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IHosicHUTEIBbHAA 3AIIUCKA

Hactosmas pabouas mporpaMMa COCTaBlieHa Ha OCHOBE CIEAYIOLIMX

HOPMATHBHBIX JOKYMEHTOB:
- PaGoyas nporpamma mo xumuu paspadoTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:
-OenepanbHbiM 3aKk0HOM OT 29.12.2012 Ne 273-03 «O6 oOpa3zoBaHuu B
Poccniickon @enepanum»;
-IlopsimkoM opraHU3alMK U OCYIIECTBICHUS 00pa30BaATEIHHON AEATEILHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM — 00pa30BaTEIIbHBIM
nporpaMMam HadajabHOTO 0OIEro, OCHOBHOTO OOIIETO M CPEAHETO 00IIEro
oOpa3oBaHus;
- (peepanabHBIM rOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
obmiero oOpazoBaHus, yTB. IpukazoM Munnpocsemierus: Poccun ot 31.05.2021 Ne
287 (manee — PI'OCOO0-2021);
- (peepanabHBIM rOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAH/IAPTOM OCHOBHOTO
o011ero
oOpa3oBaHusl, yTB. NpukazoM MunoopHayku Poccun ot 17.12.2010 Ne 1897
(manee — ®I'OC O00);
-denepanbHOil 00pa3oBaTEILHON TPOrPaMMO OCHOBHOI'O OOIIEro 00Opa3oBaHus,
yTB. IpukazoM Munnpocsenienus Poccun ot 16.11.2022 Ne 993;
-IIpodeccuonansuoro cranaapra «llemgaror (megarorudeckas JesiTENbHOCTD B
JOIIKOJIBHOM, Ha4aJIbHOM 0O0I1IeM, OCHOBHOM 00IIIEM, CpeHEM 0011IeM
oOpaszoBaHuu), (BOCTIUTATEIb, yUUTENh)» (pen.oT16.06.2019)
(ITpuxa3z MunucrepcTBa Tpyaa u counanbHoi 3amuthl PO ot 18 okTsi6pst 2013r.
No544H,c u3MeHeHUSIMU, BHECEHHBIMU MPUKA30M MUHUCTEPCTBA TpyAa U
cor3amuTeiP®0125.12.2014Nel 1158101 5.08.2016 1. Ned22H).
- MeTtoandeckux peKOMEH 1Al 10 CO3aHHI0 U (YHKIIMOHUPOBAHUIO B
O0611e00pa30BaTEIBHBIX OPTaHU3ALIUSIX, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJIbIX TOPOJIax, IIEHTPOB 00Pa30BaHMS €CTECTBEHHO HAYYHOU U TEXHOJIOTUYECKON
HarpaByieHHocTel («Touka pocTa)
(YTBepxaeHsl pacnopsbkeHreM MuHHCTEpCTBa MpocBeleHust Poccuiickoit
®deneparnmu ot 12 suBaps 202 11.NeP-6).
- [Ipuka3za MunucrepctBa oopazoBanusi Kpacnosipckoro kpast Nel8-11-05 ot
20.01.2021r.
- [Iucema MunucrepctBa oopazoBanusi Kpacnosipckoro kpast ot 25.01.2021Ne75-
693 "O06 ocHallleHNU IIEHTPOB 00pa30BaHUsI €CTECTBEHHO-HAYUYHOU U
TEXHOJIOTUYECKOW HampaBieHHocTel "Touka pocta."
-OcHOBHOI 00pa30BaTEIbHON MPOrPAaMMOIl OCHOBHOTO OOIIETO 00pa30BaHMs
MBOY Emnceesckas OOILI;
- @denepalIbHOTO MEPEYHs YYeOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
WCITOJIb30BAHUIO B 00Pa30BaTEIHLHOM MPOIECCe B 00Pa30BATEIbHBIX YUPEIKICHUSX,
peaNM3yIoNINX MPOTrpaMMBbI 00IIET0 00pa30BaHMUS;
- [lonoxenus o pabouux nporpammax nejaarora, peamsyromux GI'OCDOIT;
- Yue6Hnoro miana MbBOY Enuceesckas OOILL.

JlanHasi mporpamma o XuMrUM OCHOBHOTO 00I1IIero o0pa3oBaHus pa3padoTaHa B
COOTBETCTBHUH C TPEOOBaHUSIMU OOHOBIEHHOTO DeiepaibHOro0 roCcy1apCTBEHHOIO
00pa3zoBaTeILHOTO CTaH1apTa OCHOBHOTO 0011iero oopazoBanus (GI'OC OO0) u ¢



yuéroM [IpumepHoii 0CHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusa(I100IT OOO0).

[Iporpamma HampasieHa Ha pOpMUPOBAHUE €CTECTBEHHO-HAYIHOM
TPaMOTHOCTH YYaIllUXCsl U OpTaHU3aIMIO U3y4YeHUs (DU3UKHU Ha IeATEeIbHOCTHON
OCHOBe. B mporpamme yuuThIBaroTCS BO3MOKHOCTH IIPEIMETA B peaTu3aluu
TpebdoBannii PI'OC OOO K MmIaHUPYEMBIM, TUYHOCTHBIM U METANIPEIMETHBIM
pe3yapTaTam 00y4YeHHs, a TAKXKe peaan3ais MEXKIPEAMETHBIX CBA3CH
€CTECTBEHHOHAYYHBIX YU€OHBIX NMPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHUs.

- Pabouas nporpamma k auaun YMK O.C. I'aGpuensina. Xumus 7-9
kiaccel. Mockga, Jlpoda, 2017;

B cooTtBercTBHU ¢ yueOHbIM mi1anHoM MBOY Enuceeckas OOl na
M3ydeHHEe XUMHH B 7 Kiacce oTBoauTcs 1 gac B Henento, 34 4acoB B rojl.
[Iporpamma u paccuntana Ha 34 yaca B rof (1 yac B Hezero).

B coorBercTBUM ¢ @DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHJApPTOM OCHOBHOT'O OOWLIEr0 OOpa30BaAHUSL 2NAGHLIMU YeAAMU TIKOJIBLHOTO
XUMHYECKOTO 00pa30BaHUs SBISIOTCS:

"l gopmuposanue y 00ydarOUIUXCA CHUCTEMbl XMMHUYECKUX 3HAHUU Kak
KOMITOHEHTA €CTeCTBEHHOHAYYHbIX 3HAHUN;

'] pazeumue  AUYHOCTH  OOy4YAIOMIMXCS, WX  HMHTEIUICKTYaJIbHBIX U
HPABCTBEHHBIX KadecTB, (OPMUPOBAHHUE TYMAHHUCTHUYECKOTO OTHOIIEHUSA K
OKpPYKaIOLIEMy MHPY M 3KOJOTHYECKH LEIeCO00pa3HOro MOBEACHUS B HEM;

'] nonumanue OOYYAIOIIMMUCA XUMHUHU KaK MPOU3BOJAUTEILHON CHIIBI
oOmiecTBa M Kak BO3MOKHOM o0nacTu Oymyiei npodeccuoHaaIbHOM
NeSITeNIbHOCTH;

"] pazeumue MBIIIJICHUS oOyuaronmxcs MIOCPEICTBOM TaKuX
MO3HABATENbHBIX YYEOHBIX JNEHCTBUM, Kak yMeHHe (HOpMYyIupoBaTh MpoOJIeMy U
THIIOTE3Y, CTABUTH IEJIM U 3aJa4M, CTPOUTH TUIAHBI JOCTHKCHUS LIETICH U peIeHus
MOCTABJICHHBIX 3371a4, OMPEAEISATh MOHATUSI, OTPAaHUYMBATh WX, OIUCHIBATH,
XapaKTEepPU30BaTh U CPABHUBATH;

"] noHumauue B3aUMOCBSI3M TEOPUU W TPAKTHUKH, YMEHHE MPOBOIUTH
XUMHYECKHI YKCIIEPUMEHT M Ha €r0 OCHOBE JIENIaTh BHIBOABI M YMO3AKIIIOUEHUSI.

JIJi TOCTYKEHUSI 9TUX TIeJIel B Kypce XMMHH Ha CTYIIEHH OCHOBHOTO 00IIIETo
00pa30BaHus PEUIAOTCS CIEAYIOLIUE 3adaYHU:

- Qopmupyromecsa 3HAHUA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX
(GakToOB, MOHATHA, XUMHUYECKUX 3aKOHOB U TEOPHA, BEIPAKEHHBIX TIOCPEICTBOM
XUMHUYECKOTO S3bIKa;

- passuearomcs ymenus HaOMOAATh U OOBACHATh XUMUYECKHUE SIBJICHUS,
POUCXOJISIINE B IPUPOJE, 1a00PAaTOPHBIX YCIOBHSIX, B OBITY U Ha MPOU3BOJICTBE;

- npuobpemaiomcs cneyuanvbhble YMeHus U HAGblKU TO 0e30IacHOMY
oOpalleHNI0 ¢ XUMUYECKUMH BEIlIeCTBaMHU, MaTepUaIaMU U IIPOLECCaMH;

- opmupyemcs cymanucmuieckoe omuouieHue K XUMUu Kak
MIPOM3BOJUTENFHOM CHjie 00IeCTBa, C MOMOIIBI0 KOTOPOl pelaiTces r1o0anbHbIe
po0JIeMbl YEI0BEYECTBA,

- ocywiecmensaemcs unmezpayusi XAMU4YECKON KapTUHBI MUPA B €IUHYIO

Hay4YHYI0 KapTHHY.



OO0masi xapakrepucTuKa y4e0HOro Kypca

Jlannas paboyasi mporpaMmarno XHMHU OCHOBHOT'O OOIIEro oOpa3oBaHUs
pacKphIBaeT BKJAJ Y4YE€OHOTO TIpeAMeTa B JOCTHKEHHUS I1IeJIe OCHOBHOIO
oOmiero o0pa3oBaHUST ©  OMPEISISICT BAXKHEUIIUE COACP)KATEIbHBIC JTHMHHUH
MpeIMeTa:

[l«sewgecmso, cmpoenue Gewjecmeay - COBPEMEHHBIE TMPEACTABICHUS O
CTPOEHHM aToOMa M BellecTBa Ha OcCHOBe Ilepuoandeckoro 3akoHa ©
[Tepuomuueckort cucteMbl XuMHUYecKux dyieMeHToB [[.M. MenneneeBa, ydyeHus
O XMMHMYECKOM CBSI3M M KPUCTALINYECKOM CTPOCHHUM BEUIECTBA;

Ul«xumuueckas peakyusy - 3HaHUS O MIPEBPALICHUSAX OJHUX BEUIECTB B
JIpyTye, TUMOJOTUH XUMHUECKUX PEAKIINM, YCIOBUSAX UX MPOTEKAHUS U CIOCO0ax
YIPaBIICHUS UMU;

[l«memoObl  noswamus  Xumuuy» - 3HAHWS, YMEHHS UM  HaBBIKU
AKCIICPUMEHTAIIBHBIX OCHOB XUMHUHU [JIi TOJY4€HUS W U3YYCHHUS CBOMCTB
BAKHEUIIINX MPEACTABUTENEH KJIACCOB HEOPTraHUYECKUX COCAUHEHNI;

[l«npouszeoocmeo u npumenenue eewjecmey - 3HaHUE OCHOBHBIX 00JIacTeit
MPOU3BOJACTBA M MPUMEHEHHS BAKHEMIIMX  BEUIECTB, a TAaKXKE  OIBIT
O0e3omacHoro OOpalleHHss C  BeIIeCTBaMM, MaTepHajaMd W TPolieccamu,
UCIIOJIb3YEMBIMU B OBITY U Ha MTPOU3BOJICTBE;

[l«Aa3blk  Xumuu» - OINEPUPOBAHUE CHCTEMOM BAXKHEUIINX XUMHYECKHX
MOHATUM, 3HAHUE XUMHYECKOM  HOMEHKJIATyphl, a TakKXKe  BIIAJICHUE
XUMHUYECKON CHMBOJIMKON (XHMHYECKUMHU (POpMYyIaMu U ypaBHEHHUSIMH);

[l«konuuecmeennvle OMHOWIEHUS 8 XUMUU» - YMEHHUE TMPOU3BOIUTH
pacyeThl 10 XUMHUYECKUM (hopMysiaM U ypaBHEHHUSM.

MecTto npeaMera B y4eOHOM ILIaHE.

denepalbHbIi roCy1apCTBEHHbIN oOpa3oBaTeIbHBIM CTaHAapT
MPEyCMATPUBAET U3YUEHUE Kypca  XUMUU B OCHOBHOWM  WIKOJIE
Kak COCTaBHOW  4YacTH NpEeAMETHOW  00yacTu

«EcTecTBeHHOHAYYHBIE TIPEIMETHD.

Ilponedesmuueckuii sman ¢ 7 Kiacce. ITOT KypC pacCuuTaH Ha 1 4yac B
Hegeno B o0beMe 35 yueOHbIX yacoB. BBeneHue 3Toro Kypca HEM30€KHO BICYET
3a co00M HEKOTOpbIEC MOBTOPHI yUeOHOTO cojJiepkaHus B 8-9 kiaccax, KOTOpbIE,
OJIHAKO, HE HAPYIIAIOT PABEHCTBA CTAPTOBBIX BO3ZMOXKHOCTEH 00yJarOIIuXCcs Mo
OTHONICHHUIO K HOBOMY ITPEIAMETY.

Pe3yabTaThl 0CBOEHUsI Kypca.

[To 3aBepiieHNM Kypca XMMHHU Ha 3Tarieé OCHOBHOTO OOIIEro oOpa3oBaHUs
BBIIYCKHUKH OCHOBHOM IIKOJIbI JOJKHBI OBJIAIE€Th CIECIYIOIIUMU Pe3yIbTaTaMu:

JInuyHOCTHBIE pe3y/bTaThI:

- 3HaHUe U NOHUMAHUe: OCHOBHBIX HCTOPUYECKUX COOBITHH, CBS3aHHBIX C
pa3BUTHEM XUMHUH; JOCTHKEHUM B 0OJACTM XUMHUHM M KYJIbTYPHBIX TpaJulldi
CBOEH cTpaHbl (B TOM 4YHCJI€ HAyYHBIX); OOLIEMUPOBBIX JOCTHKEHUN B 00JaCTH
XUMHH; OCHOBHBIX TMPHUHIMIOB M TPaBUJI OTHOIICHUS K TMPHUPOAE; OCHOB
310poBOro o0pa3a MHU3HU M 3J0pOBbECOEPETAIONINX TEXHOJOTUH; IpaBUII
NOBEIECHUSI B  YPE3BbIUAWHBIX CHUTYallUsX, CBS3aHHBIX C  BO3JCHCTBUEM
pa3IMUHBIX BEIIECTB; OCHOBHBIX IpaB U OOs3aHHOCTEH TIpaxaaHuHa (B TOM
qyucIie oOyuJarorerocs), CBA3aHHBIX C JUYHOCTHBIM,



po(ecCHOHATBLHBIM 1 )KH3HEHHBIM CAaMOOIIPEACIICHUEM; COIMATbHOW 3HAYUMOCTH
U cojiepkaHus podeccuid, CBSI3aHHBIX C XUMHUECH;

- 4)8CcmMe0 20poocmu 32 POCCUNUCKYIO XMMUYECKYIO0 HAYKY U TOCTUKEHHUSI
YUEHBIX; YBOKCHHUE U MIPUHATHE TOCTHKECHUN XUMHUU; TIOO0Bb U OEPEKHOE
OTHOIIIEHUE K MPUPOJIE; YBAXKEHUE U YyU€T MHEHHUI OKPYKAIOIIUX K JIMYHBIM
JOCTHKCHUSAM B U3YYCHUN XUMUU;

- npu3HaHue UEHHOCTH COOCTBEHHOTO 3J0pPOBbS W 3J0POBbS
OKPYKAIOIIUX JIFOJCH; HEOOXOIMMOCTH CaMOBBIPAKECHHUSI, CAMOpEaTH3alIiH,
COIMAJIBHOTO MPU3HAHUS,

- 0CO3HaHUue CTENEHW TOTOBHOCTM K CaMOCTOSITEJIbHBIM TNOCTYyNKAM U
JICVCTBHSIM, OTBETCTBEHHOCTH 334 UX PE3YJIbTATHI;

- npossnexue SKOJIOTUYECKOTO CO3HAHUS, HOOPOXKEIaTeIbHOCTH,

JIOBEPUS Y BHUMATEIBbHOCTH K JIFOJSIM, TOTOBHOCTH K COTPYJAHUYECTBY;
WHUIIMATUBBl M JIFOOO3HATEILHOCTH B HW3YYEHHH BEIIECTB M  IPOIECCOB;
yOEXKJICHHOCTH B HEOOXOJAMMOCTH Pa3yMHOI'O HCIIOJIb30BaHUS JTOCTHKCHHUM HAYKH
1 TEXHOJIOTHH;

- yMeHue YCTAHABIIUBATH CBSI3U MEXKIY LICJbI0O U3YUYCHUS XUMHUUA U TEM, IS
YEero ATO HY)KHO; CTPOUTH >KM3HEHHbIE W MPO(ECCHOHAIBHBIC IUIAHBI C YYETOM
YCHENTHOCTH M3yYEHUsS] XMMUU U COOCTBEHHBIX TPUOPUTETOB.

MeranpeaMeTHbIe pe3yJbTaThI:

- UCNONb306aHUE PA3IUYHBIX HCTOYHUKOB XHWMHUYECKOW HWH(MOpMauy;
NOJy4YeHUE TaKoi MHPOpMalUK, €€ aHaJIu3, IOArOTOBKA HA OCHOBE 3TOTO aHaIM3a
MH(OPMAIMOHHOTO MPOAYKTA U €T0 MPE3CHTALINS;

- npumeHenue OCHOBHBIX METOJOB MO3HaHUS (HAOMIOACHMS,

AKCIIEPUMEHTA, MOJICTUPOBAHUS, U3MEPEHUS U T.J.) JUIsl U3YUYECHUS
XHUMHUYECKUX O0OBEKTOB;

- Ucnonv3o6aHue OCHOBHBIX JIOTMUECKHMX Olepaluil (aHaiu3a, CHHTE3a,
CpaBHEHMsI, 00OOILIEHUs, [T0KAa3aTeNbCTBA, CHUCTEMATHU3AalUU, KJIACCHU(PUKALMU
U JIp.) NpU HU3YYCHUH XUMUYECKUX OOBEKTOB;

- popmynuposanue BEIBOJOB U YMO3AKITIOUEHNUN U3 HAOJII0IEHUH U U3YUYEHHBIX
XAMUYECKUX 3aKOHOMEPHOCTEN;

- NPO2HO3UpPOBaHUe CBOICTB BEIIECTB HA OCHOBE 3HAHUS UX COCTaBa U
CTPOEHUS, a TAaK’KE YCTAHOBIICHUSI aHAJIOTUU;

- hopmynuposanue unien, TMNIOTE3 U MyTel MPOBEPKU UX UCTUHHOCTH;

- onpedenenue 1Nl U 3a/1a4 Y4eOHOM M HCCIIEI0BATENbCKON s TeIbHOCTH
U IIyTEN UX JTOCTUKEHUS;

- packpvlmue MPUUUHHO-CIIEICTBEHHBIX CBSI3€U MEXIY COCTaBOM, CTPOEHHUEM,
CBOICTBaMU, MPUMEHEHUEM HAaXO0XKJIEHUEM B MPUPOJIE U TIOJYUCHUEM BaKHEHIINX
XUMUYECKHUX BEUIECTB;

- aprymMeHTanus COOCTBEHHON MO3UIMM U €€ KOPPEKTUPOBKAa B XOJe
JUCKYCCUM 0 MaTepHuajaM XUMHUYECKOTO COJIEPKaHUS.



IIpeamerHbie

pe3yJbTaThbl:

B nosnaeamenvnou

cehepe: 3nanue

(nonumanue):

- XUHMUYECKON CUMBOJIMKH: 3HAKOB XUMHUYECKHUX 3JIEMEHTOB, (popMyIl
XUMHYECKUX BEIIECTB, YDABHEHUN XUMUYECKUX PEaKIU;

- BAXKHEUIINX XUMUYECKHUX TOHSTHW: BEIIECTBO, XHMHUYECKUU DJIEMEHT,
aToOM, MOJIEKYJIa, OTHOCHUTEIIbHBICE AaTOMHasi M MOJEKYJISpHas MacChl, HOH,
KaTUOH, AaHWOH, XWMHYECKas CBS3b, AJIEKTPOOTPULIATEIIBHOCTb, BaJIEHTHOCTb,
CTENEHb OKHCIIEHHUS, MOJIb, MOJIApHAs Macca, MOJISIPHbBIN 00beM,

pacTBOPHI, AIEKTPOJUTHL U HE3JIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT TUCCOLUMALUS, OKUCIUTENb U BOCCTAHOBUTEINb, OKUCIEHUE U
BOCCTAaHOBJICHHE, TEIUIOBOM H(Q(EKT peakuuu, OCHOBHBIE THUIIBI PpEaKIU B
HEOPTaHUYECKON XUMUH;

- (QOpMyNIHpPOBOK OCHOBHBIX 3aKOHOB W TEOpPHM XHMHH: aTOMHO-

MOJIEKYJIIPHOTO YYEHUS; 3aKOHOB COXpaHEHUs MAacChl BEIIECTB,

ITOCTOSTHCTBA coctaBa BeWECTB,  ABoranpo; l[lepuonnueckoro
3akoHa J[. . MenpaeneeBa; TEOpUM CTPOCHHsSI arOMa W YYEHHsS O CTPOCHUHU
BEIIIECTBA; TEOPUU IJICKTPOJIUTUYECKOU TUCCOIMALIMM U YYECHUS O XUMHYECKOU
peaKuuu.

Ymenue naszvieams:

- XUMHUYECKHE JIEMEHTBHI;

- COEIMHEHMS U3YYEHHBIX KJIaCCOB HEOPTAaHMYECKUX BEIIECTB;

- OpraHMYecKue BeIlecTBa Mo ux (opmyse: MeTaH, 3TaH, STUJIEH,
alEeTUJIEH, METAHOJ, ITTUIEPUH, YKCYCHasl KUCJIO0Ta, IIIK0K03a, Caxapo3a.

ObvscHeHue:

- pusnyeckoro cmpicia aTOMHOTO  (MOPSIAKOBOTO) HOMEpPa XMMHYECKOTO
3JEMEHTa, HOMEPOB rpynmnbl U mnepuoga B Ilepuomnueckoit cucreme J[.H.
MeHeneeBa, K KOTOPBIM 3JEMEHT MPUHAJICHKUT;

- 3AKOHOMEPHOCTEN U3MEHEHUSI CTPOCHMSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npeaenax MajblX IEPUOAOB U A TPYII, a TAKKE CBOMCTB 00pa3yeMbIX UMHU
BBICIIUX OKCUJIOB U THAPOKCHUOB,;

- CYIIHOCTH ITPOLECCA JICKTPOJIUTHUECKON TUCCOLMALIMU U PEAKLINI

MOHHOTO OOMeHa. Ymenue xapakmepuzosams:

- XHMHWYECKHE DJIeMEHThl (OT BOJIOpOJia [0 KajbllMsi) Ha OCHOBE UX
nojnoxenuss B llepuogmueckon cucreme xumuueckux onemeHtoB  J[.U.
MenzeneeBa 1 0COOEHHOCTEN CTPOEHUSI UX ATOMOB;

- B3aUMOCBSI3b MEXY COCTaBOM, CTPOEHHEM U CBOMCTBAMHU HEOPTaHUYECKUX

BEIECTB;

- XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB
(OKCHI0B, KHCIOT, OCHOBaHUH, aM(pOTEPHBIX COSAUHEHHI U coeil).

Onpeoenenue:

- COCTaBa BEILECTB MO ux popmynam;

- BAJICHTHOCTH M CTEIIEHU OKHUCIICHUS SJIEMEHTOB B

COEIMHEHUH; - BUIOB XUMHUYECKOM CBSI3U B

COCIMHEHUSX;

- TUTOB KPUCTAJUTMYECKHUX PEHIETOK TBEP/bIX BEIIECTB;



- IPUHA/JIEKHOCTH BEIIECTB K ONPE/IETICHHOMY KJIacCy

COCMHEHUN; - THIIOB XUMHYECKUX PEAKIIUM;

- BO3MOKHOCTH MPOTEKAHUS PEAKIIMI HOHHOTO

oOMeHa.

Cocmasenenue:

- cxeM crpoeHuss atoMoB ImepBbix 20 anemeHTtoB Ilepnoanueckoit
cuctemsl JI.M. Menneneena;

- (hopMyI1 HEOPraHUYECKUX COCTUHEHUN N3YUEHHBIX

KJIACCOB; - YPABHEHUN XUMUYECKUX PEaKIUH.

bezonacnoe obpawenue ¢ XuMHUECKOW MOCYI0M U J1aOOPAaTOPHBIM

000py/10BaHUEM.

IIposedenue xumuueckoeo sKcnepumeHma:

- TOATBEPKAAIOLIETO XUMHUYECKUE CBOMCTBA M3YYEHHBIX KIIACCOB
HEOPTaHUYECKUX BEIIECTB;

- MOJTBEPKIAIOIIETO XUMUYECKUN COCTAaB HEOPraHUYECKUX COCTUHCHUM;

- M0 TOJYYEHUIO, COOMPAHUI0O U PACTO3HABAHUIO T'a3000pa3HBIX BEIECTB
(kucmopojia, BOJOPOJa, YrIAEKUCIOro ra3a, aMMHUaKa);

- TI0 OMPENENICHUIO XJIOpUJI-, CyJIb(aT-, KapOOHAT-MOHOB U MOHA AMMOHHUS C
MIOMOIIbIO0 KAUECTBEHHBIX PEAKIIHIA.

Buiuucnenue:

- MACCOBOM JI0JIM XUMUYECKOTO JIeMEHTa 10 hopmyJie

COCIMHEHUSI; - MACCOBOM JIOJIM BEIIECTBA B PaCTBOPE;

- MAacChl OCHOBHOT'O BELIECTBA 0 U3BECTHOM MAaCCOBOM J0JIE

npuMeceil; - 00beMHOM J0JIM KOMIIOHEHTa Ta30BOM CMECH;

- KOJIMYECTBA BEILIECTBA, 00bEMa WJIM MACChl BEIIECTBA MO KOJIUYECTBY
BEIIECTBa, 00bEMY WJIM MAacCe PEareHTOB WIH MPOYKTOB PEaKITUU.

Hcnonvzosanue npuobpemenHvlX 3HAHULU U YMEHUL 8 NPAKMUYEeCKOU
0esimenbHOCMU U NOBCEOHEBHOU HCUZHIL:

- 1u1si 6€30macHOro OOpaIlleHHs C BEIIECTBAMHM U MaTepUaliaMH B
MOBCEIHEBHOM >KM3HU U TPAMOTHOI'O OKa3aHUs NMEPBOM MOMOIIM MPU 0KOTaAX
KHUCJIOTaMH U I1IeJI0YaMu;

-1i71s1 OOBSICHEHHUS OTACIBbHBIX (PAKTOB ¥ IPUPOTHBIX SIBJICHUI;

- IS KpUTHUECKOMN OIICHKH UH(pOpMAIUU O BEIIeCTBAX,

UCIIOJIb3YEMBIX B OBITY.

B uenHocTHO-OpueHTALIMOHHOII cepe

Ananu3z u oyenka NMOCIEICTBUN ISl OKpYXKaroueil cpebl ObITOBOM U
MIPOU3BOJICTBEHHOM ESITEIHLHOCTH YEJIOBEKA, CBI3AHHOM C MOJyYeHUEM U
nepepadoTKOM BEIIECTB.

B Tpynosoii cdepe

llposedenue omepayuti C UCIOJNb30BAHUEM HArpeBaHMs, OTCTAMBAHUA,
buUIbTpOBaHUS, BEIIAPUBAHUS; TIOJYUYCHHUS, COOMpaHUs, PACMO3HABAHMS BEIECTB;
M3rOTOBJICHHUSI MOJIETIEN MOJIEKYII.

B cepe Ge30nacHOCTH KU3HEAEATEIHLHOCTH

- cobnro0eHue PaBUIl TEXHUKH 0€30MacCHOCTUIIPU TPOBEICHUU XUMUYECKOTO
HKCIIEPUMEHTA;

- OKa3aHue NEPBOM MOMOIIH TP OKOTax, Mope3ax U XMMUYECKUX TPaBMaXx.



COJEPXKAHUE KYPCA

IIponeneBTHYECKHUIT KypC

Xumusn ¢ yenmpe ecmecmeo3HaHus

XuMus Kak 4acTb ecrectBo3Hanus. [Ipexmer xumun. EcrecTBo3HaHuE —
KOMIUIEKC HAyK O Tpupoje: (U3NKH, XUMHH, OMOJIOTHH W Teorpadumu.
[TonoxuTenbHOE W OTPULIATEIBHOE BO3ICUCTBHE YEIOBEKA HA IPUPOAY.

[Ipeamet xumun. Tena u BemecTBa. CBONCTBA BEIIECTB KaK UX
WHIUBUyalIbHbIE TpU3HaKku. CBOMCTBA BEMIECTB KaK OCHOBA WX MPUMEHEHHUS.

Mertoabl u3ydeHusi ecrectBo3Hanms. HaOmioneHue Kak OCHOBHOM MeToA
MO3HAHUSI OKPYKAIOIIEr0 MHpa. YCIOBHA MpoBeAcHUS HalOmoaeHud. | umoresa
KaK TMPEANoJoKEeHUE, OOBIACHSIONEee WIM NpelICcKa3bIBaollee MPOTEKaHUE
HaOJII01aeMOTr0 SABJICHUS. DKCIIEPUMEHT.
JlaGopartopusi. DxcniepuMeHT 1abopatopHbiiin - AoMaiHui. CriocoObl PUKCUPOBAHUS
pe3yNbTaToB KcnepuMenTa. CTpoeHue TUIaMEHN CBEYH, CYyXOI0o FOPIOYEro,
CIIUPTOBKH.

IIpakTuyeckass padora «3HAKOMCTBO C J1a0OPaTOPHBIM OOOPYAOBAHUEM.
[TpaBuna TexHUKU O6€30MAaCHOCTU U PadOTE B XUMUYECKOM KaOUHETE
(;1aGoparopun )».

IIpakTnueckas padora «HaOmoneHue 3a ropsiuieil cBe4oi. YCTpOHCTBO
cnupToBku. [IpaBunia paboThl ¢ HarpeBaTENbHBIMHU MPUOOPAMM.

MopeaupoBanue. Mojenn kak aOCTparupoBaHHBIE KOMUU H3Yy4aeMbIX
00BEKTOB U mporieccoB. Monenu B (usuke. OnexktpodopHas MaliMHa Kak
abcTparupoBaHHas MoOJeNb MOJHUU. Mogaenu B Ouosoruu. buonoruueckue
MyJsDKA.  Mojenu B XUMHUU: MarepuajbHbie (MOJENTH aTOMOB, MOJIEKYI,
KpUCTAJVIOB, anmnaparoB M YCTAHOBOK) MW 3HAKOBblE (XMMHUYECKHUE 3HAKH,
XuMudeckue (opMysbl U XUMUYECKHE YPABHEHU).

XuMH4yeckass CHMBOJIMKA. XuUMHUYeckue 3Haku. HWMx  o0Oo3HaueHwue,
IPOU3HOIIEHUE U MHPOpMaIHs, KOTOPYIO OHM HecyT. Xumuueckue gpopmyisl. Ux
0o003HauYeHue, MPOU3HOUICHHE W MH(pOpMAalMs, KOTOPYO OHU HecyT. MHIeKchl u
KO3 PUITUEHTHI.

Xumuss U (u3uka. YHHBEPCAJBbHBIA XapakTep MOJIOKEHUH MOJIECKYJISAPHO-
KHHETHYECKOH  TeopHM. [TousiTus «aTomy, «MOJIEKYJIa, «AOHY.
Kpucrammueckoe CcOCTOSSHHE BellecTBa. Kpucramuimueckue pemeTkd TBEPAbIX
BemiecTB. Juddys3us. bpoyHoBckoe nBHKEHHE.

Xumus u puzuka. ArperatHblie cocTosiHus BemectBa. [lonstue o0 arperaTHom
cocTosiHMM BemecTBa. ['a3oo0pasHble, XuAKMEe U TBepZAble BeIecTBa.
Kpucramnimueckue u amopdHble TBep/ible BemlecTBa. Pusnyeckue u
XUMUUYECKUE ABJICHUS.

Xumusiureorpagus.['eonornyeckoe CTpoeHrE INIAHETHI 3EMIISL:  IAPO, MAaHTHS,
muTocepa. DNEMEHTHBIM COCTaB TEOJIOTUYECKUX COCTABHBIX YacTe IUIAHETHI.
Munepasibl U ropHble OpoAbl. MarmMaTudeckue M OcCaJo4yHble (OpraHUYecKue u
HEOpraHWYEeCKHUe, B TOM YHCII€ U TOPIOYHUE) MOPOJIbI.

Xumuss u OuoJiorusi. XMMHUYECKHHA COCTaB JKMBOM KIETKU: HEOPraHHMYECKHE
(Bola ¥ MHUHEpaIbHBIC COJIM) U OpraHndeckue (OeiKu, JKUPHI, YTIIEBOIbI, BATAMUHBI)



BEIIIECTBA.

[TpocThie U CIIOKHBIE BEIIECTBA, KX POJIb B )KU3HEIEATEIBHOCTH OPTaHU3MOB.

buosiornueckass posnb Boabl B kuBou Kierke. dorocuHres. Poib

xjopoduiia B
dboTtocunTeze. buonormueckoe 3HaYCHHE >XUPOB, OENKOB, A(UPHBIX Macedn,
YIJ€BOJIOB ¥ BUTAMUHOB JIJIS KU3HEICATEIHLHOCTH OPTaHNU3MOB.

KavecTBeHHble peaknuu B XUMHHU. [[oHATHE O KAaYECTBEHHBIX PEAKIHAX KaK O
peaxIusX, BOCIHPHUHHMAEMbIX OPraHOJENTHYECKH C TOMOIIBI0 3pEHHUd, CIyxa,
oOousHUSA. AHanutudeckuil >3gdext. OrmpenensieMoe BEUIECTBO U PEAKTUB Ha
Hero. BO3MOXXHOCTH HM3MEHEHHUS pOJNM Ha MPOTHUBOMOJNOXHYIO. PacmpocTpanenue
3araxa 0/IeKOJIOHa, JyXOB WM JIE30/I0paHTa Kak mnpouecc Auddy3uu. O6pa3ibl

TBEPJBIX BEIIECTB KPUCTAJUIMUECKOTO cTpoeHus. Moaenu
KPUCTANIMYECKUX PEIIECTOK.

JemoncTpanun. Komneknus pasHBIX Teld M3 OJHOTO BEHIECTBA WM MaTepHaia
(manpumep, cTekiaa — JyaboparopHas nocyna). Kosmekuusi pa3iuyHbIX TeNl WM
dotorpaduit Ten U3 aNOMUHUSA JUISL  WUIIOCTPAllUM  HUJEU  «CBOMCTBA —
npUMEHEeHue». YueOHoe 000pyJoBaHUE, UCHOJIb3YyEMOE NPHU H3YYEHUH (PUBHKH,
Oouonoruu, reorpadud W XUMHUHU. ONekTpodopHas MaliMHa B JACHCTBUM.
['eorpaduueckue moxmenu (ryodyc, kapra). buosormueckue wmonaenu (MyJsKu
OpraHOB W CHCTEM OpPTaHOB pACTCHUH, KMBOTHBIX W dYejoBeka). DU3NUYECKHE |
XUMHUYECKUE MOJIENIM aTOMOB, MOJIEKYJI BEUIECTB U UX KPUCTALIMYECKUX PEIICTOK.
OObemMHBIC ¥ MIAPOCTEPIKHEBBIE MOJIETH BOJIbI, YIJIEKUCIOTO M CEPHUCTOTO Ta3oB,
METaHa. Pacnpoctpanenue
3armaxa oJIeK0JIOHaA, TyXO0B HJIH Ae30I0paHTa Kak rporiecc aud Gpy3un. O0pas3ipl TBEPA
BIX BEIIECTB KPHUCTAUIMYECKOTO CTPOCHHS. MOJENH KPUCTAIMYECKUX PEIIETOK.
Tpu arperaTHBIX COCTOSIHUS BOJIbI. «llepenrBanmey yriaeKUcaoro ra3a B CTakaH Ha
ypaBHOBEIIICHHBIX Becax. KoJiekius KpUCTaTMYecKux U aMOP(HBIX BEHIECTB U
u3nenuii 3 Hux. Komutekiuss MuHEpaaoB (a3ypuT, KOPYHHA, XaJIbKOTHPHT,
dbmoopur, Tanut). Koseknus TOpHBIX Topoa (TpaHUT, pasTudHble (OPMBI
KaJlblIdTa — MeJ, Mpamop, HU3BEeCTHSK). KoJlekuus Troprodnx HCKOMaeMbIX
(HedTh, KaMEHHBIN yToJb, chadibl, Topd). CrnupToBas 3KCTpakius xjaopodusia
U3 3CICHBIX JHCTheB. KadecTBeHHass peaknus Ha kuciopona. KadectBeHHas
peakuusi Ha YrieKUCHbld ra3. KauecTBeHHas peakivsi Ha U3BECTKOBYIO BOJY.

JlabopaTopHble onbIThl. ONUCaHWE CBOMCTB KHUCIOPOJA, YKCYCHOM KHCIIOTHI,
amoMunusi. CTpoeHue IUIaMeHu (CBEUM, CIHUPTOBKH, CYXOrO0 TOPIOYEro).
M3roroBieHne MojeNe  MOJIEKYJ XMMHYECKHX BEHIECTB U3 IUIACTHIMHA.
HaOmronenre  OpOYHOBCKOTO — JABMIKEHMS YaCTUUEK  UYEpPHOM  TyIU O
MUKpockorom Jabopatopun Touka Pocra. M3ydeHuwe rpaHuTa € MOMOIIBIO
YBEIMUUTETHHOTO CcTekiaa. OOHapyKEeHHE JKHpa B CEMEHax IIOJICOJTHEYHHKA U
rpenkoro opexa. OOHapykeHHe dS(QUPHBIX MaceJl B alelIbCUHOBOH KOpKE.
OOnapyxeHue kKpaxmaima u Oenka (KJICHKOBMHBI) B MIICHHYHONH MYKeE.
[Iponyckanue BbIIBIXaEMOI'O BO3/lyXa 4epe3 U3BECTKOBYIO BOAY.

Mamemamuxa ¢ xumuu

OTHocHuTeIbHbIE ATOMHASA H MOJIEKYJISAPpHasA MaCChI. [TonsiTe 06 OTHOCHTEIILHOM
aTOMHOMU U MOJICKYJ'DIpHOﬁ MacCax Ha OCHOBC BOI[OpOI[HOﬁ CANHUIIBI.



Haxosxnenne OTHOCHTENIBLHOM aTOMHOM MacChl XMMHYECKHUX JJIEMEHTOB IIO
tabmune J[. Y. MenneneeBa. HaxoxkaeHne OTHOCUTEIBLHON MOJIEKYJISPHON
Macchl o (opMyIsie BemecTBa KaK CYMMBI OTHOCHTEIBHBIX aTOMHBIX Macc,
COCTAaBJISTIONINX BEIIECTBO XMMHUYECKUX DJIIEMECHTOB.
MaccoBasi 10151 XHMHYECKOI'0 3JIEMEHTA B CJ10;KHOM BellleCTBe.
IToHsTHE O MACCOBOI JOIE€ XMMHUYECKOTO dJIeMeHTa (W) B CI0KHOM BEISCTBE U
ee pacuer 1o dopmyne BemecTBa. Haxoxaenune GopMyIibl BelecTna 1o
3HAQYEHUSIM MACCOBBIX J10JI€M 00Pa3yIOIIUX €ro 3JIEMEHTOB.
Yucrele BemiecTBa M cMecH. IloHsSTHE O YHMCTOM BEIIECTBE M O CMECH.
Cwmecu razoo0Opassbie (BO31yX, MPUPOJHBIN Ta3), >kuakue (HedTh) U TBEpIbIe
(ropHBIE TIOPO/IHI,
kyauHapHbie cMecu 1 CMC). Cmecu roMOTeHHBIE U TeTePOTreHHBIE.

O0bemHast 70J11 KOMIIOHEHTa ra3oBoii cmecH. IloHstme 00 00BeMHON
nose (¢) kommoHeHTa razoBoit cMecu. CocTaB BO3/yXxa U MPHUPOIHOTO ra3a. Pacuer
o0beMa KOMITOHEHTA Ta30BOM CMECH I10 €ro 00BEMHOM J10JIe 1 HA00OPOT.

MaccoBast 0 BewmecrBa B pacrBope. [loHstue o wmaccoBoil none
BemectBa (w) B pactBope. PacTBoputenb U pacTBOpEHHOE BeliecTBO. Pacuer
MacChl PACTBOPEHHOTO BEIIECTBA IO MAacce€ pacTBOpa H  MacCOBOM  JI0JIE
PACTBOPEHHOIO BENIECTBA W JPYTHME€ pPacyeThbl C UCIOIb30BAHUEM ITHUX MTOHATHUH.

IIpakTtuueckas padora «IIpuroToBieHue pacTBopa C 3aJaHHON
MAaCCOBOM J0JIE pACTBOPEHHOIO BEILIECTBAY.

MaccoBass gouas npumeceid. [IoHsATHE O 4YMCTOM BEIIECTBE U MPUMECH.
MaccoBass gons mnpumecu (w) B o0paslie HCXOAHOro BemiecTBa. (OCHOBHOE
BelieCcTBO. PacyeT Macchl OCHOBHOTO BeIIeCTBa IO Macce  BEIeCTBa,
COJIEPIKaIler0 OMPEJCIIEHHYI0 MacCOBYIO JIOJII0 MPHUMECEH, W APYTrue pacueThbl ¢
UCTIOJIb30BAaHUEM ITUX MOHATUH.

JemoHcTpanuu. MUHEPAIIBI KyIPUT U TEHOPUT. KoJeKIum pa3inaHbIX BULOB
MpaMopau W3ienuid (Wi WUIIOCTpauui u3nenuii) u3 Hero. CMechb pPEYHOrO H
caxapHoro mnecka um ux pasgenenue. Komnekuus HedTH U HePTENpPOIYKTOB.
Komneknus ~ ObITOBBIX  cMeced (KynaumHapHbiXx cmeceir, CMC, mamnyHen,
HamUTKOB u Jp.). Juarpamma o00BEMHOTo cocTaBa Bo3ayxa. Jluarpamma
00BEMHOTr0 cocTaBa MpHpoAHOro raza. OOpas3ibpl BEMIECTB M MaTepUajoB,
COJIEpIKAILIUX ONPEIETIEHHYIO OO TPUMECEH.

JlabopaTtopHble onbIThl. l3ydyeHue cocraBa OBITOBBIX KYJIMHApHBIX U
XO3SMCTBEHHBIX CMeECeHd II0 JTUKeTKaM. [3yyeHune coctaBa HEKOTOPBIX
OBITOBBIX U (papMaleBTUUECKHX MPENapaToB, COACPIKAIINX ONPEICICHHYIO JOII0
MIPUMECEH 110 X ITUKETKAM.

Aesnenus, npoucxooaujue c eeuiecmeamu

Paznenenue cmeceid. [loHdaTHE O pa3nelieHMM CMECE U OYMCTKE BEIIECTB.
Hekoropble mpocteiliine  cnocoObl  pa3fesieHus  CMeced:  IpOCEerBaHHUE,
paslesleHne CMEeCceW IOPOIIKOB JKejle3a W Cepbl, OTCTauBaHUE, JEKaHTalMs,
HEHTpU(YTUPOBAHUE, paA3/IeNIEHUE C MMOMOIIBIO IETUTEIbHOU BOPOHKH.

®OuabTpoBanue. unbTpoBaHUe B J1a0OpaTOpUH, OBITY U HA MPOU3BO/ICTBE.
[Tonsitue o ¢punbTpare.



Ancopoums. Ilonarue 06 aacopOuuu u ancopOeHTax. AKTUBUPOBAHHBIM Yrojb
KaK Ba)KHEHIIMNA aJJICOPOEHT, €ro UCIOJIb30BaHUE B OBITY, Ha NMPOU3BOJCTBE U B
BOCHHOM [IeJIe.
Y CTponCTBO MPOTUBOTA3a.
JueTnaasinus. JJuCTUIIIANUS KaK IPOLECC BBIACICHUS BEILECTBA U3
KUAKOW cMmecH. JlucTuinmupoBanHas BoJa U 00J1acTH €€ MPUMEHEHHS.
Kpucranauzanus wim BbinapuBanume. Kpuctanmmsanus U BbllIapUBaHUE B
naboparopun (KpuctamumzaTopsl U (paphopoBble YallKu sl BbIAPUBAHUA) H
npupoae. Ileperonka Hedru. Hedprenpoaykrsl. @pakiimoHHas neperoHka xKHuaKoro
BO3/YyXa.

IIpakTnueckas padora «OuncTKa MOBAPEHHOMN COJIN».

Xumuueckne peakunu. [ToHaTre 0 XUMUYECKON peakIy KaK MpoIecce
MIpEBpAaIECHUs OJIHUX BEILIECTB B IPYTrUe. Y CIOBUSITCUCHUS U TTPEKPAIICHUS
XAMUYECKUX PEAKIUH.

IIpusHakn xumuYeckux peakuuil. [Ipu3HaKm XMMHUYECKHX peaKLUN:
U3MEHEHUE 1BETA, BBINAJICHUE OCAJIKA, PACTBOPEHUE NIOJIYYEHHOI'O 0CaJIKa,
BBIJICJICHUE Ta3a.

HemoncTrpanuu. IIpocenmBanne cmecm MyKM UM CaxapHOro  IIecKa.
Pasnenenue cmecu NOpPOIIKOB cepwl M Kene3a. PazneneHue cMecu MOPOIKOB CEPbI
unecka. PasneneHue cMecHBOIBI M PACTUTEIIBHOIO  Macjia C  IIOMOIIBIO
nenutenbHoM  BopoHku.  LlentpudyrupoBanue. ®unbTpoBanue. Kosnekuus
pecnupaToOpHbIX MacOK M MapJeBbIX MOBSA30K. AJCOpPOLIMOHHBIE CBOWCTBA
aKTUBUPOBAHHOTO yris. Cuiaukareiab W €ro NpUMEHEHHWE B OBbITY U JIETKOH

MIPOMBIILJIEHHOCTH. [IpotuBoras u ero YCTPOUCTBO. [Tonyuenue
JUCTUNIMPOBAHHOM  BOJBI C IMOMOINBIO  JAOOPAaTOPHOM  YCTAaHOBKU  JUIA
MEPErOHKU KUIKOCTEU. Paznenenne

CMecH IepMaHraHaTa M JUXpoMara Kajus  CIIOCOOOM  KpHUCTaUIM3alUu.
Komnekuuss «Hedptes u HedTenmponykTe». B3aumonelcTBre MOPOIIKOB JKene3a U
cepsl IIpy HarpeBaHuu. [lomydeHne yriekuciaoro raza B3auMOJACHCTBUEM Mpamopa
C KHUCIOTOM M OOHapyXeHHEe €ero C T[OMOIIbI0 H3BECTKOBOM  BOJBIL.
Karanutuueckoe pasnoxkeHue Nepokcuia Bojopona (KaTaliu3arop — AMOKCHT
Maprasiia).

depMeEHTATUBHOE Pa3JI0KEHNE ITEPOKCH 1A BOJOPO1a C IOMOLIBIO KaTaaasbl.
KHCIIOTHBI OTHETYIIWTENb, €ro YCTPOMCTBO W MPUHIMN JeWcTBUA. Peaknus
HEUTpaau3ali OKpalleHHOTo (GeHOoN(PTaNIenHOM pacTBOpa IIENOYH KHCIOTOM.
B3anmopencTBue pacTBOpa IEpMaHraHara M JIMXpoMara Kalaus C pacTBOPOM
cynb(ura Hatpus. llomydenuwe ocanka rugpokcuma meau (1) wmm rumpoxcuaa
xene3a  (Ill)  peakumeit  oOmena. PacTBopeHHE MOJYyYEHHBIX  OCAJKOB
TUAPOKCHUJIOB METaJJIOB KHUCJIOTOM. [Tonyuenue YIJIEKUCIIOTO rasa
B3aMMOJICHCTBUEM pAaCcTBOpa KapOoHATa HATPUSI C KHUCIOTOM.

JlabopaTopHble omnbIThl. Pa3neneHne cmecu  Cyxoro MoOJOKa U
peuHoro mecka. MzroroBienue ¢unbTpa U3 QUIBTPOBAIBHOM OyMaru uiu
OymaxkHoi canderku. M3roroBieHne MapieBbIX —IOBA30K KakK  CpEACTBa
WHANBUAYAIbHON 3alllUThl B TEpUOA dnuieMuu rpumnna. M3yuenue cocrtaBa u
INPUMEHEHUs] CUHTETUYECKUX MOIOLIMX CPEICTB, COAEpIKallUMX SH3UMBI. M3ydeHue
YCTPOWCTBA 3a)KUTATIKU U €€ IJIaMEHHU.



Pacckaszvl no xumuu

Paccka3bl 00 yuyeHbIX. Beinaronmecs pycCKue y4eHble-XUMHUKH: )KU3Hb U
nestenbHoCTh M. B. JlomoHocoBa, JI. 1. MenneneeBa, A. M. bytneposa.

Paccka3pl 00 »jeMeHTax M BellecTBaxX. MeTaujbl: alllOMHHHH, KENe30,
30710T0. Hemeramnsl: a3ot, Bogopoa. Boaa. Xnopua narpusi. KapboHart kaybius.

Pacckaspl 0 peaknusix. @orocunres. I'openue. Koppo3us meTanios.

IIpakTnuyeckas padora (qoMallHUI SKCIEpUMEHT) «BripanuBanue
KpucTauioB coyimy». IlpakTudeckasi padora (JOMaIIHUNA SKCIIEPUMEHT)
«Koppo3zust meTamiosy.

KaneHpapHo-TemaTuyeckoe nnaHupoBaHue
ypokoB Xumu4eckas naboparopus Touka Pocta ( xumum B 7 Knacce
(nponeaeBTUYECKUIN KypC))

Yueon Ocrnoenvie 6uont
e asn Aam | Aam Tema ypoxa desamensrnocmu
ypo a a
K Helen (nna | (Pax odyuarowuxcsa
A ") m) (na ypoene yueonvix
(YH) oelicmeuil)

Tema 1. Xumus B nenrTpe ecrectso3nanus (11 yacon)

1 1 YH Xumus Kak Humezpuposeams 4acTHbIE
4acThb IPEIMETHBIC 3HAHUS B CUCTEMY
€CTECTBO3HAHU | 3HAHWUU O €CTECTBEHHOM MUPE.
1. [Ipenmer ObvsacHamb THATEKTUKY
XUMUN B3aMMOOTHOLICHUH YEJIOBEKA U

IPUPOBI, WILTFOCTPUPOBATH €€
npuMepamu. Xapaxmepuzoeamo
peIMeT XUMUH. Pasiuyams
TEJIa U BELIECTBA.
Xapaxmepuzosams CBOWCTBA
BEIIECTB KaK MX
WHAMBUIYaJIbHbIE TIPU3HAKHY.




2 VYH Habmonenne u | Yemanasnusams npuamHHO-
OKCIEPUMEHT | CJICJICTBEHHBIC CBSI3U MEKTY
KaK METO/IbI CBOMCTBaMHM BEIIECTB U
W3YUYCHHUS 001acTIMH MX IPUMCHCHUS.
ectecTBO3HaHus | Onucwvléams CBONCTBA
1 XUMHH HEKOTOPBIX BEUIECTB 10
OTpeJICTICHHOMY IIJIaHy C
MIOMOILBIO
PYCCKOTO (POJIHOTO) SI3bIKA
Xapaxmepuzoeamv OCHOBHBIE
METO/Ibl U3YUYEHUS
3 VH IIpakTuyeckas padora Ne 1. 3HakOMCTBO C
nabopaTopHbIM 00opyaoBanueM. [Ipasuia
TEXHUKU O€30MaCHOCTH
4 YH IpakTuueckas padora Ne 2. Habmoaenue 3a
ropsiieil cBe4oil. Y cTpoicTBO U paboTa
CIIUPTOBKHU
5VH MopenupoBanu | O6vscHAMb, 9TO TAKOE
e MOJIETb.
Knaccugpuyuposamo
MOJIENH Ha
MaTepHuaibHbIC u
6 VI }%;—IaKOB;Ie.
SUMIeCK pusodums mpumepsr
Pa3IMYHBIX TUIIOB MOJCIICH,
1 SHAK | UCIOJIb3YEMBIX MTPU
dbopmybl

N3YUCHHUHU PA3JINIHBIX
CCTCCTBCHHOHAYYHBIX
IpeaIMETOB

Ilepesooums Ha3BaHUS
XMMHUYECKHX DJIEMEHTOB B
CHMBOJIBHYIO CUCTEMY 3HAKOB




7YH

8 YH

XUMHASA "
¢duznka

9 VH

ArperaTtH
BIC
COCTOSIHHS
BELIECTB

ObvscHsmb, 9TO TAKOE aTOM,
MOJIEKYJia, NOH.
Xapaxkmepuzoeams
KPHUCTAUTUIECKOE COCTOSTHHE
BEIIECTB ¥ KPUCTAITNUECKUE
PCIIETKH.
Apeymenmuposamo
pPeaTbHOCTh MOJICKYJT
SBJICHUSAMU AP DY3UH U
OpPOYHOBCKOTO JIBHKCHHSI.
Mooenuposams 6POYHOBCKOE
JBYDKEHUE U

OnuUCHIBaMb Ty MOJICTD

XUMUSA U

reorpadu
s

XuMus
u
ouonoru
i

Xapaxkmepuzosamo
ra3oo0pasHble, KUAKHE U
TBEPJIbIC BEILIECTBA.
Paznuyame xpuctamimieckue
1 aMOp(HBIE TBEPAbIE
BEIIECTBA; PU3MUECKUE U
XUMUUYECKHUE SIBIICHMUS.
Ycemanaenusamos B3auMOCBS3H
MEXy MepexoiaMu
arperaTHbIX COCTOSIHUIM OJIHOTO
BeniecTBa. Habnrooams
XUMHUUYECKUN IKCIIEPUMEHT,
ONUCHIBAMb €TO0 U delamb
6b1600bl Ha €T0

OCHOBE




10

10 YH

Xapaxmepuzosamw
re0JIOTUYECKOE CTPOCHUE
IJIAHETHI 3eMJId.

Paznuuames Munepansl u
TOpPHBIE TTOPOJIBL;
MarMaTH4ecKHe U 0CaJl0YHbIC
noposl. A3yuams cOCTaB
TOPHOM IOPOABI €

ITOMOIIILIO ONTHYECKUX

pruOOPOB

11

11 VH

KauecTBeHHBIE
peakuu B
XUMUA

Yemanasnusamo
MEXKIIPEIMETHBIE CBA3U

MeX Ty OHOJIOTHEN U XUMHEH
Ha OCHOBE XMMHYECKOTO
COCTaBa KJICTKH.
Knaccuguyuposamo
BEIICCTBA KJICTKH U
OMKCHIBAThH UX POJIb B HEM.
Xapaxkmepuszosambs
OMOJIOTUYECKYIO POJIh BOJIBI.
Onucwieambs SIBJICHUE
dboTocuHTE3a U
pacKkpuleams poib
xJopoduiia B 3TOM
pOLIECCE.
Xapaxmepuzosambw
OMOIOTUYECKYIO POJTh
BaKHEMIIINX KJIACCOB
OPTraHUYECKUX COCAUHCHUN
TS KU3HEIEATEIbHOCTH
OpraHU3MOB.
DKCIEepUMEHTATILHO
00Ka3bléamb HAJIMUUE TEX WIIN
UHBIX OPraHUYECKUX
COCIMHCHUMN B
PACTUTEIBHBIX KJIIETKAX

ObvscHamb, 9TO TAKOE
Ka4eCTBCHHBIC PEAKIIUHN U
aHATTUTHICCKUN YD PEKT.
Paznuuams onpenensiemoe
BEIIISCTBO U PEAKTHB Ha
HETO.

1Iposooumsb Ka4eCTBEHHYIO
PCaKInIO Ha YIIICKUCITBIN
ras.

Onucviéams Ka4ECTBEHHVIO




Tema 2. MaTtemaTuka B xuMuu (9 yacon)

12 12 YH OtHocutenbH | O6wvsaAcHAmMb, YTO TAKOE
ble aTOMHAsI U | OTHOCHTEIbHASI aTOMHAas
MOJICKYJIIpHA | Macca M OTHOCHTEIbHAs
s1 MacChI MOJICKYJISIpHAsT Macca.
Onpeodensmo
OTHOCHUTEIIbHYIO aTOMHYIO
13 | 13 VH maccy no tadauue JI. H.
Maccosas MeHieneeBa.
A0 Paccuumvieamo
XUMMHCCKOTO | grgocurensHyo
MOJICKYJIIPHYIO Maccy
BEIIIECTBA I10 €ro
dhopMyJie
Xapaxmepuzoeamo
MacCOBYIO JIOJTIO
XHMHYECKOI'0 DJIEMEHTA B
CII0KHOM
JJIEMEHTA B gewecmeae u paccuumviéams
CJI0KHOM ee no e2o ghopmyne

BCIICCTBEC




14

14 VH

Yuctrie
BEIIIECTBA U
cMecHu

OO0beMHas
JIOJIS Ta3a B
cMecH

Paznuuams vucmeoie
gewecmasa u cmecu,
20MoO2eHHbvle U
2emepoceHnble CMeCU.
IIpusooums npumepoi
cmeceli pa3iuiHo20
azpe2amHo20 COCMOSIHUS U
ONUCHIBAMb UX POb U
3HaYeHue.
Hccneoosams cocmas
OBLIMOBLIX, KYIUHAPHBIX U
X035UCMBEHHbIX cMecell No
SMuKemKkam
Xapaxmepuzogamu
00beMHYI0 00110
KOMNOHEHMA 2a30601 CMecu
U paccuumsl8amn ee no
00veMy dmoti cmecu.
Onucwvieamsv oOvemmblil
cocmas ammocgepHo2o
6030yXa U NOHUMAMb
3HAYeHUe NOCMOAHCMEA
2mMmo2o cocmaesa OJis
300p06bs1
Xapaxmepuszosamuw
MAcco8yro 00110 8eujecmad
8 pacmeope u
paccuumslgams ee no Macce
pacmeopa. Ilpednazams
opyaue MooupuKkayuornHvle
pacuemul ¢
UCNONb308AHUEM DMUX
NOHAMULL

15

15 VH

16

17

16 YH

17 VH

MaccosBas
JIOJIst
BEIIECTBA B
pacTBope




IIpakTnueckas padora Ne 3. IlpurorosiieHue
pacTBOpa C 3aJaHHOM MacCOBOM JOJIEH
PAacCTBOPEHHOT'O BEILIECTBA

Pa3znuyams yucToe BemecTBO U
BEIIECTBO, COJIEprKalee
npumecu. KonndecTBeHHO
Xapaxkmepuso6ams MacCOBYIO
JI0JII0 TIpUMecH (W) B 00pa3siie
UCXOJHOI'O BEIECTRA.
IIpouzsooums pacyeT Macchl
OCHOBHOTO BEIIECTBA 0 Macce
BEIIECTBA, COACPKAILIETO
OIPEIENIEHHYI0 MaCCOBYIO
JIOJI0 TIPUMECEH, U APYTHUe
MOTA(DUKATTMOHHBIE PACYETHI C
UCTIOJIb30BAHUEM ITHX
nouatuid. Mccneoosams 10

ATUKETKAM COCTAB HEKOTONBIX

18 18 YH MaccoBas
JTOJIS
IpuMecen
19 19 YH
Pemenue
3a1a4 1
YIPaXHEHUN
20 20 YH

IIpakTuyeckas padbora 1o Teme
«MaremMaTuka B XUMUAN)

Tema 3. SIBnenns, npoucxoasimme ¢ Bemecrsamu (11 yacon)

21

21 YH

Pa3nenen
ne
CcMecei.
CriocoObl
paszaenaeHu

ObvscHaAmb PU3NYECKYIO
CYLIHOCTb, JIEXKAILlyI0 B OCHOBE
pa3feneHust CMecen u
OYHMCTKH BEIIECTB.
Xapaxkmepuzoeambo

22

22 VH

OubTpOBaHUE

AncopOrus

Jluctunnsmus

Xapakmepuzoeams ciocod
(buIbTpOBAHMSL.
Hzeomasnueams GyMaKHBIN
GunbTp U cobupams
YCTaHOBKY I (PHIILTPOBAHUSI.
IIpusooums ipuMepbI
UCITOJIB30BaHUS OBITOBBIX U
HPOM3BOJICTBEHHBIX (PHIIBTPOB.
Ilonumamsb BaXXHOCTb
UCITOJTH30BAHUS MapJICBBIX
MIOBSI30K KaK CPECTBA
WHIMBUYaTbHOH 3aIUTHI B
HepuoI

SIHJIEMUH TPHIIIA |

HN3Ir0TABJIMBATh UX




23 | 23 VH ObvscHamyb, 4TO TaKOE
ajcopOnuu u aacopOSHTHI.
Xapaxmepuzosams
a7IcOpOMpYIOIINE CBOMCTBA
AKTUBUPOBAHHOTO YTJISI U €TO
IPUMEHEHNE HA OTOW OCHOBE B
OBITY, Ha IPOU3BOJICTBE U B
BOE€HHOM aeine. Onucvieamo
YCTPOMCTBO
24 | 24 VH IPOTUBOTa3a
Ob6vscHAMb, 9TO TaKOE
JTUCTUILISALIUS U
JTUCTUJTMPOBAHHAS BOJA,
onucwvleams 00J1aCTU ee
PUMEHEHUS.
25 VH Xapaxmepuzosamw
kpuctamuzanuto. Cooupameo
YVOTAHNREY TTITAd RETITTANTARATIAAQ
25 OOGcyxIeHre pe3ynbTaTOB MPAKTHYeCKOi
padotrbl Ne 4. BripamnBanue KpUCTaIIOB
cou (AOMaITHUM OTIBIT)
26 | 26 YH IIpakTHyeckas padora
Ne 5. Ounctka
IIOBAPEHHOMW COJIU
27 | 27YH XUMUYECKH O6vscHAMb, 4TO TaKOE
€ peaxiuu. XUMUYECKas peaKiiusl.
YcnoBus Xapaxkmepuzosams yCIOBUS
MPOTEKAHUS TEUYEHUS U MPEKpaIeHUs
u XUMHUYECKUX PEAKIIUM.
peKpalieH Habniooams xumudeckuit
us AKCIIEPUMEHT, OMUCHIBATH
XUMHUYECKHU €ro U JIeJaTh BBIBOJIBI HAa €T0
28 28 YH HpI/ISHaKI/I OCHOBC.
XUMHYECK Hccneoosams coctaB u
ux NPUMEHEHUE CUHTETUYECKHUX
peakuun MOIOIIUX CPENCTB,
29 | 29 VH OO6cyxneHne pe3yabTaToB MPAKTHYeCKOM

padorbl Ne 6 «3ydyeHue npoiecca
KOPPO3UH KeJe3a» (JIOMalTHUM OTIbIT)




30 | 30 VH O0obmienue U | Boinoansame 3a1anns U
aKTyalu3alus | YINPaKHEHHS 110 TEME.
3HaHUU 10 Onpeoenamu npoOebl B
TEME JMYHBIX 3HAHUSX U PACUETHBIX
«sIBnenus, YMEHHUSX.
NpoucxXoasiu | Buicmpausamo
ec o0pa30BaTeNbHYIO
BEIIECTBAMUY. | TPACKTOPUIO IS
JUKBHUJAIIANA dTHX
po0EJIOB M MOJyUCHHUS
KEJIAeMOro pe3yJibTara
31 | 31 VH IIpakTuyeckas padora no reme
«SIBeHUs1, TPOUCXOAAIIUE C
BEII[CCTBAMM

Tema 4. Paccka3pl mo xummnu (4 yaca)

32 | 32 VH Yuenunueckas koH(pepeHuus «Breiaarommecs

pyCCKHE yueHble-XUMUKW». O KU3HU U

moaaranr rrtnanrir NM R MTAarrarranana Iyt

33 | 33VH Kounkypc coobmenuii yuanmuxcst «Moe

JI00MMOE XUMHUYECKOE BCIICCTBO» 00

AMIAAY IMMIITY  TTIATIXIOTIATIIIIIL IX NITAOITIATIIITL

34 | 34VH KoHKypc¢ yueHUYECKUX MPOEKTOB,

NOCRATITEHHULIA UCCTAETORAHUIM R nﬁrm(“rn

I'paduk npoBeaeHUs1 NPAKTHYECKUX U KOHTPOJIbHBIX padoT

Ne T IIpakTn
eMa pasaeJia
n/ YyecKue
1| a00ThI
1 | Xumus B TP Ne 1 TTP
LEHTpE No?
€CTECTBO3HAH )
2 MaremaTuka B XUMHUH IIP Ne 3 IIP
No4
3 SBnenns, ITP Ne 5 ITP
MPOUCXOIAIINE C No 6
BEIIIECTBAMH )
ITP No 6
4 Pacckasbl no xumun -
UTOro 6




OCHAILEHUE YYEFHOI' O

IIPOIJECCA

YMK «Xumus. 7 kiace»

1. Xumus. Beoasslii kypc. 7 knacc. [Iponenesruueckuii kypce (aBtopsl O.C.
I"a6puensa, U.I'. OctpoymoB, A.K. Axineounun). 160 c.

2. Metonnueckoe nmocodue. 7 kimacc (aBropsl O.C. ['abpuensn, ['.A.

[HIunapesa). 208 c. 3. Pabouas tetpaap. Xumus. 7 kiaacc (aBropsl O.C.

["abpuensn, I'.A. [llunapesa). 112 c. 4. [Ipaktukym. 7 knacc (aBroper O.C.

I"abpuensn, .B. Akcenosa). 80 c.

5. JJabopatopHoe obopynoanue «Touka pocTay.

HUHDOOPMAIIMOHHBIE CPE/[CTBA

HNuTepHeT-pecypcebl:

1. http://www.alhimik.ru [IpencraBnens pyOpHKH: COBETHI
aOUTYPHEHTY, YYHUTENI0 XUMHHU, CIPABOYHUK (OYeHb OOJIbINAs MOAOOpKa TaOJIHUI
U CIIPaBOYHBIX MATCPHUAJIOB), BECeNas XUMHsI, HOBOCTH, OJIUMITHA/IbI, KYHCTKamMepa
(Macca MHTEPECHBIX UCTOPUICCKUX CBEIICHHN).

2. http://www.hij.ru )Kypran «XuMHUs ¥ )KA3HB» MOHATHO M 3aHUMATEIIHHO
pacckas3biBaeT 000 BCEM MHTEPECHOM, UTO MPOUCXOINT B HAYKE M B MUPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html Dnextponnsrit xKypHan «XUMUKH
U XUMUSI», B KOTOPOM TIPEJICTABICHO MHOXECTBO OIBITOB IO XHUMHH,
3aHUMATENIbHOW HH(OPMAIIUH, TIO3BOJISIONICH YBIICYb YYCHUKOB
IKCTICPUMEHTAIBHOM YacThIO IPEMETa.

4. http://c-books.narod.ru BceBo3moskHas auTepaTypa 1o XHMHH.

5. http://www.drofa-ventana.ru M3secTHoe 31aTebCTBO YUSOHOM
auteparypsl. HOBUHKH HayYHO-TIOMY/ISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XUMHUH.

6. http://1september.ru Xypuan mis yauresnei u He ToabKo. bosbiioe
KOJINYECTBO pabOT YICHUKOB, B TOM YHCIIE U UCCIIEAOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  MIKOJbHBIN
HOPTall CO CChUIKaMH Ha 00Pa30BaTEIIbHBIC CANTHI 1O XUMHH.

8. www.periodictable.ru Coopuuk crareit 0 XUMHYECKHX 3JIEMEHTAX,
WILTIOCTPUPOBAHHBIN SKCIICPUMEHTOM.

O0beKTHI Y4eOHBIX IKCKYPCHI

1. My3eu (BUpPTyalbHBIC): MUHEPAJIOTUYECKHE, KPAEBETUECKHE,

XYyJ0’KECTBEHHBIE, TOJIMTEXHUYECKH.

2. JlaGopatopun: yueOHbIX 3aBEJCHHI, arpoxumiaadopaTopuu,
HKOJIOTUYECKHUE, CAaHAUIEMUOJIOTHYECKUE, XUMHUUecKas jadboparopust Touka
Pocra.

3. Anrexu.

4. TIpon3BOACTBEHHBIE OOBEKTHI: XMMUYECKHE 3aBOJIbI, BOJIOOYHCTHBHIE
COOPYXKEHUSI U JIpyrue MECTHbIE MPOU3BOJICTBA.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/




