


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUKM Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ylbTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETr0 00pa30BaHMs, MPEACTABICHHBIX
B ®I'OC 00O, a Taxxe Ha OCHOBE (heaepalibHON paboueil mporpaMMbl BOCIIUTAHHUS
U C Y4yéTOM KOHIEMIIMK TPEernojiaBaHuss y4eOHOro IMpeaMera «XHUMHS» B
oOpasoBaTelbHbIX opraHuzamnusax Poccuiickoit @eneparuu.

[Iporpamma mo xumuw Ja€T MPEACTaBICHUE O IIENAX, OOIIeH cTpaTeruu
OoOydYeHHsl, BOCTHTAHUS W Pa3BUTHSI OOYYAIONIMXCS CPEACTBAMH y4eOHOTO
peaMera, yCTaHAaBIIUBAET 00s13aTENBHOE peAMETHOE coJiepKaHue,
MpeAyCcMaTpPUBAET pACIPEIEICHUE €ro Mo KilaccaM M CTPYKTYpUPOBAHUE 10
pazenaM M TeMaM NpPOrpaMMbl IO XUMUH, OIpPEAENSeT KOJIUYECTBEHHBIE U
Ka4ueCTBEHHBIC XapaKTePUCTUKHU CoJIepKaHuUsl, PEKOMEHAYEMYIO
MOCJIEIOBATEILHOCTh  M3YUYEHHUS XUMHUU C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTrO  TMpoIlecca, BO3PACTHBIX
OCOOEHHOCTEW O0Yy4aromuXCsi, OINpPEAENIIeT BO3MOXHOCTH TpeaAMeTa s
peanusanuu TpeOOBaHWN K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa30BaTEIbHOU
MIPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a Takke TpeOOBaHUN K
pe3ynbTaTam 00y4eHUs] XUMUU Ha YPOBHE IieJiel U3yuyeHUs IpeIMeTa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENLHON JIEATENbHOCTH OO0YyYaloIIerocsi Mo OCBOCHHUIO
y4e0HOro coziepKaHusl.

3HaHWE XWMHH CIY>KUT OCHOBOH Juisi (OpPMHpPOBAHWS MHUPOBO33PCHUS
00y4JaromIerocsi, ero MpeJCTaBICHUN O MaTEepPHAIIbHOM €IWHCTBE MHUPA, BAKHYIO
ponb urparoT GopMHUpPyEMbIe XMMHEH MPEACTABICHHUS O B3aUMONPEBPAIICHUSIX
HHEPTrUy M 00 SBOJIOLMU BEIIECTB B NPUPOJIE, O MYyTSAX PEIICHUS TI00aTbHBIX



npo0sieM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, JHEPTETUYECKOM,
MUIIEBON 1 KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXKHOCTEH IS CaMOpPa3BUTUA |

dbopMHUpOBaHUSA KYJIbTYPhl JUYHOCTH, €€ 0011el 1 QYHKIIMOHATLHON TPaMOTHOCTH,
BHOCUT BKJaJ B (OPMHUpPOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEM
Oo0y4aronuxcs, HaBBIKOB HMX CaMOCTOSITENIBHONH y4eOHOW  JIeATeIhbHOCTH,
HKCIIEPUMEHTAIIBHBIX U HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK M B MPO(ECCHOHAIBHON NEATEeThHOCTH; 3HAKOMHUT CO
cnenu(uKO HAyYHOTO MBIIIJICHHS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOT'O B3TJIsAa Ha
€IWHCTBO TPHUPOJIBI M YEIOBEKa, SABISETCS OTBETCTBEHHBIM JTalloM B
dbopMHUpOBaHUU €CTECTBEHHO--HAyYHOU IPAaMOTHOCTH 00 yJaroImxcs;
croco0cTByeT (POPMUPOBAHUIO [IEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO-HAYyUHbIM
3HaHMUSIM, K TPUPOJIe, K YENOBEKY, BHOCUT CBOW BKIJIAJ B JKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBlieHHs B OOYYEHUU XUMHUU OOECIEYMBAIOTCA CHEUU(DHUKOM
CoIepKaHUsI  y4ueOHOro  MpeAMeTa, KOTOpBIM  SBJISETCS  Melaroru4ecKu
aJanTHPOBAHHBIM OTPAXKEHUEM 0a30BOI HAYKW XMMHUU HA OMPEICIEHHOM dTarne €&
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 001Iero oOpa3zoBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIUMHUCS CHCTEMbl TNEPBOHAYAIBHBIX MOHSATHH XHMHH, OCHOB
HEOPTaHUYECKOH XUMHUU M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX  TOHITHI
OPraHUYE€CKON XUMMUHU.

CrtpykTypa cojiepKaHus MPOrpaMMbl MO XUMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxona K e€ mszydeHuro. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSITHI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMUYECKOI
peakimu. O0e 5TH CHCTEMBI CTPYKTYPHO OpPraHWU30BaHbl 10 MPHUHIIHITY
MOCTIEIOBATENBHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUYECKUX IMPEACTABICHUI
pa3HOro ypOBHS:

- dATOMHO--MOJICKYJIAAPHOI'O YUCHUA KaK OCHOBBI BCCTO CCTCCTBO3HAHUSA

- [lepuognueckoro 3akoHa [[. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHa

- YUCHUA O CTPOCHHU aTOMAa U XUMHYECKOM CBi3U,

- NpeACTaBICHUH 00 SJIEKTPOIUTUYECKOM JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HaHMS PACCMATPUBAIOTCS HAa OCHOBE JMIIUPUYECKHU
MOJTYYCHHBIX U OCMBICTICHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIHLHO OT OJHOTO
YPOBHS K IPYrOMY, BBITIOJIHS (DYHKITUH OOBSICHEHUS W MPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHUS U BO3MOXXHOCTEU MPAKTUUYECKOTO MPUMEHEHHUS U MOJYYCHUS U3Y4aeMbIX
BEILIECTB.



OcBoeHue mporpaMmbl IO XHMHH  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEICTABIICHUS O XMMUYECKOM COCTaBIISIOIIEH HayYHOW KApTUHBI MUPA B JIOTHKE €€
CUCTEMHOW IPHUPOJBI, HEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAHHUIO U METONAM
MO3HAaHUA B Hayke. M3ydeHue XMMHHM MPOUCXOJUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEeHHbIX YUYEOHBIX MpeaMeToB: «Okpyxawomuii mup», «buomorus. 5—7
KjacesD» U «dusnka. 7 Kimacey.

[Ipy w3yyeHMH XUMHUHM TPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAaKTHUYECKOI
JEeSTENbHOCTH Y€JI0BEKA U KaK OJIHOT'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. 3a/1aua
y4eOHOro MpeAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUM —
BaXHEUIINX (PaKTOB, MOHSATHH, 3aKOHOB U TEOPETHUECKUX TOTO0KEHUH, TOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOI'0 XapakTepa, si3blka HAyKH, B IMPHOOILIEHUU K
HAay4YHbIM METOJAaM INO3HAHUS MPU W3YyYEHUHU BEIIECTB M XMMHUYECKUX pPEaKIHil, B
(GbopMuUpPOBaHMH U PA3BUTHUHU TIO3HABATEIBbHBIX YMEHUHN U UX IPUMEHEHUU B y4eOHO-
MO3HABATENbHON U yueOHO-UCCIIEI0BATENbCKON JEATEIbHOCTH, OCBOCHUM IPaBUII
0e30macHoOro ooparieHus ¢ BeleCcTBAMU B TTOBCEHEBHOM JKU3HU.

[Ipy M3yyeHun XMMHUU Ha YpPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsSl Ba)XKHOE
3Ha4YeHHE MPUOOPENTU TaKue IeU, KaK:

- dbopMHUpOBaHUE HMHTEIUIEKTYaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY IMPUHATHIO pPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM 5KU3HU;

- HANPABJICHHOCTh OOYy4YeHUST Ha CHUCTEeMAaTHYeCKOoe MpUOOIeHNe
OoOy4Jarommxcss K CaMOCTOATEIHHON IMO3HABATEIBHON JIEITEIbHOCTH, HAaYYHBIM
METOJIaM TO3HaHHs, (OPMUPYIONIUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH;

- obOecrnieueHue YCJIOBUH, CIOCOOCTBYIOITUX IPUOOPETCHHUIO
00yYarOIIMMHUCS OTbITa PAa3HOOOPA3HOM AESITEIBHOCTH, TO3HAHUS M CAMOIIO3HAHMUS,
KJTFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIINI), MMEIONINX YHHBEPCAIbHOE
3HAYCHHE JTsI PA3JTUIHBIX BUIOB JICATEITHHOCTH;

- (dopmupoBaHue o00I1Iel (YHKIMOHAIBHOM W €CTECTBEHHO-HAay4YHOU
IPaMOTHOCTH, B TOM UHCJI€ YMEHHUA OOBSICHATH M OLEHUBATH SBJICHUSA
OKPYXAIOLIEr0o MHpA, UCIHOJIb3Ysl 3HAHWA W OIIBIT, MOJIYYEHHBbIE NPH H3YyYECHHUU
XUMHH, TIPUMEHATh UX MIPU PELLICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYI0BOM
JESITeNIbHOCTH;

- dbopMupoBaHUE Yy OOYyYAIOMUXCS TYMAaHUCTHYECKHUX OTHOIICHUH,
MOHWMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWM IS BBIPAOOTKH HSKOJIOTHYECKU
[eIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOH NEATEIHHOCTH B IIEIIAX
COXpaHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOIHOU CPEIbI;

= pa3BUTHE MOTHBAILIUUA K OOYUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCHIHMTAHHID HAa OCHOBE YCBOEHHUS OOIEYEIOBEUYECKMX I[EHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpOdUiIs M HANpaBIEHHOCTH JAJIbHEUIIETO
o0y4eHusl.

O61ee 9rciio YacoB, OTBEASHHBIX JIJIS1 U3yYEHUS XUMHUH HA YPOBHE OCHOBHOTO
oOmiero oopaszoBanusi, cocrapisier 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B
Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).

COJEPXAHME OBYYEHUA

8 KJIACC IlepBoHayajibHbIe XMMHYECKHE TOHATHS

[Ipenmer xumuun. Ponp XumMuM B KU3HU 4YelloBeKa. XUMHUSI B CUCTEME HAYK.
Tena wm BemectBa. du3znueckue CBONCTBA BELIECTB. ATPEraTHOE COCTOSHUE
BeuiecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UMCTHIE BEIIECTBA U CMECH.
CnocoObI pa3iesieHus: CMECEH.

ATOMBI U MOJEKYIbl. XUMHUYECKUE O3JeMEHTbl. CHUMBOIBI XUMHYECKUX
anemMeHTOB. [IpocThie U ClIoXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi hopmyiia. BaaeHTHOCTh aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas 107151 XUMUYECKOTr0 3JIEMEHTA B COSUHEHUH.

KonunuectBo BemiectBa. Moinb. MonsipHast macca. B3aumMocCBsA3b KOJIMYECTBA,
Macchbl U 4YHCIA CTPYKTYpHBIX eauHuUIl BemiecTBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCTUHCHUH.

Ou3NuecKue U XUMUYECKHUE SIBICHUS. XUMUYECKasi peakiusl U €€ MpU3HaKu.
3aK0H COXpaHEHHWS MacChl BEMIECTB. XUMHUYECKHWe ypaBHeHHs. Knaccubukarms
XUMHUYECKUX peakinuii (COeNWHEHUs, pPAa3JIO0XKEHHUs, 3aMelleHus, OOMeHa).
Xumuueckuii IKcnepumenm:. 3HAKOMCTBO C XMMHMYECKOW NOCYAOU, IpaBUIaMHU
paboTHI B JIAOOPATOPUHU U TPUEMAMU OOpaIleHUs ¢ Ja00paTOPHBIM 000PYI0BaHUEM,
M3y4YeHUE U OnucaHue (HU3NYECKUX CBOMCTB 00pa3I[OB HEOPTaHUYECKUX BEIIECTB,
HaOmoieHne pu3nyeckux (IUIaBJI€HUE BOCKA, TAasHUE JbJa, pACTUPAHUE caxapa B
CTyNKE, KUIEHUE W KOHJECHCAIUsl BOJbI) M XUMHUYECKUX (TOpEeHHE CBEYH,
MPOKAIMBAHUE MEIHOM MPOBOJIOKU, B3aUMOJICUCTBUE MeJla C KUCIIOTOM) SBICHUM,
HAOJNIOZICHNE W ONKHCAHWE TPU3HAKOB TIPOTEKAHHWS XHUMHYECKUX PpPEaKIui
(paznokeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHCIOTHI C XJIOpUIOM Oapus,
pasnoxxkenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMONIECHUCTBHE >Keje3a C
pactBopoM conu Meau (1), u3yuenue cnocoOOB pa3jiesieHrs CMECE: ¢ MOMOIIBIO
MarHura, (QuibTpoBaHUE, BbIIApUBAHUE, JTUCTWUISALHUSI, Xpomarorpadus,
MPOBEJICHNE OYUCTKU TMOBAPEHHOW COJM, HAOJIOJICHHE M OMUCAHUE PE3yJIbTaTOB
MPOBEJCHUS OIbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JlaHUE
MojieNiel MOJIEKYJ (IIapOCTEPIKHEBBIX ).



Baxueiimue npeacTaBuTeId HEOPraHUYECKMX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopoa — 3JIEeMEHT W IPOCTOE
BelecTBO. HaxoxaeHue kuciopoia B TOpupoae, (U3MUYECKUE U XUMUUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuawl. [Ipumenenwe kuciopoga. CrocoOsI
MOJIYYCHHUS] KHUCIIOpoJa B JA0OpaTOpUM M TMPOMBINLIICHHOCTH. KpyroBopot
KHUCJIopoia B ipupojie. O30H — aioTpornHas MoAu(puKaus KUCIopoa.

TemoBoit »ddexkT XUMHUECKONW peakiuu, TEPMOXUMHUUYECKUE YpaBHEHMS,
9K30- U JHIAOTEPMUYECKHUE pPEaKUWU. TOIIMBO: Yroib M METaH. 3arpsi3HEHHUE
BO3/yXa, YCHWJIEHNE ApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anement u nipoctoe BemectBo. Haxoxnenue Bogopoaa B MpUpoze,
(dbuzuYecKre U XUMUYECKHUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MosTyyeHust. Kuciorsr
Y COJH.

MossipHbIii 00BEM ra3oB. Pacuérsl Mo XUMUUYECKUM YPaBHEHHSIM.

dusnueckue CBOMCTBA BOAbl. Boma Kkak pactBopurelib. PacTBOpEIL.
HacepiieHHble M HEHACBIIEHHbIE PACTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJIE.
MaccoBas 1054 BElIECTBA B paCTBOpE. XMMHUUYECKHE CBOMCTBA BOJABL. OCHOBAaHUSI.
Ponpe pacTBOpOB B mpupojae U B KU3HU 4YeI0BEeKa. KpyroBopor BOJBI B MPUPOJIE.
3arps3HeHHEe NPUPOAHBIX BOA. OXpaHa U OYKUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuabl. Knaccudukarms
OKCUJIOB:  cojieoOpa3syroiiue  (OCHOBHBIE, KHUCIOTHBIE, amM{pOTepHbIE) W
HeconeoOpasywonue. Homenknatypa okcuaoB. DuU3MUECKUE M XUMUYECKHUE
CBOMCTBA OKCUIOB. [lomyuenune okcuaos.

OchnoBanusi. Krnaccubukaruss ocHOBaHUN: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenkiatypa ocHoBaHuil. Pu3M4ECKMEe M XUMHUYECKUE CBOWCTBA
ocHoBaHuM. [lonyyenne ocHOBaHUM.

Kucnorsl. Knaccudukanusa kucnor. Homenknatypa kucior. @usndyeckue u
XUMHYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[Tosmyuenue KUCIOT.

Conu. Homenknatypa coneil. ®u3nyueckrue U XMMAYECKHE CBOMCTBA COJIEH.
ITonyuenue comeil.
I'enernueckas cBsA3b MEXKY KJIACCAMU HEOPIraHUUECKUX COCIUHEHUM.

Xumuueckuii IKcnepumeHm:  KAaueCTBEHHOE OIIPEICIICHUE COAEp KaHUSI
KHCJIOpO/ia B BO3/1yX€, OJIy4eHHe, COOMpaHue, pacliO3HaBaHUE U U3yUEHHUE CBOICTB
KHUCJIOpOJa, HaOJIOJEHNEe B3aWMOJEUCTBUS BELIECTB C KHCIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS U MpPEKpalleHus] TopeHus (moxapa), 03HaKoMJIeHue ¢ o0pa3Lamu
OKCHJIOB M ONHCAHME HUX CBOMICTB, MMOJyuyeHUE, coOUpaHHE, PACIO3HABAHUE U
U3y4eHHe CBOKMCTB BOJOpoJa (TOpeHHe), B3aUMOJCHCTBHE BOAOPO/AA C OKCHIOM
meau (I1) (Bo3MOXKHO MCHONIB30BAaHUE BUIECOMATEPUATIOB), HabO0IeHHEe 00pa3IoB
BEILIECTB KOJINYECTBOM | MOJIb, HCCIIeIOBAaHIE OCOOEHHOCTEH paCTBOPEHHUS BEIIECTB
C pa3jIMyHOM pacTBOPUMOCTHIO, IPUIOTOBJIEHHE PACTBOPOB C ONpEAEIEHHOM



MAacCOBOM J0JIEW PaCTBOPEHHOIO BELIECTBA, B3aUMOICHCTBUE BOJBI C METaJIIaMHU
(HaTpyueM ¥ KaiblieM) (BO3MOXXHO HCHOJb30BAHHE BUIEOMATEPUAIIOB),
UCCJIeIOBaHUEe O0pa3lloB HEOPraHMYEeCKUX BEHIECTB PAa3IUYHBIX KJIACCOB,
HaO0JII0ICHNE U3MEHEHHS OKPACKU MHAMKATOPOB B PACTBOpPAX KUCIOT M ILIEIOYEH,
n3ydyeHue B3aumoseiicteus okcuna menu (11) ¢ pactBopoM cepHOM KUCHTOTHI, KUCIIOT
C METaJUlaMH, PEAKUM HEUTPAIU3ALMH, MOJYYCHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHME OJHOIO MeTaula JAPYI'MM W3 pacTBOpa  COJM, peUIeHUe
DKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHenmume Kiaacchl HEOPraHUYECKHUX
COCIUHEHUN .

Hepunoanyecknii 3akoH u Ilepumoamyeckass cucTeMa XMMHYECKHX
yiementoB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCIMTENTbHO-BOCCTAHOBHUTEIbHBIE PEAKIMU

[lepBble MOMNBITKM KJIACCUPUKALMK XUMHUYECKUX dieMeHToB. [loHsitne o
rpynmnax CXOJHBIX 3JEMEHTOB (ILEIOYHbIE U MIEJIOYHO3EMEIbHbBIE METaJIbI,
raJIOreHbl, MHEPTHBIE T'a3bl). DIEMEHThI, KOTOPbIe 00pa3yl0T aM(POTEPHBIE OKCHU/IbI
Y TUAPOKCUJIBL.

ITepnonnueckuii 3akoH. [leprogndeckast cucteMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menneneesa. Kopotkornepuonnas u jymmaHONIEpHoaHas hopmbl [leproanyaeckoit
cucteMbl xumudeckux osnemeHtoB JI. M. Menneneesa. Ilepuoasl W TpyImmibl.
PuU3NYECKUNA CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIILI DJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX siaep. M3otombl. DnekTpoHsl. CTpoeHHe
ANEKTPOHHBIX  000J0YEeK AaToOMOB MepBbiX 20 XMMHYECKHUX  DJIEMEHTOB
Ilepnognueckori cucremnl [l. M. MenneneeBa. XapaKTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero noyioxkeHutro B [lepuonuueckoii cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOJaM.

3nauenue [leprnonnueckoro 3akoHa u [lepruoauueckor CUCTEMbl XUMHYECKUX
DJIEMEHTOB Ul pa3BUTHA Hayku W npaktuku. . M. MenneneeB — y4yéHbll u
rpaXkIaHUH.

Xumuueckass cBsi3b. KoBasleHTHast (IOJISIpHAass W HEIOJISIPHAst)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHHs.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLIUH.
[Ipoueccbl OKUCIEHMST W BOCCTAHOBJEHUS. OKHUCIMTENM M BOCCTAHOBHUTEIU.
Xumuueckuit Ikcnepumenm:.  U3yueHHE OOpa3LOB BEIIECTB METAIOB MU
HEMETAIIJIOB, B3aUMOJCHCTBUE THUIPOKCHIA LMHKA C pPACTBOPAMH KHCIOT U
LIEJI0YEH, MPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBI OKHUCIHUTEIBbHO-
BOCCTaHOBUTENIbHBIX peaKUi (TOpEHHE, PEAKIIMH PA3JIOKEHUS], COSUHEHN).

Mesicnpeomemmuoie cea3u

Peanmu3annsa MeXnpenMETHBIX CBS3€H IPU M3YYEHMH XMMHM B 8 Kjacce
OCYUIECTBIISIETCS 4epe3 MCIOJb30BaHME KaK OOLUMX €CTECTBEHHO--HAyYHBIX



MOHATUM, TaK U MOHATHM, SABJISIOIINUXCA CUCTEMHBIMU IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO6mre ecTecTBEHHO--HAYUHbIE TTOHSATHUS: Hay4YHbIA (akT, TUMOTE3a, TEOpus,
3aKOH, aHaJU3, CHUHTE3, KJIacCHU(pUKalMsi, TEPUOIUYHOCTh, HAOIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE.

®duszrkKa: MmaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaOaKTUBHOCTb, MOJIEKYNA, JJIEKTPUYECKUI 3apsij, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHME BEIEeCTBa, Ta3, (U3HUECKUE BEIUYUHBI, E€IUHULBI
U3MEPEHUS, KOCMOC, IIJIaHETHI, 3BE3/1bI, CONHILE.

buonorus: dorocunres, Apixanue, buochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TIOJIE3HbIC
HCKOITA€MbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC BemecTBO M XMMHUYECKasi peaKkuusi

[lepnognueckuii 3akoH. [leprnoanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /.
N. MengeneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KLU U UX COETMHEHUN
B COOTBETCTBUU C NIOJIOKEHUEM DJIEMEHTOB B [leproandeckoi CUCTEME U CTPOCHUEM
UX aTOMOB.

Crpoenne BemecTBa: BUABl XMMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jIM4HbIM KJacCaM HEOPTaHHYECKUX
COCIMHEHUH, TEHETUYECKAas CBSI3b HEOPTAHUYECKUX BEIIECTB.

Krnaccudpukanus XuMUUECKUX peakluil Mo pa3InyHbIM NMPU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKLMU BELIECTB, IO TEIUIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEeHEeW OKHUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YyYaCTHIO KaTaau3aTtopa). DK30- U SHIOTEPMUUYECKHUE PEaAKIHU, TEPMOXUMHUUECKUE
ypaBHEHHUS.

[lonsiTue o ckopoctn Xumuueckol peakuuu. llonarune 00 oOpaTUMbIX U
HEOOpaTUMBIX XUMHUYECKUX peaklusaX. [IoHATHE O TOMOreHHBIX U T'€TEPOreHHBIX
peakuusx. [lonarue o karanusze. [lonsatne o xumuueckoM paBHoBecun. dakTopsl,
BIMSIONIME HAa CKOPOCTh XUMHUYECKOW pEaKUWH M TOJIOKEHHE XHUMHUYECKOIrO
PABHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC  PEAKIMH,  JJEKTPOHHBIA  OanaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM ~ PEaKIIHH. CocTaBicHHE  ypaBHEHUH
OKHCITMTEIIbHO--BOCCTAHOBUTEIILHBIX ~ PEaKIUi €  HMCIOJIb30BAHMEM  METOAA
ANIEKTPOHHOTO OanaHca.



Teopust PIEKTPONUTHUECKON AUCCOLMALUU. DIEKTPOIUTHI U HEDJIEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M AMCCOIMALMUA BELIECTB C PA3JUYHBIMU BHUAAMU
XUMHUUYECKOi cBsizu. Ctenenb auccounanuu. CHIIbHBIE U Cl1a0ble 3JIEKTPOIUTHI.

Peakium nOHHOrO oOMeHa. Y CJOBHSI MPOTEKAHUsI PeaKUMii HOHHOro 0OMEHa,
IIOJIHBIE M COKpAIIEHHbIE HMOHHBIE ypaBHEHMs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHHMI U COJICH B CBETE MPEACTABICHUN 00 AIEKTPOITUTHIECKON TUCCOIUAIUH.
KauectBeHHbIE peakiinu Ha MOHBL. [IOHATHE O THIPOIU3E CONIEH.

Xumuueckuii IKcnepumenm. O3HAKOMIICHHE C MOJEISIMU KPUCTAILNTUYECKUX
PEIIETOK HEOPTraHUYECKUX BEIIECTB — METAJIJIOB U HEMETAJIOB (rpaduTa u anMasa),
CJIOKHBIX BEIECTB (XJOpUJa HATpHsi), UCCICAOBAHUE 3aBUCHUMOCTU CKOPOCTH
XUMHYECKON peakuuu OT BO3ACHCTBHS pa3aNuHbIX (PAKTOPOB, HCCIEIOBAaHUE
AJIEKTPOIIPOBOJJHOCTH PAcTBOPOB BELIECTB, MpoIecca JUCCOLMALMU  KHUCIIOT,
miesaoue u coseil (BO3MOXKHO HCIOJIb30BAaHUE BHUJIEO MATEpPHUANIOB), MPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOLIMX MPU3HAKKA MPOTEKAHMs pEaKlUii MOHHOrO OoOMeHa
(oOpa3oBanue ocajaka, BbIAENEHHE Tra3za, o0pa3oBaHUE BOJbI), OIMbBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMN
(ropeHue, peaklMH pas3IokKEHUs, COCIMHEHMs), pacliO3HaBaHUE HEOPraHMYECKUX
BEUIECTB C IIOMOLIBIO KAauyeCTBEHHbIX pEaKUWid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl U MX coeiMHEHUA

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (pu3MUecKkue CBOWCTBA MPOCTHIX
BELIECTB — raJIOr€HOB. XUMHUUYECKHE CBOWCTBA HA IPUMEPE XJI0pa (B3aUMOIEUCTBUE
C MeTajulaMH, HeMmeTalaMu, Inenodamu). XiiopoBogopon. ConsiHas KHUCIIOTa,
XUMUYECKUE CBOWCTBA, IIOJIydE€HHE, MNpuMeHeHue. J[lelictBue xiopa U
XJIOPOBOZOPOa HA OPTraHU3M YeJloBeKa. BaxxHenme XJIOpUAbl U UX HAXO0XKJIEHUE B
IPUPOJE.

O6mas xapakrepucthka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHbIE CTEeNeHH OKucieHus. CTpoeHne W (PU3HUECKUE CBOWCTBA
MPOCTBIX BEIECTB — KUCIOPO/A U CEPhl. AJIOTPONHbIE MOAU(BUKALINN KUCIOPOAa U
cepbl. XuUMHUYecKHe cBoucTBa cepbl. CepoBOAOPON, CTpOCHHE, (PU3UYECKHUE H
XUMUYECKuEe cBOWMCTBA. OKCUIBI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas xucnota, pu3ndeckue 1 XuMUYecKre CBOMCTBA (00IIME KaK MPEACTaBUTEINS
KJlacca KUCIOT U crnenuduyeckue). XUMUYECKUE pPEaKuu, Jiekallue B OCHOBE
MIPOMBIIJIEHHOI'O CHOcO0a MOJIYy4YeHUs CEepHOW KUCHOTHL. lIprMmeHeHue cepHOit
KUCIOThl. CONMM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peakuus Ha Cyab(aT-HuOH.
Haxoxnenue ceppl m €€ coequHEHMH B NpuUpofe. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalolel Cpelbl COCAWHEHUAMM Cepbl (KUCIIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/lyXa U BOJAOEMOB), CIOCOOBI €0 MPEOTBPAILICHHUS.



OOmas xapakTepucThkKa 31eMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHMs. A30T, paclpOCTpaHEHUE B MPUPOJE,
¢usnyeckue U XuMu4yeckue cBoiicrBa. Kpyrosopot azora B npupozge. AMMHAK, €To
(du3nuecKue 1 XMMUYECKHE CBOICTBA, MOy4eHHe U npuMeHenre. Colu aMMOHHS,
uX (pU3MYECKUEe U XMMUYECKHE CBOICTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHbI aMMOHHS. A30THasi KHUCIIOTa, €€ MOoJlydeHue, (PU3MYEeCKHe U XUMHUYECKHE
cBoiicTBa (OOLIME KaK NpPEACTaBUTENs Kilacca KHCIOT M CHEeHU(pHUUECKHeE).
Hcnonp30BaHre HUTPATOB M COJIEH aMMOHUS B KQ4eCTBE MUHEPAIbHBIX YA0OPEHHUH.
XUMHUYECKOE 3arpsi3HEHNE OKPYIKAIOLIEH Cpebl COEAMHEHUSAMU a30Ta (KUCIOTHbBIE
JOXKIU, 3arpsi3HEHUE BO3AyXa, NMOuBbl U BOm0EMOB). docdop, amioTporHbie
Monudukanuu ¢ocdopa, puznueckue u xumuueckue cpoiictBa. Oxcun gochopa
(V) u dochopnas xucnora, GuU3MYECKUE U XUMUUYECKHUE CBOWCTBA, MOJyUYECHUE.
Hcnons3zoBanue ¢pocdaTtoB B KaueCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepucthka 371eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS. Y TJIEPO/I, AJUIOTPOITHbIE MOAU(DHUKALIIH,
pacrnpocTpaHeHHe B MpUpoze, PU3ndeckrue U XUMUUYECKHE CBOMCTBA. AJCOpOLHUAL.
Kpyrosopor yrimepona B mnpupoge. Okcuasl yriepoja, uX (PU3HYCCKHE U
XUMUYECKHUE CBOMCTBA, IEWCTBUE HA )KUBBIEC OPTaHU3MBI, I0OJTy4YE€HHUE U IPUMEHEHUE.
DKoJoruyeckue mpoOsieMbl, CBsizaHHble ¢ OkcuaoMm yriaepoxa (IV), rumoresa
1J1I00aJIbHOTO MOTEIJIEHUS! KIIMMAaTa, TapHUKOBBIA 2P eKT. YronbHas KUCI0Ta U €€
coid, uX (u3nueckue M XHUMHYECKHE CBOWCTBA, IMOJYy4YEHHUE MU MPUMEHEHUE.
KauecTBeHHast peakiusi Ha KapOoOHAT-HOHBI. Vcnonp30BaHue KapOOHATOB B OBITY,
MEJUILIUHE, MPOMBIIUIEHHOCTH U CEIbCKOM XO3SIICTBE.

[TepBoHauanbHbBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCMHEHUSIX
yraepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJ, TJIUIEPHUH, YKCYCHAs KUCIIOTa).
[IpupogHbie HMCTOYHUKH YIIIEBOJOPOAOB (Yrojib, MNPUPOJHBINM Ta3, HeDTh),
MPOAYKTHl UX mepepaboTku (O€H3MH), UX pOJib B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOTOrUYECKU BaXKHBIX BEILIECTBAX: KUpaAX, OelKax, yriaeBoJax — U ux
poii B OKM3HM 4elOBeKa. MarepuaabHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUH.

KpemHunii, ero ¢usnyeckue u XUMHUYECKHE CBOMCTBA, IMOJY4YEHUE U
npumeHeHue. CoenuHeHust KpeMHus B mpupoje. OO1ue npeactaBieHust 00 OKCuae
kpemHusi (IV) u kpemHueBoii kuciore. CUIUKAThl, UX WCIOJIb30BaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BakHellne CTpouTeNnbHbIE MaTepUalbl: KepaMHKa, CTEKIIO,
IeMEHT, OeToH, keme300eToH. [Ipobmembl 0Ge30MacHOTO  HWCTOIH30BAHMS
CTPOUTEIBHBIX MATEPUAJIOB B MIOBCEIHEBHOMN KU3HU. XUMUYECKUL IKCHEPUMEHMN
HM3y4yeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPHUA-HOHBI U HAOII0ICeHUE TMPU3HAKOB
X TPOTEKAHMsI, OIbITHI, OTpaxaronme (U3NUECKUE W XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M HX COCAMHEHWH (BO3MOXHO HCIOJB30BaHUE BHIEOMATEPHUAIIOB),



O3HaKOMJIEHHE ¢ 00pa3liaMU XJIOPHUIOB (TaJOr€HUI0B), O3HAKOMJIEHHE ¢ 00pa3liaMu
ceppl M €€ COEIUHEHUAMH (BO3MOXHO WCIIOJNIb30BAaHUE BHUIECOMATEPUATIOB),
Ha0JI0IeHKEe TIpoliecca O0YTIMBaHUS caxapa Moj JeHCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3yYEHUE XUMHUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHOM peaklnu Ha Cylab()aTHOH U HAONIOJeHUE MpU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (pU3MYecKuMH CBOWCTBaMHU a3ora, gochopa m ux
COeMHEHUN (BO3MOXHO MCIIOIB30BAHKUE BHIEOMATEPHAIIOB), 00pa3liaMy a30THBIX
u pocdopHBIX ymoOpeHui, MmoiaydeHne, coOupaHue, pacro3HaBaHUE W HU3YyUCHHE
CBOMCTB aMMHMaKa, TPOBE/ICHNE KAYECTBEHHBIX peaKIMil HAa HOH aMMOHUs U ocdat-
VIOH Y M3yYE€HUE MPU3HAKOB UX MPOTEKAHUA, B3AUMOAECHCTBUE KOHIIEHTPUPOBAHHOMN
aQ30THOM KHCJIOTBI C M0 (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
M3y4EHUE MoOJieNied KpUCTAUNIMUECKUX PeIIETOK anmasza, rpadura, QysiepeHa,
O3HAKOMJIEHHUE C MPOLIECCOM aJICOPOIIMHU pACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM
yIIéM M YCTPOWMCTBOM MPOTHBOras3a, MOJydyeHHe, coOOMpaHue, paclo3HaBaHHWE W
M3y4YEHUE CBOWCTB YIJIEKMCIOIO Ta3a, MPOBEICHUE KAYECTBEHHBIX PEAKUMU Ha
KapOOHAT M CHWJIMKAT-UOHBI U U3yYEHHUE MMPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE
C TPONYKIHMEH CUIMKATHOM NPOMBILIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxxHelnme HeMETaIITbl U UX COCIUHEHUS.

MeTasiibl 4 MX COCAUHEHMS

OO6m1as xapakTepUCTUKa XUMUYECKHUX AJIIEMEHTOB — METaUIOB Ha OCHOBAaHUU
ux mnosoxkeHuss B Ilepuonnueckoil cucrteMe XuMuueckux »siaemeHTtoB 1. H.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHne MeTamioB. Mertajuinueckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeérka.  ONEKTPOXMMHYECKUM  pAX
HapspKeHU MeTaiuioB. PU3NYECKre U XMMHUYECKHE CBOMCTBA MeTauioB. O0nue
crocoObl ToNy4yeHuss MeTamwioB. [loHSITHE O KOPPO3MM METAIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT Kopposun. CIuiaBsl (CTadb, YyryH, JIOPATIOMAHNN, OPOH3a)
U UX MIPUMEHEHUE B OBITY ¥ MPOMBIIILIIEHHOCTH.

[[lenounble mMeTambl: monoxkeHue B Ilepronnueckoil cUCTeME XUMHYECKUX
sanemenTtoB . M. MengeneeBa, cTpoeHHME MX aTOMOB, HaXOXJAEHUE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpus U Kanusd). OKCHIbI U
TUAPOKCHJIBI HATPpUSA U Kaius. [[puMeHeHune ea0YHbIX METANIOB U UX COCAUHEHUN.

[IlemoyHO3€MENbHBIE METAJIBI MarHuid W KaJIbLMl: TIOJIOXKEHHE B
Ilepuonnueckoi cucreMe XxuMu4eckux 3yemMeHToB /. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJIEHUE B npupoae. Pu3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus U
KayibIusl. BaxkHeiie coequHeHus Kanblusl (OKCU, TUAPOKCHU, COH). KECTKOCTH
BOJIBI U CITIOCOOBI €€ YCTPAHECHHSI.

AmromMuHui: nosioxeHnue B [leproanyeckoil cuCTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HAXOXIEHUE B mnpupone. Pusznyeckue u
XUMUYECKUE CBOMCTBA altoMUHUS. AMGOTEpHBIE CBOMCTBA OKCHIA W THIAPOKCHIA
ATIOMUHUSL.



Kenezo: nonoxenue B Ilepuoanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMa, HaxoxJIeHWe B mpupone. duznueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKcuibl, TUIpOoKCHabl U conu >kenes3a (II) u xenesza
(IIT), wux cocraB, cCBOWCTBA U TOJNy4eHUE. Xumuueckuil IKCHEPUMEHM '
O3HAKOMIJIEHHE C 00pa3llaMy METAJIJIOB U CIUIABOB, UX (PU3MUYECKUMHU CBOMCTBaMH,
U3yYEHHUE PE3yJIbTaTOB KOPPO3UM METAIOB  (BO3MOXXHO  HUCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJCUCTBUS OKCHJIA KaJbI[US M HATPHS C
BO/IOW (BO3MOYKHO HCITOJB30BAHUE BHUIACOMATEPUATIOB), HCCJIEIOBAHUE CBOWCTB
KECTKOM BOJIBI, POIIECCA TOPEHUS Kelle3a B KUCIOopoe (BO3MOXKHO UCTIONb30BaHUE
BHUJICOMATEPUAJIOB), TMPU3HAKOB MPOTEKAHUs KAUYECTBEHHBIX pEaKIMid Ha HOHBI:
MarHus, KaJibllusi, aqroMuHUS, IuHKa, >keneza (II) u xenesa (III), memu (1),
HaOJII0JICHHEe M OMUCAaHHWE MPOILIECCOB OKpAIIMBAHUS IJIAMEHU HWOHAMU HaTpHs,
KaJIUsl ¥ KalblKs (BO3MOXHO HMCIOJIb30BAHUE BUEOMATEPUAIOB), UCCIIEIOBaHUE
aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHS W THIPOKCUAA ITUHKA, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Ba)KHEeHIne MeTalIbl U UX COCAUHEHUS.

XuMHuS M OKpYKaKOLIasa cpeaa

BemecTtBa u marepuanbl B ITOBCEIHEBHOM KHM3HM 4YelloBeka. bezomacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMUYECKUX peakiuii B ObITy. [lepBas momoinpb mnpu
XUMHUYECKUX OKOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarollel cpenbl (MpeaenbHas IOoMmyCcTUMas
KOHLEeHTpauus BeulecTs, ganee — [1JIK). Ponb xumMumn B pelieHun 3KOJI0THYECKUX
pooIeM.

XumuuecKkuii IKCnepumenm:

U3y4eHre 00pa3lioB MaTEpHUaIOB (CTEKII0, CIUIaBbl METAJLIIOB, MTOJIUMEPHBIE
MaTepHabl).

Mexcnpeomemmoie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3€H MpU M3YYEeHHH XUMHH B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCMOJb30BAaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHSTUH, SBJISIOMIUXCS CUCTEMHBIMH JJISI OTJIETBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OOuue ecTecTBEHHO-HAy4YHbIC TOHSATUS: HAy4YHbIA (DAKT, TUIMOTE3a, 3aKOH,
TEOpHsi, aHalu3, CHUHTE3, KiIaccupuKalus, NEPUOJUIYHOCTb, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, HW3MEPEHUE, MOJIeNb, SBICHUE, MAPHUKOBBIN
3 PeKT, TEXHOIOT U, MaTePHUAIIbI.

®du3uKa: MaTepusi, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaIMOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUIECKUI 3apsi, IIPOBOJTHHUKH,
MOJIYTIPOBOJHUKH, JTUAJEKTPUKH, (HOTODJIEMEHT, BEIIECTBO, TEJIO, O00BEM,
arperaTHoOe COCTOSIHME BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTbD, KpUCTAIITUYECKASI
pemeTka, CruiaBbl, (PU3NUYECKUE BEJIMYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJHIIE.



buonorusa: QoTtocunTe3, apixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAJIbHBIC
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOJJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaNbl, TOPHBIE OPOJIbI, TIOJIE3HbBIE
MCKOMaeMble, TOIUIUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHHUA INPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMyHOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETO
00pa30BaHMs JOCTUTAIOTCS B XOJ€ OOY4YEHHMs] XUMHH B €AMHCTBE y4EOHOU H
BOCTIMTATEIbHON JIEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMUCKUMU
COLIMOKYJIBTYPHBIMM U JyXOBHO-HPaBCTBEHHBIMU IE€HHOCTSMH, HNPUHATHIMH B
o0IllecTBE MpaBWJIaMH W HOPMAaMM IIOBEJEHHS M CIIOCOOCTBYIOT HpoIieccam
CaMOIIO3HAHUS, CAMOPAa3BUTHS U COLIMANIN3ALINN 00yYarOIUXCS.

JInyHOCTHBIE ~ pE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS ~CHUCTEMOM TIO3UTHUBHBIX IEHHOCTHBIX OpHUEHTAllUH U
paciMpeHue OmbITa AeATeIbHOCTH Ha €€ OCHOBE, B TOM YMCJI€ B YaCTH:

1) D§ATPHOTHYECKOT0 BOCHUTAHUS: [IEHHOCTHOTO  OTHOIIGHUS K
OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY H HAy4YHOMY HacCIEIUIo,
MOHUMAaHUSl 3HAYEHUS XUMUYECKOW HAYKH B >KM3HH COBPEMEHHOI'o OOIIECTBA,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpPMaILME O MEPEeNOBbIX JTOCTUKEHUSIX U
OTKPBITUSIX MUPOBOW M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUSIX 00 YCTPOMCTBE MHpa 1 00IIeCTBa; 2) rPakAAHCKOI0 BOCIIUTAHMSA:

IIPEACTABICHAA O COLMAIBHBIX HOPMAaxX U NPaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIENOBATENbCKOW,  TBOPYECKOM M JAPYrUX  BHJAX
JEeSATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JAEATEILHOCTH MpH
BBINIOJIHEHUM Y4YEOHBIX, TO3HABATENbHbIX 3a]a4, BBIIOJHEHUN XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MMPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHUIO
Y B3aMMOIIOMOIIH B [IPOLIECCE ITOW yU4EOHOM AESITEIIBHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEACHME M IIOCTYIIKM CBOMX TOBapUUIEH C IO3UIMM HPABCTBEHHBIX H
NPAaBOBBIX HOPM C Y4Y€TOM OCO3HaHHS IOCJICICTBHN MOCTYIKOB; 3) HEHHOCTH
HAYYHOI'0 IO3HAHMS. MHPOBO33PEHUYECKUE IIPEACTABJICHUS O BEIIECTBE U
XUMHUYECKOU pEaKLH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U COCTABJSIOIIME OCHOBY IS NOHMMAaHUS CYIIHOCTHM HAYYHOW KAapTHHBI MUpA,
MpeCTaBICHNs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPObI, B3AUMOCBS3IX
YEJI0BEKA C MPUPOIHON CPENOM, O POJIM XMMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;
ITIO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MTOJIyYE€HHE HOBBIX 3HAHUU 110 XUMUH,
HEoOXOoAMMbIe NIl  OOBACHEHUS HaOJIOJaeMbIX MPOIECCOB U  SIBJICHUH,
MO3HABATENHHON, MH(DOPMAIIMOHHOM W YUTATEIBCKOM KYJIbTYPbl, B TOM YHCJE
HABBIKOB CaMOCTOSITENIbHOM pabOThl ¢ Y4YEeOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATYpPOr, JOCTYMHBIMM TEXHUYECKUMHU CpPEICTBAMH HH(OPMAIMOHHBIX
TEXHOJIOTUIA; HHTEPEC K 00YUYEHUIO U MO3HAHUIO, JIF0O03HATENbHOCTh, TOTOBHOCTD U
CIOCOOHOCTh K CamMOOOpa30BaHUIO, MPOEKTHOM W HCCIEA0BATENbCKOU



JESATEeILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH M YpPOBHS OOYYCHHS B
JIaJIbHEUIILIEM;

4) dopMupoBaHHs KYJbTYPbI 3I0pPOBbSI. OCO3HAHHE I[EHHOCTH KH3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha 3J0pPOBBIA 00pa3
KU3HU, OCO3HAHUE MOCIIECICTBUI U HEMPUITUE BPEIHBIX MTPUBBIYEK (YIIOTPEOICHUS
QIKOTOJIS, HAPKOTHKOB, KYypEHWs), HEOOXOAMMOCTH COOJIOICHUS TPaBUII
0€30MacHOCTH MPU OOpAIICHHH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOM
KM3HHM, 5) TPYAOBOr0 BOCIHMTAHMSI: HMHTEPEC K TMPAKTUYCCKOMY H3YUCHHUIO
npodeccuii U TpyAa pa3IuyHOro pojia, yBakKeHHE K TPYy U pe3yJibTaTaM TPYy0BOM
NEATEILHOCTA, B TOM YHUCJE Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUW IO
XUMUH, OCO3HAHHBIM BBIOOP WHAMBUAYAIBHON TPACKTOPUHU MPOJOKEHUS
o0pa3oBaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB W CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, yCMeurHol mpodeccrnoHanbHOMl
NESATETbHOCTA U Pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh aJalTUPOBATHCS B
npodecCHOHATBHON cpeae; 6) 3IKOJOrHYecKOro BOCHUTAHMSA: DKOJOTHYCCKU
11e71eco00pa3Hoe OTHOIIEHUE K MPUPOIe KaK UCTOYHUKY >KM3HU Ha 3eMile, OCHOBE
e CyllecTBOBaHMS, TMOHMMAaHHME IIEHHOCTH 3J0pOBOr0 W 0Oe30macHoro odbpasa
KU3HM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LICHHOCTH COOJIIOICHUSI MPaBUI 0€30MaCHOI0
MOBEJICHUs] MpU padoTe C BEIIECTBAMU, a TAKXKE B CUTYalUSIX, YTPOXKAIOIIUX
3[I0POBBIO U KU3HU JIIOJEH; CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJIy4yaeMble IMpHU
W3y4YCHUU XUMUH, JJIsl PELICHUS 3aJ]1a4, CBSI3aHHBIX C OKPYXKAOMIEH MPUPOIHOU
CpenoM, Uil TOBBIICHHWS YPOBHSA OKOJIOTMYECKOM KYJIbTYpPBl, OCO3HAHUS
rJI00AJIbHOTO  XapakTepa »JSKOJOTMYECKHX TMpoOJieM U MyTed HUX pelIeHHs
IOCPEACTBOM  METOAOB  XHMHUH, OKOJOIMYECKOTO  MBIIUICHUS,  YMEHUSA
PYKOBOJCTBOBAaTbCA MM B IIO3HABATEIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX PE3yJIbTATOB BBIICIAIOT 3HAYUMBbIC JJIS
(dhopmMupoBaHUsS MUPOBO33PEHHUS OOIIIEHAYYHbIE TOHATHUSA (3aKOH, TEOPHUS], TIPUHITUII,
runore3a, (¢akT, CHUCTEeMa, IMPOIECC, OKCIEPUMEHT | JPYyroe.), KOTOpbIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaxX W TO3BOJSIOT Ha
OCHOBE 3HaHUHN U3 ATUX NPEIMETOB (POPMUPOBATH MPEACTABICHUE O IEIIOCTHOM
HAy4YHOW KapTUHE MUpPA, U YHUBEpCAIbHbIC yueOHbIE eUCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKAaTUBHbBIC, DPETYJISTHBHBIE), KOTOpbIE OO0ecrneynuBaloT (QopMUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY ILJIAHUPOBAHHUIO M OCYIIECTBJIICHUIO yueOHOMU
NEATEIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YueOHbI€e neiicTBHsi Ba3oBbie

JIOTHYeCKHe 1eHCTBUSA:



YMEHHUS HCHOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUU
3HAHMM: PacCKphIBaTh CMBICH XUMHUYECKUX MOHSITHH (BBLACIATH UX XapaKTEpHbIE
MPU3HAKH, YCTaHABJIMBATh B3aUMOCBS3b C APYTMMH IOHSTHUSMH), MCIOIB30BATh
MOHATHUS [ OOBSICHEHUS OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU [JIs1 KJIaCCU(UKAIMM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIuH,
YCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIE CBSI3W MEXIYy OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKHE PaCCyXKIeHUsl (MHIYKTUBHbBIC, IETyKTUBHBIE, 10 aHAJIOTHH),
JieNaTh BBIBOJBI U 3aKJIFOYEHHUS; YMEHUE MPUMEHSATh B POLECCE MO3HAHUS MOHITHUS
(mpenMeTHbIE ¥ METalpeIMETHbIE), CHMBOJUYECKHE (3HAKOBBIE) MOJIEIH,
HCIIOIb3yEeMbl€ B XHUMHUM, MPEOOpPa3oBBIBaTh IIUPOKO MPUMEHSEMbIE B XUMHUU
MOJICJIbHBIE MPEICTABICHUS — XUMUUECKUN 3HAK (CUMBOJ 2JIEMEHTA), XUMUYECKas
dbopmylia W ypaBHEHHE XHUMHUYECKOW peaKIUU — TMPU PEIIeHUH Yy4eOHO-
MO3HABATEIBHBIX 337a4, C YYETOM ITUX MOJEIbHBIX MPEIACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU HM3y4aeMbIX OOBEKTOB — XMMHYECKHX
BEIIECTB U XUMHUUYECKUX PEAKIUi, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, TPUUUHHO-
CJIEICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3YUAEMBIX MPOLIECCAX U SBICHUSX.

Ba3oBnle ucciienoBarejbcKkue AeMCTBUS .

YMEHHUE HCIMOIb30BaTh IOCTABJIECHHBIE BONPOCHI B KA4e€CTBE WHCTPYMEHTA
MO3HAHMSI, a TAK)KE B KAUECTBE OCHOBHI /17151 (POPMUPOBAHUS THIIOTE3BI 110 MPOBEPKE
NPaBUWJIBHOCTH  BBICKA3bIBAE€MbIX  CYXKIEHHUH; MpPUOOpETeHHWEe  OmbiTa 10
IUIAHWPOBAHUIO, OPraHM3allMM M MPOBEJEHUI0 YYEHMUYECKHUX HKCIIEPUMEHTOB,
yMeHHE HaOIIoJaTh 3a XOAOM MPOIECcca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro
pe3ynbTar, GopMyIupoBaTh 000OIIEHNS U BBIBOJbI IO PE3yJibTaTaM NPOBEIEHHOTO
OIIbITa, UCCIIEOBAHUS, COCTABIISITH OTYET O MPOJEIaHHON padore.

Pabora ¢ nnpopmanmeii:

yMEHUE BbIOMpATh, AHAJIM3UPOBATh W HWHTEPHPETUPOBATH HH(POPMALMIO
pa3INYHBIX BUIOB M (OPM NPEICTABICHHUS, MOTYUYaEMYI0 U3 Pa3HbIX HUCTOYHUKOB
(Hay4HO-TIONyJIApHAsl JIUTEparypa XUMHYECKOTrO COJEpKAaHMs, CIPaBOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTHUECKH OIICHMBATh IPOTUBOPEUUBYIO U
HEI0CTOBEPHYIO MH(POpMAIIHIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl M 3alpOChl MIPU MOUCKE U OTOOpE
uH(pOpMaIlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX [JIsl BBIIOJIHEHHMS
y4eOHBIX M MO3HABATEIBHBIX 33/1a4 ONpPEAEIEHHOIO TUIa, MPUOOPETEHNE ONbITa B
o0lacTd HMCHONB30BaHUS MH(OPMALMOHHO-KOMMYHHKATHUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJbTYPOH aKTUBHOI'O MCITOJIb30BAHUS PA3JIMYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BbIOUPaTh ONTHUMANIbHYIO (popMY IpeacTaBieHUs WHGOpMALUU U
WIUTIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMM CXEMaMH, JuarpaMMamy,
apyrumu  GopmMamu Trpaukd M HMX KOMOWHALMSIMHU; YMEHHE HCIOJIb30BaTh U
aHAIM3UPOBATh B IMpollecce Y4YEOHOW U HCCIENOBATENbCKON JIeATETbHOCTH



MHGOPMALIMIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEJIBCKOrO XO035SHUCTBAa U TpaHCHOPTa
Ha COCTOSIHME OKPY’KAIOIIEeH MPUPOIHON CPEbI.

KoMMyHHUKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

YMEHHUS 33]1aBaTh BOIIPOCHI (B X0/1€ Juaiora v (Win) JUCKYCCUH) O CYIIECTBY
oOcyxnaeMol TeMbl, (OPMYJIHPOBATH CBOU MPEMIOKEHUS OTHOCUTEIBHO
BBIMIOJIHEHUSI ~MPEJIOKCHHOM 3aJayd; YMEHUS MPEACTABISTh TMOJYYEHHbIE
pe3yabTaThl MO3HABATEIBHON NIEATEIBHOCTH B YCTHBIX M NMHCHbMEHHBIX TEKCTaX;
J€NaTh MPE3EHTALMIO0 PE3YJIbTATOB BBINOJHEHUS XUMHUYECKOrO SKCIIEPUMEHTA
(;maGopaTopHoro ombiTa, Ja0OpPaTOpHONM pPabOThI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOI0 MPOEKTa); yMEHUS! Y4€OHOT0 COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIILHOM U UCCIIEN0BATEIBCKON IESITENbHOCTU IIPU PELLIEHUN
BO3HUKAIOUIMX MpoOJieM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMS
no3uuii (00CyKaeHusi, OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMBI», KOOPIWHAIIMS
COBMECTHBIX JI€MCTBHUM, OIpEHAEIICHUE KPUTEPUEB II0 OLCHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Jpyrue).

PeryasiTuBHBIC YyHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHUE CAaMOCTOATEIBHO OMNPEACNATh UEANU ACATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENBHOCTD, BRIOUPATh Hanbonee 3PGeKTUBHBIC CIIOCOOBI PEIIeHUs YIEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTAaBIATh WM KOPPEKTUPOBATh
MPEIJIOKEHHBIM  aJITOPUTM JECUCTBUM IIPU BBINOJIHEHUM 3aJaHAW C  YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yjbTaTra 3asBJICHHON IEIU, YMEHUE
WCMOJIb30BAaTh U AHATM3UPOBATh KOHTEKCTHI, MPEJIaracMble B YCIOBAH 33 1aHUN.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeamMeTHBIX pe3yJIbTAaTOB II0 OCBOEHUIO 0053aTEIbHOTO
COJIEp>KaHMsI, YCTAHOBJIEHHOrO JaHHOW (enepanbHOM paboueld Mporpammoi,
BBIJICIISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHUS U CIOCOOBI
NehcTBHH, crnenuuyUecKue UId HpeaMeTHOM oOjacth  «XUMHS», BHIIBI
JNEATENIBHOCTA N0  IOJIYYEHHUI0 HOBOTO  3HAHUA, €ro HWHTEpPHpPETAlNH,
peoO0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYCOHBIX U HOBBIX CUTYAIUsIX.

K xoniy oOyuenus B 8 kj1acce mpeIMeTHBIE PE3YJIbTaThl HA 6a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

*  pacKpbIBaTh CMBIC] OCHOBHBIX XMUMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMHYECKHUI 3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JIOJIsI XUMHUYECKOTO JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccuukanus peakiuil: peakiuu



COCIMHEHHUSI, PEAKIMU PAa3JIOKEHUS, pEaKIUU 3aMElICHUs, peaKuuu
oOMeHa, 3K30- M SHJOTEPMUUYECKHE peaKIMH, TerioBor A (eKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb, paJInyCc aToMa,
XUMUYECKasi CBSI3b, MOJISIPHAS W HEMOJSpPHAsl KOBAJICHTHAsI CBSI3b, HOHHAS
CBSI3b, WOH, KAaTHOH, AaHUOH, pPacTBOpP, MaccoBasi JOJisi BeIlEeCTBa
(IpoLIeHTHAs! KOHLIEHTPAIIMs) B PACTBOPE;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHU U
MPUMEHSITH 3TU MOHATHUS MPU ONUCAHUU BEUIECTB U UX MPEBPAILICHUII;
UCIIOIb30BaTh XUMHYECKYI0O CHMBOJIUKY JUISi COCTaBjeHUus Gopmyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

OTIPECNIATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OHMHAapHBIX  COCAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEAUHEHUW IO
dbopmyrnam, BHUJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W UWOHHAas) B
HEOPTraHUYECKUX COCAMHEHUSX;

packpbiBaTh cMbIci [lepmognueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJAUYECKOM 3aBUCUMOCTU CBOMCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJiokeHus: B Ilepuogumyeckoil cucreme,
3aKOHOB  COXPAaHEHMsI MacChl  BEIIECTB, IOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;

ONMHUCHIBATh M XapaKTepu3oBaTh TaONMuHy0 Gopmy Ilepuoanueckoit
CUCTEMbl XUMHUUYECKHUX OJJIEMEHTOB: pa3iuyaTh I[OHSATHUS «TJIaBHas
noarpynna (A-rpynna)» u «nodoynas noarpynna (b-rpynna)y, manbsie u
OOJbIIME TIEPHUOIBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuie «llepuognueckas cucrteMa XuMmMudeckux odnemeHtoB J[. M.
MeHnaeneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsl spa, OOIIee YUCIIO dJIEKTPOHOB U
pacrpeieieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UITMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakluu (MO0 YMCIYy M COCTaBy Y4YacTBYIOLIUX B pEaKIUU
BEIIIECTB, MO TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHUE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAsl OMUCAHUE TPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Ka4Y€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKUX [MPEBpAILCHUI B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO »JJeMeHTa Mo (opMysie COSAMHCHMUS,



MaCCOBYIO JOJIIO BCHICCTBA B paACTBOPC, IIPOBOAUTD paC‘{éTBI I10 YPaBHCHUIO
XUMHYECKOU pPCaKIuun,

MIPUMEHSITH OCHOBHBIC OTIEPAIlMH MBICIIUTECILHOM IEITEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHME, OOO0OIIeHHe, CHUCTeMaTU3aIuio, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CJICACTBEHHBIX CBS3€H — JJI1 M3y4EHUS CBOMCTB
BEIIECTB M XHMHYECKHX pEaKIuil, eCTECTBEHHO-HAyYHBIE METOJbI
MO3HAHUSA — HaAONIOZCHWE, W3MEpPEHHEe, MOJCIHPOBAHUE, JKCIECPUMEHT
(peanbHBIN U MBICTICHHBIN);

CJIEIOBATh MPaBHUJIaM ITOJIb30BAHUS XHMHYECKOM TTOCY0M U 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe TpaBWIaM OOpalieHus C BEIIeCTBAMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TI0 BBIMOJHEHUIO JTAOOPAaTOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJIYICHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposia ¥ KHCIOpOja), MPUTOTOBJICHUIO PACTBOPOB C OMPEIEIEHHOM
MacCOBOM J1oJield pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U MPOBOIUTH
XUMHYECKHE SKCIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB INENOYEH U
KHUCIIOT C TTOMOIIBIO MHJIUKATOPOB (JIAKMYC, (eHON(TATIEUH, METUIOPAHK

U IpyTHe).

K koHniy oOydenust B 9 kj1acce npeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX TOHATHUH: XHUMHYECKHUU
JJIEMEHT, aTOM, MOJIEKYJIA, WOH, KaTHOH, AaHWOH, IIPOCTOE BELIECTBO,
CJIO)KHOE BEIECTBO, BAJIICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBS3b, TEIJIOBOU A deKT
peakuuu,  MOJb, MOJSIpHBIM  00BEM,  pacTBOp,  AJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALINA, PEaKUMU HOHHOIO
oOME€Ha, KaTaJu3aTop, XHMHYECKOE€ paBHOBecHE, OOpaTUMble U
HEeoOpaTUMBbIE peaKLUHH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pPEAKIUH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIN,
aM(pOTEpPHOCTb, XUMUYECKast CBA3b (KOBaJICHTHas, VOHHAs,
MeTaJNInYecKas), KpUCTAITHYeCKasi periéTka, Koppo3usi METaJuIOB, CIUIABHI,
CKOpPOCTb XMMHUYECKON PEaKLHU, MPEAEIbHO AOIYCTUMAas KOHLIEHTpaLHs
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX IIOHATUM H
IIPUMEHSATH T MOHSTHUS IIPU OIIMCAHUM BEIIECTB U UX IIPEBPALLICHUN;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBlieHHUS (GopMyi
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKLIN;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, IIPUHAUIEKHOCTh BEIIECTB K
OTpeAeNEHHOMY KJIacCy COEOUWHEHUU 1o ¢dopmysaMm, BHUI XUMHUYECKOU
CBA3M (KOBAJIEHTHAsl, WOHHAs, MeETaJUIMYECKas) B HEOPraHUYECKUX



COCIMHEHMSX, 3apsijl MOHA 10 XUMUYECKON (dopMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCNUHEHUMN, THN KPUCTAIIUMYECKOU
PELIETKM KOHKPETHOT'O BELIECTBA;

packpeiBaTh cmbica Ilepmoamueckoro 3akona [[. WM. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHUE: OIHUCHIBATH W XapaKTepu30OBaTh
tabnuunyto (opmy Ilepuonnueckold CUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg mnoArpymnma (A-rpynma)» U «mmobouyHas
noarpynmna (b-rpynmna)», maneie u OOJbIIME NEPUOABI, COOTHOCUTH
0003Ha4YEeHUS, KOTOPhIE UMEIOTCSI B IEPUOAMUECKOM TabJIUIIe, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apAn  sAApa, OOIIee YHUCIO DJJIEKTPOHOB M paclpeleseHue HX 110
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIINE 3aKOHOMEPHOCTH B U3MECHEHHH
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHWI B Mpeenax MajblX NEPUOIOB U
[JIABHBIX MOATPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE JJIEMEHTBHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy U COCTaBY Y4YacTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEH OKHUCIIEHUs
XUMHUUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOmMEe W crenuuueckue XUMHYECKUe
CBOMCTBa TPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPKAAsl OMNKHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YypaBHEHHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISITb YPAaBHEHUS! BJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIU HOHHOTO
oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIINX CYIIECTBOBAHHE
TFEHETUYECKOU CBSI3U MEXAY BEIIECTBAMM PA3JIUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMIA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaiaHca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXKHOCTH TMPOTEKAHUS XMUMHUYECKUX TMPEBPAIICHUM B Pa3IMUHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMUMHYECKOro »3jeMeHTa Mo (opMmysie COeAUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKON pEeaKIuu;

COOI0IaTh TIPABUIIA MTOJIH30BAHUS XUMUYECKON TTOCYA0M U Ta00paTOPHBIM
o0opynoBaHMEM, a TakXkKe IMpaBuia oOOpalleHuss C BeIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKLIMSIMH IO BBIMOJHEHUIO J1TA0OPATOPHBIX
XUMUYECKHUX OMBITOB I10 MOJYYEHUIO U COOUPAHUIO Ira3000pa3HbIX BEIIECTB
(aMMMaka 1 yriaeKkucioro rasa);



MPOBOJIUTH PEAKIINH, TIOATBEPKTAFOIINE KAYeCTBEHHBIN COCTaB Pa3TUIHBIX
BEIICCTB: pAaCoO3HaBaTh OMBITHBIM TMYTEM XJIOPHA-, OpPOMHI-, HOAWI-,
kapOoHat-, ¢docdar-, cuwnmkar-, cyiabdar-, THIPOKCHUI-UOHBI, KaTHOHBI
aMMOHHMS W HMOHBI W3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIlUN MBICIIUTEILHOMN NEITETLHOCTH — aHATU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNES, CHCTEMATH3aIIMIO, BEISBIICHHE IPUYUHHO-
CJICICTBEHHBIX CBS3CH — JUIS M3yYEHUS CBOMCTB BEIISCTB M XMMHYCCKHX
peakIui, eCTECTBEHHO-Hay4YHbIE METOAbl IIO3HAHWS — HaOJI0JICHHE,
U3MEpEeHre, MOJIeIMPOBaHUE, SKCIIEPUMEHT (PeaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuyecTBo 4acos

Ne HaumeHnoBaHue pa3/iesioB u DJieKTpoHHBIE (HH(pPOBHIE)
n/n TeM NPOrpaMMbl Beero KontpoibHbre IIpakTaeckue 00pa3oBaTeJbHbIE Pecypchl
padoTbI padoThI
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHUSA
XuMusi — BaxkHasi 001acTh
11 €CTECTBO3HAHMSI U Bu6miorexa [IOK
' NIPAKTHYECKOU JEATEbHOCTH > 2 https://m.edsoo.ru/7f41837c
YeJIoBeKa
BerecTBa 1 xuMuueckue but6mmoreka [IOK
1.2 peaxiuu 15 1 https://m.edso0.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHelimme npeacTaBuTe/ Il HEOPraHNYeCKUX BellecTB
Boznyx. Kucnopon. Ilonsitue bu6mmoreka [IOK
2.1 00 okcrumax 6 https://m.edsoo0.ru/7f41837c
Bonopoa.Ilonsitue o kucinorax but6mmoreka [IOK
2.2 U COJSIX 8 1 https://m.edsoo0.ru/7f41837c
Boga. PactBopsl. [lousitue 06 bu6nmoreka [IOK
2.3 OCHOBaHUSX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuorexa [JOK
2.4 HEOPraHWYECKUX COCTUHEHU 11 1 1 https://m.edso0.ru/7f41837c
Hroro no paszneny 30
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Pa3znen 3. Ilepuoauyeckuii 3axoH u Ilepuoauveckasi cucrema xumudeckux 3jeMenToB /[. U. MenaeneeBa. CTpoeHune aToMmoB.

XumMu4yeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE P€aKI U

[leproguueckuii 3aK0H 1
31 Ilepnonnueckas cucrema . Bu6nuorexa [TOK
: XUMHYEeCKHX anemeHToB Jl. 1. https://m.edso0.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
XuUMHUYECKad CBA3b.
bu6mmoreka [IOK
3.2 OxucmurensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHEBIC pCaKHI/II/I
but6mmoreka [IOK
Uroro mo pasaeny 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
PesepeHOE BpeMmst 3 https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO HACOB I10
ITPOTPAMME 68 :
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9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposie)
Ne ni/m o0pa3oBaTe/bHbIC
NPOrpamMMmbl Beero Kontpoasnsie | IlpakTnueckue
padoTbI padoThI pecypeet
Paspnen 1. BemecTBo 1 XMMHYECKHE PeaKIUU
[ToBTOpEeHME U yriyOJIeHHE 3HAHUT bubmnotexa [JOK
11 OCHOBHBIX pa3/IesIoB Kypca 8 Kjacca 5 1 https://m.edso0.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX bu6mmoreka [JOK
1.2 peakIuit 4 https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs JUCCOLIMALIMSL. bu6mmoreka [JOK
1.3 8 1 1 https://m.edsoo.ru/7f41a636
XUMUYECKHE peakIy B pacTBOpax ttps://m.edsoo.ru a
Hroro no pazneny 17
Pa3znea 2. HeMeTaJIBI H HX COeTHHEHHUS
OO01mast XapaKTepUCTHKa XUMUIECKUX bu6mmoreka [JOK
2.1 anemeHToB VIIA-rpynmesl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO01as XxapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmsr. Cepa u ¢é 6 bubmuorexa [IOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
OO1as XxapakKTepUCTHKa XUMUYECKUX
23 s1eMeHTOB VA-rpymnmbl. A30T, pocdop u ux 7 1 butmorexa [OK
COCTHHCHHUS https://m.edsoo.ru/7f41a636



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

061ua$1 XapaKTCPUCTUKA XUMHUYCCKUX

bubmnorexa [JOK

24 anemeHToB [VA-rpynnsl. Yriepon u 8 httos:fim.ed (75412636
KPEMHUH U UX COSTUHEHUS ps.//M.€eds00.1u a
Uroro no pazneny 25
Pa3nea 3. Mera/ibl M MX COeAMHEHUS
5 but6mmoreka [IOK
3.1 Obuue cBoficTBa METAIIIOB 4 https://m.edso0.ru/7f41a636
. but6nmoreka [JOK
3.2 Baxkuelimme MeTaisl 1 UX COEIUHEHUS 16 https://m.eds00.ru/741a636
Hroro mo pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
but6mmoreka [IOK
4.1 BemecTBa 1 MaTepualibl B )KU3HU YeIIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro no pazneny 3
bu6mmoreka [JOK
Pesepsroe Bpems 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE 8 KJIACC

KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne I[aTa H“q)pOBbIe
Tema ypoka o0pa3oBaTe/ibHbIE
/1 Konrpoabnbie | IIpakTuyeckue = u3ydeHus
Bcero pecypcsl
padoTbI padoThI
[Ipenmer xumuu. Posib XUMUHU B )KU3HU bubnuorexa [JOK
1 yejioBeKa. Tejia u BemecTBa 1 https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 IlousiTue 0 MeTOMAX MO3HAHUSA B XUMUHU 1 hitps://m.eds00.ru/ff0d227e
[Tpaktrueckas padorta Ne 1 «IIpaBuna
3 paboThl B 1ab0paTopun U IpUEMBI . Bu6miorexa IIOK
obpalieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
Yucteie BemecTBa 1 cMech. CiocoOb! bu6mmoreka [IOK
4 pasaesneHust cMecen 1 https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas padota Ne 2
5 «Pasnenenue cMecel (Ha IpUMepe 1 BH6J_IHOTeKa HOK
OUHCTKY MTOBAPEHHOM COMH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI M MOJIEKYIIbI 1 https://m.edsoo.ru/ff0d2a6c
XuUMHYECKUE DJIEMEHTBI. 3HAKU bu6nmmoreka [IOK
7 (CHMBOJIBI) XUMHYECKHX DJIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bu6nuoreka [IOK
8 [TpocThie U CITOKHBIC BEIIeCTBA 1

https://m.edsoo.ru/ff0d2a6c¢c
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bubmuorexa [JOK

9 ATOMHO-MONEKYIISPHOE yHeHHE https://m.edso0.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBAa BEIIECTB.

10 Xumudeckas popmyina. BageHTHOCTD bubmorexa [OK
ATOMOB XHMUUECKHX 3IEMEHTOR https://m.edsoo.ru/ff0d2eae

L OTHocHTeNbHAs aTOMHAs Macca. bubmuorexa [IOK

1 OtHOcHTeNnbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

MaccoBas 10151 XHMUYECKOT0 3JIEMEHTA bubnmoreka [IOK

12 B CO€IUHEHNU https://m.edsoo.ru/ff0d350c
KomuuaectBo BemectBa. Moiib. bu6mmoreka [IOK

13 MomnsipHas macca https://m.edso0.ru/ff0d5230
DOU3NYECKUE U XUMUYECKHE SBICHUS. bu6mmorexa [IOK

14 Xumnueckasl peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 yclIOBHS TPOTEKAHUS bubmuorexa [IOK

15 XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUs1 MacChl BELLIECTB. bubnnoreka [IOK

16 XUMUYECKUE YPaBHCHHS https://m.edsoo.ru/ff0d3b88
Bbruncnenus Konu4decTna, MacChl

17 BEILECTBA 110 YPABHEHUAM XMMUYECKUX Bu6mmorexa IIOK
peakuuit https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHUeCKUX peakiuii

18 (coeMHEHNs], pa3I0KEHHS, Bubnmorexa [IOK

3aMeIIeHus, 0OMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JIomoHOCOB —

19 yuéHbliHIKKIONMeAUCT. OO600IICHIE 1 bubuorexa [IOK
CHCTEMATH3AIHS SHAHN https://m.edsoo.ru/ff0d40c4

20 Kontponbhas pabora Nel no teme bubmmoreka [IOK
«BelecTBa U XMMHYECKUE PEAKIMN https://m.edsoo.ru/ff0d4290

91 Boznyx — cmech razos. CoctaB bubnnoreka [IOK
Bo3ayxa. Kucinopong — anemenr u https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
dusnueckue 1 XUMUYECKHUE CBONCTBA

22 KUCIOpo/a (peakinuy OKUCICHUS, Bu6mmoreka IIOK
ropenne). [TousTie 06 OKcHRX https://m.edsoo.ru/ff0d4614
CriocoOslI MosTydeHus: KUCI0po/ia B

23 1a6OPATOPHH ¥ TIPOMBIIIIEHHOCTH. brbmmotexa LIOK
TIpUMEHEH e KUCIOPOIA https://m.edsoo.ru/ff0d497a
TemnnoBoit 3 ekt xumuueckon

o4 peaKIyy, IOHATHE O Bu6mmorexa [IOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U https://m.edso0.ru/ff0d4790
HHJIOTEPMHUECKUX PEAKLIUAX
TomnmmBo (HeTh, yroib U METaH).

25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI ero bubuoreka [IOK
NPe0TBpAIEHHS https://m.edsoo.ru/ff0d4c4a
[Tpaktuyeckas padora Ne 3 o Teme

26 «ITomy4yenue u cOOMpaHKe KUCIOPOA, bubmorexa [OK

W3yYEHHE ET0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae2
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Bonopon — anemeHT u mpocTtoe

bubmuorexa [JOK

21 BenecTBo. Haxoxaenue B mpuposae https://m.edsoo.ru/ff0d4dd0
duU3NYEeCKUE 1 XUMUYECKHE CBOMCTBA bubmunorexa [JOK

28 Bojopoaa. [Ilpumenenne Bogopona https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

29 TonsTue 0 KMONOTAX H COMIX https://m.edso0.ru/ff0d50d2
CriocoOsI MosTydeHus: BOAOPOa B bu6nuorexa LIOK

30 naboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padora Ne 4 o Teme

31 «ITonmy4yenue u coOupanue BOIOPO/A, bubuoreka [IOK
3yHeHHE ero CBOHCTE» https://m.edsoo.ru/ff0d4f42
MonsipHblit 00BEM ra3oB. 3aK0H bubnnoreka [IOK

32 ABorazpo https://m.edsoo.ru/ff0d542¢
Brruucienns o0béMa, KOJIMYECTBA

33 BEIECTBA T'a3a [0 €r0 H3BECTHOMY brbmmotexa LIOK
KOJMUECTBY BEIIECTBA WIH 06BEMY https://m.edsoo.ru/ff0d55a0
Breruucnenust 00bEMOB ra3oB 1o

34 YPaBHEHHUIO PEAKIIMU Ha OCHOBE 3aKOHa bubnmorexa LIOK
06 BEMHEIX OTHOIICHII Ta30B https://m.edsoo.ru/ff0d5708
duznveckre 1 XMMUYECKHE CBOMCTBA bu6mmoreka [IOK

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

36 CocraB ocnoBanuid. [lonsitue 06 bubmuotexa [IOK

WHJIHKAaTOpax

https://m.edsoo.ru/ff0d59e2
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Bona kak pactBoputens. HacbieHHbie

37 U HEHACBIIIIEHHBIE pacTBOPBI. MaccoBast bub6morexa [OK
JOJIS BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
IIpakTrueckas padora Ne 5 o teme

38 «HpHFOTf)BJIei{He paCTB?pOB c ) Bu6morexa [[OK
ONpEACICHHON MaCCOBOM 10JICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELLIECTBAY
Konrponsnas padora Ne2 o reme bubnuorexa LIOK

39 «Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KiaccuuKams, bubnmnoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenne u XMuMUYECKUE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubuoreka [IOK
OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHUs: COCTaB, KJIacCUpUKAIIHS, bubnmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[lonyyeHne u XUMHUYECKHE CBOICTBA bu6nnoreka [IOK

43 OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiaccudukarms, bu6nuoreka [IOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 IlonyyeHnue 1 XUMHYECKUE CBOMCTBA bu6nuorexa LIOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIIATypa,

46 CIIOCOOBI MOJTYYESHHS!, XUMUYECKHE Bubnnorexa [IOK
CBOICTBA https://m.edso00.ru/00ad9474
[IpakTueckas padora Ne 6. Pemenue

47 HKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME Bu6suorexa [OK
COEIMHEHUN»

I'eneTnyeckas cBsI3b MEXKIy KilaccaMu bubmmorexa [IOK
48 HEOPraHWYECKUX COCIMHEHUM https://m.edso0.ru/00ad9a50
. bubmuorexa [IOK

49 O00011IeHe U cucTEMAaTU3aIMsl 3HAHUN https://m.eds00.ru/00ad9ch?
KonTponbHas pabora Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPTaHHUCCKUX Bubmoreka [IOK
COeTMHEHHI" https://m.edsoo.ru/00ad9ela
[lepBBIe TOMBITKH KIACCHPUKAITAN

51 XMMHUYECKHX dJ1eMEHTOB. [ToHsATHE O Bu6mmorexa LIOK
IPYTINAX CXOJTHBIX IEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuoanueckuii 3aKOH U

52 [TeproanUecKas CUCTEMA XMMHYECKUX bubuoreka [IOK
sementos ]I, M. MeHeneesa https://m.edsoo.ru/00ada52c

53 0 bubmuorexa [IOK

CPHOZBL, TPYTIIBL, TOATPYIIIAT https://m.edsoo.ru/00ada52c

- Ctpoenue atomoB. CocTaB aTOMHBIX bubmuotexa [IOK

anep. M3oTonsl

https://m.edsoo.ru/00ada342
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CTpOCHI/Ie SJICKTPOHHBIX 000109€eK

55 aTOMOB 3JIeMEHTOB [lepronuecKoi Brbmmotexa LIOK
cucremst JI. V. Menneneesa https://m.edsoo.ru/00ada6bc
XapaKkTepucTUKa XUMUIECKOTO

- 9JIEMEHTA TI0 €ro MOJIOKEHUIO B Bu6mmoreka [JOK
Ilepnonnueckoii cucreme /l. M. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuogmdeckoro 3akoHa st
pa3BuTUA HayKku U npaktuku. /1. 1. Bu6mmoreka [JOK

o7 Menzenee — y4€Hbli, efaror u https:/m.edsoo.ru/00ada96e
IpaKTaHuH
DJEKTPOOTPUILIATETLHOCTh AaTOMOB bubmuorexa [JOK

58 XHMHUYECKUX DJIEMEHTORB https://m.edsoo.ru/00adaab8

bubmuorexa [IOK

59 Honuas xumuieckas CBssb https://m.edsoo.ru/00adac34
KoBasieHTHas nonsipHast XMUMUYECKast bub6nuorexa LIOK

60 CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHnTHas HenomasipHas XUMUYECKast bubmuotexa [JOK

61 CBS3b https://m.edsoo.ru/00adaab9

bubmuorexa [IOK

62 Crenenb okucieHns https://m.edsoo.ru/00adae28
OKHCINTEIFHO-BOCCTAHOBUTEIIBHBIC bu6nmmoreka [IOK

63 peaKIuu https://m.edso00.ru/00adb076

bu6mmoreka [IOK

64 OKHUCIUTENN U BOCCTAHOBUTEIU https://m.eds00.ru/00adb076

65 KonTponbhas pabora Ne4 mo Teme bubnmoreka [JOK
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((CTpOCHI/IC aToMa. XMMHYECKas CBSA3b»

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

PezepHslii ypok. O6001eHNE 1 bubmmorexa LIOK
66 CUCTEMATHU3aLMS 3HAHUN 1 https://m.edsoo.ru/00adb33c
PezepHslil ypok. O6001eHNE 1 bubmmorexa [IOK
67 CUCTEMAaTHU3aLs 3HAHUN 1 https://m.edsoo.ru/00ad9ch2
PezepHblii ypok. O600111eHNE 1 bubmmorexa [IOK
68 CUCTEMAaTHU3aLMs 3HAHUN 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KIIACC

KosanyecTBo yacos DJIeKTPOHHbIE
Ne Jara ungposrie
/i Tema ypoka Beero Kontpoabubie | I[lpakTuueckne u3yuenns o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypcsl
Ilepnonueckuii 3aKOH.

1 [leproanueckas cucteMa XUMHYECKUX 1 Bu6muorexa LIOK
anemeHToB /I. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMUYECKHX JJIEMEHTOB 1 bubnmorexa [IOK
MEPBBIX TPEX TIEPHOJIOB https://m.edso00.ru/00adb6b6
Knaccudukanus u HOMEHKIaTypa bub6nuorexa LIOK

3 HEOPraHUYECKUX BEIIECTB 1 https://m.edsoo.ru/00adb7e2
Bunisl xuMudeckoul CBSI3U U THIIBI bubmuorexa [IOK

4 KPUCTAJUTMYECKUX PEIIETOK 1 https://m.edso0.ru/00adbac6
KonTtponsnas padora Nel mo reme

5 «IToBTOpEHUE U yrnyOieHue 3HaHui 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca»

Knaccudukanmst XaMU4IeCKIX PeaKIIHii bubnmoreka [JOK

6 10 Pa3aUYHbIM IIPU3HAKAM 1 https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHYECKON

7 peakuuu. [TOHATHE O TOMOTEHHBIX U 1 Brbmiorexa [IOK

TCTCPOIrCHHBIX pCaKIUAX

https://m.edsoo.ru/00adbe9a
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ITousTHe 0 XUMHYIECKOM PaBHOBCCHHU.

8 MDakTOphI, BIMAIOIIME Ha CKOPOCTh brbmmotexa LIOK
XUMHHECKOi PEAKITHH 7 TIOTOKCHIE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PABHOBECHS
OKHUCIUTENbHO-BOCCTAaHOBUTEIIHHBIC bubmuorexa [IOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTUYECKOM

10 nucconuanyu. CHIbHBIE U CIa0bIE bubnnorexa [IOK
SMEKTPOHTHI https://m.edso0.ru/00adcd68

. bubmuorexa [IOK

1 MoHHble ypaBHEHU peakLi https:/m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U

12 OCHOBAHMH B CBETE TPEICTABICHHUI Brbmmotexa LIOK
06 IEKTPONHTHUECKOT TUCCOMMAIHT https://m.edso0.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJIEH B CBETE

13 TIpecTaBIeHHit 00 EHGJII/P/IOTCJQ HO/ISO {d8ho
AIEKTPOIUTUYECKON TUCCOLUALINUI tps://m.edsoo.ru/00a

. bu6mmoreka [IOK

14 TlonATne 0 ruApONH3E CONCH https:/m.eds00.ru/00add9d4
O060011eHNe U cUCTEMAaTH3AITUs bubmuotexa [IOK

15 3HAHUHI https://m.edsoo.ru/00addd12
[Tpaktuueckas paGora Ne 1.

16 «Pemenue 3KCriepuMEHTaIbHBIX bubmmorexa LIOK

3agaqd»

https://m.edsoo.ru/00addbfa
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Konrponsnas padora Ne2 o reme

bubmuorexa [IOK

17 «INEKTPOIUTHYECKAS TUCCOIIHALIHSL. hitos:/im.ed 100addech
XHWMHUUYECKUE PEAKLIUH B PACTBOPAX» s.//M.ds00.Turladdec
OO01mas xapaKTepUCTHKA raJOreHOB.

18 XuMuuecKkue cBOiCTBa Ha IpUMepe bubsmorexa [IOK
xmopa https://m.edsoo.ru/00addfe2

19 XmopoBogopoa. CoJsiHast KUCIIO0TA, bu6mmoreka [IOK
XMMHYECKHE CBOMCTBA, MOJyYCHUE, https://m.edsoo.ru/00ade104
MPUMEHEHHE
[IpakTueckas padora Ne 2 o Teme

20 «ToryyeHue COJIIHOM KUCIIOTHI, Brbmiorexa [IOK

" . https://m.edsoo.ru/00ade348
H3ydeHHUe e€ CBOMCTBY»
Breruricnenuss 1o ypaBHEHUSIM

21 XUMHYECKHX PEaKIMi, €CIIU OJMH U3 bubmmorexa [IOK
PEAreHTOB /1AM B M3GHITKE https://m.edsoo.ru/00ade488
OO6m1as XxapaKTepHUCTHKA DJIEMEHTOB bubmuorexa [IOK

22 VIA-rpymsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOAU(UKAIIUN CEPHI.

’3 HaxoxieHue cepbl v €€ COeTMHCHUI B Bu6miorexa [IOK
npuposie. XuMHU4YECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl

04 CepoBopaopoj, cTpoeHue, pusnyeckne bubmuotexa [IOK

U XUMHUYECKHE CBOWCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KUCIIOTa,

bubmuorexa [IOK

25 ¢du3nyeckue 1 XUMHUYECKUE CBOMCTBA,
MpHMeHeH7e https://m.edso0.ru/00adea28
XHUMHUUYECKUE PEAKLIUH, JICKALLINE B
OCHOBE ITPOMBILIJIEHHOT'O crocoba
" TIOJTy9EHUS] CEPHON KUCIIOTHI. Bu6miorexa [JOK
XUMUYECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKpYKarollIe cpeabl COETUHEHUSIMU
cepsl
Beruucnenue MaccoBoi 01U BBIXO/1a bubmuorexa [IOK
21 MIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VA-rpynmnsl. A30T, paclipOCTpaHEHHUE https://m.edsoo.ru/00adeeat
B IPUPOJE, ¢busnueckue u
XUMUYECKHE CBOWCTBA
AmMHaK, ero pu3nyeckue u
29 XUMUYECKUE CBOMCTBA, MOTyYEHUE U brbmiorexa LIOK
MpHMEHEHNE https://m.edso0.ru/00adf004
[TpaxkTrueckas padora Ne 3 o Teme
30 «IlonyueHre aMMUaKa, U3ydeHue ero brbmmotexa LIOK
CBOMCTEY https://m.edso0.ru/00adf180
21 A3oTHas KucioTa, e€ pusnueckue u bubnnoreka [IOK

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHUE HUTPATOB U COJIEH
aMMOHHMSI B KQU€CTBE MUHEPATBHBIX

32 yno6pennii. Xumudeckoe bubmmoreka [IOK
3arps3HEHne OKPYXKAIOWIEH Cpebl https://m.edsoo.ru/00adf518
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u

33 docdopuas kucaoTa, GU3MIECKUE U Butmmoreka IIOK
XMMHUECKHE CBOHCTBA, TTOTyICHHE https://m.edsoo.ru/00adf68a
Hcnonp3oBanue dhocharos B
Ka4yeCcTBE MUHEPAJIbHBIX YI0OpEHUH. Bu6suorexa [OK

34 3arps3HeHne PUPOJHOH CPeibl https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacnpocTpaHEeHHUE B

35 npupoze, PU3NUECKHUe U XUMUUECKHE bubuoreka [IOK
CBOICTBA https://m.edso0.ru/00adfd9c
Oxcuzpl yraepona, ux Gu3snueckue u bub6numorexa LIOK

36 XUMUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKUE TTPOOIIEMBI,

CBsI3aHHBIE C OKcuaoM yriepoaa (IV)
. bubmuorexa [JOK

37 YronbHAs KHCIOTA H &€ COMM https://m.eds00.ru/00ae006c¢
[TpakTrueckas padora Ne 4 mo teme

28 "[lomyyenue  yrJIeKMCiOro  rasa. Bu6mnorexa [IOK

KauecTBennas peakuus Ha
KapOoHATHOH"

https://m.edsoo.ru/00ae027e
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[lepBoHaYaBbHEIC TOHATHS 00

39 OpraHUYECKHX BEIECTBAX KaK O bu6morexa [IOK
COeTMHEHHAX YTIepo/ia https://m.edsoo.ru/00ae054e

bubnuorexa [IOK

40 KpemHnid u ero coeaunenus https://m.eds00.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue

" IKCICPUMEHTAIBHBIX 3a/1a4 110 TeMe Bubmorexa [IOK
«BaxHeHIIIe HeMeTalTbl U MX https://m.edso0.ru/00ae0bf2
COCIMHCHHUS
KonTtponsnas padota Ne3 mo reme

42 «BaxHeilime HeMeTaIbl U UX bubmorexa [OK
COETMHCHIS https://m.edso00.ru/00ae0e18
OO01mas xapaKTepUCTHKa XUMUIECKUX
3JIEMEHTOB — METAJIIOB.

13 Mertamueckas CBs3b U Bu6maorexa LIOK
MCTAITIICCKAT KPUCTATIICCKA https://m.eds00.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METaJlJIOB
XUMHYECKHE CBOMCTBA METAIIJIOB.

44 DK TPOXUMHUICCKHUI P Bubmorexa [IOK

HaHpH)KCHI/Iﬁ MCTAlJI0B

https://m.edsoo0.ru/00ael156
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O61ure crnocoOb! NOTYyYEHUS
meTajuioB. CriiaBel. Berarcnenus mo

45 YpPaBHEHUSIM XUMHUYECKUX PEAKIINM, bubmuorexa IIOK
CCIIU OJIMH U3 PEAreHTOB COLCPIKHUT https://m.eds00.ru/00ae1156
PUMECH
bubmuorexa [IOK
46 Tonsmie o Kopposuu MeTaIoB https://m.eds00.ru/00ae1278
bu6nuorexa LIOK
ar Illenounbic MeTabl https://m.edso0.ru/00ae14b2
OKcuabl U THAPOKCUJIBI HATPUS U bubnmoreka [JOK
48 KaJus https://m.edso0.ru/00ae14b2
[[lenoyHoO3eMENbHBIE ~ METAIBI  — bubmuotexa [JOK
49 KaJablIMHA 1 Maruui https://m.edsoo.ru/00ael15e8
. bu6nunorexa LIOK
50 BaxHCHIING COCUHCHNA KA https://m.eds00.ru/00ae15e8
O00011eHNE U cUCTEMATU3ALML
o1 3HAHHUI
JKECTKOCTH BOJIBI M CTIOCOOBI €6 bubmuorexa [IOK
52 YCTpaHEHUS https://m.edso00.ru/00ae1886
[Ipaktuyeckas padota Ne 6 o reme
53 "KECTKOCTH BOJBI U METOJIBI €€ bubuoreka [IOK
yerpanenus” https://m.edso0.ru/00aelae8
5 bubmuorexa [IOK
54 AmoMuHHII

https://m.edsoo.ru/00aelc64
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AmdoTepHbIe CBOCTBA OKCHA H

bubmuorexa [JOK

55 TUIPOKCHUAA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK

56 Keneso https://m.edsoo.ru/00ae1d86
OKcubl, THAPOKCHUIBI M COJIM KeJie3a bu6nuorexa LIOK

57 (IT) u »xene3a (III) https://m.edso00.ru/00ae35e6
O06001IeHNE U CHCTEMATH3AIIHAS

58 3HAHUU
[paktuyeckas padota Ne 7. Perenue
HKCIIEPUMEHTATBHBIX 3334 10 TEME Bu6moreka [JOK

59 «BaxHeumme MeTaubl 1 uX https://m.edsoo.ru/00ae3de8
COEIMHCHUS
Breruucienus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIN, eCIN ONH U3
pEareHToB JaH B U30BITKE UITU Bubmorexa [IOK

60 COIEPIKUT MPUMECH. Brrancaenus https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IIPOAYKTA
peakiu
O00011eHNE U cCUCTEMATU3ALMS

61 3HAHUU
Kontponbhas pabota Ne4 no teme

62 «BakHenmme MeTajlIbl U UX
COEIUHEHUS

63 BemecTBa u maTepuansl B bu6nuoreka [IOK

MMOBCETHEBHOM KM3HU YeJIOBEKa

https://m.edsoo0.ru/00ae3f50
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XHUMHUYECKOE 3arpsA3HCHUC

bubmuorexa [IOK

64 OKpYKalollei cpeabl 1 https://m.edso00.ru/00ae4270
Ponp xumMum B perieHuun bubmuorexa [IOK

65 HKOJIOTUYECKUX TTPOOIEM 1 https://m.edso00.ru/00ae4270
PesepBHblit ypok. O6006111eHE U bubnnoreka [IOK

66 CHUCTEMaTHU3alMs 3HAHUI 1 https://m.edsoo.ru/00ae0dOa

67 PesepBHsiit ypok. O600IICHNE 1 1 bubnmoreka [JOK
cUcTeMaTHu3alys 3HaHuH https://m.edsoo.ru/00adb33c
Peseprubiit ypok. O6001meHne u bub6mmorexa [IOK

68 CHCTeMaTH3alMs 3HAHUN 1 https://m.edso00.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME
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YYEBHO-METOIANYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxrmmonepHoe o6miectBo «M3narensctBo «IIpocsemnieHue

* Xumus, 9 kimacc/ 'abpuensu O.C., OctpoymoB W.I'., Cimagkos C.A.,

AxuuonepHoe obuiectBo «M3marenberBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Meroauueckue mocoous

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

peCypChl UHTEPHET






