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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTaBICHA Ha
OCHOBE TpeOOBaHUI K pPe3yJIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTEIbHON MPOTrPaMMBbI
OCHOBHOTO 00111eT0 00pazoBanus, mpeacraBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIICTIIUH MPEToJaBaHus
yueOHOro mpenMera «XuMmus» B 00pa3oBaTeNbHbIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma 10 XwMmuu Aa€T TpPEACTaBICHHWE O IEAX, OOINeW CcTpareruu
0oOy4eHHMsI, BOCIIUTAHUSA U Pa3BUTHUS, 00YYAIOIIUXCS CPEACTBAMU Y4E€OHOro MpeaMeTa,
yCTaHABJIMBAET  00s3aTeIbHOE  MPEIMETHOE  COJAEpXKaHUE,  IpeaycMaTpUBaeT
pacrpeneneHue €ro Mo KiaaccaM W CTPYKTYpUpOBaHUE IO pa3feinaM M TeMam
NporpaMmbl 1O  XHMHH, OINpEAETsAeT  KOJMYECTBEHHbIE W  KAa4eCTBEHHBIC
XapaKTePUCTUKU COJICPXKAHUS, PEKOMEHIYEMYIO TOCJIEA0BATEILHOCTh H3YUYEHUS
XUMUU C YU4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOIO
Ipouecca, BO3PAaCTHBIX OCOOEHHOCTEH OOydaroluxcs, OMNpeAesseT BO3MOKHOCTH
npeaMera Ui peanu3anuyd  TpeOOBaHMW K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOTpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a TaKkKe
TpeOOBaHUil K pe3ysibTaTaM OOy4eHHUsS XMMHUM Ha YPOBHE IeJIeH U3YUYeHUs MpeIMeTa U
OCHOBHBIX BUJIOB Y4EOHO-TI03HABATEIBHON JAEATEIHLHOCTA 00YYAIOMIErocs Mo OCBOCHHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XUMHUU CIYXKUT OCHOBOM 1t (OPMHPOBAHUS MHPOBO33PECHUS
oOy4Jaronierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €AMHCTBE MHpPA, BAXKHYIO POJIb
urparotT GopMUpyeMble XUMUEH MPEICTABICHUS O B3AaUMOMNPEBPAIICHUAX SHEPTUU U 00
HBOJIIOIIMHU BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS II100aTbHBIX MPOOJIeM YCTOWYHUBOTO
Pa3BUTHUSL YEIIOBEYECTBA — CHIPbEBOM, SHEPIreTHUYECKOW, MUILEBOM M 3KOJIOTMYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHECHMUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH I CaMOpa3BUTUS U (HOPMHUPOBAHMUS
KYJIbTYPbI IMYHOCTH, €€ 0011el U (YHKIIMOHATIFHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHWE MBINIJICHUS W TBOPYECKUX CIOCOOHOCTEH
0oOyJarommuxcsi,  HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4yeOHOW  JIeATEIIbHOCTH,
OKCIEPUMEHTAJIbHBIX U HUCCIEOBATENLCKUX YMEHHMM, HEOOXOIWMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOQPECCUOHATILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHeNUu(PUKON HAyIHOTO MBINIJICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3TJIAJIa HAa €IWHCTBO MPUPOJILI U YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHOHAYYHOM TPaMOTHOCTH O0YUaOIINXCS;

crocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO -
-HAy4YHbIM 3HAHUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B JKOJIOTUYECKOE
oOpa3zoBaHHne 00Y4aIOMUXCSI.

JlanHbpie HampaBieHUST B OOyYEHHM XHMHUHM OOECHe4MBAIOTCA Crenudukoit
colepkaHusi ~ ydyeOHOro  mpeaMmeTa,  KOTOPbIA  SIBISIETCA  NEAaroruuyecku



aJIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKM XUMHH Ha ONpEAeNEHHOM JTame e
pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO OOIIero oOpa3oBaHUsS OPUEHTHPOBAH Ha
OCBOCHHME OOYYaIOIUMHKCS CHUCTEMBbl IE€PBOHAYAIbHBIX TOHSATHM XWMHUH, OCHOB
HEOPraHWYECKOM XMMHUU U HEKOTOPBIX OTJAEIBHBIX 3HAYMMBIX MOHATUN OpPraHUYecKOn
XUMHUHU.

CtpykTypa coAepkaHusl MpOrpaMMbl IO XUMHUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro mnozaxojga K e€ wusyudeHuro. CoaepkaHue CKIaAbIBAETCS W3 CUCTEMBI
NOHATUA O XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATHI O XMMUYECKOU
peakuun. OO0e 3TH  CHUCTEMBl CTPYKTYpHO  OpraHM30BaHbl MO  NPHHLIMILY
IIOCJIEAOBATEIBHOIO DPAa3BUTUS 3HAHUM HA OCHOBE TEOPETHUYECKHMX ITPEICTABICHUM
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /[. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHUS O CTPOCHUM aTOMa U XUMHUYECKOH CBS3H;

— NPEJICTABICHUN 00 3IEKTPOJUTUYECKON TUCCOLMALIUN BEIIECTB B paCTBOPaX.

TeopeTnueckue 3HaHUA PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKHU ITOJITYYEHHBIX
U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBAaTEIbHO OT OJHOIO YPOBHS K
JPYTOMY, BBITIOJIHSS GYHKIIUUA OOBSICHEHUS! U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHSI U TIOJIYYEHUS U3y4aEMBbIX BEILIECTB.

OcBoeHue mporpamMmsl 10 XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MIPEICTABICHUS
0 XMMHYECKOW COCTABIISIOLIENM HAYYHOW KAPTHHBI MHUpPA B JIOTUKE €€ CUCTEMHOMN
IPUPOJIbI, LIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAHUIO M METOJaM IMO3HaHUS B
Hayke. M3ydyeHre XMMHUM ITPOUCXOIUT C MPUBIICUCHUEM 3HAHUWM U3 paHEe U3YYEHHBIX
y4ueOHbIX TpeaMeToB: «Okpyxaromuid Mupy», «buonorus. 5—7 knaccel» U «Pusuka. 7
KJIACC».

[Ipu u3ydeHHH XUMUU TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUN OCHOB XUMHUYECKOUH
HayKH Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOW EATEIbHOCTH
YelioBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajada y4eOHOTO
npeiIMeTa COCTOUMT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKUX 3HAHMM — Ba)KHEHIIMX
(dakToB, MOHATHN, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH, JOCTYMHBIX OOOOIICHMIA
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIEHUN K HAYYHBIM METOam
MO3HAHUS TPU WM3YyYCHUU BEIIECTB U XHUMHUYECKUX peakiui, B (GopMUpOBaHUU U
Pa3BUTHM TO3HABATEIbHBIX YMEHUW U UX NPUMEHEHUU B Y4eOHO-TIO3HABATEIBHOU U
y4eOHO-HUCCIIeIOBATENbCKON  JIEATEIbHOCTH, OCBOCHMHM  MpaBuWi  0€30MacHOro
oOpallleHus C BeIIeCTBaMU B IOBCEITHEBHOM JKU3HHU.

[Ipy u3yyeHMM XUMHUM Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (opmupoBaHME UHTEIJIEKTyaJlbHO Pa3BUTONM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHATHIO pELICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;



— HaINpaBJI€HHOCTh 00YYEHUSI HA CUCTEMATUYECKOE MPUOOIIEHUE 00YUaIOIIUXCS K
CaMOCTOSITEJIbHOM TTO3HABATEIbHOW JEATEIbHOCTH, HAy4YHbIM METOJAM TO3HAHUS,
(hOpMHPYIOIITUM MOTHBAIIHIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHue YCIOBUM, CHOCOOCTBYIOIIUX MPUOOPETEHHUIO OOYYAIOIIMMUCS
OTIBITA PA3HOOOPA3HON NIEATETLHOCTH, TIO3HAHUS U CAMOIIO3HAHMSI, KITFOUYEBBIX HABBIKOB
(KITFOUEBBIX KOMIIETEHIIMI), HMMEIOIINX YHUBEPCAIBHOE 3HAYEHUE [JIsl Pa3lIMyHBIX
BUJIOB JIESITEILHOCTH;

— dhopmupoBaHuEe 00MICH GYHKITMOHATHHOU U €CTECTBEHHOHAYYHOW TPAMOTHOCTH,
B TOM YHCJI€ YMEHHUM OOBSICHATHL W OIICHUBAThH SIBJICHUS OKPYXKAIOIIEro MUpa,
UCIIOJb3Ysl 3HAHUSI U OMBIT, MMOJYYECHHBIE MPHU HU3YYECHUU XUMHH, TPUMEHSATh UX TPH
pelIeHny NpooJieM B MOBCEIHEBHON KU3HU U TPYJIOBOM IESITEIbHOCTH;

— ¢opMupoBaHUE y OOYYAIOMIMXCS TYMAHUCTHYECKUX OTHOUICHWUM, TTOHUMAHUS
IIEHHOCTH XMMHYECKUX 3HAHUU [JIi BBIPAOOTKH HDKOJIOTHUECKH IIEJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYJIOBOM JIEATEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXarouen NpUpOTHON CPEbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOCHHsSI OOIICUYETIOBEYECKUX IIEHHOCTEHM, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIET0 O0y4YeHUSI.

OO61iee 4nCiIO 4acoB, OTBEAEHHBIX JIJII M3YUYEHUS] XUMHUHU Ha YPOBHE OCHOBHOIO
oOmiero obpa3oBanusi, coctaBisier 136 uacoB: B 8 kimacce — 68 wacoB (2 4daca B
HeJe0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIO).

COILEPKXAHUE OBYUYEHUA

8 KJIACC

ITepBoHaYa/IbHbIE XUMHUYECKHE TIOHATHS

[Ipenmer xumuu. Ponb XUMUU B KU3HU YETTOBEKA. XUMHUS B CUCTEME HayK. Tena u
BeniecTBa. OU3NUECKUE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOsIHME BemlecTB. [loHsTHE
0 METOJIax TO3HaHWSA B XUMHUHU. YucThle BemecTBa U cMmecu. CrocoObl paszjieneHus
cMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX IJIEMEHTOB.
[IpocTbie 1 CIOXKHBIE BEIECTBA. ATOMHO-MOJICKYJISIPHOE YUECHHE.

Xumudeckass Qgopmysa. BareHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTenbHas atoMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XUMUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemecrBa. Monb. MossgpHas Macca. B3auMocCBsi3p  KOJIMUECTBA,
Macchl U YHMClia CTPYKTYPHBIX €IUHMI] BerecTBa. Pacu€Trl 1o dopmMysiaMm XUMHUYECKHUX
COE€IMHEHUM.

OU3NYECKHE U XMMHUYECKUE SIBICHUA. XUMHUYECKAsl pEaKUuss U €€ IPU3HAKHU.
3aK0H COXpaHEHWsS MAacChl BEIIECTB. XHWMHUYECKHE ypaBHeHus. Kraccudukarms
XUMUYECKUX PEaKIIUN (COeTMHEHHUS, Pa3I0KEHUS, 3aMEIICHUs, 0OMEHA).



Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMMHYECKOW MOCYJOW, mpaBuiaMu paboThl B jJabopartopuu u
npuémMamMu oOpaileHus ¢ JabopaTOpHBIM O0OPYJIOBaHWEM, HM3yUYECHHE M OIHCaHUE
(du3NUecKuX CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIECTB, HAONIOACHHE (DUIUUECKUX
(rutaBieHMEe BOCKa, TasHHE JbJa, pacTUpaHUE caxapa B CTYIKE, KUIIEHUE U
KOHJICHCAIlUsl BOAbI) M XUMHUUYECKUX (TOpPEHHE CBEYM, IPOKAJIMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICUCTBUE MeJa C KUCJIOTOM) SIBIICHWU, HAONIOACHUE U OMHCAHHE
PU3HAKOB MPOTEKaHUSI XMUMUYECKUX pEeaKIMil (pa3iokeHue caxapa, B3auMOJICUCTBHE
CEpHOM KHUCJIOTBHI C XJopuaoM Oapus, pasinoxkeHue rugapokcuna wmeau () mnpwu
HarpeBaHWM, B3aMMOJEUCTBUE keje3a ¢ pactBopom coiau Menu (1), uzydenume
CIOCOO0OB pa3fiefieHus] CMECeil: ¢ MOMOIIBI0 MarHuTa, (pUIbTPOBAaHUE, BBHIIAPUBAHHE,
TUCTWIUIALINS, XpoMaTorpadusi, MpoBeeHUE OUYUCTKU TTOBApPEHHOW COJIM, HAOIIOJCHUE
U ONHCAHUE PE3YJbTATOB MPOBEICHHUS ONbITA, UIUTFOCTPUPYIOUIETO 3aKOH COXPAaHEHUs
MacChl, CO3/IaHKE MOJIeJIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPrAHNYECKNX BelIECTB

Bo3nyx — cmech raszoB. CocrtaB Bo3ayxa. Kuciaopoa — 3l€MEHT M MOpPOCTOE
BelecTBO. HaxoxaeHue kuciopoaa B mpupoje, Pu3nueckue 1 XUMHUUYECKUE CBOMCTBA
(peakiuu  ropenusi). Oxcunpbl. [Ipumenenue kucinopoga. CrocoObl MOIyYSHUS
KHCJIOpOJa B J1a0OpaTopuu U MPOMBIILIEHHOCTH. KpyroBopoT Kuciopozaa B MpUPO/IE.
O30H — a;oTponHas MoAU(PHUKALUS KHUCIOPOA.

TeruoBo#t 3G heKT XUMUYECKON peakIui, TEPMOXUMHUYECKUE YPaBHEHHUS, DK30- U
SHIOTEPMUYECKHE peakuuu. TOmIMBO: Yroib M METaH. 3arpsi3HEHUE BO31yXa,
YCHJICHHE MTapHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT M mpoctoe BeniecTtBo. HaxoxkaeHue Bomopona B IPUPOJE,
dbu3uYecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIoco0bl nosydeHus. Kucinorsl u
COJIH.

MonsipHbIii 00bEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHHSIM.

dusnueckne cBOMCTBA BOAbl. Bona kak pactBoputens. PactBopbl. HackimeHnHbie n
HEHACBILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIe. MaccoBas 107151 BEIIECTBA
B pacTBOpe. XUMHUECKHE CBOKCTBA BOJbl. OCHOBaHUA. Poib pacTBOpOB B MpUPOJE U B
AKU3HU YesnoBeka. KpyroBopot Boabl B pupoje. 3arpsa3HeHne npupoaHbix Boa. OxpaHa
Y OYHMCTKA MPUPOIAHBIX BOJI.

Knaccudukauus Heopranmueckux coenuHenuid. Oxkcunbl.  Knaccudukarms
OKCHUJIOB: cojieoOpaszyromue  (OCHOBHBIE,  KHCIOTHbIE,  aM(oTepHble) U
HeconeoOpa3zyromue. Homenkinarypa okcumoB. @u3nueckiue U XMMHUECKHUE CBOMCTBa
oKkcu10B. [lonydenue okcuaoB.

OcnoBanus. Knaccudukars oCHOBaHUHN: IMIETOYM U HEPACTBOPUMBIC OCHOBAHMSI.
Homenknarypa ocHoBaHuii. @Pu3MyYecKMe U XUMHUYECKHUE CBOMCTBA OCHOBAHMUM.
[Tosrydyenrne oCHOBaHUM.

Kucnorer. Knaccudukarus kucinor. Homenkmarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psa aktuBHOCTM MeTasuioB H. H. bekerosa. [lonyuenue
KHCJIOT.



Comn. Homenkmarypa coneil. ®Pu3nueckue M XUMHUYECKHE CBOWCTBA COJIEH.
ITonyuenue coien.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4ECTBEHHOE ONPEACICHUE COJICPKAHUSA KHUCIOPOJa B BO3AYyXE, IOJIYyYECHHUE,
coOupanue, paclo3HaBaHWE W W3YYCHHE CBOWCTB KHCJIOpPOAA, HAOIIOJCHUE
B3aUMOJICHCTBUS BEMIECTB C KHCJIOPOJOM M YCJIOBHUS BO3ZHHUKHOBEHHS U MPEKpalICHUS
ropeHus (moskapa), 0O3HaKOMJIEHHWE C O0pa3laMyd OKCHUIOB M ONMHCAaHUE HX CBOMCTB,
MOJIy4eHHe, COOMpaHHe, pacro3HaBaHWE M HM3YyYEHHE CBOMCTB BOAOpojJa (ropeHue),
B3auMoJielicTBue Bojopona ¢ okcuaoM wmeau (1)  (Bo3MOXXKHO HCHOJIbB30BaHKE
BHJICOMATEPHAIIOB), HAOIIOJCHUE OOpa3IOB BEMIECTB KOJIMYECTBOM |  MOJb,
UCCJIEIOBAHUE OCOOCHHOCTEW pPAacTBOPEHUS BEIIECTB C PA3IUYHOU PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOW JIOJIEW PAaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCICTBHE BOJIbI C MeTaylaMU (HATpUEM U KajblKeM) (BO3MOXKHO
WCIIOJB30BAaHUE  BHUIEOMATEPHUAJIOB), HCCIEIOBaHHE OOpa3IlOB  HEOPraHUYECKUX
BEIIIECTB PA3JUYHBIX KJIACCOB, HAOJIIOJCHUE HU3MEHEHHUS OKPACKW HWHIUKATOPOB B
pacTBOpax KHUCIOT M IMIenoyel, u3ydeHue B3aumonaeuctBusi okcuga meau (I) ¢
pacTBOPOM CEpPHOM KHMCJIOTBI, KHCJIOT C METAJUIAMHU, pPEAKUMKA HEeUTpaIu3aluu,
MOJTyY€HUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJIHOTO METala JPYTUM W3
pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTANBHBIX 33/1a4 MO Teme «BaXKHEWIlNe KIIacChl
HEOPraHUYECKUX COCITMHEHUI.

Hepuoanuyeckuii 3akoH u Ilepuognueckasi cucTeMa XUMUYECKHUX 3JIEMEHTOB
. N. MengeneeBa. CtpoeHue aroMoB. XuMUYeCKasi CBsA3b. OKHCJIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEaKIUU

[TepBbie MOMBITKU KJIacCUPUKAIIMU XUMUYECKUX dJIeMeHTOB. [loHsTHE 0 Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE H IIETOYHO3EMEJIbHbIE METaJUIbl, TaJOrEHBI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3ytoT aM(pOTEPHBIE OKCHIbI U THUIPOKCHUJIBI.

Ilepnonnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX diaeMeHToB 1. M.
MenneneeBa. Koporkonepuonnas u jgiauHHonepuoaHas ¢dopmel  [lepuoanueckoit
cucTtemMbl xumuueckux dneMeHtoB J[. WM. MengeneeBa. Ilepuonsl u  TpymimbL.
DU3NYECKNN CMBICI OPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX siaep. M3otombl. DnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000J04Y€K aTOMOB TepBbiX 20 XUMHUYECKUX dJIeMeHTOB [leproanueckoit
cucreMbl JI. M. Menneneesa. XapakTepuCTMKa XMMHUYECKOI'O DJJIEMEHTa IO €ro
nonoxenuto B [lepuognueckon cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTH UW3MEHEHHsI pajJdyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 0 IPYyNIIaM U IIEPUOIaM.

3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguyeckor CHUCTEMBI XUMHYECKUX
DJIEMEHTOB IS pa3BuTUs Hayku u npaktuku. . WM. MenngeneeB — yuy€HbId WU
rPaKJaHMH.

Xumuueckass cBs3b. KoBaneHTHass (monisipHass ¥ HEMOJSIpHAs)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBS3b.



Crenenb okucieHuss. OKHCIUTEIBbHO--BOCCTAHOBUTEIbHBIE peakuuu. IIpouecchl
OKHUCJIEHUS! M BOCCTAHOBJIEHNS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydyeHHE O00pa3lloB BEIECTB METAUVIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C pPacTBOpaMU KHUCJIOT M IIEJIOYEM, NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX HPHUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUid (TrOpeHue,
peaKkiuy pas3yioKeHUs, COSTUHEHMS).

Mexcnpeomemmnunie ceasu

Peanmu3anuss MeXIIpEeAMETHBIX CBS3€d NPH HM3YYCHMM XMMHUM B &8 Kiacce
OCYIIIECTBIISICTCSl Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAYyYHBIX MOHSATHUH,
TaK ¥ NOHATUHU, ABJISIIOIINAXCA CUCTEMHBIMU JUISl OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO--
Hay4HOT'0 IIUKJIA.

OO011ue ecTecCTBEHHOHAYYHbIE IOHATHSA: HAYYHBIN (DAKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalIM3, CHHTE3, KIAaCCU(PUKALHUS, NEPUOJUYHOCTb, HAOJIOJCHHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHNUE.

®u3uka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, WU30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYyJa, OJJIEKTPUUYECKUH 3aps], BEUIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, ras, (U3NYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHMUS,
KOCMOC, IUTaHETHI, 3BE311bI, COoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE MOPOABI, MOJE3HBIE
HCKOIIA€MBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHuYecKas peakius

Ilepnonnueckuit 3akoH. [lepnoanueckas cucrteMa XUMUYECKUX daeMeHToB 1. M.
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMMUYECKUX
JJIEMEHTOB NEPBBIX TPEX NEPUONOB, KAJINS, KAIBLWA U UX COCAUHEHUNA B COOTBETCTBUU
C TIOJIOKEHHEM JJIEMEHTOB B [leproanueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHUIbI XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U BUIA
XUMHYECKOU CBS3H.

Knaccudpukauns M HOMEHKJIAaTypa HEOPraHMYECKHX BeEIIeCTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSALIMXCSA K Pa3JIMYHBIM KjaccaM HEOPraHWYECKHUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMUYECKUX peakluil MO pa3iuyHbIM MpU3HAKaM (10 YHCITy U
COCTaBy y4YacCTBYIOIIMX B PEAKLMHU BEILIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTETNIEHEeW OKHCIICHUS XUMHUYECKHX DJEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHUIO
KaTajaus3aTopa). OK30- U S3HI0TEPMUUYECKUE PEAKLINN, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue o ckopoct xumuyecko peakuuu. Ilonsatune 00 oOpaTuMmblX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTr€HHBIX WU TE€TEPOrCHHBIX
peakuusax. [lonstme o karanmse. llonsatme o xumuueckom paBHOBecuU. PDakKTOpHI,



BJIMAIOOIMEC Ha CKOPOCTb XUMHUUYECKOM pe€akmyn W IIOJOKCHUEC XHUMHUYCCKOI'O

PaBHOBECHSI.
OKHCIIUTENHEHO-BOCCTAHOBUTEIILHBIE peaxiuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHLHOU peaKIuu. CocraBnenue ypaBHEHUM

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ pEAaKIMA  C  MCHOJIb30BAaHHUEM  METOJIa
AIEKTPOHHOTO OajaHca.

Teopust >IEKTPOTUTUYECKON IUCCOLUMALMHU. DJIEKTPOJIHUTHI U HEJIEKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHuU3M OUCCOLMALMM BELIECTB C PA3JIMYHBIMA BUJIAMHU
XUMU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu woHHOTO OOMEHA. YCIIOBHS TPOTEKaHHWS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKpAIEHHBIE HOHHBIE YpaBHEHUs peakiuii. CBOMCTBa KUCIIOT, OCHOBAHUN U
CoJIell B CBETE MPEJCTABICHUN 00 3JEKTPOJUTUYECKON aucconuanuu. KauecTBeHHbIE
peakuuu Ha UoHEI. [loHsATHE O THAPONH3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIIECTB — METAJJIOB M HEMETAJUIOB (IpaduTa U ajiMasa), CIOXKHBIX BEIIECTB (XJIOpHuaa
HATpUsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEaKIMU OT BO3JCHCTBUS
pazIUYHBIX (HAKTOPOB, MCCIEIOBAHUE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB,
Mpolecca TUCCOUMAMU KUCIIOT, IIEeJI0UYed U cojeil (BO3MOXKHO HCIIOJIb30BaHHUE BHUIEO
MaTepUalioB), IPOBEJACHUE OMBITOB, WILUTFOCTPUPYIOMINX MPU3HAKU TPOTEKAHUS PEAKIIANA
HOHHOTO 0OMeHa (oOpa3oBaHHE OCajKa, BBIACICHUE Tra3a, 00pa30BaHUE BOJIbI), OTBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (ropeHue,
peaKkuuu pasyoKEHUs, COCOUHEHHsS), pPACIO3HABAHME HEOPTraHMYECKUX BEIIECTB C
MTOMOIIILI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTauibl 1 MX coeIMHEHUST

OOmrast  xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH  CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (HU3MYECKHME CBOWCTBA MPOCTHIX
BEILIECTB — TajJloreHoB. XMMHUUYECKUE CBOMCTBA Ha MpUMepe xjopa (B3auMOJICUCTBUE C
MeTa/llaMHM, HeMeTajulaMH, Ienodamu). XjopoBogopona. ConsiHas — KUCIOTa,
XUMUYECKHEe CBOMCTBA, MOJyYeHUE, TpUMEHEeHue. JeicTBre XJiopa U XJIOPOBOAOPOaA
Ha OpPraHu3M 4ejoBeKa. BaxkHeilre XJIopuabl U UX HaXO0XKJICHHE B IPUPO/IE.

O6mrast xapakrepuctuka osnemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3UYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U Cephbl. AJJIOTPOINHBIC MOAU(PUKAIIMKU KUCIOPOJa U
ceppl. XuMHUECKHe CBoiicTBa cephl. CepoBogopoa, CTpoeHHE, GU3UUECKUE U
XUMHYeCcKue cBoMcCTBA. OKCHUIBI Cepbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHOB.
CepHas kuciora, pU3NYECKUEe U XUMHUYECKHE CBOWCTBA (OOIIME KaK MPEICTABUTEIS
KJlacca KHUCJIOT U crenuduyeckue). XUMHUECKHE pEakluu, JeKallhue B OCHOBE
IPOMBIIIEHHOTO croco0a MOoJdydyeHus CcepHOM KuciIoThl. [lpuMeHeHue cepHOit
kucioTel. CoNM  CEpHOM KHCIIOTHI, KAa4eCTBEHHAs peaknus Ha Cyab(aT-uoH.
Haxoxnenue ceppl u €€ coeauHeHWd B npupojae. XHUMHUYECKOE 3arps3HEHHE



OKPYXKAIOILEH Cpebl COEUHEHUSIMU CEpbI (KUCIOTHBIE JOXKIH, 3arpsI3HEHNE BO3/1yXa U
BOJIOEMOB), CITIOCOOBI €T0 MPEJOTBPAIICHHUS.

OO6miast  xapakrtepuctuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTEpHbIC CTEMEHU OKHUCICHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
¢usnyeckue M XuMUUeckue cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
du3nUecKkue U XMMHYECKHE CBOMCTBA, MOJydeHHe u npuMeHeHne. Colu aMMOHUS, UX
du3nueckue U XMMUYECKHUE CBOWCTBA, MpUMeHeHHe. KadecTBeHHas peakius Ha WOHBI
aMMOHUS. A30THasg KHUCJIOTa, €€ ModydyeHue, (PU3MYEeCKue M XUMHUYECKHE CBOWMCTBA
(oOmme Kak mpeacTaBUTENsl Kiacca KHCIOT M crnenuduyeckue). Mcnonb3zoBaHue
HUTPATOB M COJIEH aMMOHHSA B KaueCTBE MHMHEPAIbHBIX yn0oOpeHuil. XuMHUYECKOe
3arpsA3HEHUE OKpYXKAIOUIEH Cpellbl COCAUHEHUSIMU a30Ta (KHUCIOTHBIC JIOXKIH,
3arpsi3HEHHE BO3/yXa, MOYBbl U BOJOEMOB). Dochop, ammorpomnHbie MoaUbUKAIIIN
docdopa, dbuznueckue u xumuueckue cpoiictBa. Okcun dochopa (V) u dochopnas
KHCJIOTa, (PU3HYECKUE U XUMUYECKUE CBOMCTBA, noydyeHue. Mcnonb3oBanue dpocdaton
B KQUECTBE MUHEPAIbHBIX YA0OpEHUIA.

OO6mass xapakrepuctuka 3nemMeHToB |V A-rpymnmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHUS. YTIEpOJl, aUIOTPOIHbIE MOAU(PHUKALINHU,
pacnpocTpaHeHHEe B MNpUPOJE, (PU3MUECKHMEe M XUMHYECKHE CBOMCTBaA. AncopOuus.
Kpyrosopor yriepona B npupozae. Okcuipl yriaepoaa, uX pU3n4eckrue U XUMUYECKUE
CBOMCTBA, ACHCTBUE HA )KUBBIE OPraHU3MBI, [TOTYYEHUE U IPUMEHEHHE. DKOJIOTMYECKUE
npo0sieMbl, CBSI3aHHBIE ¢ OKcuzoM yriepozaa (1V), rumoresa rno6anbHOTO MOTEIICHUS
KJIUMara, MapHUKOBBIA d(dekT. YrompHas kucimora u e€ conm, ux (QuU3nYecKue u
XUMUYECKUE CBOICTBA, MOJy4YeHUE M NpuUMeHeHHe. KadecTBeHHas peakuusi Ha
kapOoHaT-uoHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHbIE TOHATUSA OO OPraHMYECKUX BEHIECTBAX KAaK O COCIUHEHHUSIX
yraepoja (MeTaH, dTaH, STUJIEH, alleTWJIEH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KHUCJOTA).
[TpupoaHbie HCTOYHUKH YTIIEBOIOPOAOB (YIroJib, MPUPOAHBINA a3, HeTh), MPOAYKTHI UX
nepepaboTku (OEH3WH), UX poOJib B OBITY M TpoMmbINieHHOCTH. [loHsITHE O
OMOJIOTUYECKH Ba)XKHBIX BEUIECTBAX: JKMpax, OelKax, yrieBoJax — U UX POJIM B JKU3HU
yejoBeka. MaTtepraibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUI.

Kpemnnii, ero ¢pusnyeckne U XuMHUYECKHUE CBOWMCTBA, MOJTYyYEHUE U TTPUMEHEHUE.
Coenunenust kpemHusi B npupoje. OOmue npeacrabieHus: o6 okcuae kpemuus (1V) u
KpeMHHEeBOM KucioTe. CUIMKAThl, UX HCIOJIb30BAHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxneifime cTpouTenbHblE MaTepualbl: KEpamMHuKa, CTEKIO, IIEMEHT, OCTOH,
xene300etoH. [IpobieMbl 6€30MacHOTO MCTIOIB30BAHMS CTPOUTEIBLHBIX MaTEpPHAIOB B
[MOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMil HAa XJIOPUA-WUOHBI U HAOJIOJCHHUE MPU3HAKOB HX
MPOTEKAHUs, OIBITHI, OTpaXaronue GU3NIEeCKIe U XUMUIECKHUE CBOMCTBA TaJIOTCHOB U
UX COEAUMHEHUH (BO3MOXKHO MCIOJb30BaHUE BHUAEOMATEPUATIOB), O3HAKOMIIEHUE C



oOpa3namMu XJOpPHIOB (TaJOreHHJ0B), O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€
COEIMHEHUSIMU (BO3MOKHO MCIOJIb30BAHNE BUIECOMATEPHATIOB), HAOJIIOICHHE MpoLecca
oOyrJIMBaHMs caxapa MoJ| JeHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3YUCHHE
XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHUCIIOTHI, MPOBEIACHUE KayeCTBEHHOMU
peakiuu Ha cynb(aT-uoH U HaOMIOJICHHUE MpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C
¢uznyeckuMu  CcBOWCTBaMHM a30oTa, (ochopa U UX coenuHEHUH  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEpPHAIOB), 00pa3liaMu a30THBIX U (HOCPOPHBIX yAOOpEHUI,
MOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE W HU3YyYEHUE CBOWCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHUS M (QocaT-UOH U M3YYEHUE MPU3HAKOB HUX
IIPOTEKAHUS, B3aUMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEABIO
(BO3MOHO HCIOJIB30BAHUE BUAECOMATEPUAIIOB), U3yUYEHUE MOJEIIECH KPUCTALITNYECKUX
pem€rok anMasa, rpaduta, (QynaepeHa, O3HAKOMIIEHHE C IPOLECCOM aacopOuuu
PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W YCTPONCTBOM MIPOTHBOTra3a,
MOJIy4eHUe, COOMpaHHe, pPAaclo3HABaHWE W H3YYEHHE CBOWCTB VYTIJIEKHCIIOrO Tasa,
MIPOBE/ICHHE KAUYECTBEHHBIX pEaKIM Ha KapOOHAT M CHJIMKAT-UOHBI W H3y4YEHUE
MPU3HAKOB  HMX  NOPOTEKaHWs, O3HAKOMJICHHME C  HOPOAYKUMEH  CHUIMKATHOU
POMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTANbHBIX 3aJad 1o Teme «BaxHelune
HEMETAJUTbI U UX COCTUHEHUS».

MeTa/luIbl M KX COeUHEHHS

OO0mast xapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHHMM HX
noJjioxkeHusa B [lepuonnueckon cucreme xumudeckux snemeHtoB [. 1. MenneneeBa u
ctpoeHusi aromoB. CTpoeHue MmeTauioB. Meraminmdeckas CBsi3b M MeTaJulnyecKas
KpUCTAINIMYECKAasT pemeTKa. OJIEKTPOXUMHUYECKUUA PpsAl  HAOPSHKEHUWA METaJlIoB.
duznueckre M XHMHYECKHE CBOMCTBa MeTauioB. OOmuMe crnocoObl MOIyYeHUs
MeTayuioB. lloHsTHE O KOppPO3WM METAJIOB, OCHOBHBIE CHOCOOBI 3allUTHl HUX OT
kopposun. CruiaBbl (CTaslb, YyTyH, TIOPATIOMUHII, OpPOH3a) 1 UX TPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.

[I{enounpie MeTayuibl: nojokeHue B lleproanyeckor cUCTEME XUMHYECKUX
aneMeHToB J[. WM. MeHneneeBa, CcTpoeHHME HUX aTOMOB, HaxO0XICHHUE B IPUPOLIE.
dusznyeckue W XUMHUYECKHE CBOWMCTBA (Ha mpuMepe HaTpusi U Kamus). OKCUIbl U
TUAPOKCUBI HATpUS U Kanud. [I[puMeHeHre MEeI0UYHbIX METAIJIOB U UX COCTUHECHUIA.

[IlenmoyHO3EMENBHBIE METAJIIIBI MArHUM 1 KAJIBIIUN: MMOJIO)KEHUE B [leproanueckon
cucremMe XxuMuueckux oanemeHTtoB J[. WM. MenngeneeBa, CTpOEHHME HMX aTOMOB,
HaxoXJIeHUe B mpupoje. PU3NMYeCKre U XMUMHUYECKHE CBOMCTBA MarHus U KajblIUsl.
Baxwneilimme coenrHeHUs Kanblus (OKCUI, TUIAPOKCUI, coiu). JKECTKOCTh BOABI H
CIIOCOOBI €€ YCTpaHCHHUSI.

AmomuHuii: onoxkenune B Ilepronnueckoil cucreMe XMMUYECKUX A1€MEHTOB /l.
N. MenaeneeBa, CTpOCHUE aTOMa, HAX0XKACHUE B pupoe. PU3NUECKUE U XUMUYECKHE
CBOMCTBa aTtOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U TUAPOKCH/IA AJTFOMUHHUS.

Keneso: nonoxenue B [lepuoanyeckon cucremMe XUMUYECKUX 3yiemMeHToB /[[. WM.
MenneneeBa, CTpOEHHE aTOMa, HaxOoXAeHUE B npuponae. Ousnyeckue u XMMHUYECKHE



cBoKcTBa xene3a. Okcuapl, ruapokcuasl U conu xenesa (1) u xenesza (111), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuyeckuii IKCnHepuMeHm:

O3HAaKOMJIEHUE ¢ 00pa3llaMyd METAJJIOB U CIUIaBOB, MX (M3HMUECKUMHU CBOWCTBAMH,
W3yYCHHE  PEe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  KCIOJIb30BAaHHE
BHJICOMATEPHAIIOB), 0COOCHHOCTEHN B3aUMOJEHCTBUSI OKCH/IA KabI[Us U HATPUSI C BOAOU
(BO3MOKHO HCIIOJIH30BAHUE BUJIEOMATEPHUATIOB), UCCIIEIOBAHUE CBOMCTB KECTKON BOJIBI,
mpoliecca  TOpeHust  kKeile3a B KHUCIOpoJe  (BO3MOXKHO — HWCIOJIb30BaHHUE
BUIEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKIMil Ha MOHBI: MarHus,
Kayblusl, alfoMuHMs, nuHka, xene3a (ll) u xenesa (l11), menu (Il), Habmrogenue u
ONMCaHUE TMPOLIECCOB OKpAIIMBAHUS IJIAMCHHM HOHAMU HATpUsl, Kl M KaJIbIUs
(BO3MOXKHO HCITOJIb30BAHUE BUJIEOMATEPHUATIOB), HCClIeOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATFOMUHUS U THUIPOKCH/IA IUHKA, PEHIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 M0
TeMme «BaKHEeUIlne METAITBl U UX COCTUHEHUS.

XHMMHS M OKPY:KaOLIas cpeaa

BemecTtBa m Marepuasbl B OBCEIHEBHOM JKU3HM 4YeENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB M XUMHUYECKHX peakuuii B ObiTy. [lepBasi momoinps mpu
XUMHYECKUX 0KOTraxX U OTPABIICHHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyXKawIleil cpenapl (mpeAenbHas AOMyCcTUMAs
KOHIIeHTparusi BemiectB, nainee — [I/IK). Ponb xumuu B perieHUd 3KOJIOTHYECKHUX
pooIeM.

Xumuueckuii IKCRepuUMenm:

U3y4eHHEe o00pa3oB MaTepuaioB (CTEKJIO, CIUIAaBbl METAJUIOB, MOJIMMEPHBIC
MaTtepuabl).

Meostcnpeomemmnule ceazu

Peannzanuss MeXnpeIMETHBIX CBA3€d NpU H3YyYEHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUM,
TaK ¥ MOHSTUHU, SBJISIFOUIUXCS CUCTEMHBIMU JJIsI OTJICIBbHBIX MPEAMETOB €CTECTBEHHO--
HAy4YHOTO IMKJIA.

OOmue ecTeCTBeHHO-HAay4YHbIE TIOHATHUS: HAay4yHbId (akT, rumores3a, 3aKoH,
TEOpHsl, aHaJIN3, CUHTE3, KJIACCU(PUKAIINSI, IEPUOTUIHOCTD, HAOII0/IEHNE, YKCTIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHUE, MOJIENb, SBJICHWE, MapHUKOBBIA A(DQPEKT, TEXHOJIOTHS,
MaTepualbl.

®dusuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, HU30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, AIEKTPUUECKUN 3aps]l, TPOBOJIHHUKHU, MOIYIIPOBOIHUKH,
TUJICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEI0, OO0OBEM, arperaTHoe COCTOSHHE
BEILIECTBA, a3, pacTBOpP, pPaCTBOPUMOCTb, KPUCTAIMYECKAs PEHIETKA, CIUIaBhbl,
¢du3nyueckre BETUYHHbBI, €UHUIBI U3MEPEHHUs, KOCMUUECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE31161, ComHILE.

buonorus: ¢orocunTe3, npixanme, Ouocdepa, DSKOCUCTEMa, MHUHEPAIbHbBIE
yA0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOSJIEMEHTHI, MUTATEIHLHBIC BEIICCTBA.



['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, IOJIE3HBIE
HCKOIIaeMbI€, TOILUINBO, BOJHBIE PECYPCHI.
IVNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHSI MIPOIPaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus
JIOCTUTalOTCS B XOJA¢ OOydYeHHs XUMHH B CIUHCTBE YUCOHOH M BOCHHTATEIBHOM
JESITETLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHCKUMU COIIMOKYJIETYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, TPHHATHIMH B OOINECTBE IPABUIAMHU U
HOPMaMH TIOBEJCHHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHHUS, CAMOPA3BUTHUS H
COLMAIIN3ALUHU 00YJaIOLITIXCSI.

JImgyHOCTHBIE pe3yIIbTaThI OTpaKaIOT TOTOBHOCTb 00yYaroIIuXCsI
PYKOBOJICTBOBATBCSI CHUCTEMOH MO3UTHBHBIX IICHHOCTHBIX OPUEHTAIMH W paCIIUPEHUE
OTIBITA JICATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[ICHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYpPHOMY, HUCTOPUYECKOMY U
HAYYHOMY HACIICJIMI0, TIOHUMAaHHS 3HAYCHUS XWMHUYECKOH HAyKM B IKH3HH
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIQJIETh JIOCTOBEPHOW WH(pOpMAIHeld o
MEePEIOBBIX JOCTIKCHHAX W OTKPBITHAX MHPOBOM UM OTCYECTBCHHOW XHMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPECTABIICHHUS O COIMATIBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHUN
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4eOHO-HCCIIeIOBATEIbCKON, TBOPUECKOW U JAPYTUX BHIAX JESATEIHHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOW JIESTENBHOCTH TIPU  BBHIMOJHEHUH  Y4EOHBIX,
MO3HABATEIBHBIX 33Ja4, BBIMOJHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUH
Y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHUIO W B3aMMOTIOMOIIM B TPOIIECCE
ITON y4eOHOH NesSTeNbHOCTH, TOTOBHOCTH OLEHMBATH CBOE TOBEJCHHE M TMOCTYIKH
CBOMX TOBApHIICH C MO3UIMHA HPABCTBCHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUSI
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PECHYCCKHE TMPEJACTABICHUSI O BEINECTBE M XUMHYECKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U COCTABIISIONINE OCHOBY
IUIA TIOHUMAaHHUs CYIIHOCTH HAy4YHOH KapTHHBI MHUpA, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKAa C MPHUPOTHON CpPEoH,
O POJIM XMMHUH B MIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIC MOTHBBI, HANPABJICHHBIC HA IOJYYCHHUE HOBBIX 3HAHHU 10
XMMUHW, HEOOXOAWMbIe [Uisi OOBSCHEHHs HAOIIOZaeMBbIX TPOIECCOB W SBJICHUM,
MO3HABATEIIbHOM, MHPOPMAIMOHHON U YUTATEIILCKOW KYJIBTYPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITEJIbHOM pabOThl ¢ YYeOHBIMM TEKCTaMH, CIPABOYHOW JIUTEPaTypoOH,
JOCTYITHBIMU TEXHHUECKUMH CPEIICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHH;



uHTEpeC K OOYy4YEeHHI0O U TO3HAHHWIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K CaMOOOPa30BaHUIO, MPOEKTHOW M MCCIIEIOBATENIbCKON IEATENBHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS OOY4EHHUS B JaJIbHEUIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHUE LIEHHOCTU >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/I0pPOBBIi 00pa3 KU3HHU, OCO3HAHUE MOCIIEACTBUI 1 HETIPUSATHE BPETHBIX
npuBbIUEK (YHNOTPEOJICHUS] aJKOroJisi, HApPKOTUKOB, KYpPEHHUs), HEOO0XOIUMOCTH
coOJIo/IeHUs TpaBui 0€30MaCHOCTH MpU OOpaIleHUH ¢ XMMUYECKMMU BEIIECTBAMH B
OBITY U peabHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY HM3YYEHHIO Ipodecchil M Tpyaa pas3iMyHOro poja,
YBaXXEHHE K TPYAY U pe3ysibTaTaM TPYIOBOH JESITEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHUSI TIPEJAMETHBIX 3HAHMM 1O XUMHUHU, OCO3HAHHBIM BBIOOP MHIWBUIYaTbHOMN
TPAaEKTOPUH TMPOJOJDKEHHUS] 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIHON
MpOPECCUOHAIBHON JEATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh
a/JIalTHPOBAThCA B MpOo(heccroHaIbHOM cpere;

6) 3K0JOrNYecKOro BOCTIMTAHUS

AKOJIOTUYECKH 11€1eCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOUYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBaHUS, MOHMMAHHE LIEHHOCTU 3JI0POBOIO M O€30MacHOro
oOpaza J>KWM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UYECKOMY U
NCUXUYECKOMY 3/10pOBbIO, OCO3HAaHHE IIEHHOCTH COOIIOICHUS MpaBuil O€3011acHOrOo
MOBECHUS MPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOXKAIOIINX 37I0POBBIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJydyaeMmble MNpPU HM3YYECHUU XUMHH, IJIs
peLIeHUsT 3a/1a4, CBSI3aHHBIX C OKPYXKAKOLIEH NPUPOJHOU CpPEIOW, ISl IMOBBILICHUS
YPOBHSI IKOJIOTHYECKOUN KYJIbTYPhI, OCO3HAHUSI TJIOOAIIBHOTO XapaKTepa dKOJOTHYECKUX
npoOjeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOJOB XHWMHH, HKOJIOTHYECKOTO
MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEILHON, KOMMYHUKATUBHON U
COLIMAIBHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeIMETHBIX PE3YyJIbTAaTOB  BBIICIAIOT 3HAYUMbBIC IS
(bopMHpOBaHUS MHUPOBO33PEHUS] OOIICHAY4YHbIC MOHATHUS (3aKOH, TEOPHs, MPHUHIIMII,
runoresa, pakt, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax U MO3BOJISIOT HA OCHOBE 3HAHUM M3 ITUX
MpeaMeToB (OPMUPOBATH TMPEACTABICHUE O IEJIOCTHOM HAy4YHOW KapTHHE MHpa, U
VHUBEpCalIbHbIe  y4eOHble  JNeWcTBUS  (MMO3HABATENbHBIC, KOMMYHUKATUBHBIC,
pEryJsTUBHBIE),  KOTOpble  o0ecrneyuBalOT  (HOPMUPOBAHME  TOTOBHOCTU K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHON e TENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiicCTBUSA

ba3oBble Jornyeckue 1efcTBUA:



YMEHUS UCTOIH30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHHUS TIPU OCBOSHUW 3HAHUIA:
PACKpBIBAaTh CMBICII XUMHUYECKUX TIOHATHHA (BBIACIATh WX XapaKTePHBIE MPU3HAKH,
yCTaHABIIMBaTh B3aWMOCBSI3b C JIPYTUMH TOHSATHSAMH), HWCIOJIH30BATh IMOHSATHS IS
OOBSICHEHUSI OTICNBHBIX (AKTOB W SIBIICHUH, BBIOMPATh OCHOBAHHS W KPUTCPUU IS
KIaccu(puKanuu XUMHUYECKUX BEIIECTB M XHWMHYECKHX PEaKIWi, yCTaHABIHBATH
MIPUYMHHO-CJICACTBEHHBIE CBSI3U MEXKIY OOBEKTAMU HW3YYCHHS, CTPOUTH JIOTHYCCKUE
paccyxaeHus (MHAYKTHBHBIC, JCIyKTHUBHBIC, IO AaHAJIOTHH), JeJaTh BBIBOABI U
3aKJIIOUCHUS;

YyMEHHE TIPUMCHATH B TMPOIECCe T[O3HAHWUA TOHATUA (MPEAMETHBIE U
MeTaIpeAMETHBIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HWCIOJIb3yeMble B XHUMUU,
mpeoOpa30BbIBATh MIUPOKO TMPUMEHSEMbIC B XUMHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMHUYeckas Gopmylia U ypaBHEHHUE
XUMUYECKON peaklMy — MPHU PEIIeHUN Y4eOHO-TT03HABATENbHBIX 33/1a4, C YUETOM ITHUX
MOJICIIBHBIX TIPEJICTABIICHUH BBIABJIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKU
MU3y4aeMbIX OOBEKTOB — XHMMHUYECKHX BEIIECTB W XWMHUYECKHX PEAKIMH, BBISBIIATH
o0mue 3aKOHOMEPHOCTH, TPUYUHHO-CIICICTBCHHBIC CBS3W W IPOTUBOPEYHS B
U3y4aeMbIX IIPOIIeCcCax U SIBJICHUSX.

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

YMEHUE WCIIOJIb30BaTh IIOCTABJICHHBIC BOIPOCH B KAdeCTBE WMHCTPYMEHTA
MMO3HAHUS, a TaK)K€ B KA4ECTBE OCHOBBI JUIsI ()OPMHPOBAHHUS THUIIOTE3bI MO MPOBEPKE
PaBUJIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

OpUOOpPETeHNEe OMbITa 1O IUIAHWUPOBAHUIO, OPTaHMU3alMd U  TPOBEJICHUIO
YUYCHMUYECKMX  OJKCIEPUMEHTOB, YMEHHME HaOmomaTh 3a XOJOM  TIpolecca,
CaMOCTOSTEIIbHO TPOTHO3UPOBATh €ro pPe3ysibTar, (GopMyIupoBaTh OOOOIICHUS U
BBIBOJIBI 10 PE3yJIbTaTaM TPOBEIEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATH OTUYET O
poJieTIaHHON paboTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HH(GOPMAIIHIO
Pa3IMYHBIX BUIOB W (OPM MPEACTABICHUS, IMOIYyYaeMyI0 W3 Pa3HBIX HCTOYHHKOB
(HayYHO-TIOMYJISIpHAS JINTEpaTypa XUMHUYECKOTO COJIEepKaHUs, CIPAaBOYHBIC MOCOOWMS,
pecypcbl MlHTepHETa), KpUTUYECKH OIICHUBATh MPOTHBOPEYMBYIO M HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHUE TPUMEHATHh PAa3JIMYHbIE METOABI M 3alpOChl NPH TOHCKE M OTOOpE
uH(GOPMAITUU U COOTBETCTBYIOIINX JTaHHBIX, HEOOXOAMMBIX JIJISI BBIMTOJTHEHUS YICOHBIX
¥ TI03HABATENLHBIX 3a/lad OMNPEACIEHHOTO THUIA, MPUOOPETEHHE OmbITa B 00JACTH
UCIIONIb30BaHUs ~ MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIaJICHUE
KyJIbTypOll  aKTUBHOTO  WCIOJB30BAHUS  PA3IWYHBIX  TOWCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANBbHYIO (OpMY MpencTaBiIeHHs HHPOPMAIUH |
WLTIOCTPUPOBATH pelllaeMble 3a/1a4ll HECIOKHBIMH CXEMaMH, AHarpaMMaMH, TPYTHMH
dbopmamu rpaduku 1 UX KOMOUHAITUSIMU;



YyMEHHE HCIIOJIb30BaTh W  aAHAIM3MpPOBaTh B  Mpolecce yduyeOHOW U
HCCIIEIOBATENIbCKOM  ACSITEIbHOCTH HMH(DOPMALMIO O BIHUSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEH TPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIe NeHCTBHUS:

YMEHHS 3ajJiaBaTh BOIMPOCHI (B XOJ€ auUayiora W (WJIM) JUCKYCCHH) MO CYIIECTBY
o0cyX1aemMoi TeMbl, (OPMYIUPOBATH CBOH MPEATIOKEHUS OTHOCUTEIHHO BBITIOJTHEHHUS
NPEAJIOKEHHON 3a/1a4H;

YMEHHUSI IPEACTABIIATH MOJYYEHHBIE PE3YJIbTAThI TO3HABATEIBHOM NEATEIIBHOCTH B
YCTHBIX M THMCBMEHHBIX TEKCTaX; JAEJIaThb IPE3CHTAIUI0 PE3YJIbTATOB BBINOJIHEHUS
XUMUYECKOTO DJKCIepuMeHTa (7abopaTOpHOTO OIbITa, JabopaTOpHOM pabOTHI IO
WCCJICIOBAHHUIO CBOMCTB BEIIECTB, yUEOHOTO TIPOEKTA);

YMEHHUSI y4yeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
NIO3HABATEJILHOM M HCCIIENOBATEIBCKON JEATEIBHOCTH INPU PELICHUH BO3HHUKAOIIUX
po0JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAHMS MO3HUIMKI (00CYyXACHMS,
OOMEH MHEHHSIMH, «MO3rOBBI€ IITYPMbD», KOOpPAWHALMS COBMECTHBIX JCHCTBUM,
OTIpe/ICJICHHE KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHOW pabOThI U Apyrue).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CaMOCTOSITENIBHO OINpPEAENATh eI JEATENbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBaTh W TMpPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOKO
NEeSATENbHOCTh, BBIOMpaTh Haubosee 3(P(EeKTHUBHBIE CIOCOOBI PEIICHHS YYE€OHBIX U
NO3HABATEJBHBIX  3aJa4, CaMOCTOATEIBHO COCTAaBJISATh WM  KOPPEKTUPOBATH
IIPEJIOKEHHBIA aITOPUTM JECUCTBUM NIPU BBINOJHEHUH 3aIaHUN C YYETOM IOJYUEHHUS
HOBBIX 3HAHMM 00 H3ydyaeMbIX OOBEKTAX — BEIIECTBAX U PEaKIUIX, OIICHUBATh
COOTBETCTBHE MMOJYYEHHOIO pe3ysbTaTa 3asBJICHHON LEIU, YMEHUE HCIOJIb30BATh U
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeamMeTHBIX pe3ysbTaTOB MO OCBOCHUIO 00513aTENBHOIO COJEpKaHus,
YCTaHOBJICHHOT'O JTaHHOM (enepaibHON paboyeil mporpaMMOi, BBIAEISIIOT: OCBOEHHBIE
0Oy4aronIMMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM, crienupuyecKue s
npeIMEeTHON 00acTu «XUMHs, BUABI JEATEILHOCTH MO MOJYyYEHHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTalru, Npeodpa3oBaHUIO U MPUMEHEHHUIO B PA3IUYHbBIX YU€OHBIX U HOBBIX
CUTYyalUsX.

K xoHmy oOydyeHuss B 8 kiacce mpeameTHble pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKUX IMOHSATHUI: aTOM, MOJIEKYJa, XUMHUYECKUN
AJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OIHOpPOAHAs U
HEOJHOPOJIHAsI), BAJEHTHOCTb, OTHOCUTENbHAs AaTOMHAas W MOJEKYJSIpHAas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsA Macca, MaccoBas JI0JIsl XUMHUYECKOr 0 3JIEMEHTA
B COCAMHEHUHM, MOJSIDHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUILIATETILHOCTD, CTENEHb OKUCICHHS, XUMUYECKasl peakius, Kiaccupuraius
pEeaKLMii: peaKkMU COSIUHEHUS, PEAKIUHN PA3I0KEHUS, PEAKLIUN 3aMEILEHUs, PeaKIun
o0OMeHa, 3K30- U SHIOTEPMUYECKUE PEaKIH, TeIIOBOM 3(peKT peakuu, sapo atoma,



AIIEKTPOHHBIN CJIOM aToMa, aToMHas OpOWTanb, paguyc aromMa, XMMHUYECKas CBA3b,
IOJISIpHAsE W HEMNOJSApHAs KOBAJICHTHAs CBS3b, MOHHAsA CBA3b, MOH, KAaTHOH, AHHWOH,
pacTBOp, MaccoBas J10Ji BellecTBa (MPOLIEHTHAs] KOHIIEHTPAIIKsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHWYECKHX MOHSITUH M NPUMEHSATH 3TU
MIOHATHSI TIPYU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJIeHUs (OpPMyd BEIIECTB H
YPAaBHCHUN XUMHUYECKUX PEAKIINN;

OMpeeNsaTh BaJECHTHOCTb ATOMOB JJIEMEHTOB B OHHApHBIX COCJUHEHUSX, CTEMCHb
OKHUCJICHUSI DJIEMEHTOB B OWHApHBIX COCAUHEHUSX, NPUHAAJEKHOCTh BEIIECTB K
onpeneNnéHHOMY KIAcCy COEAMHEHUH 1o ¢opMylaM, BHJ XHUMHUYECKOH CBS3H
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAaHUYECKUX COCANHEHUSX;

packpbiBaTh cMmblci llepuoanueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUPOBATH
[IOHUMAHHUE IIEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKMX 3JIEMEHTOB OT HX
ojokeHuss B llepmoamueckor cucTeMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
ITIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTraapo;

ONKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoamueckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pasiinyaTh MOHATUSA «rJaBHas mnoarpynmna (A-rpymnma)» u
«mobounas mnoxarpynna (b-rpynma)», manble W OOJBIINE NEPUOJBI, COOTHOCUTH
0003HaueHus, KOTopble UMeroTcs B Tabnuie «llepuoanueckas cucteMa XMMUYECKUX
anemeHToB J[. M. Menneneesa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsii  sjapa, oOllee YHUCIO 3JIEKTPOHOB H
pacnpeziesieHue UX MO0 JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA, XUMHUYECKUE
peakuuu (IO YMCIYy U COCTaBY YYAacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEMJIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  MOATBEpXJasi  ONUCAHWE TMPUMEPAMH  MOJIEKYJSAPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAaHUS XUMHYECKUX MTPEBPAILICHUN B PA3JIUYHBIX YCIOBUSAX;
BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO
JOJTI0 XUMUYECKOTO 3JIeMEHTa 1o (JOpMyJie COeIMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW pPEaKLUN;

IIPUMEHSATh OCHOBHBIE ONEPAlU MBICIUTENBHON EATEIBHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNEe, CUCTEMATH3AIUI0, KIACCU(UKALINIO, BBIABICHUE MPUYUHHO-
-CJIE€ACTBEHHBIX CBA3€M — JUISI M3YYEHHS] CBOMCTB BEIIECTB M XMMHUYECKUX pPEAKIUU,
€CTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS — HA0JII0/IEHNE, U3MEPEHHE, MOACINPOBAHNE,
AKCIEPUMEHT (pPeabHbIN U MBICIICHHBIN);

CleloBaTh MpaBWjiaM TMOJb30BaHUS XHMMHYECKOW TOCYyAOM U  JaOOpaTOPHBIM
o0opynoBaHuEM, a TakKe MpaBUjaM OOpAIlEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKITUSMU TI0 BHITIOITHEHUIO JTAOOPATOPHBIX XUMHUECKHUX OMBITOB TIO MOTYYEHUIO U
coOUpaHuI0 Ta3000pa3HBIX BENIECTB (BOAOPOJA W KHUCIOPOJAa), HPUTOTOBJICHHUIO



PacTBOPOB C OMNPENEIEHHOM MacCOBOW JOJIEW PAaCTBOPEHHOTO BELIECTBA, INIAHUPOBATH
Y IPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOYEN H
KHUCJIOT C MOMOIIbI0 UHANKATOPOB (JTaKMyC, (peHOoJIPTaIenH, METUIIOPAHXK U IPyTHUE).

K xoHiy oOydyeHust B 9 kijacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX MOHATHA: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, NOH, KATUOH, AHUOH, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTEIIEHb OKHUCJIEHUS, XMMHYECKas pEeaKlus, XUMHYECKas
CBA3b, TEIUIOBOM 3(PEKT peakinu, MOJb, MOJSPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DAJCKTPOJUTHYECKAss JUCCOLMAIMSA, PEAaKIMH HOHHOTO OOMeHa,
KaTajin3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpAaTUMbIE pPEaKLUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKHUCIWTEIb,  BOCCTAaHOBUTEID,
OKHCJICHHE U BOCCTAHOBJIEHHME, aIOTPONMs, aM(pPOTEpPHOCTb, XUMHUYECKas CBA3b
(koBaneHTHasi, HWOHHAs, METAJUIMYECKas), KpUCTAJUIMUECKass pemeTKa, KOoppo3us
METAJUIOB, CIUIABBbl, CKOPOCTb XMMHUYECKOW PpEAKLUNH, MPEIEIBbHO JTOIyCTUMAs
koHueHTpanus [[JIK BemecTsa;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX MOHSITUH W TPUMEHSATH 3TU
MOHSTHS MPU ONMCAHUY BEIIECTB U UX NPEBPALICHU;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJ€HHMS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;
ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHMS XUMHYECKHX JJEMEHTOB B
COCAMHEHUAX PAa3JIMYHOIO COCTaBa, IPUHAIEKHOCTH BEIIECTB K OIPEACIEHHOMY
KJIAcCy COCAMHEHHM 1o (opmynaM, BUI XUMHUYECKON CBs3U (KOBAJCHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPTraHWYECKUX COCJUHEHUSX, 3apsA]l MOHA IO XUMUYECKOU
(dopmyne, xapakTep cpenbl B BOJHBIX PacTBOpaX HEOPraHUYECKHX COCAMHEHWH, THII
KPUCTAJNINYECKOU PEIIETKN KOHKPETHOI'O BELIECTBA;
packpsiBaTh cMbIc [lepuoanueckoro 3akona Jl. M. MeHneneeBa u 1€eMOHCTPHUPOBATH
€ro NMOHMMAaHHE: ONMHUCHIBATh M XapaKTepu3oBaTh TabiuuHyro ¢opmy lleproamueckoil
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3linyaTh MOHSTHUS «rJlaBHas mnoArpynna (A-
rpynmna)» u «mnobouyHas mnoarpynna (b-rpynma)», Manbie ¥ OoJiblliie TEPUOIbI,
COOTHOCUTh OO0O3HAuUEHHUs, KOTOpbIE HMEIOTCSI B NEPUOAMYECKON Tabmuie, ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB H
3apAan sapa, oOlee YUCIo 3JIEKTPOHOB U PacHpe/leIeHUE X MO AJIEKTPOHHBIM CIOSM),
OOBACHATH OOIIME 3aKOHOMEPHOCTHM B M3MEHEHMHM CBOWCTB DJJIEMEHTOB U HUX
COEMHEHUI B Mpeiesiax MaJIbIX MEPHUOJI0B U IIaBHBIX NOATPYII C YYETOM CTPOEHUS UX
aTOMOB;
KJIAaCCU(PUIIUPOBATH XUMUYECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUUYECKHUE
peakuuu (IO 4YMUCIY U COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY
s dexTy, Mo U3BMEHEHHIO CTENEHEN OKUCICHHS] XUMUYECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATH) OOIIME U creuu(UYecKue XUMHUYECKHE CBOICTBa
MPOCTBIX U CJOKHBIX BEILIECTB, MOATBEPKIAAsl OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;



COCTAaBJISITh YPABHEHUS JJICKTPOIUTUYECKON THCCOLUMALIMU KUCIIOT, IIEJIOYEN U COJIEH,
MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PeakIil HOHHOTO OOMEHa, ypaBHEHUS pPeaKiuil,
NOATBEPKAAIOIINX CYLIECTBOBAHWE TEHETUYECKOW CBSI3U MEXAY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIl IMOCPEICTBOM
COCTABJICHMSI JIEKTPOHHOTO OajaHca 3THX PeakUuid;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOYHOCTHU
IPOTEKAHMS XUMUYECKHUX MPEBPAILLICHUIN B Pa3JINYHbIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MACCOBYIO
JIOJTI0 XUMUYECKOTO 3JIeMEHTa 1o (JOpMyJie COeIMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coONo/IaTh NpaBWiIa TMOJIB30BAaHUS XUMHUYECKOM TMOCynod u  JabopaTOpHBIM
o0opy/noBaHUEM, a TaKXKe IMpaBWwia OOpalllEeHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMH IO BBITIOJHEHUIO JTJA0OPATOPHBIX XUMHUYECKUX ONBITOB 110 MOJIYYEHHUIO U
coOHpaHuIo ra3000pa3HbIX BEMIECTB (AMMHUAKa U YIIEKUCIIOT0 Ta3a);

MPOBOJIUTh PEAKLNU, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB PAa3JIMYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TyTEM XJIOpHI-, OpoMHI-, HOAMA-, KapOoHaT-, docdart-,
CWIMKAT-, Cyib(aT-, TUAPOKCHUII-MOHBI, KAaTHUOHBI aMMOHHS W HOHBl H3YYCHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;
MIPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON NIESATEIbHOCTH — aHAIW3 U CUHTE3,
CpaBHEHHE, OOOOLIEHHE, CUCTEeMAaTHU3allMi0, BBIABICHUE MPUUYMHHO-CIEICTBEHHBIX
CBsI3€M — Il M3YYCHHUSI CBOWCTB BEIIECTB M XUMHYECKUX PEAKLHM, €CTECTBEHHO-
Hay4yHble METOAbl TMO3HAHUS — HAOJMIOJEHUEe, U3MEpPEHHe, MOJAEIUPOBaHUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoangecTBO 4yacosB 1eKTPOHHbIe
Ne HaumeHnoBaHue pa3/aesioB H TeM MPOrPaMMBbl Koutpoar  Hpakrnye (ungposeie)
n/n Bceero HbIe CKHe o0pa3oBaTte/ibHbIE
padoThI padoThI pecypchl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUS M IIPAKTUICCKOM JESITEIIBHOCTH bubnunoreka LIOK
1.1 5 0 2 ]
yeJoBeKa https://m.edso0.ru/7f41837c
bubnunoreka LIOK
1.2 BemecTBa 1 XxuMHUecKue peakiuu 15 1 0 https://m.eds0o.ru/7f41837¢
Htoro no pazneny 20
Pa3znen 2. BaxHeiilnne npeacTaBUTe I HEOPraHUYECKUX BellleCTB
bubnunoreka LIOK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcunax 6 0 1 https://m.eds0o.ru/7f41837¢
bubnunoreka LIOK
2.2 Bogopon.IloHsTre 0 KUCIOTaxX M COJSIX 8 0 1 https://m.edsoo.ru/7f41837¢
bu6nmorexa LIOK
2.3 Bona. Pacteopsrl. [TonsiTHEe 00 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f41837¢
. bubmmoteka IIOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSUHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pazpnen 3. Ilepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. . MenaeneeBa. CtpoeHne arToMOB. XMMHYECKasl CBA3b.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PC€aKIUH

31 [lepuoanueckuii 3axoH u [leproanueckas cucteMa XUMUYECKUX JIEMEHTOB 7 0 0 bubmuoteka [IOK
' . 1. MenneneeBa. CtpoeHue aTroma https://m.edso0.ru/7f41837c
bubnunorexa LIOK
3.2 Xumudaeckas cBsi3b. OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKITUN 8 1 0 https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
bu6nunorexa LIOK
Pesepsroe Bpems 3 0 0 https://m.edso00.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
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9 KUIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI Konrpo  Ilpakti  7IeKTpoHHEIE (LHPPOBLIC)
n/n Bcero JbHBIE yecKue o0pa3oBaTejIbHbIe PecypChl
padoTrel  padoThI
Pa3nes 1. BemecTBo H XMH4YecKHe peakiun
1.1 | IloBropenwue u yriryoJieHHE 3HAHUH OCHOBHBIX Pa3zeiioB Kypca 8 Kiracca 5 1 0 buGnuorexa LIOK
' https://m.edsoo.ru/7f41a636
. bub6nmoreka IIOK
1.2  OcHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX PEAKITUH 4 0 0 https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
1.3 | DiekTpoiauTHYecKas JUCCOIMAIUA. XUMUYECKHE PEAKIIMH B PACTBOpax 8 1 1 https://m.eds00.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
2.1  OOmas xapakTepucTuka XuMuaeckux eMeHToB VIIA-rpynmel. ["anorens 4 0 1 bubmiorexa LIOK
' ' https://m.edsoo.ru/7f41a636
2.2 OOmas xapakTepucTUKa XuMuueckux 3neMeHToB VIA-rpynmsl. Cepa u e€ coeAMHEeHUs 6 0 0 bubmnorexa [IOK
' ) https://m.edsoo.ru/7f41a636
OO6mr1ast XxapakTeprucTUKa XUMUUECKHUX deMeHTOB V A-Tpynibl. A30T, pocdop u ux bubnmnorexa [JOK
2.3 7 0 1 .
COCIMHEHHUS https://m.edsoo.ru/7f41a636
OOm1ast xapakTepUCTHKa XUMUUYECKHUX 3J1eMeHTOB |V A-rpynmnsl. Yriepoa u KpeMHui u bubmuoreka [IOK
24 8 1 2 .
HUX COeIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Paspnen 3. MeTauiibl M MX COeIMHEHUS
. bubnmorexa LIOK
3.1 | Obmwe ceoficTsa MeTaNIOB 4 0 0 https://m.edsoo.ru/7f41a636
N but6mmoreka [IOK
3.2 | Baxwueiimme MeTAIUIBI U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Wroro o pasneny 20
Pasnen 4. Xumus u okpyxaonas cpeaa
bubnunorexa LIOK
4.1 | BemecTBa 1 MaTepHasbl B )KU3HU YEJIOBEKa 3 0 0 https://m.eds0o.ru/7f41a636
Hroro o pasnmeny 3
bu6mmoreka [IOK
Peseproe pems 3 1 0 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 7
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

» Xumus, 8 knacce/ ['abpuensu O.C., Octpoymos U.I'., CnaakoB C.A., AKIIOHEpHOE

obmectBo «M3natenbetBo «IIpocBenienne»

» Xumus, 9 kiacce/ I'abpuensia O.C., Octpoymon WU.I'., CnaakoB C.A., AKIIMOHEpHOE

obmrectBo «M3narenscTBO «IIpocBemienner»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. KoHTpoJibHBIE U CaMOCTOSATENbHBIE PA0OTHI IO XUMUU: § Kiacc: K yueoHuky O.C.
["abpuensna "Xumus. 8 kinacc". ®I'OC (k HoBomy yuebnuky)/ H.C. IlaBnosa - 2-e u3j.,
nepepad. u jom.- M.: U3narenscTBo "Ok3amen", 2015
2. KoHTpoJibHBIE U CAMOCTOSITENIbHBIE pa0OThI IO XUMHUU: 9 kiacc: k yueOHuky O.C.
[Mabpuensna "Xumus. 9 xknacce". PI'OC (k HoBomy yueonuky)/ H.C. I1aBnosa - 2-¢ u3s.,

nepepad. u gon.- M.: U3aarensctBo "Ok3amen", 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. bubmuoreka 1{OK https://m.edsoo.ru/7f41837c¢

2. Poccuiickasi 37IeKTpOHHAs IIKOJa 8 KJ1acce

https://resh.edu.ru/subject/29/8/

3. Poccwiickas anekTponHas mmkoja 9 kinacc https://resh.edu.ru/subject/29/9/



