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1. Hosodegoposcxkoe, 2024 r.



IHosgscHuTEALHAA 3AIIUCKA

Pabouast mporpamma nocTpoeHa Ha OCHOBE (yHIaMEHTAIBLHOTO Spa COIEPIKAHUS OCHOBHOTO 00IIIEero 00pa3oBaHus 1 COOTBETCTBYET
CJICAYHOIINM HOPMATHBHBIM JOKYMCHTAM:

. ®enepanpHblil 3aK0H Poccuiickoit @enepanmu ot 29 nexabpst 2012r. N273-D3 "O6 obpazoanuu B Poccuiickoii @eneparmn’.

. @enepanbHblil  TOCYIapCTBEHHBI 00pa30BaTENbHBIH CTAaHAAPT OCHOBHOIO 00Iero oOpa3oBaHUs, YTBEP)KICHHBI IPUKAa30M
MunucrepctBa oOpazoBanuss U Hayku P® or 17 pexkabps 2010r. Nel897 "OO6 ytBepkaeHuu denepaibHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeILHOrO CTaHAAapTa OCHOBHOTO 0011ero oopasoBanus".

. ITpuka3 MunucrepctBa oOpa3zoBanus U Hayku PD ot 29.12.2014r. N1644 "O BHeceHMM HW3MCHEHHH B INpHKa3 MUHHCTEPCTBA
obpaszoBanust 1 Hayku PD ot 17.12.2010r. N1897 "O6 yrBepxkaenuu ®I'OC ocHOoBHOrO 0011ero odbpazoBanus"

. [Tpukaz Muno6puayku ot 31.12.2015 r. Ne 1577 «O BHeceHUM U3MEHEHUU B (efepalbHbIi rocydapCTBEHHBIH 00pa3oBaTEIbHbII
CTaH/IapT OCHOBHOTO 00IIero o0pa3oBaHMs, YTBEPKACHHBINA MpHUKa3oM MuHUCTEepCcTBa 00pa3oBanus u Hayku Poccuiickoit denepanuu ot 17
nexabps 2010 r. N 1897»

. ITpuka3z MunucrepcrBa oopa3oBanus U Hayku Poccuiickoin @enepannu «O0 yTBepkIeHUH (henepaibHOro 0a3uCcHOro y4eOHOro niaHa
U NMPUMEPHBIX Y4eOHBIX MJIAHOB JJsi 00pa3oBaTeNbHBIX yupexaeHuil PO, peanusyroomux mporpaMmmsel obmiero odpasoBanus» ot 30 aBrycra
2010 roma Ne889

. [Tpuka3 MunucTepcTBa 00pa3zoBanusi U Hayku Poccuiickoit degepannu 0 BHECEHUH M3MEHEHUH B (eepanbHblii 0a3MCHBIA Y4eOHBIN
IUIaH M TpUMEpHble Yy4yeOHble NJaHbl JJs 00pa3oBaTENbHBIX Yy4pexJeHuili P®, peanu3yroummx mnporpaMmbsl o0mero o0Opa3oBaHHUs,
yTBEpXKJECHHbIE MpHKazoM MunucrepctBa obpaszoBanus PO or 9 mapra 2014 roga Nel312 «O6 yrtBepkacHuu (enepansbHOro 06a3ucHOro
y4eOHOro TiaHa U MPUMEPHBIX Y4eOHBIX MJIAHOB IS 00pa30BaTENbHBIX yupexaeHuil PO, peanusyommx nporpaMMbl 001Iero oopa3oBaHus
ot 30 aBrycra 2010 roma Ne889 (BBenenue 3-ro yaca GU3NIECKON KYIbTYpPHI).

. denepanbHblil IepeyeHb yUeOHUKOB, PEKOMEHI0BAaHHBIX (JIOMYLIeHHbIX) MuHKUCTEpCTBOM 00pa3oBaHus U HayKu PO K Mcnosib30BaHUIO
B 00pa3oBaTelbHOM IIpoliecce B 00mIeo0pa3oBaTeNbHBIX INKOJAX, yTBEPXKICHHBIM MpHKa3oM MHHHCTEpCTBAa OOpa3OBaHHUS W HAYKU
Poccuiickoit ®enepaunn ot 31 maprta 2014 r. Ne 253.



. [Tpukaz Muno6puayku P® ot 21 ampens 2016 roga Ne 459 «O BHeceHuM u3MeHeHMil B DenepalibHbI IepeueHb Y4EOHUKOB,
PEKOMEHIOBaHHBIX K MCIIOJIB30BaHUIO MPH peasn3allii UMEIOIINX FOCYAapCTBEHHYIO aKKpeaeTalnio 00pa3oBaTeNbHBIX POrpaMM OCHOBHOTO
o011ero, cpeaHero ooOIero oopa3oBaHus, YTBEPKICHHBIN MpuKka3oM MuHucTepcTBa o0pa3oBaHusi M Hayku Poccuiickoit denepamuu ot 31
Mapta 2014 r. Ne 253.

. N3menenuns B 6a3uCHBINA y4eOHBIH Mm1aH 00meo0pazoBaTeNbHbIX yupexaenuid PO, yreepkaeHHbl e mpukazoM MunoOpa3osanus Poccun
otT 3 uroHsa 2011 roma Ne1994.

. [Tpuka3z MuHuCcTEpCTBa 3ApaBOOXPAHEHNUs U coluanbHOro passutus Poccuiickoit ®enepaunn (Munsapascoupassutust Poccun) ot 26
aBrycta 2010r. N76n. "O6 yrBepxkaeHun EauHOro kBanum@uKalMOHHOTO CIPAaBOYHHMKA JOJDKHOCTEH PYKOBOAMTENEH, CHEUAINCTOB U
ciyKalux, pasaen "KpanudukamonHbple XapaKTepUCTUKH JOJDKHOCTEH paOOTHUKOB 00pa30BaHUs»

. OcHoBHas oOpa3oBaTesbHas MporpaMMa OCHOBHOTO o0I1ero oOpa3oBaHus 00pa30BaTEeNbHOM OpraHM3alliy, YTBEP)KIEHHAs ITPUKA30M
nupekTopa Nel41 or 25.01.2015 r.

. Ycras MOBY COIII ¢. HoBodenoposckoe.

. VYueOubrii uran MOBY COII c. HoBodenoposckoe Ha 2023-2024 yueOHBIN roja, YTBEP)KICHHBIA NpUKa3oM nupektopa Ne 219 ot
30.08.2023 r.

. NOJIOKEeHUe 0 paboueil mporpamme yaeOHOro npeaMera, Kypea, yrBepkaeHHas npukasom nupekropa Nel37 or 23 asrycra 2016 v

PaGouast mporpamma cOOTBETCTBYEeT TpeOOBaHUSM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 0Opa30BaTENIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro
00pa30oBaHMs M peas3yeT MporpaMMy (GOpMHUPOBAHUSI YHUBEPCATbHBIX YUE€OHBIX AeiicTBUl. Pabovas mporpamma paccurTaHa Ha MPEAMETHYIO
muHuto yaeOuukoB ['. E. Pynsutuca, ®@. I'. ®denpamana. 8—9 kiacc, uznatenscrBo «lIpocBemenuey, 2013 r.



1) Ilnanupyemblie pe3yabTaThl OCBOEHHUs MPOrpaMMbI Kypca « Xumus» B 8-9 kiiaccax
N3ydeHne XuMuUK B OCHOBHOM LIKOJIE AAET BO3MOXKHOCTh JOCTHYb
CIIEAYIONIUX PE3YIbTATOB B HAIIPABIICHUU JINYHOCTHOTO Pa3BUTHS:
1) BoCIHMTaHHWE POCCUHCKON T'paKTAHCKOW HIACHTHYHOCTH: MATPHOTH3MA, JIOOBM M yBaxkeHHs K OTe4ecTBY, YyBCTBAa TOPJOCTH 3a CBOIO
Ponuny, 3a poccHiiCKyI0 XHMUYECKYIO HAYKY;
2) hopmupoBaHKE 1ETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHKH, a
TaKXe COIMAILHOMY, KyJIbTYPHOMY, I3bIKOBOMY U IyXOBHOMY MHOTOO0OPa3UI0 COBPEMEHHOI'0 MUPA;
3) GopMupoBaHME OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH U CHOCOOHOCTH K CaMOPa3BUTHIO W camMoO00pa30BaHUIO HAa OCHOBE
MOTHUBALMU K O0YYEHHIO U MO3HAHHIO, BBIOOPY MPOGMIBHOT0 00pa3oBaHusl Ha OCHOBE MH(GOPMAIUH O CYHIECTBYIOIINX MPO(eccusx U TUUHBIX
npo¢eCCHOHANBbHBIX MPEANOYTEHUN, OCO3HAHHOMY MOCTPOEHHUIO WHIMBUAYATbHONH 00pa3oBaTENbHOM TPAaeKTOPUU C YYETOM YCTOHYMBBIX
MO03HABATEIbHBIX HHTEPECOB;
4) dopMmupoBaHHE KOMMYHHUKATHBHOH KOMIIETCHTHOCTH B 00pa30oBaTelbHOM, OOIIECTBEHHO IIOJE3HOH, Y4eOHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOW U APYTUX BUAAX IEATEIbHOCTH;
5) dbopmupoBaHUE TOHUMAHUS IEHHOCTH 370POBOr0 M 0€30MacHOro oOpa3a >KHU3HHU; YCBOCHHE MPABUJI WHIAMBHUIYAIbHOTO M KOJUICKTUBHOTO
0e30I1acHOT0 MOBEICHHSI B YPE3BbIUANHBIX CUTYAIHX, YTPOXKAIOIINX KU3HU H 3I0POBBIO JFOICH;
6) dopmupoBaHHe MO3HABATEIHLHON U MH(MOPMAIIMOHHON KYJIBTYPhI, B TOM YHCIIE Pa3BUTHE HABBIKOB CAMOCTOSTEILHON PabOThI ¢ y4eOHBIMU
MOCOOMSIMH, KHUTAMH, TOCTYITHBIMU UHCTPYMEHTAMHU M TEXHHYECKHUMH CPEICTBAMU MH(POPMAIMOHHBIX TEXHOJIOT A,
7) bopmupoBaHHE OCHOB IKOJOTMYECKOTO CO3HAHMS Ha OCHOBE TMPH3HAHUS IIEHHOCTH KM3HU BO BCeX € MPOSBICHHUSIX U HEOOXOTMMOCTH
OTBETCTBEHHOTr0, OEpEXHOr0 OTHOIICHUS K OKPYXKAIOIIeH cpene;
8) pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKUX 3aJad, YMEHUS HAXOAWUTh aJeKBAaTHBIE CIIOCOOBI IO BEICHHS M B3aMMOJICHCTBHS C
napTHEpaMu BO BpeMsl y4eOHOW M BHEyueOHOW N1esITeNbHOCTH, CIOCOOHOCTH OIIEHHBATh IMPOOJIEMHBIE CHUTYallMd U ONEpPaTHBHO MPUHUMATh
OTBETCTBEHHBIC PELICHHS B Pa3iMUYHBIX MPOIYKTHUBHBIX BHJAX AEITeNbHOCTU (yueOHas MOMCKOBO-HCCIENOBATENbCKasl, KIyOHas, IPOeKTHas,
KpY’KKOBas U T. I1.).
MertanpeaMeTHBIMU pe3yJIbTaTaMU OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM POrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHus SBISIFOTCS:
1) oBnameHHe HaBBIKAMH CaMOCTOSTEIBHOIO MPUOOPETEHUS HOBBIX 3HAHWW, OpPraHU3allid y4eOHOM JICSITeTbHOCTH, MOMCKA CPEICTB €&
OCYILIECTBIICHHUS;
2) yMeHHe TUIAHUPOBATh MYTH JOCTHIKEHHS IeJIed Ha OCHOBE CaMOCTOSTEIILHOIO aHaIHM3a YCIOBHH U CPEICTB UX JAOCTHIKCHHS, BBIACIATH
aNbTePHATUBHBIE CIOCOOBI JOCTHUKEHUS IIENIM U BHIOMpPATh HanOosee 3PGEeKTUBHBIN COCO0, OCYIIECTBIIATh MO3HABATEIbHYIO pedleKkchio B
OTHOIIICHUY JIEUCTBUH 1O PEIICHUIO y4eOHBIX U TO3HABATENBHBIX 337124,



3) yMeHHe TMOHMMATh MPOOJEMY, CTaBHTh BOMPOCHI, BBIIBHTaTh THIIOTE3Y, JaBaTh OINPEIACICHUS IMOHATHIM, KJIacCH(UIUPOBATH,
CTPYKTYpPUPOBATh MaTepHal, IPOBOAUTH IKCIIEPUMEHTHI, apryMEHTHPOBATh COOCTBEHHYIO O3UIINIO, (OPMYIHUPOBATH BHIBOABI U 3aKJIIOUCHHUS;
4) yMeHHE COOTHOCHUTh CBOM JCHCTBUS C IUIAHHUPYEMBIMH pPE3yJIbTaTaMH, OCYLIECTBISATH KOHTPOJb CBOCH JEATEIBHOCTH B MPOIIECCE
JOCTH)KEHUS pe3ysibTaTa, ONpenessiTh Clioco0bl IefiCTBUI B paMKaXxX MPeJIOKEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTUPOBATh CBOM JICHCTBUSA B
COOTBETCTBHHM C U3MEHSIOIIEICS cCUTYyalueil;

5) ¢opmupoBaHHEe W pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIOJIB30BAHUS WHCTPYMECHTOB M TEXHHUYECKHX CPEICTB HMHGOPMAIIMOHHBIX
TEXHOJOTUN (KOMITBIOTEPOB U MPOrPAMMHOT0 00€CIIeUeHHs) KaK MHCTPYMEHTAIbHOW OCHOBBI Pa3BUTHS KOMMYHHMKATHBHBIX U MO3HABATEILHBIX
YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUH;

6) yMeHue co31aBaTh, IPUMEHSTh U IPEOOPA30BBIBATh 3HAKH U CUMBOJIBI, MOJICIH ¥ CXEMbI [UIS PEIICHHs Y4eOHbBIX U ITO3HABATEILHBIX 337134,

7) ymeHue H3BJIEKaTh MH(DOPMAIMIO W3 PA3]IMYHBIX MCTOYHHMKOB (BKIJIIOYAs CPEACTBA MacCOBOM HMH(MOpMAIMK, KOMIAKT-IUCKH Y4€OHOro
Ha3HayeHus, pecypchl VHTepHeTa), CBOOOIHO MOJb30BATHCS CIPABOYHOM IUTEpaTypoil, B TOM 4YHCIE W Ha SJICKTPOHHBIX HOCHTEIX,
co0r01aTh HOPMBI HH(GOPMAIIMOHHON N30UPATETLHOCTH, STHKH;

8) yMeHue Ha IpaKTUKE MOJIb30BaThCsl OCHOBHBIMHU JIOTHYECKUMHU MTPUEMaMK, METOIaMH HAOJFOICHHUS, MOJICIMPOBAHUS, OO BSICHEHHUS, PEIICHUS
po0JieM, MPOTHO3UPOBAHUS U JP.;

9) yMeHHe OpraHU30BaTh CBOO KHM3Hb B COOTBETCTBHHU C MPEICTABICHUSIMHU O 3JJ0POBOM 00pa3e jKU3HH, IpaBaxX U 005A3aHHOCTAX IPaKIaHUHA,
IIEHHOCTSX OBITHS, KyJbTYPhl U COIIMAIIBHOTO B3aUMOJICHCTBUS;

10) ymeHwe€ BBITOJIHATH MO3HABATEIBHBIC U MPAKTHUYCCKHE 3aJaHMsI, B TOM YHCJIC TPOCKTHBIC,

11) yMeHue cCaMOCTOSITeIbHO U apryMEHTHPOBAHHO OIICHWBATH CBOM JICHCTBHS M JICHCTBUS OJIHOKJIACCHUKOB, COJEPXKATEIbHO 00OCHOBBIBAs
NPaBUJILHOCTh MJIM OMIMOOYHOCTh pe3yJibTaTa U criocoda JeiCTBUS, aJleKBAaTHO OLICHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PakTH4ecKOro
WIH MIPEATO0JIaraeMoro pacxo/ia pecypcoB Ha pPelIeHUE 3a/1a4, a TAKKE CBOUM BO3MOXHOCTH B JIOCTUKEHHUH LI€JIM ONPEIeJIEHHON CI0XKHOCTH;
12) ymenue pabortath B rpymnmne — 3(QQEKTHBHO COTPYAHHYATh M B3aMMOJCHCTBOBATh Ha OCHOBE KOOPAMHAIIMU PA3JIMYHBIX MO3MIHU TPH
BbIpaOOTKE OOIIEro pelIeHHsI B COBMECTHOM NeATENbHOCTH; CIIyIIaTh NapTHEPa, GOPMYyIHUPOBATH U APTyMEHTUPOBATH CBOE MHEHHE, KOPPEKTHO
OTCTauBaTh CBOIO MO3UILIMIO U KOOPAUHUPOBATh €€ C MO3ULMEN NapTHEPOB, B TOM YUCJIE B CUTyallud CTOJIKHOBEHHUS MHTEPECOB; MPOAYKTUBHO
pa3pemaTh KOH(GIMKTHI HAa OCHOBE Y4ETa MHTEPECOB M MO3UIUN BCEX €ro yYaCTHHKOB, MOMCKAa U OICHKU albTEPHATHBHBIX CIIOCOOOB
paspenieHust KOH(IUKTOB.

[IpenmeTtHbIMU pe3yibTaTaMu ocBoeHuss OCHOBHOI 00pa30BaTEIbHOI MPOrpaMMbl OCHOBHOI'O O0IIIEro 00pa3oBaHus SBIISIOTCA:

1) dopmupoBaHUE TIEPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MMPEICTABICHUI O BEIIECTBAX, UX MPEBPAIICHUSIX U TPAKTUIECKOM MPUMCHEHUN;
OBJIaJICHUE TTOHSATUUHBIM alnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;



2) 0CcO3HaHKHE 00BEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, XUMHUYECKHX MPEBpPAIICHHIA
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHHH JKMBOM W HEXUBOM MPUPOABI; YIIIyOJIeHHE MPEACTaBICHUN O
MaTepuaibHOM €IUHCTBE MUPA;

3) oBnazeHHE OCHOBAMH XHMHYECKOW TPAMOTHOCTH: CIOCOOHOCTHIO aHAJIM3UPOBATh U OOBEKTHBHO OIICHHUBATh JKU3HCHHBIC CHTYallWH,
CBSI3aHHBIE C XUMHEH, HaBbIKaMU 0€30MacHOr0 00palleHus ¢ BEIIeCTBAMHU, UCI0JIb3yEMbIMH B TIOBCETHEBHOW JKU3HU; YMEHHEM aHAU3UPOBATh
Y TUITAHUPOBATH DKOJIOTMYECKU 0e30IacHOE OBEIEHUE B IIENISIX COepeKeHUs 3J0POBbS U OKPYXKaIolell Cpeabl;

4)  ¢dopMupoBaHHME YMEHHH YCTaHABJIUBATh CBSI3U MEXKIY peaibHO HAOMIOAAEMBbIMH XHUMHUYECKMMHU SBJICHUSMU U  IPOLIECCAMH,
MIPOUCXOASIIIMMU B MUKPOMMPE, OOBSICHITh IPUYMHBI MHOI000pa3us BELIECTB, 3aBUCHUMOCTb UX CBOICTB OT COCTaBa M CTPOEHHUSA, a TaKkKe
3aBUCHUMOCTb IIPUMEHEHMSI BEIIECTB OT UX CBOICTB;

5) mpuoOpereHHe OIbITa MCIOJIB30BAHUS PA3JIMYHBIX METOIOB M3y4YCHHUs BEIICCTB; HAOIIOACHHS 3a MX MPEBPALICHUSMHU HPU MPOBEICHUU
HECJIOKHBIX XMMHUYECKUX 3KCIIEPUMEHTOB C UCIOJIb30BaHUEM JIAOOpaTOPHOTo 000Py10BaHUS U IPUOOPOB;

6) yMeHHe OKa3blBaTh IEPBYIO IMOMOIb MPH OTPABJICHHUIX, OXKOrax M JIPYrMX TpaBMax, CBSA3aHHBIX C BEHICCTBAMH M J1aOOPATOPHBIM
000pyTI0BaHUEM;

7) oBnanenue mpuéMamu paboThl ¢ WH(MOPMAIKEH XHUMHUYECKOrO COACpKaHMs, MPEICTABICHHON B pa3Hoil Gopme (B BHIe TeKcTa, Gopmy,
rpaduKoB, TAOJUYHBIX JaHHBIX, cXeM, (pororpaduii u ap.);

8) co3maHue OCHOBBI it GOPMHUPOBAHUS HHTEPECA K PACIIMPCHUIO U YTIIYOJICHUI0 XUMUYCCKUX 3HAHUN U BHIOOpA XUMHHU KaK MPOQPHIBHOTO
npeaMeTa IMpu Tepexoje Ha CTYNeHb CpeAHero (MoJIHOro) obmero oOpa3oBaHMs, a B JajlbHEWIIeM M B KadecTBe c(epbl CBoOei
npodeccuoHaIbHON ASSITEbHOCTH;

9) ¢dopmupoBaHue NpeCTaBICHUH O 3HAYEHHMHM XMMHYECKOH HAayKW B PELICHWH COBPEMEHHBIX 3KOJIOTMYECKHX MPOOJeM, B TOM 4YHCIIE B
MPEJOTBPALLIEHUH TEXHOT€HHBIX U KOJOTHYECKUX KaTacTpog.



2) COAEPXXAHUE KYPCA «XUMMUSI»

8 KkJ1acc

Paznen 1. OcHoBHbIE NOHATHS XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MpeacTaBJIeHHI)

[IpeameT xumuun. XuMus Kak 4acTh €CTECTBO3HaHMS. BemiecTBa m WX cBoWcCTBa. MeTOMBI MO3HAHUS B XMMUHU: HAOIIOJICHUE, DKCITEPUMEHT.
[Tpuémer 6e3omacHoi paboThl ¢ 00opyaoBaHuEM U BemecTBamu. CTpoenne uiamenn. YucTeie BemectBa u cMecu. CrocoObl OUMCTKU BEIIECTB:
oTcTauBaHue, PUIbTPOBAHUE, BEITAPUBAHUE, KPUCTAJUIA3AIUS, JUCTHILISALIHS

@U3NYECKUE U XUMUYECKUE ABJICHUSA. XUMHUYECKUE PEAKLUH.

[Ipu3HakM XMMHUYECKUX PEAKIHMI M YCJIOBUS BO3HUKHOBEHHS W TE€UEHHS XMUMUYECKHX pEakUuil. ATOMBI, MOJIEKYJbl U HOHBI. BemectBa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIpHOro cTpoeHus. Kpucrammmyeckue u amopQHbIe BelecTBa.

Kpucrammueckue pemérku: MOHHAsA, aTOMHAas M MOJIEKYJisipHas. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT TUIIA KPUCTAUIMYECKOH pEHIETKU.
[IpocTtbie U cioXHbBIE BEeNIECTBA. XUMUYECKUHN 3J1eMEeHT. MeTauibl 1 HeMeTallibl. ATOMHasl enHuLa Macchl. OTHOCUTENbHASA aTOMHAsI Macca.
S3pIK XUMHH. 3HAKKM XUMHYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB. XuUMHUecKue (GopMyibl. OTHOCUTENbHAST MOJICKYIISIpHAs
Macca. KadecTBeHHBI M KOJWYECTBEHHBI COCTaB BEIIECTBA. BhrumcieHus mo xumuueckum Qopmynam. MaccoBas J0Jsl XMMHYECKOTO
JJIEMEHTa B CJIOKHOM BEIIECTBE. BalleHTHOCTh XMMHMUYECKUX 3JeMeHTOB. OmpenerneHrue BaJCHTHOCTH JJIEMEHTOB MO ¢GopMysie OMHApPHBIX
coenuHeHnit. CocTaBiieHnE XUMUYECKUX (POpMysT OMHAPHBIX COETMHEHHH 110 BaJI€HTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yU€HHE. 3aKOH COXPaHEHUSI MAaCChI BEIIECTB.

Kuzep u nesrensHocTe M. B. JIoMoHOcOBa. Xumunueckue ypaBHEHUs. Tunbl xumudeckux peakuuii. Kucinopon. Haxoxnenue B mpupone.
[lonyuenue kuciopona B 1a00OpaTopuu M NPOMBIIUIEHHOCTH. (DU3NUECKME M XUMHUYECKUE CBoOWcTBa kuciopona. I'openme. OKcCHIBI.
[Ipumenenue kucnopona. KpyroBopor kucinopona B npupozae. O30H, aioTponust kuciopoaa. Bo3myx u ero cocras. 3ammra aTrMoCchEpHOTo
BO3/yXa OT 3arpsi3HEHUN.

Bonopon. Haxoxnenne B mpupone. Ilomyuenue Bojopona B 1abopaTopuu U MPOMBINUIEHHOCTH. PU3NYecKMe M XUMHUYECKHE CBOWCTBA
Bozioponia. Bomopoa — BoccTranoBuTenb. Mepsl 6e30macHoCTH 1pu padoTe ¢ Bogopoaom. [Ipumenenne Bogopoaa.

Bona. Meronsr onpenenenusi coctaBa BoAbl — aHaiu3 M cuHTe3. dusmueckue cBoiicTBa Boabl. Boma B mpupoge u cnocoObl €€ O4YMCTKH.
Abspanus Bonbl. XUMUYECKHE CBOMcTBa BOoAbL. [Ipumenenue Bonbl. Boga — pactBopurtens. PactBoprumocTs BeniecTB B Bojae. MaccoBast 10
pacTBOPEHHOIO BEILIECTBA.

KonuuectBennbie oTHOIIEHHS B XuMuU. KonnuecTBo BelecTa.

Mons. Monsipaast macca. 3akoH ABorajapo. MomsipHblii 00bEM Ta30B. OTHOCHTENbHAS MJIOTHOCTH T'a30B. OOBEMHBIE OTHOIICHUS Ta30B MPH
XUMUYECKUX PEAKLIHIX.

Baxneiimme xmaccel HeopraHudeckux coenuHeHnit. Okcuubl: cocraB, kiaccupukanus. OCHOBHBIC M KUCIOTHBIE OKCHAbl. HoMeHKkmaTtypa
okcu10B. PU3nyECcKre 1 XUMUYECKHE CBOMCTBA, MOJTYUYEHHE U TPUMEHEHUE OKCHJIOB.

TIuapoxceuasl. Kimaccudukanms rugpokcumnoB. OcHoBanus. Cocras.



[[[€noum u HEpacTBOpUMBIE OCHOBaHUA. HoMeHknaTtypa. @u3nueckrue U XMMUYECKUE CBOMCTBA OCHOBaHMM. Peakius HelTpanu3anuu.
[Tonyuenue u npuMeHeHre OCHOBaHUN. AM(OTEpHBIE OKCHUJIBI U THAPOKCHIBI.

Kucnoter. CoctaB. Knaccuduxanus. Homenknarypa. @usnueckre

Y XUMUYECKHE CBOMCTBA KUCJIOT. BBITECHUTENBHBIN PsI/i METAILIOB.

Comu. CocraB. Knaccugukanus. Homenknatypa. @usznueckue cBoiicTa coseil. PactBopumocTs coneil B Bojge. XUMHUUYECKHE CBOMCTBA COJIEH.
Crioco6s1 mosmyuenus coneii. [Ipumenenue comneil.

I'enernueckas cBs3b MEKIY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCAMHEHUN.

JemoncTpanun. O3HakoMIIeHHE ¢ Ja0OpaTOPHBIM 000py10BaHUEM; TPUEMBI O€30I1acCHOI pabOThI ¢ HUM.

CriocoOb! OUMCTKU BELIECTB: KPUCTAIN3ALNs, 11 CTUIUIALIUS.

HarpeBanue caxapa. Harpesanue napaduna. ['operne napaduna.

B3aunmMopeiicTBue pacTBOpoB: KapOOHaTa HATPUSA W COJITHOM KUCIHOTHI, cyibdata menu(ll) m runpoxcuaa narpus. B3aumopeiictBue
cBexeocaxiéHHoro ruapokcuaa Meau(ll) ¢ pacTBopoM rimroKo3bl IpU OOBIYHBIX YCIOBHUSX M IPU HAIPEBAHUU.

ITpuMepsl MPOCTHIX U CIOKHBIX BEUIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX.

lapocTepxHEBbIE MOEIN MOJIEKYJI METaHa, aMMHUaKa, BOJIbI, XJIOPOBOAOPOa, okcuaa yraepona(IVv).

Mognenn KpuCTaNIMYECKUX PEIETOK pa3HOro TUIIA.

OnbITHI, TOATBEPKIAIOIINE 3aKOH COXPAHEHUS MaCChl BEILIECTB.

dusnueckre 1 XMMHUYECKHe cBoWcTBa kuciopona. [lonyuenue u cobupanue Kuciaopoga METOOM BBHITECHEHUS BO3/1yXa U METOAO0M
BBITECHEHUS BOJBL. Y CIIOBUS BOSHUKHOBEHHUA U IIpeKpalieHus ropenus. [lonydenue ozona. OnpeneneHrue cocraBa Bo3ayxa.
[Tonyuenue Bonopona B anmnapare Kumrma, npoBepka BOIopoJa Ha YUCTOTY, TOPEHUE BOJOPOAA HA BO3AYyXE U B KU CIOPOJE,

cobupaHue BOJIOPO/Ia METOJIOM BHITECHEHHS BO3/1yXa U BOJIBI.

Amnamus Boasl. CuHTe3 Bobl. B3anMonelicTBre BOJIBI C HATPUEM, KaJIbIIeM, MarHUEM, OKCHIOM Kajiblius, okcuaoM yriaepona(lV), okcumiom
dochopa(V) u ucnbITaHUE NOTYYEHHBIX PACTBOPOB MHAMKATOPOM.

XUMHUECKHUE COSTMHEHUS KOIMYECTBOM BellecTBa 1 Moiib.

OO0pas31Lbl OKCUA0B, KUCIIOT, OCHOBAHUM U cosell. HelTpanu3auus ménouun KUCIoToN B IPUCYTCTBUU UHAUKATOPA.

JlaGopaTopHbie onbIThI. PaccMoTpeHMe BEIIECTB C pa3JIM4yHbIMU (PU3NUYECKUMU CBOMcTBaMu. Pa3ienienue cMecu ¢ MOMOIIBI0 MarHUTA.
ITpumeps! GpU3NIECKUX U XUMUYECKUX SIBJICHHUH.

O3HakoMiIeHHE ¢ 00pa3aMy IPOCTHIX (METAJUIBI U HEMETAJJIbl) U CIIO’KHBIX BELIECTB, MUHEPAJIOB U TOPHBIX MOPO/I.

Paznoxenue ocHoBHoro kapoonara meau(1l). Peakuus 3amenieHus Meau jKene30M.

O3HakomiieHHE ¢ 00pa3liaMu OKCHUJIOB.

BsaumogeiictBue Bogopoza ¢ okcugom meau(Il)

OnbIThl, MOATBEPKAAIOIINE XMMHUECKHE CBOMCTBA OKCUIOB, KUCIIOT, OCHOBAaHUM, aM(POTEPHBIX THIPOKCUIIOB U COJICH

[MpakTnueckas padota 1. [Ipuémer 6e3omacHoit paboThI ¢ 000pyaOBaHKEM U BemecTBaMu. CTpoeHUE TIIaMEHH.

[Tpaktuueckas padora 2. OuncTKa 3arps3HEHHON MOBAPEHHOM COJIH.



[Ipaktnueckas padota 3. [lonyuenue u cBoiCTBa KHCIOPOA.

[Ipaktueckas padota 4. [lonyueHnue Bogopoia U UCCIEI0BaHNE €r0 CBOMCTB.

[Ipaktuueckas padota S. IIpuroToBieHrne pacTBOPOB COJICH C onpenenéHHON MacCoBOM 10J1ei pacTBOPEHHOTO BELIECTBA.

[Ipaktuueckas padota 6. Pemenue sxcnepuMeHTaIbHBIX 3a/1a4 10 TeMe «BakHelIne Ki1acChl HEOPraHMYECKUX COSIUHEHUIN

Paznen 2. [lepnoauyeckuii 3aK0H 1 NepuoAMYecKas cucreMa xumMuueckux 3jiemMeHToB /1. M. MenneneeBa. CTpoenue aroma
[lepBoHavasbHBIE MOMBITKH KJIacCH(UKALUU XUMUYECKHX 3reMeHTOoB. [loHATHE 0 rpynmax CXOIHBIX 3JeMEHTOB. EcTecTBeHHBIE ceMelicTBa
IIEJIOYHBIX METAJJIOB U raJOreHOB. biaropoHble ra3sl.

[lepuonnueckuit 3akon J[. . MenneneeBa. [lepuonuueckas cucrema Kak €CTECTBEHHO-Hay4Hasl KiacCH(DUKALMSI XUMHYECKUX IJIEMEHTOB.
Tabmuunast popma npencTaBiieHus Kiaaccu(UKauu XUMHUYECKUX 3eMeHTOB. CTpykrypa Tabmuisl «llepuonnyeckas cucTeMa XMMHUYECKUX
anemenToB J[. . MenzaeneeBa» (kopotkas gopma): A- u b-rpymimsl, nepruoasl. @u3nueckuil CMbICI MOPSIKOBOIO 3JI€MEHTa, HOMEpa Mepuo/a,
HOMEPA T'PYIIIHI (7151 3JIEMEHTOB A-TpyTIM).

Crtpoenue aToma: siAPO U dIEKTpoHHAs 00ojoyka. CocTaB aTOMHBIX s/Iep: MPOTOHBI U HEUTPOHBI. M30ToMBI. 3aps aTOMHOrO siipa, MacCoOBOE
YHCII0, OTHOCUTENbHAsI aTOMHAsi Macca. CoBpeMeHHast JOpMYITUPOBKA MOHSATHS «XUMHUYECKUNA DIIEMEHTY.

DneKTpoHHas 000JI0YKa aToMa: MOHSATHE 00 YHEPreTHUYECKOM YPOBHE (dJIEKTPOHHOM CJIO€), ero EMKOCTH. 3aloIHEHUE SIIEKTPOHHBIX CIIOEB Y
ATOMOB 3JIEMEHTOB IIEPBOr O—TPETHErO IEPHUOI0B.

CoBpeMenHas (opMyIMpOBKa MEPUOIMYECKOro 3aKOHA. 3HaueHHe nepuoanyeckoro 3akoHa. Hayunbelie noctmwxkenus /. M. Menpeneena:
HCIIPABJICHNE OTHOCUTEIBHBIX aTOMHBIX MaccC, IPEJCKa3aHUue CYIIECTBOBAHUS HEOTKPBITBHIX MIEMEHTOB, IEPECTAaHOBKU XUMHYECKUX 3JIEMEHTOB
B epuoauueckon cucreme. JKuznb u nesitenbHocts /. 11. Menaeneena.

JeMoHcTpanmu. Pu3nyeckue CBOWCTBA WIEIOYHBIX METAJUIOB. B3ammoneiicTBue oOkcuaoB HaTpus, MarHus, ¢ocdopa, cepbl ¢ BOAOH,
HCCJIEI0BAHUE CBOWCTB ITOJIYYEHHBIX IPOIYKTOB.

B3aumopaeiicTBue HaTpust U Kayus ¢ Bogoi. @u3nyeckue CBOWCTBA rajloreHoB. BzauMoieiicTBie amfoMUHUSA € XJIOPOM, OpOMOM U HOJIOM.
Paznen 3. CTpoeHue BemecTBa

DNEeKTPOOTPULIATENBHOCTh XMMUYECKUX 3J1€eMEHTOB. OCHOBHBIE BU/Ibl XUMHYECKOW CBS3U: KOBAJICHTHAsl HEMOJISIpHAs, KOBAJIEHTHAsl MOJISIpHAs,
MOHHAas. BaJe€HTHOCTH 3JIEMEHTOB B CBETE JIEKTPOHHOU Teopur. CreneHb okucienusd. [IpaBuia onpeneneHus CTeneHn OKUCIEHUS 3JIEMEHTOB.
JdemoncTpanuu. ComocraBiieHne PU3NKO-XUMUYECKUX CBOMCTB COSTMHEHUN C KOBAJICHTHBIMUA U MOHHBIMH CBSI3SIMH.

9 knacce

Pa3znea 1. MHoroodpa3ue XuMH4YeCKNX peakmuii

Knaccudukanus XUMHYECKHX pEaKLIUW: pEeaKIUH COCOUHEHHS, Pa3JIOKEeHUs, 3aMelleHus, oOmeHa. OKHUCIUTETbHO-BOCCTAHOBUTEIBHbIE
peakuuu. OKUCIUTENb, BOCCTAHOBHUTENb, TMPOIECCHl OKHUCIEHMS U BoccTaHOBNeHUs. (CoCTaBJeHHE YpPAaBHEHHM OKHCIUTENBHO -
BOCCTAaHOBUTEIBHBIX PEAKIUi C MOMOIIBI0 METO/IA 3JIEKTPOHHOT0 OasaHca.

TennoBbie 2GGEKTHl XUMHUYECKUX PEaKIHid. DK30TEPMUYECKIE U JSHIAOTEPMHUECKHE peakiuu. TepMoXxuMuyeckue ypaBHeHUs. Pacuérel mo
TEPMOXHUMHUYECKUM YPABHEHHSIM.



CKOpOCTh XUMHUYECKHUX peakiuil. DakTopsbl, BIUAIONIIME HA CKOPOCTh XMMUYECKUX peakuuid. [lepBoHayaibHOE IPEACTaBIEHUE O KaTalIn3e.
Oo6patumebie peakiuu. [IoHsITHE O XUMUYECKOM PaBHOBECHH.

XUMHYECKHE peakllMM B BOAHBIX pacTBOpax. DJIEKTPOIUTHl U HedneKTponuThl. Monbl. KaTHoHbl M aHMOHBL. ['MapaTHas TeOpusi pacTBOPOB.
DNEKTPOIMTUYECKAs IUCCOLMAIIUS KUCIIOT, OCHOBaHUH U cosell. Cnadble U cuiibHbIE 1eKTpoauThl. CTeneHp nucconuannu. Peakimu noHHOT O
oOMeHa. YCIoBHsI TEUSHHs peakliii MOHHOTO OOMEHa /10 KOHIla. XUMUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWMYECKUX COCAMHECHUN B
CBETE MpecTaBIeHUI 00 37IeKTPOIUTHIECKON AUCCOIUAIIMN U OKUCIUTEIbHO -BOCCTAHOBUTENILHBIX PEAKIIHSIX.

[TonATHE O TUAPOIIU3E COJIEN.

HdemoncTpanuu. [Ipumepsl 3K30- U S3HIOTEPMUYECKUX peakinii. BzanmoeicTBre UHKA C COJISTHOW M YKCYCHOM KuclioTamu. B3aumoneiicteue
IpPaHyJMpPOBAHHOIO IIMHKA ¥ IIMHKOBOW IBUIM C COJSHOW KucioTod. BsaumopeiictBue okcuna menu(Il) ¢ cepHoil kucinoroir pasHoOM
KOHLIEHTPALY 1P Pa3HbIX TeMIlepaTypax. ['opeHue yris B KOHIICHTPUPOBAHHOM a30THOM KucinoTe. ['openue ceprl B pacIlIaBIEHHOM CEIUTPE.
HcnbiTanue pacTBOPOB BEUIECTB HA MIEKTPUYECKYIO IPOBOAUMOCTG. [IBUKEHHE HOHOB B 3JIEKTPUYECKOM II0JIE.

JlaGopaTopHble onbIThHI. Peakiinyu oOMeHa MeXIy pacTBOPaMU AIIEKTPOIUTOB.

[IpakTuueckas padora 1. U3ydyenue BIusHUS yCIOBUIM MPOBEACHUS XUMUYECKONU pEeaKIuy Ha €€ CKOPOCTbh.

[TpakTuueckas pabota 2. Pemenue skcriepuMeHTaIbHBIX 3a1a4 110 TeMe «CBOWCTBA KUCTIOT, OCHOBAHHM U COJIEH KaK SJICKTPOIUTOBY.

Pa3znen 2. MHoroo6pasue BeliecTB

Hemeramsl. 'anorenst. [lonoxeHne B NEPUOJUYECKON CHCTEME XMMHMUYECKHX DJIEMEHTOB, CTPOCHHE UX aTOMOB. HaxoxkaeHue B mpupoze.
duznueckre 1 XMMUYECKHEe CBOMCTBA rajoreHoB. CpaBHUTENIbHASI XapaKTepUCTUKaA rajgoreHoB. [lomyueHrne U npuMeHeHue rajJoreHoB. XJiop.
duznyuecKre U XUMHYECKHUE CBOMCTBA XJIOpa.

[Ipumenenue xnopa. Xnoposogopona. ®usnueckue coiicta. [lomyuenne. CoinsiHas kuciora u e€ conu. KauecTBeHHast peakius Ha XJIOPUT -
noHbl. PacrioznaBanue xjaopuaoB, OpOMHIOB, HOAHIOB.

Kucnopon u cepa. IlonoxkeHne B NEPUOAMYECKOM CHCTEME XUMHUYECKUX 3JIEMEHTOB, CTpOeHHME MX aTtomMoB. Cepa. AJIOTpONMs CEpHI.
Odusnueckne U xumuueckue corctBa. Haxoxnenue B mpupone. [lpumenenue cepol. CepoBonopon. CepoBomopoaHas KUCIOTa U €€ COJH.
KauectBenHas peakuus Ha cyiabpua-uonsl. Oxcun cepbi(1V). dusnueckue n xummuueckue cpoiictsa. [Ipumenenune. CepHucras Kuciaora u eé
comu. KauectBeHHast peakuuss Ha cynb@uT-MoHbl. Oxcupa cepbl(VI). Cepnas kuciora. XuMHYECKHE CBOCTBAa pa30aBlIeHHOM U
KOHIICHTPUPOBAHHOM cepHON KucnoThl. KauecTBeHHas peakuusi Ha cynb(ar-noHbl. XMMHYECKHE pPEaKIUu, JIe)Kallie B OCHOBE MOIY4YCHUS
CEpHOM KHUCIIOTHI B IPOMBIILIIEHHOCTH. [IpuMeHenne cepHoil KUCIOTHI.

A30T u docdop. [TonoxeHne B MepuOAUYECKON CHCTEME XUMHYECKUX 3JIEMEHTOB, CTPOSHHE MX aTOMOB. A30T, (U3NYECKHE U XUMUYECKUE
CBOICTBa, oylyueHue u npumeHeHnue. Kpyrosopor azora B npupone. Ammuak. Gusndyeckue U XuMU4YeCKUe CBOMCTBA aMMHAKa, MOJIyYEHHE,
npumeHenue. Conu aMMoHus. A30THas KUCIIOTAa U €€ cBoMcTBAa. OKUCIUTENbHBIE CBOMCTBA a30THOM KHMCIJIOTHI. [loaydeHne a30THON KUCIIOTHI B
naboparopuu. XUMUUECKHE PEAKIINH, JIeKaIFe B OCHOBE MOJIy4EHHUs a30THON KUCIOTHI B TPOMBIIIIICHHOCTH. [IpuMeHeHne a30THON KUCIIOTBHI.
Conu a30THOM KUCJIOTHI U UX IPUMEHEHHE. A30THbBIE YA00pEHHUS.

dochop. Amnorponus docdopa. Ousndeckre U xummuueckue coirictBa ¢ocdopa. Oxcun pochopa(V). @ochoprast kuciaora U e€ CONH.
docdopublie ynoOpeHus.



VYraepon u kpemuuii. [TonoxkeHrne B IepuoOANYECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOEHUE UX aTOMOB. YTIepol. AJLUTOTPONUS yriiepoaa.
dusnueckue M XUMHYECKHe CBOWCTBa yriiepoaa. AncopOums. YrapHbli ra3, cBoMCTBa M (PU3HOJIOTMYECKOE JEHCTBME HAa OpraHU3M.
Yrnekucublit ra3. YroipHas Kucinota u e€ conu. KauecTBeHHast peakius Ha kKapOoHaT-moHbl. KpyroBoport yriepona B npupogae. Opranuyeckue
COEIMHEHHUS YTIIepo/a.

Kpemnuii. Oxcun kpemuusi(I1V). Kpemuuesas kucnora u e€ conu. Crekino. LlemeHr.

Mertamnel. IlonoxeHue MeTamioB B IEPUOAMYECKOM CHCTEME XMMHYECKHX 3JIEMEHTOB, CTPOEHHE HX aTOMOB. MeTainudeckasl CBs3b.
dusnueckre CBOWCTBA METAJUIOB. Psii aKTUBHOCTH METAJIOB (DJIEKTPOXMMHUYECKUN DI HANpsSHKEeHHH MeTayioB). XMMHYECKHE CBOMCTBA
metaioB. Obume cnoco0sl noxydeHus MetamuioB. CriaBbl MeTaIoB.

[{emounpie metannbl. [lojloKEeHME IMIETOYHBIX METAJUIOB B NEPUOAMYECKONW CHUCTEME, CTPOEHUE UX aToOMOB. HaxoxzaeHue B mpupoze.
®u3NYeCKre U XMMHUYECKHE CBOMCTBA LIEJOYHBIX METaJUI0B. [[puMeHeHre MEN0YHbIX METAJIOB U UX COEIMHEHUM.

[IlenouHo3eMenbHbIE MeTAILIBL. [[0JI0KEHNE ET0YHO03EMENIBHBIX METAUIOB B IIEPHOJUYECKON CUCTEME, CTPOEHUE UX aTOMOB. Haxoxnenue B
npupoje. Maruui v KajubIiui, iX BaKHeHIMe coequHeHus. JKECTKOCTh BOJIBI U CLIOCOOBI €€ YCTPaHCHHUS.

Amomunuii. [TonoxeHue amOMUHUS B IEPUOAMYECKON CHUCTEMeE, CTpoeHne ero atoma. Haxoxaenue B nmpupoje. Ou3ndeckue u XUMUYECKHe
cBoiicTBa amroMuHus. [IpuMeHenne anmroMuHus. AM(POTEPHOCTh OKCHA U TUIAPOKCH/IA ATFOMIHHUS.

Keneso. [lomoxkeHne xene3a B IEPUOAUUECKON CHCTEME, CTpoeHHE ero atoMa. Haxoxxnenue B npupoze. dusndeckne 1 XMMUYECKUE CBOMCTBA

Kesesa. Baxkuelne coeMHEHNUs kKele3a: OKcuabl, ruapokcuanl u conu xkenesa(ll) u xenesza(Ill). KauecTBenHble peakiuu Ha noHbl Fe 2% u

e’

JdemoncTpanuu. dusznyeckre cBoMcTBa rajioreHoB. [lonydeHue XJI0poBoA0poia U PACTBOPEHHUE €T0 B BOJIE.
AnnotponHbie MonupuKauy cepbl. OOpa3ipl TPUPOIHBIX CYIb(OHUIOB U CYIb(PaTOB.

[Tonyuenue amMmmuaka u ero pactsopenue B Boje. O6pasibl MpUPOJHBIX HUTPATOB U GochaTos.

Mogenu KpUCTalUTMYeCKUX petIérok anmasa u rpadura. O6pasisl IpUpoJHBIX KapOOHATOB U CUIIMKATOB.
OO6pa3ipl BaXHEHIINX COENMHEHUN HATpHs, Kajus, NPUPOJHBIX COCAMHEHHH MarHus, KaJlblus, alllOMUHUS, Py Kene3a. B3aumozeiictBue
LIEJIOYHBIX, IIETOYHO-3EMEIIBHBIX

METaJUIOB U aJFOMUHHUSI C BOJOM.

Cxxuranue xeses3a B KUCIOpOJIE U XJIOpE.

JIabopaTtopHbIe ONbITHI. BeITeCHEHNE rajoreHaMu Apyr Apyra U3 pacCTBOPOB UX COCAMHEHUI.
O3HakoMmIIeHHE ¢ 00pa3liaMu cepbl U €€ MPUPOIHBIX COETUHEHUI.

KauecTBeHHble peakiiuu Ha cynbdu-, cyab(uT- U cyabhaT-uOHbI B PACTBOPE.

B3aumopeiicTBue cojell aMMOHHUS CO LIEI0YaMHU.

KauecTBeHHas peakius Ha yrieKuciblil ra3. KauecTBeHHas peakius Ha KapOoHaT-HOH

Nzydenue 00pa3iioB MeTaioB. B3anMoelicTBre METaIOB C PACTBOPAMH COJICH.

O3HaKOMIIEHHE CO CBOMCTBAMHU U MIPEBPAIICHUSIMHU KapOOHATOB U THAPOKAPOOHATOB.

[Tony4yenue ruipokcua aTFOMUHUS U B3aUMOJEHCTBUE €r0 ¢ KUCIOTAMM U LIEI0YaMHU.



KauecTBeHHbBIE peakny Ha HOHEI Fe?* u Fe**

[Ipaktnueckas padota 3. [lomyueHue conssHON KUCIOTHI M U3y4eHHE €€ CBOMCTB.

IIpakTueckas pabota 4. Penenne sxcnepuMeHTalbHbIX 3a/1a4 1o TeMe «Kucmopon u cepa»

[Ipaktuueckas padota 5. [lonydyenre aMmmuaka v U3y4eHue ero CBOMCTB.

[Tpaktuueckas padora 6. [Tomyuenne oxcuaa yraepona(lV) u uzydenue ero coiicts. PacmosHaBanue kapOoOHaTOB.

[IpakTueckas pabota 7. Penienue skcnepuMeHTaNIbHbIX 3a/1a4 110 TeMe «MeTaJulbl U UX COeAUHEHUSY.

Paznen 3. Kparkuii 0030p BaskHeHIIIMX OpraHU4YeCKUX BellecTB

[Ipenmet oprannueckoi xumuu. Heopranuueckue u opraHuyecKue COEAMHEHUS. YTIIepoJ] — OCHOBA )XM3HHU Ha 3emiie. OCOOEHHOCTH
CTPOEHHS aTOMa YIJIEpOAa B OPraHUYECKUX COCANHEHUSIX.

VYraesonopoabsl. IlpenenpHble (HachlllEHHBIE) YIVIEBOAOPOAbl. MeTaH, 3TaH, HpomaH — MPOCTEHIIME MPEACTABUTENN MPEAEIIbHBIX
yrieBonopooB. CTpyKTypHble (GOpMYIbl YIriieBogopoJoB. 'omonoruueckuil psa mpeaenbHbIX yriaeBoaopoaoB. I'omosoru. ®dusudeckue u
XMMHMUYECKUE CBOWCTBA NPEJENBHBIX YII€BOAOpONOB. Peakiuu ropenus u 3amemenus. HaxoxaeHue B Ipupoje NpeneabHbIX YIIIEBOLOPOAOB.
IIpumeHneHue MeTaHa.

HenpenenbHble (HEHACHILIEHHBIE) YIJIEBOAOPOAbl. DTUICHOBBIM PsJl HENpedeIbHbIX YIJIEBOJOPOIOB. DTHiICH. PU3NyecKue U XUMHYECKHE
cBOMcTBa 3THMIIeHA. Peakuus npucoeanHeHus. KauecTBeHHble peakuuu Ha dtuieH. Peaknumsa nomumepusanuu. [lomudtunen. Ilpumenenune
STWIIEHA. ALIETUIICEHOBBIN s/l HENPEAEIbHBIX YIIE€BOLOPOAOB. AIIETUIIEH.

CaoiicTBa aueruinena. [[pumMenenue amerusieHa.

[TpousBoauble yrieBonoponoB. KpaTkuii 00630p OpraHMYECKHMX COCJUHEHUN: OJHOATOMHBIE CIHPTHI (METaHOJ], 3TAHOJ), MHOTOATOMHBIE
CIHUPTHI (ITUIICHTJIMKOJIb, INIMLEPHH), KapOOHOBBIE KUCIIOTHI (MypaBbHHAsI, YKCYCHasI), CIOXKHBIE F(PUPBI, )KUPBIL, YIIIEBOAbI (III0KO3a, caxapo3a,
Kpaxmall, [1eJUII0J103a), aMUHOKUCIIOTHL, Oenku. Pors 6ekoB B opranusme.

[ToHsiTHE O BBICOKOMOJNEKYJISIPHBIX BeniecTBax. CTPyKTypa MOJMMEPOB: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPU3ALINH.
[TonmaTHIIEeH, OIUIIPONINIIEH, TOTMBUHWIXJIOPU.

JeMoHcTpanmu. Mojenu MoOJIEKyll OpraHMYecKUX coeluHeHuid. ['opeHue yrieBogoponoB M OOHApyKEHHE IPOIYKTOB HX TOPEHMS.
[Tonmyuenue striieHa. KauecTBEHHbIE PEAKLIIUK HA STUJICH.

PactBOpenue 3TriIoBOrO ciupTa B Boze. PacTBopeHne rimmnepruHa B BOAE.

ITonyyenue u cBONCTBA YKCYCHOM KHCIOTHI.

HccnenoBanue CBOMCTB KUPOB: PACTBOPUMOCTD B BOAE U OPraHUYECKUX PACTBOPUTEIIAX.

KauecTBeHHas peakuus Ha IIIIOKO3Y U KpaxMaJl.

OO6pas3Libl U3l U3 MONUITUIIEHA, TTOJIUITPOIUIICHA.



3) TemaTH4ecKoe IUIAHUPOBAHHE

2 4 B Heea0 B 8, 9 kiaccax. Beero 3a 1Ba rona ooyuenust 134 4

Tema paznena

Kosun4decTBo 4acon

8 Kiacc

OcHOBHbBIE TOHATHUSL XUMUHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPECTaBICHUN ) 51
[lepnonnyecknii 3aKOH ¥ IEPUOJNYECKAs CHCTEMA XMMUYECKUX 311eMeHTOB /1. M. 7
MenneneeBa. CTpoeHue atoma

CrtpoeHue BelecTBa. XMMHUUYECKasl CBSI3b 7
IToBTOpEHNME 3
Hroro 68
9 knace

MHuoroo0pa3rue XUMUYECKUX PEaKIIHi 15
MHoroo6pa3ue BeIecTB 36
KpaTkuii 0630p BaKHEHUIITUX OPraHUYECKUX BEIIECTB 9
[ToBTOpEHUE 6
HTroro 66
Hroro 8-9 kaacchl 134




4) CrnmMcoK JIUTepaTyphl
1. Pymsurtuc I'. E. Xumus: 8 ki1.: yue0. i o0meodpazoBat. yupexaenuit / I'. E. Pynzutuc, @. I'. ®enpaman. — M.:
[IpocBemenue.
2. Pymsutuc I'. E. Xumus: 9 ki.: yae0. njs obmeoopazosar. yupexaenuii / I'. E. Pymsutuc, @. I'. ®enpaman. — M.:
[Ipocsemienue.

3. I' ap a H. H. Xumus. Pa6ouune nporpammsl. [Ipenmernas nunaust yueonukos I'. E. Pynzutuca, @. I'. ®enpnamana. 8—9
kiaccel / H. H. I'apa. — M.: [IpocBerenue.

4.T apaH. H. Xumus: 3agadunuk ¢ «momomuukom»: 8—9 k. / H. H. T'apa, H. W. I'abpyceBa. — M.: [IpocBemnienue.

6. Pamenkuit A. M. Xumust: mupaktundeckuii Matepuain: 8—9 k. / A. M. Panenkuii. — M.: [IpocBenienue.

7. apaH. H Xumus. Ypoku: 8 k. / H. H. 'apa. — M.: [Ipocsenienue.
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