MYHULHUIAJIIBHOE BIOJZKETHOE OBHIEOBPA3ZOBATEJIBHOE YUYPEXKJIEHUE
CAYKOBHYCKAA CPEJHAA OBILEOBPA3OBATEJIBHASA HIKOJIA

AHHOTauMsA K padoyel mporpamme
y4yeOHOro npeamerta «Xumusp» s 8-9 kiaccos

Pabouas nporpamMma yueOHOro npeameTa « XuMHs» 00513aTeIbHOM MPpeIMeTHOH 00J1acTH «EcTeCTBeHHO-HayYHbIS
MPEIMETHI» SBJIACTCS YaCThI0 OCHOBHOM 00pa3oBaTelIbHOW MPOrpaMMbl OCHOBHOT'0 00111ero oopazosanus (OOIT OO0)
MBOY Cauxosuuckoii COLLI, pazpaborana B cooTBeTcTBUH ¢ yHKTOM 32.1 ®T'OC O00-20211a ocaoBe ®I"OC OO0O-
2010r. u ITOOIT OO0-2020r. Paboyast mporpaMma 1o yueOHOMY MpeaAMeTY « XuMus» 1ist 8-9 kimaccoB mpUBeEIeHa B
cootrBercTBre ¢ DOIT OO0 u ®PII no XxMMHUM B YaCcTU copepKaHUsl 00yUEeHUS U TUIAHUPYEMBIX Pe3yIbTaToB
ocBoeHUs nporpammel Ha ypoBHe OOO u peanuszyercs 2 roga ¢ 8 mo 9 knacc.

[pu peanuzanuu padoueii mporpamMmel 1o yueOHOMY MPeaMETy «XUMUSD UCIIOIb3YIOTCSl yIeOHNKH, BKIIOUEHHBIE B
[Mpunoxenune Ne2 OI1Y-2022 (npuka3 Munmnpocsenienust Poccun ot 21.09.2022 N 858):

1. Xumust. 8kmace. Yueounk (aBTopsr I'abpuernsa O.C., Ocrpoymos N.T'., Crmagkos C.A.).. -M.:, [IpocBerienne
2. Xumust. 9 kiacc. YueOnuk (aBropsl ['adpuensa O.C., Octpoymos W.I'., Cnagxos C.A.).. -M.:, [IpocBelienue

Pabouass mporpamMma pa3pa0oTaHa ydWTeNeM XHMHH WIKOJIBI B COOTBETCTBUU C [lomoxkeHuWeM o padodmx
MporpaMMax M ONpEAeNsieT OpraHu3aIii0 00pa30BaTENbHON JNESITENBHOCTH YUUTES B IIKOJE O TPEAMETY «XHUMUSD).
Pabouast mporpamma CONEPKHT CIEAYIONE CTPYKTYPHBIE JIEMEHTHI:

-IIeJIM U3y4YeHUs y4eOHOro mpenMera « XUMHSD»;

-MecTO yueOHOro npenmera « XuMus» B y4eOHOM TUTAHE;

-coJiepKaHne YIeOHOro IpeMeTa « X UMHSD»;

-TUTAHUPYEMBIE PE3yIbTaThl (JIMYHOCTHBIC, METAIIPEIMETHBIC U TTPEIMETHBIC);

-TeMaTH4YecKoe IJIaHUpOBaHKHe, cHOpMHUPOBaHHOE C y4ETOM  paboueil MporpamMMbl BOCIHUTAHUS U BO3MOXKHOCTBIO
ucrons3oanus S0OP/IIOP.

Pabouass mporpamma obOcyxaeHa Ha 3aceganuu I[IMO yuuTenell eCTECTBEHHO-HAYYHOTO ITMKIIA IITKOJIBI,
MIpUHATA pEIIeHuEeM Temarorudeckoro cosera (mporokonm Nel ot 28.08.2023r.), yrBepkmeHa mnpukazom mo MBOY
Caukopuuckoit COLI Ne57 ot 29.08.2023r. B kauectBe uactu coxepxkanus OOIT O0O0.

Ha ocHoBe nmaHHO#t mporpamMmbl yuutenem paspabareiBaercss KTII B coorBerctBum ¢ IlonoxkenumeM o
KaJleHIapHO-TEeMaTHIeCKOM IIIAaHUPOBAHUM MO ydeOHOMY mpeamery, Kypcy, moaymoo. KTII paccmarpuBaercss Ha
3acegannu LIIMO u cormacyercs ¢ 3amecturenem mo YBP.

Boinucka
U3 OCHOBHOM 00pa3oBaTeibHON MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

PaGoyass mporpamma
yuyeOHoro npeamera «XuMHU»

s 8-9 kiaccoB
CPOK peajiu3aiuu 2 roaa
(c 8 mo 9 kiIaccol)
NEJHU N3YYUEHUSA YYEBHOT'O ITIPEJMETA «XUMMUSI»

OCHOBHBIMHU HEJIAMMNU3YYCHHUA y‘{€6HOF0 npeameTa «Xumusy saensemcs:

-pOopMHpOBaHNE WHTEIIEKTYalbHO pA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO, COTPYAHHUYECTBY,
CaMOCTOATCIIbHOMY HNPHUHATHUIO pemeHHﬁ, CIIOCOOHOM aallITUPOBATBHCA K 6BICTpO MCHSAIOIIHUMCS YCIIOBUAM KNU3HU

- HAIIPAaBJICHHOCTb O6y‘lCHI/IH Ha CUCTEMATHUYECCKOC HpI/I06H.IeHI/IG O6y‘la}0H_II/IXCﬂ K CaMOCTOSITEJIbHOI IMO3HABAaTEIbHOU
ACATCIBbHOCTHU, HAYYHBIM METOJAaM ITO3HAHMU, (I)OpMI/Ip}/'IOH_II/IM MOTHUBALUIO U PA3BUTUC CIIOCOOHOCTEN K XHUMHU,

- o0ecrieueHNe YCIOBHIiA, CIOCOOCTBYIONIMX MPUOOPETEHHI0 OOYYAIOIIUMUCS ONbITAa Pa3HOOOPa3HOW JEATEIbHOCTH,
ITIO3HAHUA U CaMOIIO3HAaHUs, KJIKOYCBbIX HABBIKOB (KJ'IIO‘ICBBIX KOMHC’I‘@HL{I/Iﬁ), HUMCHOIIUX YHUBCPCAJIBHOC 3HAUYCHHUC IJIA
PAa3JIMYHBIX BUJOB JCATCIbHOCTH,

- ¢opmupoBanue o0IIel (HYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHSATH U
OLCHMBATD SABJICHUA OKPY’KAKOIICTO MUPA, UCITOJIB3YA 3HAHUSA U OIBIT, IOJTYUYCHHBIC IPU U3YYCHUN XUMHU, IPUMCHATH UX
IpU pCHICHUH np06neM B HOBCCHH@BHOﬁ KHU3HHU U pr,[[OBOfI JACATCIBbHOCTH,

- q)OpMHpOBaHI/IG y 06yqa}01unxc;1 TYMAaHUCTUYCCKUX OTHomeHHﬁ, IIOHUMaHHusg LHCHHOCTH XHUMHUYCCKHUX 3HaHUH JJIA
BI)Ipa6OTKI/I 9KOJIOrH4YC€CKHU uenecoo6pa3H0r0 IIOBCACHHUA B 6LITy n pr,I[OBOﬁ ACATCIIBHOCTU B LCIIAX COXPAaHCHUA CBOCTO
310POBbA U OKPY)KEIIOH_ICP’I HpHpO}:{HOﬁ CpCabl;



- pa3BUTHE MOTHBAIMH K OOYYCHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHHMIO HA OCHOBE YCBOCHHS
O0OIIIEUETOBEUYECKHX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpoGdMIs W HAMPABICHHOCTH albHEHUIIEro
00y4eHMsI.
3amauamMu Kypca XMUMUH SIBIISTIOTCSL:
- (hopMHpOBaHKE CHCTEMBI XUMHUUECKUX 3HAHUN — BaXHEHITNX (haKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKHUX MOTOKCHHUH,
JOCTYITHBIX 0000IICHHIT MUPOBO33PEHUECKOTO XapaKTepa, sI3bIKa HAYKH;

- IPUOOIIIEHHE K HAYYHBIM METO/[aM TIO3HAHMS IPH U3YYCHUH BEIICCTB M XUMHUYCCKUX PEAKIIHiA;

- (hopMHUpOBaHUE U PA3BUTHE MTO3HABATEIBHBIX YMEHUN M MX MPUMEHEHHE B yueOHO-TTO3HABATEBLHON U y4eOHO-
MCCIICI0BATENBCKOM ACSTCIBHOCTH;

- OCBOCHHE MPaBUJjI OE30IaCHOr0 OOPAI[CHHS C BEIECTBAMH B TIOBCCAHCBHOM KU3HMU.

MECTO YYEBHOTI'O ITPEJIMETA «XUMMUS1» B YYHEBHOM I1IJIAHE

Jnst u3ydenust xumun B yueonom mane MBOY Hooporickoit COILI Beinensiercs cineayromniee KOMMYecTBO YacoB:
-B 8 kimacce — 68 yacos (2 yaca B HeZIENIO);
- 9 kimacce — 68 yacoB (2 yaca B HezEIIO).

COJAEPKAHUE YYEBHOTI'O ITPEAMETA

8 KJIACC

IlepBoHayajbHbIe XUMHUYECKHE NOHATHSA

[Ipenmer xumuu. Ponbp XUMUM B KU3HM 4YeloBeKa. XWMHUS B CHUCTeMe HayK. Tema u BemiectBa. PU3NUYECKHE CBOWCTBA
BEIIECTB. ATperaTHOe COCTOSHKE BellecTB. [IoHATHE 0 MeTo/ax Mo3HaHUs B XuMuH. UucTeie BemecTBa U cMecH. CriocoObl
pazleneHnst CMECei.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKUE 31eMeHThl. CHMBOJIBI XUMHUYECKHUX 3JIeMeHTOB. [IpocThie U CII0KHBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumuueckass QopMmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa  BEIICCTB.
OtHocuTenbHas atoMHas Macca. OTHOCHUTENbHas MOJEKyJsipHas Macca. MaccoBasl JONIsE XUMHYECKOrO0 D3JIEMEHTa B
COEIIMHEHHUHU.

Konunuecrso BewectBa. Monb. MomnsipHas macca. B3anMocBsI3b KOJIMUECTBa, MAacChl U YUCIIA CTPYKTYPHBIX €IMHUL] BEIIECTBA.
Pacuérel mo popMyniaM XUMHUYECKIX COCTMHEHHH.

dusuyeckue M XUMUYECKUE SIBICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPaHEHMsI Macchl BELIECTB.
Xumuueckue ypapHeHus. Kiraccudukanmsi XUMAYECKHX peakiiuil (COSMHEHNUS, pa3JIoKEeHUs, 3aMEeICHHS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOW IOCYJIOM, MpaBHJIAMH pPaOOThl B JIA0OpPaTOpUH W TMpHEMaMu OOpalieHHs C JIabopaTOPHBIM
000pyI0BaHHEM, H3YUEHHUE U ONKMCaHue (PU3MUECKUX CBOWCTB 00pa3I[0B HEOPraHMYECKUX BEIIECTB, HAOMIOCHHE (PU3MUECKUX
(TmaBneHne BOCKA, TasTHUE JIBJIA, PACTHPAHHE cCaxapa B CTYIIKE, KUIIEHIE ¥ KOHICHCAINS BOIBI) M XUMUYECKHX (TOpEHHE CBEUH,
MPOKAJIMBAHUE MEIHON TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBICHWH, HAONIOJCHWE W ONKMCAHUE MPU3HAKOB
MPOTEKAHM XUMUYECKIX Peakunii (pa3ioKeHHe caxapa, B3aMMOICHCTBIE CEPHOM KUCIIOTHI ¢ XJIOPUAOM OapHs, pasiIosKeHHe
rugpokcuaa memd (1) mpu HarpeBanwmu, B3amMmozeicTBue jkenme3a ¢ pactBopom comu meau (I), msydenwme crmoco6oB
pas3zmeneHust CMecei: ¢ TOMOIIBI0 MarHWTa, (GUIBTPOBAHUE, BBHIAPHBAHWE, AUCTHIULIWL, XpoMaTorpadusi, IpOBEACHHE
OYHCTKH IIOBAPCHHOW CONMHM, HAOIIOJEHWE M ONHCaHWE pe3yIbTATOB IIPOBEACHUS OIBITA, WIUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHH MacChl, CO3IaHue MOZeIeH MOJIEKy (IIapOCTEPKHEBHIX ).

Baskneiilme npeacTaBuTe/ M HEOPraHM4eCKUX BellleCTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucnopon — anemeHT U npoctoe BewectBo. HaxokaeHne Kuciopoaa B MpUPOIE,
¢u3IUecKue 1 XUMHYECKUe cBOHCTBa (peakunu roperus). Oxcunsl. [Ipumenenne kucimopona. CriocoObl MOTyIeHUS KHCIOpOoa
B JIa0OpaTOpHH U IPOMBITITICHHOCTH. KpyroBopoT kuciaopona B mpupozae. O30H — amIOTPOnHast MOAU(DUKAIIHS KUCIOPOIa.

TernoBoit dPPeKT XUMUIECKOH peaknnd, TEPMOXHUMUYCCKIE YpaBHEHHS, dK30- M JHAOTCPMHUYECKHE PeakKIuu. TOrmuBo:
YToJb U MeTaH. 3arps3HEHUE BO3IyXa, yCHICHIE TAPHUKOBOTO AP QeKTa, pa3pyIieHue 030HOBOTO CIIOS.

Bomopon — smemeHT m mpocTtoe BemecTBo. HaxokxaeHue Bomopoma B NpHpoAe, (U3NUECKHE M XIMHUYECKHE CBOHCTBA,
MIpUMEHEHHE, CITOCOOB! moyyeHus. KucmoTsl 1 comu.

MonsipHbIil 00BEM Ta30B. Pacu€Thl M0 XUMUYECKHM YPaBHCHHSIM.

®dusnyeckne cBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBoprl. HachlllleHHBIE W HEHACHIIEHHBIE PACTBOPHI.
PactBoprmocTh BemiecTB B Bojie. MaccoBasi JOMsI BEMIECTBa B pacTBope. XUMHUYEcCKHe cBoricTBa BoAbl. OcHoBauus. Ponb
pacTBOpOB B MPUPOJE U B XKU3HU yenoBeka. KpyroBopor Boxbl B npupojie. 3arpsisHeHne NpupoaHbIX Bod. OXpaHa U OYUCTKa
MIPUPOIHBIX BOJI.

Knaccugpukanuss Heopranmueckux coemuHeHmit. Oxcupbl. Krmaccudukamust OKCHAOB: coneoOpasyroniue (OCHOBHBIC,
KHCIOTHBIC, am(oTepHbIe) U HeconeoOpasyromue. HoMeHknatypa okcuaoB. Ou3ndyeckue M XUMHIESCKUAE CBOMCTBA OKCHJIOB.
[Tonydenue okcuaoB.

OcHoBanus. Knaccngukanys ocHOBaHHI: MIETOYN M HEPACTBOPUMEIE OCHOBaHU. HoMeHK1aTypa ocHoBaHMid. OH3ndeckue u
XUMHUYECKHE CBOWCTBA OCHOBaHM. [lomydeHne ocHOBaHMM.

Kucnoter. Knaccugukanus xkucnor. Homenknatypa kuciaor. Ou3ndeckue U XUMUYECKUE CBOMCTBA KHCIOT. Psi akTHBHOCTH
metaioB H. H. bekeroBa. [lonyuenue kucnort.

Conu. Homenknatypa coneit. @u3nueckue u XuMHdeckue cBoiictsa coneit. Ilomydenue comneit.



I'eneTnyeckas cBA3b MEXAY KJIaCCAMU HEOPTaHUUECKUX COCAUHEHHUH.

Xumuueckuii Ixcnepumenm:

Ka4yeCTBEHHOE OIpe/e/iCHUE COACpXKaHMs KHUCIOpoJa B BO3AyXe, IONydeHHe, COOMpaHUe, pacllO3HaBaHHE U U3ydEHUE
CBOICTB KHUCIIOpPOAA, HAOJIOJECHUE B3aUMOAECICTBUS BEILIECTB C KUCIOPOAOM U YCIOBUS BO3HUKHOBEHHSI U IPEKPALICHUs
ropeHus (Toxapa), 0O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHIOB M OIMCAaHHE UX CBOMCTB, HOJNyYeHHUE, COONpaHue, Pacllo3HABaHUE U
M3yYeHHE CBOICTB Bojaopona (ropeHue), B3auMopeiicTBue Bomopoda ¢ okcuaom meau (lI) (Bo3aMoxkHO wHCmONb30BaHHE
BHJIEOMATEPHANIOB), HAOIIOJeHHE OO0pasLlOB BELIECTB KOIUYECTBOM 1 Mosb, HCCIeAOBaHHE OCOOCHHOCTEH pPacTBOPEHUS
BEIIECTB C Pa3IMYHON PacTBOPUMOCTBIO, NPUTOTOBICHUE PACTBOPOB C ONpEAEeIEHHOM MacCOBOH Jonei pacTBOPEHHOIO
BEIIIECTBA, B3aUMOJAEHCTBHE BOIBI C METa/UlaMU (HAaTpHeM U KanblieM) (BO3MOXXHO MCIOJNB30BaHHE BUAEOMATEpPHAJIOB),
UCCIIeIOBaHUE 00pa3lloB HEOPraHMUECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB, HAONIIOJCHUE M3MEHEHHsS OKPACKU HMHIMKATOPOB B
pacTBOpax KHCIOT M MIeNoueH, m3ydeHue B3ammopencTBus okcupa memu (lI) ¢ pacTBopoM cepHOW KHCIOTBHI, KHCIOT C
MeTaJUlaMM, peaknuil HeHTpaaus3alnuy, MOTyueHHE HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHME OJHOIO METajula JIPYTHUM H3
pacTBOpa CONH, pelICHUE SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaskHeI1e K1acchl HEOPraHNYEeCKUX COSTUHEHUID.

Iepuoauuecknuii 3akon u Ilepuoauyeckasi cucreMa Xumudecknx dj1emeHToB /I. U. Menaeneesa. CTpoeHHe aTOMOB.
Xummnyeckas cBsizb. OKHCIUTE]IbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

Hemee IIOIIBITKH KJ'IaCCI/I(I)I/IKa]_[I/II/I XHUMHUYECKUX DJIEMEHTOB. IloHsTHE O rpynmnax CXOAHBIX 3JIEMCHTOB (IJ_[CJ'[O‘IHI)Ie u
HIETIOYHO3EMENIbHBIE METaJUIbI, TajlOT€HBl, HMHEPTHBIE TIa3bl). ODJIEMEHTHI, KOTOpble 00pa3yloT aMdoTepHBIE OKCHIBI U
TUAPOKCUBI.

ITepnonuueckuit 3akoH. Ilepmonnueckass cuctema xumuueckux snemeHToB J[. M. MengaeneeBa. Koporkonepuonnas u
JunHHOTIepruonHas ¢dopmbl [lepuomndeckoil cucrembl xumudeckux snemeHToB J[. M. MenneneeBa. Ileprofpl M Tpymnmsbl.
dusznuecknii CMBICI HOPSAKOBOIO HOMEPA, HOMEPOB MEPHOAA U TPYIIIBI AIEMEHTA.

Crpoenne atromoB. CoctaB aToMHBIX simep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000NOUEK aTOMOB MEpBhIX 20
XuMudeckux aneMmeHToB llepuoanueckoi cuctemsl . M. MenaeneeBa. XapaKTepuCTHKa XMMHYECKOIO 3JIEMEHTa MO €ro
nonoxennto B [lepuognueckoit cucreme J1. 1. Menneneena.

3aKOHOMepHOCTI/I N3MCHCHUA painyCa aTOMOB XMUMHUUYCCKUX JJIEMEHTOB, METAJUIMYCCKUX W HEMETAJIMYCCKUX CBOICTB 110
rpymnmnam 1 neproaam.

3nauenue Ilepronnueckoro 3akona u Ileprongndeckoll CHCTEMBI XUMUYECKUX 3JIEMEHTOB JJISI PA3BUTHS HAYKH M MPAKTHUKH.
J. . MenneneeB — yu€HbIH U Ipa’KAaHUH.

Xumuueckas cBg3b. KoBajieHTHas (HOHHpHaH u HeHOHHpHaH) CBs3b. SHCKTpOOTpI/IL[aTCHBHOCTB XUMHYCCKHUX JJIEMEHTOB.
Nonnas cBA3b.

Crenenb okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakluu. IIpoueccsl okucieHus u BoccraHoBiieHUs. OKUCIUTENN
U BOCCTaHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4deHrne oO0pa3IOB BEIIECTB METAJUIOB M HEMETAaJUIOB, B3aWMOACHCTBHE THAPOKCHAA LMHKA C pPAcTBOPAMHU KHCIOT U
Ie7I049ei, MPOBEICHNE OMBITOB, MUTIOCTPUPYIOIINX IPUMEPH! OKUCIUTEIIFHO-BOCCTAHOBUTEIBHBIX PEakuil (TOpeHue, peaKIum
Pa3OXKEHHUs, COSTUHCHU ).

Mescnpeomemnmnunie céazu

Peanuzanms MeXIpenMeTHBIX CBS3EH MpH M3yYeHUH XUMHUH B 8 KiIacce OCYIIECTBIICTCS Yepe3 MCIIONb30BaHNE KaK OOLTIX
€CTECTBEHHO-HAYYHbBIX IOHATHM, TaK M IOHATUH, SABISAIOIIMXCS CUCTEMHBIMHM I OTAEIbHBIX IPEIMETOB €CTECTBEHHO-
Hay4yHOI'O LIUKJIA.

OOmme ecTecCTBCHHO-HAYYHBIC TOHATHS: HAay4YHBIH (DakT, THIIOTE3a, TEOpHUS, 3aKOH, aHAJHM3, CHHTE3, KIacCHU(HKaNusi,
MEPUOANTHOCTH, HAOIOICHNE, SKCIIEPUMEHT, MOICTUPOBAHNE, U3MEPCHUE, MOZIEIb, SIBICHHE.

duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, paAHMO0aKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUI
3apsf, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (PM3NICCKHUE BEIMYMHEL, AHHUIE H3MEPSHHS, KOCMOC,
IJ1aHeTsl, 3B€311b1, ConHLe.

Buonorus: porocunTes, AbIXaHue, Oochepa.

['eorpadus: atmocdepa, runpochepa, MUHEpabl, TOPHBIE TOPOMEI, ITOJIE3HBIE UCKONIAaeMbIe, TOIIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYeckas peakuusi

[Meprnommueckuit 3axon. I[lepmommueckas cucrema xumudeckux 3memeHtoB JI. M. MennmeneeBa. CrpoeHue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKUX AJIEMEHTOB IEPBBIX TPEX MEPHOAOB, KU, KaJbLUI U UX COETUHEHUN B
COOTBETCTBHUH C MOJIOKEHHEM JIEMEHTOB B [leproanyeckoil cucteMe v CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABI XUMUYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUTNYECKON PEIIETKA U BUJIAa XUMUYECKON CBA3H.

Knaccuguxanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEHIECTB. XMMHUYECKHE CBOHCTBA BEIECTB, OTHOCSIIUXCS K Pa3THIHBIM
KJIacCaM HEOPraHMYECKUX COSAMHEHUN, FeHEeTUUYECKas CBA3b HEOPraHUUECKUX BEILECTB.

Knaccudpukanus XHMIUECKHX PEaKIMH 10 Pa3InIHBIM MPU3HAKaM (IT0 YHCIY U COCTAaBY YUaCTBYIOMINX B PEaKIMH BEUICCTB,
1o TemioBoMy 3(dexTy, M0 M3MEHEHHIO CTENeHEH OKHCIICHHS XMMHYECKMX JJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO
KaTalm3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMHUUECKUE YPABHEHUSL.

Ionstie o ckopocTn XxMMUYeckol peaknuu. [loHsTHE 00 00paTUMBIX M HEOOPATHMBIX XUMHYECKHX peakiusx. Ilonatue o
TOMOT'€HHBIX U T€TePOreHHbIX peakuusax. [lonstue o katanuse. [lonsTre o xumuueckoM paBHoBecuu. DaKTOphl, BIUSIONIME Ha
CKOPOCTb XUMHUUECKOH peakluu 1 NON0KEHUE XUMUUECKOTO PABHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMU, JJIEKTPOHHBIA OajaHC  OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM  pEaKIUH.
CocTaBieHne ypaBHEHHI OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C MCTIOIb30BAHUEM METOIA 3IEKTPOHHOTO OaaHca.



Teopust 3MeKTPONIUTHUYECKON Tucconuanyu. DIEKTPOIUThL U HEAIEKTPONUThl. KaTHOHBI, aHHOHBI. MexaHU3M JCCOLUaluu
BEIIECTB C Pa3lIUYHbIMU BUJIAMU XUMHUUYECKOH cBs3u. CreneHsb aucconuanyy. CUIbHBIE U CIIA0ble AJIEKTPOIUTHL.

Peaknuu noHHOro oOMeHa. YCIOBHsI MPOTEKAHUS! peakUuii HOHHOTO OOMEHA, MOJIHbIE U COKPAILIEHHBIE HOHHBIC YPABHEHUS
peakuuii. CBOHCTBa KHUCIOT, OCHOBAaHUM U colell B CBeTe MpEACTaBICHUH 00 SICKTPOIUTUYECKON IUCCOLUALUU.
KauecTBeHHBIE peakuiuu Ha HOHBL. I1oHsITHE O rHAponu3e comneil.

Xumuueckuii Ixcnepumenm:

O3HAKOMJIEHHE C MOJAEIISIMH KPHCTAJUTMYECKUX PEMIETOK HEOPraHWYeCKHX BEIIEeCTB — METAaJUIOB M HEMETaJUIOB (Tpadura U
anMasa), CIOXKHBIX BEIECTB (XJIOpUA HATPUs), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMHMUYECKOH PEaklMU OT BO3JACHCTBUS
Pa3NUYHBIX (PAaKTOPOB, HUCCIIEAOBAHKE 3NIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MIPOLIECCA AUCCOLUAIMM KUCIIOT, Ieodeit 1
cosieif (BO3MOXHO HCIONB30BAHUE BUAEO MATEPHUAJIOB), NMPOBEAEHHUE OINBITOB, HUIIOCTPUPYIOUIUX MPU3HAKK IPOTEKaHMS
peakiuit HOHHOro oOMeHa (00pa3oBaHHE OcajiKa, BbIIEICHHUE Ia3a, 00pa30BaHUE BOABI), OMBITOB, MWITIOCTPUPYIOLUIUX IPUMEPbI
OKHUCIINTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIUi (TOpeHue, peakuu pa3aoKeH s, COSAUHEHNsI), paclO3HaBaHHE HEOPraHUYECKUX
BEIIIECTB € TOMOIIBIO KAYECTBEHHBIX PEAaKLUil Ha HOHBI, PEIlICHUE SKCIePUMEHTAIIBHBIX 3a/1a4.

HemeTtaibl U NX coeANHEHUS

OO6mass xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOSHMsI aTOMOB, XapaKTepHbIE CTEleHU OkucieHus. CTpoeHHe U
(u3HuecKkue CBOMCTBAa MPOCTHIX BEIIECTB — TajloTEHOB. XMMHUYECKHE CBOMCTBAa Ha IIpuMepe Xjiopa (B3aMMOICHCTBHE C
MeTaJUlaMH, HeMeTaJlJIaMy, Ierouamu). XsopoBogopoa. ConsHasi KHCIOTa, XMMUYECKHE CBOIMCTBA, MOMyYeHNE, IPUMECHEHHE.
JelicTBHE XJI0pa M XJIOPOBOAOPOIa HA OPTaHU3M UelIOBEKa. BaskHeH e XIOpHIbl U UX HAXOXKAECHHE B IPUPOJIE.

OO6mas xapaktepucTuka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE CTENEHU OKHCIICHUS.
Ctpoenne 1 (usnueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPhl. ANIOTPONHBIC MOAU(UKAIIUY KHCIOPOAa U CEphI.
Xumuueckue cBoicTBa cepbl. CepoBomopon, CTpoeHHe, (U3MYecKue U XUMHUYECKHe cBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENIN KUCJIOTHBIX OKCHIOB. CepHast KHCIOTa, (PU3NYECKHEe M XMMHYECKHE CBOWCTBa (0OIIME KaK MpeACTaBHTEINS
KJlacca KHCIOT M crenuduueckue). XUMHUECKHE PEaKINy, JIEKAIIIe B OCHOBE MPOMBIIUIEHHOTO CII0c00a MOMy4eHHs CepHON
kucnotsl. [Ipumenenne cepHoil kucaoTsl. ColM cepHOM KUCIIOTHI, KaUeCTBEHHAs! peaklus Ha cynab(ar-noH. HaxoxaeHne cepol
u eé COoeIMHEHMH B MpHpoae. XMUMHUECKOE 3arpsi3HEHHE OKPYXAIOWMIEH Cpelbl COSTUHEHUSIMH Cepbl (KHCIOTHBIC JOXKIH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CITOCOOBI €ro MPeloTBPaIICHHUSI.

OO0mas xapakTepucTuka 31eMeHToB VA-Tpynibl. OCOOEHHOCTH CTPOCHHUST aTOMOB, XapaKTepHbIC CTEIICHH OKUCIICHUS. A30T,
pacrpoCTpaHeHue B MpHpoe, (QH3MUECKHe W XMMHYECKHe CcBoWcTBAa. KpyroBopor aszora B mpupone. AMMHAK, €T O (pH3HYecKue
U XUMHUYCCKUEC CBOﬁCTBa, TMMOJIYyYCHUE U ITPUMECHECHUEC. Conu aMMOHUs, UX (1)1/131/1qu1<1/16 U XUMHUYCCKUEC CBOﬁCTBa, TMPpUMCHCHUE.
KagecTBeHHas peakuns Ha MOHBI aMMOHUS. A30THAsI KUCIIOTa, € MoiydeHue, U3NICeCKIe U XUMUYIECKUE CBOWCTBa (00mIme
KaK MPEACTaBUTEINS Kacca KUCIOT U cnenudmieckre). Vcronp30Banne HUTPATOB U COJIeH aMMOHHS B KAUeCTBE MHHEPATBHBIX
ynoopeHuil. XumMudaeckoe 3arps3HEeHIe OKPYKAIOMIeH cpeibl COeTMHEHUIMH a30Ta (KHUCIOTHBIC TOXKIH, 3aTPSI3HEHNE BO3IyXa,
MoYBkI U BooéMoB). Docdop, amoTpornHbie MoguduKkamu Gocdopa, puznueckre U xumudeckue cpoiictpa. Oxcun dhocdopa
(V) u dochopras kuciora, GU3MUECKHE W XHUMHUYCCKHE CBOMCTBA, monydeHue. Mcmomp3oBanue ¢GochaToB B KadecTBE
MUHEPAIBHBIX YI0OPEHHH.

OOmas xapakTepucTuka 3JeMeHTOB [VA-Tpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTENEHW OKHCIICHHS.
VYraepoa, amaoTporHble MOAM(UKAIINY, PACIPOCTPAaHEHHE B MPHPOAE, (U3NUECKHEe W XMMHUYECKHE CBOWCTBA. AmcopOrus.
KpyroBopor yriepona B mpupome. OKCHIBI yriiepoja, UX (QU3NYECKHEe M XHMHUYECKHE CBOKMCTBA, JICHCTBHE Ha IKUBBIC
OpraHu3Mbl, MOJNyYeHHEe M IMPUMEHEeHHe. DKOJIOrHMYecKue MpoOsieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoxa (IV), rumoresa
IJI00aIFHOTO MOTEIUICHHS KJINMAaTta, MapHUKOBBIN 3(h¢dekT. YTompHas KHCIOTa W e€ CONMM, X (U3NUYECKHEe W XHMHYECKHE
CBOIiCTBa, MoNyueHHWEe W HpuMeHeHne. KadecTBeHHas peakuusi Ha KapOOHAT-MOHBI. lcmomp3oBaHme KapOOHATOB B OBITY,
MeIUIIHE, IPOMBIIUICHHOCTH H CEITLCKOM XO3SHCTBE.

[lepBoHavanpHBIE TOHATHS 00 OPraHMYECKMX BEIIECTBaX KaK O COSAWHEHHAX yrieponma (MeTaH, 3TaH, STHJICH, alleTHIICH,
9TaHOJ, TJINIEPUH, YKCycHas Kuciorta). [IpupoIHble NCTOYHUKH YIIIEBOZOPONOB (YToib, MIPUPOTHBIN Ta3, HEPTH), MPOLYKTHI
ux mnepepaboTku (OCH3WH), UX POIb B OBITY W HMPOMBINUICHHOCTH. [loHSATHE O OHMONOrMYEecKH Ba’KHBIX BEIIECTBAX: JKHPAX,
Oenkax, yrieBomax — ¥ MX POJIH B )KU3HU deloBeka. MaTepranbHOe eIMHCTBO OPraHMUECKUX W HEOPTaHMUECKUX COCAMHEHHH.

KpemHwnid, ero ¢pusndeckre u XMMAYECKHE CBOHCTBA, MOJdy4YeHHEe U puMeHeHrne. CoemnHeHs KpeMHHS B rpupoe. Oomue
npeacTaBieHus 00 okcune kpemHus (IV) u kpemHneBoit kuciaore. CHITHKATHL, X UCIIOIB30BaHHE B OBITY, B IPOMBIIIIIICHHOCTH.
Baxneifimme CcTpoWTENbHBIE MaTepHallbl: KepaMuKa, CTEeKIIO, IIEMEHT, OETOH, jene300eToH. IIpobieMbr Oe3omacHOro
HCIIOJIb30BAHUS CTPOUTENHHBIX MAaTEPHUAJIOB B TOBCETHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

H3y4YeHne 00pa3IoB HEOPraHWIECKIX BEIIECTB, CBOMCTB CONSTHOM KHCIIOTHI, TPOBEICHUE KAUeCTBEHHBIX PeaKINil Ha XJIOPUI -
WOHBI M HAOJIOICHNE TTPU3HAKOB UX IPOTEKAHUS, OMBITH, OTpaKaIoMue (GU3MICCKAE U XUMUIECKIE CBOWCTBA TAOTCHOB M X
coenuHeHnH (BO3MOXKHO HCIONB30BaHUE BHACOMATEPHATIOB), O3HAKOMJICHHE C o00Opa3laMd XJIOPHIOB (TaJIOTCHUIOB),
O3HAKOMJICHHE ¢ 00pasliaMu cephl U e€ COeANHSHUAMH (BO3MOXKHO HCIIONB30BaHUE BHICOMATEPHAIIOB), HAOMIOIEHIE ITpoLiecca
0OyIIIMBaHUS caxapa IOj JeHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, N3YYCHUE XUMHUYECKUX CBOMCTB pa30aBICHHOM
CCpHOH KHCIIOTHI, MPOBEICHHE KAYCCTBEHHOH peaknuu Ha cyibpar-MoH U HaOMOIeHHEe INpH3HaKa e€ MpOTeKaHwUs,
O3HaKOMJIEHHE C (PU3NUECKUMH CBOMCTBAMH a30Ta, pochopa U MX COSANHEHUH (BO3MOXXHO UCIIONB30BAHNE BUIEOMATEPHAIIOB),
oOpasuamu a30THBIX M (OC(OPHBIX yH0OpEeHHi, ModydeHne, coOMpaHHe, paclio3HaBaHHE M W3y4YeHHE CBOMCTB aMMHaka,
MIPOBE/IEHNE KaYeCTBEHHBIX peakNii Ha HOH aMMOHHSA 1 (hocdaT-1oH U N3ydeHHe IIPU3HAKOB UX ITPOTEKaHUs, B3auMOAeICTBHE
KOHLICHTPUPOBAHHOH a30THOM KHUCIOTHI C MEAbK0 (BO3MOXKHO MCIOIb30BAHUE BUIEOMATEPHAIOB), U3ydEHUE MOJeIel
KPUCTAINTMYECKUX PEIETOK ajMasa, rpadura, (ysiepeHa, 03HaKOMJIEHHE C IPOLECCOM aJcOpOIMN PACTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM INpOTHBOrasa, IMOMydeHUE, COOUpPAHHUE, PACIO3HABAaHHE M M3Y4YEHHE CBOMCTB
YTJIEKUCIIOrO Ta3a, MPOBEICHNE KAUeCTBEHHBIX PeaKkMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4YE€HUE IPU3HAKOB UX IPOTEKAHUS,



O3HAKOMJIEHHE C MPOAYKLIHEH CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIeHHE SKCIIEPUMEHTANbHbBIX 33/a4 M0 TeMe «BaxHelme
HEMETAJUIBI U UX COCAMHEHUS.

MeTtauibl ¥ MX COeTMHEHUSI

OO0mas xapakTepucTUKa XUMHYECKHX DJJIEMEHTOB — METaJIOB Ha OCHOBaHMM WX moyiokeHus B Ilepuomudeckoil cucreme
xuMHueckux anemeHToB . Y. MenneneeBa u crpoeHust aroMoB. CTpoeHue MeTauioB. MeTaiuinyeckasi CBsI3b U MeTaJlInyecKast
KpUCTaJuInyecKass pemeéTka. ODIEeKTPOXUMUYECKUNA Pl HanpshkeHUd metamuioB. Pusznyeckne M XUMHYECKHE CBOMCTBa
MeTtayyioB. OOmme crocoObl moiydeHus: MerawioB. [loHATHE O KOPpO3HH METaJIOB, OCHOBHBIE CHOCOOBI 3alIUTHl UX OT
koppo3uu. CrutaBsl (CTajb, Yyr'yH, JIOpaIFOMUHUI, OpOH3a) U UX IPUMEHEHHE B ObITY U POMBIIIJIECHHOCTH.

[lenounbie MeTayibl: mojokeHue B llepuoauueckoi cucteMe XxuMuyeckux snemMeHToB [[. M. MeHneneeBa, cTpoeHHne UX
aTOMOB, HaXOXKJeHHE B Ipupoae. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA (Ha MpuUMepe HaTpus U Kanust). OKCHABI U THIPOKCHIBI
HaTpus 1 Kanus. [I[puMeHeHune menoyHbIX METaJIOB U UX COSAMHEHUH.

[{enouHo3emMenpHBIE METAIIBI MATHUN M KaJbLKi: mojoxeHue B Ilepuonndeckoil cucreme xuMuyeckux anemeHToB J[. U.
MeHnzeneeBa, CTpoeHHE WX aTOMOB, HaxOxIeHHe B mpupoae. Du3MUecKkue M XUMHUYECKHE CBOWCTBA MarHusl M KallbIIMS.
Baxneiimme coequHeHns Kainblus (OKCHIT, THAPOKCU, coyn). JKECTKOCTD BOMIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepumommueckod cucreme xummuueckux aneMmeHToB JI. . MeHneneeBa, crpoeHune aroma,
HaxoxJeHue B mpupoae. dOusznueckne U XMMHUYECKHE CBOWMCTBA alOMUHHS. AMGOTEpHBIE CBOMCTBA OKCHIIA M THAPOKCHIA
AJIFOMHUHUA.

Keneszo: nonoxxenue B [lepuoanueckoit cucteme xumudeckux snementoB [[. . MenaeneeBa, cTpoeHne aToMa, HaX0XKJIEHHUE
B npupoze. Puzndeckue U XUMUYECKHAE CBOWCTBA xkeme3a. Okcuibl, rTuapokcuabl u conu xenesa (II) u xenesa (I11), ux cocras,
CBOICTBa U MOIy4YECHHUE.

Xumuueckuii IKCREPUMEHN .

O3HAKOMJIEHHE C 00pa3llaMM METAaJUIOB U CIUIaBOB, MX (U3UYECKHMMHU CBOWCTBAMH, W3y4YCHHE pPE3yJbTaTOB KOPPO3UHU
METaJIJIOB (BO3MOXHO HCIIOIh30BAHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHJIA KaJIblIUS U HATPHUS C BOIOH
(BOBMOXKHO HCIIOJNIB30BAHHE BHUCOMATEPUAIIOB), HCCICIOBAHUE CBOMCTB KECTKOW BOJIBI, TpoIlecca TOPSHHs XKele3a B
KHCII0poze (BO3MOXKHO UCTIONB30BaHNE BUACOMATEPUATIOB), IPU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX PEaKIIUid Ha MOHBI: MArHUS,
KallbIUs, atfoMuHUs, IHKa, kene3a (II) m sxemeza (III), memu (II), HaOmiofeHWe W OMUCAHHME MPOIECCOB OKPAITUBAHUS
MJaMEHW MOHAMH HATpHSs, Kalusl W Kaiblus (BO3MOXHO HCIIONB30BaHHE BUICOMATEPHAIIOB), MCCIIENOBaHUE aM()OTEPHBIX
CBOICTB TUAPOKCHA aJTFOMUHHA U TUAPOKCHU A IUMHKA, PEIICHNE OKCIICPUMEH TAJIbHBIX 3a1a4 110 TEME «BakHel1e MeTamisl 1
WX COCIMHEHUS.

XuMMS U OKPY>KaIoLIasl cpea

BemectBa 1 MaTepuaiisl B ITIOBCEAHEBHON KI3HM YesloBeKa. bezormacHoe MCIoap30BaHIE BEMIECTB M XMMUYECKUX PEaKIiid B
OpITy. IlepBasi MOMOIIb TPU XUMHYECKUX OKOTaX M OTPABIICHUSX.

XHMMHUYECKOe 3arps3HEHUE OKpYXarolield cpeabl (MpelesbHas IOMyCTHMasi KOHIIeHTpanus Beriects, nanee — [1/1K). Pomb
XMMUH B PEIICHIH YKOJIOTHIECKUX MPOOIEM.

Xumuueckuii IKCnepumMenm:

n3ydeHue o0pasioB MaTepralioB (CTEKIIO, CILIABBI METAJUIOB, TOJIMMEPHBIC MATEPHAIIBI).

Mescnpeomemnsie ceasu

Peanuzamms MeXnpenMeTHBIX CBs3EH Mpy M3yYeHUH XUMHUH B 9 Kitacce OCYHIECTBIISICTCS Yepe3 HCIONB30BaHNE KaK OOIINX
€CTCCTBEHHO-HAYYHBIX MOHSATHH, TaK U TIOHATHH, SBILSIFOIIUXCS CHCTEMHBIMH AJSI OTAENBHBIX INPEAMETOB €CTECTBEHHO-
HAYYHOTO IIUKJIA.

OOmme ecTecCTBEHHO-HAYYHBIC MOHATHS: HAay4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHajJW3, CHHTE3, KIACCH(UKAIUI,
MePUOANIHOCTb, HAOIMIOACHUE, OSKCIEPUMEHT, MOACIHPOBAHHE, H3MEpPEHHE, MOJENIb, SBICHHE, MapHUKOBHIM 3]dexKT,
TEXHOJIOTHS, MATCPHAIIBL.

®dwuzuka: MaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIBL, PaIHOaKTHBHOCTD, MOJIEKYIIA, SJIEKTPUICCKUI
3aps, TPOBONHUKH, IONYIPOBOTHHUKH, IUAIICKTPHKH, (OTOIIEMEHT, BEMIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, Ta3, PaCTBOP, PACTBOPHUMOCTE, KPHCTAILTHYECKAsT PEIIETKA, CIUIABEI, (PH3MUECKHIE BEIMUMHEI, SIUHUILI U3MEPEHU,
KOCMHYECKO€ IPOCTPAHCTBO, IIAHETHI, 3BE311b1, CONHIIE.

Buonorus: ¢orocuHTe3, ApIXaHue, Ouochepa, FKOCHCTEMa, MUHEPAIbHBIC YIOOPEHUs, MUKPO3JIEMEHThI, MAKPOIJIEMEHTEHI,
MUTATENBHBIC BEIIECTBA.

['eorpadus: atmocdepa, runpochepa, MUHEpabl, TOPHBIE TOPOMLI, ITOJIE3HBIE UCKONIAaeMbIe, TOIITHBO, BOAHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IO XUMHUHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OGPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI
JIMgHOCTHBIE PE3yNbTaThl OCBOSHHS MPOTPaMMBI OCHOBHOT'O OOIIEro 00pa3oBaHUs JOCTUTAIOTCS B XOIE OOYYEHUS XUMHHU B
€IUHCTBE YICOHOH M BOCITUTATEIILHOM JESTEIHHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMHA POCCHHCKIMU COIOKYITBTYPHBIME U
IyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, IpPUHATHIMH B OOIIECTBE IMpaBHJIaMH M HOPMaMH IIOBEOCHUS H CIOCOOCTBYIOT
mpolieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALUN 00y4alOIIUXCA.
JInuHOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTb OOYHYaIOIIUMXCS PYKOBOACTBOBATHCS CHUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX
OpHEHTALMH U paclIMpeHHe ONbITa AeATEIIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:
1) mIaTpMOTHYECKOT0 BOCTIUTAHMS .
LIEHHOCTHOI'O OTHOILIEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACIIEAMIO, IOHUMAHUS 3HAUYEHUS
XMUMUYECKOH HAYKH B JKU3HH COBPEMEHHOTO OOINECTBA, CIOCOOHOCTH BJAJETh JOCTOBEPHON HH(pOpMAIMEld O IEepeIOBBIX
JOCTHKEHUSX M OTKPBITUSX MHPOBOH M OTCUECTBEHHOH XHMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTpOMCTBE
MHpa 1 0011eCcTBa;



2) rpaskIAHCKOr0 BOCTIMTAHMA

MPEACTaBICHUS O COLUUANBHBIX HOPMAaX M IPAaBHIAX MEXJIMYHOCTHBIX OTHONICHHH B KOJUICKTHBE, KOMMYHUKATHBHOM
KOMIIETCHTHOCTU B OOILIECTBEHHO IIONE3HOM, yueOHOMCCIIENOBATEIbCKONH, TBOPUECKOH U ApyrHMX BHJAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NeSTEIbHOCTU IMPHU BBIIOJHEHUN y4eOHBIX, ITO3HABATENbHBIX 3a]a4, BHIITOJHEHUH
XMMHYECKHX IKCIIEPHUMEHTOB, CO3/ITaHUH Y4EOHBIX IPOEKTOB, CTPEMIICHHS K B3aMMOITIOHUMaHHIO U B3aMMOIIOMOIIH B ITpoIiecce
9TOM yueOHOH JEeATeNbHOCTH, TOTOBHOCTU OLIEHHBATH CBOE IIOBEIEHHE U IIOCTYNKM CBOMX TOBAapHILEH ¢ MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHMSA

MHUPOBO33PEHUYECKUE TIPEJICTABICHUS O BEUIECTBE M XUMHUYECKOM PpEaKIMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U COCTABJISIOIINE OCHOBY JJISI HOHMMAHUS CYIIHOCTH HAyYHOH KapTHUHBI MUpA, PEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IMPUPOJBI, B3aUMOCBA3SX YeJIOBEKa C MPHPOJHOM cpemoil, o polud XUMHUU B MO3HAHUM ITUX
3aKOHOMEPHOCTEN;

MO3HaBaTeJIbHbIE MOTHBBI, HAINpaBJCHHbIE Ha IMOMy4yeHHE HOBBIX 3HAHWA MO XHUMHH, HEOOXOmuMble sl OOBSCHEHUS
HaOJII01aeMbIX IIPOLIECCOB U SIBIEHUH, TO3HABATEIbHOM, HH(POPMALIMOHHON U YUTATENbCKON KYJIBTYpPbI, B TOM YHCIIE HAaBBIKOB
CaMOCTOSTENIBHOM pabOThI ¢ Yy4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JIHMTEpaTypol, NOCTYNHBIMU TEXHHYECKHUMHU CPEICTBAMU
HMH(OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOyYeHWI0 M TMO3HAHHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CaMOOOpPA30BaHHIO, MPOSKTHON H
HCCIIEIOBATENBCKOM IESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HaIpaBIEHHOCTH U YPOBHS 00y4YeHUS B JabHEHIIIEM;

4) popMupoBaHusI KYJIbTYPhI 310POBbS:

OCO3HAHHUE IEHHOCTH MW3HH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3/10pOBBIO, YCTAaHOBKHM Ha 3JIOpOBBI 00pa3 »KH3HH,
OCO3HAHUE MOCIEACTBUI M HEMPUSTHE BPEAHBIX MPHUBBIYEK (YIOTPEOICHUS alKOrois, HapKOTHKOB, KyPeHHsT), HEOOXOIMMOCTH
COOJMIO/ICHHST TTPAaBUJI 0€30MaCHOCTH ITPH OOPALCHUH C XUMHUUYESCKUMHU BEIIECTBAMHU B OBITY U peabHON XU3HU;

5) TPYy/10BOr0 BOCIUTAHUSI:

HWHTEpEC K NMPAKTHYECKOMY H3YUCHHUIO IMpodeccuii u Tpyaa pasiudHOro pPoja, yBaXKCHHE K TPYAy M pe3yibTaTaM TPYHOBOM
ACATCIIBHOCTH, B TOM YHCJIE Ha OCHOBC NMPUMCHCHU IMPEAMETHBIX 3HAHUM 10 XUMHUH, OCO3HaHHBIN BI)I60p HH}IHBHHyaJ’[BHOﬁ
TPACKTOPUU TPONOIKCHHUS 00pa30oBaHHSI C YYETOM JHUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XWMHH, OOIICCTBEHHBIX
HWHTEPECOB M MOTPeOHOCTEH, yCHENTHON Mpo(heCCHOHANBHON NESTENbHOCTH M PAa3BUTHS HEOOXOMUMBIX YMEHHI, TOTOBHOCTD
aIalTHPOBATHCS B TPO(hECCHOHATIBHOM cpefie;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHUS:

9KOJOTWYECKU IIEIecO00pa3HOe OTHONICHHWE K MpPUpPOIe KaK HCTOYHHMKY >KH3HM Ha 3emile, OCHOBE €€ CyIIecTBOBAaHUS,
MMOHMMaHUE IICHHOCTH 3JI0POBOr0 M 0E€30MacHOr0 00pasa >KM3HH, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY (DPU3HYECKOMY U
MICHXHUYECKOMY 3J0pOBBIO, OCO3HAHHE IICHHOCTU COONIONEHHS MPaBHII OE30IIaCHOTO MOBEICHUS IIPH PadoOTe ¢ BEUICCTBAMH, a
TaKXE B CUTYAIHIX, YTPOXKAIOMINX 3I0POBBIO U KHU3HU JIO/ICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MONydaeMble NMpPU HM3YUYCHWH XUMHH, UL PEIICHHS 33/1ad, CBSI3AHHBIX C OKpPY>KaroIei
MIPUPOTHON CPEeNOH, IUISl TOBBIIICHUS YPOBHS SKOJIOTMYECKON KyJIBTYpPbI, OCO3HAHUS TI00aTBHOrO XapakTepa AKOJOrHYECKUX
mpoOJieM U MyTel WX PEeHICHUS MOCPEACTBOM METOI0B XMMHH, SKOJIOTHYECKOT0 MBIIIJICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B
T03HABATEIHFHON, KOMMYHHKATUBHON M COITMATBHOMN TTPAKTHUKE.

METANPEIMETHBIE PE3YJbTATbI

B cocraBe MeTanmpeqMeTHBIX Pe3yJIbTaTOB BBIICISIOT 3HAUUMBIE UIsT (POPMIPOBAHIS MHPOBO33PEHHS OOIICHAYIHBIE ITOHSATHS
(3aKoH, TEOpHs, NPHHIAIN, THIIOTe3a, (aKT, CHCTEMa, IIPOIECC, AIKCIIEPUMEHT H JAPYroe.), KOTOPhIE HCIOIB3YIOTCS B
€CTCCTBEHHO-HAYYHBIX YyYEOHBIX TIpeaMeTaXx M IO3BOIIOT HAa OCHOBE 3HAHMH M3 JITHX MPEIMETOB (HOPMHUPOBATH
MpeACTaBICHHE O LEIOCTHOW HAaydHOH KapTHHE MHpA, W YHHBEpCAIbHBIE Yy4eOHbIe MAeiCTBUS (ITO3HABaTEIbHEIE,
KOMMYHUKATHBHEIC, PETYISITHBHBIC), KOTOpBIe oOOecrednBaloT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEILHOMY
TUTAHIPOBAHUIO U OCYIIECTBICHAIO YIeOHOI esTebHOCTH.

[o3naBaTenbHbIe YHHBEPCATbHBIE YUeOHbIE TelcTBUS

Ba3zoBble 1oruueckue qeicTBUs:

YMEHUS UCIIONB30BATh MPUEMBI JIOTHUYECKOTO MBIIUICHUS TP OCBOCHUH 3HAHWI: PACKPHIBATH CMBICI XHMHUYCCKUX ITOHSATHIA
(BBLOEISITE MIX XapaKTepHBIE IPH3HAKH, YCTAHABINBATH B3aHMOCBS3b C APYTMMHU MOHSATHAMH), UCIIONB30BATH ITOHATHUS IUIA
OOBSICHEHUS OTIACNBHBIX (PAKTOB W SBICHHUU, BEIOMpPATh OCHOBAHIS M KPUTEPUH VIS KIACCH(DUKAIIMA XUMHYECKAX BEIECTB U
XAMUYECKIX PEaKIHid, YCTaHABIMBATH IMPUINHHO-CICACTBEHHBIC CBS3U MEXKAY OOBEKTAMHU H3YUEHHSI, CTPOHTH JOTHUYECKUE
paccyxneHust (HHIYKTHBHBIC, NEIYKTUBHBIE, TI0 aHAJIOTHH ), J€TaTh BRIBOBI U 3aKITIOUCHUS;

YMEHHUE MPUMEHATE B MIPOILECCe TO3HAHMS MOHATHA (IPEAMETHBIC W METalpeIMETHEIE), CHMBOIHYECKUE (3HAKOBEIE) MOJIEIH,
UCTIONIb3yeMBIE B XUMHH, MTPE0OPa3OBHIBATH MMHPOKO MPHMEHSIEMBIC B XUMHU MOJIENBHBIC TPEICTABICHUS — XUMHUUECKAN 3HAK
(cuMBON >NeMeHTa), XMMUYecKas (opMyia W ypaBHEHHE XUMHUYECKOW PEaKIUU — TIPH PEIICHHH y4eOHO-IT03HABATEIBHBIX
3amad, ¢ Y4ETOM STHX MOZENBHBIX MPENCTAaBICHUN BBIABISITH M XapaKTEPH30BaTh CYNICCTBEHHBIC IMPHU3HAKH H3Y9IaeMBIX
O0BEKTOB — XUMHYECKUX BEIIECTB W XMMHYECKHX PEaKINi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, IMPHUYMHHO-CIIEACTBEHHBIC
CBSI3M M IPOTHBOPEUHS B H3YUaEMBIX IPOIECcCax U SBICHUSX.

ba3oBble nccienoBareJbCcKue AeiCTBUS:

YMEHHUE WCIOIb30BaTh IMOCTABICHHBIC BOMPOCHI B KAUeCTBE WHCTPYMEHTA IIO3HAHUSA, a TAKXKE B KAUYECTBE OCHOBBHI JUIS
(hOpPMUPOBAHHUS THUITOTE3BI IO MPOBEPKE MPABIIIEHOCTH BHICKA3hIBAEMBIX CY)KICHHIA;

MPUOOPETEHUE OIBITA O IIAHUPOBAHHUIO, OPTaHU3AINH U TIPOBEICHUIO YICHUYECKUX YKCIEPHIMEHTOB, YMCHUE HAOMIONATh 3a
XOJIOM IIPOIIECCa, CAMOCTOSATENHFHO MPOrHO3MPOBATE €T0 Pe3yabTaT, (popMyIHpoBaTh 00OOIICHHS M BBHIBOIKI IO PE3YIIETATaM
MIPOBEAEHHOTO OIBITA, UCCIEIOBAHUA, COCTABIATh OTUYET O MPOJIEJIAaHHON padoTe.

Pabora ¢ undopmanueii:

yYMEHHE BBIOMpPAaTh, aHANU3UPOBATH M HMHTECPIPETUPOBATH WH(POPMAIMIO PA3MUYHBIX BHIOB W (OPM MPEACTABICHHUS,
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MOTy4aeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYISIpHAs JINTEpaTypa XUMHYECKOTO COJEpXKaHHs, CIIPaBOYHBIE ITOCOOWS,
pecypcsl VIHTepHeTa), KPUTHYECKH OLIEHHBATh IPOTHBOPEUYHBYIO U HEIOCTOBEPHYIO HH(OPMALHIO;

yYMEHHE NPUMEHATh pa3iIM4YHbIe METOIBl M 3alpoChl MpPH IOMCKEe M 0TOOpe MH(OPMAlMU M COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOJUMBIX JUISl BBITIONHEHHUS Y4eOHBIX M MO3HABaTEIbHBIX 337ad ONpeNeJEHHOro THIIA, IIPHOOPETEHHE OIbITa B 00JIACTH
WCTIONB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, OBJaJeHHE KyJIbTYpOH aKTHBHOTO HCIIOJIb30BaHHMS
Pa3IMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSTENBHO BBIOMpATh ONTHMAaNbHYIO (OpMYy TMpeAcTaBieHHus HWH(opManuu W
WILTIOCTPHPOBATh pelllaeMble 3a/adyll  HECIIOKHBIMH CXeMaMH, JauarpaMMaMH, ApyruMu ¢opMamu rpaduxu M HX
KOMOHHAITUSIMH;

YMEHHE UCIIONB30BaTh M aHAJIN3UPOBATh B IpoLecce YIeOHOH U MCCIIe0BaTENbCKON AeTeIbHOCTH HH(POPMALUIO O BIUSHUH
MIPOMBIIIIEHHOCTH, CEJTLCKOTO X035HCTBa ¥ TPAHCIIOPTa Ha COCTOSTHHE OKPY)KAIOILEH PHPOIHOI CPeabl.

KoMMyHnKaTHBHBIE YHUBepCcAIbHbIE yUYeOHbIEe AeiicTBHSA:

YMEHUs 3a/1aBaTh BOIPOCH! (B XOje auaiora M (Win) JUCKYCCHH) TI0 CYHIECTBY 00CYXIaeMoil TeMbl, (popMyIHpoBaTh CBOH
MPEIUIOKEHHS] OTHOCUTEIBHO BBITTIOJIHEHHS IPEITIOKSHHON 3a/1a4H;

YMEHUS MPEJICTaBIATh MOJIyYeHHBIE Pe3YJIbTAThl MMO3HABATENLHONW JEATEIBHOCTH B YCTHBIX W IMHCBMEHHBIX TEKCTaX; JeJaTh
MPE3EHTALUI0 PE3YJIbTATOB BBINOJHEHUS XMMUYECKOI'0 3KCIEpHMEHTa (J1abopaTOpHOro OMbITa, Ja0OpaTOPHOM paboOTHI IO
HCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YUCOHOTO TPOEKTA);

YMEHHUSI y4eOHOTrO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH IO3HABATENBHON M MCCIEI0BATENbCKON NEATEIbHOCTH
NIPU pelIeHNH BO3HUKAIOUIMX MPOOJieM Ha OCHOBE y4éTa OOIIMX WHTEPECOB W COTJIACOBAHUS TMO3MIMK (00CYXmeHUus, oOMeH
MHCHUSAMH, «MO3I'OBLIC IITYPMbID», KOOpAWHALIMA COBMECTHBIX ﬂeﬁCTBHﬁ, ONpeACICHUE KPUTCPUCB II0 OICHKE Ka4deCTBa
BBIMOJIHEHHON Pa0OTHI U IPyTHE).

PeryasiTuBHBIE yHHBepCaJIbHbIE yueOHbIe AeiiCTBHS:

YMEHHE CaMOCTOSTENIbHO ONpPEACNATh 1M JIeITeNbHOCTH, IIJIaHUPOBAaTh, OCYIIECTBISATh, KOHTPOJNUPOBATH M IIpH
HEOOXOINMOCTH KOPPEKTHPOBATh CBOIO JEATCIBHOCTH, BHIOMpaTh Hambosnee H(PQeKTHBHBIE CHOCOOBI pelIeHHs y4eOHBIX H
MO3HABATEJIBHBIX 33/1a4, CAMOCTOSTENIbHO COCTABJIATh WIIM KOPPEKTHPOBaTh IPEIUIOKEHHBIH aIrOpUTM ACHCTBHUI IIpH
BBIITOJIHCHU N 3aﬂaHHﬁ C y‘léTOM IMMOJIYy4Y€HH HOBBIX 3HaHUi 00 N3y4aCMbIX 00BEKTAX — BCHICCTBAX U PCaKIUAX, OLICHHUBATH
COOTBETCTBHE IIOJ[y4EHHOTO pe3yibTaTra 3asBJICHHOW IeJH, YMEHHE HCIONb30BaTh W aHAJIM3UPOBaTh KOHTEKCTHI,
MpeajaraeMbie B YCIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeqMeTHBIX pPe3yJabTaTOB IO OCBOCHHMIO OOS3aTENBHOIO COACPXKAHMWS, YCTAHOBICHHOTO AAaHHOW (eaepaabHOM
paboueii mporpaMMoM, BBIJCISIOT: OCBOCHHBIE OOYYalOIIMMHCS HAay4YHbIC 3HaHUS, yYMEHUS U CIIOCOOBI JCHCTBUH,
cenuduUecKkue ISl TPeIMETHOH o0nacTh «XUMHS», BHIBL JEATEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS, €ro
HHTEPIIPETANH, TPe0OPa30BaHUIO M IPUMECHEHHIO B Pa3NIUYHBIX YICOHBIX M HOBBIX CHTYAITHIX.

K koHmy oOyudenuss B 8 kjiacce mpeiMETHBIC pe3yiabTaThl HA 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh C(HOPMHPOBAHHOCTH Y
00y4aromxcsi yMEHUH:

® PacKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKUX HMOHSITHI: aTOM, MOJIEKYJa, XUMUYECKHH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OTHOPOIHAS ¥ HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCHTEIIFHAS aTOMHAS Ml MOJICKYIISIPHAsI Macca, KOMUIECTBO
BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCoBasl OJISI XUMHUECKOT O 2JIEMEHTa B COSAMHEHHHN, MOJIIPHBIA 00bEM, OKCHI, KUCIIOTA,
OCHOBAHHE, COJb, HIEKTPOOTPHULIATETIFHOCTD, CTEIIEHb OKHCICHUS, XUMAYIECKasl PEaKIys, KIACCH(PHUKALUSI PEakuii: peaKIiuu
COEIMHEHNS, PEaKIMH Pa3IOKeHHS, PEaKINU 3aMEIICHHUs, PeakIud OOMEHa, 9K30- U IHIOTEPMHUUCCKUE PEaKIUH, TEILIOBOI
3¢ deKT peakunu, Ipo aToMa, JIEKTPOHHEIIN CIIOH aToMa, aTOMHAsi OpOUTab, paluyCc aTOMa, XUMHYECKasl CBS3b, MOJSIPHAS U
HETOJIsIpHAsl KOBAJICHTHAsl CBsI3b, MOHHAsI CBA3b, MOH, KAaTHWOH, AaHHMOH, PAacTBOP, MaccoBas IO BEHIECTBA (MIPOIEHTHAS
KOHIICHTPAIIHS) B pACTBOPE;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH M MPUMEHSATH 3TH HMOHSATHS IPU ONMCAHUH BEIIECTB M UX
MpEBpAICHHU;

® HCIONB30BATh XUMHUIECKYIO CHMBOJUKY JJISI COCTaBIICHHUS (POPMYIT BEIECTB U yPaBHEHHHA XUMHUECKAX PEaKIIHA;

® ONpeNeNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCOWHEHHSIX, CTEIIEHb OKUCICHHS JIIEMEHTOB B OWHAPHBIX
COCIMHEHNUSX, TPHHAMICKHOCTh BEIIECTB K OIMPENeIEHHOMY KIIACCY COCOMHEHUH 1O (opMmynaM, BHI XUMHYECKOH CBS3U
(xKOBaJNIeHTHAS ¥ MIOHHASI) B HEOPraHUIECKIX COCTIMHEHUSIX;

e packpeiBaTh cMbicn [lepmommueckoro 3akona J[. V. MeHnneneeBa: AeMOHCTpPUpPOBATh IMOHUMAaHUE TEPUOAUYECKOM
3aBHCHUMOCTH CBOMCTB XHMHUYECKHAX DIIEMEHTOB OT MX HOJIokeHHs B Ilepmommdeckoii cucreme, 3aKOHOB COXPaHEHUST MACCHI
BEIIECTB, IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYIISIPHOT'O YUCHUS, 3aKOHa ABOTaIpo;

® ONMKCHIBAThH M XapaKTepu30BaTh Tabmuuanayro Gopmy [leproauyueckoil CHCTEMBI XMMUYECKHIX JIEMEHTOB: Pa3IHdaTh MOHATHS
«rmaBHas moxarpynma (A-tpymma)y u «mobouHas noarpymma (b-rpymma)», manple W OoNbIe TEPHOABI, COOTHOCHUTH
0003HaueHMsI, KOTOphle MMetoTcs B Tabmume «[lepmommueckas cucrema xummdeckux dmeMentoB /1. V. MenpeneeBa» ¢
YHCIOBBIMU XapaKTEPHCTUKAMH CTPOCHISI aTOMOB XUMHIUYECKUX 3JIEMEHTOB (COCTaB U 3apsii sapa, 00IIee JUCIIO IIEKTPOHOB H
pacrpeaeneHue uX Mo IEKTPOHHBIM CIIOSM);

® KITacCU(HUIMPOBATE XUMHUICCKHAE JIEMEHTHI, HCOPraHUIECKHE BEIIeCTBA, XUMHUECKUAE PEaKIHUH (10 YHUCITy M COCTaBY
YUYaCTBYIOIIHX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3 deKTy);

® XapaKTepHU30BaTh (OMMCHIBATH) OOIIME XMMUYECKHE CBOICTBA BEIIECTB Pa3IMUHBIX KJIACCOB, NMOATBEPXKIAs ONMCAHNE
MIPUMEpaMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKIX PEaKIUi;

 [IPOrHO3HMPOBATH CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT HX Ka4EeCTBEHHOT'O COCTaBa, BO3MOXKHOCTH TPOTEKAHHUS XUMHUIECKIX
MIPEBPAIICHUH B PA3IHYHBIX YCIOBHUSX;

® BBIUYMCIISITE OTHOCUTCIIbBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MacCCbhbl BCUHICCTB, MACCOBYIO OO0 XHUMHUUYCCKOI'O 3JICMEHTA I10
(bopMyne COCAUHCHUSI, MACCOBYHO JOJIIO BEIIECTBA B paCTBOPEC, IPOBOANUTDL paC‘-IéTBI 10 YpaBHCHUIO XUMHYECKON pe€aKuuu;

® [IPUMCHATL OCHOBHBIC OI€palnn MBICIIMTEILHOM ACSITEILHOCTM — aHaldu3 | CHUHTE3, CpPaBHCHUC, 0606HICHI/IC,
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CHCTEMAaTH3AINI0, KIACCU(UKAINIO, BBISIBICHUE NPHYHMHHO-CICACTBEHHBIX CBA3CH — U1 M3y4YCHUS CBOWCTB BEHICCTB H
XHUMUYECKUX PEaKIIMi, €CTECTBCHHO-HAYYHBIC METOMBI IMO3HAHUS — HAOIOICHHUE, H3MEPEHHE, MOJICITHPOBAHIE, JKCIICPHMEHT
(peaJibHBIIA U MBICTIEHHBIN );

e CJIeZIOBaTh MPaBUJIaM MOTB30BAHUS XUMHUECKOM MTOCYI0H U Tab0paTOPHEIM 000PYIOBaHHEM, a TAKKE MpaBHIIaM OOpaIieHus
C BEHICCTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OMBITOB IO MOMYYCHUIO U
COOMpPaHUIO ra3000pa3HBIX BEIIECTB (BOIOPOAA M KUCIOPOa), IPUTOTOBICHUIO PACTBOPOB C OMpPEACIEHHON MaccoBO# moeit
PacTBOPEHHOIO BEIECTBA, IUTAHUPOBATH M MPOBOJUTH XHMUYESCKUE IKCIICPHMEHTHI MO PACIIO3HABAHHUIO PACTBOPOB IHIETIOYEH U
KHCJIOT C TOMOIIIBI0 HHANKATOPOB (JIakMYC, (heHON(TaICHH, METHIOPAHK U JPYTHE).

K xoniy obydenuss B 9 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0Oa30BOM YPOBHE IOJDKHBI OTpakaTh CHOPMHPOBAHHOCTH Y
00y4JaroMXxcsl yMEHUIL:

® PacKPBIBaTh CMBICT OCHOBHBIX XUMHUCCKHUX TOHSITHN: XUMHYCCKUHN 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHHOH, IIPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, BAJCHTHOCTh, 3JEKTPOOTPHUIIATEIBHOCTh, CTCICHh OKHCICHHUS, XHMHYECKas peakius,
XMMHUYECKasi CBsI3b, TEIUIOBOM 3(QeKkT peakiuu, MOIb, MOJSPHBIA O0BEM, PACTBOP, IIEKTPOIUTHI, HEIIEKTPOIUTEHI,
JJIEKTPOJIMTUYCCKAsT TUCCOLMAIMS, PEaKIMH HOHHOr0 OOMEHA, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMBIC U
HEOOpaTUMBIC PEAKI[UH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC PEaKIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTaHOBJICHHUE, AJIOTPOITHS, aM()OTEPHOCTh, XUMHUYUECKAsl CBsI3b (KOBAJICHTHASI, HOHHAS, METAUTMUYCCKAs), KPUCTAILTHYCCKAsT
peméTka, KOppo3usi METAJJIOB, CIUJIaBbl, CKOPOCTh XHMMMUYECKOM peakiuu, MpeAenabHO pomyctuMmas koHueHTpauus ITJIK
BEIIIECTBA,;

¢ WJTIOCTPUPOBATH B3aWMMOCBSA3b OCHOBHBIX XUMHYCCKHUX HOHSITHH U MNPUMCHATH 3TU IMOHATHA IMPHU OMMCAHWU BEHICCTB U UX
IIpeBpalleHul;

® HCTOJIB30BAaTh XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBJICHUS (POPMYIT BELIIECTB U yPaBHEHHH XUMHUECKUX PEaKIIHii;

® OIPCACIATL BAJICHTHOCTL M CTCIOCHb OKUCICHUSA XUMHUYCCKHUX OJJICMCHTOB B COCAUHCHUAX PA3JIMYHOrIO COCTaBa,
MPUHAIICKHOCTh BEIIECTB K ONMPEHSIEHHOMY KJIacCy COCTUHEHHUE 1Mo (opMmynaaMm, BUJI XUMHYCCKOW CBs3HM (KOBaJICHTHAS,
HMOHHAs, METAJUTNYECKas) B HEOPraHUIECKIX COCANHCHMSX, 3aps HOHA 110 XUMHUYECKOH (opMyIie, XapaKTep Cpeabl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COSTUHECHUH, THIT KPUCTAIUTHUYCCKOM PeIETKH KOHKPETHOTO BEIIIECTBA;

e packpbiBaTh cMbici [lepuommueckoro 3akona JI. M. MenaeneeBa U JEMOHCTPHPOBATH €ro MOHHMAHHE: OIKCHIBATH U
XapakTepu3oBaTh TaOMU4HyI0 (opmy [lepuomuveckoil CHCTEMBl XUMHUYECKHX JJIEMEHTOB: pa3inyaTh TOHSTHS «TJIaBHAS
nonrpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y, mManble W OONbIIME MEPUOBI, COOTHOCHTH O0O3HAUYEHHUS,
KOTOPBIC UMCIOTCA B HepHO}II/IquKOﬁ T36HI/IHC, C YUCJIOBBIMH XapaKTCPUCTUKAMH CTPOCHUSA aTOMOB XUMHYCCKHUX DJICMCHTOB
(coctaB m 3apsan smpa, oOIIee YWCIO BJICKTPOHOB M pAacIpeleicHHe HMX IO 3JICKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MCHEHHH CBOICTB AJIEMEHTOB M MX COCAMHEHHH B IpeAeiax MajbIX NEPHONOB M TNIABHBIX HOATPYIII C
YYETOM CTPOCHHS UX aTOMOB;

® KJTacCU(HUIMPOBATE XUMHUYECKHE DJICMEHTHI, HEOPraHMYECKHE BEIICCTBA, XMMHYECKHE DPEakIuH (10 YHCIy W COCTaBy
YYaCTBYIOIINX B PEaKIUHU BEUIECTB, 10 TEITIOBOMY 3(h(PeKTy, 10 N3MEHEHHIO CTETICHEH OKMCICHUS XUMUIECKHIX 2JIEMEHTOB);

® XapaKTepu30BaTh (OMHCHIBATH) OOIMME W CcHenu(UUecKrne XHMHYSCKHE CBOWCTBA TIPOCTBIX M CIOXKHBIX — BEIECTB,
MOATBEPIK/IAsl OMICAHUE IPUMEPAMHI MOJICKYIISIPHBIX I HOHHBIX YPaBHEHUH COOTBETCTBYIOMINX XUMUYIECKUX PEaKIUI;

® COCTABIIITh YPAaBHEHUS IMEKTPOIUTUYCCKON AUCCOMALNH KHUCIIOT, IEeN0oYeld U COJeH, TIONHBIC  COKpPAIEHHBIC YPaBHEHHS
peakuuii HOHHOro oOMeHa, ypaBHEHHSI PeaKInii, ITOATBEP/KIAIONINX CYIIECTBOBAHNE TEHETHIECKOM CBSI3M MEXKIy BEIIeCTBAMU
Pa3IUYHBIX KIJIACCOB;

® PacKpHIBATh CYIIHOCTDh OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKITUIT TOCPEACTBOM COCTABICHUS NEKTPOHHOTO OamaHca ITHX
peaxuuii;

 [IPOTHO3MPOBATH CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHUS, BO3SMOKHOCTH IIPOTEKAHHUS XMMUIESCKUX MPEBPAIICHHUI
B Pa3IMYHBIX YCIIOBHSAX;

® BEIYHCIISITh OTHOCHTENBHYI0O MOJEKYISAPHYI0 M MOJISIPHYIO MAacChl BEHIECTB, MAacCOBYIO JONIO XMMHYECKOT'O DIIEMEHTa II0
(hopMyIie CoeqMHEHNS, MaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUECKOH PEaKIIHH;

® COOIOAATh MpaBWIIa MOJB30BAHMS XUMHUYCCKON TIOCYION | JIAOOPaTOPHBIM 000PYTOBAaHHEM, a TAKXKE MPaBUiia OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKLIUSMH II0 BBITOTHEHHIO JTaOOPaTOPHBIX XUMHYECKHX OITBITOB IO IONYUCHHIO U
COOMpPaHUIO Ta3000pa3HbIX BEIICCTB (AMMHAKa U YIIIEKHCIIOTO rasa);

® IPOBOANTH PEAKINH, IOATBEPKIAIONINE KAadeCTBEHHBI COCTAB PA3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM ITYTEM
XJIOpUI-, OpOMHI-, HOAWI-, KapOoHaT-, (ocdar-, cummkar-, cymbdar-, THAPOKCHI-WOHBI, KATHOHBI aMMOHHUS W HWOHBI
H3yYCHHBIX METAJIIOB, PUCYTCTBYIONINE B BOAHBIX PACTBOPaX HEOPraHUUECKHUX BEIICCTB;

 IPUMEHSTH OCHOBHEIE OIIEPAIi MBICIIUTEIHLHON ASTEIHHOCTH — aHAJIM3 U CHHTE3, CPaBHEHHUE, 0000IICHNE,
CHCTEeMAaTH3AIINIO, BEISBIICHHE IIPHYNHHO-CIICACTBEHHBIX CBS3CH — I N3yUEeHHUS] CBOMCTB BEIIECTB U XUMUIECKHUX PEAKIIUH,
€CTCCTBEHHO-HAyYHBIE METONIBI TO3HAHUS — HAOIIOICHNE, U3MEPEHUE, MOACITHPOBAHIE, SKCIICPIMEHT (pealbHBIH U
MBICIICHHBIH ).



TEMATHUYECKOE IIJIAHUPOBAHUE
Pabouas mporpamma mno y4yeOHoMy mnpeaMery «XuMHS» paspadoTaHa ¢ y4érom padouyeil mporpamMmbl

BOCIIUTAHUA, 4YTO OTPaA)K€HO B JIMYHOCTHBLIX IIJIAHHPYEMbBIX pe3yJbTaTax M odecreunBaeT peajin3anunio

HHBapuaHTHLIX MoayJeii (MM) nporpaMMmbl «YpouHasi 1esiTeJIbHOCTb», « BHeIIKOIbHbIE MEPONPUATHSIY,
«OcHOBHBIE HIKOJIBHBIE Aesa» U «ConuanbHoe NApTHEPCTBO»

8 KJIACC
No HanmeHoBaHME pa3aeiioB U TeM Komraecteo ONeKTpOoHHbIE
/11 MIPOrpaMMBI Hacos (undpossie) IIporpamma BociuTaHUS
Bcero| KP | IIP | oOpa3oBaTenbHBIE PECypChI
Pasnea 1.IlepBoHayajbHble XUMHYECKHE MOHATHSA UM «YpouHasi 1esiTeJILHOCTD)
P P
XXMM — BaKHAS O6J'IaCTI) YCTaHOBJ'IeI:II/Ie JOBCPHUTCIIbHBIX
1.1 | ecrecTBO3HAHUS U IIPAKTUYECKON 5 2 bummorexa [IOK OTHOIICHHH MEXIy yIUTCICM H
' p https://m.eds00.ru/7f41837¢ | ero VUCHUKAMH,
JSSITEIbHOCTH YEJIOBEKa
Bi6 HOK CHOCO6CTByIOI_III/IX MMO3UTUBHOMY
uOIMOTEKA
1.2 | BenecTBa U XUMHYECKHE PEAKIIUN 15| 1 httns://m.edsoo.ru/7f41837¢ | - ocRPHPTHIO YHalIMucs
ps://m.edso0.ru C e00BaHMI M TPOCHO ydMTes,
P p y4
IMPUBJICUCHUIO WX BHUMAHUA K
Wroro no pasaeny 20 o0cyxaaemMoit Ha ypOKe
Pa3nen 2.BaxHeiinine npeacTaBuTe/ M HEOPraHu4ecKUX BelllecTB HEQOpMAIH
(opMUpOBaHHUE OTBETCTBEHHOI'O
21 BO3ZIyX. KHCHOpO}I. [Tousrtue 00 6 bubnuorexa L[OK OTHOILIEHUS K YUYEHHIO,
' OKCHIax https://m.edsoo.ru/7f41837¢ TOTOBHOCTH U CIIOCOOHOCTH
, 5 [BonoponTlowsrue o xucnorax i 8 | [pubmmorexa LLOK 00y4aroIIKMXCsl K CaMOPA3BUTHIO
" lcomsx https://m.edsoo.ru/7f41837c 1 CaM°°6pa3°BaH“‘g Ha OCHOBC
MOTHBaLINH K (6] y‘-IeHI/IIO n
b3 Bonaa. Pacteopsr. [lorsitie 00 5 1 1 bubarorexa [IOK HO3HAHMIO
"~ |locHOBaHHMIX https://m.edsoo.ru/7f41837c dopmupoBanHe
b 4 OCHOBHBIE KJIaCChl HEOPTaHUIECKUX 11 1 1 bu6iuoreka ITOK KOMM yHHKaTHBHOH
" |coenrHeHni https://m.edsoo.ru/7f41837¢c KOMIETCHTHOCTH B OOIICHHH U
COTPYIHHYECTBE co
MToro o pasaeiy 30 CBEPCTHUKAMHU
(hopmupoBanue OCHOB
Paznen 3.Ilepuoanyecknii 3axon u [lepnoguyeckasi cucreMa XMMHYECKHX 3JIEMEHTOB | 9KOTOIMICCKON KYJIBTYPBI
UI. 1. MennaesneeBa. CTpoeHHe aTOMOB. XUMHYeCKasi CBSI3b. OKHCIUTEILHO- COOTBETCTBYIOLICH
BOCCTAHOBHTEIbHbBIE PEAKIIHH COBPEMEHHOMY YPOBHIO
o OKOJIOI'HMYECKOIro MbIIIJICHUSA
1
epHO'HquCKHH 34KOH H HCIIOJIB30BAaHNEC BOCIIMTATCIIBHBIX
" [xummaeckux anmemenToB /. M. https://m.edsoo.ru/7f41837¢ y4eGHOro mpeaMera yepes
MenneneeBa. CTpoeHHE aTOMa JIEMOHCTPALUIO IETSAM IIPUMEPOB
55 XuMudeckas cBsa3b. OKACIUTEIBHO- 3 1 Butnorexa [IOK OTBETCTBCHHOI'O, IPaXKIAHCKOT0
" [BOCCTAaHOBHTENBHBIE PEAKIUH https://m.edsoo.ru/7f41837¢ | MOBCACHHA
bubnuoreka [TOK UM
«OCHOBHbBIE HIKOJIbHbIE
Hroro no pasaeny 15 https://m.eds00.1u/7f41837¢ | renar
YuyacTtie BO BCEpOCCUICKUX
AKLMAX, TOCBALIEHHBIX
PesepBHOE Bpems 3 LA, -
3HAYMMBIM COOBITHAM B Poccun,
MHEpe
OBLIEE KOJIMYECTBO YACOB 110 68 4 5
[MPOI'PAMME
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9 KVIIACC

KomnuaectBo yacoB

DNEeKTPOHHEBIE

No HaumenoBanue pa3nenoB 1 TeM
(tmdpossre)
I/l | TIporpaMMBI [Iporpamma BociuTaHus
° KP TP 00pa3oBaTesbHbIE
3 pecypcel
/M
Paznen 1.BemecTBO M XUMHYeCKHE peaKIU
. Bbubnroreka [IOK
11 TlosToperne u yriybienue suannii 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX pa3JIelioB Kypca 8 kitacca 636
22 UM «Ypounasi 1eATeJIbHOCTb
bubmmorexa [IOK VCTaHOBIEHHE — IOBEPUTEIBHBIX
12 OcHoBHbIE 3aKOHOMEPHOCTH 4 https://m.edso0.rW7f41a | o rwomrerutti s I
XUMHUYECKHX PeaKIHii 636 oTHOIIE OXAYy ydurese
= ero YYCHUKAMH,
13 ONEKTPONUTHYIECKAs JUCCOLMALHS. 8 1 1 ﬁ;ggzzzzig)orljlﬁ 11a CHIOCOOCTBYIOIIMX  MO3UTHBHOMY
' XUMHUYECKUE PEaKIUU B PacTBOpax 636 ' BOCIIpUATHIO ydamuMucs
= TpeOOBaHMIT M TPOCHO YUUTEINS,
Vtoro o pasaesny 17 MPUBJICUCHUIO WX BHUMAHUA K
obcyxaeMon Ha yYpOKe
Paznen 2.HemeTaJibl M MX COeTUHEHHUS nHpopmanuu
06 Bu6morexa [JOK (opMuUpoBaHHE OTBETCTBEHHOI'O
21 I[asl XapaKTePUCTUKA XUMUAICCKUX 4 1 https//m.edsoo.ru/7f4la | OTHOIICHHS K YUEHHIO,
anemeHToB VIIA-Tpymmel. ["amoreHs 636 FOTOBHOCTH - CIIOCOBGHOCTH
O6u1as XapaKTEPUCTHKA XUMHUYECKUX Bu6moreka [TOK 00Y4aIOMUXCS K CAMOPA3BHTHIO 1
2.2 | snemenros VIA-rpymnel. Cepa u eé 6 https://m.edsoo.ru/7f4la | CAMOOOPA3OBAHMIO  HAa  OCHOBE
COCTMHEHNS 636 MOTHBAallMM K OOYYEHHI0O U
MTO3HAHUIO
OO61mas XxapaKTepUCTHKa XUMHYECKUX bubmorexa LIOK (opmupoBanne
2.3 | smementoB VA-rpynmsl. A3or, docdop u 7 1 https://m.edsoo.ru/7fAla | L o K ATHBHOI
UX COCIMHEHUSA 636 H
KOMIICTCHTHOCTHU B O6LI_[€HI/II/I n
O6U.laﬂ XapaKTCPpUCTUKA XUMHUYCCKUX Buomuoreka HOK COTPYAHUYECTBE co
2.4 | snemenrtoB IVA-rpynnel. Yriepon u 8 1 2 https:/m.edsoo.ru/7f4la | ceepcrHEKaMH
KPEMHUH U UX COSIUHEHHS 636 dopmupoBannue OCHOB
W 25 3KOJIOTMYECKOM KYJIBTYpBI
TOTO IO pasnery COOTBETCTBYIOLLIEH
Paznen 3.MeTanibl U MX COeTMHEHUSI COBPCMCHHOMY YPOBHIO
P 10K 9KOJIOTHYECKOT'0 MBILIUICHHS
HOJINOTCKa
3.1 | OBume caoficrsa Meramion 4 https://m.edsoo.ru/7f4la | ACTIO/b30BAHNE BOCIHTATENHEIX
636 BO3MOYKHOCTEH COAep KaHus
B—y16nu0Te1<a 10K yueOHOro npeamMeTa 4epes
3.2 | Baxueiinuye MeTauIbl U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f4la | ACMOHCTPALIIO ACTAM IIPUMEPOB
636 OTBETCTBEHHOT0, TPaKIAHCKOT O
— MHOBENCHUS
HUroro no pazaeny 20
Pazien 4.Xumust H OKpy:KaIas cpena HM «OcHOBHbIE HIKOJIbHbIE
Bubnuoreka [TOK Aaesia»
BemiectBa 1 MaTepuabl B KU3HHA .
4.1 H p 3 https://m.edsoo.ru/7f4la | Y4acTue BO BCEPOCCHUCKHX
Hcnobeka 636 AKIHSIX, TOCBAIMIEHHBIX
3HAYNMBIM COOBITHSIM B Poccum,
HUroro no pazaeny 3 MHpe
Bubmuoreka IIOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 68 4

Beinucka Bepra  30.08.2023 r

JIMpexTop MKOJIbI

NOJAINMUCH

/Koxemsikun JI.I'./
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