHum Kypca 3HauyuTelbHAas pOJIb OTBOJAUTCA XHMHYECKOMY HKCIIEPUMEHTY:
MIPOBEJICHUIO TIPAKTHYECKUX H JIA0OPATOPHBIX pPadOT, OIMUCAHUIO PE3YJIBTATOB YYCHHYECKOTO
AKCIIEPUMEHTa, COONIOJCHUI0O HOPM U TpaBuil 0e30macHoi pabOThl B XUMUYECKOW JTaOOpaTOpHH.
Peanuzamust naHHOM mporpaMMbl B TIpoliecce OOY4YEHHs TMO3BOJIMT OOYYAIOIIMMCS YCBOUTH
KJIFOUEBbIE XMMUYECKUE KOMIIETEHIIMM U MOHATh POJIb U 3HAYEHHE XUMHUHU CPEIU APYIHMX HAyK O
MIpUPO/IE.

W3ydenne mnpeamera «XuUMHUsS» B 4YacTH (OPMHUPOBAHHS Yy OOYYArOMIMXCS HAYYHOTO
MHPOBO33PEHHUs, OCBOEHHUS OOIIEHAyYHBIX METOAOB (HAOMIOJEHUE, W3MEpPEHHE, AIKCIEPHUMEHT,
MOJICJIUPOBAHKE), OCBOCHHUS TMPAKTUUYECKOTO0 TMPUMEHEHUS HAay4YHbIX 3HAHUM OCHOBAHO Ha
MEXIMPEIMETHBIX CBA3SIX ¢ mpeameramu: «buonorusy, «eorpadus», «ctopusy», «Jlureparypay,
«Marematuka», «OCHOBBI 0€30MAaCHOCTH JKM3HENCATEIbHOCTHY, «Pycckuit s3bik», «Dusukay,
«IKOJOTHUS».

DKCIEPUMEHT SBJISIETCSI MCTOYHUKOM 3HAHMM M KPUTEPHUEM HUX HCTUHHOCTH B HayKe.
Konnenmus coBpeMeHHOro 00pa3oBaHus MOIPa3yMeBAET, UTO B y4€OHOM IKCIEPUMEHTE BEIYIIIYIO
pOJIb  JOJDKEH 3aHATh CaMOCTOSITENIBHBIA HMCCIIEIOBATEIBCKUN YUEHUYECKUH DKCIIEPUMEHT.
CoBpeMeHHbIE JKCIEPUMEHTATbHBIE HUCCIEIOBAHHS MO XUMHH YXe TPYAHO NpPEACTaBUTH 0Oe3
WCIIONB30BaHUSI HE TOJIbKO AaHAJIOTOBBIX, HO W UU(POBBIX H3MEPUTEIBHBIX MpUOOpPOB. B
®enepansHoMm ['ocynapctBennoMm O6paszoBarenbHoM Crangapre (@I'OC) mpomucaHo, 4TO OJHUM
W3 YHUBEPCAIBHBIX Y4YEOHBIX NEUCTBHUM, MPUOOPETAEMBIX Yy4YallUMHUCA, JOHKHO CTaTh YMEHHUE
«TPOBEJEHUS OMBITOB, MPOCTHIX HKCIEPUMEHTAIbHBIX HCCIEIOBAHUM, MPSAMBIX U KOCBEHHBIX
M3MEPEHHH C MCIOIB30BAHIEM aHAJIOTOBBIX U ITU(MPOBBIX U3MEPUTEIBHBIX MPUOOPOBY.

Y4eOHbI dKCHEPUMEHT MO0 XWMHUU, MPOBOJAUMBIN Ha TPaJUIIMOHHOM O0OpyIOBaHHH, 0e3
MpUMEHEHUsI ITU(POBBIX JIA0OPATOPH, HE MOXKET IMO3BOJIUTH B MOJHON MEpe PEIINTh BCE 3a/1a4H B
COBPEMEHHOM 1IKOJIE. ITO CBA3aHO C PSAAOM IPUYUH:

* TPAJUIIMOHHOE IIKOJbHOE O0OPYJIOBaHWE H3-32 OTPAHUYECHHS TEXHUYECKHUX BO3MOXKHOCTEH HE
MO3BOJISIET TPOBOJIUTH MHOTHE KOJIMYECTBEHHbBIE UCCIIEI0BAHMUS;

* JUTATEITLHOCTH MTPOBEICHMS] XMMHUYECKUX MCCIICIOBAHUN HE BCET/Ia COTJIACYETCS C ITTUTEITHHOCTHIO
y4eOHBIX 3aHATUH;

* BO3MOXXHOCTb TPOBEACHUS MHOTHUX HCCIICIOBAHUN OTPaHUYMBACTCS TPEOOBAHUSMU TEXHUKH
0€30MacHOCTH U Jp.

[udposass maboparopusi TOJHOCTHIO MEHSIET METOIUKY M COJACP)KaHHE SKCIEPUMEHTATHHOM
JeSTeIbHOCTH M PEIIaeT BhIIIENepeUncIeHHbIe TpooieMbl. [IIupokuii CIeKTp NaTYMKOB MMO3BOJISET
y4aluMcsl 3HAaKOMHTBCS C TapaMeTpaMd XHUMHYECKOrO0 OKCIEpHUMEHTa He TOJIbKO Ha
KaueCTBEHHOM, HO M Ha KOIMWYecTBeHHOM ypoBHe. Lludposas maboparopus MO3BOISET BECTH
JUTUTEIIBHBIA DKCIIEPUMEHT JIaK€ B OTCYTCTBHE OSKCIEPHUMEHTATOpa, a 4acToTa WX H3MEpPEeHUH
HETO/BJIACTHA YEJIOBEYECKOMY BOCTIPUSITHIO.

B mpomecce dopmupoBaHus SKCHEPUMEHTANTBHBIX YMEHHH YYEHHUK OOy4JaeTcsi TPEICTaBIIATH



uHpopmanuio 00 UCCIeIOBaHUN B YETHIPEX BUIAX:

* B BepOalbHOM: ONMWCHIBATH OSKCHEPHUMEHT, CO3/aBaTh CJIOBECHYIO MOJENIb HKCIEPHMEHTA,
(buKcupoBaTh BHUMAaHHUE HA U3MEPSIEMbIX BEIMYMHAX, TS PMUHOJIOTHH;

* B TaOJIMYHOM: 3aITOJIHATH TAOJHIIBI JAHHBIX, JICKAIIAX B OCHOBE TOCTPOCHUS TpauKoB (IIPU ATOM
y YUYaIIMXCsl BOSHUKAET MEPBUYHOE MPEACTABICHUE O MaclITadax BEIUYHH);

* B rpa)u4ecKoM: CTPOHUTH TpaduKu MO TaOIMYHBIM JaHHBIM, YTO JaET BO3MOXKHOCTH IEPExosa K
BBIIBIKCHUIO THUIIOTE3 O XapakTepe 3aBHCUMOCTH MEXJy BEIMYMHAMHU (TIPU STOM YYUTEINb
MIOKA3bIBAET MPEHMYIIECTBO B BH3YAJIM3AI[MH 3aBUCUMOCTEH MEX1y BEIMYMHAMH, HATJSIHOCTD H
MHOTOMEPHOCTB); B BHJE€ MaTEeMAaTUYECKUX YypaBHEHHMH: J[aBaTh MaTEMaTHYECKOE OIMCaHHe
B3aMMOCBSI3U BEJIMYHMH, MaTeMaTHYeCKoe 0000IIeHHE.

[lepexoa OT Ka)KAOTO 3TaNa MpeacTaBIeHUs HH(POPMAIMK 3aHUMAET JT0BOJIBHO OOJIBIION
npoMexyToK Bpemenu. B 8-9 kiaccax 3ToT nmporecec He00X0AUM, HO B CTapILIMX Kilaccax

MOXKHO ObUIO OBl 3TO BpeMsi NMOTPAaTUTh Ha pelieHue Ooyiee BaXHBIX 3a7ad. B aTom mane
UQPOBbIE Ta0OPATOPUN CYIIECTBEHHO SKOHOMST BpeMs. DTO BpPeMSI MOXKHO MOTPATHTh COTIACHO
@I'OC na dopmMHpOBaHHE HCCIEIOBATEIBCKIMX YMEHHUH YYalIuxcs, KOTOpbIE BBIPAXKAIOTCA B
CIIEYIOLIHNX JICHCTBUSIX:

* OIpe/eieHne TPOOIIEMBI,

* IOCTaHOBKA MCCJIEIOBATENILCKON 3a/1a4u;

* IUTAHUPOBAHUE PEIICHUS 3a/1a9H;

* IOCTPOCHUE MOJIETICH;

* BBIIBIKCHHE THUIIOTE3;

* SKCTIEPUMEHTANIbHAS ITPOBEpPKa TUIIOTE3;

* aHAJIM3 JAHHBIX SKCIIEPUMEHTOB W HAOIIOICHUI;

* (hopMyIIUpOBAaHUE BHIBOIOB.

[Tocnemuue ronapl y ydamuxcsi HaOMIOMaeTCs HU3Kassi MOTHBALUS M3YyUCHHS €CTECTBEHHO-HAYYHBIX
JTVCLIUIUIAH ¥ KaK CJIeICTBHE MaJICHUE KauecTBa 00pa3oBaHusl.

Xumus 8 kiaace
(68 uacos, 2 yaca B HeI€eJI10)
HavaabHble NOHATHS M 3aKOHbI XUMUM(21 yac)

Tena u BemectBa. CBOMCTBa BellecTB. OTaJOHHbIE (U3NYECKHE CBOWCTBA BELIECTB.
Matepuansl 1 MaTepuanoBeeHue. Poilb XUMUN B U3HU COBPEMEHHOro obimectBa. OTHOIIEHHE
oOImiecTBa K XUMUU: XeMOGUIHs 1 xeMohoous.

Mertoast wu3ydenus: xumuu. HaOmonmenue. DxcnepuMeHnT. MogenupoBanue. Mopaenu
MaTEpHaJIbHbIE U 3HAKOBBIE UJIM CUMBOJIbHBIE.

I'azel. XKuagkoctu. TeEpaple BemecTBa. B3anMmHbIE nNepexoipl MEXAY AarperaTHbIMH
COCTOSIHUSIMHU BEIIIECTBA: BO3TOHKA (CyOsimMalus) M JecyOoaumanus, KOHJEHCAllUusl U UCIapeHue,
KpUCTAJIJIN3alus U TUIaBJICHHE.

@uznyeckue sBieHUA. YUCTbIE BEIIECTBA U CMECH. | 'OMOr€HHBIE M T€TEPOT€HHBIE CMECH.
Cmecu razooOpasHble, xuakue U TBEpAbIe. CHocoObl pa3fesieHuss CMecel: IMeperoHka, Wiu
JUCTUILIALMS, OTCTauBaHue, GUIbTPOBaHNE, KPUCTAJUIM3ALIMS WM BeIIapuBaHue. Xpomarorpadus.
[Ipumenenue 3TUX criocoO0B B 1a00PaTOPHOI MPAKTUKE, HA IPOU3BOJCTBE U B OBITY.

XVUMHYECKHE DJIEMEHThl. ATOMBI M MoJIeKynbl. IIpocTele M ClIOXKHBIE BELECTBA.
Annotponus Ha npumepe Kucnopoga. OCHOBHbBIE MOJIOKEHHUS aTOMHO - MOJIEKYJISIPHOTO YUEHHMSI.
Honsl. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

3Haku (CHMMBOJIBI) XUMHYECKHUX dJeMeHTOB. WHdopmarusa, KOTOpyrO HeECyT 3HaKd
XUMHUYECKUX DJIEMEHTOB. OJTHMOJIOTHMSI Ha3BaHMM HEKOTOPHIX XMMHMUYECKHX DJIEMEHTOB.
[lepuognueckass Tabnmuna xumuueckux siemeHToB J[. M. MenneneeBa: KOpPOTKONEPUOAHBIN U
JUTMHHOTIEPUOIHBIN BapuaHThl. [leproas! u rpynmnsl. ['aBHas u mobouHas MOArpyNIsl, uin A- u b-
rpynibl. OTHOCHTENbHAsA aTOMHAs Macca.

Xumnueckue ¢opmynbl. Muaekcsl U kodhduimentsl. OTHOCUTENIbHAs MOJIEKYJIspHAs
Macca. MaccoBasi 7071 XMMHUYECKOro 3JIeMeHTa B coenuHeHuu. WHpopmalius, KOTOpyl HecyT
XUMUYeCKHe (HOpMYIIbI.

BanentHocts. CTpykTypHble (opMysbl. XUMHYECKHE 3JIEMEHTbI C MOCTOSHHOM U
NEPEMEHHON BaJIeHTHOCTHIO. BbIBOJ (QopMynbl coeauHeHus Mo BajeHTHocTH. OmnpexaeneHue
BAJICHTHOCTH XHMHYECKOro »3jeMeHTa 1o Qopmyne BemiectBa. CocTaBieHHE Ha3BaHWN



COEMHEHMH, COCTOAIMX U3 ABYX XHMMUECKUX 3JIEMEHTOB, [0 BAJIEHTHOCTU. 3aKOH IOCTOSIHCTBA
COCTaBa BEUIECTB.

XuMHuecKkue peakiuu. PeareHTsl U NpoAyKThl peakuuu. [Ipu3HaKu XMMHYECKUX PEAKIUN.
VcemoBuss uX OpoTeKaHUsT MW mOpekpanieHus. Peakinuum  ropeHus.  OK30TEpPMHUYECKHE U
SHAOTEPMUUYECKUE PEAKIIUH.

3aKOH COXpaHEHHUsl MacChl BEUIECTB. XUMHUYECKHE ypaBHEHHs. COCTaBIEHHE XUMHYECKUX
ypaBHeHui. THpopMaIus, KOTOPYIO HECET XUMUYECKOE YPaBHEHHE.

Krnaccudukanus XuMHYeCKUX PEeaKIfii 10 COCTaBy M YMCIY PeareéHTOB M MPOAYKTOB. THIIbI
XUMHMUYECKUX peaklUMid. Peakiiuu coequHeHus], pa3iokeHus, 3amelleHus u oomena. KaranuzaTopsl
U KaTaJus.

JdemMoHcTpanuu
* Komrekuust MatepuanoB U U31€IUN U3 HUX.
*  Mopenu, ucnoyib3yeMble Ha ypokax (hU3HKHU, OMOJIOTUU U Teorpaduu.
*  OObEMHBIE U IIAPOCTEPKHEBBIE MOJIETN HEKOTOPHIX XUMUYECKHUX BEIIECTB.
*  Mogenu KpUCTaNINYECKUX PEILETOK.
* Cobupanue npubopa ajs NOJyYSHHs ra3a u IPOBEpKa ero Ha FTepMETHYHOCTb.
* Bo3ronka cyxoro jbja, ioaa win HaQTaanHa.
* ArperaTHble COCTOSIHUSI BOJBI.
* Paznenenue 1ByxX HECMEUIMBAIOIIMUXCA KUIKOCTEH C HIOMOLIBIO IETUTEIbHOW BOPOHKHU.
* VYcraHoBka 11 QUIBTPOBaHUA U €€ paboTa.
* VYcraHoBKa /s BeIIapuBaHus U €€ padoTa.
* Komnnekuust ObITOBBIX TPUOOPOB 117151 PUIBTPOBAHUS BO3IyXa.
* Paznenenue kpacsiero BemecTsa omactepa ¢ IOMOIIbI0 OyMaXXHOH XpoMaTorpagum.
*  Mogenu aJTIOTPOITHBIX MOAU(DHUKAINIA YTIEpoaa U CEPHI.
* Ilonyuenue o30Ha.
* Toprpers . 5. Bepriennyca u JI. . Menneneesa.
* KopoTkoneprnoaHslii U JUIMHHONIEpUOAHBIN BapuaHThl [leproanyeckon cucremsr /1. U.
Menneneesa
* KoHcTpynpoBaHUE IAPOCTEPKHEBBIX MOJIENIEH MOJIEKYIL.
* Annapar Kunna.
* Pasnoxenue 6uxpomara aMMOHHMSL.
* Topenue cepbl 1 MarHMEBOM JICHTBI.
* Tloptpetsl M. B. Jlomonocosa u A. JI. JIaBya3be.
*  OnpITHl, WUTIOCTPUPYIOUIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.
* Topenue pochopa, pacTBOpeHHE MPOYyKTa TOPEHUS B BOJIE U MCCIIEAOBAHNE OTyYEHHOTO
pacTBOpa JaKMYyCOM .
* BsaumopaeincTsue COIISIHON KUCIOTHI C IUHKOM.
* Tlonyuenue runpokcuna meau(Il) u ero pasznoxkeHue npu HarpeBaHUU.
JlabopaTopHbIe ONbITHI
O3HakoMJIEHHE ¢ KOJUIEKIIHEN 1a00paTOpHOM MOCYbI.
IIpoBepka mpubopa AJis MOJIy4eHHUsl Fa30B HA FEPMETUYHOCTD.
O3HakOMJIEHHE ¢ MUHEpaJIaMH, 00pa3yIOIIUMH TPAHUT.
[IpuroTtoBneHue reTeporeHHoN cMecH MOPOIIKOB CEPbI U JKeJie3a U X pa3eieHHe.
B3aumopeiicTBue pacTBOpOB XJIOPUIOB U MOJIUIOB Kallusl C paCTBOPOM HHUTpaTa cepedpa.
[Tonyuyenue runpokcuna meau(ll) u ero B3aumoelcTBIE C CEPHOI KUCIOTOM.
B3anmoaeiicTBre pacTBopa CoJibl ¢ KUCIOTOM.
[IpoBepka 3akoHa COXpaHEHHUS MAacChl BELIECTB Ha MpUMEpe B3aUMOJCHCTBUS MIENOUU U
KHCIIOTBHI.
9. TlIpoBepka 3aKOHa COXPAHEHUs MACChI BELIECTB HA IPUMEPE B3aMMOJIEHCTBHS IIETOYH U COIU
xenesa (II1).
10. PasnoxeHue nmepokcuaa BOAOPOIa ¢ HOMOIIBIO okcuaa Mapranma (IV).
11. 3amemenue kene3oM MeIH B METHOM KYIIOPOCE.

NGO kwWNE



IIpakTnuyeckne padoThl

1. 3HaKOMCTBO ¢ JabopartopHbiM oOopymoBaHueM. [IpaBuiia TEXHHKU OE30MACHOCTH TPH
pabote B kabuHeTe Xxumun. Hekotopsie BuabI padoT.

2. AHanm3 mousbl

BazkHejinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB.
KoanuyecTBeHHbIe OTHOLIEHHSI B XuMuu (18 yacon)

CocraB Bo3ayxa. Ilonsarue o0 O0OBEMHON 10Jie KOMIIOHEHTA MPHUPOIAHON Ta30BOM
cMecu — Bo3ayxa. Pacuér o6béMa KOMIOHEHTa ra30BOM CMECH MO ero oO0beMHOW 1oiie U
Ha000pOT.

Kucnopon. O3zon. Ilomyuenue xucnopoma. CoOupaHue W pacro3HaBaHHE KHUCIOPOJA.
XUMHUYECKUE CBOMCTBA KUCJIOPOJA: B3aUMOJECHCTBHE C METANIaMU, HEMETAJUIAMHU M CJIOKHBIMHU
BewectBamu. [Ipumenenne kuciaopoaa. KpyroBopor kuciaoponaa B mpupose.

Okcuapl. OOpa3oBaHHME Ha3BaHHMK OKCHAOB 10 X QopMmyinam. CoctaBiacHue Hopmyi
OKCHUJOB MO uX Ha3BaHusM. [IpencraBurenu OKCHUAOB: BOJA W YIVIEKUCIBIM ra3, HerameéHas
W3BECTb.

Bonopoa B npupozne. @Pusnueckue U XMMHUYECKUE CBOWCTBA BOJAOPOAA, €ro MOJYy4YEHHE U
MIPUMEHEHUE.

Kucnotsl, ux cocraB u kiaccudukanus. Muaukatopsl. Tabnuia pacTBOPUMOCTH.
Consinast 1 cepHasi KUCIOTHI, UX CBOMCTBA M MPUMEHEHHE.

Commn, ux cocrtaB u Ha3BaHus. PactBopumocTs coneil B Boje. llpencraBurenu coieid:
XJIOpHJI HAaTpusl, KapOoHat HaTpwusl, pocdaT KaabIus.

[TocTostnnass Aoragpo. KosmuectBo BemectBa. Monbs. MousipHas macca. KpatHbie
€AVMHUIBI M3MEPEHUs KOJMYECTBA BEIIECTBA — MIJUIMMOJIb U KHJIOMOJIb, MIJUTAMOJISIPHAS M
KWJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuérel ¢ ucnosib30BaHMEM TMOHATUM «KOJUYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«IOCTOSIHHAsA ABOTaApO».

3akon ABoraapo. Momsipablii 00bEM Ta3o00pa3HbIX BemiecTB. OTHOCUTEIbHAS TJIOTHOCTh
OJIHOT'O Tra3a Io APyromy.

KpatHble enuHUIBI U3MEPEHHUs] — MIUIAMOJSIPHBIA M KUAJIOMOJSIPHBIM  OOBEMBI
ra3o00pa3HbIX BEIIECTB.

Pacuérel ¢ wucnosb30BaHWEM TMOHATUM «KOJUYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSIHHAS ABOTAIPO».

Pacuérel ¢ wucnosb30BaHWEM TMOHATUM «KOJUYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPO».

IMuapocdepa. KpyroBopot Boasl B nipupojie. Pusndeckne U XMMHUYECKHE CBOMCTBA BOJIBI:
B3aUMO/ICHICTBUE C OKCUAAMHU.

OcHoBaHusl, ux cocTaB. PacTBopUMOCT OCHOBaHUM B BojJe. lI3MeHeHue oOkpacku
WHJIMKATOpOB B MIENOYHON cpene. IlpeacraBurenu mienodeil: TMAPOKCHUIBI HATpHsl, Kajaus u
KaJIbIIHSI.

PactBoputens u pactBopéHHoe BemiecTBo. PactBopsl. PacTtBopenue. ['mapatel. MaccoBas
JI0JIs1 paCTBOPEHHOTO BellecTBa. Pacu€Thl, CBsI3aHHBIE C UCIIOIH30BAHUEM TTOHATUS «MacCOBast JTOJIsI
PacTBOPEHHOTO BEIIECTBAY.

JdemMoHcTpanuu

* OmnpeneneHue conepkaHusi KUCIOPO/ia B BO3IyXeE.
* TlonyueHue KMCIOPO/Ia pa3joKeHUEM IIepMaHraHaTa Kajius U epoKcuIa

BOJOpOA.

* CobupaHue METOJJOM BBHITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHue KUCIOPOA.

* Topenue maruus, xenesa, yris, cepbl 1 pocdopa B KUCIOPOIE.
*  Komnekuus okCUI0B.

* Tlonydenue, cobupanue 1 pacrio3HaBaHUE BOJOPOIA.

* ['opeHue Bomopoja.

* BsaumoneiictBue Bomoposa ¢ okcuaom meau(ll).

*  Komnekuuss MUHEpaIbHBIX KUCIOT.



* [IpaBwmiio pa3zbaBiaeHUsI CEPOM KUCTOTHI.
*  Komnekuus comneit.
* Tabnuma pacTBOPUMOCTH OCHOBAaHHUH, KUCJIOT U COJICH B BOJIC.
* HekoTopble MeTaIIIbl, HEMETAIJIBI U COEAMHEHUS KOJTMYECTBOM BelllecTBa B | MOJIb.
*  Mopaens MOISPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.
JlaGopaTropHbie ONBITHI
12.  TlomyrHeHue U3BECTKOBOW BOJbI IIPH MPOIYCKAHMHU YIJIEKUCIIONO Tasa.
13.  Tlonyuenue BoaOpoO/a B3aUMOJEHCTBUEM [IMHKA M COJITHOU KUCIIOTHI.
14. PacnosHaBaHWe KMCIIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKHM MHAUMKATOPOB B LIEIOYHOM CPELIE.
16. Osnakomiienue ¢ mpemapaTamy JOMAIIHEH WM LIKOJBHOM aNTeYku — pPacTBOPAMH
MEepOKCUa BOAOPO/1a, CHUPTOBOM HACTOMKH MOJA U HAIIATBIPHOTO CIIMPTA.

IIpakTuyeckue padoThl

3. Tlonyuenue, cobMpaHue U Paclo3HABAHUE KUCIOPOJIA.

4. Tlonyuenue, cCOOMpaHUe U PACIIO3HABAHUE BOIOPOJIA.

5. TIpuroToBieHre pacTBOPOB COJIEH C UX 3aaHHON MacCOBOM JI0JIEN.

OcHOBHBIE KJIacChl HeOPraHuyeckux coequHenuii (11 yacon)

O06o0mIeHne cBecHM 00 OKCHIaX, UX KiIacCU(UKALNN, HA3BaHUSAX U CBOHCTBaX. CriocoObI
MOJIyYEHUS] OKCUJIOB.

OcHoBaHHMs, WX KJIacCH(HUKAIMs, Ha3BaHUsS M CBOWCTBA. B3auMojieicTBHE C KHCIOTaMH,
KHCIIOTHBIMU OKCHJIAaMU U coJisiMH. Pa3niokeHne HepacTBOpUMBIX OCHOBaHHM. CIOCOOBI MOTY4YeHUS
OCHOBaHHIA.

Kucnorel, ux kimaccudukanuss u HazpaHus. OONMEe XWMHYECKHE CBOKMCTBA KHCJIOT.
B3aumMogeiicTBue KHUCIOT € MeTaUlaMH. OJEKTPOXUMHUYECKUN Psii HAMpPSKEHUH METaJUIOB.
BzanmoneiicTBHE KUCIOT ¢ OKCHIAMU METAJJIOB.

B3anmoneiicTBre KUCIOT ¢ OCHOBaHUSAMHM — pPEaKUus HeWTpanu3auuu. B3auMoaerncTBue KUcioT ¢
cossimu. [TomyueHne GECKUCIOPOIHBIX U KUCIOPOICOACPKAIINX KUCIIOT.

Conn, ux kiaccudukanus u cBolicTBa. B3anMoaeiicTBre coylell ¢ MeTaiaMi, OCOOCHHOCTH
9TUX peakiuil. Bzaumonencreue coneu ¢ ConsmMu.

['eneTnveckue psapl MeTauia U HeMeTaia. [ eHeTnyeckas CBsi3b MKy KjaccaMu
HEOPraHWYEeCKUX BEIECTB.

JlaGopaTopHble ONBITHI

17. BzaumopeiicTBue OKCUAA KLU C BOJIOI.

18. [TomyTHEHHME U3BECTKOBOM BOJIBI.

19. Peaknus HeiTpanuszanyu.

20. IMonyuenue ruapoxcuaa meau (1) u ero B3auMoeiicTBUE ¢ KMCIOTOM.
21. Paznoxenue rugpoxcuna meau (1) mpu Harpepanumy.
22. B3aumozeicTBIE KUCIOT C METAJIJIAMHU.

23. BzaumoeiicTBIE KHCIOT C COMSMHU.

24. O3HaKOMJICHHE C KOJUIEKIHEH COJIeH.

25. Bzaumopeiictue cynbgara meau(Il) ¢ xenesom.

26. BzauMoeiicTBue coneil ¢ comsMu.

27. l'eHeTnyecKas CBS3b Ha IPUMEPE COSAUHEHUM ME/IH.

IIpakTnyeckune padoTsl
6. Pemenue OKCIIEpUMEHTAIbHBIX 3a/1a4.

Iepuoauveckuii 3akon u Ilepuoanyeckasi cucreMa XMMHUYECKHUX 3JIEMEHTOB
. . MenaeneeBa u crpoenne aroma( 8 yacon)
EcrecTBeHHbBIE ceMENCTBAa XUMUYECKUX DJIEMEHTOB:IIEJIOYHBIE W IIEJIOYHO3EMEIIbHbBIC
METaJJIbl, TaJOTeHbl, HHEePTHBIE (OyaropojHbie) razpl. AMGOTepHOCTh. AMGOTEpHBIE OKCHIBI U



ruapokcuibl. KomMruiekcHble comu.

Ortkpeitue . M. MenaeneessiM [leproanueckoro 3akoHa u coznanue uM [leproanyueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

ATombl Kak (opMa CyIIECTBOBAaHUS XMMHMUYECKHUX 3JIeMEeHTOB. OCHOBHBIE CBEIEHUS O
CTpOCHMH aToMoOB. JloKa3aTenbCTBa CJIOXKHOCTH cTpoeHus atoMoB. Ombitel Pesepdopaa.
[InanerapHas MoJi€Tb CTPOCHHUS aTOMA.

CoctaB aTOMHBIX sJep: IPOTOHBI, HEWTpoHbl. OTHOCHUTENbHAs aTOMHas Macca.
B3anMocCBs3b MOHATUN «IPOTOH», «KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsl Maccay.

Mukpomup. OnekTpoHbl. CTpoeHuEe SJIEKTPOHHBIX YPOBHEH aTOMOB XHWMHUYECKHX
areMeHTOB NeNe 1-20. [TonsiTue 0 3aBepIIEHHOM 3JIEKTPOHHOM YpPOBHE.

N3otonbl. ®dusnyeckuit cmbicn cuMBoJMKU [lepuonnueckoir cuctembl. CoBpeMeHHas
¢dbopmynuposka [leproguueckoro 3akoHa. M3MeHeHus: CBOMCTB AJIEMEHTOB B MEpUOIaX U Ipymnmnax,
KaK (YHKIIHSI CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucThKa »>JE€MEHTa-MeTaula U DJIIEMEHTa-HEMeTalllla MO0 UX IIOJOKEHHUIO B
IIepnonnueckoii cucreme xuMuueckux anemenTos J[. . Menneneesa.

JdemMoHCTpauMu
* Paznuunbie GopMbI TAOIUI] TEPUOTUYECKON CUCTEMBI.

* Mopnenuposanue nocrpoenus Ilepuonnueckoit cucrems! 1. . Menneneesa.
* Moaenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.
* Mopenu aTOMOB 3JIEMEHTOB 1—3-T0 MeproI0B
JlaGopaTopHble ONBITHI.
28. TMonyuenne aM(pOTEPHOrO THAPOKCHIA U UCCIEIOBAHUE €I0 CBONCTB.

XumMnuyeckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (10 yacon)

HNonnas xumuueckasi cBsizb. MOHBI, 0Opa3oBaHHbIE aTOMaM{ METAJUVIOB M HEMETAJIJIOB.
Cxembl 00Opa3oBaHHMsI MOHHOW CBSI3U AJi1 OMHApHBIX COEAMHEHUN. VOHHBIE KpUCTAIITUYECKHE
pemiéTkr M (PU3MYECKHE CBOWCTBA BEIISCTB C 3TUM THIIOM pemérok. [loHstre o GopmMynbHOIA
€MHULE BELIECTBA.

KoBasienTHast xuMuueckasi CBsi3b. DJEKTPOHHBIE U CTPYKTypHBbIe (hopmyibl. KoBanentHas
HernoJisipHas cBsi3b. CxeMbl 00pa3oBaHUs KOBAJCHTHOW CBSA3M [ OMHAPHBIX COEIMHEHUH.
MosnekynspHble U aTOMHBIE KPUCTAJUIMYECKHE PEHIETKU, U CBOMCTBA BELIECTB C 3TUM THIIOM
PELIETOK.

DNeKTpOOTPULIATETFHOCTh.  Psim  snexTpoorpunatenbHocTu. KoBaneHTHass  moJisipHas
XxuMuueckas cBs3b. JJunons. Cxembl 00pa30BaHUs KOBAJIEHTHOM MOJSPHOM CBS3H AT OMHApPHBIX
coeMHEHUI. MoJIeKyIsIpHbIE U aTOMHBIC KPUCTAIIMYECKHE PEIIETKU, CBOWCTBA BEIIECTB C ITUM
THUIIOM PELIETOK.

Meramueckasi XUMHYECKash CBSI3b M METaJUIMUecKas KpHUCTATMYECKas pemeTka.
CBoiicTBa BEHIECTB C 3TUM THIIOM pelIETOK. EMHas npupoia XUMUYECKUX CBS3Ei.

Crenenn oxucieHusi. CpaBHEHHE CTENIEHU OKUCIEHUs W BajeHTHOCTU. [IpaBuna pacuéra
CTETeHeW OKUCIIeHUS 10 (PopMyIaM XUMUYECKUX COeTUHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OmnpenerneHnue CTENeHEeW OKUCICHUS s
AJIEMEHTOB, 00Pa3yIOIINX BEUIECTBA Pa3HBIX KJIaccoB. Peakiny HOHHOTO 0OMEHa U OKHCITUTENbHO-
BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTETh U BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHHE.
CocraBneHue ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUNA METOJAOM 3JIEKTPOHHOTO
OanaHca.

JleMoHCTpanuu
. Buneo ¢parments! u cnaiinpl «MoHHAs XUMUYECKas CBSI3b ».
N Kosnneknus BemecTs ¢ HOHHOM XUMHUYECKOI CBA3BIO.
. Mojieny HOHHBIX KPUCTAUIMYECKUX PELIETOK.
. BuneodparmenTs! u cnaipl «KoBaleHTHAIXUMHUYECKAS CBS3bY.
. Kosnneknus BeniecTs MOJIEKYJIIPHOTO M @aTOMHOTO CTPOEHHS.
. Moenu MOJEKYIISIPHBIX M ATOMHBIX KPUCTALIMYECKUX PEIIETOK.
. BuneodparmenTsl u cnaiapl «MeTammndeckas XUMAYECKas CBSA3bY.

. Kommexus «MeTanibl ¥ CIUIaBEDY.



. B3anMoeiicTBre IIMHKA C CEPOM, COISTHOM KUCIoToM, Xaopuaom mean (I1).
. I'openue marnus.

. B3anmoneiicTBre XJIOPHOM M CEPOBOAOPOIHOM BOBI.
JlabopaTopHbIe ONbITHI
29. W3roroienye MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJUIMYECKOM CBA3H

Conep:kanue y4eOHOro npeamera
Xumusa 9 kiace
(68 yacos, 2 yaca B He/eJII0)

IToBTOpeHue u 00001eHNE cBeeHNI 0 Kypcy 8 kiacca( 5 yacoB)

bunapueie coemunenus. OKcuapl cojieoOpasyromme U Heconeoopasyronme. [ uapoKCHabl:
OCHOBaHM:, aM(pOTEPHBIC, KUCIOThL. CpeiHUe, KUCIIbIC, OCHOBHBIC COJIH.

O06o001IeHre CBeIeHU 0 XUMHUYECKUX peaknusax. Kiaccudukanus XuMUYECKHX Peakifi 1mo
Pa3TMYHBIM OCHOBAHUSIM: COCTaBY U YHUCIIY PEarupyrolX U 00pa3yrOIIMXCsl BEIIECTB, TEIUIOBOMY
ahdexTy, HampaBICHUIO, W3MCHCHHIO CTCIICHEH OKHCJICHUS DJIEMEHTOB, OO0Opa3yroIIuX
pearupyromre BenecTna, (hase, HCIOIb30BaHUIO KaTaanu3aTopa.

[ToHsiTHE O CKOPOCTH XHMHYECKOW peakiuu. DakTopbl, BIMSIONIME HA CKOPOCTh
XMMHYECKUX PpEaKLUHM: MNPHUPOJa PEarupyrollnux BeEIIECTB, MX KOHIEHTpalMs, TeMIepaTypa,
ILJIOINA/b CONIPUKOCHOBEHUS, HAIMUKE KaTtanu3aTopa. Karamus.

JemMoHcTpanuu
. O3HakoMJICHHE C KOJUIEKLUSMHI METAJIJIOB U HEMETAJLIOB.
. O3HakoMIIEHHE C KOJUIEKLUSIMU OKCUOB, KUCIIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU OT MPUPOJIbl PEATUPYIOLINX BELLECTB.
. 3aBHCHUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT KOHLIEHTPALIMK PEArupyOIUX BEIIECTB.
d 3aBHCUMOCTh CKOPOCTH XMMHUYECKOM PEAKIIUH OT TIOIIA !
COIIPUKOCHOBEHUS pearupyroliyx BeIEeCTB (KKUISALIMHA CI0i»).
. 3aBHCUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT TEMIIEPATYPHI pEarupyroInX BEIECTB.

JlabopaTopHBIE OIBITHI

B3aumoaeiicTBre aMmMuaka U XJopoBOJI0POIa.

Peakuus Heltpanuszanuu.

Hab6monenue temnosoro 3¢ dexra peakiuyu HeMTpanu3aiui.

BiaumoneiictBue cepHoii kucnoTsl ¢ okcugom meau (I).

PasnoxxeHue nepokcua BOJOpoaa ¢ TOMOIIBIO KaTanasbl KapTodens

3aBUCHMOCTh CKOPOCTH XHMHYECKON pPEAKIMU OT MPHUPOABl PEarnpyroluX BEHIECTB Ha
puMepe B3aUMOACHCTBHSI pacTBOPOB THOCYNb(aTa HaTpus U Xjopuaa Oapusi, THOCYyIb(aTa
HATPHUS U COJISTHON KHUCIIOTHI.

7. 3aBUCHMOCTb CKOPOCTH XHMHYECKOM peaklMd OT MPHPOALI METAUIOB IPU  HUX
B3aUMOJICVICTBUH C COJITHON KHUCIIOTOM.

8. 3aBHCHMOCTH CKOPOCTHM XHMHYECKOM PEAKIUH OT HMPHPOIBI KUCIOT NPH B3aUMOJEHCTBHU
HX C KEJIE30M.

9. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKON PEAKIIUM OT TEMIIEPATYPEL

10. 3aBHCHMOCTB CKOPOCTH XMMHYECKOM PEAKIIMH OT KOHLIEHTPAIIUH.

11. 3aBHCHMOCTBH CKOPOCTH XUMHUYECKON PEAKIIMH OT IUIOMIAAU CONPUKOCHOBEHUS PEArHPYIOIIUX
BEIIECTB.

12. 3aBHCHMOCTB CKOPOCTH XMMHYECKOM PEAKIMH OT KaTaau3aTopa.

ocoukwdE

XuMHYeCKHe PeaKlMHd B PacTBOPax 3j1eKTpoauToB( 10 yacos)

[TonsiTie 00 DIEKTPOIUTHYECKON TUCCOIMAIUU. OJIEKTPOJIUTHI W HEIJICKTPOJIHUTHI.
MexaHu3M  JUCCOLMAIMU  BJEKTPOJIUTOB C  Pa3jM4HbIM  XapakTepoM cBsizu. (CreneHb
AIEKTPOIUTHYECKON Aucconuranuul. CUiIbHBIE U CI1a0bIe DIEKTPOTUTHI.

OCHOBHBIE MOJIOKEHHS TECOPHH DJICKTPOJUTHUSCKON aucconuanuu. Kiaccudukanus noHOB
n Hx CBOI\/’ICTBa. KI/ICJ'IOTBI, OCHOBAHHA MW COJIX KakK 3J'I€KTpO.]'IPITI:I. Nx Knaccn(bm(aum[ nu
JACCOIAAITNS.



OO01mure XMMHYECKHUEe CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKU MHIUKATOPOB, B3aUMOCHCTBHE
C MeTaulaMM, OKCHUJAAMHM M THAPOKCHUAAMHU METAIJIOB M COJNSIMH. MOJEKyNspHble U HOHHbBIE
(TIOJTHBIE M COKPAILEHHBIE) YPAaBHEHUS PEAKIIHil.

XUMUYECKUN CMBICIT COKPAIIEHHBIX YPaBHCHUH. YCJIOBUS MPOTEKAHUS PEAKIHUN MEXKITY
3JEKTPOJIUTAMHU JI0 KOHIIA. Psi1 akTHBHOCTH METaILIOB.

OO0mue XuUMHYECKHE CBOWCTBA WIeNIOUed: B3aUMOJICHCTBUE C KHCIOTaMU, OKCHUIAMH
HeMeTauioB, coisiMd.  OOmme  XMMHMYECKHE  CBOWCTBA  HEPACTBOPUMBIX  OCHOBAHMIA:
B3aMMO/ICICTBUE C KUCIOTAMHU, PA3JI0KEHHUE MTPU HarPEeBaHUU.

OO01re XMMUYECKHEe CBOMCTBA CPEIHUX COJICH: B3aMMOJCHCTBUE C KMCIOTaMHU, IIEJI0YaMu,
COJISIMU M MeTaJulaMu. B3anmoeiicTBre KUCIbIX COJIeH cO IIeIoYamHu.

['unponu3, kak OOMEHHOE B3aMMOJCUCTBHE COJIeH C BOMOH. ['MApOIM3 conm CHUIILHOTO
OCHOBaHUS U caboi KUCIOThL. ['uaponu3 coiu c¢i1aboro ocHOBaHUS U CUiIbHOU KucioTel. [lkana
pH.

CBolicTBa KHUCJIOT, OCHOBaHUW, OKCHUJOB MU COJIEM B CBETE TEOPUU DICKTPOJIUTHUYECKON
JUCCOIMAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

JemoHcTpanmu.
. HcnpiTanue BemecTB U UX pacTBOPOB Ha AJICKTPOIPOBOTHOCTD.
. 3aBHUCHUMOCTD AJIEKTPOIPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPALIUH.
. JIBrOKeHHE OKpAIICHHBIX HOHOB B 2JICKTPUUYECKOM IT0JIE.
. OmpeneneHue xapakTepa cpeibl B pacTBOpax COJCH.

JlaGopaTopHBbIE OTIBITHI.

13. Tuccouuanus caaObix 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KMCIOTBL.

14. Vi3smenenne OKpacku UHAMKATOPOB B KMCIOTHOM CpEJIE.

15. Peakuus HeliTpanu3anuu pacTBOpa WETOYH PA3IMYHBIMU KUCIOTAMH.

16. Tlomyuenue ruapokcuna meau (11).1 ero B3aumoeiicTBUE C pa3IMYHBIME KHCIOTAMHU.
17. BzaumoneiictBre cHIbHBIX KHCIOT ¢ okcuaom meau (11).

18-20. B3aumoelicTBre KUCIOT ¢ METAJUIAMU.

21. KauecTBeHHas peakys Ha KapOOHAT-HOH.

22. Tlonyuenue CTyaHs KPEMHUEBON KUCIIOTHI.

23. KauecTBeHHas peakiys Ha XJIOPH - WM CYJIb(paT-HOHBI

24. VI3MeHeHrEe OKPACKH MHIMKATOPOB B ILETOYHON CPETIE.

25. B3auMoeiCcTBHE MIENOYEN ¢ YIIIEKUCIIBIM Ta30M.

26. KauecTBeHHas peakiysl HA KATHOH aMMOHHSI.

27. Tonyuenue ruapokcuaa meau (11) u ero pasnoxenue.

28. B3aumopeiicTBre KapOOHATOB C KUCIOTAMHU.

29. Tonyuenue ruapokcuna xenesa(lll).

30. BsaumogeiicTue xenesa ¢ pacTBopoM cyibdara meau (1)

[IpakTnueckue paboThI

1. CeoiictBa KHCIOT, OCHOBaHWiH, OKCHIOB W COJ€il B CBETE TEOPHH
SJIEKTPOJIUTUYECKON TUCCOIUAIIMN M OKHCITUTEIBHO ~-BOCCTAHOBUTENBHBIX PEAKIIUiA

HemeTtanabl u ux coequHeHUs1(25 yacoB)

CrpoeHue aToOMOB HEMETANIOB U HX mojoxkeHue B llepuogumueckoit cucreme. Psn
AIEKTPOOTPHUIIATENPHOCTH. KpHCTauiMueckne pemeéTkd HEMETAUIOB — TPOCTHIX BEIIECTB.
Annotponus u e€ npuunHbl. Pu3nueckue cBolicTBa HemeTauioB. OOIIHe XMMHUECKHUE CBOWCTBA
HEMETAJIJIOB: OKUCITUTEIIbHBIC U BOCCTAHOBUTEIIHHBIE.

lasorensl, cTpoeHMe HX aTOMOB W MoOJeKyl. Puznueckue MU XUMHUYECKHE CBOICTBa
raJIOT€HOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB TajOT€HOB B 3aBHCHMOCTH OT HMX ITOJIOKEHUS B
[lepuoanueckoii cucteme. HaxokaeHue rajioreHoB B NPHUPOAE W HUX MONyYeHHE. 3HAUYEHHUE U
MIPUMEHEHHE TAJIOTEHOB.

l'asioreHOBOIOPOJBI W COOTBETCTBYIOIIME MM  KHUCJOTHI:  IUJIaBUKOBas,  COJISTHAs,
OpOMOBOIOPOIHASI, HOAOBOIOpOAHAs. ['amorennapl. KauecTBeHHbIE peaKkIui Ha TaJIOTCHUI-UOHBI.
[IpuMmeHeHne coeTMHEHUH raloreHOB U UX OMOJIOTHYeCcKast pOlb.

Oobmas xapakrtepuctuka snemeHToB VIA-rpynmel. Cepa B mnpupojge U €€ MoJyuyeHHe.



AmnoTponHbeie MOAU(UKAIINH Cephbl U UX CBOMCTBA. XUMUYECKUE CBOKWCTBA CEPHI U €€ MPUMEHEHUE.

CepoBOJOpO/I: CTPOCHHUE MOJEKYIbl, (PU3NYECKUE W XMMHUYECKHE CBOMICTBa, MOJIy4YCHHE U
sraueHue. CepoBoopoanas kucinota. Cynbuabl u ux 3HaueHue. JIIoMHUHODOPHI.

Oxkcun cepsi (1V), cepuncras kucnora, cyabutsl. KauecTBeHHas peakiys Ha CyIb(QUT-HOH.

Oxcun cepsl (VI), cepnas kucnota, cynsdarsl. Kpucramnorunparel. KauectBennas peakuus
Ha CyJb(aT-HOH.

CepHas kucnoTa - CUJIBHBIN 3sekTpoiuT. CBoicTBa pa30aBieHHON CEPHON KHUCIOTHI, Kak
TUMWYHONW KHUCJIOTHI: B3aMMOJEWUCTBHE C METaJJIaMU, OCHOBHBIMU U aM(OTEPHBIMH OKCHJIaMH,
OCHOBaHUSMHU U aM(POTEPHBIMU TUIPOKCUIAMH, coysiMu. KauecTBeHHAs peakius Ha CyIb(aT-HOH.

OOmiast xapakrepucTuka 31eMeHTOB VA-Tpymmbl. A30T, CTPOCHHE aTOMa U MOJIEKYIHI.
du3ndecKue ¥ XUMUIECKUE CBOWMCTBA U MIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOIOTHYecKast
pOJIb.

AMMUaK, CTpOCHHE MOJICKYJIbl U (PU3NYECKUE CBOWCTBA. AMMHMAyHas BOJA, HAIATBIPHBIN
CHUPT, TUAPAT amMmHuaka. JJOHOPHO -akUEeNnTOpPHBIH MEXaHW3M 00pa30BaHUs KAaTUOHA AMMOHHMSL.
BoccranoBurenbhbie cBoiicTBa ammuaka. Coinu aMMoHMs W uX npuMmeHeHue. KadectBeHHas
peaxius Ha KAaTUOH aMMOHHSL.

Oxcuael a30Ta: HECOJICOOPA3YIOIINE M KUCIOTHBIC. A30THUCTas KUCIIOTa U HUTPUTHI. A30THAs
KHCIIOTa, €€ Moy4eHue u cBoiictea. Hutpartsi.

®ocdop, crpoerne atoma u amwrorporusi. Dochumasl. Dochun. Oxcun dochopa(V) u
oprodochopras kucinora. Pocdatel. DochopHbie ynodperus. MTHCEKTUIMIBL.

OO6mias xapakTepucTrka 31eMeHToB IV A-rpymmbl: 0COOCHHOCTH CTPOCHHUS aTOMOB, IIPOCTHIX
BELIECTB M COEIMHEHUN B 3aBUCHMOCTH OT MOJOXEHHUS 3JeMeHTOB B Ilepuomuueckoi cucteme.
VYriepoa. AmioTpornHbeie MoAUGUKAIMK: anMa3, rpagut. AMOp(GHBINA yIJIEpoa U €ro copra: caxa,
aKTUBHUPOBAHHBIN yronb. AjacopOuusa. Xumuueckue cBoiicTBa yriepona. Kokcoxummueckoe
MIPOU3BOJICTBO U €ro MpoAyKius. Kapouasl.

Oxcupa  yraepoxa(ll): crpoenue MoOJIEKYabI, NOJIydYeHUE M ero cBoiictBa. Okcun
yraepona(lV): crpoeHue MOJEKyINbl, MOTYYEHHE U €ro CBOMCTBa. YronbHas kuciora. Conu
YTOJIBHOM KUCIOTHI: KapOOHATHI U THAPOKApOOHATHl. TexHuueckas ¥ MUIeBas coja.

Heoprannueckue M oOpraHuYecKkHe BelIeCTBa. YTIEBOAOPOAbl. XHUMHUYECKOE CTPOCHUE
OpPraHUYECKUX BEUIECTB, KaK MOPSAI0K COCAMHEHHUS aTOMOB B MOJIEKYJIE TI0 BAJICHTHOCTH.

Mertan, 3TaH, Kak NpeAeNbHbIE YIIEBOJOPOAbI. DTHIEH M aleTHICH, KaK HempeebHbIe
(HeHachlllleHHbIe)  yraeBoaopoAbl. l'opeHue yriaeBomoponoB. KauecTBeHHblE peakuuu Ha
HETpeAelIbHbIE COETMHEHMUS.

OTWIOBBI  CIHUPT, €ro IOJIyueHUe, TpUMEHEHHE U (U3UOJOTHYECKOE JIEeHCTBHUE.
Tpéxatomuslii ciupT raunepud. KauecTBeHHas peakiysi Ha MHOTOATOMHBIE CIIUPTHI. YKCyCHas -
IIpe/ICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

Kpemnuii, crpoenune ero aroma u cBoiictBa. Kpemuuii B npupoge. CunMuuabl U CHIIAH.
Oxcupn kpemuusi(1Y). KpemuueBas kuciora u €€ couu.

[Ipon3BoacTBO cTekina U HeMeHTa. [IpoayKuus CUIMKATHOM MPOMBILIJIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepaMmuKa, hapdop, pasHc.

OnTruyeckoe BOJIOKHO.

Hewmerannsl B mpupone. @pakiimoHHasi MeperoHKa KMUIKOro BO3/IyXa Kak Crioco0 MOTydeHHs
KHCIIOpo/ia, a30Ta, aprona. [Tomyuenue docdopa, kpeMHus, Xaopa, ioga. DIEKTPOIU3 PACTBOPOB.

[Tonyyenue cepHOW KHCIOTHI: CHIPhE, XUMH3M, TEXHOJOTHYECKAs CXEMa, METOJI KHIISIIETO
CIIOS, TPUHIUIBI TEII000MEHa, MPOTUBOTOKAa W IUpKysaiuu. Oneym. [IpousBojacTtBo ammmaka:
CBIPBE, XUMHU3M, TEXHOJIOTHYECKas CXema.

JleMoHCTpanuu
Konnekuust HemeTanios.
Mopenu KpUCTAIIIMYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIUIIBI €T0 PAOOTHI.
['openne HeMeTallI0B - MPOCTHIX BEIIECTB: cepbl, pochopa, APEBECHOTO YIIIS.
OO6pa3s1ibl rajJoreHoB - MPOCTHIX BEIIECTB.
BzanmoeiicTBIEe TAJIOTEHOB C METAaIJIaMH.
BriTecHenue xsiopa 6poMoM WIIH Hoja U3 pacTBOPOB HX CoOJei
Komneknust mpupoIHbIX COEAMHEHUH XJIOPA.



B3anmoaeiicTBre cepbl ¢ METaLIaMH.

['openwue ceprl B kuciopoae

Konnekuus cynbpuanbix pya.

KauecTtBenHnas peakuust Ha CyabGUI-HOH

Ob6eciBeunBaHUE OKPALICHHBIX TKAHEH U [[BETOB CEPHUCTHIM I'a30M.
B3anMozeincTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEJBIO.
OOyriuBaHue OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHOMN CEPHOI KHCIOTOM.
Juarpamma «CocTaB BO3ayxay.

Buneodparmentst u cnaiiasl «lItuubu 6azapbi».

[Tonyyenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pasnoxenne Gmxpomara aMMOHUS.

B3anMopeiicTBre KOHLIEGHTPUPOBAHHOM a30THOW KUCIIOTBI C MEIBIO.

e ['opeHue uyepHOro nmopoxa

e Pa3noxeHue HUTpaTa Kajaus U TOPEHUE APEBECHOIO YroJbKa B HEM

e OO0pa31bl NPUPOAHBIX coeMHEeHHI Pocdopa.

e [‘openue ¢pocdopa Ha BO3TyXe U B KUCIOPOJE.

e [lomyuyenue 6emoro ¢ochopa 1 HCIBITAHHUE €TI0 CBOWCTB

o Komiekuus «O0pa3isl MPUPOIHBIX COSTUHEHUN YTIEPOIa»

e [loptper H. /. 3enunckoro. Iloryomenrne akTuBUPOBaHHBIM YTIJIEM PAaCTBOPEHHBIX BEIIECTB
WJIY Ta30B.

YeTpoilcTBO pOTUBOTasa.

Mopenu MOneKyll METaHa, 3TaHa, STHUJICHA U alleTUJICHA.
BzaumopeiicTBue sTusieHa ¢ OpoMHON BOIOHM M paCTBOPOM MEPMaHTaHATa KaJHs.
OO61re XMMUYECKHE CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOU KHCTIOTHI.
KauecTBeHHas peakuiysi HA MHOTOATOMHBIE CITUPTHI.

Konnexuust «O6pa3iipl MPpUPOIHBIX COSTUHEHUN KPEMHHUS.
Komnekuus crekia, KepaMUKH, IEMEHTa U U3/1€UH U3 HUX.
Komnekuus npoiyKuu CUIIMKAaTHOM MPOMBIIIIIEHHOCTH.
Buneodparments! u cnaiiasl «I[Ipon3BoacTBO CTEKIIA U [IEMEHTAY.
Komnekuus «IIpupoaHpie COeTMHEHUS] HEMETAIIIIOB).
Buneogparments! u crnaitapl «@pakiimoHHas EperoHKa *KHUJIKOT0 BO3IyXa»
Buneopparmentst u  cnaiiael  «llomyueHwe Bomopona, KHCIOpoJa M TallOTEHOB
ANEKTPOIIUTUYECKUM CIIOCOOOMY.

Monenu annapatoB Uil IPOU3BOJICTBA CEPHOI KUCIIOTHI.

Mopenb Kunsimero cios.

Mopeinb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparments! u cnaiiasl «IIpou3BoaCTBO CEPHOM KUCIOTHI».
Buneodparments! u cnaiiasl «IIpou3BoacTBO aMMHaKay.

Komnexkuust «CpIpb€ A1 NOTy4eHUsI CEPHOM KUCIIOTBD».
JlaGopaTopHble ONBITHI

31. Pacrnio3naBaHue raJOreHU1-HOHOB.

32. KauecTBEHHbBIE pEAKIMK Ha CYJIb(paT-HOHBL.

33. KauecTBeHHas peaknus Ha KATHOH AMMOHHUSL.

34. Xumuueckue CBOMCTBA a30THOM KMCIIOTBI, KaK DJIEKTPOJIUTA.

35. KauecTBennble peakiuy Ha pochaT-HoH.

36. IMonyyenue u CBOWCTBA YTOJILHON KUCIIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TIpomyckaHue yrIeKHCIoro rasa 4epe3 pacTBOpP CHJIMKATa HATPHUSL.
IIpakTH4eckne padoThI

2. Vi3ydyeHue CBOWCTB COISHOM KUCIIOTHL.

3. U3y4enune CBOMCTB CEPHOM KHMCIOTHI.

4. Tlonyyenre aMMHaKa U H3y9YEHHUE €r0 CBONCTB.



5. IMonyueHue yriueKueIoro ra3a u H3y4eHUe ero CBOMCTB.

Meta/iibl 1 uX coequHenus (174acoB)

[Tonoxenune w™ertaiuioB B Ilepuomuueckoil cucreme XuMuU4yeckux siemeHToB . .
MeHneneeBa, CTpPOCHHE HMX aTOMOB M KPHUCTAUIOB. MeTaliMyeckas CBSI3b M METAJUIMYECKast
KpUCTa/UIM4eCcKass pemeéTka. @U3n4ecKue CBOKWCTBA METAJUIOB: JJIEKTPO- U TEIJIONPOBOJHOCT,
OTpaXkarolas CHOCOOHOCTh, MIIACTUYHOCTD. CIlIaBbl YEPHBIE U LIBETHBHIE.

Meramibl Kak BOCCTAHOBHUTENIH. DJIEKTPOXUMHUECKHUI psif HanpspkeHui. B3aumopeiicTBue
METAJUIOB C HEMETAJJIaMH, OKCUJAaMU, KUCIOTAMHU, COJISIMU. AJTFOMUHOTEPMHUSL.

CrtpoeHre aTOMOB M MPOCTHIX BEIIECTB IEIOYHBIX METAIOB. 3aBUCUMOCTh (DU3HUYECKUX U
XUMHUYECKUX CBOMCTB IIEIOYHBIX METAJUIOB OT 3aps/ioB sAnep UX aTOMOB. OKCUIBI U TUAPOKCHUIBI
LIEJTOYHBIX METAJUIOB, MX IIOJYYEHHE, CBOMCTBA, NPUMEHEHHE. BaKHEWIHMe COJIM IIETOYHBIX
METAaJUIOB, UX 3HAYEHUE B JKUBOU U HEXKUBOU NPUPOJIE U B )KU3HU YEIIOBEKA.

CtpoeHue aTOMOB U TMPOCTHIX BEIIECTB IIETOYHO3EMENIbHBIX METAUIOB. 3aBHCHUMOCTD
(bU3MYECKUX U XMMHYECKHX CBOMCTB LIEJIOYHO3EMEIbHBIX METAJUIOB OT 3apsiOB sJEp UX aTOMOB.
Okcubl U THUIPOKCUBI IEIOYHO3EMETBHBIX METAJUIOB, UX MOJIyY€HHE, CBOMCTBA U MPUMEHEHHE.
Baxueiimne cony mENOYHO - 36MEJIbHBIX METAJUIOB, X 3HAYEHHE B IPUPOJIEC U )KU3HU YEJIOBEKA.
KapOonats! u rusipokapOOHaThI KaJIbIIHSL.

XKécTtrocTh BOIBI: BpeMeHHasi U TocTosiHHas. CriocoObl yCTpaHEHUS! BPEMEHHOM JKECTKOCTH.
Cnioco06sl ycTpaneHus: mOCTOSHHOU >k&cTkocTu. MouuThl. COoeIMHEHHUS aJTIOMUHUS B TPHUPOJE.
XuMmuyeckue cBoiicTBa amoMuHHUA. OCOOCHHOCTH OKCHAAa U TUAPOKCHIA AalIOMMHHS Kak
aM(pOTEepHBIX COeAMHCHMIA. BaxxHeimme comu amoMuHus (XJI0pu, Cyabdar).

OcoOenHoctu cTpoeHHs aroma jkenesa. JKene3o B mpupozae. Baxkueiimme pyasl skenesa.
Oxkcuabl u rugpokcuast sxeneza(ll) u xxeneza(lll). Conu xeneza(ll) u xenesa(lll). Obnapyxenue
MOHOB KaTHOHOB KeJie3a B paCTBOpE. 3HAUCHUE COCAMHEHUH Kelle3a.

Kopposust xumudeckas U 3JIEeKTPOXUMUYECKasl. 3alliuTa METAJIOB OT KOPpPO3uu. MeTaiuisl B
npupoje: B cBOOOAHOM BuUe U B Bujae coenuHeHuil. [lonstue o meramtypruu. UépHas u LBeTHAs
Metaiutyprus. [lupomeraiuryprus, ruApoOMETaILIYprus, JIEKTpoMeTamtyprus. JJoOMeHHbIN mpouecc.
[lepepaboTka 4yryHa B cTasib. DIEKTPOIN3 PACILIIABOB.

JdemMoHcTpanuu

*  BsaumopaeiicTBue HaTpusl, JIUTUS U KaJIbLIHUS C BOJIOM.

* ['opeHue HaTpusl, MAarHUs U *eje3a B KUCIOPO/IE.

*  Bcnblnka TEpMUTHOR CMECH.

* BsaumopeincTeue cMecH MOPOLIKOB CEPHI U KeJe3a, [IUHKA U CEPBL.

*  BsaumoaeiicTBUE aIFOMUHUS C KUCIOTAaMH, HIEJI0YaMH U BOJIOM.

*  BzaumopeicTBHe Kene3a U MEAU C XJIOPOM.

* B3saumopneilictBue MeAM C KOHILICHTPUPOBAHHOM CEpHOM KHUCIOTOM M a30THOM KHUCIOTOH
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

*  Okpacka MmIaMeHH COSUHEHUSIMH IIEeTOYHBIX METAIIJIOB.

*  Okxkpacka mjiaMeHH COEIUHEHUAMH IIETOYHO3EMENbHBIX METAJIJIOB .

¢ T amenue u3BeCcTH BOIOMH.

* [lonmydeHue %ECTKOM BOJBI B3AMMOAEHCTBUEM YTJIEKHCIIOTO ra3a C U3BECTKOBOM BOJOM.
*  VYcrpaHeHHe BpEMEHHOMN )KECTKOCTH KUTITYCHUEM U J00aBKOM COIBI.

*  VYcTpaHeHHE MOCTOSHHOM KECTKOCTH 100aBKOU COJIBI.

*  VoHWTHI ¥ IPUHIUT UX JIEHCTBUS (BUACO(DpPArMeEHT).

*  Komiekuust npupogHbIX COETUHEHUHN alIFOMUHUS.

*  BuneodparmenTs! u cnaiapl «OKCUA aTIOMUHUS U €70 MOAU(PUKALIIN.

*  [lonyuenue ampOTEPHOTO THAPOKCH/IA ATIOMUHHUS M UCCIICIOBAHNE €r0 CBONCTB.

*  Komnekuus « XMMUYECKUE UCTOYHUKU TOKa».

*  Pe3ynbTaThl IIWUTEIBHOTO 3KCIEPUMEHTA MO H3YYECHHIO KOPPO3WU CTaJbHBIX H3JEIUN B
3aBUCUMOCTH OT yCIIOBUHM ITPOLIECCOB.

*  Boccranosnenue meau u3 okcuaa meau(l1l) Bogopoaom.

*  BuneodparmenTsl u cnaiapl «I [pon3BoACTBO UyryHa U CTAIN.

*  BuneodparmeHTs! u cnaiasl «M3aenus u3 4yryHa u cTaim.



*  BuneodparmenTs u cnaiiapl «[Ipon3BOACTBO aTIOMHUHUSY.

JlabopaTopHbIe ONbITHI

39.BzaumozeiicTBue xkenesa ¢ pactBopoM cynbdara meau(l1).

40.TTony4enre n3BECTKOBO BOIBI M OIBITHI C HEIA.

41.Tony4enue runpoxcunos xeneza(ll) u (11).

42.Ka4ecTBEHHBIE PEAKIIMY HA KATHOHBI JKeJIE3a

IIpakTHyeckne padboThl

6. IlomydeHue sKeCTKON BOIBI M CLIOCOOBI €€ yCTPaHEHHS.

7. PenieHue 3KCEPUMEHTAIBHBIX 3224 10 TeMe «MeTaliby.
XuMuA 4 OKpy:xapmas cpeaa(2 yaca)

Crpoenue 3eminu: sapo, MaHTHsI, 3€MHas KOpa, UX XUMHUYeCKHil cocTaB. Jlutocdepa u eé
XuMu4eckuil cocraB. Munepansl. Pynel. Ocapounsie nopoabl. [lone3Hble uCKOIaeMeble.
XUMHYECKUH COCTaB Tuipocdepbl. XUMHUUYECKHUM COCTaB aTMOC(hEpHI.

HcTouyHUKH XMMHYECKOTO 3arpsi3HEHUS OKpYyKawmehd cpensl. [odanpHbIe IKOIOTUYECKUE
mpoOJieMbl  YelloBEYeCTBAa: MApHUKOBBIA 3()(PEKT, KHUCIOTHBIE JOXKAH, O30HOBBIE JIBIPHI.
MexayHapoaHOE COTPYAHHUYECTBO B 00JIACTU OXpaHbl OKPYXKAIOIIEH Cpeabl OT XMMHYECKOTO
3arpsA3HEHUs. «3enEHast XUMUS».

JdemMoHcTpanuu
* Kosiekuus MUHEPaJIOB U TOPHBIX HOPOJ.

* BuneodparmenTs! u ciaiapl «I T00aIbHBIE YKOJIOTHUECKUE TPOOIIEMBI YETOBEYECTBAY.

JlabGopaTropHbie ONBITHI
43. W3yuenue rpaHuTa.

O0600menne 3HAHUI 0 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroBka k OCHOBHOMY rocyaapcTBEHHOMY 3K3aMeHY (7 4acoB)

CtpoeHue atomMa B COOTBETCTBUHM C MOJIOKEHUEM XMMUUYECKOTO yemMeHTa B [lepuoanueckoit
cuctemMe. CTpOE€HHME BEIIECTBA: XUMHUYECKas CBSI3b U KPUCTALIMYECKUE PEIIETKH. 3aBUCUMOCTH
CBOKMCTB 00Opa30BaHHBIX JJEMEHTAMU IPOCTHIX BEHIECTB (METAJLIOB, HEMETAILIOB, OJaropoIHBIX
ra3oB) OT IIOJIOKEHHUSI 3JeMeHTOB B llepuommyeckoit cucteme. THUIONOTUST HEOPTraHUYECKUX
BEIIIECTB, JEJICHNE UX Ha KJacchl ¥ Tpynibl. [IpeacraBureny.

[Ipu3Haky M ycinoBUs NMPOTEKAHUS XUMUYECKUX PeakUHi. THUITONOrusS XMMUYECKUX PEaKIUi
[0 pa3IMYHBIM OCHOBaHUsAM. Peaknuu HOHHOTO oOMeHa. OKHCIMTEIBHO-BOCCTAHOBHTEIILHBIC
peaKuuu.

XYUMHUYECKHME CBOMCTBA NPOCTBIX BEUIECTB. XapaKTepHbIE XUMHUYECKHE CBOMCTBa
coJIe00pa3yoIKUX OKCUAOB, THAPOKCUIOB (OCHOBaHHWM, KUCIOT W aM(OTEPHBIX THUIPOKCUIOB),
COJIEH.

4. YyeOHO-TeMaTHYeCKHUil MJIaH

Ne HanmenoBanue pazneinos (Tem) Konmaectso B ToM uncne na Hcnonp3oBanue
YacoB 110 NpOBe/ICHHE 060pPYI0OBaHHS [IEHTPA
nporpamme  [[Ipakriaeckux | KOHTpOIbHBIX «TouKa pocTan
pabot pabor
8 knacc
1 HavanpHble TOHATHSA U 3aKOHBI XUMUHU 21 2 1 Jatdauk Temieparypsl,
CITUPTOBKA, BECHI
AIIEKTPOHHBIE
2 Baxneiimme npezacrasutenn | 18 2 1
HEOPraHMYECKUX BEIICCTB.
KomnuecTBeHHBIE OTHONICHUS B XUMUU
3 OcHoBHBIE Kiacchl  Heopranmuyeckux | 10 1 Hatuux pH, go3atop
COeIUHEHNN 00Béma J)KUJIKOCTH,
OropeTka, JATINK
TEMIIEPATyPHI
4 Tlepuoanueckuii 3aKOH n|8
[leproanueckass CUCTEMa XHUMHYECKUX
snementoB JI. W. MenaeneeBa wu
CTPOEHHE aToMa




5 Xumuueckass cBsi3b. OxwucnurensHo - | 11 0 1 JlaTuuk TeMIeparypbl
BOCCTaHOBHUTEIHHBIE PEAKIINU
Hroro 68 5 4
9 knacc
1 [ToBTOpeHue 1 0000IIEeHNE CBEICHMI 1O | 5 Ipudop UL
Kypcy 8 kiacca. XUMHUYECKHE PEAKLIUH HIIIOCTpalyn
3aBUCHMOCTH  CKOPOCTH
XUMHUYECKON pcakuuu OT
YCIOBUH
2 XUMHUECKHE PEaKIIUH B PACTBOPAX 10 1 1 JlaTynk  TeMIepaTyphl,
IaTYMK
QJICKTPOIIPOBOJHOCTH,
J103aTOp 00béMa
KUJIKOCTH, OIOpeTKa
3 HemeTaiisl 1 MX COCTMHEHHUS 25 4 1 Anmapar 1 poBeeHHs
XUMHYCCKUX TIpOIIECCOB
(AIIXP), mnpubop mis
TIOJTYUCHUS Tra3oB HIIn
annapar Kwumnmna, patyuk
TEeMIIEpATyphl, JaTuyuK pH,
IaTYUK
DIIEKTPOIPOBOAHOCTH
4 MeTamisl ¥ X COCTMHECHHS 17 2 1 Hataux
SIIEKTPOTPOBOIHOCTH,
npubop s MONTydYeHHs
ra3oB unu annapat Kunmna
5 XWMUS ¥ OKpYIKaromias cpejia 2
6 O06o00uieHre 3HaHUK 1O XUMHH 32 Kypc | 7 1
OCHOBHOM mmKoJibl. IloaroroBka k
OcHOBHOMY rOCyIapCTBEHHOMY
sk3ameny (OI'D)
Peseps 2
Hroro 68 7 4

5. YueOHO-MeTOANYECKOE H MATEPHAIBLHO-TEXHUYECKOE O0ecedeHne
o0pa3oBaTeIbHOIO Npolecca.
YMK «Xumusa. 8 knacc»
1. Tabpuensa O. C. Xumust. 8 kimacc: y4eOHHK i1 00mieo0pa3zoBareabHbIX opranm3amuii / O.

C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [IpocBemenue, 2021

2. Tabpuensa O. C. Xumusa. Meroaudeckoe mocodbue ans 8 kiacca yueOHOe TocoOue Juis

obmmeoOpa3zoBarenbHblx opranuzanuii / O. C. ['aGpuensn, U. B. Akcénosa, 1. I'. OctpoymoB. —
M.: IIpoceemenue, 2019

3. I'abpuensu O. C. Xumus. COOpHUK 3a7a4 U ynpakHeHUH. 8 kiacc: yueOHoe mocodue s

oOmieoOpa3zoBarenbHbix opranuzauuil/ O. C. I'abpuensn, U. B. Tpuryouak M.: Ilpocsemienue,
2019

4. Tabpuenssa O. C. Xumus. Terpanp u1st 1Ta00paTOPHBIX OMBITOB U MPAKTUYECKUX padoT. §

Kiacc: yuebHoe mocobue namsi oOuieoOpasoBarenbHbIx opranmzanmii / C. T'abpuensH, M. B.
AxcénoBa, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

5. I'abpuensu O. C. Xumwms. PabGouas terpamp. 8 kiacc: ydeOHoe mocoOue Juis

obmeobpaszoBarenbHbix opraruzanuii / O. C. I'abpuensn, C. A. Cnankos, 1. I'. OctpoymoB. — M..:
IIpoceemenue, 2019

YMK «Xumusa. 9 knacc»
1. Ta6puensa O. C. Xumus. 9 kimacc : y9eOHUK JiIs 00I1Ie00pa3oBaTeIbHBIX OpraHU3aIui /

O.C. T'abpuensn, 1. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipoceemienue, 2021

2. T'abpuensa O. C. Xummsi. Metogudeckoe mocodue it 9 kiacca: y4e0. mocobwe yis

obmmeoOpa3zoBarenbHblx opranuzamuii / O. C. I'abpuensn, U. B. Axcénosa, 1. I'. OctpoymoB. —
M.: IIpocBenienue, 2019

3. T'abpuensn O. C. Xumus. COOpHUK 3a7au U yHpaxxHeHu#. 9 kmacc : yuedHoe mocodue Juist




obmmeoOpa3zoBarenbubix opranuzanuii/ O. C. I'abpuensn, U. B. Tpury6uak. M.: IlpocBeuienue,
2019
4. Tabpuensu O. C. Xumus. Terpaap ans 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX paboT. 9
KJ1acc: ydeOHoe rmocobue mis obmeoOpasoBaTenbHbix opranusanuii /O. C. I'abpuensn, 1. B.
Axcénona, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019
5. l'abpuensu O. C. Xumwms. PabGouas terpans. 9 kiacc : ydeOHOe mocoOue ist

obmeoOpazoBarenpHbix opranm3amuii / O. C. TIabpuensn, C. A. Cnaakxos, U. T.
OctpoymoB. — M.: IIpocsemienue, 2019

Hugpopmayuonnwie cpeocmea

NutepHeT-pecypchbl

1. http://www.alhimik.ru TIpencraBieHsl pyOpUKU: COBETHI a0UTYPUEHTY, YUUTEIIO XHMUH,
CIIPaBOYHHUK (O4YeHBb OOJbIas MOAOOpKa TaOJWII W CIPABOYHBIX MaTEPUATIOB), BEcelias XUMUS,
HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUH ).

2. http://www.hij.ru Xypran «XuM#usi 1 KU3HB» IMOHATHO M 3aHUMATEIBHO PaCCKa3bIBaCT
000 BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.htm| DaekTpoHHBIN XypHAT «XUMHKH H XUMHUI», B
KOTOPOM IIPE/ICTaBICHO MHOXKECTBO

ONBITOB 10 XWMHUH, 3aHUMATEIBHON WH(OPMAIUH, TTO3BOJISIONICH YyBICUh YYCHUKOB
HKCIEPUMEHTAIBHOMN YacThIO MPEIMETA.

4. http://c-books.narod.ru BceBo3moskHast auTepaTypa 1Mo XMMUH.

5. http://www.drofa-ventana.ru M3BecTHoe u3naTenbcTBO y4eOHOM nurepaTypbl. HoBHHKH
HAYYHO-TIONYJISIPHBIX M 3aHUMATEIbHBIX KHUT 10 XHMHUHU.

6. http://1september.ru Xypuan is yduTeneid u He TOIbKO. Boibinoe Koiau4yecTBO padoT
YYCHHKOB, B TOM YHUCJIC ¥ HCCIICJIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya BcepoccHiCKUiT  IMIKONBHBIA — MOPTAI  CO
CCBUTKaMH Ha 00pa3oBaTeIbHbIC CAUTHI 10 XUMHUHU.

8. www.periodictable.ru Coopuuk crateli 0 XUMHUYECKUX 3JIEMEHTaX, WLTHOCTPUPOBAHHBIHI
IKCIIEPUMEHTOM

Ilepeyennb J1a60paTOpHOro 000pPY/IOBaHUSI, NPH BbINOJHEHUH HNPAKTHYECKHX
padoT Mo XMMHUM 32 KypC OCHOBHOM 001eH IIKOJIbI.

1.IlpuGopsr u oOoOpyAoOBaHUE JUIsI TPAKTUUECKOW padOTHI.

Ob6opynoBanue:

e MukponabopaTopusi XuMU4ecKasi;

e TPOOUPKH CTEKJISTHHBIE;

e KOJIOBI KOHUYECKHUE;

e CTaKaHbI CTEKJIsIHHBIE HAa 50 MIT;

e TMAJOYKU CTEKJISHHbBIE;

e TpyOKM COEIUHUTENbHBIE: CTEKJISHHBIE, PE3UHOBBIE;

e MpPOOKU PE3UHOBBIE;

e CIUPTOBKH;

e JIEpIKAJIKH 17151 MPOOUPOK;

e IITaTUB TaOOPATOPHBIN;

e IITaTWUB JUIsl MPOOUPOK;

e BOPOHKA CTEKJISTHHAS;

e (unpTp;

e CIINYKH;

e acOecToBas CETKa;

e JyYUHKHU.

2.PeakTHuBBI:
e KHUCIIOTBI: COJISTHAsI, CEPHAsi, a30THA;
e ILEJIOYH: THAPOKCH] HATPHSL, TUAPOKCHUJT KAITBIIHS;
o ocHoBauus: ruapokcua meau (1) , runpoxcun sxenesa (I11);
e couu: KapOOHAT Kaiblms, XJopua Hatpus, xnopun menu (II), Hurpar cepebpa,
xJyopuj OGapusi, KapOOHAT HATPHS, XJIOPHUJT ATFOMUHHUS,
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e IEPMAHTAHAT KaJMs, HUTPAT Kalus, MEIHBIA Kynopoc, cymbdar xenesa (III),
cynbar 1muHKa, cynepdocdar, aMMHadHas CEJIUTpPa, MOYEBHMHA (KapOaMun), XJIOPH]
Kanusi, Cynb(aT HaTPUsl, CUIIMKAT HATPUS, CYIb(aT aTlOMUHUS;

. MPOCTHIE BEIIECTBA: YIOJib, IIMHK, JKEJI€30, ATFOMUHUN, MarHUi, Me/lb, CBHHEII;
. CJIOXKHBIE BEIIECTBAa: Mpamop, caxap;
. WHIUKATOPBI,
. okcuel: meau (II), okcua mapranma
3.0prannyeckue BeUeCTBa:
. COJIM: aleTatr HaTpHs, (DEHOIAT HATPUS;
. KHCJIOTBI: YKCYCHAs KHCJIOTa, MypaBbHHAsI KUCJIOTA, OJICHHOBAS;
. CHUPTBI: TAHOJI, U30MEHTUIOBBIH, TITUIEPHUH, IPOMAHOI;
. oen3oun, heHo;
. YIIEBObI: KpaxmMall, TII0K03a, caxaposa.
4. TCO:
. Komnerorep
° MIPOEKTOP
. DnekTpoHHbIe mocobusi, CD-aucku no temam:
° -HEOpraHU4ecKask XUMUs;
° -OpraHu4ecKas XuMusi;
) -001ast XuMus.

5.

6. KasiengapHo-TeMaTH4yecKoe IVIAHUPOBaHUE Y4e0HOro NpeaMeTa

Xumusa 8 kiaace

Ne Tema ypoka Koauuyecr | Jdara |[Jdomamnee| Mcnoab3oBanue
n/m BO YaCOB | MpOBe] | 3aJaHUe | 00OpPYIOBAHHS HEHTPa
CHUusA «Touka pocta»
1 2 3 4 5
HavanbHble NOHATHS M 3aKOHBI XUMHuHM (21 v)
1 [Ipenmer xumuun. Pone xumun B 1
KHU3HH YeJloBeKa
2 Meroasl U3y4eHus: XUMUU 1 JaTauk TeMIepaTypsl
(TepMmoniapHbIit),
CIIUPTOBKA
3 BxonHas quarnoctuyeckasi pabora 1
4 ArperaTHble COCTOSIHMSI BELLIECTB
5) IT.p Ne 1 «3nakoMcTBO €
1abopaTOpPHBIM 000PYIOBAHUEM.
[IpaBuna Th npu pabote B kabuHeTe
XUMHI)
6 @dusnueckue sBICHUS B XUMUAN 1 JlaTunk ~ TemmepaTypsl
TJIATUHOBBIN
7 I1.p.Ne 2 «AHanu3 nouBbI» 1
8 ATOMHO- MOJIEKYIISIpPHOE 1
yueHue. XUMHYECKUE DJIEMEHTBI
9 3HAKU XUMHUYECKUX 1
JJIEMEHTOB.
10 | Tlepmonmueckas Tabmuia xuMudeckux | 1
anemenToB /I. W.
Menneneena.
11 | Xumunueckue GopMyJibl 1




12 | Xumnueckue GopMyIibl 1
13 | BaneHTHOCTb 1
14 | BaseHntHOCTB 1
15 | Xumudeckue peakiuu. 1
16 | 3akoH coxpaHEHHS MaCChl BEIIECTB. 1 Becbl anexkTpoHHbIE
XUMHYECKUE YPABHEHUS
17 | Xumudeckue ypaBHCHHS 1
18 | Twumbpl XUMHUYECKUX peaKIuit 1
19 | Tumpl XUMHUYECKUX pEaKIUit 1
20 | TloBTOpeHue u 000OIICHHE TEMBI 1
«HauanbHble MOHATHUS U 3aKOHBI
XUMUID)
21 | K.p.Ne 1 «HavyanbpHbIC TOHATHS U 1
3aKOHBI XUMUW))

Baskneiilue npeacraBuTe/ i Heoprannyeckux Bemects. KojimuecTBeHHbIe OTHOIIEHUSI B XUMUH
(18 v)
22 | Boznyx u ero cocras 1
23 | Kucnopog 1
24 | II. p.Ne3 «Ilomydenue, coOupanue u 1
pacrno3HaBaHHe KHCIOPOAa»
25 | Oxcuppl 1
26 | Bomopon 1
27 | ILp. Ned4 «Ilonydenne, coOupanue u 11
pacrno3HaBaHHe BOJOPOJIa»
28 | Kucnotsl 1
29 | Comnm 1
30 | KommuecTtBo BemecTBa 1
31 | Pemenue pacyeTHBIX 3a/1a4 1
32 | MounspHslii 00beM 1
ra3000pa3HbIX BEIIECTB
33 | Pacy€Thl M0 XUMHUYECKUM 1
YpaBHCHUSIM
34 | Pacu€rpl Mo XMMHYECKUM 1
YpaBHCHUSIM
35 | Boga. OcHoBaHus 1
36 | PactBopsl. MaccoBas qoiis 1
PacTBOPEHHOTO BEIIECTBA
37 | ILp. Ne 5 «IIpurorosnenue pactsopoB | 1
COJIEH C MX 3aJIaHHO MacCOBOM
JIOJIEN»
38 | OOGoOIeHre U CUCTEMATH3AIIHS 1
3HaHUM 1o Teme: «BaxHeunmme
MIPEJICTAaBUTEIIA HEOPTAHHIECKUX
BemiecTB. KonmuecTBeHHbIE
OTHOIIICHUS B XUMHI
39 | K.p.Ne2 o Teme: «Baxkueiime 1
MIPEJICTAaBUTEIIH HEOPTAHHIECKUX
BemiecTB. KonmuecTBeHHbIE
OTHOIIICHHS B XUMHH
OCHOBHBIE KJIACCHI HeOprauuyeckux coequnenui (10 v)
40 | Oxkcupbl: KIaccuuKauus 4 CBOMCTBA 1 Haruux pH
41 | OcHoBanus: KIaccuukanus u 1 Hatuuk pH, nmozarop
CBOMCTBa 00BEMa KUJIKOCTH,

OropeTka, JaTYUK




TEMIEPATYPHI
42 | Kucnotel. Kimaccudukanust kuciaor 1
43 | CBoiicTBa KHUCIOT 1
4 Knaccudukanms coneit 1
45 | CsoiicTBa coneit 1
46 | I'enetmueckas cBs3b MEXAy Kiaccamu | 1
HEOPraHUYECKHX BEIECCTB
47 | ILp. Ne 6 «Pemenue 1
IKCIICPUMEHTAIBHBIX 337129
48 | OO6oO1eHne U cucTeMaTu3aIus 1
3HaHU# 110 TeMe: «OCHOBHBIEC KJIACCHI
HEOPraHWYECKUX COEAUHEHUIN
49 | K.p. Ne3 mo teme: «OcHoOBHBIE Kiacchl | 1
HEOPraHWYECKUX COEAUHEHUI
IHepuoauveckuii 3akon u [lepuoanyeckasi cucreMa XMMHUYECKUX 3JIEMEHTOB
1. 1. MenpeneeBa u crpoenne aroma (8 4)
50 | EcrtecTBeHHBIE CEMENCTBA 1
XAMHYECKUX IJIEMEHTOB.
AM}OTEpHOCTH
51 | Otkpertue J. M. MenaeneeBsiM 1
IlepnoanyecKkoro 3akoHa
52 | OcHOBHBIC CBEICHUS O CTPOCHUH 1
ATOMOB.
53 | CrpoeHue 3JIEKTPOHHBIX YPOBHEH 1
ATOMOB XHMHYECKHX JIEMEHTOB
No«Nel-20 B Tabmune /1. W.
Menpeneena.
54 | Tlepuomuyeckuii 3aKOH 1
. . MeHzieneeBa u CTpOEHUE aTOMa
55 | XapakTepucTHKa XUMHYECKOTO 1
9JEMEHTa Ha OCHOBAHUH €T0
nonoxenus B Ilepuoanueckon
cucTeme
56 | XapakTepucThka XUMHYECKOTO 1
9JEMEHTa Ha OCHOBAHHUH €T0
nonoxenus B Ilepuoanueckon
cucTeme
57 | 3nauenue [lepuoanyueckoro 3akoHa u 1
Ilepuoarueckoi CUCTEMBI
XUMHYECKUX d1eMeHTOoB JI. H.
Menpeneena
Xumuueckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBHUTEIbHBIE peakuuu (11 v)
58 | HMonHasg XMMHUYECKasl CBI3b 1 JlaTunk TemmepaTypst
59 KoBaneHTHass XMMHYECKAS CBI3b 1
60 | KoBaneHTHas nonspHas XUMHYeCKast 1
CBSI3b
61 | Merammnueckas XUMHYECKas CBS3b
62 | CreneHb OKUCICHUS
63 | OKHUCIHUTEIBHO- BOCCTAHOBUTEIIBLHBIC
peaknuu
64 | OKHCINUTEIBHO-BOCCTAHOBUTEIBHEIE
peakuuu
65 | OO0o0O0IIeHe U CHCTEMATH3AIIMs 3HAHUI

o temaM: «[13 u TICXD» u
«Ctpoennue BemectBa. OBP»




66

KonTponbnas pabota mo Temam: «I13 u
IICXO» n «Ctpoenue Beniectsa. OBPy

67 | IlpomexyrouHas aTTecTanus
68 | Pemenue pacueTHBIX 3a/1a4
Xumus 9 kiace
Ne Tema ypoka Koumye| Jlata | Jomam Hcnonbs3oBanue
n/ CTBO | HpOBe] Hee 000py/10BaHHsI LIEHTPA
I YyacoB | e€HHA | 3aJaHue «Touka pocra»
1 2 3 4 5
IloBTOpeHne M 06001IeHHe cBeeHMIl 0 Kypcy 8 kaacca. Xumuieckue peaknuu (5 yacos)
1 | Knaccudukaius HEOPraHUIECKUX 1
BELIECTB U UX HOMEHKJIaTypa
2 | Knaccudukanus XuMHYECKUX peaKIui 1
10 Pa3JIUYHBIM OCHOBAHUSIM
3 | Bxognas auarHocTrueckas pabora 1
4 | IToHsiTHE O CKOPOCTH XUMHUECKON 1 HpuGop anst niocTpanuy
peaKIII/II/I. 3aBI/ICI/IMOCTvI/I CKOpOCTHU
XUMHUYECKOU pCaKIHU OT
YCIIOBUI
5 | Karamus 1
XumMuyeckue peakuuu B pactsopax (10 4)
6 | DnexTpomuTHUECKas 1 AaTduK TeMIepaTypel
JIMCCOIMALINS IUIATUHOBBIN
7 | OcHOBHBIE TIOJIOKEHUS TEOPHUH 1
anekTposnutudeckon qucconuanuu (TO/)
8 | XuMudeckue CBOHCTBA KHUCJIOT B CBETE 1 Harumk
T/ STEKTPONPOBOAHOCTH,
J103aTOp 00BEMA KUAKOCTH,
OropeTka
9 | XuMuyeckue CBOMCTBA KHUCIOT B CBETE 1
O
10 | Xumudeckne CBOMCTBa OCHOBaHHI B 1
CBETE  TEOPUU  DJIEKTPOIMTHYECKOU
JUCCOLIMAIIUU
11 | Xumudeckue CBOMCTBAa COJeil B CBETE 1
TEOpUHn ANEKTPOIUTUIECKON
JTUCCOITUAITIHT
12 | lonsiTue o ruaposn3e couen 1
13 | ILp. Ne 1. Pemenue 1
IKCIIEPUMEHTAILHBIX 337124 110 TeMe
«DIIEKTPOIUTUYECKAS TUCCOIHAIIHSD)
14 | OGo06menne u cucTeMaTu3als 3HaHUH 1
1o TeMe «XUMHUYECKHEe PEAKIINH B
pacTBOpax AIEKTPOIHTOBY
15 | K.p.Ne 1 mo teme «XuMHUeCKue peakiuu 1
B PacTBOPAx AJICKTPOJIUTOBY
HeMmeTa/uibl M UX coequHenus (25 4)
16 | O0mas xapakTeprCcTHKa HEMETAJIOB 1
17 | Obmas xapakTepucTUKa SJIEMEHTOB 1 Ammapar Juist IpOBEICHHS XN -
VIIA rpymnmsl — rajoreHoB MIMCCKIX TPOLCCCOB
(AITXP)
18 | CoennHeHuUs ralOTeHOB 1




19 | [L.p.Ne 2. «M3yueHue cBOMCTB CONISTHON 1
KHCIIOTBD)
20 | O0mas xapakTepucThKa 3J1eMeHTOB VI 1 Ammapar Juist IpOBEICHHS XU-
A - xanbkoreHos. Cepa mudeckux peaknuii (ATIXP),
TpUOOP TS OTYICHAS Ta30B
WM anmnapar Kumma
21 | CepoBonopon u CyabhuIbl 1
22 | KucnopoaHbie COSTMHEHUS CEPBI 1
23 | ILp. Ne 3. «/M3yyeHue CBOKMCTB cepHOU 1
KHCIIOTBD)
24 | O0was 1 JATYUK TEeMIIepaTyphl, IaTYHK
XapaKTePUCTHKA XUMHUYCCKUX FJICMCHTOB PH, SNEKTpONpOBOSHOCTH,
VA rpynmsi. Asot annsccans peasaui (ATLXP)|
Mar"HuTHasa McEllaJjika
25 | Ammuak. Conu aMMOHUS 1 JlaT4uK SEeKTPOIPOBOHOCTH
26 | [Lp.Ne 4 «[lonydyenne aMMuaka u 1
W3YYEHHE €r0 CBOHCTBY
27 | Kucnopoacoaepskamye CoeqMHEHUS 1
a3oTa
28 | Kucnopoacoaepskaiye coeqmHEHUS 1
a3oTa
29 | ®ocdhop u ero coequHEHUS 1
30 | O6mas 1
XapakTepucTuka djeMeHtoB [V A-
Ipynisl. Yriaepos
31 | Kucnopoacoaepskamuye coeqmHEHUS 1
yriepoja
32 | ILp. Ne 5. «IlonyueHue yrieKucioro 1
rasa 1 U3y4eHue €ro CBOMCTBY»
33 | Yrieromopo bl 1
34 | Kucinopojaconepkamue  OpraHMYeCKHe 1
COCJTUHCHUS
35 | Kpemuuii u ero coequHeHus 1
36 | CunmkarHast 1
MIPOMBIIIITIEHHOCTh
37 | IlomyueHnne HEMETAIIIOB 1
38 | [lomyueHue BaXKHEUIITUX 1
XUMHYECKHUX COCTUHCHHMA
39 | O606menue mo TemMe «HemeTamnsl U Ux 1
COCJTUHEHUS)
40 | K.p. Ne2 1o teme: «Hemeramibl 1 ux 1
COETUHEHUS
MeTtaJjubl U ux coenunenus (17 u)
41 | [NonoxxeHue METANJIOB B 1
[Iepnonnueckoii cucreme, CTpOCHUE
aTOMOB M KPHCTAJJIOB
42 | O0IMe XUMUYECKUE CBOIICTBA METAJIIOB 1
43 | OO6mras xapaKTepUCTHKA IIETOYHBIX 1
METaJIJIOB
44 | OOmas xapaKTepuCTHKA MIETOYHbIX 1
METaJIJIOB
45 | Obmas xapakTepucTuKa 1
I[EJIOYHO3EMETbHBIX METAJUIOB
46 | OOmrast XxapaKTepUCTHKA 1
I[EJIOYHO3EMETbHBIX METAJUIOB




47 | YKécTrkocTh BOJBI U CLIOCOOHI €€ 1
yCTpaHEHUs
48 | [L.p.Ne 6. «ITomydeHue )KeCTKON BOJBI U 1 Harank
CIIOCOOBI €€ yCTpaHSHUS SNEKTPOTIPOBOIHOCTH,
MarHATHAas MeIIajika, Ipudop
JUIA TIOJTYYCHUA ra30B WIN
annapat Kumnna
49 | AIIIOMUHHUA ¥ €r0 COEINHEHUS 1
50 | XKeneso 1
51 | Coenunenus xenesa 1
52 | ILp. Ne 7 «Pemienne 1
IKCIIEPUMEHTAILHBIX 33724 110 TeMe
«MeTtamib»
53 | Koppo3us MeTauioB U CIIOCOOBI 3aIlUThI 1
OT Heé
54 | Metajuisl B IpUpOJIE. 1
55 | TloHsTHE O METAIUTYPTrUH 1
56 | O6o0mIeHre 3HAHUH TIO TEME 1
«Metabi»
57 | KontponpHas pabot 3 o Teme 1
«MeTamibDy
XuMus U OKpykawmas cpeaa (2 4)
58 | Xumudeckass OpraHm3anus  IJIAHCTHI 1
3emuist
59 | Oxpana 1
OKpY>KaroIen cpesibl OT XUMUYECKOTO
3arpsi3HEHUs
O0001meHne 3HAHMI 110 XUMHH 32 KYPC OCHOBHOM KoJIbL. [loaroroBka k OcHOBHOMY
rocyaapcreeHHomy 3k3ameny (OI'9) (7 4)
60 | BemecTBa 1
61 | XuMuyeckne peakuuu 1
62 | OcHOBBI HEOPraHMYECKOW XUMHUHU 1
63 | OcHOBBI HEOPraHUYECKOW XUMUHU 1
64 | [ToBTOpeHue 1 0000IIEHUE 1O TEME. 1
IToaroToBka K KOHTPOJIBHOM paboTe
65 | KonTtponbaas padotaNe4 «HTorosas mo 1
KYpPCY OCHOBHOM IITKOJIBD»)
66 | AHanM3 KOHTPOJBHOW PabOTHI. 1
[TonBenenue UTOroB roja.
67 | PesepBHOE Bpems 2
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