JlemaprameHT 00pa30BaHus M HAYKH TIOMEHCKON 00JIacTH
JenaprameHT 00pazoBaHus AIMUHUCTpaMU ropoja TromeHu
MAQY COIII Ne 48 ropona Tromenu

PABOYAS [TPOI'PAMMA I10 XUMUHN 8-9 KJIACC
OCHOBHOI'O OBIIET'O OBPA3OBAHUMA

Cpoxk ocBoeHMsI- 2 TO1a

r. Tromens, 2026

YTBEPXJIEHO
npuka3zom pupekropa MAOY COLT Ne48

ropoja TromeHun
ot 31.08.2026 Ne63



MNOACHUTEJBbHAS 3AITUCKA
PaGouass mporpamma mo XuMuu s 8-9 KIIACCOB SIBJISIETCS COCTABHOW YacThIO OCHOBHON 00pa30BaTENbHOW MPOTrPaMMbl OCHOBHOTO
obmiero oopazosanus (OOIT OO0O) MAOY COII Ne 48 ropona TroMeHU ¥ COCTaBJICHA HAa OCHOBE:

1.
2.

3.

9.

10.

3akona PO «O6 obpazoBanuu B Poccuiickoit denepanum» ot 29.12.2012 Ne273-D3 (B aeiicTBYIOLICH peaakinn);

@DenepantbHOTO TOCYAAPCTBEHHOTO 00pa30BAaTENBHOTO CTAaHAAPTa OCHOBHOTO 0OIIero o0pa3oBaHUs, YTBEP)KICHHBIM IPHUKA30M
Munnpocererus: Poccuu ot 31.05.2021 Ne 287 (B nelicTByIOIIEH peaaKIium);

[Ipukaza Munuctepcra npocsenieHusi Poccuiickoit ®enepanuu ot 18.07.2022 No 568 «O BHeceHuu u3MeHeHUU B ¢eaepaibHbIN
rOCy/IapCTBEHHBIH 00pa30BaTeNbHBI CTAaHAAPT OCHOBHOTO 00IIero oOpa3oBaHMs, YTBEP)KIEHHBIM NpukazoM MUHHCTEPCTBA
npocseuienus Poccuiickoit @enepannu ot 31 mas 2021r. Ne287»;

[Ipukaza MunnpocBemenus Poccun ot 18.05.2023r. Ne 370 «OO6 yrtBepkaeHuu (enepaabHO 00pa3oBaTENBHOM MPOTrpaMMBbI
OCHOBHOTO 00IIIETO 00pa30BaHUsY,;

[Tpuxa3za Munucrepctpa npocsetieHus PO «Ilopsaok opranuzanuu U ocyiecTBIEeHUS 00pa30BaTeIbHON AESITENFHOCTH IO OCHOBHBIM
00111e00pa3oBaTeIbHBIM NPOTPAMMaM - 00pa30BaTEIBHBIM MPOrPaMMaM Ha4YaJIbHOTO O0IIIET0, OCHOBHOTO OOIIIETO M CPETHETO OOIIETo
o0Opa3oBaHMsl, YTBEPKACHHBIN MprukazoM MuHHCcTEepcTBa oOpa3oBanus U Hayku Poccuiickoit denepannu ot 22.03.2021 r. Ne 115» (B
JIEUCTBYIOIIEH PEIAKIUN);

[Tpukaza Munnpocsemenuss Poccun ot 09.10.2024 Ne 704 «O BHeceHMHM W3MEHEHMII B HEKOTOpPbIE INpHKa3bl MuHHUCTEpCTBa
npocsetienus Poccutickoit deneparuu, kacaromuecs: GeaepaabHbIX 00pa30BaTEIbHBIX MPOTPAMM HAYaJIbHOTO 00I1Iero 00pa3oBaHus,
OCHOBHOT'0 00111er0 00pa30BaHUs U CPEIHEro 00IIEro 0Opa3oBaHUs»

[Ipukaza Munucrepcra npocsemenus Poccuiickoit @eneparuu ot 21.09.2022 Ne 858 "OO yTBepkaeHuM ¢eaepaibHOro nepeqHs
Y4eOHUKOB, JOIMYIICHHBIX K WCIIOJB30BAHUIO IMPU PEAM3AMHA HMCIONIMX TOCYJapCTBEHHYIO aKKPEAUTAIUI0 00pa30BaTEIbHBIX
IporpaMM Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIEro, cpenHero ooOmero o0pa3oBaHUsA OPraHU3aAlUSIMU, OCYIIECTBISIONIMMHU
00pa30BaTeNbHYIO AESATEIbHOCTD" (C U3BMEHEHUSAMU U JIONIOJTHEHUSIMMU).

[Ipukaza MunuctepcrBa npocseunieHust Poccuiickoit ®@enepauun ot 10.11.2025 r. Ne 808 «O BHeceHMM M3MEHEHU B HEKOTOpbIE
MpHUKa3bl MUHUCTEPCTBA IPOCBEIICHUS POCCHICKOW Qeaepanuu, Kacawomuecs QeaepaibHBIX 00pa30BaTeIbHBIX IMPOTPAMM
HAYaJbHOTO 00111ero 00pa3zoBaHus, OCHOBHOTO O0IIET0 00pa30BaHUs U CPETHETO OOIIETO 0Opa30BaHUS»

Konuenmuu yue6Horo npeaMera « XuMusi»

[Iporpammel Bociutanust MAOY COILL Ne48 ropona Tromenu;

11. Yyebnoro uiana MAOY COILI Ne48 ropona Tromenn, yrBepxkaenHoro npukazom MAOY COII Ne 48 ropona Tromenw;
12. Tlonoxxenust 0 pabo4yux mporpaMmax Mo y4eOHOMY MpeaMeTy MeNaroron, yTBepxkaeHHoro npukazom MAOY COILI Ne48 ropoxa

TroMeHu (B IeHCTBYIOIIEH pelaKIUN);

13. ®enepanbHOit paboueit mporpamMmbl cpeiHero oomiero oOpas3oBaHus «Xumus» i 8-9 -x KiaccoB 001e00pa3oBaTeNbHBIX

opranuzanuii, 2026 r.

Jlns peanuzanuu nporpamMmbl UCTOIb3YeTCsl yUeOHUKN YUEeOHOM JIMHUU:

—0.C. I'abpuensu ,J1.I'. Octpoymos,C.A. Cnaakos. Xumus 8 knacc. -M.IIpocsemienue,2023
—0.C. T'abpuensn ,1.I'. OctpoymoB,C.A. CnaakoB. Xumus 9 knacc. -M.IIpocsemenue,2023



[Iporpamma 1o XUMHUHM Ha ypOBHE OCHOBHOTO 0OIIero 0Opa30BaHMs COCTaBJICHA Ha OCHOBE TPEOOBAHMIA K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00mero oOpa3oBanus, mpeactaBieHHbBIX B PI'OC OOO, a Takke Ha OCHOBE
denepanpbHON pabodeil mporpaMMbl BOCIIUTAHUS M C YUETOM KOHIICTIIIMH TPENOIaBaHus YYEOHOTO MpeaMeTa « XUMUs» B 00pa30BaTeIbHBIX
opranm3auusax Poccuiickon ®@enepanuu.

[Iporpamma o xumun Ta€T MPEACTaBICHHE O MEJSX, 00l cTpaTerui 00ydeHMsI, BOCIIMTAHUS M Pa3BUTHS 00YJAIOIINXCS CPEICTBAMH
y4eOHOro MpeIMeTa, yCTaHaBJIMBAaeT 0O0sA3aTeNbHOE MPEIMETHOE COJAep)KaHUe, MpedyCMaTpUBAaeT paclpeiesieHue ero o KiaccaM u
CTPYKTYpUPOBaHHE MO pazfenaM M TeMaM MpOTrpaMMbl MO XUMHUH, OINpPEIENseT KOJWYECTBEHHbIE M KAaYeCTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHus, PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh U3yUYEHUsI XUMUHU C YUYETOM MEXIIPEJAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTMKU
y4eOHOro mpolecca, BO3pacTHBIX OCOOEHHOCTEH OOydaroluXcs, ONpeiessseT BO3MOKHOCTH IpeaMeTa Ijs pealu3alud TpeOoBaHUM K
pe3yabpTaTaM OCBOSHHS OCHOBHOW OOpa3oBaTeNbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHMM K
pesynbrataM OOy4YeHHs XHMHH Ha YpOBHE Ieleid M3y4YeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOU JESATEIbHOCTH
00y4aroIerocs Mo OCBOCHUIO y4eOHOTO COJIEPIKAHMUS.

3HaHUE XUMHHU CIYKUT OCHOBOM sl JOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIErocs, €ro MpeACTaBlIeHu 0O MaTepUaTbHOM €TUHCTBE
MHUPa, BAKHYIO POJIb UTPAIOT (hOopMHUpyeMble XUMHEH MPEICTABICHHS O B3aMMOIPEBPALICHHUSIX YHEPTHH U 00 3BOJIOIUU BEIIECTB B MIPUPOJIC,
0 MTSX peLIeHHs II100albHBIX MPOOJIEM YCTONUYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOI, SHEPTreTUUECKOM, MUIIEBOM U IKOJIOTUYECKOM
0€301acHOCTH, IPOOJIEM 3/IpaBOOXPAHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peaju3alii BO3MOXKHOCTEH Ul CaMOpa3BUTHUS U (POPMUPOBAHUS KYJIBbTYphl IMYHOCTH, €€ 001Iel 1 (GyHKINOHATIHHON
IpPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHHE MBIIUIEHUS U TBOPYECKUX CIOCOOHOCTEH 00ydaromuxcs, HaBBIKOB UX CaMOCTOSITENbHON yueOHOU
NEeSTeNbHOCTH, DKCIIEPUMEHTAIBHBIX U UCCIIEIOBATETILCKUX YMEHUH, HEOOXOUMBIX KaK B TIOBCETHEBHOM KU3HU, TaK U B TPOGECCHOHATHLHON
NESITEbHOCTH;

3HAKOMHUT CO CIeUu(UKON HAYYHOTO MBIILICHUS, 3aKIa/JbIBA€T OCHOBBI I[EJIOCTHOTO B3IJIAJa Ha €IUHCTBO MPHUPOJABI M YEIOBEKa,
SIBJIIETCS OTBETCTBEHHBIM 3TarloM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00YYarOIIUXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYUHBIM 3HAHUSAM, K MPHUPOJE, K YEJIOBEKY, BHOCUT CBOM
BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE 00YUYaAIOUTIXCS.

JlanHble HampaBieHUs B OOyUYE€HUU XUMHUHU 00ECIEeUUBAIOTCA CHELM(PHUKON colepikaHus YYEOHOro MpeaMeTa, KOTOPBIA SBISETCS
MeJarornyeckyu alaliTHPOBAHHBIM OTpakKeHHEeM 0a30BOI HAYKHU XMMHH Ha ONpeAeNEHHOM dTane e€ pa3BUTHSL.

Kypc xuMumn Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUS OPHEHTUPOBAH HA OCBOCHUE OOYYAIOIIUMHUCS CHCTEMbI TIEPBOHAYAIBHBIX
MOHSATUN XMMUU, OCHOB HEOPTAHUUYECKOW XUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTraHUYECKON XUMHUH.



CrtpykTypa comepikaHds TPOTrpaMMBbI IO XMMHH C(HOPMHUPOBaHA Ha OCHOBE CHUCTEMHOTO moaxona kK e€ m3ydeHuro. CoaepkaHue
CKJIQ/IBIBAETCS U3 CHCTEMbI IOHATUN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI MOHATHI 0 XUMU4eckoi peakiuu. O0e 3TU CHCTEMBbI
CTPYKTYPHO OpTraHHW30BaHbl IO IPUHIIUITY MTOCIIEI0BATEIHLHOTO PA3BUTHUS 3HAHUN HAa OCHOBE TEOPETHUECKUX MPEACTABICHHUIN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YU€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOCHUU aTOMa U XMMHUYECKOH CBSI3H;

— MPEeJCTaBICHUHN 00 INEKTPOIUTUYECKON JUCCOLMAIIUY BEIIECTB B pACTBOPAX.

Teopernueckne 3HAHUS pPAcCMATPUBAIOTCA Ha OCHOBE HSMIIUPHUYECKH TIOJYYEHHBIX M OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS
MOCJIEZI0BATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBIOIHSS PYHKIIMU OOBSCHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BOBMOKHOCTEM
MPAKTUYECKOT0 MPUMEHEHHUS U TOJTYUYEHHS U3y4YaeMbIX BEIIECTB.

OcBoeHMe mporpaMmbl MO XUMUHU CHOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMUYECKOW COCTABJISIONICH HAYYHON KapTHHBI
MHpa B JIOTUKE €€ CUCTEeMHOW MPHUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO MU METOJaM MO3HaHUs B Hayke. M3yueHue xumun
MIPOMCXOJUT C MPUBJICYCHUEM 3HAHUW M3 paHee M3yYEHHBIX Y4eOHbIX mpeameToB: «Okpyskaromuil mup», «buonorus. 5—7 kimaccel» u
«DusuKa. 7 KJIaccy.

[Ipu n3ydeHNn XUMUU TTPOUCXOAUT (POPMUPOBAHUE 3HAHWN OCHOB XMMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKONU JEATETLHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYphl. 3ajada y4eOHOro MpeaMeTa COCTOHWT B
(OpMUPOBAHUM CHCTEMBl XUMHYECKHX 3HAHUM — BakKHEMIIUX ()aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, MOCTYIMHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, sA3blKa HayKd, B MPHOOIIEHUWH K HAYYHBIM METOJaM IMO3HAHUS MPU WM3YYCHHUH BEILIECTB U
XUMHYECKHUX PEaKIui, B (OPMUPOBAHUU U PA3BUTHU IMO3HABATEIBHBIX YMEHUH W MX NMPUMCHCHUU B y4eOHO-TIO3HABATEIILHON U y4eOHO-
HCCIIEIOBATEIILCKOM JIeITeTFHOCTH, OCBOSHHUH MPABMII 0€30I1aCHOTO 00paIleHus ¢ BEIIECTBAMHU B TTIOBCETHEBHOM JKU3HH.

[Ipu n3yyeHnu XMMHHM HAa YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUs BaKHOE 3HaUEHUE MPUOOpen TaKkue 1eJd, Kak:

— ¢GopMHUpOBaHHE HWHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIHLHOMY
MIPUHSTHIO PEIICHU, CIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHUsl HAa CHCTeMaTu4eckoe MpruolieHrne o0ydarmuxcsi K CaMOCTOSITEIbHOM MO3HABATENILHON JAESITeIbHOCTH,
Hay4YHBIM METO/IaM MO3HAHUS, POPMUPYIOUTIM MOTUBAIUIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— ofecrieueHue yCJIOBHiA, CIIOCOOCTBYIONINX MPUOOPETEHUIO OOYUYaAIOIIUMUCS OMBbITa Pa3HOOOPA3HOM N1EATENbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHIINM ), UMEIOIUX YHUBEPCAIbHOE 3HAUCHHE JJIs PA3JINYHBIX BUJIOB JI€ATEILHOCTH;

— ¢opmupoBanue o0mIel (YHKIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSICHITH U OLIEHUBATH
SIBJICHUSI OKPY’KAIOIIET0 MUPA, UCIIONB3YS 3HAHUS U OIBIT, OJYYCHHBIC MPU U3YYCHUH XUMHH, TPUMEHATh UX MPU PEIICHUU MpoOJeM B
MOBCETHEBHOM JKU3HU U TPYAOBOM JESATEILHOCTH;



— ¢opMupoBaHre y OOYYAOIIUXCS TYMAHHCTUYCCKUX OTHOIICHHA, TMOHMMAHUS IEHHOCTH XWMHWYECKHX 3HAHWH IS BBIPAOOTKH
AKOJIOTMYECKU I1eJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM NIEATENHHOCTH B ILIETSX COXPAHEHHsI CBOETO 370POBbS M OKPYXKaloIIeH
IIPUPOJHOM CPEJIbI;

— pa3BUTHE MOTHBAIMH K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIICYEITIOBEUECKIX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIIs U HAPaBIEHHOCTH JAalbHEHIIEr0 00yYeHHUS.

Oo611iee yncIiio 4acoB, OTBEAEHHBIX JIsl U3YUYCHHs] XMMHU Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce
— 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COJEP)KAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XUMHYECKUE TOHITHUS

[Ipeamer xumun. Ponb XxuMuu B KHU3HM 4YelloBeKa. XUMHS B cucTeMe HayK. Tena m BemectBa. DU3MUECKUE CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHue BeecTB. [ToHsATHE 0 MeTOAaX MO3HAHKS B XUMHH. YHCThIE BemecTBa M cMecH. CriocoObl pa3iesieHus cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE HJIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocThie M cioHbIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumugeckas hopmyna. BalleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BemecTB. OTHOCHUTEIbHASI aTOMHAS
Macca. OTHOCUTENbHAs MOJIEKYJIsipHasi Macca. MaccoBast 10JisI XMMUYECKOT0 3JIEMEHTA B COSIMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA, MAaCChl M YHCIIA CTPYKTYPHBIX €IMHULL BellecTBa. PacuéTsl
o popmysaM XUMHUYECKUX COeIUHEHUH.

dusznyueckre U XUMUYECKHE ABJICHHS. XUMUYECKas peakius U €€ MPU3HAKU. 3aKOH COXPAHEHHS MAcChl BEHIECTB. XUMUUYECKHE
ypaBHeHus. Kiaccudukanmsi XuMHUIeCcKuX peakiuii (CoeAMHEHNs, Pa3I0KEeHUS, 3aMeIIeHUsI, 0OMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOM TTOCY/I0H, MpaBUIaMHu pabOThI B JJabopaTopuu 1 MpuéMaMu 00paIleHus ¢ 1abopaTopHBIM 000pYA0BaHUEM,
U3y4YeHHe U OnHcaHue PU3NIECKUX CBOMCTB 00pa3lioB HEOPTaHNUYECKUX BEIIECTB, HAO0JeHNEe (PU3HUECKuX (TIIaBJIeHUE BOCKA, TasTHUE JIb/a,
pacThpaHue caxapa B CTYIKe, KUICHHE M KOHJEHCAIUS BOJABI) M XUMHUYECKUX (TOPEHHE CBEYM, MPOKATUBAHUE MEIHON MPOBOJIOKH,
B3aUMOJICHICTBUE MeJia C KUCIIOTOW) SBJICHUM, HAOIO/IEHHE U OTIMCAaHUE MMPU3HAKOB MPOTEKAHUSI XUMUUYECKUX PEaKINi (pas3iokeHue caxapa,
B3aUMOJICHCTBHE CEPHOW KHCIOTBHI C XJIOpHIOM Oapus, pasioxkeHue ruapokcuna meau (II) mpu HarpeBaHuu, B3aMMOJEHCTBHE XKeje3a C
pactBopom comu menu (1), m3yuenne cmocoOOB pa3eneHus: CMECEi: ¢ MOMOIIBI0 MarHuTa, (PUILTPOBAaHUE, BHIMIAPUBAHUE, JTHCTHIUISIIHS,
xpomaTtorpadus, IpoBeJIeHIEe OUYUCTKA MOBAPEHHOUW CONM, HAOIIOJCHNE U OMMCAHUE PE3YJIbTATOB MPOBEACHUS OIbBITA, UILTIOCTPUPYIOLIETO
3aKOH COXPaHEHUS MACChl, CO3/IaHUE MOJIEJICH MOJIEKY (IIapOCTEPKHEBBIX).



BaHeiiue npeacTaBuTe 1M HEOPraHUYeCKUX BelllecTB

Boznyx — cmeck razos. CoctaB Bo3ayxa. Kucnopon — anemMeHT u npocToe BeriecTBo. HaxoxieHue Kuciopoza B npupoae, husndeckue
U XUMHUYecKue cBoiicTBa (peakiuu ropenusi). Oxcunpl. Ilpumenenue xucnopona. CrocoObl MONydeHHUs] KHCIOpoJa B J1abopaTopuu H
npoMbliIeHHOCTH. KpyroBopoT kucnoposa B npupoze. O30H — ajuioTponHas MoauuKalys KUCI0po/ia.

TemnoBoii 3¢ ekt XxuMuueckoil peakiiuy, TEePMOXUMHUYECKHE YPaBHEHHUS, K30~ U SHA0TEPMHUUECKUE peaky. TOIINBO: yrojib U METaH.
3arpsi3HeHUE BO3yXa, YCUICHUE TapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CJIOSL.

Bopmopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B npupoze, Gu3ndeckue 1 XUMHUECKUe CBOIMCTBA, IPUMEHEHNE,
crocoOb! noxyyeHusi. Kuciorst u comu.

Mossipablit 00bEM Ta30B. Pacué€Thl M0 XUMUYECKUM YpaBHEHUSM.

®dusunyeckue cBoiicTBa BoAbL. Boaa kak pactBoputenb. PacTBopbl. HackllieHHbIE M HEHACKIIIIEHHBIE PACTBOPHI. PACTBOPUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s BEIlleCTBA B pacTBOpe. XUMHUUeCcKUe cBoiicTBa Bojbl. OcHOBaHUA. Posib pacTBOPOB B MPUPOJIE U B JKU3HU YEIOBEKA.
KpyroBopoT Bojbl B ipupoie. 3arpsa3HeHe NPUPOAHBIX BoA. OXpaHa U OYMCTKA NPUPOJHBIX BOI.

Knaccudukanus neopranmueckux coeauHenuil. Oxcunabl. Knaccudukanus okcumgoB: cosieoOpasyiomniye (OCHOBHBIC, KHCIOTHBIE,
amdoTepHbie) 1 HecoeoOpa3zyromue. Homenknarypa okcuoB. @u3nuecKkue 1 XMMUYECKUEe CBOMCTBA OKCUAOB. [lomydyeHue okcumos.

OcHoBanus. Knaccugukanus ocHOBaHUM: IIENOYM U HepacTBOpUMBbIEe ocHoBaHMs. HomeHknarypa ocHoBaHuil. dusmueckue U
XUMUYECKHUE CBOMCTBA OCHOBaHUM. [loyueHne ocHOBaHMIA.

Kucnotel. Kmaccudukanus kucnor. Homenknarypa kucinot. @U3nveckrue 1 XMMUYECKHE CBOMCTBA KUCIIOT. Ps/T akTHBHOCTH METAJIJIOB
H. H. Bekerona. [lonydyenune KucCIoT.

Comu. Homenkuatypa coneil. @u3nueckrue u XUMU4YecKue cBoicTBa coiell. [lonyuenue conei.

['enetnyeckas cBs3b MEXKAY KJacCaMH HEOPTaHMUECKUX COCTUHEHHM.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OIpe/elieHne COJepXKaHMUA KHCIOpoJa B BO3JAyXe, MOIy4YeHHEe, cOOMpaHHe, PAaClO3HABaHUWE M HM3Y4YEHHE CBOMCTB
KHUCJIOpO/a, HAOIIOJCHWE B3aMMOJCHCTBHUS BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HMKHOBEHHUS W TPEKpAIleHUs TopeHus (Iokapa),
O3HaKOMIJIEHHE ¢ 00pa3llaMu OKCHJIOB M OMNHMCAHHME UX CBOMCTB, MOJIy4e€HHE, COOMpaHue, Paclo3HABaHHE W H3yYEHUE CBOWCTB BOAOPOAA
(ropenue), B3aumozencTBre Bogopoa ¢ okcuaoM Meau (1) (Bo3MokHO HCIOIp30BaHIE BHICOMATEPHUANIOB), HAOIOIEHHE 00Pa3IIOB BEIIECTB
KOJINYeCTBOM 1 MOIb, HCClE0OBaHUE OCOOEHHOCTEH pacTBOPEHHUsS BELIECTB C PA3IMYHONW pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C
onpeeaEHHOM MaccOBOM J0Jel pacTBOPEHHOIO BEIIECTBA, B3aUMOJECUCTBUE BOABI C METAUIaMU (HATPUEM U KalbIMeM) (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEpUAJIOB), MCCIEIOBaHUE OOPa3lOB HEOPraHMYECKHX BEIIECTB PA3NIMYHBIX KJIACCOB, HAOIIOJEHHE H3MEHEHUs
OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IeNoueii, n3yueHue B3aumoeiicteus okcuna meau (I1) ¢ pacTBopoM cepHO#M KHCIOTBI, KHCIIOT
C MeTajllaMH, peaklUuil HeUTpaln3alny, NOJIy4YeHHEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJTHOTO METajlla IpyTruM U3 pacTBOpa COJiH,
pelIeHne IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelne Ki1acchl HEOPraHMUECKUX COSAMHEHUIN».



Iepuoauueckuii 3axkon u Ilepuoamueckas cucrema xumudeckux 3iemeHToB JI. U. MenpaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKINH

[lepBpie mMOMBITKH KIACCU(DUKAIIMM XUMUYECKHUX dJeMEHTOB. [loHATHE O Tpynmax CXOIHBIX DJJIEMEHTOB (IIEIOYHBIE U
IeI0YHO3EMETbHBIE METAIUIBI, TaJIOTeHBI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yoT aM(pOTEpHbIC OKCUIBI H TUAPOKCHUIIBL.

[Tepuonunueckuii 3akoH. Ilepuonmnueckass cucrtema xumudyeckux diemeHTtoB [[. WM. MenneneeBa. Koporkonepuonnas wu
JurHHOTIeproaHas ¢hopmbl [leproanueckoii cucteMbl XumMudeckux dyieMeHToB /. M. Menaeneepa. [lepuoasr u rpymibl. @U3NYECKHUA CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M30Tombl. DnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YeK aTOMOB TepBhIX 20 XMMHYECKIX
snemenToB [lepuoanueckoii cucremsl /. 1. MenaeneeBa. XapakTepucTUKa XMMUYECKOIO 3JIEMEHTA IO €ro NoJjioxkeHuto B [lepuoanueckoit
cucteme /1. 1. Menzeneena.

3aKOHOMEPHOCTH U3MEHEHHUS PaJlyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAINIMYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IpyInaM U
TeproIaMm.

3nauenue I[lepuoanueckoro 3akoHa u Ilepuoanyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB JJIS pa3BUTHUs HaykKu W mpakTtuku. J[. U.
MeneneeB — y4€HbIM U IPAKIAHUH.

Xumnueckas cBs3b. KoBaneHTHas (OJIsipHasi U HEMOJIIPHAs) CBSI3b. DIEKTPOOTPULIATEIbHOCTh XUMUUYECKHX 3JIEMEHTOB. IOHHAas CBS3b.

Crenenp okucieHus. OKHUCIUTETLHO-BOCCTAHOBHUTENIbHBIE peakuuu. [Iporiecchl OkucieHuss U BocCTaHOBICHHs. OKUCITUTENH U
BOCCTaHOBUTEIH.

Xumuueckuii Ikcnepumenm:

M3y4eHHe OOpas3IoB BEIIECTB METAIJIOB W HEMETANIOB, B3aMMOJECHCTBHE THIPOKCHIA IIMHKA C PAacTBOpAaMHU KHCIOT M IIeNOoYeH,
MPOBEACHUE OMNBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHue, peakiuu pas3ioKeHHUs,
COCITMHEHUS ).

Mesicnpeomemmuwle ceéazu

Peanm3zanusi MEXIPEAMETHBIX CBS3€H MPU HM3YYEHUM XUMHUU B 8 KJIAcCe OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHHE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX IMOHATHI, TaK U MOHITUMN, SBJISIOUINXCA CUCTEMHBIMU JJIS1 OTJIEIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAyYHbIHA (DaKT, runoresa, TeOpus, 3aKOH, aHaIN3, CUHTE3, KiIaccudukalys, nepuoIn4HoCTb,
HaOII0ICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJICIIb, SIBIICHUE.

®duznka: MaTepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU/I, U30TOMbI, PAIUOAKTUBHOCTb, MOJIEKYJIa, SJEKTPUUECKUNA 3apsi]l,
BEILIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSIHUE BEIECTBA, a3, GU3MUECKUE BEIMYUHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI, 3BE3/IHI,
ConHre.

buonorus: porocunres, nprxanue, buocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpPaTbl, TOPHBIE TOPOJIBI, ITOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, BOAHBIC PECYPCHI.



9 KUIACC

BemecTtBo M XuMH4YeCKasi peaKkus

[lepnoanueckuii 3akoH. [lepuonnyeckas cuctema xumnudeckux 3nemeHToB /. . MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOICTB XMMHYECKUX DJIEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kaaus, KaNIbLMs U UX COCIUHEHUI B COOTBETCTBUM C IOJIOKEHUEM
371eMeHTOB B [leprnonnueckoii cucteMe u CTPOCHHEM MX aTOMOB.

CrpoeHue BeliecTBa: BUABl XUMHUYECKOW CBA3M. THUNBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOWCTB BELIECTBA OT THIA
KPUCTAJIIMYECKON PEIIETKU U BU/1a XMMHUYECKOH CBSI3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XMMHUECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3IMYHBIM KJaccam
HEOPraHUYECKUX COCAVHEHNN, TCHETUYECKas CBSA3b HEOPIraHUYECKUX BEILECTB.

Knaccuukanus XMMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YHMCIY W COCTaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, IO
TeIoBOMY 3(peKTy, Mo U3MEHEHHIO CTETICHEH OKUCICHUSI XUMHUECKUX JIEMEHTOB, 10 00pAaTHMOCTH, IO YYAaCTHIO KaTaau3aTopa). DK30- U
SHAOTEPMHUYECKUE PEAKIIMHA, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsaTue o ckopoctu xumMuyeckon peakiuu. IlonsTre 06 00paTUMBIX 1 HEOOPATUMBIX XMMUYECKHUX peakiusx. [IoHATHEe 0 TOMOTeHHBIX
U rereporeHHbix peakuusx. I[lonstue o karanuse. Ilondarue o xumuueckom paBHoBecuu. DaKTOPBI, BIUSAIOLIME HA CKOPOCTb XUMUYECKOU
PEaKIMM U MMOJO0KEHHE XUMUYECKOIO PAaBHOBECHSI.

OKuCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLUH, IEKTPOHHBINH OalaHC OKUCIMTENIBbHO-BOCCTAHOBUTENbHON peakiuu. CocTaBieHue
YpaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMHA C UCII0JIb30BaHUEM METO/a HJIEKTPOHHOI 0 OanaHca.

Teopust 2nEKTPOAUTHUECKOHN INCCOLMALIMU. DIEKTPOIUTHI U HEAJEKTPOIUTHI. KaTHOHBI, aHNOHBI. MeXaHN3M AMCCOLUAIMH BEILECTB C
Pa3IMYHBIMM BUJIaMU XUMHUYECKOH cBsi3u. CreneHb nuccounanuu. CuiabHbIE U Cl1a0ble JIEKTPOJIUTHI.

Peakiiun nonHoro oomMeHa. Y ciioBUs IPOTEKaHUs peakMii HOHHOTO OOMEHa, MOJHbIE U COKPALEHHbIE HOHHBIC YPAaBHEHHS PEaKLIUH.
CBoiicTBa KHCIIOT, OCHOBAaHUN U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHYECKOH nucconuannu. KauecTBeHHbIe peakiMy Ha MOHBI.
[TonsiTHE O TUIPONIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOJAEISAMH KPUCTAJUIMYECKHX PEUIETOK HEOPraHMYECKUX BELIECTB — METAUIOB M HeMeTauloB (rpadura U anmasa),
CJIO’KHBIX BEIECTB (XJI0pUJa HATpUs), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH peakiiui OT BO3ACUCTBUS Pa3IUUHBIX (aKTOPOB,
UCCIIEIOBAaHKE JJIEKTPOIIPOBOJIHOCTU PAaCTBOPOB BELIECTB, IPOIECcCa AUCCOLUALMM KHUCIIOT, IeNI04el U coell (BO3MOXKHO HMCIIOJIb30BaHHE
BUJIEO MaTE€pHAJIOB), MPOBEIEHHE ONBITOB, WLIIOCTPUPYIOIIMUX NMPU3HAKU MPOTEKAHUS peakLui HOHHOro oOMeHa (0Opa3oBaHME OCajKa,
BBIJICJICHUE Ta3a, 00pa3oBaHME BOJbI), ONBITOB, WJUIIOCTPUPYIOLIMX IMPUMEPbl OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX peakluil (ropeHue,
peakuuu pasioXKeHUs, COCIUHEHUS), PACIIO3HABAaHUE HEOPraHWYECKHX BEILECTB C MOMOIIBIO KAYECTBEHHBIX PEAKLMil HA MOHBI, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTaJuuibl 1 UX coeIMHEHUSs



OOmiast xapakTepucTuKa rainoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHne u (Qu3nIecKue
CBOWCTBA IMPOCTBIX BEIIECTB — TaJIOr€HOB. XMMHUYECKHE CBOWCTBA Ha IMpHMeEpe XJopa (B3auMOJEiCTBHE ¢ MeTaslaMH, HeMeTaljJaMH,
niesioyamu). XsopoBoaopod. CossiHas KUCIIOTa, XUMUYECKUE CBOICTBA, MOIy4YeHHE, IPUMEHEHHE. [[eficTBUE XJlopa U XJIOPOBOAOPOJA Ha
OpraHM3M uesoBeka. BakHelye XJI0pUIbl U UX HaXOXKACHHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTEepHbIE CTeNeHn okucieHus. CTpoeHue u
¢bu3nyeckrue CBOWCTBA MPOCTHIX BEIECTB — KUCIOPOAA U cepbl. AJIIOTPONHbIE MOAM(UKALINN KUCIOPOia U cepbl. XUMHUYECKHE CBOICTBA
ceprl. CepoBOJIOPOJ, CTpoeHUE, PU3NYECKHe U XUMUYecKue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTENN KHCIOTHBIX OKcHIOB. CepHas
KHMCII0Ta, (U3NYECKHe U XMUMHUYECKHEe CBOMCTBa (0OIIMe Kak MpeiCcTaBUTENs Kjlacca KUCIOT U cHeruduueckue). XuMHUUYECKHE peakluy,
JIeKAIMe B OCHOBE IPOMBIIIJIEHHOIO CIoco0a IMOJIydeHHs CEpHOM KHUCIOTHI. [IpuMeHenue cepHoi KuciaoThl. CoOnM CEpHOM KHUCIOTHI,
KayecTBEHHas peakuus Ha cynb(ar-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUI B MpUpoie. XUMHUECKOE 3arpsi3HEHHE OKpYIKaloIlel cpeibl
COEMHEHUSIMH Cepbl (KUCIOTHBIE TOXKAHU, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPALLCHHUS.

OOmast xapakrepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHMS AaTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHHA. A30T,
pacrpocTpaHeHHe B IpUpoJie, (hru3nUYecKre U XuMuueckue cBoiictBa. Kpyrosopot azora B npupose. AMMUaK, ero pu3nuecKkue 1 XuMHU4ecKre
CBOWCTBa, MONMyyeHHe U npuMeHnenue. Conn aMMOHUS, UX (U3NYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHbl aMMOHHUA. A30THasi KUCJIOTa, €€ MoJlyueHue, PU3ndyeckue U XMMHYECKHe CBOMCTBa (00LIMEe Kak MpeACTaBUTENS Kjacca KHCIOT U
cneuuguyeckue). lcnonb3oBaHMe HUTPATOB U COJIEH aMMOHHUS B KauyeCTBE MHUHEpAIbHBIX yNOOpeHHH. XUMHMUYECKOe 3arpsi3HeHHe
OKpY’Kalollel cpeabl COCAMHEHUSMH a30Ta (KHUCIOTHBIC J0XKIHU, 3arpsa3HEHHE BO3/AyXa, MOYBBI M BOJ0EMOB). Docdop, amioTporiHbe
monudukanuu pocdopa, pusnyeckue nu xumudeckue coiicrsa. Oxcun docdopa (V) u dhocdopnas kucnora, Gpuzndeckrue U XUMUIECKHE
CBOWCTBa, moiyuyeHue. VMcrnonp3oBanue pocdaroB B KaueCTBE MUHEPAIBHBIX YAOOPEHHIA.

OO6mas xapaktepucThka 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTETICHH OKUCIEHUA. YTJIEpPO,
JJIOTPONHbIE MOAM(UKALINY, PACHPOCTPAHEHUE B MpHpoJe, PU3NUECKUe U XUMHUYEeCKHe CBOMCTBa. AncopOuus. KpyroBopor yriepona B
npupoze. OKcunpl yriepoaa, ux (U3NYeCKHe W XWMHUYECKHE CBOMCTBA, NEHCTBHE HA JKUBBIE OPTraHU3MBI, MOJyYeHHE M IpPUMEHEHHE.
DKOJIOTHYECKHEe MPOoOIeMbl, CBsi3aHHbIE ¢ OkcuaoM yrieponaa (IV), rumore3a rmo0anbHOrO MOTEIICHUS KJIMMAaTa, MapHUKOBBIN 3PQEKT.
VYrosbHas KucaoTa U €€ COM, MX (PU3NUECKUe U XMMHUYECKUE CBOICTBa, MojlyueHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHsl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIIIEHHOCTH U CETILCKOM XO3SHCTBE.

IlepBoHauanbHble NOHATHS 00 OPraHMYECKHX BELIECTBAX KAaK O COCIUHEHHUSX yriepoja (METaH, 3TaH, 3TWUJIEH, alleTUJIEH, 3TaHOI,
IJIMLEPUH, YKCyCHas KucioTa). IIpupojHble MCTOYHMKM YIJIEBOJOPOAOB (Yrojb, HNPUPOAHBIM Ta3, HE(Th), NPOAYKTHl MX INepepabOTKH
(OeH3uH), UX posb B OBITY M NPOMBIIITIEHHOCTU. [ToHATHE 0 OMONOrHYEeCKH BaXKHBIX BELIECTBAX: )KHUpax, Oelkax, yrieBoJax — U UX poiiu B
KHU3HU YeoBeka. MarepranbHOE €JMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COETMHEHUI.

Kpemuuii, ero ¢usuueckue M XHUMHYECKHE CBOWCTBAa, NoOJydeHne M mnpumenenue. CoenuHeHus KpemHusi B mnpupoze. OOmme
npencraieHns 00 okcuae kpemuus (1V) u kpemHueBoi kuciore. CHIMKATHI, MX UCIIOIB30BaHUE B OBITY, B IPOMBINUICHHOCTH. BaxkHelme



CTPOUTENLHBIC MaTepUalbl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, jkene300eToH. [IpobiemMbl 6e30MacHOTO WCIOJIB30BAHUS CTPOUTEIHHBIX
MaTepuasoB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii Ikcnepumenm:

M3ydeHne o0pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCJIOTHI, TPOBEACHNE KAYECTBEHHBIX PEAKIIMK Ha XJIOPUI-UOHBI U
HaOI0/ICHUE TPU3HAKOB UX MPOTEKAHHS, OMBITHI, OTpakamliue (U3NUecKHue U XUMHUYECKHE CBOMCTBAa TaJOTC€HOB M HMX COEIUHEHUI
(BO3MOKHO HCIIOJIb30BAHKE BHIEOMATEPHAIIOB), O3HAKOMIICHUE C 00pa3IaMu XJIOPHI0B (TaJOTeHUIOB), 03HAKOMIICHHE ¢ 00pa3iiaMu Cephl U
e€ coenuHEeHUSMHU (BO3MOXXHO HCIIOJIb30BAaHHE BHUIACOMATEPHUANOB), HAOMIOACHHE Tpollecca OOYrIMBaHUS caxapa TMoj JeHCTBHEM
KOHUEHTPUPOBAHHOMN CEPHOM KHCIIOThI, U3yUEHNE XUMUUECKUX CBOWCTB pa30aBiIeHHON CEpHOM KUCIOTHI, TPOBEICHNE KaUECTBEHHON peakun
Ha cyib(aT-uoH U HAOJIO/IEHUE MPU3HaKa e€ MPOTeKaHMs, 03HAKOMJICHHE ¢ (PU3NYECKMMH CBOMCTBaMU a30Ta, ¢pocdopa U UX COeTUHEHHI
(BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPHUAIOB), 00pa3liaMu a30THBIX U (OochOpHBIX YI0OpEHUil, monydyeHue, cooupanue, pacro3HaBaHHe U
M3YYCHHE CBOWICTB aMMHAaKa, TIPOBEJICHUE KAYeCTBCHHBIX pEaKIuii Ha HOH aMMOHHUS U (pochaT-uOH U U3ydeHUE MPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEAbI0 (BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUATIOB), M3YUEHUE MOJIEJeH
KpUCTAIUTMYECKUX pEmIETOK anmasa, rpadura, QysiepeHa, O3HAKOMJIEHHE C TMPOLECCOM aAcOpOLMU pPacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM MPOTHBOrasa, MoJyueHHe, coOMpaHue, paclo3HaBaHWE M M3Y4YCHHE CBOMCTB YIJIEKHCIIOTO Tasa,
MPOBEJACHUE KAaYECTBEHHBIX PEaKlUii Ha KapOOHAT M CHJIMKAT-UOHBI U U3yUYECHHUE MPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHUE C MPOAYKIHEH
CUJIMKAaTHOM MPOMBIIIEHHOCTH, PEIIEHNE SKCIIEPUMEHTANIBHBIX 33/a4 110 TeMe «BaxxHele HeMeTaulbl U X COETUHEHUS.

MeTa/uibl M MIX COCAMHEHUS

OO0mas xapakTepuCTUKa XUMUYECKHUX JIEMEHTOB — METAJNIOB Ha OCHOBAHUU UX TMOJIOKEeHUs B [leproanueckoil cucteMe XUMHUECKUX
anemenToB /1. 1. MennieneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaioB. MeTaminyeckas CBsA3b U METAIINYECKasl KPUCTAIUINYECKAsI PEeIIETKA.
DNEeKTPOXUMHUYECKUH Psijl HAPsDKEHUH MeTauioB. OU3nUecKue U XMMUIECKHUe CBOMCTBAa MeTaiuToB. OOIIMe CrIoCOOBI MOTYyYEHUS METAIITIOB.
[ToHsiTHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBwl (CTalb, YyryH, AIOPaTIOMUHUN, OpOH3a) U UX
MIPUMEHEHHUE B OBITY U TPOMBIITUICHHOCTH.

[llenounbie MeTamnel: nosnoxkeHue B Ilepuoanueckoit cucreme xummyeckux snemeHToB JI. M. MeHneneeBa, CTpoeHHE MX aTOMOB,
HaxoxjaeHue B mpupoje. Ouznueckne U XUMUYECKUE CBOWMCTBA (Ha MpuMepe HATpus U Kanus). OKCUIIBI ¥ TUAPOKCUIBI HATPHS M KaJHsl.
[IpuMeHeHue mEeN0YHbIX METAJUIOB U UX COETMHEHUI.

[IlenouHO3eMENBHBIE METAIIBI MATHUHM U KAJIBITUI: ToJIokeHue B [lepuoandeckoii cucreme xumuueckux snemeHToB [1. 1. Menneneena,
CTPOEHHE UX aTOMOB, HAXOXACHHUE B Ipupoje. Pu3nyeckre 1 XMMUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeime coeqnHeHns KanbIus
(okcun, ruapokcu, conn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AsmroMuHMi: nonoxkenue B Ilepuonnueckoi cucreme xuMuueckux 3nemMeHToB [l. M. MenneneeBa, CTpoeHHE aToMa, HaXOKJICHUE B
npupoje. usndeckue U XUMHYECKHUEe CBOIMCTBA amoMUHUsA. AMGOTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA aTFOMUHUSL.



Kenezo: nonoxxenue B [leproanueckoit cucteMe XumMuideckux emMeHToB 1. 1. MenzaeneeBa, CTpoeHHE aTOMa, HAXOKJICHHUE B TPUPOJIE.
dusnueckre ¥ XUMUUYECKHE CBOMCTBA kee3a. OKcubl, ruaApokcuabl U conu xenesa (I11) u sxenesa (I11), ux cocra, cCBOWCTBa M MIOJTyYCHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMH METauIOB U CIUIAaBOB, UMX (PU3MUYECKMMM CBOMCTBAMH, M3yU€HHUE PE3yJbTaTOB KOPPO3UU METAIJIOB
(BO3MOXKHO HCIIOJIb30BAaHME BHIEOMATEPUANIOB), OCOOEHHOCTEW B3aMMOJCHCTBUS OKCHJAA KalblUs U HATPUs C BOAOH (BO3MOXKHO
HCIOJIb30BaHUE BUAEOMATEPUATIOB), HCCIIEJOBAHME CBOMCTB JKECTKOM BOJbI, IIpolLlecca TOPEHUs »Kele3a B KHUCIOponAe (BO3MOYKHO
WCIOJIb30BaHUE BHIEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX pEaKIIUi Ha MOHBI: MarHUs, KallbIIKs, aTIOMUHUS, [IMHKA, )Kele3a
(IT) u xene3a (III), menu (II), HabmroneHNE K ONMKCaHUE MPOLIECCOB OKpAIIMBAHUS MJIAMEHH MOHAMM HATpUs, Kaldus U KaJdblus (BO3MOXXHO
WCIIOJIb30BaHUE BHJAEOMATEpUasIoOB), HcCIeOBaHWE aM(OTEPHBIX CBOICTB THAPOKCHAA ANIOMHHHS W TUIPOKCHUIA LIHMHKA, pELICHHE
JKCIEPUMEHTAJIbHBIX 33a4 10 TeMe «BaxxHelme MeTaibl U KX COSAUHEHUS.

XuMus 4 OKpYKawuas cpeaa

BemiectBa 1 Marepuanbl B OBCEIHEBHOW KHU3HH 4elloBeKka. be3onmacHoe MCIob30BaHUE BEIIECTB M XUMHUYECKUX PEAKIUN B OBITY.
[TepBast moMoIIb MPU XUMUYECKUX 0KOTAX M OTPABIICHUSX.

XUMUYECKOe 3arpsi3HEHHE OKPYXKalolle cpelsl (MpeaenbHas AOMyCcTUMasi KOHIeHTpanwus Bemiects, nanee — [1/IK). Ponp xumuu B
PEILIEHNH YKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii Ikcnepumenm:

M3y4eHue o0pas3oB MaTepHUajoB (CTEKIO, CIJIaBbl METAJIOB, MOJIMMEPHBIE MaTEPHAIIbI).

Mesicnpeomemmpwie ceasu

Peanuzanus MeXNpeaAMETHBIX CBA3€M MpU M3YyYEHUM XUMUM B 9 Kilacce OCYILIECTBIISIETCA 4Yepe3 HCIOJIb30BAHHE KakK 00IuX
€CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATUMN, SABIISIOMIMXCS CUCTEMHBIMHU JIJIS1 OTJICIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAyYHbIH (DaKT, runoresa, 3aKOH, TEOpHUs, aHAIN3, CUHTE3, KI1accu(uKaliys, nepuoanyHoCTb,
HaOI0IeHUE, SKCTIEPUMEHT, MOJICTUPOBAaHNE, U3MEPEHUE, MOJIENb, SIBIICHUE, MAPHUKOBBINA 3 (HEKT, TEXHOIOTHS, MaTEpUaIbL.

®duszuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PaJAHOaKTUBHOCTb, MOJIEKYJA, AIEKTPUUECKUH 3apsil,
MIPOBOJHUKY, TOJYNPOBOJHUKHU, AUIIEKTPUKHU, (OTOIIEMEHT, BELIECTBO, TEIO, 00bEM, arperaTHoe COCTOSHUE BELIeCTBa, ras, pacTBOp,
PacTBOPUMOCTh, KpUCTAJIIMUECKAs pelI€TKa, CIUIaBbl, PU3NUECKUE BEJIMYMHBI, €AMHULIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE361, ComHIIE.

buonorus: Qorocunres, npixaHue, Ouocdepa, 3KocHCTEMa, MHHEpAIbHbIE YIOOPEHMS, MHUKPODJIEMEHTH, MaKpOIJIEMEHTHI,
MATATEIbHbIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MHHEpabI, TOPHBIE TTOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIIIIMBO, BOJAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA NTPOTI'PAMMBI 1O XUMHUU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus JOCTUTAIOTCS B X0J/1e 00YYeHHs] XUMUHU B €IUHCTBE
yu4eOHOM M BOCIUTATEIbHON MAEATENHHOCTH B COOTBETCTBUM C TPAAMLIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHATHIMH B OOIIECTBE MpaBUJIAMU U HOPMaMH IMOBEACHUS M CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U COLMATN3ALUU 00yUYaIOLTUXCS.

JIMYHOCTHBIE PE3YIbTATHI OTPAKAIOT TOTOBHOCTH 00YYAIOLINXCS PYKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPHEHTAINN
U PAaCUIMPEHUE OTBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) IaTPHOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHHS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY M HAyYHOMY HACIEAHMIO, MOHUMAHUS 3HAYCHHS
XUMHUYECKON HayKH B JKU3HH COBPEMEHHOI'0 OOIIecTBa, CIIOCOOHOCTH BJIaETh JOCTOBEPHON HMH(pOpMAIME 0 MepeoBbIX JOCTHKCHUIX U
OTKPBITUSIX MUPOBOH M OTE€UECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 yCcTpoiicTBe MUpa U 00IIECTBA;

2) rpa:KIaHCKOTr0 BOCTIUTAHUS:

MIpeJICTaBJICHHSI O COLIMAIBHBIX HOPMAaX M MpaBUIaX MEKINYHOCTHBIX OTHOILICHUH B KOJIJICKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTHU
B OOIIECTBEHHO MOJIE3HOH, y4eOHOMCCIEA0BATEIbCKOM, TBOPUYECKOM M Jpyrux BUIaX AESATENbHOCTH, TOTOBHOCTH K pPa3HOOOpa3zHOi
COBMECTHOHM JESTEIbHOCTH NPHU BBIMOJIHEHUH Y4eOHBIX, MO3HABATENIbHBIX 3aJ]au, BBIMOJIHEHUH XWMHUYECKHUX HKCIEPUMEHTOB, CO3JaHHH
y4€OHBIX IPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO M B3aMOIIOMOIIIM B MPOIIECCE 3TOM yUeOHOH AESITEIbHOCTH, TOTOBHOCTU OLICHUBATh
CBOE MOBECHNE U MOCTYNKH CBOUX TOBAPUILEH C MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C yUETOM OCO3HAHMS MTOCIIEJCTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHHUS

MHUPOBO33PEHUYECKHUE MPEACTABIECHUS O BEIIECTBE U XUMUYECKON PEAKIIMH, COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U COCTaBIISIIOIINE OCHOBY IS IOHUMAHUS CYITHOCTH HAyYHOW KapTUHBI MHUPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSA
MIPUPO/IbI, B3aUMOCBSI3SX UEJIOBEKa C IPUPOJAHOM Cpeaoi, O POJIM XMMUU B IIO3HAHUU ITHUX 3aKOHOMEPHOCTEHH;

[I03HABATEJIbHBIE MOTHBBI, HAPABJICHHbIE HA MOJyYEHUE HOBBIX 3HAHUHN IO XUMUHU, HEOOXOAUMBIE Uil OOBSICHEHHS HaOJI01aeMbIX
MIPOLIECCOB U SIBJICHUH, TO3HABATENIbHOM, HHPOPMAIIMOHHON U YUTATEIHCKOM KyJIbTYphI, B TOM YHCIIE€ HAaBBIKOB CAMOCTOSITEILHON paboThI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpPOl, JOCTYTHBIMU TEXHUYECKUMH CPEACTBAMH HUH(OPMALIMOHHBIX TEXHOJIOTUH;

uHTEpeC K OOyuYeHHIO U TO3HaHUIO, JI0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOH U
HCCIIEIOBATENbCKOM IeITeIbHOCTH, K 0CO3HAHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHA 00y4€HHUS B JaJIbHEHIIEM;

4) ¢popMHpOBaHNS KYJIbTYPbI 3/10POBBSI:

OCO3HaHME IIEHHOCTH XU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha 3/70pOBBIA 00pa3 JKM3HHU, OCO3HAHUE
MOCTIE/ICTBUM M HENPHUATHE BPEIHBIX MPUBBIUEK (YMOTPEOJCHHs allKOroJis, HAPKOTHKOB, KYpPEeHHUs), HEOOXOIUMOCTH COOJIIOJICHUS MpaBUIl
0€301acHOCTH NPU OOPAIIEHUU C XUMUYECKIMHU BEIIECTBAMH B OBITY U peallbHOU )KHU3HU;

5) TpynoBOro BocnuTaHMsI:



WHTEpEC K NPAKTHYECKOMY HW3YUYCHHIO MPOQPECCHid W TpyAa Pa3IMdHOTO POJa, YBAKEHHE K TPYAy M pe3yiabTaTaMm TPYIOBOU
NeSITeIbHOCTH, B TOM YHUCJIE Ha OCHOBE NMPHUMEHEHUs MPEJAMETHBIX 3HAHUM MO XUMHUH, OCO3HAHHBIA BHIOOp MHIAMBUAYATbHON TPAECKTOPUU
MPOJOIDKEHU 00pa3oBaHUsl ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCTENHOW pOo(eCCHOHATFHOM IeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHI, TOTOBHOCTh aJaITHPOBATHCS B IPO(ECCUOHATEHOM Cpe/IE;

6) 3K0JI0rHYeCKOro BOCIIMTAHMS:

9KOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHHKY KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMSI, TOHUMAaHUE
[IEHHOCTH 3JI0POBOTO U 6€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (DHM3MYECKOMY U IICUXHUYECKOMY 3/I0POBEBIO,
OCO3HaHUE IIEHHOCTU COOJIOJICHUSI MpaBHJI O€30MacHOT0 TMOBEAEHUS MpU padOTe C BEHIECTBAMHU, a TAKXKE B CUTYyaIUsAX, YTPOKAIOIINX
3I0POBBIO U KU3HHU JIIOJIEH;

CIOCOOHOCTH MPHUMEHSAThH 3HAHHUS, MOIy4aeMble TIPU M3YYCHUU XUMUH, Ul PEUICHUs 33/a4, CBA3AHHBIX C OKPYXKArOIeH MPUpPOIHON
CpeloM, AJis TMOBBIMIEHUS YPOBHS IKOJOTHYECKON KYJIbTYPhI, OCO3HAHMS TI00ATBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM M MyTel HX
pemieHud MnoCpeACTBOM METOAOB XHUMHH, OKOJOIMYCCKOrO MBINUJICHUSA, YMCHHA PYKOBOACTBOBATHCA UM B HOBH&B&TGHBHOﬁ,
KOMMYHHUKATUBHOM U COLIMAJIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeMeTHBIX Pe3yJIbTaTOB BBIAEISAIOT 3HAUUMBIE J1s1 (POPMHUPOBAHHUS MUPOBO33PEHUS 00IIEHAYyUHbIE MOHATHUS (3aKOH,
TEOpHs, IPUHITUI, TUIIOTE3a, (PAaKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U PYTOE.), KOTOPHIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax M MO3BOJISIOT HAa OCHOBE 3HAHUI M3 3THUX MPEeAMETOB (OPMHUpPOBAThH MPEICTaBICHHE O IEJIOCTHON HAay4yHON KapTHHE MUpA, U
yHHUBEpCcaJdbHble yueOHbIEe NeWCTBUs (TIO3HABaTelbHbIE, KOMMYHHKAaTHUBHBIC, DPETYJSATUBHBIC), KOTOpbIE oOecneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU JEATEILHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eCTBUS

basoBble JlornyecKkue 1efcTBUA:

YMCHUA UCIIOJIb30BATh HpI/IéMI)I JIOTUYCCKOT'0O MBINUICHUSA ITPU OCBOCHUHA 3HAHUU: PaCKpbIBATh CMBICII XUMHUYCCKUX HOHATHHU (BI)IIIGJISITI)
WX XapaKTepHbIe MPU3HAKM, YCTaHABIUBATH B3aUMOCBS3b C IPYTMMH IMOHSATHSIMH), UCHOJB30BAaTh MOHITUS JUIsI OOBSCHEHUS OTIEIbHBIX
(akTOB M SBJICHUH, BEIOUPATh OCHOBAHUSA M KPUTEPUHU JUIA KIACCUPHUKAIIMM XUMUUECKUX BEIECTB U XMMUYECKHX PEAKIMH, yCTaHABINBATh
MIPUYHUHHO-CJICICTBEHHBIE CBS3M MEXIy OOBEKTaMU H3y4YeHUs, CTPOUTH JIOTUYECKHE pacCyXIeHus (MHIYKTHBHbBIC, NEAYKTUBHBIE, MO
aHaHOFI/II/I), JAC€J1aTh BBIBOABI U 3aKJIIOUYCHU A,

yMEHHE MPHUMEHSTh B MPOLECCe IMO3HAHUS TOHATUA (TMPEAMETHBIE M MeETalpeaMEeTHbIE), CUMBOJIMYECKHE (3HAKOBbIE) MOJENH,
HCIONIb3YEMbIE B XUMHH, MPEOOPa30BhIBATh MIMPOKO MPUMEHSIEMble B XUMHUU MOJEIbHBbIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CUMBOI
JJIeMEHTa), XUMH4Yeckas (popmysa U ypaBHEHHE XUMHUYECKON peakluu — MpHU pPEHIeHHH yueOHO-TIO3HABATENbHBIX 3a7a4, ¢ YYETOM ITHX
MOOCIbHBIX HpeﬂCTaBﬂeHI/Iﬁ BBIABJIATh U XapaKTCPU30BATH CYHICCTBCHHBIC IMPHU3HAKHW H3yYaCMbIX O6’b€KTOB — XUMHUYCCKHUX BCUIICCTB U



XUMHUYECCKUX peaKHI/II\/JI, BBISIBJIATH 06IHI/IG 3aKOHOMCPHOCTHU, NPUINHHO-CICACTBCHHBIC CBA3HW W MPOTUBOPCYHA B M3YyHACMBIX IIPONECCAX U
SIBIICHUSIX.

basoBble ucciaenoBaTeIbCKHUe 1eCTBUSA:

YMEHHUEC UCIIOJb30BATh IOCTABJICHHBIC BOIIPOCKHI B KAYCCTBC MHCTPYMCHTA IMO3HAHMS, d TAKXKC B KaUCCTBC OCHOBBI 1JIA q)OpMHpOBaHI/Iﬂ
TUIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

npuoOpeTeHUe OMbITA M0 TUIAHUPOBAHHIO, OPTAaHU3AIMH U TIPOBEICHUIO YUCHHYECKUX 3KCIIEPUMEHTOB, YMEHHE HA00aTh 32 X0J0M
Mpolecca, CaMOCTOATEIHLHO MPOTHO3UPOBATH €r0 pe3yabTaT, HopMyIHUpoBaThH 000OIIEHHS M BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO OMBITA,
WCCIIEIOBAHMSI, COCTABIIATH OTYET O TPOJICTAHHON padoTe.

Pabora ¢ nunpopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3NIUYHBIX BUAOB U (POPM MPECTABICHUS, MOIYyYAEMYIO U3
Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIIpHAs TUTEpaTypa XUMUIECKOTO COJEPIKAHUSs, CIIPaBOYHbIE TOco0Ous, pecypchl IHTepHETa), KpUTUYECKU
OLIEHHBATh IPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHE MPUMEHSThH Pa3IMyHble METO/BI U 3aMPOCHI IPU MOUCKE U 0TOOpe MH(OPMAIIK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX
JJIs1  BBIIIOJTHCHUS y‘IC6HbIX WU IMO3HABATCJIBbHBIX 3aJda4 OHpeIleHéHHOFO THIIA, HpI/I06peTeHI/Ie OIlbITa B O6J13.CTI/I HCITOJIBb30BaHUA
MH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUN, OBJIAJIEHUE KYJIbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSATCIIBHO BI)I6I/IpaTI) OIITUMAJIBHYIO (i)OpMy MMpeaACTaBJICHUA I/IH(l)OpMaIII/II/I U WUIIOCTPUPOBATH PCIIACMBIC 3adadd HECIOXKXHBIMU
cXeMaMu, TuarpaMMaMi, IpyrumMu hopMamu rpaduKy ¥ ©X KOMOWHAIIMSIMU;

YMEHHE WCIOJIL30BaTh W AHAJTU3UPOBATH B MPOIECCe yUESOHOW M HCCIEIOBATEIBCKOW JEATEIHbHOCTH HWH()OPMAIMIO O BIHSIHHH
MIPOMBIIIICHHOCTH, CEITLCKOTO X03A1WCTBA M TPAHCTIOPTA HA COCTOSIHUE OKPY>KAIOIMIeH IPUPOTHON CPEIBI.

KoMMmyHnKaTUBHBbIE YHHBEPCAJbHbIE y4eOHbIe 1eHCTBUS:

yMEHHUs 3aJlaBaTh BOMPOCHI (B XoJe auayiiora W (WIM) JUCKYCCHM) TIO CYIIECTBY OOCYXXKIaeMOW TeMbl, (POpMyIHpoOBaTh CBOU
MIPEITIOKEHUS] OTHOCUTEIHHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMCHUA TMPCACTABJIATL IMOJTYYCHHBIC PC3YJIbTAThL O3HABaTEIbHOU ACATCIIBHOCTH B YCTHBIX M IMMCbMCHHBIX TCKCTax; HACJIAaThb
MPE3CHTALIMIO PE3YJbTATOB BBIMOJIHEHUS XUMUYECKOT0 3KCIEpUMEHTa (71ad0paTOPHOTO OIbITa, J1a00paTOpHOIl pabOTHI MO MCCIETOBAHUIO
CBOWCTB BEILIECTB, yU€OHOT'O MTPOEKTA);

yMEHHUsI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATEIbHON M HCCIEAOBATEIIbCKOW NEATEIbHOCTH IMpHU
pelIeHNN BO3HUKAIOIINX MPOOJIeM Ha OCHOBE y4éTa OOIIMX HHTEPECOB M COTIIACOBAHUS MO3HUITUH (00CYX)eHHUS, 0OMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBD», KOOPIUHAIIMSI COBMECTHBIX JIEWCTBUM, OIIpe/iesieHIe KPUTEPHUEB 110 OLIEHKE KaueCTBa BBIMOJIHEHHOMN paboThl U ApYyTHE).

PerynsiTuBHbIE YHUBEpPCAJIbHBIE YUeOHbIE NeiicTBUS:

YMEHHE CaMOCTOSITEIBHO OMPEACISATh IENH JCSITeNLHOCTH, TUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BbIOMpaTh HamOosiee 3G EKTUBHBIE CMOCOOBI PEIICHUs] YYCOHBIX M IO3HABATEIBHBIX 3ajad,



CaMOCTOSITEJIbHO COCTAaBJISATh WJIM KOPPEKTUPOBATH NMPEAJIOKEHHBIN aJlfOPUTM AECUCTBUI NMPHU BHINOJHEHUH 3aJaHUM C YY4ETOM MOIYUYEHHS
HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE MOIYUYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMble B YCIOBUHM 3a1aHUM.
HNPEAMETHBIE PE3YJIbTATBI
B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTENLHOTO COJEPX AHUs, YCTAaHOBIEHHOTO JaHHOW (enepanbHOU padboueit
IIPOrpaMMOHi, BBIIEISAIOT: OCBOCHHBIE OOYYarOIIMMUCS Hay4dHbl€ 3HAHUs, YMEHHUS U CIOCOOBI AEWCTBUH, crenuduueckue aias y4yeOHOro
npeamera «XHUMHsS», BHUJbl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTEepIpeTaluu, NpeoOpa3oBaHUIO M IPUMEHEHUIO B
Pa3NIUYHBIX YYEOHBIX U HOBBIX CUTYaIHsIX.
K koHI1y 00yuenus B 8 kiacce rnpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpakaTh c(POPMUPOBAHHOCTH Y 00yUarOIUXCs
YMEHHUIA:
pacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX HMOHATUIN: aTOM, MOJIEKYJIAa, XUMUYECKHI 3JIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEILECTBO,
cMmech (OJJHOpOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAsI aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas A0S XUMHUYECKOrO JJIEMEHTa B COEAMHEHHHU, MOJISIPHBI OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb,
3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCICHMS, XUMMYECKass peakuus, KilacCU(UKalMs peakuuil: peakuuu COEJUHEHUs, DPeaKLuu
pasJIoKEHUs], peaKkIMy 3aMEelIeHNs, PeakIuu oOMeHa, K30- M DHIOTEPMUYECKHE PEaKIMU, TEeIUIOBOM A(PQEeKT peakiuu, sapo aToma,
AIIEKTPOHHBIN CJIOM aToma, aTOMHas OpOUTalb, paANyC aToMa, XUMUYECKas CBsI3b, MOJSIPHAs U HETIOJISIpHAs KOBAJIEHTHAs CBS3b, HOHHAA
CBI3b, HOH, KATHOH, AaHUOH, PaCTBOP, MaccoBasi JA0JIs BellecTBa (MPOLIEHTHAs: KOHIIEHTPAIUs) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHATUNA U IPUMEHSATH 3TU MOHATHUS IIPU ONIMCAHUU BEILECTB U UX NPEBPALICHUN;
UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISl COCTABJICHUS (POPMYJI BELIECTB M yPAaBHEHUI XUMUYECKUX PEAKIIHIA;
OIpe/ieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHb OKHUCJICHHUS 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX,
NPUHAIEKHOCTh BELIECTB K ONpEAeNEHHOMY KJIacCy COEAMHEHHMM Mo (GopmynaM, BUJ XUMHUYECKOW CBs3U (KOBaJIeHTHas M MOHHas) B
HEOPraHUYECKUX COCANHEHUSX;
packpbiBath cMbIca llepronunyeckoro 3akona [[. . MenneneeBa: JeMOHCTPUPOBATh TIOHUMAHUE IIEPUOJIUUECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKHX DJIEMEHTOB OT WX MosiokeHusi B [leprognueckoil cucreme, 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa,
ATOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;
OINHUCBIBATh M XapakTepu3oBaTh TabiauuHyto ¢opmy Ilepnonnueckoil cucTeMbl XMMHYECKMX 3JEMEHTOB: pa3iindyaTh MOHSATHS «TJ1aBHas
noarpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynma)», manslie u 0onbline nepruo/bsl, COOTHOCUTh 0003HaYEHUS], KOTOPhIE UMEIOTCS
B Tabmuue «Ilepuonnyeckas cucrema xumudeckux sneMeHToB J[. 1. MeHeneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sijipa, 00IIee YNCIIO JIEKTPOHOB U PaCIIpeIeICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);
KJIACCU(UIIMPOBATh XUMUYECKHE AJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE pPeakluu (110 YUCIy U COCTaBy y4aCTBYIOUIMX B
peaKIu BEIIECTB, MO TEeIII0OBOMY YD dekTy);



XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IMUYHBIX KIIACCOB, TOATBEPXKIas OMMCAHHE MPUMEpPaMU
MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINH;
IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX KaUE€CTBEHHOTO COCTaBa, BO3MOKHOCTH NPOTEKAHHS XUMHYECKHUX MTPEBPALICHUH
B Pa3IIUYHBIX YCIIOBHSIX;
BBIYHCIIATE OTHOCHTEIFHYIO MOJIEKYJISIPHYIO W MOJIIPHYIEO MacChl BEIIECTB, MAacCOBYIO JIONI0 XMMHYECKOTO 3JIeMeHTa 1o (opmyse
COCIMHEHUSI, MACCOBYIO JIOJIIO BEMIECTBA B PACTBOPE, MPOBOANUTH PACUETHI IO YPABHEHHIO XHMUYIECKON PEaKIlim;
IPUMEHITh OCHOBHBIE OIEPALMU MBICIUTEIBHON MAEATENbHOCTH — aHAJIW3 M CHHTE3, CpaBHEHHE, O000OIeHHe, CHCTEeMaTHU3aluIo,
KJIacCU()MKAIUIO, BBISABICHHE TPHYUHHO-CIICICTBEHHBIX CBS3€H — IS M3YYEHUS] CBOWCTB BEIIECTB M XMMHUYECKHX PEAKIN, ECTECTBEHHO-
Hay4HbIE METO/Ibl IO3HAHUS — HAOII0IeHNE, U3MEPEHUE, MOJICIUPOBAHUE, HIKCIIEPUMEHT (peaslbHbI U MBICIICHHBIH);
CJIeZIOBaTh IIPAaBUJIaM MOJIb30BaHUS XMMUYECKOM MOCY10# 1 1abopaTopHBIM 000PY0BAaHHEM, A TAKXKE PaBUIaM 0OpaIlleHus C BEIIeCTBAMU
B COOTBETCTBHU C WHCTPYKUUSIMHU IO BBIIIOJHEHHIO JJAOOPATOPHBIX XMMHUYECKHX OIBITOB IO TOJyYEHUIO U COOMpPAHMIO Ta3000pa3HBIX
BEILECTB (BOIOPOJA U KUCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB € ONPEAETIEHHON MacCOBOM 101l paCTBOPEHHOTO BEIIECTBA, IIIAHUPOBATh
U TPOBOJUTH XMMHYECKHE SKCIICPUMEHTHI 110 PACIIO3HABAHHIO PACTBOPOB IIENOYEH M KHCIOT C IOMOINBI0 MHIMKATOPOB (JIAKMYC,
deHondranent, METUIOPAHX U IpyTHeE).

K xoniy o0y4enus B 9 kiacce npeIMETHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBEI OTPaXKaTh CHPOPMUPOBAHHOCTD y 00YUAFOIIHXCSI

YMEHUH:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX NOHATHUI: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, aHUOH, IIPOCTOE BEILECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTD, MIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHMS, XUMUYECKasl pEaklus, XMMUYECKas CBs3b, TEIUIOBOM
3¢ (deKT peakuu, MoJib, MOJISIPHBIN 00BbEM, PACTBOP, AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SIEKTPOIUTHUECKAs JUCCOLMALMS, pEaKLIUU HOHHOTO
oOMeHa, KaTalu3aTtop, XUMHUYECKOEe paBHOBECHE, OOpaTHUMble M HEOOpaTHMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINU,
OKHCIIUTEb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHHUE, AJUIOTPONHA, aM(pPOTEepHOCTh, XMMUYECKas CBSA3b (KOBaJICHTHAs, NOHHAS,
MeTaJIJIYecKasi), KpUCTaJUIMUecKasi peniérka, KOppo3usi METaUIOB, CIUIaBbl, CKOPOCTh XMMUYECKOW peakluu, MPEeJesIbHO AO0MyCcTUMas
koHueHTpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHATD OTU MOHATHS IIPU ONIMCAHUU BEIIECTB U UX IPEBPAILCHUN;
UCIIOJIb30BaTh XMMUUYECKYIO CUMBOJIMKY AJIsl COCTAaBIEHUs (POPMYJI BELIECTB M YPAaBHEHUH XUMUYECKUX PEaKLIUil;

OIPEACIIATh BaJICHTHOCTh U CTENIEHb OKUCICHHUS XUMUYECKUX JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAICKHOCTD BEILIECTB
K OTIpeIeIEHHOMY KJIacCy COeAMHEHHH 1o (hopMyiam, BUJ XUMUUYECKON CBSI3U (KOBaJCHTHAsI, MOHHAsS, METAJIIMYECKas) B HEOPraHMUECKUX
COCJMHEHUSX, 3aps] MOHA IO XMMHUYECKOH (opmyiie, xapakTep cpeibl B BOJHBIX PACTBOpaxX HEOPraHUYECKHX COEIUMHEHUH, THUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpbiBath cMmbica llepuoanyeckoro 3akona JI. M. MenneneeBa U JEMOHCTPUPOBATh €r0 IMIOHMMAHHE: ONMMCBIBATh U XapaKTEpU30BaTh
TabanuHyo ¢opmy Ileproguueckoll cUCTEMbl XMMHUYECKMX 3JEMEHTOB: pa3ivyaTh IOHATHS «IJIaBHas mnoxarpymnmna (A-rpynma)» u



«nobounas moarpynna (b-rpynma)», mansie U OONbIIME MEPUOABI, COOTHOCUTh OOO3HAYECHHS, KOTOPHIE MMEIOTCS B MEPHUOIUUYECCKOM
TabIuIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sSApa, o0IIee YUCIIO AIEKTPOHOB U
pacmpesieieHue UX MO JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIIMHEHUH B
npejesiax MajiblX NePUOI0B U TJIaBHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUECKHE 3JIEMEHThI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE peakiuuu (10 YMCIy M COCTaBy y4acTBYIOIIUX B
PEaKIUy BEMIECTB, M0 TEIUIOBOMY (D (EKTy, 0 UBMEHEHUIO CTENICHEeH OKMUCICHHUS XUMHUYECKHIX JJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIHE U CTICIU(PUICCKUE XUMUIECKUE CBOWCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, MOATBEPK/1ast OMMCAHUE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

COCTaBIISITh YPaBHEHUS 3JEKTPOIUTUYECKON TUCCOLMALMU KUCIOT, LIEJI0YeH U COJei, MOJHbIe U COKpAIIEHHbIE YPaBHEHUS peaKIuil
HMOHHOTO OOMEHa, YpaBHEHUS peaKkiui, MOATBEPKIAIONIUX CYIIECTBOBAHHE TeHETUYECKOM CBSA3H MEXK/Ty BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEICTBOM COCTABIICHHUS SJIEKTPOHHOTO OanaHca 3THX peakiluii;
MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKHUX MPEBPAICHUI B Pa3INYHBIX
YCIIOBUSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJNIO XHMHUYECKOro 3JeMeHTa 1o (opmyiie
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKInu;

coOiroaaTh nmpaBuia MOJIb30BAHUS XUMUUYECKOI MOCYI0H U 1a00opaTOpHBIM 000PYI0BaHUEM, a TAK)Ke MPaBUIa OOpaIeHHsI C BEIIeCTBAMU
B COOTBETCTBHH C MHCTPYKIMSIMH IO BBITIOJHEHHIO JTAOOPATOPHBIX XHUMHYECKUX OTBITOB IO TMOJYYCHHIO U COOMPAHUIO0 T'a3000pa3HbIX
BelIeCTB (AaMMHUAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTH PEaKLMHU, TOITBEPKAAIOIINE KAUYECTBEHHBIN COCTAaB Pa3IMYHbBIX BEIIECTB: PACMIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHU/I-,
uou-, KapooHat-, ocdar-, CHIMKAT-, CYyIb(aT-, THIPOKCH/I-UOHBI, KATHOHBI aMMOHHSI 1 MOHBI N3yYCHHBIX METAIJIOB, TPUCYTCTBYIOIINE
B BOJHBIX PACTBOpaxX HEOPTraHMUECKUX BEIIECTB;

MPUMEHATHh OCHOBHBIE OTIEPAIlUU MBICIIUTEIHHON ASSITENIHOCTH — aHAJIN3 U CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEMAaTH3alMIO0, BBISIBICHHE
MIPUYMHHO-CJICJICTBEHHBIX CBSI3€M — /I U3yYECHHs] CBOMCTB BEIIECTB U XUMHUECKUX PEAKIUH, €CTEeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOACIMPOBAHNE, DKCIIEPUMEHT (PEabHbBIN 1 MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHMUE
8 KIIACC

Ne Paznen/ Tema Komnuectso Buns nesrensHocTr/ OJNEKTpOHHBIE OCHOBHBIE HalpaBJIEHUS
/n KOJIMYECTBO 4acoB KOHTPOJIb (undpoBsie) BOCIIUTAaTEIbHON
4acoB o0Opa3oBaTelibHbIE pECypChl JesITeIbHOCTH U
(GYHKITMOHATTLHOM
IpPaMOTHOCTH

Paznen 1. [lepBoHavaibHbIe XUMUYecKHe MOHATHSE / 204.

5

Xumusg —
BayKHAS
o0nacTh
€CTECTBO3HAH
1.1 usg 1
MPAKTUIECKO
H
JIEATEILHOCT
U JeJIoBeKa

PackpeiBath cMbICT
W3y4aeMbIX TTOHITHMA.
PackpsiBaTh poss Xumun
B IIPUPOJIC U JKU3HH
YyeJIoBeKa, €€ CBI3h C
JIPYTUMH HAyKaMHU.
PaznuuaTe uncTeie
BEIIECTBA U CMECH,
OJTHOPOJTHBIC U
HEOJIHOPO/IHBIE CMECH.
Paznmuuate pusnueckue n
XUMHUECKUE SBICHUS.
CrnenoBath anropurMam
HCIIOJIb30BaHMS
AKCIIEPUMEHTAITLHBIX
METO/I0B — HAOJIIO ICHHS
1 DKCIIEPUMEHTA.
Hab6mromaTe ¥ OIUCHIBATH
00BEKTHI TIPH
MIPOBEICHUHT
JEMOHCTpaINi 1
1ab0PaTOPHBIX OTBITOB
10 U3YYCHHIO

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

[onynspuzanus HayYHbIX
3HaHUH Cpelu ACTe.
DKOJIOTHYECKOE BOCIIUTAHUE
@DyHKIMOHAIbHAS
IPaMOTHOCTb.
AHanu3upoBathb
“H(pOpMaIHIO,
CoOJIeprKalIyocs B TaOIUIAX,
TEKCTaX U APYTUX
HCTOYHHKAX.



https://m.edsoo.ru/7f41837c

(hbU3UYECKUX CBOMCTB
BEIIECTB, CIIOCO00B
paszeseHust cMecei
BEIIIECTB.

1.2

BemectBa u
XUMHUUYCCKHUC
peaxIuu

15

OmnpenensTb NpU3HAKU
XUMHUYECKUX PEAKIUH,
YCIIOBUS MX MIPOTEKAHUSI.
OOBACHATH CYIIHOCTH
(bu3HYECKUX U
XUMHYECKUX SIBJICHUMN C
TOYKH 3PEHHUS AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.
Knaccudurmponatsb
XUMHUYECKHE PeaKIuu
(o uMcIy U cocTaBy
pearupyomux 1
oOpa3yronmxcs
BemecTB). COCTaBIAThH
(bopMybl OMHAPHBIX
BEIIECTB M0 BAJIGHTHOCTH
U OTIPENICTISTh
BaJICHTHOCTb 110
dbopMyIiaM BeIiecTB

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c

[Monynsipu3anust HayYHbIX
3HAHUM Cpelin JIETEeM.
Haxoxnenue
cneruQpuIecKon
nnpopmanuu. OnpeneneHue
MECTa, IJIe COAEPKUTCS
HcKoMasi HHpopMaIus.

Paznen 2. Baxueiimue

NMPeACTABUTE/IN HeOPraHueckux Bemectn/ 304.

2.1

Bosnyx.
Kucnopog.
[Tonstue 06
okcuaax

Hcnones3oBars
XUMHUYECKYIO CHMBOJIKY
JUTSI COCTaBIICHUS
(dhopmyJT BEIIECTB,
MOJIEKYISIPHBIX
ypaBHEHUN XUMUYECKHUX
peakiuii ¢ yyacTuem
KHCIIOpO/1a.
XapakTepHu3oBarhb
(omuChIBaThH) COCTAB

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

XapakTepHu3oBaTh
(ommchIBaTH) OOIIHE
XHMHYCCKHE CBOMCTBA
BEIIECTB Pa3IUYHbIX
KJIACCOB, TTOJITBEPIKIAs
OIMCaHue IpUMepaMu
MOJICKYJISIPHBIX YPaBHEHHI
COOTBETCTBYIOIIINX
XUMHYECKUX PEAKIUI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BO31yXa, PU3NYECKUE U
XUMHYECKHE CBOMCTBA
KHCJI0pO/1a, CIOCOOBI €r0
MOJTyYeHHUs], IPUMEHEHHE
Y 3HAYCHUE B IIPUPOJIE U
JKU3HU YEJIOBEKA.
CpaBHUBaTh peakiuu
TOPEHUSI U MEAJIEHHOTO
okucieHus. OObACHATD
CYLIHOCTb
IKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C
3arpsiI3HEHUEM BO3yXa

2.2

Bomopon.
[Tonsitre o
KHUCJIOTaX U
COJISIX

PackpbiBath cMBICT
U3Y4aeMbIX ITOHATUN U
MIPUMEHSATD 3TH MOHATHS
IIPU ONIMCAHUM CBOWCTB
BEILIECTB U UX
[IPEBPALLEHUN.
XapaktepuszoBaTh
(omuchIBaTh)
buzndeckue u
XUMHUYECKHE CBOMCTBA
BOJIOPO/a, CIIOCOOBI €T0
MOJIy4YEHUS,
npumenenue. Codupats
puOop AJIs MOTYUYEHUS
BoJOopoAa. Beruncasate
MOJIIPHYIO Maccy
BEILIECTB; KOJIMYECTBO
BEIIECTBa, 00BEM Ta3a,
Maccy BEUIECTBA.
[IpoBOoMTE pacyeTsl 1O
YPaBHEHHSIM

bu6mmorexa [JOK
https://m.edso0.ru/7f41837c¢

[Ipuobmenue neteit k
KyJIbTYPHOMY HACJIEIUIO
(3cTeTuecKoe BOCTIUTAHHUE).
TpynoBoe BocniuTanue u
npogeccuoHaIbHOe
caMooInpe/ieeHueE.

@DyHKIMOHAIbHASA
IPaMOTHOCTS.
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XUMHUYECKUX PEAKIUM:
KOJIMYECTBa, 00beMa,
Macchl BEIEeCTBa MO
M3BECTHOMY KOJIMYECTBY,
o0BeMy, Macce
peareHTOB WU
MIPOJYKTOB PEaKIUu.
CrnenoBath npaBuiIaM
6e3omacHoil paboThI B
nabopaTopuu
UCIIOJIb30BaHUH
XUMHUYECKOHN NIOCYbI U
000pyI0BaHUs, a TAKXKE
npaBuiiaM oOpalleHus ¢
TOPIOYMMH BEUIECTBAMU
B ObITy. [ImanupoBats u
OCYILIECTBIISAThH HA
MPAKTUKE XUMUYECKUE
HKCTIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHHUS,
JieNIaTh BBIBOJIBI IO
pe3yabTaTaMm
HKCIIEPUMEHTA.

2.3

Bona.
PactBOpbI.
ITonstre 06
OCHOBaHHSX

XapakTepu3oBaTh
¢busnueckue u
XMMHYECKHE CBOMCTBA
BOJIbI, €€ POJIb KaK
pacTBOpuUTENs B
IIPUPOJIHBIX MTPOLIECCAX.
CocTaBisTh ypaBHEHHUs
XUMUYECKHUX PEAKIUH C
y4acTHEM BOJIBI.
OOBSCHSTD CyIIHOCTh
HKOJIOTMYECKUX

bubmnoreka [IOK
https://m.edso0.ru/7f41837¢

Haxomuts cienudrueckyio
UHPOPMAIHIO.

Onpenenutb CBOMCTBA BOJIbI
U €€ POoJib.

DKOJIOTHYECKOE BOCIIUTAHHE
Jlenats BBIBOJBI O
HOTEHIIHATIHHOMN
MOJIC3HOCTH.



https://m.edsoo.ru/7f41837c

mpo0JieM, CBA3aHHBIX C
3arpsi3sHEHUEM
MIPUPOJTHBIX BOJI,
CHIOCOOBI OUYMCTKHU BOJIBI
OT MPUMECEH, MEPHI 11O
OXpaHe BOJ OT
3arpsi3HEHUsI.
[InanupoBats 1
OCYIIECTBISTH HA
MPAKTHKE XUMHUICCKUE
9KCIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHMUS,
JIeNIaTh BBIBOJIBI T10
pesysbTatam
AKCIIEPUMEHTA TIPU
MIPOBEICHUU
1a00PATOPHBIX OMBITOB U
IIPAKTUYECKON paboTBhI.

2.4

OcCHOBHEIE
KJIACCHI
HEOpraHu4vec
KHX
COCIUHEHUH

11

Knaccudumuposats
M3y4yaeMble BEIECTBA MO
COCTaBY U CBOMCTBaM.
CoctaBistb popMyibl
OKCHJIOB, KHCIIOT,
OCHOBAHHUM, COJICH U
Ha3BIBaTh MX IO
MEKTyHapOIHOM
HOMEHKJIATYpE.
[Tporuno3upoBath
CBOMCTBA BEIICCTB Ha
OCHOBE 00IINX
XUMHYECKNX CBOMCTB
H3YYCHHBIX
KJIACCOB/TPYIIIT BEIIECTB,
K KOTOPBIM OHU

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

OyHKIMOHATbHAS
IPaMOTHOCTb.
OOBSICHUTEL NOTEHIIMATIBHBIE

IPUMEHCHHS
€CTECTBEHHOHAYYHOTO
3HaHUA JJ1g 00IIecTBa



https://m.edsoo.ru/7f41837c

otHOcATca. CoCTaBIIATh
MOJIEKYJISIPHbBIE
YpaBHEHUS PEaKIUi,
WJUTIOCTPUPYIOIIUX
XHUMHYECKHE CBOMCTBA M
CIOCOOBI OTYYECHUS
BEIIECTB U3yYECHHBIX
KJIACCOB/TPYIIIL, a TAKXKE
MTOITBEPKTAIOTIINX
TeHETUYECKYIO
B3aUMOCBS3b MEKTY
Humu. [TpousBoauts
BBIYHCJICHUS 10
YpaBHEHUSIM
XUMHUYECKUX PEAKIUM.

Paznea 3. [lepuoaudeckuii 3axon u [lepuoauveckasi cucreMa XUMHYECKHUX djIeMe

cBsi3b. OKHCIUTEILHO-BOCCTAH

OBHTeJIbHBbIE peakuuu/154.

HroB /[. U. MenpaeneeBa. Ctpo

eHHe aTOMOB. XMMHYeCKas

3.1

[Tepuoanuec
KW 3aKOH U
[Tepuoanuec
Kas cucTema
XHUMHAYECKUX
aneMeHToB /1.
.
Menpeneena.
Ctpoenue
aroMa

PackpsiBaTh cMbICT
NEPUOANYECKOT0 3aKOHA.
OnuceIBaTh CTPOEHUE
TaOJIUIIBL
«Ilepuonnueckas
CHUCTEMA XUMUYECKUX
anemenTtoB .M.
MenpeneeBay.

7 MopenupoBaTh CTPOCHHE
aTOMa, SHEPreTUYECKUX
YPOBHEW U MOYPOBHEU
IIPY ITOMOIIYU PUCYHKOB,
AIEKTPOHHBIX
KOH(uUrypauui u
ANEKTPOHHOTPadUIECKUX
dbopmyir. [TosicHITH

(bu3HYECKUN CMBICTT

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

OyHKIMOHAJIbHAS
rPaMOTHOCTb.

CooTHOCHUTB
(byHIaMEeHTaNIbHYIO
HAYYHYIO KOHLIETIIHUIO C
HCCIIEyEMBIMUA CBOMCTBAMHU.
[IpeobpazoBath oaHY popMy
NPEJICTABICHUS JaHHBIX B
ApPYTYIO.

Pacrio3naBaTh U BBISBIIATH
BO3MOXKHOCTH HCTIOIb30BaTh
XUMHIO



https://m.edsoo.ru/7f41837c

MOPSIIKOBOTO HOMEDA,
HOMEPOB MEpUOa U
TPYIIIBI 3JIEMEHTA.
XapakTepHu3oBarhb
XUMHYECKHE DIICMCHTBI
MEPBBIX TPEX MEPHUOJIOB,
KaJIuM, KaJlblIUHA U UX
COCIMHEHHUS I10
MMOJIOKCHUIO B
[Tepnonnueckoii cucreme
J.1. MenneneeBa.
OO0BACHATE 001IHE
3aKOHOMEPHOCTH B
N3MCHCHHU CBOMCTB
XHMHYECKHUX DJICMEHTOB
(M3MeHeHHe pagyCcoB
aTOMOB,
AIEKTPOOTPUIIATEIIBHOCT
U, BaJICHTHOCTH) U UX
COCAMHEHUI B Ipeenax
MaJIbIX IEPUOJIOB U
IJIaBHBIX TOATPYIIII €
YYETOM CTPOCHHS UX
aTOMOB

3.2

XumMudeckas
CBSI3b.
OxHCIUTEIBH
o-
BOCCTaHOBUT
€JILHBIE
peaKIuu

PackpriBaTh cMbICI
W3y4aeMbIX TOHSATHM.
Ornpenensars BUA
XUMHUYECKOH CBSI3U B
COCTUHEHUH.
MonenupoBaTh CTpOCHHE
MOJIEKYJI IIPU TTOMOIIA
PHUCYHKOB, MOJIEJIEH,
AJEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYIL.

bubmmorexa [JOK
https://m.edsoo.ru/7f41837c

[Momynspuzarnus HayYHBIX
3HAHUM Cpeliu JIETEeM.
Haxoxnenue
cnerugpuIecKon
uHpopManuu. Onpenenenne
MECTa, TJI€ COJIePIKUTCS
UCKoMasi HH(pOpMarLus.



https://m.edsoo.ru/7f41837c

Hcnonws3oBath
XUMHYECKYIO CHMBOJIMKY
JUISL COCTaBIICHUS
(dbopMyI1 BElIEeCTB,
3JICKTPOHHOTO OanaHca
peakuuii. OnpenensaTs
CTETEeHb OKUCIICHUS
aTOMOB XUMUYECKUX
AJIEMEHTOB 0 opMyJiaM
U COCTaBIATH (POPMYIIBI
OMHApPHBIX COCTUHEHUN
M0 CTENEHU OKUCIICHUS
aTOMOB XUMHUYECKUX
a51eMeHTOB. OnpenensaTh
OKHUCIIUTENb U
BOCCTaHOBHTEITb.
PaccraBnars
KO3(PUIMEHTHI B
CXeMax MPOCTHIX
OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIX
peaKkuuii METOI0M
AJIEKTPOHHOTO OanaHca.
HaOuromate xuMuyeckue
OTIBITHI TIO TUJIaHY,
aHaAJIM3UPOBATh U JeNIaTh
BBIBO/IBI

PesepBHOE 3 bubnnorexa [IOK

BpeMsi https://m.edso0.ru/7f41837c
OBIIEE

KOJIMYECTB 68 bu6nuorexa [JOK

O YACOB IIO https://m.edso0.ru/7f41837c

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHUYECKOE IINTAHUPOBAHMUE

9 KNIACC

Ne Paznen/ Tema Komnuectso Buns nesrensHocTr/ OJNEKTpOHHBIE OCHOBHBIE HalpaBJIEHUS

/n KOJIMYECTBO 4acoB KOHTPOJIb (undpoBsie) BOCIIUTAaTEIbHON

4acoB o0Opa3oBaTelibHbIE pECypChl NESTEIHOCTH U
(GYHKITMOHATTLHOM
IpaMOTHOCTHU
Pa3nea 1. BemecTBo m xXumMu4eckue peakuun/174.
) XapakTepus3oBaTh [Tonmynspuszanus HayYHbIX

11

IToBTOpEHUNE
u
yriyOnieHue
3HAHUU
OCHOBHBIX
paszenoB
Kypca 8
KJiacca

XUMHYECKHE DJICMCHTBI
MEPBBIX TPEX MEPHUOJIOB,
KaJaus ¥ KaJIbIHS 110 UX
MOJIOYKEHUIO B
IIepnonnueckoii cucreme
. . Menneneena.
Knaccugumuposats u
Ha3bIBaTh
HEOpPraHUYECKHE
BEIIIECTBA U3yUYCHHBIX
knaccoB. OnmuceBaTh
001111e XUMUYECKHE
CBOICTBa BEIIIECTB
Pa3IUYHBIX KJIACCOB,
MOATBEPKIATh CBOMCTBA
puMepaMu
MOJIEKYJISIPHBIX
ypaBHEHUN XUMUYECKHUX
peakuuii. OnpenensiTh
BHUJ XUMHUYECKOH CBSI3H U
THII KPUCTAININYECKON
pENIETKN BEIIECTBA.

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

3HAHUW Cpelu JIETEM.
DKOJIOTHYECKOE BOCIIUTAHUE
@DyHKIMOHAIbHAS
IPaMOTHOCTb.
AHanu3upoBathb
“H(pOpMaIHIO,
CoOJIeprKalIyocs B TaOIUIAX,
TEKCTaX U APYTUX
HMCTOYHUKAX.



https://m.edsoo.ru/7f41a636

[Iporno3upoBaTth
CBOMCTBA BEILECTB B
3aBHCHUMOCTH OT MX
cTpoeHus. BeicTpanBath
pa3sBEpHYTHIC
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM HA
MHPOPMAIIUIO U3
y4eOHUKa U CITPaBOYHBIX
MaTepHualioB

1.2

OcCHOBHEIE
3aKOHOMEPHO
CTH
XUMHUYCCKUX

peakui

PackpriBaTh cMbICI
M3Y4aeMbIX MMOHATHN U
IIPUMEHATD 3TU MOHSITHS
MpY ONTMCAHUU CBOMCTB
BEIIECTB U UX
MpEeBpaIICHUH.
Knaccuduimponatsb
XUMHUYECKHE PEAKIUH 1O
Pa3IMYHBIM NIPU3HAKAM.
VYcranaBiuBarth
3aBHCHUMOCTb CKOPOCTH
XUMHUYECKON PEAKIIUH OT
pa3nuYHbIX (AKTOPOB.
[Iporuo3upoBathb
BO3MOKHOCTHU
MPOTEKAHUsI XUMHUYECKUX
MPEBPALLCHUI B
Pa3INYHBIX YCIOBHUSAX.
Onpenensarb OKUCIUTEND
1 BOCCTAHOBUTENb B
OBP. CocraBnsath
AJIEKTPOHHBIN OajaHC
peakuuu. [IponsBoauts
BBIYUCIICHHUSI 110

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

[Momynspuzarust HAyYHBIX
3HAHUM Cpelin JIETEeM.
Haxoxnenue
cnergpuIecKon
uHpopmanuu. OnpeneneHne
MecCTa, I/Ie COAECPKUTCA
UCKOMas HHpOpMaIIHSL.



https://m.edsoo.ru/7f41a636

XUMHUYCCKUM
YPaBHEHUSAM.
VYyacTBOBaTh B
COBMECTHOH paboTe B
nape Wi rpynre.

13

DNEKTPOTUTH
yecKast
JICCOIMALINS

XUMHYECKUE
peaKkuu B
pacTBopax

PackpsIBaTh cMbICT
M3y4aeMbIX OHATUH, a
TaK)Ke CMBICII TEOPUU
ANEKTPOIIUTUIECKOMN
JMCCOLIMALIUY.
OOBACHATD TPUYHHBI
AIIEKTPOIPOBOTHOCTH
BOJHBIX PaCTBOPOB
BEIIECTB, pa3anyiaTh
ciiabbie U CHIIbHBIC
AIIEKTPOJIMTHI.
XapakTepu3oBarh 0011I1E
XUMUYECKHE CBOKCTBA
BELIECTB Pa3INYHbIX
KJIACCOB Ha OCHOBE
TEOPHH
AIEKTPOJIUTAYECKON
JMCCOLIAALINMY;
MOJTBEPKIATh CBOMCTBA
IIpUMepaMu
MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHUI
XUMHUYECKUX PEaKIUi.
Pemate
AKCIIEpUMEHTAIbHBIE
3aJ1a4uM 110 TEME.
[ImanupoBath u
OCYIIECTBIIATH HA
MPAKTHKE XUMHUYECKHE

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

IIpeobpazoBats oHy popmy
MIPEJICTaBIICHHS JaHHBIX B
ApPYTYIO.

Cas13pIBaTh MEXIYy cO00
pa3IUYHbIC SJTEMEHTHI
3HaHUS U CBA3aHHYIO C HUMH
nH(pOpMAIIHIO, a TAKKE
CIOCOOBI pelIeHUs 3a1a9u
[IpuMeHsTh cTpaTeruu u
CIOCOOBI peleHus 3a/1a4,
3aJ1eiiCTBOBaB 3HAKOMbIE
XUMHUYCCKHE TTOHSITHS



https://m.edsoo.ru/7f41a636

IKCIICPUMECHTHI,
MIPOBOANTH HAOIOICHUS,
JIeJaTh BBIBOJIBI 11O
pe3ynbTatam
AKCIICPUMEHTA TIPH
MIPOBEICHUU
J1a00pPaTOPHBIX OIBITOB U
MPAKTHYECKHUX padoT.

Pasznen 2. HemeraJiIbl M X COeIUMHEHHU/254

OOmmas
XapaKTEePUCT
HKa
XUMHUYECKHUX
JJIEMEHTOB
VIIA-

TPYyTIIbL.
I"astoreHsl

2.1

OOBACHATD 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
HEMETAJJIOB U UX
COCIMHEHMH B ITpeeIIax
MaJbIX MIEPUOJIOB U
TJIABHBIX TTOATPYIII
[Tepunonnueckou
CUCTEMBI XUMUYECKHUX
AJIEMEHTOB C YYETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh
busnueckue u
XHUMHUYECKHE CBOICTBA
MIPOCTHIX BEIIECTB
raJloreHoB (Ha mpuMepe
XJIOpa) U CJIOKHBIX
BEILECTB
(xJ0poBOIOpOIA,
XJIOpUJa HATPUS),
CIOCOOBI UX MOTYYECHHUS,
MIPUMEHEHNE U 3HAaYEHUE
B MIPUPO/JIE U )KU3HU
yenoBeka. Onpenensrsb

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

XapakTeprus3oBaTh
(ommchIBaTH) 0OIIIHE
XUMHUYECKHE CBOMCTBA
BEIIIECTB Pa3INYHBIX
KJIaCCOB, TOATBEPKIast
OTMCaHue TIPUMEPaAMHU
MOJIEKYJISIPHBIX YPaBHEHUI
COOTBETCTBYFOIIHX
XUMHYECKUX PEAKIUI



https://m.edsoo.ru/7f41a636

XJIOPUJ-OHBI B
pacTBope.

OOBsICHATE 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHHMHU CBOMCTB
aneMeHToB VIA-rpynmsl
U UX COCAUHECHUH C
YYETOM CTPOEHUS HX

O61was aTOMOB. XapakTepHu30BaTh
XapakTepu3oBaTh (onuchIBaTh) 00IIME
XapaKTepUCT .
KL ¢buznueckue u XUMHYECKHE CBOMCTBA
XUMHUYECKHE CBOICTBA BEIIECTB Pa3IMUHBIX
2.2 RIMHACCIHX MIPOCTOTO BEILIECTBA CEPBI bubmmorexa [IOK KJ'II;:COB pnonTBe xKaast
' 3IIEMEHTOB P N P hitps://m.edsoo.ru/7f41a636 ’ P
U €€ COeIMHEHUN ONMCaHue IpUMepaMu
VIA-rpynmns!. .
Cena 11 o8 (cepoBoOpOZIa, OKCHIOB MOJICKYJISIPHBIX YpaBHEHUH
p cepbl, CEpHON KUCIOTHI, COOTBETCTBYIOILIUX
COEIIHEHUS .
Cynb(aToB), CIOCOOBI UX XUMHUYECKHUX PeaKIIHii
MOJTy4eHusl, IPUMEHEHUE
Y 3Ha4ECHHE B IIPUPOJE U
KU3HU YEJIOBEKa.
Ornpenensars HAIUYUE
cynb(aT-HOHOB B
pacTBope.
OOBICHATE 00IIHE DyHKITMOHATBHAS
Obwas 3aKOHOMEPHOCTH B IrpaMOTHOCTh. OnIpenensTh,
XapaKTepUCT M3MEHEHUHU CBOMCTB OTHCHIBATh WU
HKa 3J1€MEHTOB V A-IpyIIIIbI UCIIOIb30BaTh 3HAHUS O
XUMHYECKUX U UX COeIMHEHUH C B3aMMOCBS3SIX MEX
2.3 3JIEMEHTOB YETOM (f[ OCHUS UX bubmaorexa LIOK BEIECTBAMU U CBoﬁI([:);BaMH
' M P https://m.edsoo.ru/7f41a636 '
VA-Tpynns. aTOMOB.
A3sor, XapaxkTepu3oBaTh
dbocdop u ux (dbuzndecKue u
COEIIMHEHUS XUMHUYECKHUE CBOICTBA

IMPOCTBIX BCIICCTB a30Tad
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u ¢pocdopa u ux
COEeIMHEHMM (aMMHaKa,
COJIeit aMMOHMS, A30THOU
KHUCIIOTBI, HUTPATOB,
okcupaa docdopa (V) u
(bochopHOIi KUCTOTHI,
dbocdaroB), criocoObr UX
MOJTy4eHUsl, TPUMEHECHUE
Y 3HAYCHHE B TIPUPOJIC U
JKU3HU YETIOBEKa.
Onpenensitb HOHbBI
aMMOHHUA U Ppoc(aTHOHBI
B pactBope. OOBICHSITH
CYIITHOCTb
IKOJIOTUIECKUX
po0JieM, CBA3aHHBIX C
HAXOXKJICHUEM
COEIMHEHMI a30Ta U
docdopa B OKpyxKaromiei
cpene. [lnanupoBars u
OCYIIECTBISITh HA
MPAKTUKE XUMUYECKUE
IKCIEPUMEHTHI,
MIPOBOJIUTH HAOJIIOICHHSI,
JIeNIaTh BBIBOJIBI T10
pe3yabTaTaMm
AKCIIEPUMEHTA TIPH
MIPOBEICHUU
71a00PATOPHBIX ONBITOB U
MPAKTHYECKON pabOTHI.

2.4

OOmas
XapaKTEPHUCT
HKa
XUMHUYECKUX

OOBsICHATE 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHHHU CBOMCTB
s1eMeHTOB [V A-rpynmsl

bubnmoreka [JOK
https://m.edsoo.ru/7f41a636

@yHKIMOHAIbHASA
IrpaMOTHOCTB. OTpenenars,
ONMCBIBATh WU
HCIIOJIb30BATh 3HAHUSA O



https://m.edsoo.ru/7f41a636

9JICMCHTOB

IVA-rpynmsl.

Yraepon u
KPEMHUU U
ux
COCIUHEHUS

" UX COCTUHEHUH C
Y4E€TOM CTPOCHHS UX
aTOMOB.
XapakTepu3oBarhb
¢busnueckue u
XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
yIJIepo/ia U KpeMHHS 1
HUX COeIUHEHUU
(oKCHaOB yriiepoaa,
YTOJILHOM KUCIIOTHI,
KapOOHATOB, OKCUAA
KpEMHUSI, KPeMHHUEBOMH
KHUCJIOTBI, CUJTUKATOB),
CTIOCOOBI MX MOJTyYEHHUS,
MIPUMEHEHUE U 3HAYEeHUE
B IIPUPOJIC U JKU3HH
yenoBeka. OObACHATH
MPUYUHHO-
CJIEJICTBEHHYIO CBSI3b!
CTpOEHHUE BEIlleCTBA —
CBOMCTBa —
MPUMEHEHUE — Ha
MpUMEpaxX COCTUHECHUI
yraepoaa U KpeMHUsI.
Omnpenensars kapooHaT- U
CUJINKAT-UOHBI B
pactBope. OOBSACHATH
CYIIIHOCTb
HKOJIOTUYECKUX
po0JeM, CBA3aHHBIX C
HaXOXJICHUEM
YIJIEKUCIIOTO rasa B
OKpY>Karollen cpese.

B3aUMOCBS3IX MEKITY
BEIIIECTBAMU U CBOMCTBAMU.




[TonTBepxaaTh
0COOEHHOCTH COCTaBa
OpPTaHMYECKUX BEIIECTB
pUMepaMu TMPOCTHIX
COCIMHEeHHH (MEeTaH,
9TaH, STUJICH, alleTUJICH,
ATaHOJ, [NIULEPHH,
YKCYCHasl KHCIIOTa),
B3aUMOCBSI3b
HEOPTraHNYECKUX
COEIMHEHMI yriiepoaa u
OpPraHUYECKUX BELIECTB.
OnuceIBaTh PoOJib
0€eJIKOB, )KUPOB U
YIJIEBOJIOB B
(YHKIIMOHHPOBAHUT
KHUBBIX OPTaHU3MOB,
COCTaB MPHUPOTHBIX
HCTOYHUKOB
YTIEBOZOPOAOB, UX POIb
B OBITY U
MPOMBIIUICHHOCTH.

Pa3nea 3. Mera/iibl M X coenuHeHnst/204.

3.1

OO0mme
CBOIiCTBa
METAIUIOB

PackpriBaTh cMBICI
M3Y4aeMbIX ITOHATUN U
IIPUMEHATD 3TU MOHITHS
IIPU OIIMCAHUM CBOWCTB
BELIECTB U UX
IIPEBPALLEHU .
OO0BACHATE 001IIHE
3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB
3JIEMEHTOB METAJIIOB U
UX COEIUHEHHUH C YUETOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

[Momynsipuzarnust HayYHbIX
3HAHUM Cpeliu JIeTei
TpynoBoe BociuTaHHE U
npoeccrnoHaTbHOE
camooIIpe/ielIeHIe



https://m.edsoo.ru/7f41a636

CTPOCHHSI KX aTOMOB.
Xapakrepus3oBarb
CTpPOEHHE METaJIIOB,
obmue pusnueckue u
XHMHYECKHUE CBOMCTBA
METAJLJIOB.
XapakTepu3oBaTh 00ITHE
CHOCOOBI MOTYUYEHUS
MeTaiioB. ONUCHIBATh
CITOCOOBI 3aIUTHI
METaJIJIOB OT KOPPO3HH.
CrnenoBaTh paBUIaM
6e3omacHoil paboThI B
naboparopuu npu
HCIIOJIb30BaHHH
XUMHUYECKOHN MTOCY bl U
000pyI0BaHUSI.
[IpounzBoauTh
BBIYKCIICHHS 110
YPaBHEHHSIM
XUMHYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB
COJICPKUT MPUMECH.

3.2

Baxneiimme
METAJIJIbl U
HX
COCOAMHCHUA

16

OOBICHATE 00IIHE
3aKOHOMEPHOCTH B
N3MEHEHHMU CBOMCTB
3JIEMECHTOBMETAILIIOB U
HUX COEOUHEHUN B
TpyIIax ¢ y4eToM
CTPOEHHUS X aTOMOB.
XapakTepu3oBaTh
(buzndeckKue u
XUMHYECKHE CBOMCTBA
MPOCTHIX BEILIECTB

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

[omynspuzanus HayYHBIX
3HAHUW Cpeln JIETEM.
Haxoxnenue
cnenupuIeckoi
unpopmanuu. Onpenenenue
MeCTa, TJIe COACPKUTCS
ucKoMasi HHpopMaIus.



https://m.edsoo.ru/7f41a636

METAJIJIOB B UX
COEIMHEHUM (OKCHUJIOB,
THAPOKCHJIOB, COJICH),
CHOCOOBI UX MOTYYCHHS,
MPUMEHEHNE U 3HAUCHUE
B MIPUPO/JIE U )KU3HU
YyeJI0BeKa.
YcraHaBIUBaTh
MIPUYMHHOCIIEACTBEHHY O
CBSI3b. CTPOCHHE
BEIIIECTBA — CBOMCTBA
— MIpUMEHEHNE — Ha
puMepax U3y4aeMbIX
BemecTB. Pacmo3HaBath
C IIOMOIIILIO
Ka4eCTBEHHBIX PEaKIU
HOHBI METAIJIOB: MarHus,
KaJIbIIHs, aJITFIOMUHUSI,
1MHKa, xxene3a (1) u
xenesa (1), meau (11).

Pazgen 4. Xumust n okpyxaromas cpega/3q.

4.1

BemiecTBa n
MaTepHuaJbl B
JKU3HHU
YyeJI0BEKa

XapaxTepHu30BaTh pPOJib
XMMUU B Pa3THYHBIX
cdepax nesITenbHOCTH
JIIOIeH, OCHOBHBIC
BEILIECTBA M MaTEPHAIIBI,
MPUMEHSIEMBIE B KU3HU
COBPEMEHHOTO YeJIOBEKa.
OOBACHATH yCIOBHSA
6e30macHoro
WCTIOJIb30BaHUS BEIIECTB
Y XUMHUYECKUX PeaKIii
B OBITY. AHAJIM3UPOBATH
Y KPUTHYECKH OLICHUBATh

bubnmoreka [JOK
https://m.edsoo.ru/7f41a636

[Momynspuzarus HayYHBIX
3HAHUW Cpen IETEM.
Haxoxnenue
cnenupuIeckoi
unpopmanuu. Onpenenenue
MeCTa, TJIe COACPKUTCS
ucKomasi HHpopmaIus.



https://m.edsoo.ru/7f41a636

MH(pOPMaLIUIO O BIUSHUU
MIPOMBIIIEHHOCTH,
CEIILCKOT'0 XO35MCTBA,
TpaHCIOpTa U Ap. Ha
COCTOSIHHE OKPYKAIOIIEH
cpedbl. YMETh OKa3bIBaTh
IIEPBYIO ITOMOILb IIPU
XUMHUYECKUX OKOrax U
OTpAaBJICHUSIX.
IIpuHuMate ygyactue B
00CyX/1eHUH IpobieM
XUMHYECKOHU U
JKOJIOTUYECKON
HaIpaBJIEHHOCTH,
BBICKa3bIBATh
COOCTBEHHYIO TIO3UITHIO
o npoodieme u
IpeaJiaraTb BO3MOKHbIE
MyTH €€ pelIeHUs

PesepBHOE 3 bubnuoreka [IOK

BpeMs https://m.edso0.ru/7f41a636
OBILEE

KOJIMYECTB 68 bubmuoreka [IOK

O YACOB IIO https://m.edsoo.ru/7f41a636
ITPOTPAMME

IToypouHoe mtanupoBanue npeameta B 8 kiacce Ha 2026-2027 y4ueOHbIi TO1

o ®I'oC 000
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Bunsl nearensHocTH

Ne
ypoKa Tema ypoxa KonTtponbHbIe TpaKTHaecKHe padoTbI OnemenTsl koauduxaropa [ A B popmate
paboThI OI'D/EID
Pazgen 1. [lepBoHavajibHbIe XUMHYeCKHE OHATHSA
1 [Ipenmet xumuu. Posib XUMUHU B )KU3HU 1.1;1.2;14
yejoBeKa. Tela 1 BelecTsa 3.1;3.3;2.1; 2.3
2 [MoHsATHE O METOaX TIO3HAHUS B XHMUH 7.1,7.2;73
ITpaktuyeckas padora Ne 1 «ITpaBuna paboTsl 53,5455
3 B JTA0OpaTOPUU M TPUEMBI OOPAIIICHUS C 1
J1a00paTOPHBIM 000PYIOBAHUEM)
UYuctele BemiecTBa 1 cMecu. CrocoOsbl
4 paszaeneHus cMecei
[TpakTnueckas padota Ne 2 «Paznencaue
5 cMmecel (Ha mpuMepe OYMCTKH [T0OBapEHHON 1
COJIH)»
6 ATOMBI 1 MOJIEKYJIbI
XUMHUYECKHUE DJIEMEHTBI. 3HaKU (CUMBOJIBI)
! XMUMUYECKHUX JIEMEHTOB
8 [IpocTeie u croKHBIE BELIeCTBA
9 ATOMHO-MOJIEKYJIIPHOE YYCHHE
3aKOH MMOCTOSTHCTBA COCTaBAa BEILIECTB.
10 Xumuueckast popmyiia. BaneHTHOCTh aTOMOB
XUMHUYECKUX IEMEHTOB
OTtHocuTeNnbHAs aTOMHAs Macca.
11 OTtHocuTeNbHAS MOJIEKYJISIpHAs Macca
MaccoBast 107151 XUMHYECKOT'0 3JIEMEHTA B
12 COEIMHEHUH
13 Konngecto BemnectBa. Moinb. MonsipHast

Macca




dOusnyeckue 1 XUMHISCKHE SIBIICHHS.

14
XuMuueckas peakuus
[Ipu3Haky U ycrnoBus NpOTEKAHUS
15 XUMHUYECKUX PEaKIui
3aKOH COXPaHEHHsI MacChl BELIECTB.
16 XUMHUYECKUE YpPaBHEHUS
Briuncnenus konudyecTBa, MacChl BELLIECTBA
17 10 YPAaBHEHHSIM XUMHYECKUX PEaAKITHi
Krnaccudukanus XHMHYECKUX peaKinii
18 (coenuHeHUs, pa3I0KEHUS, 3aMEIICHHUS,

o0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
19 sHukIoneauct. O0o0IeHne 1
cHCTEMAaTH3allNs 3HAHUHI

KonTponbnas padora Nel mo teme «BemiectBa
Y XUMUYECKUE PEAKIIUM»

20 1

Pa3nen 2. BaxkHeiinue npeacTaBuTe, M HEOPraHMYECKUX BelllecTB

Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. 4245.1;5.2
21 Kucnopos — sinemMeHT 1 mpocToe BEMIECTBO. 6.2;6.3; 6.4
O30H 71,7.2;73
duznyeckne 1 XUMHUECKHE CBOMCTBA
22 KHCJIOpo/ia (peaKIni OKUCIICHUS, TOPEHHUE).

ITonsaTHe 00 okcumax

CriocoOBbI oTyueHHsI KUCIOPOa B
23 71a00PaTOPHUU U MTPOMBITIIICHHOCTH.
IIpumeHeHue kuciaopoa

TemnoBo# 3 PexT XMMUIECKOI peakIuu,
24 MOHSITHE O TEPMOXHUMHUYECKOM YPaBHCHUH,
9K30- U SHJOTEPMUYECCKHUX PEAKITHIX

TorumBo (HepTh, yroib U METaH).
25 3arps3HeHue Bo3/1yXa, ClocoObI €ro
IIPEIOTBPALLECHHS




[TpakTrueckas padota Ne 3 mo Teme

26 «ITony4yenne u coOOMpaHne KHCIOPO/Ia,
W3YYEHHE €r0 CBOMCTB)
Bonopoa — 3neMeHT 1 mpocToe BEIIECTBO.
21 Haxoxnenue B mpupoje
duznveckre 1 XUMHUYECKHUE CBONCTBA
28 Bogopoja. [Ipumenenue Bogopoaa
29 [ToHsiTHE O KMCIIOTaX U COJIAX
Crioco0slI moTy4eHus BOAOPOa B
30 naboparopuu
[IpakTuueckas padorta Ne 4 o teme
31 «ITomydenne n cobupanue Bo10po/Ia,
H3yYEHHUE Er0 CBOMCTB»
32 MonsipHbiii 00BEM ra3oB. 3aK0OH ABOTaapo
Beruncnenus 06béma, KOJIMYeCTBa BENICCTBA
33 rasa 1o ero U3BeCTHOMY KOJIMYECTBY
BEIIECTBA WU 00BEMY
Boruncnenus 06bEMOB ra3oB 110 ypaBHEHHIO
34 peaKIuu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIEHUH T'a30B
35 dusndyeckre 1 XUMHYECKHE CBOMCTBA BOJEI
CoctaB ocHoBanuii. [lonstue 06
36 WH/IUKAaTOpax
Bona xak pactBoputens. HacbllieHHbIE U
37 HEHACBIILIEHHBIE pacTBOPBI. MaccoBas 101
BEIIECTBA B PacTBOpE
IIpakTuyeckas padora Ne 5 o Teme
38 «IIpuroToBiieHrE PACTBOPOB C ONPEACIEHHON
MacCOBOM J0JI€H pACTBOPEHHOI'O BEILIECTBA»
39 Kontponbnas pabora N2 mo teme

«Kucnopoa. Bonopon. Bona»




Pasnen 3. [lepuoauueckuii 3akoH u [lepuoagnyeckasi cucrema xumudeckux i1eMmeHToB 1. U. MenneneeBa. CTpoeHue aToMoOB. XMMHY€ECKasl CBA3b.
OKHCITUTEBbHO-BOCCTAHOBUTE/ILHBIE PEeaKINHU

Oxkcunpl: cocTaB, Ki1accupuKarms,

40
HOMEHKJIaTypa
[Tonydyenue u XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHuUA: COCTaB, KJacCU(pUKaIusi,
HOMEHKJIaTypa
[Tony4yeHre 1 XUMUYECKIE CBOMCTBA

= OCHOBaHMI

44 Kucnotsr: cocras, knaccupukanus,
HOMEHKJIaTypa

45 [TonydyeHue 1 XUMHUYECKHE CBOMCTBA KUCIOT
Conu (cpenHue): HOMEHKJIATypa, CIOCOObI

46 MOJTy4eHUs, XUMUYECKUE CBOKCTBA
[TpakTudeckas padora Ne 6. Pemenue

47 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COEIMHEHUI»
['eneTnueckas cBsi3b MEXKAY KIacCaMH

48 HEOPraHUYECKUX COECIUHEHUN

49 O0o001IeHNe U cUcTeMaTU3alus 3HaHU I
Kontponbnas padota Ne3 mo teme

50 "OCHOBHBIE KJIACChI HEOPTaHNYECKUX
coeauHeHui"
[TepBbie TOMBITKH KIacCUPUKAIIIT

51 XUMUYECKUX 3eMeHTOB. [lonaTue o rpynmnax
CXOJHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas

52 crucTeMa XUMU4ecKkux 3yemMeHToB 1. 1.

MenneneeBa

4.1
4.1

2.1;2.2
41:71:7.2
3.1;3.2
5.3,5.4




53

[lepuopl, TpyMIIbI, MOATPYTIIIEI

Ctpoenue aromoB. CocTaB aTOMHBIX SIZIED.

>4 N3otormbl
CrtpoeHue >7eKTPOHHBIX 000JI0YeK aTOMOB
55 aneMeHnToB [lepuoanueckoii cucremsr /. W.
Meneneena
XapakTepucTuka XMMHUYECKOT O 3JIEMEHTA 110
56 ero noJsioxkeHuto B [lepuoanueckoii cucteme
. 1. MenneneeBa
3nauenue [leproanueckoro 3aKoHa st
pa3BUTHA HayKu U npaktuku. /1. 1.
57 MeHeneeB — y4€HbIH, IIEAATOT U
rpaXIaHUH
O0oO01ICHNE U CUCTeMAaTH3AIHsI 3HAHHMIA /
58 Bcepoccuiickas mpoBepounas pabota
Kontponbnas pabora Ned o teme «CtpoeHue
59 aToma. XuMHuecKas cBs3b» / Beepoccuiickas
poBepoyHas padbora
DNEeKTPOOTPUIIATETLHOCTh AaTOMOB
60 XUMHUYECKHUX 3JIEMEHTOB
61 WNonnas xumudeckas CB3b
62 KoBaneHnTHas noaspHas XMMHUYECKas CBSA3b
63 KoBanenTHas HemosipHast XMMUYECKasi CBSI3b
64 CreneHb OKHACIICHUS
65 OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUN
66 OKHCIUTETN U BOCCTAHOBHUTEIIN
PesepBHeIi ypok. O600ICHHE 1
67 cucTeMartu3alus 3HaHui 1o reme «CTpoeHue
aToMa. XUMHUYECKAs CBSI3b)»
68 PesepBubiii ypok. O6001IeHHE 1

cUCTeEMAaTHU3alud 3HAHUN
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[ToypouHoe tutanupoBanue npeameta B 9 kiacce Ha 2026-2027 yueOHBIH o

o ®IroCc 000
Buner nestenpHOCTH
Ne
ypoKa Tema ypoxa KonTtposnpHnbie K THaecKIe DaGOTLL OnemenTtsl kogudukaropa [ A B popmare
pPaBOTEI P P OI'D/ErD
Pa3nen 1. BetrecTBO M XUMHYeCKHE PeaKIUH
[Tepuoanueckuii 3axoH. [leproguueckas 2.1:2.2:2.1;22;4.1;32
1 CHCTEMa XUMHYECKHUX deMeHToB JI. 1.
MewnpeneeBa
3aKOHOMEPHOCTH B U3BMEHEHUH CBONCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
MIEPHOIOB
Knaccudukanus u HoMmeHkIaTypa
3 HEOPTaHWYECKUX BEIIECTB
Buapl XuMHYECKOM CBS3H 1 THIIBI
4 KPUCTAJUTHYECKHUX PEHIETOK
KonTponbnas padorta Nel o teme
5 «IloBTOpEHUE U yriTyOieHHe 3HAHUH 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiaccay
5 Knaccudukanus XuMu4ecKux peakiuii mo 5.1;5.2;5.3;5.4; 55
pa3IMYHBIM MMPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKON PEAKIUU.
7 [ToHsITHE O TOMOTEHHBIX B TE€TEPOTEHHBIX
PEaKIuIX
g [ToHsATHE O XUMUIECKOM PAaBHOBECHUH.

CDaKTOpLI, BJIMAIOIIUEC Ha CKOPOCTb




XHUMHYSCKOM PEaKIMU 1 ITOJOKCHHUEC
XUMHUYCCKOI'0 paBHOBCCHUS

OKHCINTEIFHO-BOCCTAHOBUTEIIHHEIC

9 peaxiuu
Teopust SEKTPOIUTHUECKON TUCCOLIMAIINH.
10 CunpHBIC U CIIa0BIE AIEKTPOIUTHI
11 HonHble ypaBHEHUS peakuil
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUH 41:4.95,1.
12 B CBETE MpeJCTaBICHUMN 00
AJIEKTPOJIUTUIECCKON TUCCOLUALIUN
XHUMHUYECKHE CBOIICTBA COJICH B CBETE
13 MPEJICTaBICHUI 00 JIEKTPOTUTHIECKON
JIACCOIUAIIAN
14 [TonsiTHe O THApPOIM3E coei
15 O0001eHre U cucTeEMaTH3aUsI 3HAHUN
[Tpaxtuueckas padora Ne 1. «Pemenne
16 AKCIIEPUMEHTATBHBIX 331249
Kontponbnas padora Ne2 mo teme
17 «DNEKTPOIUTHYECKAS JUCCOIIHATIHS.
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
Pasznen 2. Hemera/ibl M UX COeAMHEHUSA
OO01mas xapakTeprCcTHKa TaJIOT€HOB. 4.2:44:45:48:6.3;7.1;7.3
18 XUMHYECKUE CBOMCTBA HAa TpUMEpPE XJopa
Xnoposogopona. ConsHas KMCIIOTa,
19 XUMUYECKHE CBOMCTBA, TIOJTyYeHHE,
MIpUMEHEHHE
[Tpaktuueckas pabora Ne 2 o Teme
20 «ITonydeHnue ConsTHON KUCIIOThI, U3yUYECHUE €€
CBOMCTB»
BeraucieHus o ypaBHEHUSIM XHMHYECKUX
21 peaxiuii, eciau ONH U3 PEareHTOB J1aH B

N30BITKE




22

OO0m1as xapakTepUCTHKA 3JIeMEHTOB VIA-
[Py

23

AnnotponHsle MOAU(UKALIUYI CEPBI.
Haxoxnenue cepol v €€ cCOeTMHEHUH B
npupoae. XMMUYECKUE CBOMCTBA CEPBI

24

CepoBoaopoj, ctpoeHue, GU3NIECKUE U
XUMHUYECKUE CBOMCTBA

25

Oxkcuppl cepel. CepHast KUCI0Ta, (PU3HUECKUE
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

26

XUMUYECKUE PeaKIInH, JIekKaIIle B OCHOBE
MIPOMBIIIUIEHHOTO CTI0C00a MOTyYeHUs
CEpPHOM KHUCTOThl. XUMHUECKOE 3arpsI3HEHNE
OKPYXaIOIIE Cpeibl COCTUHEHUSIMH CEPBI

27

Brruncnenue MaccoBoi 1011 BIXOAA
IIPOJIyKTa PEAKLINH

28

OO0m1as xapakTepucTrKa 3JIeMEHTOB V A-
rpynmbl. A30T, paclpOCTPaHEHHE B IPUPOJIE,
buznyeckue 1 XuMHUYECKHe CBOMCTBA

29

AMMUaK, ero GU3NIeCKue 1 XUMHUECKUE
CBOICTBa, [TOJIyY€HNUE U IIPUMEHEHUE

30

[Tpaktuueckas padora Ne 3 mo Teme
«[lomy4yenne aMMuaKa, U3y4eHHe ero
CBOMCTB»

31

A30THast KHCIIOTa, €€ PU3nIecKue u
XUMHUYECKUE CBOMCTBA

32

33

Hcrons30BaHue HUTPATOB U COJIEH aMMOHHSI
B Ka4eCTBE MUHEPAIBHBIX yI00OPEHHIA.
XUMHYECKOE 3arpsA3HEHHE OKPYKAIOIIEH
Cpelibl COEIMHEHUSIMU a30Ta

dochop. Oxcun dpochopa (V) u hochopras
KHCIIOTa, (PU3UYECKHE U XUMUIECKUE
CBOICTBA, MOJyYeHHE




34

Hcnons3oBanue hocharoB B kauecTBe
MUHEPATBHBIX yI0OpeHNit. 3arps3HeHHE
MIPUPOTHOM cpenbl pochaTamu

35

VYrnepon, pacipoCTpaHEeHHE B IPUPOJIE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA

36

Oxkcunsl yraepoaa, ux pusudeckue u
XHMHYECKHE CBOMCTBA. DKOJIOTHUYCCKHE
POOJIEMBI, CBSI3aHHBIE C OKCUIOM YTIIepoa
(V)

37

VYroapHasg KUCIIOTAa U €€ COJIN

38

[TpakTuueckas padbota Ne 4 o Teme
"[losrydyeHune yrieKucioro rasa.
KadecTtBenHas peakius Ha KapOoHAT-HOH"

39

HepBOHaLIaJIBHLIe MIOHSATHS 00 OpTaHUYCCKUX
BCIICCTBAX KaK O COCAMHCHUAX YIJICpOoJaa

40

Kpemuuii u ero coenuHeHust

41

[Tpaktuueckas pabota Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«BaxHeimme HeMeTauTbl U UX COSTUHEHHS

42

Kontponbnas padota Ne3 o teme
«BaxxHeimue HeMeTauIbl U UX COCTMHEHUS

Pazpea 3.

MeTajuibl M HX COeTUHEHMS

43

OO61as xapakTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIJI0B. MeTamnueckas
CBSI3b U METAJNINYECKAsI KPUCTAIINYECKAs
pem€Tka. dU3snyeckue CBONCTBA METAIIIOB

44

45

XUMHWYECKHE CBOMCTBAa METAJLJIOB.
ONEKTPOXUMHUYECKUN psiJ] HAPSyKEHU I
METAJJIOB

O61me crocoOb! MOTYyYSHHUS METAIIIOB.
CnuaBbl. BeluncneHnus 1o ypaBHEHUSAM

3.1:4.3:4.6:4.7,7.1:7.3;




XUMHYECKHUX PEAKIIUA, €CIIN OMH U3
pPEareHToB COAEPKUT IPUMECU

46 IToHsiTHE O KOPPO3UHU METAIIIOB

47 [llenounbIe MeTAILIBI

48 Oxkcuapl U TUAPOKCU/IBI HATPUS U KaJTUst
IllenouHoO3eMeabHBIC METAJUIBI — KAIbIIUN U

49 Maraui

50 Baxuelimne coefuHEHNUS KAJIbIIUS

51 O0001IeHNEe U CUCTEMATU3aIMsl 3HAHUI

52 JKécTkocTh BOABI M CIOCOOBI €€ yCTpaHeHHS
[TpakTuueckas padota Ne 6 o Teme

53 "YK€cTtkoCcTb BOABI U METOIBI €€ yCTpaHeHUs "

54 AlroMyuHAH
AmMpoTepHbIe CBOWCTBA OKCHIA U

95 THAPOKCHUIA

56 Kenezo
Oxcuibl, TUAPOKCH B U coiu xene3a (1) u

57 kenesa (I11)

58 O00011IeHNE U CHCTEMATH3ALU 3HAHUI
[TpaxTrueckas pabora Ne 7. Pemenue

59 HKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME
«BaxHeHIme MeTaIbl U UX COEIUHEHU
Brraucnenus mo ypaBHEHUSM XUMHYECKHX
peaxiuii, eciau ONH U3 PEareHTOB J1aH B

60 U30BITKE WU COICPIKUT MPUMECH.
Brruncnenus MaccoBOM JOJIU BBIX0O/1a
MIPOJYKTA PEAKITUU

61 O00011IeHNE U CUCTEMATU3alAs 3HAHUN

62 KOHTpOJ‘{LHaﬂ pabota Ne4 o teme
«BakHeHIe METalIbl M UX COCTUHCHUS

Pa3nes 4. Xumus u OKpyxkamomas cpeaa




BeniecTBa u MmaTepuasbl B TOBCETHEBHOM
63 JKU3HH YeJIOBEKa
XUMHUYECKOE 3arpsi3HEHUE OKPYKAOICH
64 cpensl
Poib XMHU B peIIICHUHN SKOJIOTHIECKUX
65 npoOiiemMm
66 PesepBHblii ypok. O6001IeH e 1
cucreMaru3sanus 3HaHUN
PesepBHeIit ypok. O6001IeH e 1
67 cUCTEeMaTH3allus 3HAHUI
68 PesepBHeIit ypok. O6001IeH e 1

CUCTeMaTH3allus 3HaHUH

6.1;6.2;6.4,6.5
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MNEPEYEHD (KOIU®HUKATOP) IPOBEPSEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOT'O OBIIETO OFPA3OBAHUWSA U DJIEMEHTOB COJIEP)KAHUA 1O

Hepeqeﬂb 3JIEMEHTOB COJIePKAHUSA, IPOBEPACMbIX HA OCHOBHOM IroCy1apCTBC€HHOM 3K3aME€HE M0 XUMUHU

Kon IIpoBepsieMbli 2JIEMEHT COAEPKAHUA
1 [TepBoHavanbHbIE XUMUYECKHUE TIOHATHS
1.1 UucTsie BemecTBa U cmecu. CriocoObl pa3esieHus cMecen
1.2 ATOMBI U MOJNIEKYJIbI. XUMUYECKHUE 371eMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA.
1.3 Xumuueckas popmysia. BaleHTHOCTh aTOMOB XUMHUYECKHUX AJIeMEHTOB. CTENEHb OKUCIICHUS




3aKOH IMOCTOSHCTBA cocTaBa BemlecTB. OTHOcUTENbHAs aToMHasg Macca. OTHOCHTEIbLHAS MOJICKYJISApHAd Macca. MaccoBas J0JIA

L4 XMMHUYECKOI'0 3JIEMEHTa B COEIMHEHUN

L5 KonuyectBo BemiectBa. Monbs. Mousipaas macca. MosspHbelii 00b€M Ta30B. B3auMOCBs3b KOJIMYECTBA, MAcChl M 4YHCIA
' CTPYKTYPHBIX €IMHUII BEILIECTBA

16 duzuveckre U XUMUYECKUE SIBICHHUS. XUMUYECKasi peakius U e€ Mpu3HaKh. 3aKOH COXPAHEHHs] MacChl BEIIECTB. XUMHUYECKHE
' yYpaBHEHUS
2 [lepuoanueckuii 3akoH u [lepuoanueckas cuctema xumuueckux snemeHToB /.M. Menneneea. CtpoeHue aTOMOB

91 Ilepnonnueckuii 3akoH. [lepuonnueckas cucreMa xuMudeckux 3ieMeHToB /.M. Menneneesa. Ilepuoabl u rpynnel. @usndeckuii
' CMBICT TOPSIIKOBOT'O HOMEpa, HOMEPOB NIEPHO/Ia U TPYIIIII AIIEMEHTa

29 Crpoenne aromoB. CoctaB aroMHbIX siaep. M3otombl. DnexTponsl. CTpoeHHe AJIEKTpOHHBIX 00050ueKk atomMoB mepBbix 20
' XUMH4YecKux 351emMeHToB [lepronnueckoit cuctemsl 1.1. Menneneena

3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHYECKHMX JJIEMEHTOB INEPBBIX TPEX NEPHOJOB, Kallus, KajblMs (paaunyca aTOMOB,
2.3 JEKTPOOTPULIATEILHOCTH, METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB) M MX COEAMHEHHUH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [lepuonyeckoii cucteMe U CTpOEHUEM HX aTOMOB

3 Crpoenue BelecTsa

. Xumuueckas cBs3b. KoBanieHTHas (MOJIsIpHAs U HEMOJSpHAs) CBsI3b. DIEKTPOOTPUIIATEIbHOCTh XUMUYECKUX 3JIeMeHTOB. VloHHas
' CBs13b. MeTtaiuinueckas CBs3b

32 THNbI KPUCTAIUIMYECKUX PEIIETOK (ATOMHAs!, MOHHAs!, METAJUIMYECKast), 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTATUINYECKON
' PEMIETKY U BUAA XUMUUECKOH CBSI3U
4 Bakneimme npeacTaBuTeNIM HEOPraHNYECKUX BelecTB. HeMeTamsl u uX coequHeHus. MeTauibl U UX COEIUHEHUS

Knaccugpukamuss u HOMEHKIAaTypa HEOPraHMYECKHX COEAMHEHHWH: OKCHAOB (coiieo0pasylolue: OCHOBHBIE, KHCIOTHBIE,
4.1 aMmdoTepHbIe) 1 HECOIe00pa3yIOIINe; OCHOBAHUH (IIETI0YM M HEPACTBOPUMBIE OCHOBAHUSA); KUCIIOT (KHCIOPOACOACPIKAIIIHNE

1 OECKUCIOPOIHBIC, OTHOOCHOBHBIC I MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)




dusnyeckre U XMMHUYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-HEMCTAJUIOB: BOJOpPOAA, XJIOpA, KUCIIOPOA4, CEPbI, a30Ta, (1)0C(1)0pa,

42 yIaepoaa, KpeMHUs

43 DU3NUECKUE U XUMUYECKHE CBOMCTBA MTPOCTBIX BENIECTB-METAJUIOB: JINTHS, HATPHSI, KaIWs, MATHUS U KAJIBLIUS, ATFOMUHMS, JKEIIE3a.
' DNEKTPOXUMHUYECKUN PsIl HAPSIKEHUI METaJIIOB

4.4 du3nvecKre 1 XUMUYECKUE CBOKMCTBA BOJOPOAHBIX COCINHEHUI HEMETAJIOB: XJI0OPOBOJOPO/1a, CEPOBOJOPOIA, AMMHAKA

45 dusnyecKkre U XUMHYECKHE CBOMCTBA oKcuaoB Hemeramios: cepsl (1V, V1), azota(ll, 1V, V), dochopa(Ill, V), yraepoma(ll, 1V),
' kpemHusA(IV). IlonydyeHne okcH10B HEMETAIIOB

4.6 Xumuueckue cBorictBa okcuaoB: MeTawioB |A-IA rpymm, munka, memu(Il) u sxenesa(1l, 11). [TonydeHne okcnumoB METaIIOB

47 XUMHUYECKHE CBOWCTBA OCHOBAaHUM M aM(OTEpHBIX THIPOKCUAOB (Ha MpHMEpe THAPOKCHUIOB ATIOMHUHUS, JKele3a, IUHKA).
' [Tonmyuenue ocHOBaHUM U aM(POTEPHBIX THIPOKCHIOB

OO0mure XUMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHON, CEPOBOIOPOIHON, CEPHUCTOW, CEpHOU, a30THOH, (ochopHOi,
4.8 KPEMHHUEBOH, yrojapHO. OcoOble XMMHUECKHE CBOMCTBA KOHLEHTPUPOBAHHON cepHOW M a30THOM kucioT. [lomyuenue
KHCJIOT

4.9 OOu1re XuMUYecKre CBOMCTBa cpeaHux couei. [lomyuenue comneit

4.10 [Tonmyuenue, cobupanue, pacrno3HaBaHHe BOJIOPOJIa, KUCIOPOAA, aMMHAaKa, YIJIEKUCIIOTO ra3a B 1a00opaTopuu

411 [TonyuyeHune aMMuaka, CEpHOM U a30THOM KUCIJIOT B MPOMBINUIEHHOCTH. O011Ke criocoObl MOJIy4eHHs] MEeTaIOB

412 I'eneTnyeckas cBs3b MEXy KJIacCaMU HEOPTaHUYECKUX COCAMHEHUN
3) XHUMHUYECKUE peakuu

- Knaccugukanus XUMHYeCKUX PeakUUid 10 pa3IuYHbIM MPU3HAKaM: 110 YHCIY U COCTAaBY yYacCTBYIOLIMX B PEAKLIMU BEIIECTB, IO
' TEIIOBOMY 3P (PEKTy, [0 U3MEHEHHUIO CTENIEHEH OKHUCIEHHSI XUMHUUECKHUX 3JIEMEHTOB

59 TennoBoit 5P PeKT XUMUUECKOH peakIny, TEPMOXUMUYECKHE yPAaBHEHH. DK30- U SHAOTEPMHUUECKUE peakunu. TepMoXumMmudeckne

ypaBHEHHS




OKXHMCIUTEIIEHOBOCCTAHOBUTEIBLHEIC PCaAKINU. OxuciuTeIM M BOCCTAHOBHTEIIH. Hpoueccm OKHUCJIICHHUA MW BOCCTAHOBJICHUA.

>3 DNEeKTPOHHBIN O0aJaHC OKUCIUTEIbHOBOCCTAHOBUTEILHON peaKuu
54 Teopust >nMeKTpONUTHYECKOM aucconuanuu. KaTHOHBI, aHMOHBI. DJEKTPOJUTHI U HEINEKTposuThl. CuiibHBIE W ciaObie
' 91eKTposInThl. CTENeHp AUCCouau
- Peakiun noHHOro oOMeHa. YCIOBUS NPOTEKaHMs peaklUil MOHHOro OOMEHa, IOJIHbIE U COKpAIIEHHBbIE WOHHBIE YpaBHEHUS
' peaKimit
6 XuMHs ¥ OKpY>Karomias cpeaa
61 BemectBa u MaTepuaisl B MOBCEJHEBHOW KM3HU yesloBeKa. be3omacHoe MCIOIb30BaHUE BEILECTB M XUMHUYECKHX pEaKLUi B
' nabopatopuu U ObITy. [lepBast MOMOILb IPU XUMHUUECKUX 0KOTaX M OTPaBJICHUAX
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpebl (KUCIOTHBIE J0XK/IH, 3arps3HEHNE M0YBbI, BO3yXa U BOJOEMOB), CIIOCOOBI €T0
6.2 npenotBpauienus llpenensHas nomycrtumas konnentpauus BemectB (ITJK). Pons Xxumum B perieHud 3KOJIOTHUECKHX
npoOsem. Ycunenrne napHuKoBoro ¢ dexra, pa3pyiieHue 030HOBOTO CIIOs
[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHHS U UX COSIUHEHHUN B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH U CEITLCKOM
6.3 xo3giicTe. [IpuMeHeHre METauIoB U CIUIaBOB (CTallb, YyTyH, AIOPATIOMUHUM, OpOH3a) B OBITY M MPOMBIIIICHHOCTH UX
coeauHeHuil. [loHsaTHE 0 KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UU
64 [IpupoaHbIe CTOYHUKH YTIIEBOAOPOIOB (YroJib, IPUPOJHBIN Ta3, HEPTH), MPOAYKTHI X epepadboTku (OEH3UH), UX POJIb B OBITY U
' HPOMBIIUIEHHOCTH
[TepBoHauaIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSX YIriiepoaa (MeTaH, 3TaH, dTHJICH, alleTUJICH, ITaHOI,
6.5 [IMLEPUH, YKCYCHas KUcIoTa). [ToHATHE 0 OMOIOrHYeCcKH BaXKHbIX BELLIECTBAX: AKHUPAX, OEIKAX, YIIIEBOAAX — M UX POJIU B )KU3HU
4eJI0BEKa
7 Pacuérsr:
7.1 1o ¢popMyaM XUMUYECKHX COeTUHEHUH
7.2 Macchl (MacCOBOM) JI0JTM paCTBOPEHHOTO BEIIECTBA B PACTBOPE




‘ 7.3 ‘ M0 XUMHYECKUM YPaBHEHUSIM

IIposepsiembie Ha OI'D Mo xuMuu TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOTI0 00111er0 00pa30BaHusA

Kox nposepsiemoro
TpeOoBaHuUs

[IpoBepsiemble TpeOOBaHUs K IPEIMETHBIM pe3yiibTaTaM 0a30BOT0 YPOBHS OCBOE€HHUSI OCHOBHOM 00pa3oBaTesIbHOM
porpaMMbl OCHOBHOTO 0011ero oopa3oBanus Ha ocHose PI'OC

[IpencraBnenue:

11

0 IT03HABAEMOCTH SIBJICHHI npupoabl, IOHKUMAaHUC 00BEKTUBHON 3HAYMMOCTH OCHOB XHMHYECKOM HAaYKH KakK obnacTu
COBpPCMCHHOI'O €CTCCTBO3HAHUA, KOMIIOHCHTA 06HI€I>1 KYJbTYpPhI U HpaKTI/IquKOﬁ ACATCIIBHOCTH YCJIOBCKA B YCIIOBHUAX
COBPEMCHHOTI'O O6I_HCCTBa; MMOHNUMAaHUC MCCTAa XUMUHU CPCIU APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAaY4YHBIX METOJAAaX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMECHTAJIBHBIX U TCOPCTUUCCKUX METOJAaX UCCIICAOBAHUSA BCIICCTB
U U3Y4YCHHUA XHUMHYECCKUX peaKuHﬁ; YMCHUE HUCIIOJIb30BaTh MOACIN OJId 00BACHEHHS CTpOCHUA aTOMOB U
MOJICKYJI

1.3

o chepax mpodeccnoHATEHOM NEATSIBHOCTH, CBSI3aHHBIX ¢ XMMHECH U COBPEMEHHBIMU TEXHOJOTHUSIMHU, OCHOBAHHBIMU
Ha JIOCTHXCHHUAX XUMHYCCKON HAYKH, YTO TIO3BOJIUT OOYYAIOIIUMCS pacCCMaTPUBATh XUMUIO Kak cepy cBOeH Oyayien
po(heCCHOHATTLHOM IEATEIHHOCTH U ClIeJaTh OCO3HAHHBIM BHIOOP XMMHU KaK MPOPUIBHOTO MPEAMETa TPU MEePEX0e
Ha YPOBEHb CpeAHETO 00111ero 00pa3oBaHus

Brnagenue cucteMoil XHMMHUYECKHUX 3HAHHN H YMCHHUEC NPUMCHATH CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpasn
BKJIFOYACT:

2.1

BOKHEUIIINE XUMUYECKUE TIOHATUS: XUMUYECKUHN SJIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEUIECTBO,
OJIHOPOJIHASA U HEOJHOPOAHASI CMECh, OTHOCUTEIBHBIC aTOMHASI U MOJIEKYJISIPHASI MacChl, KOJTUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, OKCHJI, KHCIIOTa, OCHOBaHHE, COJIb (CPEIHSs), XUMUUYECKas

peakiusi, peakiuy COCTUHEHMs, pEeaKlUU Pa3iOoXKEHUs, peaKIMHU 3aMEIIeHUs, peakuuu oOMeHa, TerioBoi 3ddext
peaKIMM, 3K30- U SHAOTEPMUYECKUE PEAKIIUU, PACTBOP, MACCOBASI JI0JII XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MacCOBast
JIOJIs1 ¥ TIPOLIEHTHAs KOHIIGHTPAIs BEIlleCTBAa B PacTBOpE, SAPO aroma, JIEKTPOHHBINA CION aToMa, aToOMHasi OpOUTab,




paanyc aToOMa, BAJICHTHOCTb, CTETIEHb OKUCIICHHS, XUMHUYECKas CBSI3b, ANIEKTPOOTPULIATENBHOCTD, HOJIIpHAst
U HETOJIsSIpHasi KOBAJICHTHAs CBA3b, HOHHAS CBSI3b, METAINIMUECKAs CBSA3b, KPUCTAJUINYECKAs pEIIeTKa (aTOMHas, HOHHas,
MeTaJuInYecKasl, MOJIEKYJIIpHasi), MOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT, SJEKTPOIUTHYECKAs JUCCOLMALINS,
peaKkIy HOHHOTO 0OMEHA, OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakuuuy, OKHUCJIUTEb U BOCCTAHOBUTEIb,
OKHCJIEHHE M BOCCTAHOBIICHHE, HJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, 0OpaTUMbIE U HEOOPAaTUMbIE pEaKIH, CKOPOCTh
XUMHMUECKOH peakuuu, katanuzarop, [IJIK, koppo3us meTamios, CriaBsl

2.2 OCHOBOIIOJIATalOIIME 3aKOHBl XMMHUM: 3aKOH COXpPAaHEHHsSI Macchl, nepuogudyeckuil 3axkoH .M. MenneneeBa, 3akoH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTraipo

2.3 TEOpUU XUMUH: aTOMHO-MOJIEKYJISIpHAst Teopus, TEOPHUs JEKTPOIUTHUECKOHN AUCCOIHALIIU

3 Brnanenune ocHOBaMu XMMHUYECKOH I'PaMOTHOCTH, BKJIIOYAOIIEH:

3.1 YMEHHE MTPABUIILHO UCIOIB30BATh U3YUYEHHBIC BELECTBA U MaTEPUAIIbI (B TOM YUCIIE MUHEPAJIbHbIE YIOOPEHUS, METAILIIbI
U CILIaBbI, IPOAYKTHI epepabOTKU MPUPOIHBIX HCTOUHHUKOB YTJI€BOIOPOAOB (yIJis, MPUPOJHOTO Ta3a, HEPTH) B OBITY,
CEeIIbCKOM XO3SIHCTBE, Ha MPOU3BOJICTBE M MOHUMAaHHUE 3HAUEHUs KHUPOB, OEJIKOB, YITIEBOJIOB Uil OpraHU3Ma YeJOBEKa;
yMEHHE MPOrHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKMX IPOILECCOB HA OPraHuU3M YeJOBEKa M OKPYKAIOUIYIO
IPUPOAHYIO Cpery

3.2 YMEHHE MHTErpUpPOBATh XUMHMUYECKHE 3HAHUS CO 3HAHMUAMU JIPYIMX y4eOHbBIX IPEAMETOB

3.3 HaJIMYME OMbITa pabOThl C pa3IMYHBIMU MCTOYHUKAMHM HMH(OpMaIUM M0 XUMHUM (HayyHas M HAay4HO-IIOINYJIApHast
JUTEpATypa, CJI0BAPH, CIIPAaBOUYHUKH, HHTEPHET-PECYPCHI)

3.4 yMeHHe 00BEKTUBHO OLIEHUBATh HH(OPMALIMIO O BEIIECTBAX, UX MPEBPALIECHUSAX U IPAKTUUECKOM IPUMEHEHUH U YMEHHE
MCIOJIb30BAaTh €€ JJIs PelIeHUs] yueOHO-TT03HABATENbHBIX 3a1a4

4 Bnagenne ocHOBaMU MOHSATUHHOIO ammapara M CHUMBOJIMYECKOTO $3bIKA XMMMM JJIsi COCTaBJieHMs (Hopmyi
HEOPraHWYECKUX BEIECTB, YPAaBHEHHH XMMHUYECKUX peakiuii; ocHoBamu xumudeckoil HomeHkIatypbl (IUPAC u
TPUBHATILHOM)

5 YMeHue oOBACHATH CBA3b MOJOXKEHMA 3JieMeHTa B [lepuoandeckoil cuctemMe C YMCIOBBIMHM XapaKTepUCTUKAMU
CTPOEHHUSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB W 3apsjl sApa, oOlee YUCIO 3JIEKTPOHOB), paclpeneieHUueM
3JIEKTPOHOB MO SHEPTETUUECKUM YPOBHSIM aTOMOB MEPBLIX TPEX MEPUOJIOB, KAIUS U KalIbLIUs

6 [IpencraBneHre O MNEPUOAMYECKON 3aBUCMMOCTH  CBOMCTB ~XMMHUYECKHMX JJIEMEHTOB  (paaMyc  aToma,

SHCKTpOOTpI/IIIaTeJH)HOCTB), IMPOCTBIX U CJIOKHBIX BEIICCTB OT IOJIOKCHUA 3JICMCHTOB B HepHOI[H‘{eCKOﬁ CHCTEMCEC (B




MaJIbIX IICPUOJAaX U I'NTaBHBIX Honrpynnax) N OJICKTPOHHOI'O CTPOCHUA aTOMA

7 YMenue kinaccupuIpoBaTh:
7.1 XHUMHYECKHE DIIEMEHTBI
7.2 HEOpPraHMYEeCKUe BEIleCTBa
7.3 XUMUYECKHUE PEAKITHH
8 YMeHue onpeaessTh:
8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB, 3apsij MOHA
8.2 BHJ  XHMHYECKOM CBSI3M W THUN  KPUCTALIMYECKOU CTPYKTYPbI B COSTUHCHUSX
8.3 XapakTep Cpe/bl B BOJHBIX PACTBOPaX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCJIUTENh U BOCCTAHOBHTEID
9 YMeHue xapakTepu30BaTh GU3NUECKUE U XUMUIECKHE CBOWCTBA:
9.1 MPOCTHIX BEIIECTB (KHUCIOPO/, 030H, BOJOPOI, TpaduT, aamas, KpeMHHM, a30T, hochop, cepa, XJIop, HaTPUH, KaIHi,
MarHui, Kajablluid, aJFOMUHAN, KEJIe30)
9.2 CJIOXKHBIX BEIIECTB, B TOM YHCJIC MX BOJIHBIX PacTBOPOB (BOJA, aMMHUAK, XJIOPOBOAOPO, CEPOBOJIOPOI, OKCHIIBI U
ruapokcuabl metauioB | — A rpynn, amomunus, meau (I), munka, sxenesa (I u III), okcuasr yraepona (11 u
V), kpemuus (1V), azota u pocdopa (111 u V), cepst (IV u VI), cepuuicras, cepHas, a30TucTasi, a30THas1, pochopHasi,
YTOJIbHASI, KPEMHUEBAs KUCIIOTA M UX COJIH)
9.3 MIPOTHO3HPOBATH u XapaKTepu30BaTh CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT WX COCTaBa M CTPOCHUS,
MIPUMEHEHNE BEIIECTB B 3aBUCHUMOCTH OT HMX CBONCTB, BO3MOXXHOCTb IPOTECKAaHUS XHMHYCCKUX IPEBpAIICHHN B
Pa3IMYHBIX YCIOBHIX
10 YMeHHEe COCTABIIATh MOJICKYJIIPHBIC U MOHHBIC YPABHEHUS PEAKIIUA, B TOM YHUCIIE:
10.1 peakmuii HOHHOTO 0OMeHa
10.2 OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUIT
10.3 WJUTIOCTPUPYIOIINX XUMHYECKHE CBOWMCTBA  HW3YYCHHBIX KJIacCOB (TPYIIT) HEOPTAaHUIECKUX BEIIIECTB
104 MOATBEPKIAIOIINUX TEHETHIECKYIO B3aUMOCBSI3b MEXK Ty HUMH
11 YMeHue BEIYUCISTD (IPOBOIUTH PACUEThI):




11.1

OTHOCUTCIIbHYTO MOJICKYJISIPHYIO U  MOJAAPHYIO MaccChI BCIICCTB, MACCOBYIO JOJII0O XUMHUYCCKOI'O
9JICMCHTA B COCAMHCHHUHA

11.2 MacCOBYIO JOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB
11.4 110 ypaBHEHUSAM XMMHMYECKHX pEeaKIHUil U HaXOAUTh KOJMYECTBO BEILECTBA, 00BEM U MAcCy peareéHTOB WIIH
MIPOJYKTOB PEAKIINU
12 Bnanenue (3HaHME OCHOB):
12.1 OCHOBHBIMM METOJIaM{ HAy4YHOTO M03HaHus (HaOII0AeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJISIMPOBAHHE) IIPU U3YUEHUH
BEIIECTB 1 XUMHUYECKHX SIBICHH; yMeHHe CQOpMYyIHpOBaTh NpoOIeMy U MPEUIOKUTH IyTH €€ PeIIeHus
12.2 OezomacHOM  pabOTHl ¢ XUMHUYECKUMHU BELIECTBAMH, XMMUYECKOH MOCY 101 1 1a00paTOPHBIM
000py1I0BaHUEM
12.3 NpaBUIaMU 0€301acHOTO 0OpalleHus C BEIIeCTBAMH, UCIIOJIb3yEMbIMH B TOBCEHEBHOM )KU3HHU, TPABUIaMU TIOBEJICHUS B
Hensax cOepexeHus 30pOBbsi MU OKPYXKAIOLIEH NPUPOIHON cpelbl; MOHMMaHUE BpeAa (OMacHOCTH) BO3JEHCTBUS Ha
’KMBBIC OPTaHU3MBI OIIPE/IEIICHHBIX BEIIECTB, CIIOCOOOB YMEHBIIIECHHUS U MPEAOTBPALICHUS UX BPETHOT'O BO3ACHCTBHS
13 Hannune npakTudeckux HaBBIKOB IUIAHUPOBAHMS M OCYLIECTBICHMS CIEAYIOIIMX XUMHUUECKUX 3KCIIEPUMEHTOB:
13.1 U3yueHHE U ONMHCaHUe (PU3NYECKHX CBOMCTB BEIIECTB; O3HAKOMIJIEHHE C (PU3MUECKUMH U XUMHUYCCKUMH SBICHHUSIMU;
OTIBITHI, WITIOCTPUPYIOIINE PU3HAKY MPOTEKAHUS XUMUUECKUX PEAKIIUN
13.2 U3y4YeHHUe Croco00B pa3lesieHus cMeceit
13.3 NOJTy4YEeHHUE KUCIOPOia U U3yUYEHHUE €0 CBOMCTB; MOJIy4eHUE BOJOPO/a U U3yUCHHE €r0 CBOMCTB; MOJyYEHHE YTIIEKUCIOro
ra3a v U3y4eHHe ero CBOMCTB; MOJyuYeHHEe aMMHaKa U U3yYeHHE €r0 CBOICTB
13.4 HPUTOTOBJICHUE pacTBopoB C  OIpeaesreHHON MaccoBOM  J10yiel pacCTBOPEHHOIO BEIIECTBA
135 IIPUMEHEHHE HWHJIMKaTOPOB (ymakmyca, MeTWwIOpamwka u ¢eHondrarenna) I ONpeneICHUS
XapakTepa Cpe/ibl B pacTBOpax KMCJIOT U LIe0Yeit
13.6 UCCIIEIOBaHHME U ONMCAHUE CBOMCTB HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB; M3YUEHUE B3aMMOIEHCTBHSI KUCIIOT C

MeTallJlaMH, OKCHJAaMHM METaJIOB, pAacTBOPUMBIMM M HEPAaCTBOPUMBIMH  OCHOBAaHMSAMH, COJISIMM; HOJTy4EHHE
HEpaCTBOPUMBIX OCHOBAHHIA; BBITECHEHHE OJHOTO METajia APYTUM W3 PacTBOpa COJH; HCCIeOBaHHE  aM(pOTEpHBIX




CBOMCTB THJIPOKCHJIOB QIFOMHHHS | IIHHKA

13.7 pEIICHHE YKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM: «OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX COSAMHCHUIN»;

«ONEKTPOITUTUYECKAS TUCCOIMANND;, «BakHEHIIMe HEMEeTaulbl W WX COCIAUHCHHS»;

«BakHel1e MeTanIbl U UX COCTUHECHUS

13.8 XUMHUYECKHE DKCIEPUMEHTHI, WUTIOCTPUPYIONINE MPU3HAKA MPOTEKAaHUs PEAKIM HMOHHOTO OOMEHA; Ka4eCTBEHHBIE
peaKIy Ha MPUCYTCTBYIONIME B BOAHBIX PACTBOpPAX MOHBI: XJIOPHI-, OpOMHUI-, HOIUI-, Cyabdat-, pocdar-, kapOoHAT-,
CUIIUKAT-aHUOHBI, THIPOKCH/I-HOHBI, KATHOHBI AMMOHUSI, MarHUs, KaJbIlHs, ATFOMUHUS, xKene3a (2+) u xenesa (3+), meau
(2+), nnaKa

14 Ymenue:

14.1 NPEJCTaBISITh Pe3yIbTaThl JKCIEpUMEHTa B (OpME BBIBOJIOB, JOKA3aTENbCTB, TPadUKOB M TAONMUI[ U BBISBISTH
SMITUPUYECKUE 3aKOHOMEPHOCTH

14.2 YCTaHABIMBATh CBSI3U MEXIY peajbHO HAOMIOJaeMbIMU XUMUYECKUMH SIBIICHUSMU M IMPOILIECCAMU, MPOUCXOSAIIIMH B
MaKpO- 1 MUKPOMHPE, OOBSICHITh IPUUMHBI MHOTOOOpa3Hsi BEIICCTB

OIEHOYHBIE U METOJIUYECKHUE MATEPHAJIBI OCHOBHOM OBPA3OBATEJIbBHOW NPOTPAMMBbI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Texymuil KOHTPOJIb ycieBaeMOCTH U pomexxyTouHoi artectanind B MAOY COLL Ne48 r. TroMeHu NpOBOJUTCS B COOTBETCTBUH C IOJIOKEHUEM O

(dopmax, MEpUOAMYHOCTH, MOPAAKE TEKYIIEro KOHTPOJS YCIEeBAEMOCTH M MPOMEXKYTOYHON aTTEeCTalluu OO0YYaloIIMXCs, Pa3MELICHHOM Ha
ourmansHOM caiite oopazoBatensHoi opranuzaiun MAOY COILI Ne 48 r. Tromenu (48.tyumenschool.ru)

Texymuii KOHTPOJIb IPOBOAUTCS: B BHJI€ TECTHPOBAHUS, MMCbMEHHOI MPOBEPOUYHON pabOThI, CAMOCTOATEIHHON padOThI, MPAKTUYECKOM PabOTHI,

YCTHOTI'O Oo11poca.

B Tabnuiie npeacTaBiaeHbI OIIEHOYHBIE CPEICTBA (OIICHOYHBIE MaTePUAIbl), TPUMEHSIEMbIE B pAMKaX TEKYIIIETO KOHTPOJIS.

Knacc/ [IepedeHb NCIIOJIB3yEMBIX OLIEHOYHBIX CPEJICTB IIepedyeHp UCIIOIB3YEMBIX METOAMYECKUX MATEPUATIOB
[Tporpamma (ouenounsix Matepuanos)/ KUMel
PaGouas 1. Caiit ®enepanbHOTO HHCTUTYTA MEIarOrMueCKUX 1. Xumns. Temaruaeckuii KouTpoib 8-9 kiacesl / A.A. Kasepuna,
n3Mepenuit: https://fipi.ru/ I''H Monganosa, M.I'. Cractuna. — M. : U3narenscTBo
rporpamMma. «HanmonanbHoe o0pazoBanuey, 2022
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Xumus 8-9 2. Tpenaxep nns noarorosku Kk OI'D mo xumuun 2. Jlo6porun JI. FO. OcoGeHHOCTH COIEpKaHKs U OPraHu3aluK

KITACCEL https://chemege.ru/zadaniya-oge-ximiya/ sKcrepuMeHTa bHON yacTi [ A mo xumuu. MeToanveckuii
eXeroaHuk Xumuueckoro ¢akynsrera MI'Y umenu M. B.
JlomoHnocosa (mox o6bui. pea. npod. JlncuukuHa). MOCKOBCKHiA
roCy1apCTBEHHBIN yHUBepcuTeT uMeHu M. B. JlomoHocOBa,
Xumnyeckuil paxyapreT. Tom 16. 2020,

3. Inuyruna I'.B. CuTyanyoHHbIe 3aJaHus 10 XMMUH. 8 - 11
kimaccel.- M.:BAKO, 2020
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