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Pabouas mporpamma mo y4yeOHOMY mpeaMeTy «XHMHS» COCTaBlieHA Ha OCHOBE
DdenepanbHON 00pa30BaTENBLHOM TPOTpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs, YTBEpKICHA
npukazoM MunucrepctBa npocseuieHuss PO ot 18.05.2023 r. Ne 373.

Paznmener  paGoueii  mporpamMMmbl  COOTBETCTBYIOT — TpeOoBaHWsM  myHkTa  32.1.
@denepanbHOTO  TOCYIAPCTBEHHOTO  00pa30BaTeNbHOTO  CTaHAApTa OCHOBHOTO  OOMIETo
oOpazoBanus (yTB. npuka3zoM Munuctepcrsa npocsenieHuss PO ot 31.05.2021 Ne 287)

COAEPKXAHUE OBYYEHUASA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumun. Ponb XuMum B J)KU3HU 4YellOBEKa. XUMHSI B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATIpPEraTHOE COCTOSHHUE
BeiiecTB. [loHsiTHE O MeTOoAax MO3HAHUS B XMMHUHU. YMCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3jeneHus cMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckast ¢gopMyna. BalleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsT AaTOMHas Macca.
OTHOcuTENnbHAs MOJIEKYIIsSIpHAas Macca. MaccoBas 10Js XUMHUYECKOrO 3JIEMEHTa B
COEIMHEHUHU.

KonmnuectBo BemecTtBa. Mosb. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €AWHHI] BemecTtBa. Pacuétel mo Qopmynam
XUMHYECKUX COSIUHCHUM.

@u3NuecKue U XMMHUUYECKHUE SIBJIICHUS. XUMHUUYECKasi peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHsS MacChl BelIecTB. XUMHUYecKue ypaBHeHwus. Krnaccudukamms
XUMHUYECKUX PEAKINil (COeAMHEHMS, PA3I0KEHUs, 3aMEIIeHUsI, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/0#, mpaBuiIaMu paboThl B J1a00OpaTOpUu |
npuéMamMu oOpaIrieHus: ¢ 1abopaTOpHBIM 000PYI0BAaHUEM, U3yUYEHUE U OMMCAHUE
¢u3nuecknx CBOWCTB O0Opa3lOB HEOPTaHWYECKHUX BEIIECTB, HaOIIIO/ICHNE
¢usnuecknx (TUTaBICHWE BOCKA, TasHUE JIbJIa, PACTHUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAIUsl BOJIbl) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKAIHBAHUE
MEHOM MPOBOJIOKHU, B3AaUMOAECHCTBHE MeJla C KUCIOTOW) SIBIICHU, HaOI0/IEHHE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHue caxapa,
B3aUMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioxKEHUE TUAPOKCUIA
meau (I1) mpu HarpeBaHuu, B3anMOICHCTBHE keje3a ¢ pactBopoM conn meau (11),
M3yUY€HHUE CIOCOOOB pa3/elICHHUs] CMECeil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpOBaHHUE,
BbINIAPUBAHUE, AUCTUIUISIMS, XpoMaTorpadusi, MpoBEJEHUE OYUCTKH MOBAPEHHOMN
CoJii, HaAOJIOJIEHHWE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHS  OIbITA,


https://www.garant.ru/products/ipo/prime/doc/70760670/#0

WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHHE MOJIEJIE MOJEKYJ
(ImapocTep>KHEBBIX).

BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razo. CocrtaB Bo3znyxa. Kucimopon — 35€eMEHT W IIPOCTOE
BemecTBo. HaxokneHwe kuciaopoja B mOpupojae, (U3HMYECKUEe W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwuciopoma. CrocoObl
MOJIYYEHHUsI KHUCIOpoJia B Ja0OpaTopuud U MPOMBIIUIEHHOCTH. Kpyrosopot
KuciiopoJia B mpupoze. O30H — ajutoTponHas MoAUu(pUKAIUS KUCIOPOa.

TennoBoit 3PheKT XUMUYECKOW peakIuu, TEPMOXMMHUYECKUE YpaBHECHHUS,
9K30- W DHAOTEPMHUYECKUE peakuuu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJIEHHE MMApHUKOBOTO 3 eKTa, pa3pyiieHrne 030HOBOTO CJIOS.

Bonopon — n»nemMeHT M mpoctoe BemecTBO. HaxokaeHue Boaopona B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBA, TMPUMEHEHHE, CIIOCOOBI
nonydeHus. Kuciorsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CBOMCTBA BOJAbl. Bojga kak pactBoputTenab. PacTBOpBI.
HacpllieHHbIE 1 HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOPHUMOCTH BEUIECTB B BOJIE.
MaccoBas 104 BelllecTBa B pacTBOpPE. XUMUYECKHE CBOMCTBA BOJAbl. OCHOBAHMUS.
Ponp pacTBOpOB B Ipupoie ¥ B )KU3HU YenoBeka. KpyroBopoT Bonbl B IpUPO/IE.
3arpsi3sHEeHHEe NPUPOAHBIX BoA. OXpaHa U OUKMCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukamms
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbie) W
HeconeobOpasyromue. Homenknatypa okcumoB. Dusnueckue W XUMHYECKHE
CBOMCTBa OKCUIOB. [loydyeHre OKCHa0B.

OcHnoBanusi. Knaccudukanuss ocHoBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMsA. HoMmeHkiarypa ocHoBaHui. PU3MUYECKME M XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonyyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psa aktuBHocTn MetamuioB H. H. bekerosa.
[Tony4yeHune KucIor.

Conu. Homenkiarypa cosneid. @u3ndeckue U XMMHUUYECKUE CBOMCTBa COJIEH.
[Tonyuenue cosei.

['eneTnueckas CBsI3b MEXKYy KJIIACCAMU HEOPTAHUYECKUX COCUHEHUU.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE ONMPEIECICHHUE CONECPKAHUS KUCIOPOIa B BO3/1yXE, MOJYUEHHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOMCTB KHUCJIOpOJa, HaOJI0JAeHUE
B3aMMOJICMICTBUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHS BO3HHUKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oO0paslaMu OKCHAOB U
OMHMCaHWE HUX CBOMCTB, MOJy4YeHHE, COOWpaHUE, paACllO3HABaHHE W H3Y4YCHUE



CBOWCTB BOJ0poJia (TOpeHHe), B3auMojeicTBue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAaHHE BHUCOMATEPHUATIOB), HaOIOJAeHUE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIETOBAaHUE OCOOCHHOCTEW PaCTBOPEHHUSI BEUIECTB C
pPa3IMYHON PACTBOPUMOCTBHIO, TPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METAJLUIAMHU
(HaTpueM ©  KaiubliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BHUIACOMATEPHUAJIOB),
UCCIe0OBaHWE OOpa3lloB HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJII0/IeHUEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
u3yueHue B3ammojiericTBusi okcuypa menu (ll) ¢ pactBopom cepHOM KHCIOTHI,
KUCJIOT C METaJIaMH, PEaKIUid HEeUTpalIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METaljla JAPYTMM U3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/lad 1o TeMe «BaxkHellue KIacChl HEOPraHUYEeCKUX
COEIMHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
yiemenToB JI. WU. MenpaeneeBa. CrpoeHne aToMoB. XHMHUYECKAs] CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBbie TOMBITKH KIACCU(DUKAIMU XUMUYECKUX dieMeHTOB. [loHsTHEe O
IPYIIaxX CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEJTOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX 31€MEHTOB /1.
N.  MenneneeBa.  KoporkomepuomHas W JUIMHHONEpHOAHAs  (pOpMBI
[Tepunonnueckoit cucrembl xumuueckux 3meMeHToB J[. 1. Menneneea. [lepuoast
u rpynnbl. DU3NYECKHII CMBICI MNOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3otonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JI04e€K aToMOB TepBbIX 20 XUMHYECKHX  DJIEMEHTOB
[Tepuonnueckonn cucremsl [[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosuoxeHuro B [lepuonnueckoit cucreme [{. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHMSI pajiuyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAUTHYECKUX U HEMETANINYECKUX CBOMCTB IO TPYINaM U NEPUOJAM.

3nauenue [lepuoanueckoro 3akona u [lepuognueckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB I pa3BUTUsl Hayku W mnpaktuku. [[. M. MenneneeB — y4€Hbld U
IpaKJIaHHH.

Xumunueckass cBsizb. KoBaneHTHast (MOJIIpHAsT W HEMOJIAPHAs)) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Ipoueccrl OkuciIeHUs: U BOCCTaHOBICHUSA. OKUCIUTENN U BOCCTAHOBUTENU.

Xumuueckuit IKCnepumenm:



M3yueHHe oOpa3lloB BEHIECTB METANIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuy pa3iokKEHUsl, COSTUHECHU).

Meosicnpeomemmnuie ceasu

Peanuzamusa MeXnpeaMeTHBIX CBA3CH MPU M3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATHH, TaK U MOHSATUMN, SIBJIAIOIIUXCS CUCTEMHBIMU ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (hakT, TMUIOTE3a, TEOpUs,
3aKOH, aHaJlu3, CHUHTE3, KiacCu(UKalusi, TEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUIN 3apsijl, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIUYWHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIIAEMBIE, TOIIMUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[Tepnonnueckuit 3akoH. [lepruoanyeckast cucTeMa XMUMHAYECKUX JIEMEHTOB [l.
N. MenpaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaJMsl, Kalblusi U HX
COCIMHEHUH B COOTBETCTBHHM C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAIIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMru4eckux peakiui o pa3indyHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YYACTBYIONIMX B PEAKIMH BENIECTB, MO TeIioBoMy 3(ddekrty, 1o
M3MEHEHUIO CTENICHENW OKHCIECHUS XMMHUYECKUX DJIEMEHTOB, MO 00OpaTUMOCTH, MO
Y4acTHUIO KaTaiau3atopa). JK30- U SHIOTEPMUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE
YPaBHEHUSL.

[lonsiTue o ckopoctu xumuyecko peakuuu. Ilonsitue o0 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHE O TOMOT€HHBIX M TeTEPOTeHHBIX



peakuusax. [lonarue o karamuse. [loHATHE O XUMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIUSIOIIME HA CKOPOCTb XUMMYECKOW PEAKUMU U IIOJOKEHUE XUMHYECKOIO

paBHOBECHS.
OKHCIUTENBPHO-BOCCTAHOBUTEIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTENbHO-BOCCTAHOBUTEIIBHON  pEaKIUH. CocraBienue  ypaBHEHMI

OKHUCJIUTEBbHO--BOCCTAHOBUTEIBHBIX PEAKIUA C HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3EKTPONTUTUUECKON TUCCOLUALNU. DNEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonbl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckon cBsizu. Crenens auccoruanuu. CUiabHbIE U C1adble dJIEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PeaKIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIC YpaBHEHUs peakiuid. CBOICTBA KHCIOT,
OCHOBaHMUW W COJie B CBETE€ TMPEJCTABICHUH 00 DSJIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O TUAPOU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTauioB (Tpadura M anmasa), CIOKHBIX BEIECTB
(x;mopuaa HaTpusi), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOW pPEaAKINHU
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXXHO  HCIIOJIb30BAHME  BHUJEO MAaTEPUAJIOB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TNPOTEKAHWS  pPEaKIMd  HOHHOTO  OOMEHa
(oOpa3zoBaHMe oOcajKa, BBIJICICHHE Ta3a, o0Opa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIU
(ropeHue, peakiuy pas3ioKeHHUs, COCAUHEHMS), paclo3HABaHWE HEOPTaHUYECKUX
BEIIECTB C TIOMONIIBI0 KAYECTBEHHBIX PEAKIMA Ha HOHBL, PEIICHHE
AKCIEPUMEHTAIIBHBIX 3a/a4.

HeMeTasjibl M X COeTUHEHUS

OO6miass XapakTepucTHKa TrajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeNeHH OKHucieHus. CTpoeHHE W (PU3HYECKHE CBOMCTBA IMPOCTHIX
BCIIECTB — TaJoreHoB. XHMHWYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMOJICHCTBUE C MeTalJlaMH, HEMeTajulaMM, IIeJodyaMu). XJI0pOBOJIOPO.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJy4YeHHE, NpuMeHeHue. JlehcTBue
XJopa W XJIOPOBOAOPOJa Ha OpPraHW3M 4YeJoBeKa. BaxHeumne XJIopuabl U UX
HAaXOXKJICHHUE B IPUPOJIE.

O6mas xapaktepuctuka 3memMeHTOB VIA-rpymnnbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeNeHu okucieHus. CTtpoeHue n (PU3MYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJia U Cephbl. AJNTIOTPONHBIE MOAU(PUKAIIUKM KUCTIOPOaa
u cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOpPO, CTpoeHHE, (GU3NUYECKHE U



xumMuyeckue cBorcTBa. OKCHIBI CEPhl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUOB.
CepHas kwucinora, (Qusnueckue M XUMHYECKHE CBOMCTBa (00IIHME  Kak
MPEACTaBUTENSl Kjacca KHCIOT MW cheuuduueckue). XUMUYECKHE PpEeaKIuH,
JeXalle B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJy4eHHs] CEpPHOW KHUCIOTBHI.
[Ipumenenue cepHoit KucaoThl. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peaKkuus Ha
cynbdar-uoH. HaxoxaeHnue ceppl U €€ COEIUHEHUM B TPUPOJC. XUMHUUECKOE
3arpsi3HEHHE OKPYKaIoOIIeH cpeapl COEAMHEHUSIMU cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIlCHHUS.

O6mas xapakrtepuctuka 3aeMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTENEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
duznueckre u XuMuyeckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, €ro
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojiyueHue u npuMmeHenue. Coiam aMMOHMS,
ux (U3NYECKHEe U XUMUUECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakiys Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJiydeHue, GU3NYECKHUe U XUMHYECKHE
cBoiicTBa (0OIlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crhenupuyeckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COSTUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa, TouBbl M Boao&éMOB). docdop,
ajoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, Gu3ndecKue U XUMUUECKUE CBONCTRA,
nosydenue. Mcnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapaktepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTENEHU  OKUCIEHHS.  YTIEpOoHd,  aUIOTPOIHBIC
MoIu(UKALIMK, PACTIPOCTPAaHEHHE B Mpuponae, (HU3NYECKHEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6musi. KpyroBopor yrinepona B mpupozae. Okcunbl yriaepoaa, ux
dusnueckre W XUMUYECKHE CBOWCTBA, JCHCTBME Ha JKHUBBIE OPTaHU3MBI,
MOJIyYeHUE W TPHUMEHEHHE. DKOJIOTHYECKHE TPOOJIEMBbI, CBA3aHHBIE C OKCHUIOM
yriaepona (IV), rumore3a riao0adbHOrO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa M €€ CONH, NX (PU3HUCCKUE U XHMMHUYCCKHUE CBOMCTBA,
noJlydeHue W TnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUJIEH, STAaHOJI, TTIMUEPHUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKHK YIJIEBOAOPOAOB (Yroyib, TPUPOJHBIA ra3, HEPTh),
MPOAYKTHl WX MepepaboTku (OEH3MH), UX POJib B OBITY W HPOMBIIIJICHHOCTH.
[TonsiTe 0 OMONIOTUYECKHN BAXKHBIX BEIIECTBAX: KUpPaX, OENKaxX, yriaeBoJax — U UX
poJii B KM3HM 4YeloBeka. MarepuanbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUN.



KpemHuii, ero ¢usnueckue M XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemaus (1V) u kpemHueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHeHIne CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHrne oOpas3IoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakarolue (PU3NUECKUEe M XUMHUYECKHE CBOWCTBA
rajoreHoB M WX COCAWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJICOMATEPUAIIOB),
O3HaKOMJICHHME ¢ oOpaslamMu XJOpuaOB (TaJOreHUJI0OB), O3HAKOMJICHHE C
obpasmamMmu  ceppl W e€  CcOoeAUHEHUSIMHU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMAaTepraoB), HaOJOICHUE TIpoIiecca OOYTJIMBaHUs caxapa IMoJl JICHUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCJIOTHI, TPOBEACHUE KaueCTBEHHOM peakilnu Ha Cyabdar-
MOH U HaOJIOJeHHWEe TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, ¢ochopa U UX COECIUHEHUU (BO3ZMOMXKHO HCIOJIH30BAHHE
BUJIeOMAaTepraaoB), oOpa3amMu a30THBIX U (PocPOpHBIX yI0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBOMCTB aMMHaKa, IMPOBEACHHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHHUA U (ochaT-uoOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKAHUSI, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHOM A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCTOJIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHHUE MoJiesien
KPUCTAINTMYECKUX PpemETOK anMasza, rpadura, QyuiepeHa, O3HAKOMJIICHHE C
IIPOIIECCOM  aJICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJy4YeHUE, COOMpaHUe, PACIlO3HABAHUE U W3YUYCHHE
CBOICTB YIJICKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX Peakiuii Ha KapOoHAT U
CUJIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
OPOJYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHelmne HeMeTaIbl U UX COCAUHECHUS .

MeTansbl M UX COeIMHEHUS

OO0mrast XapakTEepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B llepuommueckoit cucreme xumuueckux isneMeHToB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUTMYECKasi ~ KpUCTAUIMYecKass  pemérka.  DNEKTPOXUMHUYECKUH  psif
HanpsbkeHut metamioB. Ou3nueckue U XMMUYECKUE CBOMCTBA MeTaiuioB. OO0iue
crocoObl mosyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crnocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YyTryH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.



[Ilenounble MeTabl: MoJoxkeHue B [leprnoanyeckoil cucreMe XUMHUYECKHUX
anementoB JI. 1. MenzaeneeBa, CTpoeHUE HMX aTOMOB, HAaXOXICHUE B IMPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u
TUAPOKCHABI HaTpuss W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMd HW  KaJbLUMM: IIOJIOKEHHUE B
IIepuonnueckon cucreMe xumudeckux sinemeHTos [[. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3nyuecKue U XUMUYECKHNE CBOMCTBA MArHUS
U Kaiplmsa. BaxHeimme coeauHeHUs Kalmblus (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEeHHUS.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AJTIOMUHUS.

Keneso: monoxenue B [lepuoaudeckoi cUCTEME XUMUYECKUX DIIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToMa, HaXoXJeHWE B npupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKcuabl, ruApoKcuabl U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOKWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UUECKUMU
CBOICTBAMH, H3yUY€HHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJEHCTBUS OKCHA
KaJIbLIUSI ¥ HATpUsl C BOAOW (BO3MOXHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KEJNe3a B KUCIOPOAE
(BO3MOXHO  HCIIOJB30BaHWE  BUIAEOMATEpPUAJTIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KajablUs, AJFOMHHUS, LIMHKA, JKEJie3a
(1) u xemne3a (1), mequ (I1), HaOIFOACHUE W OMTUCAHKE MTPOIECCOB OKPAIIMBAHUS
IUJIaMEHU HMOHAMHU HaTpus, Kajiusg M Kajlblus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIEeOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a1a4 10 Teme «BaxHueimue
METAJUIBI U UX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HHU YeJIOBeKa. be3omacHoe
MCTIOJIb30BaHNE BEIIECTB M XMMHYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXkarollel cpenbl (mpeaesibHas AOMyCTUMAas
KOHIIeHTpanus Beiiects, nanee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
po0oJieM.

Xumuueckuii IKCnepumenm:



u3y4yeHue oOpa3lioB MATEepUaloB (CTEKJIO, CIIaBbl METAJJIOB, NOJUMEPHBIE
MaTepHuabl).

Mescnpeomemmunie ceazu

Peanuzanusa MeXNpeaIMETHBIX CBA3€d MPU U3YUYCHUM XUMHHM B 9 Kiacce
OCYLIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U TOHSATUMN, SIBISIOMIUXCS CUCTEMHBIMU JJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCU(PUKaLUsA, MEePUOJIUYHOCTb, HaOIIOACHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHUE, MOJIeb, SBIEHUE, MaPHUKOBBIMI
3¢ PeKT, TeXHOJIOT U, MAaTEPUAIIBI.

®uzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
U30TOMbI, PaJHMOAKTUBHOCTb, MOJIEKYJa, SJEKTPUYECKUN 3aps], MNPOBOJIHUKH,
NOJYIPOBOAHUKH, JIUINEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIITNYECKas
pemeéTka, cruiaBbl, (PU3NUYECKUE BEJTUYUHBI, CIUHHIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢oTtocuHTtes, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpATIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIbHOMN 1€ TETbHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEJCHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

[IEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HAcCJeJWI0, TMOHMMAaHUs 3HAYCHUsS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUE O
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHM JAESITENIbHOCTH TIPH
BBITIOJTHEHUU YY€OHBIX, I103HABATEIIbHBIX 3aJ]]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TpOIECce ITOW Y4YeOHOUW JeATETBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHUE U IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEIACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH W COCTABIISIOIINE
OCHOBY [l IOHMMAHUS CYIIHOCTH HAay4YHON KapTUHBI MUpa, NpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAMPABICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX MPOILIECCOB M SIBJICHUM,
MMO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JUTEPaTypor, OCTYIMHBIMH TEXHUYCCKHUMH CpEACTBaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH M YPOBHsS OOy4YEHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUSI),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIM BBIOOD
UHAUBUAYATBEHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIeIHON MpodecCHOHANIBHON AESITEIbHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAaHMS, TOHUMAaHNUE [IEHHOCTH 370POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOIEHUS
paBWII 0€30TMIACHOTO TTOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJy4aeMble MPU W3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyJIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed WX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PyKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, TeEOpus,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC Y4eOHbIC IUCTBUS (IO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHYECKUX TMOHITHN (BBIACTSATH UX XapaKTEepPHBIE
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATHS (TIPEIAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIe B XUMHH,
IpeoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHYECKOW peakiuy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KAadeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3bI TIO
IIPOBEPKE MPABUIBHOCTH BbICKa3bIBAEMBIX CYXICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM TpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUPOBATH 00OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpojeIaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJIOB U (POPM IpPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HayyHO-TIOMYJIIpHAsl JIUTEpaTypa XUMHUUYECKOTO COJEp>KaHMs, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
MH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX M MO3HABATENbHBIX 337a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3TIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (pOpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
IpYruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESTENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOT0 XO034MCTBAa M TPAHCIOPTA HA COCTOSHHME OKPYXKAIOIIEH MPUPOIHOM
Cpelibl.

KommyHukaTHBHBIE YHUBepcaibHbIE YUeOHbIe 1eificTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeModl  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TPE/JIOKEHHOH 3a/1a4u;

YMEHHUS  TNPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  IO3HABATEIHHOM
NESTENHbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1abopaTopHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO ITPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENIbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIUX HMHTEPECOB U COTJIACOBAHUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPAHHAIUSI
COBMECTHBIX JICMCTBHI, OMNpenelieHne KpPUTEPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIEC YUeOHbIC 1efiCTBHUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee »((PeKTUBHBIE CIOCOOBI PEIICHHs] YIEOHBIX H
[O3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA QJITOPUTM JACHMCTBUM MPU  BBINOJHEHUM 33JaHUM C YYETOM
IOJIyY€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmnpeaMETHBIX pE3yJbTATOB IO OCBOCHHIO OO0S3aTEIBHOTO
COJIep’KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, crneuudpuyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, pPeaKIuu
oOMeHa, 9K30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, PacTBOp, MaccoBasl J0JisI BEILECTBA
(Mpo1eHTHAs! KOHIIEHTPAIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMymnaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yY€HHUsI, 3aKOHa ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnma)», Maneie u
OOJIbIlIME TEPHOJIbl, COOTHOCUTH OOO3HAUYCHHUS, KOTOPbIE HUMEIOTCS B
tabnune «llepuonnueckas cucrema Xxumudeckux osaementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj szpa, o0liee YUCIo FIEKTPOHOB
U pacrpeesieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBY Y4YacTBYIOUIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TTPUMEPaAMU MOJICKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKHUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYHO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0O XHMHUYECKOro DdJeMeHTa 1o ¢opMmyIe
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PAcCUEThI
110 YPAaBHEHHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliyd MBICIUTEIIBHONW JEATEILHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IleHHe, CHCTeMAaTU3alliio, KIacCU(UKaINIO,
BBISIBICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOJEHHE, W3MEpEHue, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCylIOd U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMIECTB (BOJAOpPOAAa U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OIPEACIEHHON MacCOBOM JIOJIEW PacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy oOydenus B 9 kiacce mpeIMEeTHBIC PE3yIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

PacKphIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHSATHW: XUMHYECKUHN
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCIICHUS, XUMUYECKasi peakius, XUMUYECKasl CBS3b, TEILIOBON 3(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
MEeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeTka, KOPpPO3Hus METAJLIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKOM pEaKkUuH, MPEeIebHO JOIMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHHUI XUMUUYECKUX PEAKIIUN;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XMMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepumomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHUE: OIKCHIBATH W XapaKTepHU30BaTh
TabnuuHyro dopmy Ilepronnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)y u «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003Ha4YCHUsS, KOTOpPBhIE HMMEIOTCSI B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHCIO DJICKTPOHOB U
pacrpeneleHie HX IO DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejenax MaJibIX MEPUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE AJIIEMEHTHI, HCOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmMEe W CHENUuUUECKHEe XUMUYECKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE
NpUMEpaMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLMUAIMH  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS DJICKTPOHHOTO OajaHca 3TUX PEeaKIluii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIbHYIO MOJCKYJISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSMHU IO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

OPOBOAUTH  PEaKlWH, MOATBEP)KIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMM/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiIMkKaTr-, CyJibdaTr-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, O0000IlIeHHe, CHUCTEeMaTH3allMIO, BBIIBICHHE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YECHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJI0/IeHNe, M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peanbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemiectBa 1 xuMuyeckue bu6mmoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bomopoa.Ilonstue o kuciorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU
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[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmmoreka [{OK

A 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBs3b 8 BI/I6J'II/IOT€Ka HOK
' KHCTHTEIRHO https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bubmmoreka [{OK
Hroro o pasaeny 15 https://m.edso00.ru/7f41837¢
p 3 bu6moreka [IOK
C3CPBHOE BpeMi https://m.edso00.ru/7f41837¢
OBUIEE KOJIMYECTBO HACOB I10 68
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9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XMMH4YecKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.eds00.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX cOeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' DYHHEL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBa ¥ MaTEPHUAJIEI B )KU3HU YEJIOBEKA 3 bubmmorexa [OK
' ete P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
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