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MNOACHUTEJIBHASA 3AIINCKA

Paboyas mporpamma mo xuMuu Jis ydanmuxcsi 8B kiiacca coctaBieHa B COOTBETCTBUH € TPeOOBaHHMSIMHU (heaepabHOTO KOMIIOHEHTA TOCYAapCTBEHHOTO
CTaHJIapTa OCHOBHOT'O OOIIEr0 00pa30BaHus ¢ Y4ETOM IIPUMEPHOM MPOrpaMMbl OCHOBHOT'O OOLIETr0 00pa30BaHUs 10 XUMUHU.

Hopmartunyto 0a3y ais pa3paboTku paboueii mporpaMmsl IPEICTaBISIOT JOKYMEHTHI:

- ®enepanbHblii 3aKk0H 0T 29.12.2012 1. Ne 273-D3 «O6 obOpazoanuu B Poccuiickoit @enepanumny;

- [Ipukaz MunucrepctBa oopazoBanusi Poccuiickoit @enepanuu ot 05.03.2004 1. Ne 1089 «DenepanbHblii KOMIOHEHT TOCYIapCTBEHHBIX 00pa30BaTENIbHbIX

CTaHJapTOB OOIIETO 00pPa30BAHUN;

- [Ipuka3 MunuctepcTBa obpazoBanusi Poccuiickoit deneparmu ot 09.03.2004 r. Nel1312 «DenepanbHblii 6a3uCHBIN yaeOHBIN TJIaH U TPUMEPHBIE ydeOHbIe

TUTaHBI [T 00pa30BaTeNbHBIX yupexaeHuil Poccuiickoit denepanyu, pean3yromux MporpaMmbl 00IEro 00pa3oBaHUs»

- IIpukxa3z MunncrepcrtBa oOpazoBanus U Hayku Poccuiickoit @eneparuu ot 31.03.2014 Ne 253 «OO6 yrBepkaeHUU (enepaibHOro NepedHs y4eOHUKOB,

PEKOMEHyeMBbIX K HCIOJIB30BAaHUIO MPH pealM3alliil MMEIONUX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTENbHBIX IPOTPAaMM HAayaJlbHOTO OOIIEro,

OCHOBHOTO 0O0IIIET0, CPETHETO OOIIEr0 00pa30BaHUM.

- Ilpuka3z MunucrepcTa oopazoBanus u Hayku Poccuiickoit @eaepanun ot 08.06.2015 r. Ne 576 "O BHecenuu nsmenennii B I yueOHUKOB,

PEKOMEHAYEMBIX K UCIOJB30BAHUIO IIPU PEATTU3ALUMN UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTALINI0 00pa30BaTEIbHbIX IPOrpaMM HavyajabHOIO OOIIEro,

OCHOBHOTO 00I11€T0, CpeIHEro 00IIero 00pa3oBaHus, YyTBEPKIEHHBIN MTpHKa3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit ®deneparuu ot 31

Mmapta 2014 rona Ne 253"

- IocranoBnenne ['MTaBHOTO TOCYAapCTBEHHOTO caHUTAapHOTO Bpada Poccuiickoit @exeparuu ot 29.12.2010 r. Ne 189 (pea. Ot 25.12.2013) «O6
yrBepxkaeHun CanlluH 2.4.2.2821-10 «CanutapHO-3111eMUOJIOTHYECKHE TPEOOBaHNUS K YCIOBHUSAM M OpraHu3aluu oOydeHus B 0011e00pa30BaTeIbHbIX
YUPEXKJICHUAX Y
Pabouas mporpamma cocraBiieHa Ha OCHOBE TPUMEPHON TPOTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHuUs 10 XUMUH, ONyOIMKOBAHHOUW B COOPHUKE HOPMATHBHO-

IIPaBOBBIX IOKYMEHTOB U METOAMUYECKUX MaTepranoB. ABTopsl-coctaBurenu: T.b. Bacunwesa, 1I.H. IBanoBa. Xumus. EctecrBo3nanne. MockBa: Benrana-
I'pad, 2008.-192 c. — (CoBpemMeHHOE 00pa30BaHUE).

Paboyas mporpamma opueHTHpOBaHA Ha HCIIOJIb30BaHHE yIeOHUKA!

Pymsutuc I'.E Xumnsa. Heopranudeckast xumMmusi. 8 Kiacce: yu4eOHUK qy1d 001eo0pa3oBaTeIbHbIX OPraHu3allii ¢ MPHIOKEHUEM Ha DJIIEKTPOHHOM HOCHUTEIE
(DVD)/ I'.E Pymsuruc, ®.I' Penpaman. — M.: [Ipocsemenue, 2014. —208c.

I/I3yqe}me XHMHU B paMKaxX OCHOBHOI'O 061]161"0 06p330BaHI/Iﬂ HamnpaBJICHO HA NOCTUIKEHHUE CJICAYIOIIUX meJIeii:
® OCBOCHHC BXXHCHIIIMX 3HAHWI 00 OCHOBHBIX IOHSATHSIX U 3aKOHAX XUMUH, XUMHYSCKOM CHMBOJIUKE,

® OBJIQJICHUE YMEHUSMHU HAOII0JaTh XMMHUYECKHUE SIBIICHUS, MPOBOJIUTh XUMHUYECKHHM SKCIIEPUMEHT, IPOM3BOJUTH pPacueThl HAa OCHOBE XMUMMUYECKUX
(dbopMyI BelecTB U ypaBHEHUI XUMHUYECKUX PeaKInii;



® Pa3BUTHUC MO3HABATCIBHBIX UHTCPECOB U MHTCIIJICKTYAJIbHBIX CIIocOOHOCTEH B nmponecce NpoBCACHUA XUMHUYCCKOTO SKCIICPUMCHTA, CaAMOCTOATCIIBHOI'O
HpI/IO6peTCHI/I$I 3HAHUM B COOTBETCTBHHU C BO3HHUKAOIIUMM XU3HCHHBIMU HOTp€6HOCT$IMI/I;

¢ BOCIHMTAHUC OTHOHIICHUA K XMMUH KaK K OTHOMY U3 (1)yHIIaMeHTaJII)HI>IX KOMIIOHCHTOB €CTCCTBO3HAHHA U 3JICMCHTY OGIHGqGHOBequKOﬁ KYJIBbTYPBI,

¢ [PUMCHCHHUC MOJYYCHHBIX 3HAaHUN U YMGHI/Iﬁ JUIA 0C30IIaCHOTO MCIIOJIL30BAHUS BCIICCTB W MATCPUAJIOB B 6I>ITy, CEIBCKOM XO3SMCTBE M Ha
MPOU3BOJACTBC, PCIICHHUA IPAKTUUYCCKUX 3aJad B HOBCGHHGBHOﬁ JKHU3HU, MNPCAYIPCIKIACHUA SIBHGHI/Iﬁ, HaHOCAIIUX BpPCa 3A0POBBIO UYCJIIOBCKA H

OKpYKarollen cpee.

MecTo npeamera B yueOHOM IJIaHe JiUIlesi: KOJ-BO YacoB B ToJ1 — 68 , HenenbHas Harpy3ka — 2 yaca.
KonTposabHasi paGora —2 yaca, 3a4er — 1 yac, npakTuyeckasi padora — 6 yacos.

YYEBHO-TEMATHUYECKHA ILJIAH

BBITIAPUBAHUC, KPUCMALIUZAYUS, OUCUTIAYUSL, XPOMAmMocpagusl.

dusnyeckrue 1 XMMUYECKHE SIBJICHUSI. XUMUUYECKUE PEaKIIIH.
[Ipu3Hakyu XUMUYECKUX PEAKINIl U YCIOBUSI BOSHUKHOBEHUS U
TEUEHUSI XUMUYECKUX PEaKITUil.

AToMBI 1 MOJIEKYIIBl. BeliecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIAPHOTO cTpoeHus. KaueCcTBEeHHBIN U KOJIUYECTBEHHBIN
cocras BeliecTBa. [IpocThie U ClI0XKHBIE BEeCTBA. XUMUUYSCKUN
AJIEMEHT. SI3bIK XUMUU. 3HAKA XUMUYECKUX DJIEMEHTOB,
XUMHU4ecKkue (HopMysbl. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.

AtoMHas enuHUIIa Macchl. OTHOCHUTEINIbHAS aTOMHAs U
MoJIeKyJsipHas Macchl. KonnuecTBo BelecTBa, Mosib. MosisipHast
Macca.

BaneHnTHOCTh XUMHUYECKUX JIeMEHTOB. OOBsICHCHHE
BAJICHTHOCTH Ha OCHOBE cTpoeHus aroMa. OnpeneneHue
BAJICHTHOCTH JIEMEHTOB 110 (JOPMYIIaM UX COCIMHCHHIA.
CocraBneHne XUMUYECKUX (DOPMYJI 11O BAJIGHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE yueHHUe. 3aKOH COXPaHEHUs] MaccChl

Tema Kon-Bo | Conepxanue JlesiTenbHOCTh yHamuxcs (3HaHUSL U YMEHHUS) TIpU
4acoB U3Y4YEHUU TEMBI

IlepBoHauanbHbIC 35 IIpeamer xumun. XUMHS KaKk 4acTh €CTECTBO3HaHUSA. BelecTsa n | Yyammecs J0JKHBI 3HATh:

XUMHUYECKHE ux cBoiictBa. UncTeie BemecTBa 1 cMec. CrocoObl OUUCTKH OIIpE/ICTICHUE IIPEIMETA XUMUH, ONPEIEIICHUE

MTOHATHUSA BEIIECTB: OTCTaNBaHue, (PUIHTPOBAHUE, BEILIECTBA, CBOWCTB BEILIECTB,

npaBuia paboOThl B XUMUUYECKOM KaOMHETE.
Omnpenenenne 3aK0Ha IOCTOSTHCTBA COCTaBa,
oTIpesieIeHne XUMHUECKOH (hOpMYIHI,
OTHOCHUTEJILHOM MOJIEKYJISIPHOI Macchl.
KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTAB
BemecTBa. OTINYME IPOCTHIX BEIIECTB OT
cioxHbIX. CTpoeHHe aToMa, (PU3HUECKUN CMBICT
MOPSIIKOBOTO HOMEPA, OTPEIENIEHNE U30TOIIOB;
PacroJIoKeHUE 3JIEKTPOHOB 1O c10sIM. Dopmbl
ANIEKTPOHHBIX opOuTanieid. OmnpezeneHue
BAJICHTHOCTH, €€ (PU3HUECKUN CMBICIL.
OmnpeneneHne XUMUYECKUX YPaBHEHUH;
OTpeJIeNIEHUE PEeaKLUN Pa3JI0KEHUsSI, COETUHEHUS,
3amMelneHus, oomena. IIpon3BoauTh pacyeTsl o
XUMUYECKUM (POpMyJiaM U YpaBHEHUEM C
HCI0JIb30BAHNEM MOHATHUS «KOJIMYECTBO
BeuecTBay. Onpenenenre 3akoHa ABOraapo u




BCIIICCTB. XUMHYECKHE YpaBHCHUS. Knaccmbmcamm XUMHUYCCKUX
peaKIII/Iﬁ IO YUCITYy U COCTaBy MCXOJHBIX U MOJIYYCHHBIX BCIICCTB.
3akoH ABOTaJpo U €T0 CJIE/ICTBHUSL.

CIIEICTBUM U3 3TOr0 3aKOHa.

VYuaruecs 10JKHBI YMETh:

oOpamiarbest ¢ 1a00paTOPHBIM LITATUBOM,
CIIMPTOBKOM, Pa3JINYHON XUMHUYECKOHN MOCYAO0H.
OTnuyath pU3NUECKHEe U XUMUYECKUE SIBJICHHUS,
OTIPEJICIIATh MPU3HAKN XUMUIECKUX PEAKITHH,
YCIIOBUS WX BOSHUKHOBEeHHUS. [Ipon3BOINTE
pacyeTsl Mo XUMHUYECKUM (opMyiamMm 1
YpaBHECHUSIM.

Kucnopos. Kucnopoa. Haxoxaenue B npupojie. Duzndeckue U XUMUUECKUE | Ydallrecs JOJDKHBI 3HATh:

I'openne cBoricta. [lomydyenue, npumenenue. Kpyrosopor kuciopozaa B @u3nyecKue 1 XMMHUYECKHE CBOMCTBA
npupoje. l'openue. Oxcuasl. Bo3ayx u ero cocra. MemieHHoe KHCJIOPO/Ia, CIOCOOBI MOJTYyYSHUS €ro B
okucienue. TemnoBoi 3PPEeKT XUMUYECKUX PEaKIIUH. nabopaTopuu U poMbinuieHHOCTH. CocTaB

TormnuBo 1 ciocoObl ero cKuranusl. 3amura aTMochepHoro Bo3lyXa. TennoBoi apPexT XuMuyeckou

BO3/yXa OT 3arpsA3HECHHUII. peaKkuuu.

Yyaiuecs 10IKHbI YMETh:
pa3anyaTh NOHITUS «XUMUYECKHI 3JIEMEHT» U
«IIPOCTOE BEIIECTBO» HAa IPUMEPE KUCIOPOa.
CocTaBisITh ypaBHEHUS PEAKIMI B3aUMOIEHCTBUS
KHCJIOPO/1a C TIPOCTBIMU U CIIOKHBIMU
BelecTBamMu. PemaTh pacueTHble 3a1a4H.
pa3anyaTh 9K30 — U SHAOTEPMUYECKUE PEAKIINH.

Bonopon Bopopon. Haxoxzaenue B npupoje. PU3HNUECKUEe U XUMUYECKUE | Yyaluecs JOJKHbBI 3HATh:

cBorictBa. Bomopon — Boccranosurens. [lomyuenue,
IIPUMEHEHHE.

COCTaB MOJIEKYJIbI Bo10poia. CriocoObl
noJTy4eHus Bojgopoa. dusnveckue u
XUMHUUYECKHE CBOMCTBA BOJAOPOA.

Yyamuecs JOJDKHBI YMETh. COCTABJIATH
YPaBHEHUsI XUMUYECKUX PEAKLUN ITpU
B3aUMOJICIICTBUU BOJOPO/IA C IPOCTBIMHU U
CJIOKHBIMHU BCHICCTBAMU, pCIIATh PACYCTHBLIC
3aJIa4d 110 ITUM YPaBHEHUSIM.

Bopna. PactBopsl

Boga — pactBoputenb. PacTBop U €ero KOMIIOHEHTHI.
PactBopuMocTs BetiecTB B Bojie. OnpeienieHne MaccoBOM A0U
pacTBOpeHHOro BemiecTBa. Boga. Metobl onpeienieHus coctaBa
BOJbI — aHAJIM3 U CUHTEC3. dusnueckre 1 XUMHUYECKUE CBOMCTBA
BOJibl. Bosa B mpupoie u criocoOwl ee ouncTku. KpyroBopor
BOJBI B IIPUPOJIE.

Vuyaruecs 10/KHBI 3HATD: OMpCACIICHUC
pacTtBOpPa U €ro OCHOBHBIC KOMIIOHCHTHI,
KOHICHTpalIrU BEIICCTB, IOHATHEC «MAaCCOBasi
A0JI paCTBOPCHHOI'O BCIICCTBA»

Vyaruecs 10KHB YMETh: IMPOU3BOANUTH PACUCT
110 OMMPCACIICHUTIO MacCcoBOM JOJIM COJIU B




noJrydeHHOM pactBope. Ilonp30BaTscs
1abopaTOPHBIMU BECAMHU, U3MEPATH 00BEM
KUJKOCTHU C TIOMOINBIO uauHApa. COoCTaBIATh
YpaBHEHUS PEAKIIUI BOJIBI C IPOCTHIMH U
CJIOKHBIMHU BEIICCTBAMH.

O6o0meHne 10 Oxcenapl. Knaccudukaius. OCHOBHBIE U KHCIOTHBIC OKCH/IBI. VYuamuecs A0JKHBI 3HATh: KaU€CTBEHHBIN U
CBEJICHUH O Homenknarypa. ®usndyeckne U XMMUYECKUE CBOKCTBA. KOJIMYECTBEHHBIN COCTAB OKCUI0B, KUCIIOT,
BAKHEUIINX [Tonydyenue. IIpumenenue. ocHoBaHUH U coneil. Knaccudukaum BHyTpH
KJ1accax OcnoBanus. Knaccudukanus. Homenknatypa. @usnueckne | Kaxaoro kiacca. usnyeckre 1 XuMUYeCKue
HEOPraHUYECKUX U XUMU4ecKue cBorcTBa. Peaknus Helitpanu3anuu. [losryueHne. | CBOMCTBA KJIACCOB HEOPraHUYECKUX COCIMHEHMI.
COCTMHEHUN IIpumeHeHue. Yuaiuecs J0IKHbBI YMETb: COCTaBIATh (GOPMYIIbI
Kucaorsl. Knaccudukarus. Homenkiarypa. ®@usndeckue u OKCHIOB, OCHOBaHMM, KHUCJIOT U COJICH;
XMMUYECKUE CBOWCTBA. BriTecHuTENnbHBIN psig MeTaiuio H. H. COCTAaBJIATh YPABHEHUs] XUMHUUYECKUX PEAKLIUN C
bekerosa. [Ipumenenue. Y4aCTHEM BEILIECTB Pa3JINYHBIX KIACCOB
Couu. Knaccugpukamnus. Homenknarypa. ®usndeckue u HEOPraHU4YeCKux coeauHeHuil. [IpoBoaurs
XUMHUYECKHEe cBOMCTBA. CIIOCOOBI MOTY4YEHUS COJIEH. 7a00paTOPHBIE OMBITHI C YYaCTHEM OCHOBHBIX
I'eneTnueckas CBsI3p MEXy OCHOBHBIMU KJlacCaMU KJIACCOB HEOPIaHUYECKUX COCAMHEHUHN.
HEOPraHUYECKUX COCTUHECHUM.
ITepnoanueckuin 6 IlepBble MONBITKY KJIACCU(PUKAUU XUMUYECKUX HJIEMEHTOB. Yyamuecs 10KHbI 3HATD:
3aKOH U [TonsTHe 0 rpynmnax CXOAHbBIX A1eMEHTOB. [lepuoanueckuii 3akoH | PopMyaUpPOBKY nepruoandeckoro 3akona .M.
MEepUOINYECKas . . Menneneesa. [lepuoanueckast Tabaua XuMHIECKUX MenneneeBa, onpeaeseHue NopsiAKOBOro Homepa
cucremMa 351eMEHTOB. ['pynnsl u nepuoasl. Kopomxuii u OnunHblil JJIEMEHTa, IEPUOJa, IPYIIIbI, IOATPYIIIEI B
XUMHUYECKUX sapuarnmul nepuoouteckol madoauysl. 3Ha4eHUE nepuoudeckoro | Tabnuie MenaeneeBa. OObACHATh (HU3HUSCKUAN
JJIEMEHTOB. 3akoHa. JKu3Hb u nesrensHoCTh [. M. Menneneena. CMBbICT KoopauHaTt aemenTa B [ICXD.
Crtpoenue atoma Yuyamuecs 10JDKHBI YMETh: HAXOIUTE IO TaOJIHIlE
MeneneeBa KOOPAUHATHI JIIOOOTO XUMUYECKOTO
AJIEMEHTA; 1aTh XapaKTEPUCTUKY XUM. DJIEMEHTY
110 ero noJsioxenuro B [ICXD.
Xumnueckas cBa3b | 4 DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. OCHOBHBIE Yyamuecs 10KHbI 3HATD:

BUbI XUMHUYECKOU CBSI3U: KOBAJICHTHAS HCIIOJIsIpHAasd,
KOBAJICHTHAJ MOJIsApHAast, HOHHAasd. BajeHTHOCTE DIIEMEHTOB B
CBeTe 2JIeKTpOoHHOU Teopuu. CteneHb okucieHus. [Ipasuia
OTpeIeJICHUs] CTETIEHN OKUCIEHUS AIeMEHTOB. OKUCIUTEIBHO-
BOCCTAHOBUTCIILHBIC PCAaKIIUH.

KpI/ICTaJIJII/I‘-ICCKI/IC PCIICTKU: NOHHAsA, aTOMHAA U
MoJieKyispHas. Kpucramindaeckue u aMop@HbIC BEIIECTBA.
3aBI/ICI/IMOCTI) CBOMCTB BCHICCTB OT TUIIOB KPUCTAJUNIMYCCKUX

ONIPEAEIICHUE AIEKTPOOTPUIATEILHOCTH,
KOBAJIGHTHON ¥ MOHHOM XMMHUYECKUX CBI3CH.
CooTHollIeHHE MEXKy BUIAMH XUMHUYECKOU
cBsI3U. [IoHATHE CTETIEHN OKHMCIICHHUS.

VYuyamecs J0JDKHBI YMETh:

ONIPEAEINATh PA3JINYHbIC BUAbI KOBAJIEHTHOU
CBSI3H, 3aIUCHIBATH CXEMbl 00pPa30BaHUsl BEIIECTB
C pa3JINYHbIM BUJOM XUMHUYECKOU CBSA3U.




| | | pemeroxk. |

TPEBOBAHUSA K YPOBHIO ITOJITOTOBKU YYAIIIUXCHA
B pe3ynbraTe nzydeHus XuMuu B 8 KJIacCe ydaluecs JOJKHBI:
3HATH/MIOHUMATh:

* XUMUYECKYIO CUMBOSIUKY: 3HAKU XUMUYIECKUX DIIEMEHTOB, (OPMYITBl XUMHUYECKUX BEIIECTB U YPaBHEHUSI XUMUYECKUX PEAKITHIA;

* garICHeue XUMUYECKUEe NOHAMUA: XUMUYECKUN 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE ATOMHAS U MOJIEKYJISIpHAs. MacChl, MOH, XUMUYECKast
CBSI3b, BEIECTBO, KIacCU(UKAIIHS BEUIECTB, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM, XUMUUYECKasl peaKius, KIacCu(PUKalUsl peaKinii;

® OCHOBHbIE 3AKOHbl XUMUU: COXPAHEHUS MACChl BELIECTB, IOCTOSIHCTBA COCTaBa, MEPUOJUYECKUIN 3aKOH.

YMeETh: ® HA3b16aMb XUMUUYECKUE SIIEMEHTBI, COCIUHEHUS U3YYEHHBIX KJIACCOB;

* 00bACHAMb PU3NICCKUI CMBICIT aTOMHOTO (TIOPSIIKOBOTO) HOMEPA XHMHYECKOTO 3JIEMEHTAa, HOMEPOB TPYIIILI U MTEPHOJIa, K KOTOPBIM JIEMEHT
MPUHAICKUT B iepuoandecko cucreme [{. . MeHnneneeBa; 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB B MPEJIENAX MaJbIX IEPUOJIOB U IIIaBHBIX
MOJTPYIIIT; CYITHOCTh PEAKIIUH HOHHOTO OOMEHa.

* Xapakmepu30eamp XUMUYECKUE PJIEMEHTHI (OT BOJIOPO/Ia A0 KaJIbIIMsI) HA OCHOBE UX MOJIOKEeHUs B epuoaudeckoit cucreme Jl. 1. MenneneeBa u
0COOEHHOCTEHN CTPOEHHUS UX aTOMOB; CBSI3b MEXK]Iy COCTABOM, CTPOCHHEM M CBOMCTBAMU BEIIECTB; XUMUYECKHUE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEIIICCTB;

* onpedensaimp COCTAB BEIIECTB MO UX (HopMyliaM, MPUHAICKHOCTH BEIIECTB K OMPECIICHHOMY KJIACCY COSTMHEHUMN, THUITHl XUMUYECKUX PEAKITHH,
BaJICHTHOCTH U CTCIICHb OKHMCJICHHUS DJIEMEHTA B COSAMHCHUSIX, BUJ XUMHYSCKOM CBSI3U B COCIUHCHHUSIX.

* cocmaenamp HOPMYIBI HEOPTAHUIECKUX COCTUHEHUI H3yYSHHBIX KJIACCOB; CXEMBI CTPOCHHS aTOMOB MEPBbIX 20 2JIEMEHTOB MEPUOIUICCKON CUCTEMBI
. 1. Menneneesa; ypaBHEHUSI XUMUYECKUAX PEAKIUN.

* oOpawampca ¢ XMAMUYECKOH MOCYNOH 1 1a00paTOpHBIM 000PYIOBaHUEM.

* pacno3naeamp OTNBITHBIM IYTEM KUCIOPOI, BOJIOPO/I.

* 6bIYUCIAMb MACCOBYIO JI0JIF0 XUMHUYECKOTO JIEMEHTa 10 (hopMylie COeTMHEHHS; MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; KOJMUYECTBO BEIIECTBA,
00BbEM MJIM MacCy MO0 KOJIMYECTBY BEILIECTBA, 00BEMY MIIM MACCEe PEareHTOB MU IPOAYKTOB PEaKIUN.
Hcnonb3oBaTh NnpuoOpeTeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKO eI TeJIbHOCTH H MOBCEAHEBHOM KU3HHM C LIEIIBIO:

* 6e30macHOT0 OOpaleHHUs C BEIIECTBAMU U MaTepHaIaMu;

* SKOJIOTUYECKH IPAMOTHOIO MOBEACHUA B OKPYKAIOILEH CPELIE;

* OLICHKH BIIUSHUS XMMUYECKOTO 3arpsA3HEHUS OKPYXKAIOLIEH Cpeibl Ha OpPraHu3M 4eJIOBEKa;

* KPUTUYECKOH OIIEHKH MH(POPMAIIMH O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;

* [IPUTOTOBJICHUSI PACTBOPOB 33JAHHOM KOHIICHTPALIUH.
Ymemp: nazpiBaTh, ONpENENATh, XapaKTEPU30BaTh BEIIECTBA, OOBSICHSTD SBJICHUS U CBOWCTBA, BBIIOJIHATH XUMUUECKUN IKCTIEPUMEHT

UCnoab308ams IPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKON JIESITENIbHOCTH U IOBCEIHEBHOM KU3HH.



KPATEPUU 1 HOPMBbI OIIEHKHA 3HAHUI, YMEHU 1 HABBIKOB TIPUMEHUTEJIBHO K PA3JIMYHBIM ®OPMAM KOHTPOJIS
B ocHOBY kpuTepHeB OIEHKH y4eOHOW JEATENFHOCTH YUaIllUXCs TOJ0KEHB 0OBEKTUBHOCTh U eMHBIN moaxon. Ilpu 5-6annpHOl orleHKe A Bcex
YCTaHOBJIEHBI OOLIEINIAKTUUECKHE KPUTEPHH.
OneHka caMOCTOATEJbHBIX MUCbMEHHBIX M KOHTPOJILHBIX padoT
Ounenka «5» cTaBUTCS, €CJIH YUYCHHK:
1. BemmosiHua paboTy 6€3 O1nO0K U HEA0YETOB.
2. lomyctun He 6oJiee OJTHOTO HeJoUeTa
Onenka «4» CTaBUTCS, €CJIM YYeHHUK BBIIOJHWI Pa0doTy NMOJTHOCTBIO, HO A0IYCTHJI B HEl:
1. He Gonee oaHOM HErpyOoit OIIMOKK M OJTHOTO HEAOYETA.
2. He Gonee nByX HEIOYETOB.
Onenka «3» cTaBUTCS, €CJIM YYEHHUK NMPABUJILHO BBITIOJTHUJI He MeHee MOJIOBHHbI Pa00ThI MJIU IONYCTHII:
1. He 6omnee nByx rpyObIX ommOOK MM He 00Jiee OTHOM rpyOoit M 0JHOM HErpyOOil ONIMOKK 1 OJTHOTO HEJI0YeTa;
2. He 6onee nByx- Tpex HErpyObIX ONMIMOOK WIIH OJTHON HErpyOOil OMMOKK U TPEX HEJA0UYETOB;
3. Ilpu oTCYTCTBUM OLIMOOK, HO MIPU HAJTMYUU YETHIPEX-TISITH HEJJOUETOB.
Onenka «2» CTaBUTCS, €CJIH YUYCHHK:
1. MomycTun uyuciio omuboK (HeI09eTOB) MPEBBIIIA0IIEe HOPMY, TIPU KOTOPOI MOKET OBITh BBICTABJICHA OIICHKA «3).
2. Ecnu npaBUIIBHO BBITIOJHWJI MEHEE MOJIOBHHBI PaOOTHI.
3. He npuctynus K BBIIIOTHEHUIO PAOOTHI.
4. TlpaBuibHO BeITIOTHMI HE OoJiee 10% Bcex 3a1aHuid.
Kpurepuu u HOpMBI YCTHOTO OTBETa
Ouenka «5» craBurcs B ciyyae:
1. 3naHus1, MOHUMAaHMUSL, TJIyOMHBI YCBOSHHMSI YHaLIUMUCS BCEro o0bema IporpaMMHOI0 MaTepuaia.
2. YMeHus BbLAEIATH IJ1aBHbIE MIOJIOKEHNUS B U3YUEHHOM MaTepuale, JeJ1aTh BbIBO/Ibl, yCTAaHABIMBATh MEXIIPEMETHbBIE U BHYTPUIIPEIMETHBIE CBSI3H,
TBOPUYECKU MTPUMEHSTH [IOJIyYE€HHbIE 3HAHUS B HE3HAKOMOW CUTYaIlUH.
3. OtcyreTBHsl OMIMOOK M HEJOYETOB IIPHU BOCIIPOU3BEACHNN U3YYEHHOTO MaTepHala, IPU YCTHBIX OTBETAX, YCTPAHEHUS OTJIEJIbHBIX HETOUHOCTEH C
MOMOIIIBIO JIOTIOJTHUTEIBHBIX BOIIPOCOB YUUTENS, COOMIOACHUS KYIbTYPhl MMCbMEHHON U YCTHOW peyH, MpaBuiI 0POPMIICHHS MTUCHbMEHHBIX paboT.
Ounenka «4»:
1. 3HaHue BCero U3y4yeHHOTo POrpaMMHOI0 MaTepuaa.
2. VYMeHHE BBIICTATH TJaBHBIE MOJOXEHHS B H3yYeHHOM MaTepualie, Ha OCHOBaHMM (DakTOB W MpHMEpOB 0000mIaTh, [eiaTh BBIBOJBI,
YCTaHABJIMBATh BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTH IOIYYE€HHbIE 3HAHUS HA TPAKTUKE.
3. HesnauurtenbHble (HerpyOble) OMIMOKM M HEAOYETHI PU BOCIIPOU3BEACHUN U3yYEHHOTO MaTepuasia, COOII0AEHNE OCHOBHBIX MIPABWII KYJIbTYpPHI
MUCHbMEHHOU U YCTHOH pedu, mpaBul 0(popMIIeHHS TUCHBMEHHBIX padoT.
Onenka «3»
(YpoBeHBb npeacTaBjIeHH i, COYETAIOIMXCS € 3JIeMEHTAMU HAYYHBIX NOHATHII):



1. 3HaHue u ycBOeHME MaTepuaja Ha YpOBHE MMUHHUMAJbHBIX TPEOOBAHMUN NMPOrpPaMMBbl, 3aTPyAHEHUE NPU CAMOCTOSITEIBHOM BOCIPOU3BEICHUH,
HE0OX0IMMOCTh HE3HAYUTENIBHOM MOMOIIM IPEIo1aBaTersl.

2. Ymenue paboTaTh Ha ypOBHE BOCIIPOU3BEACHNUS, 3aTPYAHEHHUS [IPU OTBETAX HA BUIOU3MEHEHHBIE BOIIPOCHI.

3. Hamnume rpy0oii ommOKM, HECKOJIBKUX HETPYOBIX OMIMOOK MpPHU BOCIPOHM3BEACHUH M3YYEHHOTO MaTepualia, He3HAYMTeIbHOE HECOONI0/ICHHE
OCHOBHBIX MIPABUJI KyJIbTYpBl TUCBMEHHOW U YCTHOHN peyuH, mpaBuiI 0popMIIeHUS TUCBMEHHBIX paloT.

Onenka «2»:

1. 3HaHuMe M YCBOEHME Marepuaja Ha YPOBHE HHXKE MHHHMMAJIBHBIX TpPEOOBAHMM IPOrpPaMMBbl, OTAEIbHBIE NPEICTABICHHUS OO0 H3y4YEHHOM
MaTrepHaie.

2. OrcyrcTBHE YMEHMI paboTaTh HAa YpOBHE BOCIPOU3BEICHMSI, 3aTPY/JHEHUS IPU OTBETaX Ha CTaHJAPTHBIE BOIIPOCHI.

3. Hamuume HecKOJNbKHX TpYyObIX OMIMOOK, OOJIBIIOTO 4YHCIa HErpyObIX NpPHU BOCHPOM3BEACHHUM HW3YYEHHOTO MaTepHuaia, 3HAYUTEIbHOE
HECOOJII0JICHNE OCHOBHBIX IIPABWII KYJIbTYPhl TUCBMEHHON M YCTHOM peuu, paBuil 0(OopMIIEHHS MMCbMEHHBIX PadoT.

4. CtaBuTCs 3a NOJIHOE HE3HAHUE U3YYEHHOI'O MaTepuasia, OTCYTCTBUE 3JIEMEHTAPHBIX YMEHUN U HaBBIKOB.
OneHka BbINOJTHEHNS PAKTHYECKUX (J1a00paTOpHbIX) padoT

Ouenka «5» CTaBUTCH, €CJIH YYEHHK:

1. IlpaBuiIbHO OMpPEIETHII el ONBbITA U BBIOJHWI paboTy B MOJHOM 00BEMeE ¢ COOMIOICHUEM HEOOXOAUMOMN TOCIEA0BATEILHOCTH MPOBEICHUS
OTIBITOB U U3MEPEHHUIA.

2. CaMOCTOSITENILHO W pPAllMOHAIBHO BBIOpPAT M TMOATOTOBUI JJIsi OIBITA HEOOXOJMMOE OOOpyIOBaHUE, BCE ONBITHI  IPOBEN B YCIOBUSX,
00ecreunBarONUX MI0JIy4eHUE PE3YIbTAaTOB U BBIBOJIOB C HANOOJIBIIEH TOYHOCTHIO.

3. HayuHo rpaMOTHO, JIOTHYHO OTHcan HaOmroneHust U copMUpOBai BHIBOABI U3 OMBITA. B MpencTaBIeHHOM OTYETE MPABWIIBHO M aKKypaTHO
BBITTOJIHUJI BCC 3aIlUCH, Ta6JII/IIH>I, PUCYHKH, YECPTCIKHU, I‘pa(bI/IKI/I, BBIYUCJICHUA U CACJIAT BBIBOJBI.

4. TlposiBIsieT OpraHU3alMOHHO-TPYAOBBIE YMEHHs (TIOIJIEPKUBAET YUCTOTY pabodero mecra W MOPAJOK Ha CTOJE, SKOHOMHO HCIIOJIB3YeT
pacxo/IHbIE MaTepUaIbl).

5. DKCHEpUMEHT OCYLIECTBIISET 10 IUIaHY C YYETOM TEXHHUKH O€30M1aCHOCTH M IPaBUi pabOThI ¢ MaTepHaIaMH U 000PyJOBAHUEM.

Onenka «4» CTaBUTCSl, €CJIM YYEHHK BbINOJHUWI TPeOOBAHUS K OLEHKeE «5», HO:

1. BbL10 OMyIIEeHO JBa — TpU HeJo4eTa win 0oJiee 0JHOI rpy0oil OIMOKK U OTHOTO HEJ0YeTa.

2. 3KCHepI/IMCHT MPOBCACH HEC NOJTHOCTBIO WJIN B OITMCAHUHN H3.6JIIOIICHPII>1 M3 OIIbITa YYCHHUK JOIMYCTHII HCTOYHOCTHU, BEIBOJAbI CACIIAJI HCIIOJIHEBIC.

Ounenka «3» cTaBUTCS, €CJIH YUYCHHK:

1. IIpaBWIIBHO OMPEAETUI IIeJTb OTIBITA; PA0OTY BBHITMIOIHSIET MPABUIHHO HE MEHEE YeM HAIOJIOBUHY, OJJHAKO 00HEM BBHIMIOJTHECHHON YacTH TaKOB, YTO
MO3BOJISIET TIOJTYYUTh MPABUIIBLHBIC PE3YIbTATH U BBIBOJIBI IO OCHOBHBIM, IPUHITUITHAIIEHO BAXKHBIM 33/1a4aM paOOThI.

2. MMoxgbop obopymoBaHusi, 00BEKTOB, MAaTEPHATIOB, & TAKXe PabOTHI MO HAYaly OMBITA IMPOBEN C MOMOIIBIO YUUTENS; WU B XOJIE MPOBEICHUS
OTIBITA ¥ U3MEPEHUH OMBITAa OBLIN JIOTYIIECHBI ONMTMOKH B OMMCAHUY HAOIOICHUH, (OPMYITHPOBAHUN BHIBOJIOB.

3. Jlommyckaet rpy0yro OomMOKy B X0J1€ dKCIIEPUMEHTa (B 0OBSICHEHHHU, B 0()OPMIICHHH pa0OThI, B COOJIIOICHUH MTPaBUII TEXHUKH O€30TTaCHOCTH MPH
paboTe ¢ MarepuanraMu 1 000pyIOBaHHEM ), KOTOPAst UCIPABIISIETCS IO TPEOOBAHHUIO YUUTEIIS.

OneHka «2» CTABUTCS, €CJTH YUEHHK:

1. He onpeacinia CaMOCTOATCIIBHO II€JIb OIIbITA: BBIITOJHUII pa60Ty HC TIOJHOCTBIO, HC IIOATrOTOBUJI HYIXHOC 060py,Z[OBaHI/Ie, H 00beM
BBIMIOJTHCHHOM YaCTH pa60TI>I HEC MMO3BOJIACT CACIAaTh MPaBUJIbHBIX BEIBOJOB.



2. OnbIThl, UI3MEPEHHS, BEIYUCIICHHS, HAOIIOIEHUS IPOU3BOIMINCH HEMPABUIBLHO.

3. B xoze paboThl ¥ B 0TYETE OOHAPYKMIIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYEHHBIE B TPEOOBAHMIX K OLIEHKE «3).

4. NomyckaeT nBe (u Oojee) rpyOble OMTMOKH B XOJ€ IKCIEPUMEHTa, B OOBSCHEHUH, B 0popMIIEHUH pabOThI, B COOMIOICHUU TPABUI TEXHUKH
0€30MacHOCTH IIpU paboOTe C BEIIECTBAMH U 000PYAOBaHUEM, KOTOPbIE HE MOKET UCIIPABHUTh JaXe 10 TPEOOBAHUIO YUUTEIS.

NEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIIEUYEHUSI JIJISI PEAJIM3AIIMU PABOYEN ITPOT'PAMMBI

Jnst peanuzanuu pabovelt mporpaMMBbl NCTIOIB30BAICS Y4EOHO METOTUYECKUN KOMITIICKT:
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KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema ypoka Kou- Conepxanue ypoka Tun ypoka OxuaemMsblil pe3ynbTaT Jara Hara
ypokKa BO (1OMKHBI yMETh, 3HATH) ypoka dakTude
4acoB o CKOTO
IIpoBeJIE
IJIaHy -
Heoens ypoxa
Tema 1. IlepBoHayajibHbIe XMMHYECKHE TOHATHA 35 yacoB
1 IIpenmer u 3aga4u 1 XuMHs — HAYKa O BBoaHbIll ypok Yyammuecs NOIKHBI 3HATh:
XUMHH. BEIIECTBAX, X CBOICTBaX OTpe/ieNIeHUE PeIMETa XUMUH, OCHOBHbIE
duznyeckue u U IIPEBPAIICHUSIX. 3aJ1a4y XUMUH.
XUMHUYECKHE OcHoBHBbIE 337a4U Yyaiuecs 101KHbI YMETb:
SIBJICHUS. XUMHH. OTINYaTh (PU3NUECKUE U XUMUYECKUE
SIBJICHUS, OTIPEAEIATh NIPU3HAKU
XMUMHMUYECKUX PEAKLINUN, YCIOBHUS X
BO3HUKHOBEHUS
2 BemectBo. 1 KomOunupoBanHusiil | Yuaninecs: J0JKHBI 3HATh:
CBolicTBa BeIIECTB Bemectso. YPOK OIIpEIETICHUE BELIECTBA, CBOMCTB BEILIECTB
®u3nyecKue CBOMCTBA Yyamuecs A0JKHbI YMETh:
BEIIECTB. OTIHCHIBATH BEIIECTBA MO UX (PU3UYECKUM
CBOMCTBaM
3 Texnuka 1 OcHoBHBIE IpaBUIIA BBoaHbIl ypOK. Yyammuecs NOIKHBI 3HATh:
0€301MaCHOCTH TIPpH TEXHUKH 0€3011acHOCTU npaBuia paboOThl B XUMHUECKOM KaOMHETe
pabote B (T/B) mpu pabote B
XUMHUYECKOM XMMHUYECKOM KaOMHETE.
KaOHuHeTe. 3naku T/b:
3anpelalme,
IIpeyNpexIatolue,
IIpE U CHIBAIOIINE.
4 IIpakTnyeckas 1 O3HakomileHHE € Ypok Yyamuecs NOIKHBL YMETh:
paGora Ne 1 n1abopaTopHBIM HPaKTHIECKON oOpararscs ¢ JIabOpaTOPHBIM IITATUBOM,
o0opynoBaHuEM padoTHI. CIIUPTOBKOM, Pa3IMYHON XUMUYECKON
OCYyAOH
5 Yucrele BemecTBa 1 ITonaTne uncroe KomOnHMpoBaHHbIN | Yyaninecs A0KHbI 3HATh:

n CMCCH.

BEIIECTBO. BUIIBI cMecel.

YpOK

OTJINYHEC YUCTOI'O BEIECCTBA OT CMCCH,




CIIOCOOBI pa3ieNieHusI CMeceit

Yyamuecs JOJIOKHBI YMCTh.

pas3nuyaTh 0JTHOPOIHBIC ¥ HEOTHOPOIHBIC
cMecH

6 IIpakTnueckas CriocoOsl pazaenenus VYpok npakTuueckoil | Yuammecs J10JDKHBI 3HaTh: ipaBuia T\b B
padota Ne 2 reTepo- U TOMOTEHHBIX padoTHI. XUMHUYECKOM KaOWHETe, CIIOCOObI
Ouncrtka cMecell Ha mpuMepe pa3aesieHus reTepo- ¥ TOMOTE€HHBIX CMECEH.
MIOBapEHHOM COJH OYHUCTKH MOBAPEHHOM Yuamuecs J0JKHBI YMETh:

OT IeCKa. COJIM OT IECKa. oOpamiarbes ¢ 1a00paTOPHBIM IITATUBOM,
CHUPTOBKOM U JIp. 1a00PATOPHBIM
obopynoBaHueM. Bwiaensars u3 cMecu
YHCTHIE BEIIECTBA C IOMOIIIBIO
(bUIBTPOBaHUS, BBITIAPHUBAHUS,
KpUCTAJIJIM3aLIUU.

7-8 | AToMHO- ATOM — XUMHYECKU KomOuHMpoBaHHbIl | Yyamuecs JOJKHbBI 3HAaTh: JAUCKPETHOCTh
MOJIEKYJISIPHOE He/IeMMasi YacTHUIIA. YPOK BEIIECTBA, XUMHYECKHE HIEMEHTHI KaK
yUYEHHUE. XHUMHUYECKUH AIIEMEHT. onpezeneHHble BUbl aTOMOB. OCHOBHBIE

3HaKU XUMHUYECKHUX MI0JIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO
3JIEMEHTOB YUEHHSL.
Yuammuecs I0JKHBI YMETh: 0003HAYaTh U
MPOU3HOCUTH XUMHUYECKHE HJIEMEHTHI

9-10 | 3ager o 3HaKaM O6o03HaueHne VYpok-3auer. 3HaTh JATUHCKUE U PYCCKUE Ha3BaHUA 26
XUMUYECKUX XUMUYECKUX JIE€MEHTOB. (caMBIX TTOMYJAPHBIX) XUMUYECKUX
2JIEMEHTOB 2JIEMEHTOB

11-12 | 3akoH MOCTOSHCTBA Xumnueckas popmyia. KomOnHMpoBaHHbIN | Yyaninecs A0HKHbI 3HATh:
cocTaBa. IIpocThie U cia0XKHBIE YPOK OIIpEIeJIEHUE 3aKOHA MIOCTOSHCTBA COCTaBa,

XumMmuueckas
dopmyna. [IpocTeie
U CJIOXKHBIS
BEIIECTBA.

BEIIIECTBA.
OTHOCUTENLHASA aTOMHAs
Macca XUMUYECKOTO
JJIEMEHTA.
OTHOCHUTENLHAS
MOJIEKYJISIpHAsI Macca
BEIIECTBA

oTIpesieieHne XUMHUECKOH (hOPMYIHI,
OTHOCHUTEIbHOW MOJIEKYJISIPHOW MaccChl.
KauecTBeHHBIN 1 KOJIUYCCTBCHHBIN COCTaB
BemiecTBa. OTIWYNE MPOCTHIX BEIIECTB OT
CIIOJKHEIX.

VYyamuecs 10KHBI YMETh: TPOU3HOCUTH
(OpMYyJTBI BEIIIECTB, ONPEACTATh
KaueCTBEHHBLIN M KOJIMUYECTBEHHBINA COCTaB
BelecTBa; noib3yach [ICX3, onpenensats A;
u M;




13-14 | Pacuetsl 1o Beruncnenus MaccoBbIX KomOnHMpoBaHHbIN | Y4yaninecs AOHKHBI 3HATh: MAaCCOBYIO JIOJIIO
XUMHUYECKUM JIOJIEH JIEMEHTOB B YPOK XMUMHUYECKOTO AJIEMEHTA B CIIOKHOM
dbopmynam. COCTaBE CJI0KHOTO BEIIECTBE

BEILIECTBA; ONPECIICHHE Yyaiuecs 10KHbBI YMETh: BBIUUCISTH (M
(bOpMYITBI CIIOKHOTO XHUM. 3JIEMEHTA, TI0 ® OIPENENATh (popMyry
BEIIECTBA [I0 MU3BECTHBIM BEIIECTBA.

MacCOBBIM JIOJISIM

JIEMEHTOB.

15 | BaneHTHOCTS. Ornpenenenue KomOunupoBanHusiil | Yuariuecs: JOJKHBI 3HATh: OTIPE/IeTICHUE
BAJICHTHOCTH T10 YPOK BAJICHTHOCTH, €€ (PU3NUECKUN CMBICIL.
dbopmyire.

16 | CocraBienue bunapnsie coequHEeHMS. KomOnHMpoBaHHbIN | Yyaninecs A0HKHBI YMETh: ONPEAETATh
dbopmyI 1o Cocrasnenue popmyn o YpOK BAJIGHTHOCTH TI0 (popMyJie OMHAPHOTO
BAJICHTHOCTH. BAJICHTHOCTH. COCIIMHEHUSI, COCTABIIATH (DOPMYITBI

OWHAPHBIX COSAMHEHUH 10 BAJIEHTHOCTH
JIEMEHTOB.

17-18 | Pemenue Pacuetsl o xummuyeckum KomOnHMpoBaHHbIN | Yyaninecs AOHKHbI 3HATh: aITOPUTMBI

pacueTHBIX 3ajau. dopmynam ¢ YPOK pelIeHus 3a1a4.
HCI0JIb30BAHUEM
MOHSITHSI BAJICHTHOCTH.

19 | Crpoenue aroma ATOM — ci0XKHast KomOnHMpoBaHHbIN | Yyaninecs A0HKHbI 3HATh:
qyacTula. DJIeMeHTapHbIe YPOK CTpOEHHUE aToma, (PU3NIECKUI CMBICIT
YaCTUILIBI: IPOTOHBI, MOPSIIKOBOTO HOMEPA, OTIPE/IESIEHUE
HEUTPOHBI U HIEKTPOHBI. H30TOIOB.

Yyaiuecs 101KHbI YMETb:
ONMCHIBATh XUMUYECKUI 3JIEMEHT C TOUKH
3pEHUsl CTPOEHUSI €T0 ATOMOB.

20-25 | DnexTpoHHOE OnexTpoHHas popmyina KomOuHMpoBaHHbIl | Yyamyecs JOKHBI 3HATh: PACIIOJIOKEHHE
CTpOEHHUE aToma aTOMa XUMHUYECKOTO YPOK 3JIEKTPOHOB IO cJI0sIM. POpPMBI

sieMenTa. OCHOBBI
KBAaHTOBOI MEXaHUKHU.

AJIEKTPOHHBIX opOuTanei. O
NEPpUOAUICCKOM U3MCHCHUN XUMHUUYCCKUX
CBOWCTB B 3aBUCHMOCTH OT YHCIIA
3JIEKTPOHOB B HAPYKHOM JIEKTPOHHOM CJI0€
Yyamuecs JOJIXKHBI YMECTh:

3alMUCbIBATb CTPOCHUC ATOMOB, 3JICKTPOHHBLIC
(OpPMYITBI U AIIEKTPOHHBIC TUCHKU
OJICMCHTOB IICPBBIX YCTHIPCX MEPHUOJI0B




26 | 3aKoH cOXpaHEHUS KomOnHMpoBaHHbIN | Yyaninecs AOHKHBI 3HaTh: _OIpPEICIICHNE
MAacChl BEILECTB. YPOK 3aKOHA COXPAHEHUs MACChI BEILIECTB, €TO
3HaYEHUE
27-28 | Xummnueckoe YpaBHEHHE XUMUYECKOU KomOnHMpoBaHHbIN | Yyaninecs AOHKHBI 3HaTh: _OIpPEICIICHNE
ypaBHEHUE peakuuu. CocraBieHue YPOK MOHATHI: XUMHUYECKOE YpaBHEHHE; peakluu
ypaBHEHUU. TUIBI PAa3I0KEHUs, COCINHEHUS, 3aMEILICHNUS,
XUMUYECKUX PEaKIIHi. oOMmeHa.
Yuamuecs J0JKHBI YMETh:
MIPUMEHSTH 3aKOH COXPaHEHMSI MacChl
BEIIECTB B HAIKMCAHUU YPABHEHUU
XAUMUYECKUX PEAKIH, OTIPEICISTh THITHI
XAUMUYECKUAX PEAKIHH 10 XUMHYECKHM
ypaBHEHHsIM. PaccTaBnsiTh KOAQPHUIUEHTH B
XMMHUYECKOM YpaBHEHUH.
29-30 | KonnuecTBo [TonsTne gusnuecko VYpok nmpakTuuecko | Yuariuecs 10JKHBI 3HATD:
BEIIECTBA. BEJIMYHUHBI — KOJIMYECTBO paboTHI. OIIpeieNIeHNE KOJIMYECTBA BEIECTBA, YUCIIA
IIpakTHYeckas BEILIECTBA, CIUHULIBI ABorasipo, MoJisl, MOJIIPHON MaccBhl.
padora Ne 3 U3MEpEeHUs, CIOCOOBI Yyaiuecs 10IKHbI YMETh:
BBIUMCIICHUSL. OIIpENENATh YUCIIO MOJIEH, aTOMOB, MOJIEKYII;
Pacuer u BBIYMCIISATH Maccy IaHHOTO BEIIECTBA, €CIIN
AKCIEPUMEHTAJIBHOE U3BECTHO KOJINYECTBO U HA0OOPOT.
OIIpENIeIEHNE KOJIMYECTBA
BEIIECTBA
31-32 | Pacuetsl 1o Beruncnenus maccel u KomOnHMpoBaHHbIN | Yyaninecs A0KHbI 3HATh:
XUMUYECKUM KOJINYECTBA BEILECTB, YPOK QJITOPUTMBI BEIYMCIICHUH 110 XUMUYECKHM
YpaBHEHHSIM YYaCTBYIOIINX B YpaBHEHHSIM
peaxuu. Yuamuecs 10KHbBI YMETh: peniaTh
pacueTHbI€ 3a/1a4M 110 XUMUYECKUM
YPaBHEHHUSM C UCIOJIb30BAHNUEM TOHATHUS
KOJINYECTBA BEILIECTBA.
33-34 | 3akoH ABoraapo I"a3o006pa3noe cocrosiHne | KoMOuHMpoBaHHBIN | Yualuecs J0JKHBI 3HaTh: ra3000pa3Hoe
BEIIECTBA. YPOK COCTOSIHHE BEIIECTBa, (POPMYIHUPOBKY

@opMyIHpOBKa 3aKOHA O
razoo0pazHoOM
cocotsaHuu. Yucno
ABorazpo. MossipHblit
o0beM. HopmasbHble

3aKkoHa ABOTaJpo U €ro CIeICTBUIl.
Mousipabiii 00beM. HopmanbHble ycaoBusl.
Yyaiuecs 101KHbI YMETh:

OIpENEeNATh YUCIIO0 MOJIEH Ia3000pa3HOro
BEIIECTBA 10 MOJIIPHOMY 0OBEMY IIPU H.Y.




YCIOBUSL.

35 | KonTpoJsbHasn O06o0meHue u Ypok NpoBEpKH H O06006mmaromuii KOHTPOJIb 3HAHUHN TI0 TEME
padora Ne 1 CUCTEMAaTU3alus 3HAHUM | OLICHKH 3HAHUM. «IIepBOHaYaIbHBIE XUMUYECKUE TIOHITHS
yUaIuxcs 1o TeMe
«IIepBoHayvanbHbBIE
XUMUYECKHE TTOHATHUS»
Tema 2. Kucaopoa. I'openue. 5 yacoB
36-37 | Kucnopon — XapakTepucTuka KomOunupoBanHusiil | Yuaninecs: J0JKHBI 3HATh:
XUMHAYECKUI KHCIIOPOJIa KaK YPOK (u3HUYecKre CBOMCTBA KHCIOPO/Ia, CIIOCOOBI
3IIEMEHT U MPOCTOE XAMUYECKOTO DJIEMEHTA 1 MOJTy4YEHHUs €T0 B TaOOpaTOpuu 1
BELIECTBO MIPOCTOTO BEIECTBA. MIPOMBIIIICHHOCTH.
[Tomy4yeHnue kuciopoaa B Yuamuecs J0JKHBI YMETh:
nabopaTopuu U B pa3nuyaTh MOHATHS «XUMUYECKUH 3JIEMEHT)
MIPOMBIIIJICHHOCTH. U «IIPOCTOE BEIECTBO» Ha IpUMepe
KHCIIOpO/Ia.
38 | lIpakTHYeckas [Tonyuenue xkucnopona u Ypox Yuamuecs J0JDKHBI 3HaTh: npasuiia T\b B
padora Ne 4 U3Y4YEHHE €ro CBOMCTB. IPAKTHYECKOU XMUMHUYECKOM KaOMHETe, Coco0 MosTyuyeHus
duznyeckue u paboTHI. KHCII0pO/ia B 1a0opaTopuu U3
XHMUYECKHE CBOMCTBA NepMaHTaHaTa Kajaus. 3HaTh GU3NIECKUE U
KHCJIOPOJa — MPOCTOTO XuMudeckue cpoiictsa Q.
BEIIECTBA. Yuammuecs I0JDKHBL YMETh: 00paiaThes ¢
71a00paTOPHBIM IITATUBOM, CITUPTOBKOH H
Jp. 1a60paTOPHBIM 000PYAOBAaHUEM.
Cobupats mpubOp ISt HOTYIECHUS
KHCII0pO/1a, COOMPATh KUCIOPOJ METOJ0OM
BBITECHEHHSI BO3/IyXa.
39 | Cocras Bo31IyXa [TepemennsbIit u Yyamuecs 10KHBI 3HATh: TOCTOSIHHBIN U
MMOCTOSIHHBIN COCTaB MepeMEHHbIN cocTaB Bo3ayxa. iMers obiiiee
BO3]lyXa. MPEJICTaBICHNUE O TPYIE HHEPTHBIX Ta30B.
WuepTHBIE Ta3bl B Yuamuecs JI0JKHBI YMETh: COCTABIIATh
COCTaBe BO3JyXa. YPaBHEHUs pEaKlMii B3aUMOICHCTBH
KHCJIOPOJa C TPOCTBIMU H CIIOKHBIMH
BEIIECTBAMM.
40 | TenoBoit 3pdext Tennosoit 3¢ ¢exr. KomOnHMpoBaHHbIN | Yyaninecs A0HKHbI 3HATh:
XUMUYECKOH DK30TepMUYECKUE U YPOK YCIIOBHSI BOBHUKHOBEHUS M TIPEKPAIICHUS
peaKIuu. SHJIOTEPMHYECKHE TOPEHUs1, MEPHI TIO TPEAYTIPEXKICHHIO
peaxkuu. MI0KapoB, MOHsTHE TerIoBoro dhdexta(Q),




OTIpeNIeNIeHUE K30 — U DHJOTEPMUIECKUX
peakuuii

Yuamuecs J0JKHBI YMETh:

pa3nuyaTh K30 — M SHAOTEPMHUECKUE
peaKInu, 3anichIBaTh TEIOBOH 3dexT s
TaHHOM peaKIMu, IeNaTh PacuyeThl Mo
YpaBHEHHUSM C UCNOJIb30BaHuEM Q.

Tema 3. Bogopona 4 yaca

41-42 | Bogopoa. Boaopon — xumuueckuii KomOunupoBanHusiii | Yuaninecs: 40JKHBI 3HATh:
3JIEMEHT U IIPOCTOE YPOK COCTaB MOJIEKYJBI Bojiopoa. CriocoObl
BEIIECTBO. MOJIy4EHUs BOAOPOJa.
[Tonyuenue Bogopoa B Yyaiuecs 101KHbI YMETb:
nabopaTopuu U B JlaBaTh XapaKTEPUCTUKY BOJIOPOY,
IIPOMBIIIJIEHHOCTH. ONMCHIBAaTh (PU3NYECKUE CBOMCTBA.
Jlabopamopnuiii onvim [Tony4yats BOAOpOA B 1aOOPATOPHBIX
ycioBusix. JlabopaTopHblii onbIT (MpaBuJia
T/B)
43-44 | Xumuueckue XUMHYECKHE CBOMCTBA KomOnHMpoBaHHbI | Yyaninecs AOHKHbI 3HATh: XUMUYECKUE
CBOICTBa BOJI0pO/1a BoJI0poJia. Boopon — YPOK CBOICTBa BOJIOPO/1a,BOA0PO —
BOCCTaHOBUTENb. BOCCTaHOBUTENb. Boopon - xumuuecku
aKTUBHOE BEILIECTBO.
Yyamuecs 10KHBI YMETh: COCTaBIATh
YpaBHEHHSI XUMHYECKHX peakuil mpu
B3aMMO/ICHICTBUH BOJIOPO/Ia C IPOCTHIMU U
CJIOKHBIMH BEIIECTBAMM; PEIIATh PACUETHBIE
3aJ1a4M 110 3TUM YPaBHEHUSIM.
Tema 4. Bona. PacTBopbl. 4 yaca
45 | Bopa- IlonsaTHe pactBoOpa. KomOnHMpoBaHHbIN | Yyaninecs A0HKHBI 3HaTh: ONPENEICHHE
PacTBOPUTEIIb. CriocoObl BeIpaKeHHS YpOK pacTBoOpa M €ro OCHOBHBIE KOMITOHEHTHI,

KOHIICHTPAILIUU PacTBOPA.

KOHLIEHTPALMU BEUIECTB, IOHITHE
«MaccoBasi J0J1s1 pACTBOPEHHOI'0 BEILECTBA»
Yyaiuecs 10IKHbI YMETh:

OOBSICHATB TPOIIECC PACTBOPEHUS C TOUKU
3peHuUsl aTOMHO-MOJIEKYJISIPHOTO YYEHHUS,




pelarth 3a/1a4M Ha ONpeesIeHUEe MacCoBOM
JI0JIM PAaCTBOPEHHOTO BEIIECTBA
46 | CnocoObl 1 Pemenune pacueTHpIX U | YPOK MpakTHUECKO# | Yuamuecs J0JDKHBI 3HaTh: paBuia T\b B
BBIPAYKEHUS AKCIEPUMEHTAIBHBIX paboTHI. XMUMHUYECKOM KaOHHeTe, oOpalleHue ¢
KOHLIEHTpaluu 3a]1a4 C UCIO0JIb30BAHUEM BECaMU, C MEPHOU MOCYA0H 11 U3MEPEHUs
pactBopa. MOHSTHUS MACCOBOM JOJIH o0BeMa JKUIKOCTH. AJITOPHTM
IIpakTnueckas PacTBOPEHHOTO BEIIECTBA IIPUTOTOBJIEHUS BOJIHOTO PacTBOp
padora Ne 5 B pacTBope (M) BeIllECTBA.
[IpuroTtoBienue pactBopa Yyaiuecs A0IKHBI YMETh: IPOU3BOJAUTD
COJIU C OIIPEJICIIEHHON (. pacueT 1o ONpPEEIIEHNI0 MacCOBON JOIU
COJIM B TIOJIy4€HHOM PacTBOPE.
ITonb3oBaTbes 1a00PATOPHBIMU BECAMH,
U3MEPATh 00BEM JKUIKOCTH C IOMOIIIBIO
LWJIMHJIpA.
47-48 | XuMHU4ECKHUE 2 Bs3auMoenicTBrEe BOJLI € Kom06unupoBanHsiil | Yuaninecs: JOJKHBI 3HATh: B3aUMO/IEUCTBUE
CBOICTBa BOJIbI MIPOCTBIMU U CJIOKHBIMU YPOK BO/IbI C IIPOCTBIMU U CIIOKHBIMU
BEIIECTBAMHU. BEIIECTBAMHU.
Yyamuecs 10KHBI YMETh: COCTaBIATh
YpaBHEHHUS peakuil BOJbI C IPOCTBIMU U
CJIOHBIMHU BEIIECTBAMHM.
Tema 5. O60011eHHe CBeICHUI 0 Ba)KHEHIIMX KJIaccaX HeOPpraHu4ecKux coenHenui 10 yacos
49 | OcHOBHBIE KJIaCCBhI 1 KauecTBeHHbl 1 KomOnHMpoBaHHbIN | Yyaminecs A0HKHbI 3HAaTh: KAUECTBEHHBIN U
HEOPraHUYECKUX KOJIMYECTBEHHBIN COCTAB YPOK KOJIMYECTBEHHBIN COCTaB OKCUOB, KHCIIOT,
COCIMHEHHH. OKCHJIOB, KHCJIOT, OCHOBAHWI U coJieH
OCHOBAHHUH U COJIEH. Yyamuecs J0JKHbI YMETh: COCTaBIIATh
(bopMyIBI OKCHIOB, OCHOBAHUH, KUCIIOT
COJIEH, MOJIb3YsACh TaOIUIEH pacTBOPUMOCTH
50-51 | Oxcunsl 2 Knaccudukarus KoMmOuaupoBaHHbIY | Yyamuecs JOHKHBI 3HATh: Kiaccupukammm
OKCHJIOB: OCHOBHBIE, YPOK. Yok BHYTPH Kaxa0ro kinacca. Gusndeckue u
KHUCJIOTHBIE, 3aKpervieHus XMUMHMUYECKHE CBOMCTBA KJIaCCOB
amMm(OTepHEIE. 3HaHUH, yMEHUH, HEOPraHUYECKHUX COEIUHEHM.
XuMHueckue u HAaBBIKOB Yyamuecs 10IKHBI YMETh: COCTABIATh
¢du3nveckrue CBOWCTBA YPaBHEHUsSI XUMUYECKUX PEAKIUN C
OKCHJIOB. y4acTUEM BEUIECTB Pa3IMYHbIX KJIACCOB
52-53 | OcHoBaHus 2 Knaccugukarms YpoK 3aKperieHusi | HEOPraHM4eCKUX coequHeHui. IIpoBoauTh
OCHOBAHUH: IIEJIOYU U 3HAaHUM, YMEHUH, na0opaTOPHBIE OMBITHI C YYaCTHEM
HEPACTBOPHUMBIE. HaBBIKOB OCHOBHBIX KJIaCCOB HEOPTraHUUYECKUX




Du3nYeCcKue u COCIMHECHUM.
XUMHUUYECKUE CBOMCTBA
OCHOBaHUM.
54-55 | Kucnotsr u conmu 2 Krnaccudukaiuu Kucior. VYpok 3akperieHus
dusznueckue u 3HAHUW, YMEHUM,
XMUMHUYECKUE CBOICTBA HaBBIKOB
KHCJIOT.
Krnaccudukarus cosei.
Du3nyecKue u
XUMHUUYECKUE CBOMCTBA
COJICH.
56 | IIpakTH4eckas 1 Pemrenne Ypok Yuamuecs 0JDKHBI 3HaTh: npasuia T\b B
padora Ne 6 AKCIEPUMEHTAIBHBIX MIPaKTUYECKON XUMHUYECKOM KaOuHeTe. XUMHUECKHE 1
3ama4 padoTHI. (u3nyecKre CBOMCTBA BEIIECTB.
Yyaiuecs I0KHbBI YMETh: IIPOBOIUTH
OTIBITHI C Y4aCTHEM HEOPraHMYECKHUX
BEIIECTB Pa3HbIX KJIACCOB, COCTABJIATh
YpaBHEHHUS COOTBETCTBYIOIINX PEAKIIUH.
57-58 | I'enernyeckas 2 BsanmocBs3b Ypox
CBSI3b MEXKIY HEOPraHUYECKUX CHUCTEMATH3ALMH U
KJIaccaMu COEIMHEHUI Pa3HbIX 0000IIeHNS 3HAHUIA.
HCOPraHN4YCCKUX KJIaCCOB. yp()}( MPOBEPKU U
COC/IMHCHHU OIEHKH 3HAHHIH
KonrpoJubHas
pabora Ne 2
Tema 6. Ilepuoanuecknii 3aKOH M NIePHOAMYECKAS CHCTEeMa XHMHYECKHUX 3JIEMEHTOB 6 4acoB
59 | IlepBble MONBITKU 1 AmboTepHbIE OKCUIBI U KomOnHMpoBaHHbIN | Yyaninecs A0KHbI 3HATh:
KJ1accu(pUKaIu TUAPOKCUBIL. YPOK onpezeneHue aMmQpoTepHOro OKCuaa u
XUM. DJIEMEHTOB. TUIPOKCUA, IEPBBIE TIOMBITKU
KJIaccu(UKAIIN XUMHYECKHX JIEMEHTOB
Yyaiuecs 101KHbI YMETh:
AKCHEPUMEHTAJIBHO JOKA3bIBaTh
aM(OTEPHOCTh THIPOKCHIA
60 | EctecTBeHHbIE 1 EcrecTBeHHbIE KoMOuHMpoBaHHBIH | Yyanuecs JO/HKHBI 3HATh: 00IIHE CBOMCTBA
cemeiicTBa ceMeiicTBa: HHEpTHbBIE YpOK raJIOT€HOB; UHEPTHBIX T'a30B; LIEIOYHbIX
3JIEMEHTOB. ra3sbl, HIEJIOYHbIE METaJJIOB.
METaJlJIbl, TAJIOTE€HBI. Yuaiuecs 10IKHbI YMETh:




KIIACCU(PUITMPOBATH XUMUYECKUE DTIEMEHTHI
IO CBOMCTBAM MX COEIUHEHUN.

61 | 3akoH [ICXD — rpaduueckoe Ypok ycBoeHUs Yyamuecs 10KHBI 3HATD:
J.1.Menneneesa. BBIpaXKEHUE 3HAaHUM, YMEHUH, @OpMyJIIMPOBKY EPUOANYECKOTO 3aKOHA
Crpykrypa IIEPUOANYECKOTO 3aKOHA. HaBBIKOB JI.1. Menneneesa, onpeneneHue
MIEPUOINUECKON Crpykrypa MOPSIIKOBOTO HOMEPA 3JIEMEHTA, IEpUo/ia,
CUCTEMBI. MIEPUOINUECKON IpyIIIbI, TOATPYIIEI B TabnueMeHeneesa.

cucreMbl. KoopauHatel
XMUMHMUYECKUX 3JIEMEHTOB B
MIEPUOANYECKON CHCTEME
Ha OCHOBE CTPOCHHUSI
aToMa.

62 | KoopauHaTsl IToyoxxenue syemenTa B VYpox Yuamuecs J0JDKHBI YMETh: HAXOAUTH I10
JJIeMEHTa B I[CX5 cUCTeMaTH3aluu 1 | Tabmuie MeHeneeBa KOOpAUHATHI TF000TO
HepHOHquCKOﬁ O606IIICHI/I5I 3HaHUM | XMMHYECKOTI'O DJICMEHTA.
cUCTEME
XUMHUYECKUX
aneMeHToB (IICXDI)

63 | ®usnueckuii [TopsinkoBEIi HOMEP. Ypok Yuamuecs JIOKHBI 3HATh (PHU3UICCKHIA
CMBICIT KOOP/AWHAT Howmep nepuona. CHUCTEMATH3AIMi U | CMBICI KaXJ0H KOOPAUHATHI XUMHUYECKOTO
snemenTa B [ICXD Howmep rpynmsi. 06061enus 3uaamii | MemenTa B [ICXD

Kaxkas noarpynna.

64 | XapakTepucTuka ITonoxxeHnue snemeHTa B Ypok IlIpoekmmuasn oeamenvHOCHb yUaUiUXCA
3JIEMEHTA MO €ro [ICXD, BasieHTHBIE CHUCTEeMaTH3alluu U | YJaluecs JOJKHbI YMETh JaBaTh
MIOJIOKEHHUIO B BO3MOYHOCTH, XapaKTep 00600IIeHHs 3HaHMH | XaPAKTEPUCTUKY XUMUYECKOTO 3JIEMEHTA 110
I[1CX5 BBICIIIETO OKCUJA U ero noJjoxenuto B [1CXD.

COOTBETCTBYIOILLIETO EMY
THJIPOKCHUJIA.
Tema 7 Xumnueckas cBsi3b 4 yaca
65-66 | Xumudeckas CBsI3b. Buapl xumuueckoi Ypok ycBoeHUs Yyanuecs A0JKHbBI 3HATh:

CBSI3U: HOHHAA,
KOBaJIECHTHasl MOJISIpHas U
KOBaJICHTHAsI
HEMoJIIpHasl.

3HAHUUW, YMEHUM,
HaBEBIKOB

ONIPEAEIICHUE ANEKTPOOTPUIIATEILHOCTH,
KOBAJICHTHON ¥ MOHHOM XMMHUYECKHUX CBS3EH.
CooTHollIeHHE MEXKTy BUIAMH XUMHUUYECKOU
CBSI3H.

VYuyamecs J0JDKHBI YMETh:

ONIPEAEIISATh PA3JIMYHbIC BUAbI KOBAJIEHTHOU




CBs3HU, 3allMChIBATh CXCMbI O6pa3OBaHI/I$I
BCIICCTB C pa3JIMYHBIM BUIOM XUMHYECKOM
CBs3H.

67-68

Creneun
OKUCJIEHUSA

ITonsaTue crenenu
OKHCJICHHS Ha OCHOBE
3NEKTPOOTPULIATEIBHOCTH
XUMHYECKHUX 3JIEMCHTOB.

VYpok ycBOoeHUS
3HAHUW, YMEHUM,
HaBBLIKOB

Yyamuecs JOJIXKHBI 3HATH.
OIIPEICJICHNE CTETICHN OKHCIICHHS
Yyamuecs JOJIXKHBI YMECTh:
OTIPEETISITh CTENICHb OKUCIICHHS TI0
(dbopmynaM U COCTaBIATH POPMYIIBI IO
M3BECTHOM CTEIIEHU OKHUCIICHHS




