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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs COCTAaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHMsSI OCHOBHOM 00pa3oBaTeibHOI MpOrpamMMbl OCHOBHOI'O OOILEro
oOpaszoBanusi, mpexacraBieHHbIx B PI'OC OOO, a Ttakxke Ha OcCHOBe (hemepayibHOM paboueit
IpOrpaMMbl BOCIIUTaHMSI M C y4ETOM KOHIIENLUHU IPErnojaBaHus ydyeOHOro mpeaMera «XHUMHUS» B
oOpa3oBarenbHbIX opranu3anusx Poccutickoin @enepamu.

[Tporpamma o xumMuu Ja€T MpeAcTaBICHUE O LEIAX, O0Iel cTpaTeruu o0yueHus!, BOCIIUTaHHS
U pa3BUTUS OOYy4YaloIIMXCS CpeAcTBaMU Y4eOHOro IpeaMeTa, YCTaHaBIMBAeT O00s3aTelIbHOE
IIPEIMETHOE COZIEP KAHUE, ITPEYyCMATPUBAET PACIIPENEICHHUE €T0 110 KIacCaM U CTPYKTYPUPOBaHUE 110
pazienaM M TeMaM IporpaMMbl IO XHWMHH, OINPEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHbIE
XapaKTEpUCTUKU COJEP)KaHUSA, PEKOMEHIYEMYIO IOCIEIOBATEIbHOCTh M3YYEHHS XUMHUHU C YYETOM
MEXIPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro Tmpolecca, BO3PACTHBIX
0ocoOeHHOCTeH 00yJaroImuxcsi, OonpeaeseT BO3MOKHOCTH MpeaMeTa JUlsl pealu3aluyd TpeOOBaHUN K
pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM IMpPOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yiabTaraM OOyueHHs XMMHUHM Ha YpPOBHE Leliel H3yueHUs
IpeIMeTa U OCHOBHBIX BHJIOB y4€OHO-II0O3HABATEIbHON JEATEIBHOCTH O0YYaIOLIErocsi 0 OCBOEHUIO
y4eOHOT0 cozlepKaHMs.

3HaHUE XMMHUHU CIY)KUT OCHOBOH i (pOpMHpOBaHHS MHUPOBO33PEHHUSI OOYUaIOMIErocs, €ro
NpEeCTaBICHUH O MaTepHaJbHOM €IUHCTBE MHpA, BAXHYIO pPOJIb MIpaloT (OopMHUpyeMble XUMHUEH
IPEJICTAaBICHNUSI O B3aUMOIIPEBPAILEHUSAX SHEPIUU M 00 SBONIIOLMM BEUIECTB B IMPHUPOAE, O MYyTIX
peleHus To0aIbHBIX MPOOJIeM YCTOMUMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOI, IHEPTETUUECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXKHOCTEH MJIi camMoOpa3BUTUS U (OPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUpPOBAaHME MBILIUIEHUS U TBOPYECKHUX CIOCOOHOCTEW 0O0ydarommxcs,
HaBBIKOB UX CaMOCTOSITEJIbHOM ydeOHOW NesATeNbHOCTH, SKCIEPUMEHTANBHBIX U MCCIIEI0BATENbCKUX
YMEHMH, He0OOXOIMMBIX KaK B TIOBCEAHEBHOM KM3HU, TaK U B MIPO(ecCHOHAIbHOMN 1€ TEIbHOCTH;

3HAKOMUT CO CTIEHU(UKON HAYYHOTO MBIIIJICHHS], 3aKJIaIbIBa€T OCHOBBI 1I€JIOCTHOTO B3IJIsLAa HA
€MHCTBO IIPUPOJIbI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ATAIIOM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIuXxcs;

croco6cTByeT (HOPMHUPOBAHHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
IpUpPOJIe, K YeTIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOrMUYECKOe 00pa3oBaHue 00yUYaroMIUXCsl.

Jlannble HampaBieHHs B OOydYeHHHM XUMHUHM oOecreduBaroTcsl cHeruuKoil colep:kaHus
y4eOHOTo MpeaMeTa, KOTOPbIM SIBJSeTCsS IMeJarorduyeckd aJanTHPOBAaHHBIM OTpaskeHHeM O0a30Boi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc XxuMum Ha ypoBHE OCHOBHOrO 0OIIero o0Opa3oBaHMS OpPUEHTHPOBAH Ha OCBOEHHUE
00y4JaroIMMHUCS. CUCTEMBbl TMEPBOHAYAIIbHBIX IOHATHI XHWMHH, OCHOB HEOPraHMYECKOM XHWMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUI OPTraHUYECKOW XMMUH.

CrtpykTypa cofepxaHusl IporpaMMBbl 110 XUMHH c(pOpMHpOBaHA HA OCHOBE CUCTEMHOT'O IOJIX0/1a
K e€ u3ydeHnro. ConepikaHHME CKIIAJbIBACTCS M3 CHCTEMbI NOHSATHM O XHMHUYECKOM DJJIEMEHTE U



BEIIECTBE U CUCTEMBI MOHATHI 0 XUMHUecKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHHU30BaHbI
M0 MPUHIMITY TOCJIEIOBATEILHOTO pPa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUYECKHX MPEACTABICHHI
pPa3HOro YpPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona [[. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— TPEICTaBICHHUIA 00 IEKTPOIUTUICCKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIMPHYECKH TMOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCSA IOCIEAOBATEIbHO OT OAHOIO YPOBHS K JPYrOMY, BBIIOJHSS
GyHKIIMM OOBSCHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
MPUMEHEHHUS U TIOJTyYSHUS H3y4aeMbIX BEIIECTB.

OcBocHHE MPOTrpaMMBbl TT0 XUMHHU CITOCOOCTBYET (hOPMHUPOBAHUIO MIPEICTABICHHS O XUMHUYECKON
COCTaBJISIIOLIEH HAyYHOM KapTHHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOIIECHUS
K HayYHOMY 3HAHHMIO U METOJlaM MO3HaHMs B Hayke. M3yueHne XuMUU MPOUCXOAUT C MPUBICYCHUEM
3HAHUU U3 paHee U3yYEHHBIX Y4eOHBIX MpeaMeToB: «Okpyxaromuii Mupy, «buonorus. 5—7 kiacce» u
«Duszuka. 7 Kiacey.

[Ipy uM3y4eHUH XUMHUU TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUI OCHOB XHMHUYECKOM HAayKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUSA, MPAKTHUECKOW JIESITEIIbHOCTH YEJIOBEKAa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOH KYJNbTYpbI. 3a/lada y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUW — BaXXHEHUIIUX (DAKTOB, MOHATUN, 3aKOHOB U TEOPETHYECKUX IOJOKEHUH,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUYECKOIO XapaKTepa, sI3bIKa HAyKH, B MPHOOIICHUN K HAyYHBIM
METOJIaM TTO3HAHUS MPH MU3YUYCHUHU BEIISCTB U XUMHUYCCKHX peakuuid, B (OPMUPOBAHUH H PA3BUTHH
MO3HABATENIbHBIX YMEHUH U UX IPUMEHEHUH B yueOHO-I103HABATEIHHON U Y4eOHO-HCCIIEI0BATEIbCKOM
JIeSTeTbHOCTH, OCBOCHUH TIPaBUJI 0€30MaCHOT0O OOpAIlIEHHsI C BEIIECTBAMU B ITOBCEHEBHON KU3HHU.

[Ipy wu3ydeHWHM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs BaKHOE 3HAYCHUE
NPUOOPETHN TaKKue LIETH, KaK:

— (QopMHpOBaHUE HHTEIEKTYallbHO Ppa3BUTON IJIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PEIICHUId, CIOCOOHON aganTHpOBaThCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTH4YecKoe NpHOOIIeHHe OoO0ydaroumxes K
CaMOCTOSITENIbHON TIO03HABATENbHON JEATEeIbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIIUIO M Pa3BUTHE CITOCOOHOCTEN K XUMUMU;

— obecrieueHUEe YCIOBUN, CHOCOOCTBYIOIIMX MNPHOOPETEHHIO OOYYaIOUIUMUCS  OMBITa
pa3HOOOpa3HON [eATENbHOCTH, MO3HAHMSI W CaMOIO3HAHHWA, KIIOUEBHIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— opmupoBanue obmIel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM YHCIIE
YMEHH OOBACHATH W OILICHUBATH SIBIICHUS OKPY)KAIOIIETO MHUpPA, HWCIONb3ysd 3HAHUS U OIBIT,
MOJTYYCHHBIC TIPH U3YYCHUH XUMUH, IPUMEHATh UX TIPHU PEIICHUH MPOOJIEM B MOBCETHEBHOM KU3HU H
TPYJIOBOH JESITENIBHOCTH;

— ¢dopmupoBaHHe Yy OOYyYarONIUXCS TYMaHUCTHYECKHX OTHOIICHHWH, MOHUMAaHHUS I[EHHOCTH
XUMUYECKUX 3HAHUH TSI BBIPAOOTKH IKOJIOTHYECKH 11eTIECO00Pa3HOTO MOBEEHUS B OBITY U TPYI0BOM
JIEATETbHOCTH B LEJSIX COXPAHEHUs CBOETO 3JJ0POBbS U OKPYKAIOIIEH MPUPOTHON CPEbL;

— pa3BUTHE MOTHBAIIMU K OOyUYEHHUIO, CITOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIIMTAHUIO HA
OCHOBE YCBOEHHUS OOIIEUYETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOduis u
HATPaBIEHHOCTHU JAIbHEHIIIET0 00YICHHUS.

OO0miee 4YmClIO YacoB, OTBEAEHHBIX MJIsi M3yYEHUS XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiuser 136 yacoB: B § kimacce — 68 yacoB (2 yaca B Helleno), B 9 kinacce — 68 yacos
(2 gaca B HEEIIO).



COJAEP/KAHUE OBYYEHUA
8 KUIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Pob XUMHUM B KU3HU 4YeIOBEKa. XUMHUS B CUCTEME HayK. Tena M BemecTsa.
®usnyeckue CBOICTBa BElIECTB. ArperaTHoe COCTOsiHME BemlecTB. [loHsATHE 0 MeTo/nax MO3HaHMS B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aesieHus: CMEeCei.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE 31€MEHTbl. CHUMBOJIBI XMMHUYECKHUX J1eMEHTOB. IIpocThie u
CJIOKHBIE BelIECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas (opmyna. BaJeHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BewiecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTENbHAs MOJIEKYJIsIpHast Macca. MaccoBast
JI0J1s1 XMMUYECKOT0 3JIEMEHTa B COEIMHEHHUU.

KonuuectBo BemiectBa. Monbs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBA, MAacChl W 4ucia
CTPYKTYPHBIX €AMHMUII BeuecTBa. Pacuérsl o popmynam XMMHUYECKUX COETMHEHUM.

®u3nuecKkue U XUMUYECKHUE SIBICHUS. XUMHUECKasi peaklus U e€ MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BemlecTB. XHWMUYeckue ypaBHeHus. Kraccudukanus XWMHUYECKHMX peakuuil (COeTMHEHUS,
pasoKeHMS, 3aMeIIeHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMHYECKOW TMOCYyI0i, MpaBwiamMu paboOThl B Ja0OpaTopuu H MpuéMamu
oOparneHus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM, H3YUCHHUE U ONMMMCAHUE (PHU3UIECKIX CBOKWCTB 00pa3IloB
HEOPraHMYECKUX BEIeCTB, HalOmofeHne (u3nueckux (IJIaBICHHE BOCKA, TasHHUE JIbJa, PaCTUpaHHE
caxapa B CTYyIIKE, KUIIEHWE W KOHJEHCAlMsl BOJbl) U XMMHUYECKUX (FOPEHHE CBEYH, NPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeNla C KHUCJIOTOW) sBICHUM, HAOMIOACHHE U OMNHCAHUE
IPU3HAKOB MPOTEKaHMWsI XMUMHUYECKUX peakuuil (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEPHOMU
KHCJIOTBI C XJIOpHJIOM Oapusi, pazinoxeHue rujapokcuaa meau (II) mpu HarpeBanuu, B3auMojelcTBue
kene3a ¢ pactBopoM costrt Menu (I1), u3yuenne crnocoOoB pa3esieHus] CMECE: ¢ TTOMOIIbI0 MarHuTa,
¢uIbTpOBaHMUE, BbIMAPUBaHME, AUCTWIUIALMS, Xpomarorpadus, MpPOBEICHHE OUYUCTKU IOBapeHHOMN
COJIM, HaONIO/ICHWE M ONMCAHHE pEe3yNbTAaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMsI MaccChl, CO3aHNE MOJETIeH MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmecp rasoB. CocraB Bozayxa. Kucnmopony — 31eMEHT M IpOCTOE BELIECTBO.
Haxoxnaenue kuciaopojna B MpUpoAe, (U3NYECKHE U XMMUYECKHE CBOMCTBA (pEaKLUU TOpPEHHS).
Oxcunpl.  Ilpumenenne kucnopoaa. CrocoObl TOTY4YEeHUs KHUCIOpoJa B JabopaTopuM U
npoMsblnieHHOCTH. KpyroBopor kuciopona B mpupoae. O30H — amioTpomnHas MoAn(UKAIM
KHCIIOpOJa.

TemoBoil  3(pdexT XUMHUYECKONW peakiuHM, TEPMOXMMHUYECKHE YpaBHEHHUS, DOK30- U
IHIOTEPMUYECKUE peakuu. TOIMBO: yronb U MeTaH. 3arpsA3HEHNUE BO3/lyXa, YCUIEHUE TaPHUKOBOTO
s dexTa, pa3pyiieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u mpocroe BemecTBo. HaxoxxaeHue Bogopoaa B mpupoze, puznyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue CcBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HaceleHHble U
HEHACBILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BemecTB B Bojxe. MaccoBast 10151 BEIIECTBA B PacTBOPE.
Xumuueckue cBoucTtBa Bonbl. OcHoBaHus. Ponb pacTBOPOB B MpUPOAE M B JKU3HHU YEIIOBEKA.
KpyroBopot Boab! B ipupojie. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.



Knaccudukanust Heopranmdeckux coemuHeHnit. Oxcuapl.  Knaccudukamuss — OKCHIOB:
cojieoOpa3zyromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) M HecojeoOpasyromue. HomeHnkmarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaoB.

OcnoBanms. Knaccudukanms ocHoBaHWE: IIENOYM W HEPACTBOPHMBIE  OCHOBAHMSL.
Homenknarypa ocHoBaHuil. ®dusnueckue U XHMHYECKUE CBOWMCTBAa OCHOBaHWU. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucinor. dusmueckue u XUMHUYECKUE
cBoiicTBa kucnot. Psan akruBHoctu metamuioB H. H. bekerosa. Ilonryuenue kucior.

Conu. Homenkiiarypa coseil. @uznueckue U XuMU4Yeckre cBorcTBa cosieid. [lonmydyenue comnen.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/e/ieHHe COJIEpKaHUS KHUCIOpoAa B BO3JAyXe, IOJydyeHHE, COOHMpaHwHe,
pacrno3HaBaHME€ U HW3YYEHHE CBOWMCTB KHCJIOpOJa, HAOMIOJEHUE B3aHUMOJCHCTBUS BEILIECTB C
KHUCJIOPOJIOM U YCIIOBUSL BO3HMKHOBEHMSI M NpPEKpalleHHs] TOpeHus (moxkapa), O3HAKOMJIEHUE C
o0Opa3liaMu OKCHJIOB M OMNHMCAHHME UX CBOMCTB, MOJy4Ye€HUE, COOMpaHue, paclio3HaBaHUE U U3YyYEHUE
CBOMCTB BojJiopoAa (ropenue), B3aumojmeiicTsue Boaopona c¢ oxcugom wmeau (II) (Bo3zmokHO
UCIIONIb30BaHUE BHUJEOMATEpUasoB), HaOMOJeHHE OOpa3lOB BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCCIIEIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO, PUTOTOBJICHUE
pPacTBOPOB C OIpPEACIEHHOW MacCOBOM [0JIEM PacTBOPEHHOIO BELIECTBA, B3aHMMOJIEUCTBUE BOJbI C
MeTaJljlaMu (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BAaHUE BUJECOMATEPHUAIOB), MCCIIEI0BAHUE
00pa31l0B HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAccOB, HAOMIOACHHE W3MEHEHHUS OKpacKu
MHJMKAaTOPOB B pacTBOpax KHCIOT M IeJouyel, u3ydyeHue B3aumojencTBus okcupa memu (II) c
pacTBOPOM CEpHOM KHUCIOTBI, KHUCJIOT C METaulaMM, pPEaKUUid HEeUTpaau3aluy, MOJIyYeHUe
HEPaCTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO MeTaula APYIMM H3 PacTBOpPa COJH, PEIICHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelme KjIacchl HEOPraHMUECKUX COSIUHEHUINY.

Iepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3iementos JI. M.
Menpesneesa. Crpoenne aromoB. XuMu4eckasi CBs3b. OKHCIMTEIbHO-BOCCTAHOBHTEJbHBIC
peakuun

[lepBble MOMBITKH KiIacCHU(PHUKAIMM XUMHUYECKUX 3JIeMeHTOB. [loHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHbIE M IEJIOYHO3EMENbHbIE METaJlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THUJPOKCHIBI.

Ilepnonnueckuil 3akoH. [lepnonnueckas cucrema xumudeckux siaeMeHToB [[. 1. Menneneesa.
Kopotkomnepuonnas u JumnHHonepuoaHas ¢popmsl Ileproauueckoil CHCTEMbl XUMHUECKUX JIEMEHTOB
. WN. Menneneesa. Ilepuonsl u rpynmbl. DU3HYECKH CMBICI MOPSAIKOBOIO HOMEpPA, HOMEPOB
NepHo/ia U TPYIIBI SJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3otombl. Dnekrponsl. CTpoeHHE 3JI€KTPOHHBIX
o0osouek aTroMoB nepBbIX 20 xuMudeckux sieMmeHToB Ilepuonuueckoit cucremsl JI. 1. Menneneena.
XapakTepucTHKa XMMHYECKOrO 3JIEMEHTAa [0 €ro IojioxkeHuro B Ilepumonmueckon cucreme [l
N. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHs pajuyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAIMYECKHX H
HEMETAJUIMYECKHUX CBOMCTB IO IPyINIaM M epUoaM.

3nauenue [lepuogumueckoro 3akoHa u [leprogudeckoil CHCTEMBI XMMUYECKHX AJIEMEHTOB IS
pa3BUTHUA HayKu U npakTuku. [[. . MenzeneeB — yd€HbIN U TpaXkIaHUH.

Xumudeckasi cBsi3b. KoBaneHTHas (MOJIspHAS W HEMOJSPHAs) CBsI3b. DJIEKTPOOTPHUIIATETHHOCTD
XUMHUYECKHX 3JIeMEHTOB. VloHHas1 CBSI3b.

Crenenp oxucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomeccsl okuciaeHus u
BOCCTaHOBJIEHMsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:



U3ydeHHe OOpa3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBHE THIPOKCHIA IIMHKA C
pacTBOpaMH  KHCIOT W  IIeJIo4Yeld, MPOBEACHUE ONBITOB, WJUIIOCTPUPYIONINX  IPHUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEaKIUid (TOPECHHE, PEaKIIUH Pa3I0KEeHUs, COCTUHCHNUS ).

Mestcnpeomemnvle cea3u

Peanu3zanust MeXnpeMETHBIX CBs3EH NMPU M3YYCHHH XUMHUH B 8 Kilacce OCYIIECTBISIETCS 4Yepe3
HUCIIOJIB30BAHUEC KakK 06L[II/IX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, Tak " HOHSITI/II;'I, ABJIAFOITUXCS
CHCTEMHBIMHU JIJISl OT/ICTBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC IMOHSTHUS: HAaydHBIM (PaKT, THIOTE3a, TCOPHS, 3aKOH, aHAJIM3,
CHHTE3, KJacCH(PUKALUs, IEPUOJUIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJISIMPOBAaHUE, U3MEPCHHUE,
MO/IEIIb, SIBIICHUE.

Odusuka: wmarepus, aToM, O3JCEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIWA, HW30TOIIBI,
PaIuOaKTUBHOCTh, MOJIEKYIIA, SJICKTPUUECKUN 3aps/l, BEUIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, I'a3, (U3HUECKUE BEIMYNHBI, CIMHHIIBI N3MEPEHHUs, KOCMOC, TUIAHETHI, 3BE3/1bI, COJHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC TOPOIBI, MMOJIE3HBIC HCKOIACMBIC,
TOIJIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeuecTBo M XMMHYECKas peakuus

ITepuognueckuii 3akoH. Ilepuognueckas cucrema xumudeckux snemeHTos J[. M. Menneneesa.
Crpoenue aromMoB. 3aKOHOMEPHOCTU B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kajus, KaJbLUi U MX COCOUHEHUM B COOTBETCTBHUM C IIOJOKEHHUEM DJIEMEHTOB B
Ilepnonnueckol cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUABI XMMHUYECKOH CBS3U. THUIIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIA XMMUYECKOM CBS3H.

Knaccugukaius 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XMMHUECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K pa3IMYHbIM KJIaccaM HEOPraHMYECKUX COCIUHEHUH, TEHETHYeCKas CBA3b
HEOPraHUYECKHUX BEILECTB.

Knaccudpukanus XuMUYECKMX peakUud MO pPa3IMYHbIM IpU3HAKaM (110 YHMCIy M COCTaBy
YUYacCTBYIOUIMX B pEaKkIUHM BELIECTB, M0 TEIUIOBOMY 3((eKTy, M0 M3MEHEHHIO CTeleHed OKHUCIECHUs
XUMHYECKHUX 3JIEMEHTOB, IO OOpaTUMOCTH, [0 YYaCTHUIO KaTajau3aTopa). JK30- U IHAOTEPMUUYECKUE
peakuyy, TepPMOXUMHUYECKUE YPABHEHMUS.

[TonsiTue o ckopoctH XuMHU4yeckol peakuuu. IloHsTHe 00 OOpaTHUMBIX M HEOOPATUMBIX
XUMUYECKHUX peakuuax. [IoHATHEe O TOMOTEHHBIX U IeTepOreHHbIX peaknusax. [loHaTrne o karamuse.
IlonsiTHE 0 XMMHUYECKOM paBHOBECUHU. DAKTOPBI, BIMAIOIIME HA CKOPOCTh XMMHUYECKOW pPEaKIUU U
MIOJIOXKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHON ~ PEaKLIMH. CocraBnenune YPaBHEHUI OKHUCIIUTENBHO-
-BOCCTAHOBUTEJBHBIX PEAKIIMH C UCIOIb30BAaHUEM METO/1a JJIEKTPOHHOIO OallaHca.

Teopust 2JIEKTPOJIUTUYECKOW JUCCOLMALMU. OJIEKTPOJIUTBI M HEDIEKTPOIUTHL. KaTnousl,
aHMOHBI. MexaHu3M IUCCOLMAIMU BEIIECTB C Pa3jJW4YHbIMM BHJIAMH XUMHUYECKOH CBs3H. CTeneHb
nucconranui. CUIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakiun moHHOTO OOMEHa. YCIOBHUS TPOTEKAHUS pPEAKIUA HOHHOTO OOMEHa, TOJHBIE |
COKpalllEHHBIE HMOHHBIE ypaBHEHHs peakuuil. CBONMCTBa KHUCIOT, OCHOBaHMM M COJIEH B CBETE
MIPEACTABICHHUI 00 JEKTPOIMTUUECKON Aucconuanui. KadecTtBeHHbIe peakiiny Ha HOHBL. [loHsITHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:



O3HAKOMJIEHHE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIJIOB
U HemerauioB (rpadura © anmasza), CIOXKHBIX BEIIECTB (XJOpHIA HATpHUsl), HCCIECIO0BAHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakluu OT BO3JEHCTBUS PAa3IUYHBIX (PAKTOPOB, HUCCIIEJOBAHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIECCa JAUCCOLUAIMM KUCIOT, ILIEN04Yed U coJsel
(BO3MOKHO MCIIOJIb30BaHUE BUECO MATEPHAIIOB), IPOBEIEHHE ONBITOB, WIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUsS PEaKIuii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BBIICICHHUE ra3a, 00pa30BaHUE BOJBI),
OMBITOB, WJUIIOCTPUPYIOUIMX IPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (ropeHue,
peaKkIMy pa3ioKEHUs, COCAMHEHUS), pACIO3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMH Ha HOHBI, PEILICHUE HKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUsSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CrtpoeHne W (U3NYECKHE CBOMCTBA MNPOCTHIX BEIIECTB — TAJIOT€HOB. XHWMHUYECKHE
CBOWCTBA Ha IHpuUMepe xJyopa (B3auMOJCHCTBHE C MeTaUlaMH, HEMeTallllaMM, LIeJIouaMH).
Xnoposonopon. ComnsiHast KHCI0Ta, XAMHYECKHE CBOICTBA, MOIy4YeHUE, MpuMeHeHue. JlelicTBre xiopa
U XJIOPOBOJIOPO/Ia Ha OPTaHU3M YesoBeka. BaskHelmuye Xa0puapl U UX HaX0XKJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3i1eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucienus. CTpoeHue u pusnyeckre cBOMCTBa NPOCTHIX BEIIECTB — KMCIOPOAA
U cepbl. AIUIOTpOmMHBIE MOAW(DUKANMU KHUCIOpoJa M cepbl. XHMHUYECKHE CBOICTBAa CEpHI.
CepoBoniopoJl, cTpoeHHe, pU3NUECKue U XUMHUYecKue cBoiicTBa. OKCHJBI Cepbl KaK MpPeACTaBUTENIN
KHACIOTHBIX OKcuaoB. CepHas Kuciora, (QHU3MYECKMEe W XHMUYECKHe CBOiicTBa (oOmme Kak
IpeICTaBUTeNs Kiacca KUCIOT M cnenuduueckue). XUMHUYECKHE DPEaKLMH, JieXKallde B OCHOBE
IIPOMBIIIJIEHHOTO CII0co0a MoTy4eHus cepHON KUCIOThI. [IpuMenenue cepHoil kucnotel. Conu cepHon
KHCJIOTBI, KAaUeCTBEHHAsl peaklus Ha cyiabaT-uoH. HaxoxaeHue ceprl U e€ CoOeTMHEHUN B IPUPOJE.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIeH CpeAbl COCIMHEHHSAMH Cepbl (KHCIOTHBIC JIOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeOTBPAILCHHS.

OO0mmas xapakTepucTuka 31eMeHTOB VA-Tpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHBIC
CTETEHU OKMCJIEHHUA. A30T, pacHpoCTpaHEHHWE B NIpupoje, (u3ndeckue W XMMUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupone. AMMHAK, ero (pu3muecKue W XWMHYECKHE CBOWCTBA, MOJIYYCHUE U
npuMeHeHne. CoiaM aMMOHUS, UX (U3NYECKHe U XMMUYECKHe CBOMCTBa, MpuMeHeHue. KauecTBeHHas
peaxIysi Ha HOHBI aMMOHHSL. A30THasi KUCIIOTa, €€ ToIydYeHue, Gu3ndeckrne 1 XMMHUECKHE CBOIMCTBA
(oOume Kak mpeAcTaBUTENs Kilacca KUCIOT U crenuduueckue). Mcnoab3oBaHue HUTPATOB U COJEH
aMMOHHSI B KayeCTBE MHHEPAIBHBIX YAOOpEHHA. XUMHUYECKOE 3arps3HEHUE OKPYXKAroIIeH Cpeabl
COEJMHEHUSIMU a30Ta (KUCIIOTHBIE NOKIM, 3arps3HEHUE BO3/yXa, MOYBBl U BOn0EMOB). Pocdop,
ajuioTpornHbie Mmoaudukanuu docdopa, puznueckue u xumudeckue cpoiictBa. Oxcuna pocdopa (V) u
dochopHas kucnoTa, pU3MUECKUE U XMMUYECKHE CBOICTBa, monyuyeHue. Mcnonabs3zoBanue ¢ocdaros B
Ka4eCcTBE MHUHEPAIBHBIX yI0OpEHUH.

OOmass  xapaktepuctuka s1eMeHTOB I[VA-rpynmbel.  OcoOEHHOCTH  CTpPOEHHsI aTOMOB,
XapaKTepHBbIE CTETICHW OKHWCIICHUS. YTIJEpO, ajUIOTPOIHBIE MOAW(UKAIINH, pACIpPOCTpPaHEHHE B
npupoje, (uznyeckre M XUMHUYECKHE CBOMCTBA. Azacop6mus. KpyroBopoT yrieposa B mpupoze.
Oxcuppl yriepona, ux (u3myecKkue M XMMHYECKHE CBOKMCTBA, NIEHCTBHE HA JKUBBIE OPTraHU3MBI,
NOJTyYeHHe W TpHUMEHEHHe. DKOJOTHYeCKHe NpOoONIeMbl, CBsi3aHHBIE ¢ OkcuaoMm yriepona (1V),
THITOTE3a TI00aTFHOTO MOTEIUICHHUS KIIMMaTa, ITAPHUKOBEIN 3 @eKT. YTonbHas KACIoTa U €€ COIH, X
¢u3nueckue M XMMHUYECKHE CBOMCTBA, MOJMydyeHHEe M NpuMeHeHHe. KauecTBeHHas peakius Ha
kapOoHaT-MOHBL. lcronmp30BaHne KapOOHATOB B OBITY, MEIWIIMHE, NMPOMBINIICHHOCTH M CEIBCKOM
XO34UCTBE.

[lepBoHaUYaNbHBIC TIOHATHS 00 OPTAaHWYECKHUX BEHIECTBAX KaK O COSAMHEHHX yriepona (MeTaH,
3TaH, OTWJIEH, aleTHJEeH, 3TaHOJ], TIJIMLUEPUH, YKCyCHas Kuciora). llpupoaHble HCTOYHUKU
YII€BOIOPOAOB (yroiib, IPUPOJHBIM ra3, HEPTh), MPOAYKTHl UX IMepepadoTKu (OEH3UH), UX pOJIb B
OBITY ¥ TPOMBILIUIEHHOCTH. [ToHATHE 0 OMOTOTNYECKN BaKHBIX BEIIECTBAX: JKUPAX, OENIKaX, YIIeBOAaX



— M UX pOJIM B XXHM3HM 4YelloBeKa. MaTepHalbHOE €IMHCTBO OPraHMYECKUX M HEOPraHUYeCKUX
COCIMHEHU.

KpemHuii, ero ¢usndeckue U XUMHYECKHE CBOMCTBA, NOdy4yeHUue U npumeHeHune. CoequHeHus
KpemHuss B npupozae. OOume npencrasienus o0 okcuae kpemuus (IV) um kpemMHHEBOH KHUCIOTE.
Cunukarsl, UX UCIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. Ba)kHele cTpouTeabHble MaTepUabl:
KepaMHuKa, CTEKJIO, LIEeMEHT, OeTOoH, kene300eToH. I[IpoGiieMbl 6€30MacHOTO HWCIOIB30BaAHUS
CTPOUTENIbHBIX MaTEPHUAJIOB B IIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yyeHue o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX pPEAaKUWi Ha XJIOPHI-UOHBI M HAONIOJICHHE NPU3HAKOB HMX IPOTEKAHHS, OIBITHI,
oTpakaromue (QU3NUYECKHe M XUMHUYECKHE CBOMCTBAa TaJlor€eHOB M HUX COEAMHEHUH (BO3MOXHO
UCTIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHME C O0paslaMu XJOPHIOB (TaJOTeHH[OB),
O3HaKOMJIeHHEe ¢ oOpa3mamMum ceppl M €€ COeAMHEHMSIMHM (BO3MOXXHO  HCIOJIb30BAaHUE
BHUJICOMATEPHAIIOB),  HaONIOJEHWE  TMpoliecca  OOyrJiMBaHUS ~ caxapa  IOA  JIEUCTBHUEM
KOHIICHTPUPOBAHHON CEpHOM KHUCIIOTHI, H3yuy€HHE XMMHUYECKMX CBONCTB pa30aBlIE€HHON CEepHOI
KHCJIOTHI, TPOBEJCHHE KadeCTBEHHOW peakuuu Ha Ccynb(ar-moH W HaONOJeHWe NpHU3HaKa e&
IPOTEKaHUs, O3HAKOMJIEHHME ¢ (PU3MYECKHMMU CBOWCTBAMM a30Ta, (ochopa M HMX COEIUHEHUI
(BO3MOKHO HCIOJB30BAHUE BHJICOMATEPUAIIOB), OOpasliaMu a30THBIX U (POCHOpHBIX yI0OpEHUH,
HOJy4eHue, coOMpaHue, paclio3HaBaHUE UM M3YYEHHUE CBOMCTB aMMMaKa, NPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHHSI M GochaT-HOH U U3yUeHHE NMPU3HAKOB MX MPOTEKAHHs, B3aMMOJCHCTBHE
KOHIICHTPUPOBAHHON A30THOM KHUCIOTHI ¢ MeAbiO (BO3MOYKHO MHCIIOJB30BAaHHE BUAECOMATEPHAJIOB),
U3ydeHHE MOJeNel KPUCTAUTMYECKUX pemeEToK anmasa, rpadura, QyinepeHa, 03HAKOMIICHHE C
IpOLIECCOM  aJICOPOLUMU  PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM YIIIEM U yCTpOIICTBOM
NPOTHBOTa3a, IOJydeHHe, coOMpaHue, pacro3HaBaHWE W HW3YyYEHHE CBOWCTB YIVIEKHCIOrO rasa,
IPOBE/ICHUE KayeCTBEHHBIX pPEaKLUUH Ha KapOOHAT M CHJIMKAT-MOHBl U M3y4EHHE IPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHHME C  MPOAYKIUEH  CHWIMKAaTHOW  IMPOMBIIUIEHHOCTH,  pEIICHHE
DKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelIne HeMeTallIbl ¥ X COEIUHEHUS.

Metayibl M X COeIMHEHUS

OO0mrast XapakTepuUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHMU UX TOJOXKEHHUS B
[Tepuonnueckoii cucteme xumudeckux saemeHToB . YI. MenaeneeBa u ctpoenus atromoB. CTpoeHue
METaJuI0B. MeTanueckas CBsA3b U MeTaJUIMYeCcKasi KpUCTAIIIMUECcKas peeéTka. DIeKTPOXUMUYECKU I
psAn HampsbkeHuid MmetayuioB. dusnueckue M XUMHUYECKHE CBoOMcTBa MeTayioB. OO0mue crocoObl
nojy4yeHus: MetayioB. [ToHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Cnnagsl (CTalib, YyT'yH, JIOpaTIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIUIEHHOCTH.

[Ilenouynsle MeTaIbl: MOJIOKEHHE B llepnoanueckoil cucreMe XMMUYECKUX 2JIEMEHTOB /Jl.
U. MenneneeBa, cTpoeHUE UX aTOMOB, HaX0JieHUe B npupoje. Puznueckrue 1 XUMUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUABI U TUAPOKCHUJIBI HATpUs U Kanud. IIpuMeHeHue MenouHbIX
METAJJIOB M X COCIUHECHHUH.

[IlenoyHO3eMeENbHBIE METAUIbl MarHUM W KaiblMi: mojoxeHue B llepmoanueckoil cucreme
xuMu4eckux osneMeHtoB [[. WM. MeHneneeBa, CTpOEHHME HUX AaTOMOB, HAaXOXKJICHHE B MIPHUPO/IE.
®uznyecknue U XMMUUYECKHUE CBOMCTBA MarHus M Kauplus. BakHelnue coenHEHUs Kanblus (OKCHI,
TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YyCTpaHEHUS.

AmomMuHuii: nonoxenne B llepuoaMueckoil cucreMe  XMMHUYECKUX — 3JeMeHTOB [l
U. MenneneeBa, CTpoeHHE aToMa, HaxoxjAeHuWe B mpupojae. duznueckue U XUMHUYECKHE CBOMCTBA
amoMuHus. AM(pOoTepHBIE CBOICTBA OKCHIA U THJIPOKCHAA AITFOMUHUS.

Kene3o: nonoxenune B Ilepuogmyeckoil cucreMe xumudeckux snemeHtoB [[. . Menneneesa,
CTpPOEHHE aToMa, HaxOoxXkJIeHue B npupoge. OPuszndeckue U XMMHUYECKHE CBOMCTBA Xkene3a. OKCUmbl,
ruapokcuabl ¥ conu xenesa (I1I) u xxenesza (I11), ux cocras, cBoiicTBa u MmosydyeHue.

Xumuueckuii IKCnepumenm:



03HAKOMJICHHE C 00paslaMu METaJUIOB W CIUIaBOB, MX (U3MYECKUMHU CBOMCTBAMH, W3y4deHHUE
pPEe3ybTAaTOB KOPPO3HH METALIOB (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KAl U HATPHS C BOJOM (BO3MOXKHO HCITOJIb30BAHUE BHUICOMATEPHUATIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IIpollecca TOPEHHUs JKejle3a B KUCIOpoAe (BO3MOKHO
WCITOJIb30BaHNUE BHJICOMATEPHAIOB), MPU3HAKOB NPOTEKaHUS KAuYeCTBEHHBIX PEAKIMA Ha WOHBI:
MarHus, KajbIus, alloMUHUS, IMHKA, kene3a (11) u xxenesa (II), menu (11), HaGnroaeHUE U ONMMCAHUE
MIPOIIECCOB OKpAIIMBAHMS IJIAMEHW MOHAMH HATPHUS, KIS W KaJlblHs (BO3MOXXHO HMCIOJb30BaHUE
BUJICOMATEPHAJIOB), HWCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHIA AIIOMHHHS W THAPOKCH]IA
LUHKA, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHelne MeTaJuibl U UX COCAUHCHUSY.

XuMus M OKpy:xamouas cpeaa

BemectBa u martepuaibl B TOBCEIHEBHOM KHW3HM 4YeJlOBeKa. be3omacHoe HCIOIb30BaHUE
BEIIECTB U XMMHUYECKHX peakiuii B ObITy. [IepBas OMOIIb MPU XUMUYECKUX 05KOTaX M OTPABIICHUSX.

XHUMHYECKOE 3arpsi3HCHHE OKpYXKaromend cpeanl (mpenenbHas JOMyCcTUMas KOHIIGHTpaIus
BeulecTs, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuit Ikcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIC MATEPUAIIBI).

Mesricnpeomemmnvwie ceasu

Peanuzanus MexnpeIMEeTHBIX CBSI3€H MPU M3YYEHUU XHUMHUH B 9 Kilacce OCYIIECTBISIETCSA Yepes
UCIIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, Tak U TOHSATHH, SBISIONIUXCA
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC IMOHSATHS: HAy4YHBIM (PaKT, TUIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, KiIaccuuKaius, nepuoauIHOCTb, HAOIIOEHUE, YKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHHUE,
MO/ICJIb, SIBJICHHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHS, MaTECPHAIIbI.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJI, H30TOIBI,
PaANOAKTUBHOCT, MOJIEKYA, JIEKTPUUYECKUIN 3apsij, MPOBOJHUKH, MOJIYIPOBOJAHUKHU, TUAJIEKTPUKH,
(GoTOd7IEMEHT, BEIIECTBO, TeI0, O0O0BEM, arperaTHOe COCTOSTHME BEIIeCTBA, Ta3, pacTBOD,
pPacTBOPUMOCTh, KpUCTAIITNYECKasl PEIIETKA, CIUIaBbl, (PU3HMUECKUE BEIWYHHBI, SAMHUIIBI U3MEPECHHS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢dotocuHTes, nbixaHue, Ouocdepa, HSKOCHUCTEMa, MHUHEPAIbHBIE YAOOpEHUs,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, rumpochepa, MUHEpanbl, TOPHBIE TMOPOJBI, MOJIE3HbIE HCKOMAeMbIe,
TOILJIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3YNbTAaThl OCBOSHHS MPOTrPaMMbl OCHOBHOT'O 00ILIEro 00pa30BaHUs JOCTUTAIOTCS
B X0/ie OOyueHUs XMMHUU B €AMHCTBE y4eOHON M BOCIMTATEIbHON NIE€ATEIHHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCHUMCKUMHU COLIMOKYJIBTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH,
OPUHATHIMEH B OOIIECTBE MpaBWJIaMH M HOPMaMHu TIOBEJCHHS U CIIOCOOCTBYIOT IpolieccaM
CaMONO3HAHUs, CAMOPA3BUTHS U COLMAIN3ALUN 00YYaIOIIHXCS.

JIn4HOCTHBIE PE3ybTAaThl OTPAXKAIOT TOTOBHOCTh 00YYaIOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MIO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIUPEHUE OIBITA IEATEIBHOCTU Ha €€ OCHOBE, B TOM
YUCJIE B YAaCTHU:

1) naTpHOTHYECKOT0 BOCIUTAHUS:



LEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HACJICTUIO, TIOHUMAaHWS 3HAYCHWS XHMHUYECKOH HAyKM B JKU3HH COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJaJIeTh JOCTOBEPHON HHQOpMAIMEel O MNepeIoBBIX AOCTHXKEHUAX U OTKPBITHIX
MHPOBOM U OT€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTpOWCTBE MHUpa U
00111eCTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

MIPEACTABICHUS O COLMAIbHBIX HOPMAaX U MIPaBUJIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, Yy4eOHOMCCIIEI0BATEIbCKOM,
TBOPYECKOH U APYTUX BUAAX ACSITEIbHOCTU, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM J1€ATEIbHOCTH
IPU BBITIOJTHEHUHM YYCOHBIX, MO3HABATENIBHBIX 33J]1a4, BBHIMOTHCHHH XHUMHUYECKUX SKCIICPUMEHTOB,
CO3aHUM Y4EOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOMOHUMAHUIO U B3aUMOIIOMOIIU B MPOIECCe ITOU
y4eOHOM JesATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHHE M MOCTYINKH CBOMX TOBApHUILEH C
MO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BELIECTBE U XMMUUYECKOW PEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKM M COCTABJISIONIME OCHOBY /I TMOHUMAHHS CYIIHOCTH
HAyYHOW KapTHHBI MHpPA, NPEICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUSA MPUPOJIBL,
B3aMMOCBS35X YEJIOBEKA C PUPOJHON CPEAO, O POJIM XUMUU B MIO3HAHUH 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HANpPAaBJICHHbIE HA IIOJYYEHHUE HOBBIX 3HAHUU 10 XHUMHH,
HEOOXOAUMBIC I OOBSCHEHUS] HAOIIOAACMBIX TMPOIECCOB W  SIBICHHUH, IO3HABATEIbHOM,
WH(OPMALIMOHHONW M YHUTATENbCKOW KYJIbTYPBI, B TOM YHCJE HABBIKOB CAMOCTOSATEIHHOW paboOThI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypOH, JIOCTYIMHBIMU TEXHUYECKMMU CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTH;

WHTEpPEC K OOY4YeHHI0O W TO3HAHHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
€caMo00pa3oBaHUIO, MPOEKTHOW M HCCIENOBATENbCKON JEATENbHOCTH, K OCO3HAaHHOMY BBHIOODY
HAIPABICHHOCTH U YPOBHS OOYUYCHHS B TaTbHEHUIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE [IEHHOCTH >KW3HHU, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3/I0pOBBI 00pa3 *KU3HU, OCO3HAHUE TOCJIEICTBUN U HEMPHUATHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHus
AJKOTOJIs, HApKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJEHUS TpaBUi O€30MacHOCTH TMpHU
oOpallleHnH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PeallbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYECHUIO MPOECCHil U Tpyia pa3IuyHOTO Poja, YBaXKEHHUE K TPYIY
U pe3ynbTaTaMm TPYJAOBOH JESTEIHLHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUUN
M0 XMMHUU, OCO3HAHHBINA BHIOOP MHIUBUIYaTbHOU TPACKTOPUH MPOAOIKEHUs 00pa3oBaHUs C YUETOM
JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XWUMHUHU, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH,
YCIEmHOW MpPOPEeCcCCHOHANBHON JEeSITeNbHOCTH W Pa3BUTHUA HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
aJlanTUPOBATHCS B TPO(PECCHOHATILHOMN CpeJIE;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTUYECKH TIeJIeco00pa3HOe OTHOIIEHHE K TIPUPO/IEC KaK UCTOYHUKY KM3HU Ha 3eMIie, OCHOBE
e€ CyIIecTBOBaHHUS, TIOHUMAHKUE IEHHOCTH 3JI0POBOTO U 0€30MacHOT0 o0pa3a >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (HU3HMYECKOMY W TICUXHYECKOMY 30POBBIO, OCO3HAHHUE IIE€HHOCTH
coOirofieHusI TIpaBuJl 0€30MacHOro TOBEAEHUSI MpH PadoTe C BEIIECTBAMH, a TaKkKe B CHUTYAIHSX,
YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOTy4aeMble NMPU U3YUYEHUU XUMUH, JUIS PElIeHUs 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOM, IS MOBBIIIEHUS YPOBHS SKOJOTMYECKON KYIbTYpHI,
OCO3HaHUS TI00ATBHOTO XapaKTepa AKOJIOTMYECKUX MPOoOJIeM W MyTell HUX pelIeHHs] MOCPEACTBOM
METO/IOB XMMHH, IKOJOTHYECKOTO MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B TO3HABATEILHOM,
KOMMYHUKATUBHOHN M COLIMAJIbHOM MTPaKTHUKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pE3YyIbTaTOB BBIICISIIOT 3HAYMMBIE IS (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIlEHAYYHbIE MOHATHUS (3aKOH, TEOpHWs, NPUHLUII, TUMOTe3a, (akT, CUCTEMA,
MpoLIeCC, IKCIEPUMEHT M JPYroe.), KOTOpbI€ HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
mpeaMeTax M IMO3BOJIAIOT Ha OCHOBE 3HAHUI U3 ATHUX MpeaMeToB (OpMHUpOBATH MPEJCTaBICHHUE O
[EJIOCTHOW HAaydyHOW KapTUHE MHUpa, W YHHBEpcaJbHbIe YydeOHBIC IeHCTBUS (TIO3HABATEIbLHEIE,
KOMMYHHUKAaTHBHbIC, pEryJISITUBHBIE), KOTOphle oOecrnedyuBaroT (OpMHUpPOBAaHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHON JEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIEe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBus:

YMEHUSI KCIIONb30BATh MPUEMBI JIOTHYECKOTO MBIILICHUS MPU OCBOCHUHM 3HAHUM: PACKPHIBATH
CMBICT XMMHUYECKUX TOHATUN (BBIAEIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C
JIPYTUMU TIOHSTHSIMHU), WCIIOIB30BAaTh TMOHSTHS N1 OOBSCHEHUS OTAENbHBIX (DAKTOB U SIBJIICHUU,
BbIOMpATh OCHOBAHMUS U KPUTEPHUH IS KIACCH(PUKAIUU XUMUYECKHX BEIIECTB UM XUMHUYECKHX
peakiuii, ycTaHaBJIMBATh MPUYMHHO-CICACTBEHHBIC CBSI3M MEXAY OOBEKTaMU H3YUYEHHs, CTPOUTH
JIOTUYECKHE pacCyXJeHus (MHIYKTUBHBIC, JEAyKTHBHBIC, [0 aHAJOTUH), JAeNaThb BBIBOABI H
3aKJTIOYCHUS,

YMEHHE TMPUMEHSATh B TNpOIecce MO3HAHUS MOHATHUA (MPEAMETHbIE M MeETamnpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHM, HCIOJIb3yeMble B XHUMHUH, MPeoOpa3OBbIBATh IIUPOKO
IpPUMEHSeMblE B XHMHUU MOJCJIbHBIE MPEJICTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ DJIEMEHTA),
XuUMHU4Yeckas popMmysa U ypaBHCHHE XMMHUYECKON peakluy — MPU PEUICHUH YIeOHO-TT03HABATEIBHBIX
3a/a4y, C y4€TOM 3THX MOJEIbHBIX MPEACTABICHUI BBIABIATH U XapaKTEPU30BaATh CYIIECTBEHHBIE
MPU3HAKN W3Y9aeMBIX OOBEKTOB — XMUMHUYCCKUX BEIIESCTB U XUMHUYECCKHX PEAKIUH, BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3W M NPOTHUBOPEYMS B HM3yYaeMbIX Ipoleccax H
SIBJICHHSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
KauyecTBE OCHOBBI Ui (DOPMHUPOBAHMSI THIIOTE3bI MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

NpUOOpETEHUE OMbITa MO I[JAaHHUPOBAHWIO, OPTraHMU3AMM U TPOBENCHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IPOIECca, CaMOCTOSITEIHHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (opMynupoBaTh O00O0OIIEHHS ¥ BBIBOJBI MO pe3yidbTaTaM MPOBEAEHHOTO OIbITA,
WCCJIEIOBAHMS, COCTABIIATH OTUYET O MPOJICTaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH MHMOPMAIMIO PA3TUYHBIX BUIOB U
dbopM TpencTaBICHUS, MONYYaeMyI0 M3 pPa3HbIX HMCTOYHHKOB (HAYyYHO-TIOMYJSpHAs JUTEpaTypa
XUMHYECKOTO COJIEp)KaHMsl, CIPaBOYHBIC MOCOOMs, pecypchbl MHTepHeTa), KpUTUUECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TPUMEHSATh Pa3IMYHbIe METOJbI M 3alPOChl MPH TMOWUCKE M oTOope MHpopManuu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX [JIsl BBIMOJHEHUS YYEOHBIX W IO3HABATENBbHBIX 3a7au
oTpeIeIEHHOTO THIIA, npuobpeTeHne OTIBITA B obmactu HCITOJTH30BaHUS
UH(OPMAIIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHMA, OBIAJCHHE KYJIbTYPOH aKTUBHOTO MCIOIB30BaHUS
Pa3IMYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSATEIHLHO BBHIOMPATh ONTHUMAIBHYIO (hOpMy MpeacTaBICHUS
uH(GOpPMAIIMK U WUTIOCTPUPOBATH PElIaeMbIe 3314l HECIOKHBIMU CXEMaMH, TuarpaMMaMu, APyTUMU
dbopmamu rpadUKu ¥ IX KOMOWHAIIUSIMH;



YMEHHME WCIIOJIb30BaTh W AaHAJM3UpOBaTh B Ipoliecce Y4eOHOHM U HCCIeI0BaTeIbCKON
JESTEIIbHOCTH WH(POPMAIIUIO O BIUSHHUU MPOMBIIUICHHOCTH, CEITBLCKOTO XO3SHCTBA U TPAHCIIOPTA HA
COCTOSTHUE OKPY’Kalollel IPUPOTHON Cpeibl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHsI 33J]aBaTh BOIMPOCH (B XOJe Auayiora u (Wiu) AUCKYCCHH) O CYIIECTBY OOCYKIaeMOin
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4;

YMEHUS MPECTABIATh MOJTYYECHHBIC Pe3yJbTaThl IMMO3HABATENBLHON JESTEIBHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALMI0 Pe3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEPUMEHTA
(;1abopatopHOro OmbITa, JTA0OPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBONCTB BEIIECTB, y4EOHOTO
MIPOCKTA);

yMEHHUSI y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH I103HABAaTEIbHON H
HCCJIEIOBATENIbLCKOM JIEATENBHOCTH MPH PEIIEHUU BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE ydéra OOIIMX
UHTEPECOB M COIJIaCOBAHUS MO3ULMI (00CYXJeHus, OOMEH MHEHHUSMH, «MO3IOBbIE ILITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUM, ONMpeNeTIeHne KPUTEpUEB MO OICHKE KAaueCTBa BHIMOJHEHHON
paboTHl U ApyTHE).

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSTENIBHO OIpPENEATh LEIU JAEATENbHOCTH, ILIaHUPOBaTh, OCYLIECTBIATS,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO AEATENBHOCTh, BEIOMpATh Hamboiee
3¢ (deKTUBHBIE CIIOCOOBI pelIeHHs] YUeOHbIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABIATh
WM KOPPEKTUPOBATh MPEUIOKEHHBIA AJNTOPUTM JEUCTBUHM IIPU BBINOJIHEHUM 33JaHUN C y4ETOM
IOJYy4YEeHUsT HOBBIX 3HAaHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M peaKUUsX, OLEHHUBATh
COOTBETCTBHUE IOJIyYEHHOI'O PE€3yJIbTaTa 3asBICHHOM LIEJIM, YMEHHUE HMCIIONb30BaTh U AHAIU3UPOBATH
KOHTEKCTBI, IIpeJIaracMble B yCJIOBUH 3aJaHUMN.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPe3yIbTATOB IO OCBOGHHIO  O0S3aTENBHOTO  COJEPIKAHUA,
YCTAaHOBJICHHOTO  JaHHOW  (enepaibHOW  paboueld  MpOrpaMMON,  BBIJIEISIOT:  OCBOCHHBIC
00y4JaroIIMMHUCSl Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JACWCTBUIA, criennduyecKkue sl TpeIMeTHON
o0JacTu «XI/IMI/ISI», BUObl ACATCIIBHOCTHU II0 TIOJYYCHHUIO HOBOI'O 3HAaHHWsA, €ro HWHTCPHPCTAIUU,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K kon1y o0y4enus B 8 kJiacce rnpeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTpaXxaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

e  PACKpBIBATh CMBICI OCHOBHBIX XUMHUECKUX MOHATHHA: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT,
IIPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO, CMECh (OAHOPOJHAS U HEOJIHOPO/HAs), BAJIEHTHOCTb,
OTHOCHUTEJNIbHAs aTOMHAas M MOJIEKYJspHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAas
Macca, MaccoBasi J0Jsl XMMHUYECKOrO 3JIEMEHTa B COEJIMHEHUH, MOJISIPHBIH OOBEM, OKCHI,
KHCJIOTAa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas
peakuusi, Ki1accuUKalus peakuui: peaklUd COECTUHEHHS, PEaKIUu pasjoKeHUs, peakuuu
3aMeIIeHus, peakuud OOMEHa, 5K30- U DHHJIOTEPMHUUYECKHE pEaKIMH, TeIIoBoi 3PQexT
peakuuu, SApO aroma, S3JEKTPOHHBIM CcloM aroma, aToMHas OpOWTadb, paguyc aToMa,
XUMHYECKasl CBA3b, MOJSIPHAst U HEMOJSPHAsl KOBAJICHTHAs CBS3b, MOHHAS CBA3b, HOH, KATHOH,
aHUOH, PACTBOP, MaccoBast 10Jig BeulecTna (IIPOLIEHTHAs! KOHIIEHTPAIHsl) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHH U NMPUMEHATh TH MOHATHUS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpaIlCHU;



UCIOJIb30BAaTh XMMHMUYECKYI0 CHUMBOJIMKY JII COCTaBJIeHUs (DOpPMYN BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIUN;

OTpEeeIATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHb OKHCICHUS
DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEICIEHHOMY KJIaccy
coequHeHUN 1o ((dopMmynaM, BHJ XUMHUYECKOM CBsI3W (KOBaJEHTHAsT U HMOHHas) B
HEOPTraHUYECKUX COCIMHECHHUSIX;

packpeiBaTh cmbicn [lepuogumueckoro 3akona JI. WM. MenaeneeBa: JIeMOHCTpUpPOBAThH
MOHUMaHHUE MEPUOIUIYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX AJIEMEHTOB OT UX MOJIOKEHUS
B [lepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
ATOMHO-MOJIEKYJISIPHOTO YUSHHSI, 3aKOHA ABOTaJIpo;

OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy [leproanueckoit cucTeMbl XUMHUYECKUX
DJIEMEHTOB: pa3jINyaTh MOHATHUS «rJaBHas moarpynna (A-Tpymma)» U «moOodYHas MOATpyIna
(b-rpynna)», Manble U OOJbIIME MEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE MMEIOTCS B
tabnuie «llepuoanueckas cuctema xumudeckux 3neMenToB [1. 1. MenaeneeBa» ¢ 4iCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB W 3apsl Aapa, odiiee
YHUCJIO JIEKTPOHOB U PACIpeIeNICHHUE UX TI0 AJICKTPOHHBIM CJIOSIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTraHUUECKHE BEIIECTBA, XUMUUECKHE PEaKIIuu
(110 9HCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3D (DEKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PAa3IMUYHBIX KJIACCOB,
MOATBEPXKJasi ONUCAaHWE TMPUMEpPaAaMU  MOJICKYJSPHBIX  YpPaBHEHHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUid;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUUECKUX MPEBPALICHUHN B PA3JIUYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOT0 3JIeMeHTa Mo (opMmyse COeIMHEHHs, MAacCOBYIO JOJIIO BEIECTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;

MPUMEHSATH OCHOBHBIE OIl€pAllMU MBICIIUTEIILHOM ACSITEIbHOCTA — aHAIN3 U CUHTE3, CPaBHEHUE,
000011eHIE, CUCTEMATH3aIINIO, KIACCU(UKAIINIO, BBISIBICHHE TPUUYUHHO-CIICICTBEHHBIX CBsI3eH
— JUISl U3Y4YEHUS] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKLUW, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAaHUSI — HaOMIOJEHWE, U3MEpPEHHE, MOJCIUPOBAHUE, OSKCHEPUMEHT (pealbHBIA U
MBICTICHHBIN );

CJIeI0BATh MPABHJIAM MOJIB30BAHUS XUMUYECKOM MOCYI01 U 1abOpaTOpHBIM 000pyAOBaHUEM, a
TaKKe TMpaBUiaM OOpalleHuss C BEIIeCTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMHU TIO
BBITIOJIHEHUIO  JTAOOPATOPHBIX XUMHYECKUX OIBITOB TIO TIONYYEHHI0O U  COOMPAHHIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJa W KHUCIOPOJa), TPUTOTOBICHUIO PACTBOPOB C
onpeAes€HHON MacCOBOM JOJIEM pacTBOPEHHOIO BENIECTBA, IIAHMPOBATh M IPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIENOYEH M KHUCIOT C MOMOIIbIO
MHAMKATOPOB (1akMyc, peHondTaier, METUIOPAHK U IPYTHE).

K xonIty 00yuenus B 9 kjacce mpeIMeTHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXKaTh

c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATHI: XMMHUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHUOH, aHHUOH, TIIPOCTO€  BELIECTBO, CIOKHOE  BEUIECTBO,  BAJIEHTHOCTb,
3EKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCIIEHUS, XHMHUYECKas peaklus, XUMHUYECKas CBS3b,
TETUIOBON AP PEKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PACTBOP, SIEKTPOIUTHI, HEITEKTPOIIHUTHI,
JEKTPONIUTHYECKAsT JUCCOLMAIUS, PEAaKIMM HOHHOTrO OOMeHa, KaTallu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTHMble M HeEOoOpaTHMble pEeaKIUH, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
pEaKIMH, OKHCIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBICHME, aJJIOTPOIHMS,
aM(pOTEepHOCTh, XMMHUYECKast CBsI3b (KOBaJICHTHAs, HOHHAs, METAJUIMYeCKas), KpUCTaNInyecKas



peIIETKa, KOPpO3Us METAJUIOB, CIUIABBI, CKOPOCTb XUMHYECKONW pEAKIHUH, IPEACIbHO
nornycrumas konuentpanus 111K Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX ITOHATHM U IPUMEHATH OTH IOHATHS
IIPY OIIMCAHMU BELIECTB U UX IPEBPAILECHU;

UCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY [UIl COCTaBJie€HUs (OpMyJ BELIECTB M ypaBHEHUH
XAMHYECKHUX PEaKIUI;

ONpPEACIATh BAJICHTHOCTh W CTENEHb OKUCICHHMS XUMHYECKHX DJJIEMEHTOB B COCIMHEHUSAX
pa3IMYHOIO COCTaBa, INPUHAJUIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHHUH I10
dopmynaM, BHMJ XUMHYECKOHW CBsI3M  (KOBaJeHTHas, WOHHAasi, MeTaulM4yecKas) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsA] MOHA IO XUMHUYECKOW (opmyse, XapakTep Cpelasl B
BOJHBIX pacTBOpax HEOPraHMYECKHX COCOUHEHMM, THUIl KPUCTAUIMYECKOM PpEemETKU
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci [lepuonmyeckoro 3akona JI. M. MenzneneeBa M I€MOHCTPUPOBATh €ro
NOHMMAaHME: OINUCHIBATh M XapaKTepu3oBaTh TaOnuuHyro Qopmy Illeprmomgmueckoil cucTeMbl
XMMHUYECKHUX 3JIEMEHTOB: pa3iNyaTh MOHATHUS «IJIaBHas MOArpynna (A-rpyrmnmna)» U «1odoyHast
noarpynna (b-rpymnmna)», manele U 00JdbIINME MEPUOJBI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbHIE
UMEIOTCA B NEPUOJUYECKO Tabiuile, C YMCIOBBIMM XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij sijipa, 0011ee YUCIIO0 3JIEKTPOHOB U PACIIPEAETICHUE X
1O DJEKTPOHHBIM CIJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB
AJIEMEHTOB U UX COEJIMHEHUHN B IpeJenax MajblX MEPUOJO0B U IJIaBHBIX MOATPYHI € Y4ETOM
CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKHE PEAKIINN
(Mo 4McIy M COCTaBy YYacTBYIOIIMX B PEAaKLMU BELIECTB, IO TEMJIOBOMY 3(PQexTy, Mo
M3MEHEHHUIO CTENICHEN OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBAaTh) OOIIME U CleUPHUUECKUe XMMHYECKHE CBOMCTBA MPOCTBHIX U
CJIOHBIX BEILECTB, MOATBEPKIasi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

COCTaBJISITh YPABHEHHUS JIEKTPOIUTHUECKON JUCCOLMALMN KUCIIOT, 1EN04Yel U CoJel, oIHbIe
U COKpall€HHblE ypaBHEHHMs peakUuid HOHHOrO OOMEHa, YypaBHEHUs  peaKIHid,
MOJTBEPXKJIAIOLINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY BEUIECTBAMH PA3JIUYHBIX
KJIACCOB;

pacKpblBaTh  CYLIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHUIl  MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXXHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTENIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMyle COeTUHEHMs, MAacCOBYIO JIOJIIO BEIECTBA B pacTBOpE,
IPOBOAMTH PACcU€ThI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOJII0/1aTh TPaBUIIa MOJIb30BAHUS XUMUYECKOI OCy 101 U TabopaTOpHBIM 000pyI0OBaHUEM, a
TaK)Ke MpaBuiia OOpallEeHHs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSIMHU MO BBITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOro rasa);

IPOBOAMTH PEAaKIMM, TMOATBEPKAAIOIINE KAYEeCTBEHHBIM COCTAaB pa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpoMua-, HOIUI-, KapOoHaT-, pocdar-, cummkar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M HOHBl M3YYEHHBIX METAJJIOB,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSATH OCHOBHBIE ONIEPALIMN MBICIUTEIBHOMN 1EATENBHOCTH — aHAIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, cUCTeMaTH3alllI0, BBISIBJICHHE MPUYUHHO-CIICJCTBEHHBIX CBSI3€H — JJIsl U3Y4EHUS



CBOMCTB BELIECTB M XMMUYECKMX pPEAKIMH, €CTECTBEHHO-HAy4YHbIE METObl IO3HAHHUA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIINPOBAHNE, IKCIIEPUMEHT (pEaIbHbIN 1 MBICIIEHHBIH).

TemaTH4yeckoe IJIAHHPOBAHUE

8 kiace

‘ KounyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne | HauMeHOBaHHe pa3/ie/ioB H TeM (uudpossbie)
n/n MPOrpaMmbl Bcero Konrpoabuble llpakTuyeckne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebl
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS |
Xumus — BakHas 00J1acTh
1.1 ||lecrecTBO3HAHUS U MPAKTUYECKON |5 2 bubmorexa LIOK
' P https://m.edsoo.ru/7f41837c
JIeITCIIHHOCTH YeJIOBEKa
bubmuorexa [JOK
1.2 ||BemecTBa 1 xumMuyeckue peakuuu |15 1
= peaKtt https://m.eds00.ru/7f41837¢c
‘I/ITOFO 10 paszeny HZO H |

‘Pa?.)le.ﬂ 2. BaxxHeiimme npeicTaBUTe/ M HEOPraHNYECKUX BellleCTB

21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnmnoreka LHOK

" llokcumax https://m.edso0.ru/7f41837¢c
29 Bonopon.llonsatue o kuciorax u 8 1 bubnmnoreka LHOK

" |lcomsax https://m.edso0.ru/7f41837¢c
23 Bona. PactBopsl. [Torstue 06 5 1 1 bu6nmorexa [IOK

" llocHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI HEOPTAHUYECKUX 11 1 1 bubnuorexa [IOK

" |lcoequHEeHUH https://m.edso0.ru/7f41837¢c
Hroro no pazaeny H3O H |

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux djaementon /. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIMT

Ileproauueckuii 3aK0H U
31 [Tepuoaunueckas cucrema 7 bubmuoreka [JOK
" [xumuaeckux 3neMenToB 1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aTroma
3.2 égrf;jfgffﬁcoliziﬂaHOBnTeJH,HbIe 8 1 bubmmorexa HOK
' https://m.edsoo.ru/7f41837c
peaxiuu
bubnunorexa LIOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 3 bubmmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOIT'PAMME
TemaTuueckoe njaHupoBanue 9 kiace

HaumenoBanue

[N |

KoaunuecTBo uacoB

H DJIeKTpPOHHbIe (LM (POBHIE) |



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

n/n pa3jaeiioB U TeM Beero KounTtpoasnbie || [IpakTudeckne| 00pa3oBaTesbHbIE peCypchl
MPOrpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIun
[loBTOpeHue u
11 yriyoJieHue 3HaHUH 5 1 bubmuotexka [JOK
" |locHOBHBIX pa3iesioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 3021(1:(1(})1?3’;6 HOCTHU 4 bubmorexa LIOK
' p y https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEeaKIIHii
DIEKTPOTUTHYECKAS
13 MUCCOIMAIHS. 8 1 1 bu6mmoreka [JOK
" [ XuMUUeCKHe peaKkiuy B https://m.edsoo0.ru/7f41a636
pacTBopax
‘I/ITOFO 0 pazaeny Hl? H
‘Paaneﬂ 2. HemeTa/1i1bI M X COeMHEHU A
OO6m1as xapakTepucTuKa Bubmorexa [IOK
2.1 ||[XuMHYECKUX DJIEMEHTOB |4 1 i
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorensl
OO61as xapakTepuCcTHKa
5 o [XMMHUECKHX SIEMEHTOB || bubnunoreka [JOK
" [VIA-rpymmsr. Cepa u eé https://m.edsoo0.ru/7f41a636
COETMHEHUS
OO01mas xapakTepucTHKa
XUMHUYECKHUX JJIEMECHTOB
bu6mmorexa [IOK
2.3 | VA-TpymmsL. Asor, ! . https://m.eds00.ru/7f41a636
docdop u ux
COETMHEHUS
OO01mas xapakTepucTHKa
XUMHUYECKHUX JJIEMEHTOB
bu6mmoreka [IOK
24 |IVA-rpynmet. Yriepon u |8 L 2 https://m.edsoo.ru/7f41a636
KpEMHUH U UX
COETMHEHUS
‘I/ITOFO 10 paszeny HZS H
‘Pasne.n 3. MeTa/uibl M UX COeJHHEHHS
31 OO6mue cBoiicTBa 4 bubmuotexa [JOK
" |[meTannoB https://m.edsoo.ru/7f41a636
32 Baxueiiiie MeTaisl U 16 1 2 but6mmorexa [IOK
" |lux coenuHEHNS https://m.edso0.ru/7f41a636
‘I/ITOI“O 0 pa3ferny HZO H

‘Pamen 4. X¥MHs ¥ OKpY’Kaomas cpeaa

4.1

BemectBa u matepuais
B )KM3HHU YeJIOBEKA

3

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

HaumeHnoBaHue ‘ KoauuecTBO YacoB
Ne A31C10B 1 TeM dueKkTpoHHbIe (LM pPOBbLIE)
n/n pasi Beero||KOHTPOIbHBIE| TTPAKTHYECKNE | 530 parennubIe pecypebl
NpOrpaMmsl padoThI padoThI

‘I/ITOI‘O 10 pa3Jieny HS H

PesepBHOE BpeMms 3 bubmorexa [IOK

P P https://m.eds00.ru/7f41a636

OBILIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOT'PAMME

YYEBHO-METOJAUYECKOE OBECIMIEYEHUE OEPA30BATEJIBHOIO
MPOLIECCA

1. Xumus 8 knacc. ba3oBslit ypoBenb. yueOHuk. I'. E.Pya3utuc, ®@.I'. ®enpaman- Mocksa :
IIpoceemenue
2. Xumus 9 knacc. ba3oBslii ypoBeHs. yueOnuk. I'. E.Pynsurtuc, @.I'. ®enpaman- Mocksa :

IIpocsemenue,
OEJIEPAJIBHAS PABOYAS [TPOTPAMMA OCHOBHOI'O OBLIEI'O OGPA3OBAHMA.

XHUMMUSI (6a30Bblii ypoBenb) (st 8—9 kiaaccoB oOpa3oBaTenbHbIXOpranu3anmii) , Mocksa — 2023

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYHEHUKA

1. Xumus 8 knacc. ba3osblit ypoBens. yuebnuk. I'. E.Pymzutuc, ®@.I'. ®enpaman- Mocksa :
IIpocsemenue,

2. Xumus 9 knacc. ba3zoBsiit ypoBeHb. yueOHuk. ['. E.Pym3uruc, ®@.I". ®enpaman- Mocksa :
IIpocBemenue,

METOANYECKHNE MATEPHAJIbBI JUISA YUYUTEJIA
OEJIEPAJIBHAS PABOYAS ITPOTPAMMA OCHOBHOI'O OBHIET'O OBPA3OBAHUA.
XHUMMUSI (6a30Bblii ypoBenb) (st 8—9 kiaccoB oOpa3zoBaTeNbHBIX opranu3anuii) , Mocksa — 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETH UHTEPHET

https://m.edso00.ru/7f41a636
http://www.school-collection.edu.ru
https://resh.edu.ru

http://www.school.edu.ru

https://rosuchebnik.r u https://lecta.rosucheb nik.ru
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