rocy/iapcTBeHHoe 010/zKkeTHOe 0011eo0pa3oBaTebHOe yupesxkaenue Camapckoii odiacTi
OCHOBHasi 001eo0pa3oBaTe/ibHas IIKo0Ja HMeHH ABa:xabl I'eposi CoBerckoro Corsa A.A.
I'yb6apesa c.I'Bapaeiinbl MyHHnunaabHoro paiiona bopckuiit Camapckoii odactu

PaccmoTtpeno: [TIpoBepeHno: YT1Bepxaaro:
Ha 3aCeJaHUU METOAUYECKOTO OTBETCTBECHHBIN Hupextop 'bOY OOII
00BbeAMHEHUS 3a yueOHy10 paboTy c.I'Bapaeiinib
ITporoxom Ne 1
oT «29» aBrycrta 2025r. JILA.T'yceiinoBa E.}O.KoueTtkoBa
PykoBonurens MO oT «29» aBrycra 2025r. ITpuxaz Ne 33-ox

oT «29» aBrycta 2025r.

C=RU,
OU=[upekTop,
O=rbOY ooul
c.'eapgenupl,
CN=KoueTkoBa E.1O.,
E=gvardeici65@mail.ru
s1 noATBEPXAA 3TOT

Pabouan nporpamma /[]{\\ ser
(ID 5815645) 57+03'00
y4e0HOro npeamera

«Xumus. bazoBbld ypoBeHb)
U1 oOyyJaronuxcs 8-9 KiaccoB

c.I'Bapaeinbt
2025r



MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWW K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTABICHHbBIX
B ®I'OC OO0, a Ttaxxke Ha OCHOBe (enepanbHOM paboueld MporpamMMel
BOCIIUTAHUS U C YUETOM KOHUEMIINY MPEnogaBanusi yueOHOro mpeameTa « XuMus»
B 00pa3oBarenbHbIX opranu3zaiusx Poccuiickoit deneparuu.

[Iporpamma 1o xumMuu [Oa€T MpeEACTaBICHUE O LEJAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOyYarOUIUXCS CPEICTBAMHU Y4EOHOIO
IpeaIMeTa, yCTaHaBJIMBAET 00s3aTeIbHOE IpEeIMETHOE coJiepKaHue,
MpeayCcMaTpPUBAaET pacCIpeleieHue €ro Mo KiaccaM U CTPYKTYpPUPOBaHUE IO
pazznenaM W TeMaM MpOrpaMMbl IO XHMHUH, OIpPEIETsAeT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIEp KaHMUs, PEKOMEHyEMYIO
MOCJEA0OBATEIBHOCTh  M3YUYEHUSI XUMHM C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXKHOCTH MpeaMeTra  Juis
peanu3aiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUA, a TAaKXKe TPeOOBaHMN K
pe3ynbTaTaM oOy4YeHHsS] XMMHUHU Ha YPOBHE II€JIeH U3y4YeHUsI TIPEIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENHHOCTH OOYYaIOIIETOCsl IO OCBOEHUIO
y4eOHOT0 CO/Iep>KaHMUs.

3HaHWE XUMHUHU CIY>KUT OCHOBOW st (OpPMUPOBAHUSI MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €JIMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMONPEBPALICHUSIX
SHEPruh M 00 HBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS [I00ANIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, IHEPrETHUUECKOM,
MUIIEBON U 3KOJOTHYECKON O€301MacHOCTH, TPOOIJIEM 3IpABOOXPAHEHHUSL.

N3ydenne xumuu:

CIIOCOOCTBYET  peali3aliyd  BO3MOXKHOCTEH  JIJIi  CAaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 00111eH 1 (QYHKIIMOHATHLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOy4Jaromuxcs, HABBIKOB HX CaMOCTOSITENIbHOW y4eOHOW  JIeATEebHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B IPO(PECCHOHATIBHOMN 1€ATEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIAJIbIBAET OCHOBBI
LEIOCTHOTO B3IJIA/Ia HA €AMHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0yYarOIINXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHUs B OOYyYEHHH XUMHUHU OOECIIEUMBAIOTCS CHEUU(DUKOM
colepkaHusl ~ y4eOHOro  MpeameTa, KOTOpbIM  SBIAETCA  MENarOorMYecKH
aJIalTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYyYalOIIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATHN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENBbHBIX 3HAYUMBIX IIOHSITHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMHUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOr0 nojaxonaa k €€ m3yudeHuro. ConepKaHUE CKIIAIbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATHI O XUMHYECKOMN
peakuuu. OOe 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 1O MPUHIUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHUM
Pa3HOI0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TpeACTaBleHUN 00 AIIEKTPOIUTUYECKONW JAHUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHMUS PAcCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U TOJYYEHHUS
M3Y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNS O XMMHAYECKON COCTABIISIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpPHUPOAIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHMM W3 paHee HW3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX aroluid MUpY,
«buomnorus. 57 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOI0 XapakTepa, s3blKa HayKd, B



OpUOOIIEHNHM K HAay4YHBIM METOJIaM I[IO3HAHUS MpPU M3YyUYEHUH BEUIECTB MU
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B YYEOHO-NO3HABATENBHON M y4eOHO-HCCIEI0BATEIbCKOM
JeATENbHOCTH, OCBOCHHMM NpaBWII Oe30MacHOro oOpaiieHus ¢ BEIIECTBAaMHU B
MTOBCEHEBHOM KU3HMU.

[Ipn u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKKe 1IeJ1, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHHs] Ha  CHCTEMaTHYecKoe MpUOOILIeHUE
oOy4Jarommxcs K CaMOCTOSATENbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUi, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITA Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS W CAMOIO3HAHUS, KIIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHBEPCAIBHOE 3HAYEHUE JUIS
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanue oOmeld (QPyHKIIMOHATIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh U OLEHUBATH SIBJICHUS
OKPYKAIOLIEro MHpA, MCHOJIb3Ysl 3HAHUS W ONbBIT, NOJyYEHHBIE NMPU H3YYECHHUU
XUMHUH, TPUMEHSTh HMX MpPH PElIeHUHu Npo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU IEATEIBHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHHUCTHYECKHX OTHOILUEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKHX 3HaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B UENISIX
COXPAHEHHUs CBOETO 3/10POBb U OKPYIKAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYETOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis W HAMpPaBICHHOCTH JalbHEHUIIEro
oOy4eHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX MJs HU3Y4YEHUS] XHMHH Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kiacce — 68 yacoB (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMuM B )KU3HU 4YeOBEKa. XUMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHUE
BewecTB. [loHsiTHE O MeTOAax MO3HAaHMS B XUMHH. YHCTBIE BEUIECTBA U CMECH.
CriocoOnI pa3jeneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HJIEMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocTbie U CoXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BaleHTHOCTH aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcCHUTENbHAas aToOMHas Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 1015 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel 1o Qopmynam
XUMUYECKUX COCTMHEHUM.

DOU3UYECKUE U XUMHUYECKUE SIBJIICHUS. XUMUAUYECKasA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYecKHe ypaBHeHus. Kmaccuduxarms
XMMHYECKUX peakluil (COeAMHEHUS, PA3JI0KEHHSI, 3aMEILLICHUS, 0OMEHa).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0#, mpaBuwiiaMu padOThl B JabOpaToOpuu U
npuéMaMu oOpalieHus ¢ 1abopaTOpHBIM 000PYJOBAHUEM, W3YUCHHE W OMUCAHHE
(bu3NYEeCKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIEeCTB, HaOIO/ICHUE
¢busnueckux (ITJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCALMS BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, NMPOKAIWBAHHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MEJIa C KUCIOTOM) ABJIEHUI, HAOII0IeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3jokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapusi, pa3sioKeHUE TUIPOKCHUIA
meau (1) npu HarpeBanuu, B3aumoIecTBHE Xele3a ¢ pacTBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3AEIICHHUs] CMECE: C NMOMOIIBI0 MarHurta, (GPUILTPOBAHUE,
BhITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKUA MMOBAPEHHOM
CONiM, HaONIOJEHWE W  ONUCAaHUE  PE3yJbTaTOB  TMPOBEJCHUSA  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE MOJEJEeH MOJEeKyl
(ILIapoCTepKHEBBIX).

BaxHellline npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — aimeMeHT U mpoctoe
BelecTBo. HaxoxneHue kuciaopoaa B mpuponae, (U3MUECKHME W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucinopona. CrnocoOsb



MOJIYYeHHUS] KUCTopoAa B Ja0OpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBoit 3(p¢deKT XUMUYECKON peakuu, TEePMOXMMHYECKHE YpPaBHEHUS,
DK30- M DJHJIOTEPMHUYECKHE DPEaKkUUu. TOIUIMBO: Yrosb M METaH. 3arpsA3HCHHE
BO3]lyXa, yCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoje, (GU3MYECKME M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosyuyeHust. Kucnotsl u comnm.

MoumnsipHblii 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpbL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas nomns BemecTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
Ponbe pacTBOpOB B mpHpoJie U B KU3HU 4YeJIOBEKA. KpyroBopoT BOJbI B MPUPO/IE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranndeckux coenuHenuit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coseoOpasyromue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHnkmarypa okcuaoB. Du3nueckue W XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanusi. Knaccudukanuss oCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XUMHUYECKHE CBoicTBa KHUCIOT. Psan aktuBHoctun MetamioB H. H. bekerona.
IlonydeHnue KUCIIOT.

Conu. Homenkiarypa cosieil. @U3N4YecKue U XUMUUYECKUE CBOMCTBA COJIEH.
[Tosmyuenue couen.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEJICIICHUE COAEPKaHUsl KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICHMCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpalleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHWE, pACMO3HABAHUE W H3yUYCHHE
CBOICTB BOJOpojAa (ropeHue), B3auMojecTBue Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCITIOJIb30BaHUE BHUJIEOMATEpUaioB), HaOIIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JIEll pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO  MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U HIEIOYEH,
u3yyeHue B3aumojeiicTBusa okcuga menu (II) ¢ pacTBopoM cepHOW KHUCITOTHI,
KHCJIIOT C METajulaMH, PEAaKUHi HEUTpAIN3alWH, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad N0 TeMe «BaKHEeWIlne KIIacChl HEOPraHWYEeCKUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgesneeBa. Ctpoenne aTomMoB. XHMMHYECKAsl CBA3b.
OxucanTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJACCU(DUKAMU XUMUYECKUX diemMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE M ILIEJIOYHO3EMEIbHbIE METaJlIbl,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCUJIBI.

Ilepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /.
N. MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
ITepuoanueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnsl. OuU3ndecKkuil CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB IIepUoOJa U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronel. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TNepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckour cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
AJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTM W3MEHEHHUS pajJnyca aTOMOB XHUMHYECKUX DJIIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUoAaMm.

3nauenue [lepuoguueckoro 3akona u [lepuoanyeckoi cUCTEMbI XUMUYECKHUX
DJIEMEHTOB JUJIA pa3BUTUA Hayku W mpaktuku. J[. . MenpneneeB — y4€HbI U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HENOJSIPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchl OKucIeHns U BOCCTaHOBIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4deHue oO0pa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHE
rUAPOKCUAA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiyu pa3ioKeHUs, COCTUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanuss MeXNpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYUIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAY4YHBIM (DaKkT, rUmOTE3a, TEOpHs,
3aKOH, aHaliu3, CHUHTE3, KiaccuuUKalus, NEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHHE.

®dusuka: Marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
W30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUMN 3apsii, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MUYECKUE BEIIUYUHBI, €IUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHYECKUX DJJIEMEHTOB TE€PBBIX TPEX TNEPUOJOB, Kalus, KaIblUd M UX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM »3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3IUYHbIM KjaccaM HEOPTraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PeaKIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(deKkTy, 1o
M3MEHEHHUIO CTETNeHEeH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U IHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peaknuu. [loHsarue o0 oOpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiuax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusax. [lonarue o karanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBECHHU. DAKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  pEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEILHO-BOCCTAHOBUTEILHOU peaKuum. CocraBnenue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  METOJA
9JIEKTPOHHOTI'O OajaHca.

Teopus 3JEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOIIUTHI.
Kartnonsl, annoHsl. MeXaHW3M IUCCOLMAIMHN BEIIECTB C PA3JIUYHBIMU BHJIAMH
XxuMHuecKkoil cBs3u. Ctenens nuccounanuu. CuiabHbIE U cadble JIEKTPOIUTHI.

Peakuyy noHHOro oOMeHa. Y ciloBuUs MPOTEKaHMsI PeaKIMii HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTe MpPEACTaBICHUI 00 3IEKTPOIUTHYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTalioB (rpadura MW anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeaklnH
OT BO3ACHUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IMpoOLEcca AUCCOLMALMU KHUCIOT, IIEJIOYER U COJer
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHANIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3iioKEeHHs, COSUHEHUS), paClIO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIMH HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTayibl 1 MX COeIMHEHHUS

OO6miast xapakTepucTUka rajoreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3aUMOJEHCTBUE C MeTaJJIJaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsHas KucCa0Ta, XUMUYECKHE CBOMCTBA, IOJYYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHM3M 4eJIoBeKa. BaxHeilune XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeNeHU OKHucieHHs. CTpoeHue W (PU3HUYECKHE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJIA U Cephl. AJUIOTPOIHBIE MOIU(PUKALIUN KUCIOPOAa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3UUECKHE U
XUMHYeCKue cBoMcTBa. OKCHIBI CEphl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHast kuciora, (uU3MUECKUEe W XUMHUYECKHME CBOMCTBa (00IIME Kak
IpeJCTaBUTeNd Kjacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluHu,
JeKaliue B OCHOBE IPOMBIIUIEHHOTO croco0a MOJyYeHUsT CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KUcnoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKLrs Ha



cynb(ar-uon. Haxoxnenue cepbl M €€ COCIMHEHHMA B MpUpoje. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OOmmas xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHUA. A30T, paclpOCTPaHEHHWE B IPUPOJE,
busnyeckue 1 XuMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUakK, €ro
(bu3nYecKrue 1 XMMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHUS,
X (QU3NYECKHE U XMMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMS. A30THasi KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS Kiacca KHUCIOT W chenuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYIKAOIIEH Cpelibl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKAHM, 3arps3HEHHE BO3/ayXa, MOYBBI W BoAoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XHUMHYECKHUE CBOWCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMMUYECKUE CBONCTBA,
nosryuenue. Mcnoap3oBanue GpocdaroB B KaUeCTBE MUHEPAIbHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
MOAM(UKALMM, PACHPOCTPAaHEHHE B MpUponae, (U3MYECKUE U XHUMHUYECKHE
cBoictBa. Ancopouus. KpyroBopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nYeckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJIy4YeHHE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIVICHUS KIUMaTra, MMapHUKOBBIN
s dekt. YronbHas KUCIoTa U €€ COJIM, UX (PU3UUECKUE U XUMUUYECKUE CBOMCTRBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIIbCKOM
XO351CTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMUYECKHN BayKHBIX BEIIECTBAX: KUPAX, O€NKaX, YrIeBOJaX — U UX
poJIi B JKM3HM 4YeJlOBeKa. MarepuaqbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COEIMHEHUM.

KpeMHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, MOJy4YCHHE W
npuMenenue. CoequHeHus: KpeMHUsi B mpupojge. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIUKaThl, UX HCIOJIb30BAHHE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHeliline cTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmeMpl 0e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
MIPOBE/ICHNE KAYEeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOJIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMs], OIBITHI, OTpaXkarlue (PU3NYEeCKUue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepel W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BAaHHE
BUJIEOMATEPUAIIOB), HAOIIIOIEHHE Tpoliecca OOYIIIMBaHUSI caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peaklUny Ha cyibQart-
WOH W HaOJIOJieHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COECIUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BHUJIEOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHaka, IMPOBEJICHUE
KaueCTBEHHBIX PEAKIIMH HAa MOH aMMOHUA U ¢GocdaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKAHUs, B3aUMO/IEVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YUYCHUE Moeen
KPUCTANIMYECKUX PpEIIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MojyudeHue, coOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHUE KAUYeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTallyIbl U UX COCUHEHHUSD).

MeTaJiibl 1 MX COeIMHEHU S

OO6mras XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B Ilepumogmueckon cucreme xumuueckux snemeHToB J[. .
MenneneeBa u ctpoeHus atoMoB. CtpoeHne MetamioB. Mertajminyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKAass  pPEIIETKA.  ODJIEKTPOXMMHUYECKMU PO
HanpspkeHUi meTtaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBa MeTauioB. O0miue
CrocOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkenue B Ileproanueckoil cucTeMe XUMUYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
duznyeckre ¥ XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCuabl U



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIEeTOYHBIX METANIOB U HX
COEIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHUM W KaJdblM: TOJOXEHUE B
Ilepnognyeckor cucreme xumudeckux anemMeHtoB . . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJeHue B rpupoae. Pru3nyeckrne 1 XMMUYECKUE CBOMCTBA MArHUs
U Kanplusa. Baxselimue coenuHeHMs] KaibIUs (OKCHA, THAPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AJroMuHUN: TTON0KeHUE B [leproinueckor CUCTEME XUMHYECKHUX 3JIEMEHTOB
. N. MengaeneeBa, CTpoeHUE aroMma, HaxoxxAeHue B mpuponae. duszuyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEepHbIE CBOMCTBA OKCHUJIA U TUIIPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreMe XUMAYECKUAX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aToMa, HAaxXOXJIeHUE B mnpupone. Dduszuueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, rTuapokcu bl u conu xkenesa (II) u xenesa
(IIT), ux cocraB, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOIMCTBAMH, M3yUYE€HHE  PE3YyJbTaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIBb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHJIEOMATEpPUAIIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMi HAa MOHBI: MArHUS, KAJIbIUs, aIFOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (1), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAIIMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalud M KalblUs (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(DPOTEPHBIX CBOMCTB IMAPOKCHU/IA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE YKCIIEPUMEHTAIBbHBIX 3a/1a4 10 Teme «Baxueimue
METaJUIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAA cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM yesnoBeka. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObIiTy. [lepBas momoris npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpefenbHas J0mycTUMas
KOHIIeHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun 3K0JI0rMYeCKUX
npooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIE
MaTepHuabl).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNnpeIMETHBIX CBsI3ed IMPU U3YYEHUH XUMUHM B 9 Kjacce
OCYUIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U TIOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMH JIJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYUYHBIM (DAaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCuPUKalusi, TMEePUOJIUYHOCTh, HAOIIOEHNE,
AKCTIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznkKa: Marepusi, aTroM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JUAJEKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTb, KPUCTATUTUYECKAsT
pemérka, CIjiaBbl, (PU3NYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHue, Owocdepa, dKOCUCTEMA, MUHEPAIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMble, TOIITUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOEGHHUS MPOTrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUralOTCsl B XOJi¢ OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMHA POCCUMCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMUA B
oOlIECTBE MpaBUJIaMW U HOpPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpoOlieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIINXCA.

JIMYHOCTHBIE  pEe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroOUIUXcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHWEHTAlUUHd U
pacuIMpeHue ONbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4yHOMY HACIEIUI0, TMOHUMAaHHs 3HAYCHHUS XUMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAIbHBIX HOpPMax M MpaBWiIaX MEXINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW,  TBOPYECKOM M JAPYTHX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPa3HOM COBMECTHOM JEATENBHOCTH IpPHU
BBITIOJITHEHUM Y4E€OHBIX, I103HABATEJIbHBIX 3aJ]]a4, BBIMOJIHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOLECCE ITOW Y4yeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJACHUE M INOCTYNKH CBOMX TOBAapUIIEH C IO3ULIHHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOIINE
OCHOBY JIJI1 IOHUMAaHUSl CYIIHOCTH HAy4YHOM KapTHUHBI MHpA, MpPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJyYCHUE HOBBIX 3HAHUM I10
XUMHUHU, HEOOXOIUMBbIE IJisi OOBSICHEHHS HaOJI0/IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HAaBaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HAaBBIKOB CaMOCTOATENBbHOM pabdoThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATYPON, JIOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEIOBATENIbCKOU
JESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOydYeHHUS B
JTaJIbHEHIIIEM;

4) popMupoOBaHKs KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOs1, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBWil O€30MacHOCTH NpH  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEpEC K MPAKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYyAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTU, B TOM YHCJIE Ha
OCHOBE NPUMEHEHMS NPEJAMETHBIX 3HAHUW IO XUMHU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIbHOW TPAEKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
ycrenHon npodeccuoHanbHOM IeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3znyecKoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHMUS
npaBui 0€30MaCHOTO MOBEJEHUS ITPHU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIECH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJCISIOT 3HAYUMbBIC IS
dbopMupOBaHUSI MHUPOBO33PEHUS OOIIEHAYYHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAT, TUTIOTE3a, (HaKT, CUCTEMa, TPOIIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yUueOHbIe NeicTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPhIE 00€CIeurnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
JIEeATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATHh CMBICI XMUMHUYECKUX MOHSITUN (BBIACTSATH UX XapaKTEpPHBIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMHU MHOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BRIOMpATh OCHOBAHUS U
KpUTEpUH ISl KIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEeaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3yUEHWUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHNS;

YMEHHE TMPUMEHSATh B TIpOIleCCE€ TO3HAHMUS TOHATUSA (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMuYeckas (opmyla U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMUYECKUX PEAKIIHM,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIC CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUA, a TaKXKe B KauyeCcTBE OCHOBBI g (DOPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OPraHU3AIMU M MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOmoIaTh 3a XOJOM IIpollecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POpMYyIUPOBaTH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIETOBAHUS, COCTABIISITh OTYET
0 MpOJIeTTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUIOB U (POPM Mpe/ICTaBICHUS, TTOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUUYECKOTO COJAEpP)KAHUS, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
uH(MOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0lacTd MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHHE KYJbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATH ONTUMANBHYIO (pOpMY TpeacTaBieHus HHQOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aladll HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
apyrumu popmamu rpavku 1 ©X KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh M AaHAJIU3UpPOBAaTh B Ipolecce ydyeOHOH u
MCCJIEI0BATENBCKON JEATENHbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIICH MPHUPOTHOM
Cpelbl.

KoMMyHnKaTHBHBIE YHHBepPcaIbHble YueOHbIe 1elCTBUS:

yMEHHUSl 3a/laBaTh BONPOCHI (B XoJe Auanora W (WJM) JHUCKYCCHM) TIO
CyHmIECTBY  OOCyXmaemMol  Tembl, (QOpPMYIUpOBAaTH CBOU  TPEIIIOKCHHS
OTHOCHTEIFHO BBITIOITHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsSI ~ OPEICTaBIATh  MOJY4YEHHbIE  pe3yJbTaThl  [O3HABATEIbHOU
JESATENbHOCTH B YCTHBIX W THCbMEHHBIX TEKCTaX; JeNarTh MPe3eHTalUIO
pe3yNbTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHHsI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElIeHUH
BO3HUKAIOIINX TPOOIEM Ha OCHOBE Yy4yé€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00cyXneHusi, OOMEeH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIeIeHHEe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHON PaOOThI U IPYTHE).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicCTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENU ACSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YICOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENILHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM  JIEWCTBUWA TIPU BBINOJHEHWM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON IEIH, YMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMbie B yCIOBUU 3aJaHHIA.

INMPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00s3aTENBHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOl padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMHCS HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JNeWCcTBUH, crmenuduuecKue g TPEJAMETHOM 00JacTH «XHUMHS», BHJIBI
JEATEIbHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEepHpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHsIX.

K xoHiy 00yuenus B 8 kiiacce rnpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHN: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XHOE BEIIECTBO, CMECH
(oHOpOIHAS M HEOAHOPOAHAs), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaxius, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEaKIMU Pa3N0KEHUs, PEAKIUU 3aMENICHUs, pPEeaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTalb, pPaaUyC
aTOMa, XMMHYECKasi CBSI3b, MOJIAPHAS W HEMOJSPHAS KOBAJIEHTHAS CBS3b,
HMOHHAs CBS3b, MOH, KATHOH, aHWOH, PACTBOpP, MAacCOBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX MOHSATUM U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUIH;

e HCIMOJBb30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJCHHS (HOpPMYyT
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCJICHMS  BJIEMEHTOB B  OWHApHBIX  COCIUHECHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUW IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT M HOHHAasA) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepuognueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONHUCHIBATh W XapakTepus3oBaTh TaOMUM4HYO Qopmy Illepuogndeckoit
CUCTEMbl XMMHMYECKHUX DJJIEMEHTOB: pa3iIu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPUOJbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmune «llepumomuueckas cucTtemMa XUMHYeCKHx diaeMmentoB [l .
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOECHHUSI aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, OOIIee YHCIIO JIEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (P deKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMUHBIX KJIACCOB, IMOJATBEPIK/IAsl OMUCAHUE TTPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpaAIIEHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSITh OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIHIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBSA3EH — JIJIi M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUM, ECTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

ClIeIoBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYoN U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKXKe IpaBWJIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 1O BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO0 TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCcTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM IOJIEW paCTBOPEHHOTO BEILECTBA,
IJIAHUPOBAaTh U MPOBOJAUTH  XUMHUYECKHE  HKCHEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO HHIUKATOPOB
(mrakmyc, dheHondTaenH, METUIOPAHK U IPYTHe).

K xoH1y 00ydenus B 9 kj1acce npeIMETHbBIE Pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX IOHATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAST JUCCOLMALNS, PEaKUUH HOHHOIO
oOMeHa, Karaau3arop, XHMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE H  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(GpOTEPHOCTh, XMUMHUUYECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJJIMYECKasi), KpUCTAUIMYECKAass pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAas
koHueHtpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHX TMOHATHUH U
MIPUMEHATH T MOHITUSA MPHU OMMCAHUU BEIIECTB M UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMUYECKYI0O CHMBOJIMKY JUJII COCTaBlIeHUS (HOpMYyI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCIECHUS] XUMUUECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOUWHEHUW 1o ¢opMmyrnaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METANIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]] MOHA M0 XUMHUYECKON (opmylie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHHM, TUN KPUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUCHIBATh M XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoandeckoil CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg moarpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpymnma)», manele u OoOJbIIME MEPUOMBI, COOTHOCHUTD
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3apsj fAlpa, OOIllee YUCIO DJIEKTPOHOB U
pacmpeneieHue UX IO DJEKTPOHHBIM CIOsIM), OOBSICHATH 0O0IIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUMU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOHME U CcHelUpUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEHIECTB, ITOATBEPXKAAs OIUCAHUE
MpUMEPAMHA MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIN;

COCTaBJSAITb YPABHEHUSI JJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPAaBHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — pPEaKITUi
MOCPEACTBOM COCTaBIIEHHS 3JEKTPOHHOTO OanaHca STUX PEaKIIHii;
MPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBpAIlCHU B Ppa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINU;

coON0JaTh  MpaBWja  MOJB30BAHUSA  XMMHUYECKOW  MMOCYyIOM U
nabopaTopHbIM  00OpYyIOBaHHMEM, a TakKke TMpaBwiIa OOpareHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TMOJIYYEHHUI0O WU COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUH, TMOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHUUECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIMU MBICIUTEILHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHUE, OO0OOIIEeHUe, CHUCTEeMaTU3aINI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — 11 M3YYCHHS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HanmMeHoBaHue pa3ieoB u DJIeKTPOHHBIe (HH(POBHIE)
KonTtpoibHble IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTbl padoTbl
Pa3nen 1. [lepBoHavaibHbIe XUMHUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) bu6mmorexa [IOK

' MPAKTUYECKOU IeSITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoBeKa

12 BemecTBa u xuMuieckue 15 ) bu6mmoreka [{OK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeililne npeacTaBuTe Id HEOPraHMYeCKNX BeleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnunoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax 2 1 bu6mmorexa [IOK

) U COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 | | bu6mmorexa [IOK

' OCHOBAHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 1 ) 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. llepunoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux ieMmeHToB I. U. MenaeneeBa. CTpoenne aToMOB.

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEILHbIE peaknuun




[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema

bu6mmorexa [IOK

3.1 7
XUMHYECKUX djieMeHToB /I, 1. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma
XuUMHUUYECKAsA CBI3b. Bu6 LIOK
HOJIMOTEKA
2 -
3 OxmcnmntensHo 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIUH
bu6mmoreka [{OK
J4! 1
TOro 1o pasierty > https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HauMeHoBaHHe pa3iejioB U TeEM (uudpoBbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4YeCcKHe PeaKIu
L1 [ToBTOpEeHue u yroyOnenue 3HaHUN 5 1 bub6numorexa [IOK
' OCHOBHBIX Pa3/IeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f412636
13 DIEeKTPOUTHYECKAs TUCCOLUAIIHSL. 2 | | bubnmorexa [JOK
' XVMUYECKUE PEAaKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHUS
21 OO01w1ast xapaKTepUCTHKA XUMUYECKHX 4 1 bub6numorexa LIOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 Bubmmorexa [JOK
’ PyTIHL- -€p https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 brbmorexa [IOK
) PYTHTBL ’ p https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO6mras XxapakTepruCTUKa XUMHYECKUX
2.4 aneMeHToB [VA NIbl. YTIEpoa u 8 1 2 bubmorexa [JOK
' ) TPYIHEL S TIIEpOlL htps://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIMHEHUS




Hroro no pazgeny

25

Pa3zngena 3. Mera/iIbI M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmwie cBoficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COETUHEHUS 16 hitps://m.cdsoo.rw/7 412636
Hroro no pazgeny 20
Pa3zgea 4. Xumus 1 OKpyKammas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B XKU3HU YEJIOBEKA 3 bubnmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







INIOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara undgposbie
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypchl
| [Ipeamer xumun. Ponb xumuu B | bu6nmoreka [JOK
JKW3HU yesnoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
) [TonsiTvie 0 MeTO/1aX MO3HAHUA B | bubmuoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUn U MPUEMBI | bubmuorexa [JOK
oOpariieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEMY
4 YucTteie BemecTBa 1 cMecH. CrIocoObI | bu6mmoreka [IOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IOBAPEHHOU COJIN)»
bubmnoreka [IOK
6 A 1
TOMBI H MOIICKyIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMCHTHI. SHAKH | bubmnoreka [IOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U C10KHBIE BENIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
bub6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 nomoreka L

https://m.edsoo.ru/ff0d2d50




3aKoH MOCTOSTHCTBA COCTaBa BEIICCTB.

bu6mmoreka [{OK

10 X eckas o a. BanenTtHoc
mMmIecKas popmyn JICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX AJIEMEHTOB
1 OTHOCHTENIbHAs aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMUYECKOI0 bu6nmoreka [JOK
3JIEMEHTA B COCUHEHUHN https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BemectBa. MoJib. bubmuoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKHUE SBIICHUS. bubmuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NpOTEKaHUS bubnuorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHsI MaCcChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHCHHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust konuuecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHCHUSAM bubmorexa HOK
= yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEeaAKIUi
Knaccudukanus XuMUIecKux
18 €aKIui (COeAMHEHUS, PA3II0KECHUS bubmmorexa [TOK
peaih A P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O600IIeHUE 1 bubmorexa [OK
1 JCT. Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3aIus 3HaHU I
20 KonTponbnas pabora Nel mo teme bubnuorexa [JOK
«BelllecTBa 1 XUMHYECKUE PEAKIIAN) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnnorexa [IOK

Bo3ayxa. Kucnopom — aneMeHT u

https://m.edsoo.ru/ff0d448¢




npoctoe BemecTBo. O30H

dusznyeckre U XUMHUYECKUE CBOUCTBA

bubmnoreka [IOK

22
KHCIIOPOA (PEAKILHH OKHCIICHN, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObI 1osTyueHHs KUCIOPOAa B
23 1abopaTopuu U MPOMBIIUICHHOCTH bubmmorexa [JOK
patop P | https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnnoBoit 3¢ ekt Xxumuueckoit
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKITUSIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arps3HeHue Bo3yxa, CHocoObl ero bubmmorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «Ilonyyenue u cobupanue bu6mmorexa [JOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3yUEHUE er0 CBONCTBY
7 Bonopoa — anemeHT u npocroe bubnnoreka [IOK
BelecTBO. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nyeckue U XUMHUYECKHE CBOMCTBA bu6nunoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmmoreka [JOK
29 IT
OIPITHE © KHCIOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosty4eHust BOAOPO/a B bubnmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
bu6nmoreka [JOK
31 «[lomyuenue u cobupanue BoopoJa,

W3y4YEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mossipabiii 00bEM Ta30B. 3aKOH

bu6mmoreka [{OK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0béMa, KOITUUECTBA

33 BEIIECTBA ra3a o ero U3BECTHOM bubmorexa HOK

Hl . y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILECTBA WU 00BEMY
Brruncienus 005EMOB ra3oB II0

34 aBHEHUIO PEaKIIMH Ha OCHOBE bubmotera [IOK
b "p B . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIIICHUI T'a30B
DOU3NUEeCKUE U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK

35
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuil. [lonsitue 06 bubnuoreka [IOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pacTBopuTeb.

37 Hacruimennsle 1 HeHACHIIIIEHHEBIE bu6mmoreka [{OK
pacTtBOpbl. MaccoBasi 10J1s1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpeE
[IpakTuueckas pabora Ne 5 o teme

18 «ITpuroroBiieHrEe pacTBOPOB C bubnuorexa [JOK
onpeaeIEHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOTO BEIIIECTBA»

39 KonTponbnas padorta Ne2 no teme bubnumorexa [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Oxcunpl: cocTaB, KiacCupUKaIs, bu6nmoreka [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XuMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa LOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

42 OcHoBaHuUs: cocTaB, Ki1accupuKkarms, bu6mmoreka [JOK




HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
13 [TosyueHne u XuMHUYECKUE CBOWCTBA bubnuorexa [IOK
OCHOBaHMHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxarus, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyenue u XMMHUYECKUE CBONCTBA bubnmorexa [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIATypa,
46 cnoco((SLII) OJI q)eHH;{ XHMI/I‘IZ(];)KI/IC bubmorera [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
['eneTndeckast CBA3b MEXKIY
48 KJIacCaMH HEOPraHUYECKUX bubmmorera [JOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHMI
49 O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAHUI https://m.edso00.ru/00ad9cb2
KonrponsHas pabota Ne3 o treme
50 "OCHOBHEBIC KJIaCChl HCOPTAaHUYCCKHUX bubmorera [IOK
on P https://m.edsoo.ru/00ad9¢ela
COCIMHCHHMI
[TepBbie MOMBITKY KIACCHU(PUKALIUU
51 XHMHYECKHX dJIeMEHTOB. IloHsTHE O bubmorera [JOK
) https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIIEMEHTOB
52 [Tepuonuueckuii 3aKOH U bu6mmoreka [JOK

[Tepuonuueckas cuctema
XHUMHYECKHUX 31eMeHTOB /[[. .

https://m.edsoo.ru/00ada52¢c




Menpeneena

53 [lepuonasl, Tpynmsl, TOATPYIIILI bubmorexa HOK
PHOJBL, TPYHIIBL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aTOMOB 3J1eMeHTOB llepnoanueckoii bubmmorexa [JOK
PHOA https://m.edsoo.ru/00adabbc
cuctremsl /. 1. Menneneena
XapakTepucTuka XMMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuoreka [{OK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguueckoro 3akoHa
57 JUISL pa3BUTHUS HAYKH U NIPAKTUKU. [I. bubnuoreka [IOK
N. Mennenees — y4€HbIH, IIEAATOT U https://m.edsoo.ru/00ada96e
rpaKJaHUuH
DIEeKTpOOTPULIATEIBHOCTh ATOMOB
58 XUMHYECKHUX DJIEMEHTOB/ bubmmorexa [TOK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [JOK
59 n
OHHAA XUMHUHECKAA CBAD https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHast XuMu4eckas bubnumorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenonspHas bubnuorexa [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [{OK
62 CreneHb OKUCIIEHUSA
https://m.edsoo.ru/00adae28
63 OKHCIUTETPHO-BOCCTAHOBUTEIbHBIC bu6nmmoreka [IOK




peakuu

https://m.edsoo0.ru/00adb076

bu6mmoreka [{OK

64 OKHCIINTEIN U BOCCTAHOBUTEIN 1 hitps:/m.eds0o.rw/00adb076
KonTponbhas padota Ne4 o teme

65 «CtpoeHue atoma. XuMHU4ecKast 1 bubmmorexa [TOK

P ) https://m.edsoo.ru/00adb486

CBSI3bY

66 PesepBubIil ypok. O600111eHNE U | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c¢

67 PesepBHbIit ypok. O600IIeHNHE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2

68 PesepBHbIit ypok. O6001IeHNE U | bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckne
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Ilepronnueckuil 3aK0H.
| IIepunonnueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKHUX A1eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU BuG 1OK
. nonrorTeka
2 CBOMCTB XMMUYECKHX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubmuorexa [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMHUUecKkoy CBSI3H U THITBI | bubmnoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme
5 «IToBTOpenue u yriayoiaeHue | |
3HAaHWUW OCHOBHBIX Pa3/elioB Kypca
8 Kiracca»
6 Krnaccudukanus XuMHIeCKUX 1 bu6nmoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbceb0
IToHsATHE O CKOPOCTU XUMHUYECKOMN BuG 10K
nonroTeka
7 peakuuu. [IoHSITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUAX
8 IloHsaTHE O XUMHUYECKOM 1 bu6nmoreka [JOK
paBHOBecHH. DAKTOPBI, BIUAIONINE https://m.edsoo.ru/00adc28c




Ha CKOPOCTb XUMHUUECKON peaKInu
Y TIOJIO’KEHUE XUMUYECKOTO

nuccoruanys. XuMHYeCKue
pEeaKIK B pacTBOPAX»

paBHOBECHS
OKHCIIUTEIRHO- bu6nuoreka [JOK
9
BOCCTaHOBUTEJIbHBIE PEAKLIUN https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 ncconuanuy. CHIIBHEIC U clIa0bIe bubmotera [IOK
A HHATHT. https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HonHHbIC ypaBHEHUS PEaKIHM bubmotera [IOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBONCTBA KUCIIOT B
12 OCHOBaHHI B CBETE MPEICTABICHUIA bubnnoreka [JOK
00 IIEKTPOITUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIAAIIN
XHUMHUYECKHE CBONCTBA COJIEH B
13 CBETE IpeACTaBICHHH 00 bubmotera [IOK
pea o https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIHAIIII
14 IlonsTHE O TUAPOIN3E COICH bubmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne 3KCrepuMEHTaIbHBIX bubmorera [JOK
p https://m.edsoo.ru/00addbfa
3a7a4»
Kontponbnas padota No2 o teme
17 «INEeKTPOIUTHYECKAS bubnuorexa [JOK

https://m.edsoo.ru/00addecO




OO11ast XapakTepUCTUKA raJOreHOB.

18 XnMHuecKkre CBOMCTBA Ha IIpUMEpPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBoaopoa. ComnsiHast KHCJIOTA,
19 XHUMHUYECKHUE CBOMCTBA, ITOJIyUEHUE bubmmorera [OK
’ y ’ https://m.edsoo.ru/00ade104
MPUMEHEHNE
[IpakTuueckas padora Ne 2 o teme
20 «ITony4ueHue cONAHON KUCIOTEI buGnnorexa [IOK
Y .. " ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Briuucnenus no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIuh, eCIIU OJTUH bubnnorexa [IOK
PEAKIHH, A https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE

2 OO11as xapakTepUCTHUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAUGBUKAIIIN CEPHI.

” Haxoxnenue cepol u eé bu6mmoreka [{OK
COCMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOMCTBA CEPBI
CepoBogopo1, CTpOCHHE,

24 (bnls)nqecxge u XI/III:\)/II/I‘IGCKI/IG bubmorexa HOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢buznyecKue 1 XuMUYECKHE brbamorexa [TOK
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNE
26 XUMHUYECKUE PEaKUH, JIeKAIINUE B bubnnoreka [IOK

OCHOBE IPOMBIIIUIEHHOTO crioco0a
ITOJIyYEHUS CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsI3HEHUE

https://m.edsoo.ru/00adec8a




OKpY>Karolleu cpeibl
COETUHEHHSIMH CEPBI

Briuucienue MaccoBOii 101U

bu6mmoreka [JOK

27
BBIXOJIa IIPOJIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapaKTeprCTUKA SIIEMEHTOB
VA-rpynnsl. A30T,

28 acIpoCTpaHEHHE B IPUPOJIC bubmorexa HOK
pactipoctp PHpOE, https://m.edsoo.ru/00adeeca6
(bu3HYECKUEe U XUMUIECCKHEC
CBOMCTBa
AMMHUaK, ero pu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, IIOJIyUCHHE bubmotera [IOK

’ y https://m.edsoo.ru/00adf004
U IpUMEHEHUE
ITpakTuyeckas pabora Ne 3 o Teme
30 «IlonydyeHne aMmMuaKka, U3y4eHue bubmorera [JOK
y . - M3y https://m.edso00.ru/00adf180
€ro CBOMCTBY»

31 A3oTHas KucoTa, e€ puznueckue u bubnuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonws3oBanne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 noOpeHui. XUMHYEeCKOe bubmorera [JOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCAMHEHHUSIMU a30Ta
dochop. Oxcup docdopa (V) u

33 (bocg)o pHasI Kch((l))Ta (b<p§3n(qelme u bubmorexa HOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
34 Hcnons3oBanue Gpocdaros B bubmmoreka [JOK

KauCeCTBC MUHCPAJIBbHBIX
yaoOpeHul. 3arpsi3HeHNE

https://m.edsoo.ru/00adfc20




MIPUPOHOM cpebl pochaTamu

Yraepon, pacripocTpaHEHUE B

bubmnoreka [IOK

35 npupoje, Gpu3ndecKue u
pupone, ¢ . https://m.edsoo.ru/00adfd9¢
XAMUYECKHE CBOMCTBA
Oxcunpl yriaepona, ux Gpu3nueckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUECKHUE MPOOJIEMBI bubmmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(IV)
37 VYronpHasg KUCI0Ta U €€ COTN bubmmorexa LIOK
https://m.edso00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o teme
18 "[losydyeHne yriekucioro rasa. bu6numorexa [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHayanbHbBIE MOHATHUS 00
39 OpPTraHUYECKHX BEIIECTBAX KAK O bubmmorexa [IOK
p m https://m.edsoo.ru/00ac054¢
COEIMHEHUSIX YTIIepo/ia
40 KpemHuuii u ero coefuHeHU bubmmorexa LIOK
P 4 https://m.edsoo.ru/00ae080a
[TpakTuaeckast paborta Ne 5.
41 PereHne skciepUMEHTAIBHBIX bubnuoreka [IOK
3a11a4 1o Teme «BaxHeime https://m.edso00.ru/00ae0bf2
HEMETAJIBI K UX COCIUHCHUS
KonTponbaas pabota Ne3 mo teme
42 «Baxneiinye HeMeTaIbl 1 UX bubmmorexa [JOK
https://m.edso0.ru/00ac0e18
COCIMHCHH
43 OO61mas xapakTepucTHKa bubnunorexa IIOK




XUMHUYECKUX 3JIEMEHTOB —
MeTaiioB. MeTannuueckast CBsi3b U
MeTaJJIn4ecKasi Kpucrauinyeckas
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

https://m.edsoo.ru/00ae103e

XUMHUYECKHE CBOMCTBA METAIJIOB.

44 OIEeKTPOXUMHUYIECKHI P bubmmorexa LHOK
p . pA https://m.edsoo.ru/00ae1156
HanpsHKEHUH METaJLIOB
O61ue cnocoObl MOTyYeHUs
MmetauioB. CraBel. Beruucienus
45 10 YPaBHEHUSIM XUMHYECKUX bubmmorexa LHOK
yp . https://m.edsoo.ru/00ael1156
peaKkuuid, €Ciid OJUH U3 peareHTOB
COJICPKUT MPUMECH
46 IlonsTHE O KOPPO3HH METAIIOB bubmmorera [OK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK
47 €JIOUHBIC METAIIBI
m https://m.edsoo.ru/00ae14b2
43 Okcuzbl ¥ THIPOKCUBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouyHO3eMebHBIC METAIUIBI — bubmuoreka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiiiine coeJUHEHHS KAJIBIIHS bubmmorexa HOK
a H https://m.edsoo.ru/00ac15¢8
51 O06o001enue 1 CuCTeMaTH3 IS
3HAaHUH
JKECTKOCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [JOK
52
yCTpaHEHUS https://m.edsoo.ru/00ac1886
53 ITpakTuyeckas pabora Ne 6 o Teme bubnuoreka [IOK




"YKEcTKOCTE BOABI 1 METOIEI €6
ycTpaHeHus"

https://m.edsoo.ru/00aclae8

. bu6mmoreka [{OK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubnnorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubmnoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35¢6
53 0606I£IGHI/IG ¥ CHUCTEMAaTH3aIus
3HAHUI
[TpakTuyeckas pabora Ne 7.
PelreHne skciepUMEHTAIBHBIX bub6nuoreka [IOK
59 .
3a7a4 no reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS»
Brluucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIU OOUH
60 U3 PEareHTOB JJaH B N30BITKE WU bubnuoreka [IOK
COJIEPKUT NpUMecH. Brruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuu
61 O00011IeHIE U CUCTEMATH3ALIUS
3HaHUI
Kontponbnas padota Ne4 o reme
62 «Baxuneimme MeTamibl 1 UX
COEIUHEHHUS»
63 BeniectBa 1 maTepuansl B bubmuorexa [JOK




HOBCGI[HCBHOﬁ KHU3HU YCIIOBEKa

https://m.edsoo.ru/00ae3f50

64 XHUMHYECKOE 3arpsi3HEHUE | bubnuorexa [IOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienuun | bubnnorexa [JOK
AKOJIOTUYECKUX TPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eH1e U 1 bubnuorexa [JOK
cUcTeEMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O6001meHne 1 | bubnuorexa [JOK
cucTeMaTu3allus 3HaHu! https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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