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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABJICHAa HAa OCHOBE
TpeOOBaHUIl K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW MpOrpaMMbl OCHOBHOTO OOILEro
obpaszoBanusi, mnpeactaBieHHBIXx B PI'OC OO0, a Takke Ha oOcHOBe (denepanbHOM pabdoueit
pPOrpaMMbl BOCIIUTAHHUS M C YYETOM KOHIICIIIMU IMPENOoJaBaHusl ydeOHOro mpenmMera «XuMus» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit deneparum.

[IporpaMma o xumMuu Aa&T NpeCTaBICHUE O LIEJAX, 001Iel cTpaTeruu o0yueHus, BOCIIUTAHUS
U pa3BUTUs OOYYalOIIMXCS CpeICcTBaMU y4eOHOro IpeaMeTa, YCTaHaBIMBAaeT o00s3aTelnbHOe
IIPEIMETHOE COZIEPKAHUE, ITPEYyCMATPUBAET PaCIIpeIeI€HUE €ro 110 KjaccaM U CTPYKTYPHUPOBAaHUE I10
pa3zenaM M TeMaM I[pPOrpaMMbl IO XUMUH, OIpPEAEIseT KOJIMYECTBEHHBbIE U KaueCTBEHHbBIE
XapaKTEPUCTUKHU COJEP)KAHUS, PEKOMEHAYEMYIO IMOCIEAOBATEIIBHOCTh U3YYEHUS] XUMHH C YYETOM
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€d, JIOTUKM Y4eOHOro Tmpoliecca, BO3PACTHBIX
ocobeHHOCTEeH 00yJaroImuXcst, OMpeenseT BO3MOXKHOCTH MpeaMeTa JUlsl pealnn3anuu TpeOOoBaHUN K
pe3ysbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOM IpPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaraM OOy4YeHHS XMUMHH Ha ypOBHE LENed H3YYCHHS
mpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOU JIEATEIBHOCTH O0YYaIOLIErocs MO0 OCBOCHUIO
y4eOHOTr0 COIepKAHMUSL.

3HaHUE XUMHH CIIY)KUT OCHOBOW isi (POPMHPOBAHUS MHPOBO33PEHHS OOYdYalOIIerocs, €ro
MPEJICTABICHUI O MaTepHabHOM €IWHCTBE MHpA, BAXKHYIO POJIb WUrpaloT (opMUpYEMbIE XHUMHEH
MPEJICTABICHHUS] O B3aUMOIIPEBPAILICHUSAX SHEPTUU M 00 SBONIOIHMH BEUIECTB B IMPHUPOAE, O MYyTSIX
peteHus r100aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHsI YEIIOBEYECTBA — CHIPHEBOM, YHEPTETUIECKOM,
MUIIEBON U 3KOJIOTHYECKON O€30MMaCHOCTH, IPOOIJIEM 3IpaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peajn3allid BO3MOXKHOCTEH sl caMOpa3BUTUS U (OPMUPOBAHUS KYIbTYPHI
JUYHOCTH, € o01Iel u (yHKIIMOHAIBHONU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHpPOBAHUE MBIIIJICHUS UM TBOPYECKUX CHOCOOHOCTEM oOyuaromuxcs,
HABBIKOB HUX CaMOCTOSITEIbHOM Y4eOHOM NesTeNIbHOCTH, SKCIEPUMEHTAIbHBIX U MCCIIEI0BATEIbCKUX
YMEHH, He0OOXOTUMBIX KaK B MOBCEIHEBHOM )XKM3HH, TaK U B TPO(HECCUOHATILHOM JesITeNbHOCTH;

3HAKOMHT CO CTIeU(PUKONH HAyYHOTO MBIIIIEHUS, 3aKIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IUIAIa HA
€MHCTBO NPUPOJBI U YEIOBEKA, SBJSETCS OTBETCTBEHHBIM ITAlOM B (POPMHUPOBAHUU E€CTECTBEHHO-
Hay4YHOW rPaMOTHOCTH O0y4aroLUXCs;

croco6cTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
HpUpPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOrMUYECKOe 00pazoBaHue 00yUYaromIHuXCsl.

JlanHble HampaBieHHMsT B OOy4YeHUM XUMHHM oOecnedyMBaroTCsl CHeUu(UKON coaepKaHHs
yueOHOro mpeaMeTa, KOTOPBIA SBISIETCS IEeIaroruiyeckd aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM
HayKU XMMUU Ha ONpeeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOEHHE
00yJaronMMHUCS CHCTEMBI TIEPBOHAYAIBHBIX TOHATHA XWMHH, OCHOB HEOPTaHHMYECKOM XUMHH U
HEKOTOPBIX OTJIEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa colepkaHHs NTPOrpaMMbl MO XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja K e€ nzydeHuro. CopeprkaHue CKJIaJbIBA€TCS U3 CUCTEMBI MTOHATHI O XMMHUYECKOM JIEMEHTE
U BEIIECTBE U CHCTEMbl MOHATHH O XUMHuYecKol peakiuu. OO0e 3TH CHCTEMbl CTPYKTYPHO
OpraHU30BaHbl 0 MPUHLHUITY TOCJIEI0BATEIbHOIO pa3BUTHA 3HAHUM Ha OCHOBE TEOPETHYECKHX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4YEHHS O CTPOSHUH aTOMa U XUMHUYECKOU CBSI3H;

— IPEJCTABJICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PAacCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH TMOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIbHO OT OAHOIO YPOBHSI K JAPYrOMY, BBITIOJHSS
GyHKIIMM OOBSCHEHUS W MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOTyYSHUS N3y4aeMbIX BEIICCTB.

OcBoeHHE TMPOrpaMMbl MO XHUMHH CIOCOOCTBYeT (OPMHUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAyYHON KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOAbI, [IEHHOCTHOTO
OTHONICHHUS] K HAYYHOMY 3HAHHIO U METOJaM TO3HAHWUS B Hayke. M3ydeHHe XUMHH MPOWCXOIUT C
MIPHUBJICYCHUEM 3HAHHUM U3 paHee N3yUYEeHHBIX y4eOHBIX MpeaMeToB: «OKpyxarommii Mup», «buomorus.
5—7 knacce» U «Pu3uKa. 7 Kiaccey.

[Ipy u3ydyeHUH XUMUHM MTPOUCXOAUT (OPMUPOBAHHME 3HAHMI OCHOB XMMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOW NIEATEIbHOCTH YEJOBEKa M KaK OJHOIO W3
KOMITOHCHTOB MHUPOBOU KYJIbTYPBHI.

3amaya y4eOHOTO MpeaMera COCTOUT B (DOPMHPOBAHMHM CHCTEMbl XMMHUYECKHUX 3HAHUH —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUYECKHX IOJOKEHUM, MOCTYMHBIX 0000IIeHUN
MHPOBO33PEHUYCCKOTO XapaKTepa, sS3bIKa HAYKU, B MPUOOIICHUN K HAyYHBIM METOJaM TO3HAHHS TpU
W3YYCHUU BEIIECTB U XUMUYCCKUX PEAKITNi, B (POPMUPOBAHUN M PA3BUTHHU TO3HABATEIHHBIX YMEHUHN
U UX IPUMEHEHUH B y4eOHO-TIO3HABATENbHON U Y4eOHO-UCCIIeI0BATEIbCKON e TEIbHOCTH, OCBOCHUU
paBuJI 0€30MaCHOTO OOPAIIEHHS C BEIIECTBAMU B TIOBCETHEBHOI JKU3HH.

[Ipy w3ydeHWM XUMHUH HAa YpOBHE OCHOBHOrO 00Imero oOpa3oBaHUS BaKHOE 3HAYCHHE
IPUOOPETHN TaKUEe LIETH, KaK:

— (QopMuUpOBaHHWE MHTEIEKTYaJIbHO Pa3BUTON JHUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PEIICHUM, CIOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIOITUMCS YCIIOBHSIM KU3HU;

— HampaBJIEHHOCTh OOyYEeHHMs] Ha CHCTEMaTHYECKOE TMPUOOIICHHE OO0ydarImmxcs K
CaMOCTOSITENIbHON TO3HABATENbHOW MEATEIHbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieyeHHe yCIOBUH, CHOCOOCTBYIOIIUX NPUOOPETEHHIO OO0yYarolMMHCS — OIIbITa
pa3HOOOpa3HOW JIEATEIHHOCTH, IO3HAHWS W CAMOIIO3HAHWS, KIIFOUYEBBIX HABBIKOB (KJIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITENLHOCTH;

— (opmupoBanue oOme (YHKIIMOHATBLHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHUCJIe YMEHUU OOBSICHATH M OIICHUBATH SBIICHUS OKPYXKAIOMIETO MHPA, WCIONb3ysS 3HAHHUS W OIIBIT,
MOJTyYEHHBIC PU W3YICHUH XUMHUH, TPAMEHSTH MX MPU PEIICHUU POOJIEM B TIOBCETHEBHOW KU3HU U
TPYIOBOH AESITETbHOCTH;

— ¢opMupoBaHHe y OOyYaIOIUXCS TYMAaHUCTUYECKUX OTHOIICHWH, MOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUM TSl BEIPAOOTKH DKOJIOTHUECKH 1[€I€CO00pa3HOT0 MOBEACHUS B OBITY M TPYIOBOM
JIESTSIILHOCTH B IEJISIX COXPAHESHHS CBOETO 37I0POBBS M OKPYIKAIOIICH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHUS OO0IIEUYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HAIPABJICHHOCTH JAJTbHEHIIIETO O0YICHHMS.

OO0mree YMCIO YacoB, OTBEACHHBIX I W3YUCHUS XHMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiusieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Helleno), B 9 kinacce — 68 yacos
(2 yaca B HE/IETIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC
IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Posb XMMUM B )KU3HU 4YelIOBEKa. XUMUSA B CUCTEME HayK. Tena u BeliecTsa.
®du3nyueckue CBOMCTBA BELIECTB. ArperarHoe coctosinue BemniecTB. [loHATHE 0 MeTOAax MO3HAHUS B
xuMud. Yuctele BeniecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 31eMeHThl. CUMBOJIBI XUMHUUYECKHUX 3JIEMEHTOB. IIpocTeie n
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass popmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENbHAS aTOMHas Macca. OTHocHTeNnbHAsE MOJIEKYJIsIpHasg Macca. MaccoBas
JI0JIsI XMMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemecrBa. Monbs. Monsipaas macca. B3auMocBsA3p KonuuecTBa, MacChl M 4ucia
CTPYKTYPHBIX €IMHUII BelecTBa. Pacyérel mo opMynamMm XUMHUECKUX COSAMHEHUI.

dusnyeckue M XHUMUYECKHE SBJICHMs. XHUMHUYECKas peakuuss U e€ Npu3HaKu. 3aKOoH
COXpaHEHMsI MacChl BelIeCTB. XuUMuYeckue ypaBHeHHs. Kiaccupukanus XUMHUECKUX peakluin
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUs, 0OMEHa).

XUMHUYEeCKUI IKCIIEPUMEHT:

3HAaKOMCTBO C XHMMHYECKOH NOCYyJOH, NpaBWwiaMud pabOThl B J1abopaTopud W HpuéMamu
oOpaitieHus ¢ 1a00paTopHBIM 000PYJIOBAaHUEM, U3YUYCHHE U ONKCaHue (PU3NUIECKHX CBOMCTB 00pa3IoB
HEOpPraHMYECKUX BEIeCTB, HaOMroAeHne (pu3nueckux (IJIaBJICHHE BOCKA, TasHUE JIbJla, paCTUPaHUE
caxapa B CTYyIIKE, KUIIEHUE W KOHJEHCAlMsl BOJbl) U XUMHUYECKUX (FOPEHHE CBEYHM, IPOKAIMBAHUE
MEIHOW IPOBOJIOKH, B3aWMOJICHCTBHE Mella C KHUCIIOTOW) SIBJICHWH, HAOIIOJCHHE W OIMCaHHE
MPU3HAKOB TMPOTEKAHMS XHUMHYECKHX peakuuid (pa3joKeHHe caxapa, B3aUMOJICHCTBUE CEpHOU
KHUCTIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHum, B3auMOJEHCTBUE
ene3a ¢ pactBopom cosrt Menu (1), u3yuenue crocoOOB pa3esieHHs] CMECEH: C MOMOIIbI0 MarHuTa,
¢ubTpoBaHKE, BBIMApUBAHUE, AUCTUIUIALNSA, XpoMaTorpadus, MpOBEIEHHE OYUCTKU IOBAPEHHOMN
CoJM, HaOMIOJEHHE M OINUCAaHHE pe3yJbTaTOB IPOBEJCHUS OIbITA, WIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMsI MaccChl, CO3AaHNE MOJIETIeH MOJIEKY (ILIapOCTEP>KHEBBIX ).

BaHeiilue npeacraBuTe/ I HEOPraHNYeCKMX BellecTB

Boznyx — cmech raszoB. CoctaB Bozayxa. Kucimopon — 3JI€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopoga B mpupone, (pU3MUeckrne W XUMHUYECKHE CBOMCTBa (peakiuu TOPEHHUS).
Oxcunel. Ilpumenenue kucmopona. CrnocoObl MONYy4YeHHUS KHCIOpOAa B Ja0OpaTopuu U
npoMelnieHHOCTH. KpyroBopor kuciaopoga B npuponae. O30H — amoTponHas MoJupuKanus
KHCIJIOPOJIA.

TemmoBoit 3¢hdekT XUMHUYECKOW peakiuH, TEPMOXMMHUYECKHE ypaBHEHUS, DJK30- W
SHAOTEPMUYECKHE peakuu. TOMINBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, YCUIIEHUE MapHUKOBOTO
s dexra, pa3pyiieHue 030HOBOTO CIIOSI.

Bogopon — aneMeHT u npocroe BemiecTBo. Haxoxaenue Bogopoaa B mpupoje, Gu3nyecKkue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI omydeHus. Kucnotel u conu.

MonsipHblii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopbel. HacelmieHHble "
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpHMOCTE BemecTB B Bojie. MaccoBast 1075 BEIIECTBA B PacTBOPE.
Xumunueckue cBoiictBa Bonabl. OcHoBaHusA. Posib pacTBOpoB B INpupoAe M B KHU3HU 4EIOBEKa.
Kpyrosopot Boabl B ipupoe. 3arps3sHeHue NpupoaHbIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.



Knaccudukanmss Heopranmueckux coeaumHeHudd. Oxcunpl.  Kimaccudukammss OKCHIOB:
cojeoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(OTepHbIE) U HecojeoOpasyromue. Homenkiatypa
OKCcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. [loirydeHne okCuaoB.

OcHoBanus. Kiaccupukanuss ocHoBaHM: MIENOYM UM HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBanuili. ®dusnueckne M XUMHUYECKHE CBOMCTBA oOcHOBaHui. I[lomydenue
OCHOBAaHUM.

Kucnorsl. Knaccudpukanus xucnor. Homenknarypa kucior. dusnyeckue M XUMHUYECKHE
cBoicTBa KUCHOT. P akruBHoctn MetaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa coseil. duznueckue u XuMHU4eckue cBoicTBa cosieid. [lomyduenue conei.
['eneTnyeckast CBA3b MEXKYy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

XuUMHYECKHH IKCIIEPUMEHT:

KaueCTBEHHOE OIpeeNieHue COJep>KaHusl KHUCIOpoJa B BO3AyXe, IMOJIy4YeHHE, COOMpaHHe,
pacro3HaBaHME€ U HW3YYEHHE CBOWMCTB KHCJIOpOJa, HAOMIOJEHUE B3aUMOJCHCTBUS BEILIECTB C
KHCIIOPOJIOM U YCJIOBHUSI BO3HHUKHOBEHHUSI M MpEKpalleHuss ropeHus (1Mokapa), O3HAKOMJICHUE C
oOpa3iiaMu OKCHJIOB M OTMCAHHE WX CBOKCTB, IMOJYYCHHE, COOMpaHWE, paclio3HaBAaHUE W U3YYCHUC
CBOMCTB Bojopoaa (ropeHue), B3ammojelictBue Bomopoga ¢ okcuaom wmenu (II) (Bo3zmokHO
UCIIONIb30BaHUE BHUJEOMATEpUasoB), HaOMOeHUE OOpa3lOB BEIIECTB KOJIMYECTBOM 1 MOIb,
WCCJICIOBAaHNE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO, IIPUTOTOBIICHUE
pacTBOPOB € ONPEACIEHHON MAacCOBOWM J0JIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOIECHCTBUE BOIBI C
MeTalaMHu (HaTpueM M KajiblleM) (BO3MOXHO HCIOJIb30BaHHE BUICOMATEPHUAIOB), HCCIEIOBaHUE
00pa3ll0B HEOPraHMYECKHX BEIIECTB Pa3UYHBIX KIACCOB, HAOJIOJCHHE HW3MEHEHHUS OKpPacKu
MHIMKATOPOB B pacTBOpax KUCJIOT U ILEI0Yel, u3yueHue B3aumojeicTBus okcuna meau (II) c
pacTBOPOM CEPHOM KHUCJIOTHI, KHCIOT C METaUlaMHd, pPEAKUHH HEUTpalM3aluu, TM[OJy4eHue
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOI'O METajlla JPYrUM M3 pacTBOpa COJIM, pEUIeHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «Ba)xxHelnme KjIacchl HEOPraHMUYECKUX COSUHEHUN».

Hepuoauveckuii 3axkon u Ilepumoamyeckass cucrema xumu4yeckux 3iemenros I, H.

MenpneseeBa. Ctpoenue aTOMOB. XuMuyeckas CBSI3b. OxkucauTebHO-

BOCCTAHOBHMTEJIbHbIC PEAKIIUN

[lepBbie MOMBITKU KIACCU(PUKALMKA XUMUYECKUX dNIeMeHTOB. [loHATHE O rpymmax CXOIHBIX
AJIEMEHTOB (ILIEJIOYHBIE U MICJIOYHO3EMEIbHBIE METAJJIbl, TaJOTeHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBbIe 00pa3yroT aMpOTEPHBIE OKCUIBI U THAPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucrema xumudyeckux aneMeHToB JI. 1. Menneneesa.
KopoTtkonepuoanast u muaHonepuoanas popmsl [lepuoanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB
. U. Menneneesa. Ilepmoasl m rpynnel. PHU3MYECKHN CMBICHI IOPSAKOBOIO HOMEPA, HOMEPOB
Mepro/ia ¥ TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3otomnbl. DnekTpoHbl. CTpOEHHE 3JIE€KTPOHHBIX
o0osiouek aromMoB TepBbIx 20 xumuueckux snemMeHToB Ilepuoanueckoit cucremsl Jl. 1. Menaeneesa.
XapakTepucTHKa XUMHUYECKOTO IEMEHTa IO ero nosiokeHuro B llepumommueckon cucreme [[. H.
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs pajhyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIMYECKUX HU
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIaAM.

3navenue [leprognyeckoro 3akoHa u [lepuoanueckoil CHCTEMBl XUMHUYECKHUX AJIEMEHTOB IS
pa3BUTHS HAyKu U npakTuku. [[. 1. MeHnneneeB — yd4€HbIN U TpakIaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOMsIpHAS U HETIOJSIPHAS) CBSA3h. DJIEKTPOOTPUIIATEILHOCTD
XUMUYECKUX AJIeMEHTOB. IOHHas CBS3b.



Crenenp okucneHusi. OKUCINTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipolieccsl okucieHus u
BOCCTaHOBJICHHsI. OKUCIUTENN U BOCCTAHOBUTEIH.

XuMHYECKH IKCIIEPUMEHT:

M3y4YeHHe 00pa3loB BELIECTB METAUIOB U HEMETAIJIOB, B3aUMOJICICTBIE THIPOKCHIA IIMHKA C
pacTBOpamMH KUCJIOT U IIENOYEH, MPOBEIEHUE OMBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-
BOCCTAHOBUTENIBHBIX PEAKIUH (TOpEHUE, PEaKIIUU Pa3II0KECHUS, COSTUHEHIS).

Me:xnpeaMeTHbIe CBSI3H

Peanuzanus MexXnpeaMeTHBIX CBSI3eH MPH U3yYEHUU XUMUHU B 8 KJIaCCEe OCYILIECTBIISIETCS Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK M MOHSATHH, SBJISIOUINXCS
CUCTEMHBIMHU JIJISl OTJEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KJacCHU(pUKaIus, IEPUOAUIYHOCTb, HAOIIOIEHNE, IKCIEPUMEHT, MOJIEJIUPOBAHUE, U3MEPEHHUE,
MO/1e]Ib, SBJICHUE.

@dusuka: MaTepus, aroMm, OJIJEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIUA, HN30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIa, AICKTPUUYSCKUIN 3apsiI, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSTHUE
BEIIECTBA, ra3, PU3NYECKUE BEIIMYNHBI, €IUHULIBI U3MEPEHUs, KOCMOC, IIaHEThI, 3BE3/1b1, COTHIIE.
buonorus: ¢porocunTes, qpixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC MOPOIBI, TOJE3HBIC HCKOIAeMEIE,
TOTUINBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo u XUMHYeCKasi peakuust

Ilepnonnueckuit 3akoH. [lepuonnueckas cucrema xumudeckux anemeHToB [l. M. Menpeneesa.
CrpoeHne aTomMoB. 3aKOHOMEPHOCTU B M3MEHEHMM CBOMCTB XMMUYECKUX JJIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, Kaiuus, KaJIbLUd W MX COCIUHEHUH B COOTBETCTBUU C TIIOJOXKEHUEM DJIEMEHTOB B
Ilepnonnueckoi cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBS3M. THUIBl KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKN U BU/Ia XMMUYECKOH CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIleCTB. XUMUYECKHUE CBOWCTBA BEILIECTB,
OTHOCSIIIMXCSA K Ppa3IM4YHbIM KJaccaM HEOPraHWYeCKUX COEIUHEHUH, TeHEeTUYecKas CBs3b
HEOPraHMYECKUX BEIECTB.

Knaccupukanus XMMHYECKMX peaklMid MO pa3iMYHbIM IpU3HAaKaM (IO YUCIYy U COCTaBy
YUYacCTBYIOUIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, O U3MEHEHHIO CTETEeHEH OKUCIIEHUS
XUMHUYECKHUX 3JIEMEHTOB, TI0 00paTUMOCTH, MO0 YYacTHIO KaTaiau3aTopa). JK30- U 3HJIOTEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUSL.

[Tonatue o ckopocTH XuMmMHueckoi peakiuu. [loHsTne 00 00paTMMBIX W HEOOPATUMBIX
XUMHYECKHX peakuusx. [[oHATHE O TOMOTeHHBIX M IeTepOreHHbIX peakuusax. [lonsaTue o xartanmse.
[TonsiTe 0 XUMHUYECKOM paBHOBeCHH. (DAKTOPHI, BIUAIOINIME HA CKOPOCTh XMMHUYECKOH peakluu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEaKIUH, DSJCKTPOHHBIM  OajaHC  OKHMCIMTENbHO-
BOCCTAaHOBUTENIBHON peakuuu. COCTaBICHNE YPaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN
C MCIIOJIb30BaHUEM METO/1a AIIEKTPOHHOI0 OajaHca.

Teopust 3/IEKTPONUTUUECKONH TUCCOLUMALUU. JIEKTPOIMTHI U HEAIEKTPoJauThl. KaTtuonsl,
aHUOHBI. MeXaHM3M JUCCOLMAIUU BELIECTB C PAa3IMYHBIMU BUAAMHM XMMHMUYECKOH cBA3U. CTeneHb
nucconranui. CUIIbHBIE U Cl1a0ble 2JEKTPOTUTHI.



Peakiiun moHHOTO OOMEHA. YCIOBHUS TPOTEKAHWs pEaKIMii MOHHOTO OOMEHa, TOJIHBIE M
COKpalllEHHbIE HMOHHBIE YypaBHEHMs peakiuil. CBoWMCTBa KHUCIOT, OCHOBaHMM M COJEll B CBETE
MPEJICTaBICHUIA 00 JIEKTPOTUTHYECKON nucconnanuu. KadecTBeHHbIe peakuu Ha HOHBL. [loHsTHE O
TUJIPOJIU3E COJICH.

XUMHUYEeCKHUI IKCIIEPUMEHT:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAIUIMUECKUX PEIIETOK HEOPTaHUYECKUX BELLIECTB — METAIIJIOB
U HemerauioB (Tpadura M anmmasza), CIOXKHBIX BEIIECTB (XJOpHIA HATpPHUs), HCCIEIOBAHUE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKON peakIMH OT BO3JEHUCTBUS Pa3IMYHBIX (AKTOPOB, HCCIEAOBAHUE
3IEKTPONPOBOJAHOCTH PACTBOPOB BEUIECTB, Ipolecca AMCCOLHUAIMM KHCIOT, IIelo4Yel u cosei
(BO3MOYHO HCIIOJIb30BaHUE BHUJIEO MATEPUAIIOB), MPOBEACHUE OIBITOB, WIIOCTPUPYIOIUX IPU3HAKU
MPOTEKAHUS PEaKIuii HOHHOTO oOMeHa (0Opa3oBaHWE OcCajKa, BHIICICHHE raza, 00pa3oBaHUE BOJIBI),
OTBITOB, WJUTIOCTPUPYIOLIUX IPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peaKuu pasjoKEHUs, COCIUWHEHUs), pPACIO3HABaHHWE HEOPraHMYECKHX BEIIECTB C MOMOUIBIO
KAUECTBEHHBIX pEaKLUi Ha MOHBI, PELLIEHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTayuibl M MX coeIMHEHUSA

OObmias xapakrepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETECHU
okucinenua. CtpoeHue U (QU3UYECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMHUYECKHE
CBOIicTBa Ha Impumepe Xxjopa (B3aUMOAEWCTBHE C MeETaUIaMM, HEMETaUlaMy, LIEI0YaMH).
Xnoposogoposa. ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, IOIy4eHHe, IpuMeHeHue. JleiicTBue xiopa
U XJIOPOBOJIOPO/Ia HA OPTaHU3M YelloBeKa. BaxkHel e XJI0pu/Ibl U UX HaX0XKACHHUE B IPUPOJIE.

O6mass xapaktepuctuka 3yeMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIE CTETIeHU OKucieHus. CTpoeHne u pu3ndecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AJIOTpONHbIE MOJU(PUKALMKU KHCIOpOJAa U cepbl. XHUMHUYECKHE CBOWMCTBA CEpBHI.
CepoBogopoji, ctpoeHue, Gu3NYeCKue U XUMHYeCKHe cBOcTBa. OKCHUIBI CEphl KaK MpPeICTaBUTENN
KUCTOTHBIX OKcuaoB. CepHas KHCIIOTa, (PU3MYECKHE W XUMHYECKHE CBOWcTBa (00ImMe Kak
IpEJICTaBUTEN Kilacca KHUCIOT U crenuguyeckue). XHUMUYECKUE PEaKIUM, JIeKAlUe B OCHOBE
MPOMBIIIJIEHHOTO CII0co0a MoTy4eHus cepHON KUCIOThI. [IpuMenenue cepHoil kucnotel. Conu cepHon
KHCJIOTHI, KaUeCTBEHHAsl peaklus Ha cynabpaT-uoH. HaxoxaeHue cepsl U e€ COeJUHEHUN B MPUPOJIE.
XUMHUECKOE 3arpsA3HEHUE OKpYXKaloLleW Cpeabl COeIMHEHMSIMU cepbl (KHCIOTHBIE JIOKAM,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITOCOOBI €r0 IIPEI0TBPAICHUSI.

OOmiass  xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUs. A30T, paclpoCTpaHeHHE B MpUpPOje, (HU3NUECKHe U XUMHUYECKUE
cBoiictBa. KpyroBopor a3ora B mpupone. AMMHUaK, ero (pu3MuecKue M XHUMHYECKHE CBOMCTBa,
nojiyueHue u npuMmeHenue. Coiau aMMOHUS, UX (U3NYECKHE U XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHHMs. A30THas KUCJIOTa, €€ TMOIydeHHe, (PU3NYECKUe U
XUMHUYECKHe CBoicTBa (0oOmMe Kak MpeJCTaBUTENs Kjacca KHUCIOT U CIEHU(HUYECKHe).
Vcnonb3oBaHue HUTPATOB U COJIeHl aMMOHHUS B KauecTBe MMHEPAJIbHBIX yHA0OpeHHi. XuMuueckoe
3arpsi3HEHUE OKPYXKAIoUIeW cpelbl COETUHEHUSMHU a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHHUE BO3AyXa,
nmouBsl U BosoEMOB). Docdop, amnorponHsie Moaudukanuu dochopa, GpuznUecKre W XUMHUECKUE
cBoiictBa. Okcun ¢docdopa (V) u dochopHas kucnora, (uU3MUECKHEe U XUMHUYECKHE CBOWCTBA,
nony4enue. McnonszoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YI00PEHUH.

OObmass xapaktepuctuka 3yeMeHToB IVA-rpynmbl. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJIEpoA, aJUIOTPOIHble MOAU(UKALNUK, PACHpPOCTpPAaHEHUE B
npupoje, (uznyeckre M XUMHUYECKHe CBOMCTBa. AncopOuusi. KpyroBopor yriepoga B mHpupoe.
Oxcuapl yriepoga, uX (u3nyeckue M XMMUYECKHE CBOICTBA, JEHCTBHE Ha JKUBBIE OpPraHU3MBI,
MOJIyueHue U TpPUMEHEHHEe. DKOJOrMdeckue Mpolsembl, CBA3aHHbIE C okcuaoMm yriepona (IV),
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TUIOTE3a rI100aJbHOr0 MOTEIUIEHUS KIIMMaTa, TApHUKOBBIN AP QEKT. YronbHas KMCI0Ta U €€ COoJlu, UX
¢u3nueckue M XMMHUYECKUE CBOMCTBA, MONydyeHHEe M HpuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-MOHBL. Vcronp3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJICHHOCTH M CEIbCKOM
XO0341CTBE.

IlepBoHauasibHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX YIiepoja
(MeraH, 3TaH, ATWIEH, allETWIECH, 3TaHOJ, INIMLEPUH, YKCyCHas Kuciota). IIpupoaHele MCTOYHUKHU
YIII€BOAOPOAOB (YroJib, IPUPOAHBIA ra3, He(Th), IPOAYKTH MX MHepepaboTku (OEH3UH), UX POJIb B
OBbITY ¥ IPOMBILLIEHHOCTH. [ToHATHE 0 OMOJIOrMYecKN BaXKHBIX BEILECTBAX: )KUPAX, O€JIKAX, YIIeBOAAX
— M HX pOJIM B XHU3HM 4YeloBeka. MarepuaabHOE €IMHCTBO OPraHUYECKUX U HEOpPraHMYecKuX
COCIMHEHU.

Kpemuuii, ero pusnueckre 1 XUMUYECKHE CBOMCTBA, MOJlyueHHe 1 npuMeHenne. CoeTnHeHHS
KpemHus B npupozae. OOume mnpencrasineHus o0 oxcuie kpemHus (IV) m kpeMHueBol Kuciore.
CunMkarsl, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIIIEHHOCTU. BakHel1Ine CTpoUTeNbHbIE MaTepUabL:
KepaMHuKa, CTEKJO, IIEeMEHT, OeToH, ene300eToH. I[IpobieMbl 6€30MacHOT0 HUCIOIB30BaHUS
CTPOUTENIbHBIX MAaTEPUaIOB B MOBCEAHEBHOMN KU3HU.

XuMHUYEeCKHI IKCIIEPUMEHT:

u3yuyeHue oO0pa3l0oB HEOPraHMYECKMX BELIECTB, CBOWCTB COJSHOW KHCIOTHI, IpPOBEIEHUE
Ka4eCTBEHHBIX pEaKUWi Ha XJOPHI-MOHBI M HAOJIOJCHHE TNPU3HAKOB HX IPOTEKAHHS, OIBITHI,
oTpakaromue (QHU3MUECKHe W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COCAMHEHUH (BO3MOXHO
UCMOJIb30BAaHUE BHJIEOMATEpUAIOB), O3HAKOMJIEHME C oO0pa3laMu XJOPHJIOB (rajJOreHHU]OB),
O3HaKOMJIEHHE ¢ oOpa3mamMu ceppl M €€ COeIMHEHMSIMH (BO3MOXXHO  HCIOJIb30BAaHUE
BHUJICOMATEPHAIIOB),  HaOJIOJEHWE  TMpoliecca  OOyrjiuMBaHUS ~ caxapa  IOJ  JIEUCTBHUEM
KOHLEHTPUPOBAHHON CEPHOM KHCIIOTBI, M3yYE€HHUE XHMUYECKUX CBONCTB pa30aBIE€HHOW CepHOM
KHCJIOTBI, INPOBEJCHHE KAayeCTBEHHOW peakuuu Ha cyiab(haT-uOH M HaONIOJeHHe MpHU3HaKa &
IOPOTEKaHUs, O3HAKOMIIEHHE ¢ (DU3MYECKMMM CBOWCTBaMM a30Ta, (ochopa M UX COECIUHEHUH
(BO3MOKHO HCIOJB30BAHME BHJICOMATEPUANIOB), OOpa3liaMu a30THBIX U (POCHOpHBIX yI0OpEeHUH,
noJlyueHue, cooupaHue, paclio3HaBaHWE M U3YYE€HHE CBOWCTB aMMHaka, NMPOBEIEHUE KaueCTBEHHBIX
peakuuii Ha HOH aMMOHHMA U (pocdaT-uOH U M3yYeHHE MPU3HAKOB MX MPOTEKAHHUs, B3aUMOJIEHCTBHE
KOHIIEHTPUPOBAHHON A30THOM KHUCIOTHI C Mebl0 (BO3MOXKHO MCIIOJB30BaHHME BHIEOMAaTEPHAJIOB),
U3Y4YE€HHE MoOjJeNiell KPUCTAJUIMUECKHUX pEeIETOK anMasa, rpadura, QyinepeHa, 03HAKOMIIEHHE C
IPOLECCOM  aAcopOLMU  pPACTBOPEHHBIX BEIIECTB AaKTHMBUPOBAHHBIM YIVIEM M  YCTPOMCTBOM
NpOTHBOra3a, IOJIydeHHe, cOoOMpaHHe, PACIO3HABAHWE W H3Y4YEHHE CBOWCTB YIJIEKHCIIOrO rasa,
IPOBE/ICHUE KaueCTBEHHBIX pPEaKkUuii Ha KapOOHAT M CHUJIMKAT-MOHBl U M3Y4YEHUE MPHU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHHME C  MPOAYKIHEH  CWIMKaTHOM  IPOMBIIUIEHHOCTH,  pElIeHHe
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHele HeMeTaIbl U UX COeIUHEHUS».

Metaibl M MX COCIMHEHHS

OOm1ast XapakTepUCTHKA XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM UX TOJIOXKEHUS B
[Tepuonuueckoii cucteme xumuueckux aemeHToB . . MenpaeneeBa u ctpoenus atomoB. CTpoeHHe
MeTaJlIoB. MeTtaminyeckasi CBA3b U METa/NINYecKasi KpUCTAIIIMYECKasi peleETKa. DIeKTPOXUMUUECKUN
psn HampspkeHH MmeraiioB. dusnueckMe M XMMHUYECKHE CBOMCTBa MeTaiioB. OOmme crnocoObl
NoJy4eHus: MeTaJuioB. [ToHATHE 0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
Cnnagsl (CTalb, YyT'yH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[[lenounbie MeTaiuibl: nojiokeHue B [lepuoanueckoit cucreme XuMH4ecKux siemeHToB [l U.
MengeneeBa, cTpoeHHE MX aTOMOB, HaxOXJAeHUEe B npupone. Puznueckue U XMMHUECKUE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCHIBI HATpUs U Kaius. [IpuMeHeHue MelouHbIX
METAJJIOB B UX COCTUHECHUH.



[IlenouyHO3emMeNnbHBIE METAIBl MarHUM M KaJIbIMK: moJioxkeHue B llepmoanueckoi cucreme
xumuueckux snemeHToB [[. M. MenneneeBa, CTpOGHME HX aTOMOB, HAaXOXKJICHHE B MPHUPOJIE.
duznyeckne 1 XUMUYECKUE CBOMCTBA MarHus W KaJblus. BaxkHeimume coequHeHns Kaablus (OKCHI,
TUAPOKCHI, COJIH). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHauil: nonoxkenue B Ilepuogmueckoil cucteMe XuMHuueckux anemeHtoB [, .
MeneneeBa, CTpO€HHME aTroMa, HaxoxkJeHue B mnpupojae. Du3MUecKMe M XHUMHUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH/IA ATFOMHHHSL.

Keneszo: nonoxenue B [lepuoguueckoil cucteMe xumMmuueckux anemeHtoB /. M. Menneneena,
CTPOEHHE aTOMa, HAXOXACHHE B mpupoje. OPu3ndeckue U XUMHUYECKHE CBOMCTBa »xeie3a. OKCUIbI,
ruapokcuabl u conu xenesa (I1) u sxenesa (III), ux cocras, cBOWCTBA U MOTyYEHUE.

XuUMHYECKHH IKCIIEPUMEHT:

03HAaKOMJICHHE C 00pa3laMyd METAJUIOB M CIUIABOB, UX (PM3WYECKUMH CBOWCTBAMH, M3y4YEHUE
pPE3YyNbTATOB KOPPO3HHM METALIOB (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOECHHOCTEH
B3aUMOJICUCTBUSL OKCUJIA KaJbIUs U HATPUs C BOJOM (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB),
HCCJIC/IOBAHUE CBOMCTB KECTKOM BOJBI, IIpOllecca TOPEHUs JKele3a B KUCTOpoAe (BO3MOXKHO
WCITOJIb30BAaHHUE BHJICOMATEPHAIOB), NMPU3HAKOB NPOTEKAHUS KAUYECTBEHHBIX pPEAKIUH Ha HWOHBI:
MarHus, KajbIus, alFOMHHUS, IMHKA, *kene3a (11) u xxenesa (1), menu (I1), HabnroaeHue U onvcaHue
MIPOLIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMHU HATpHUA, KU U KaJlblMs (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HUCCJEAOBaHHE aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHUHHS M THUAPOKCH]IA
LIUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHelne MeTaJIbl U UX COCAUHEHUS.

X¥MHUS U OKpYKAK0LIas cpeaa

BemectBa u martepuanbl B NOBCEAHEBHOM >KM3HM YeJIOBEKa. be30macHoe HCIOIb30BaHUE
BEIICCTB U XMMHUYCCKHUX peakiuii B ObITy. [IepBas MOMOIIb MPH XUMUYIECKUX 0KOTaX U OTPABIICHUSX.

XUMUYEeCKOe 3arpsi3HEHUE OKpYKarolleld cpenbl (mpeAenbHas IOMYyCTHMAas KOHIIEHTPALIHS
BemecTs, Aanee — [1J1K). Posib XxuMuu B perieHUH 3KOJIOTHIECKUX TPOOIIeM.

XUMHUYECKUI IKCIIEPUMEHT:

n3y4yeHue o0pasIoB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, TTOJIMMEPHBIC MaTEPUAITB).

MexnpeamerHblie CBA3U

Peanuzanus MeXnpeAMETHBIX CBSI3€W NMPU U3yYEHUU XMMHUHU B 9 KJ1acce OCYIIECTBISETCS Yepes
WCIIOJIb30BaHWE KaK OOMNIMX €eCTECTBEHHO-HAYYHBIX TOHSTHM, TaK W TIOHSATHH, SIBIISIONIUXCS
CHUCTEMHBIMU JJIS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYyYHbIE MOHSATHUS: HAy4HBIM (hakT, TUMOTE3a, 3aKOH, TEOPHs, aHAU3,
CUHTE3, KIacCHU(pUKaIs, TEPUOANIYHOCTD, HAOMIOIEHNE, IKCIIEPUMEHT, MOJICITUPOBAHUE, H3MEPEHHUE,
MO/I€JIb, SIBJICHUE, TAPHUKOBBIN A(h(PEKT, TEXHOIOTHUSI, MATEPHAIIHI.

®dusmka: MaTepusi, aroM, DJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKJIUA, HW30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYNA, NEKTPUUECKUIN 3apsij, MPOBOJHUKH, MOIYIPOBOJHUKH, TUIIEKTPUKH,
dboTORIEeMEHT, BEIIECTBO, TeNno, OOBEM, arperarHoe COCTOSHUE BEIECTBa, Tra3, pacTBOp,
pacTBOPUMOCTh, KPUCTANIMUECKAs PEMIETKA, CIJIaBbl, (PU3UYECKHUE BEJIMYMHBI, €AUHUIIBI U3MEPEHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢orocuHTe3, pixaHue, Ouocdepa, IKOCHCTEMa, MHHEpAIbHBIE YIOOpECHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

I'eorpadms: atmocdepa, ruapocdepa, MHUHEpPATBI, TOPHBIC MMOPOJIBI, TOJE3HBIE HCKOMAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yNbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO 00mIero o0Opa3oBaHUs
JIOCTUTAIOTCS B XOJI¢ OOy4YeHHS XUMHUU B €IUHCTBE y4eOHOW U BOCIUTATEILHON NEATEIHHOCTH B
COOTBETCTBUU C TPAJAULMOHHBIMA POCCUUCKUMHU COLUOKYIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU
LHEHHOCTAMHU, TPUHATHIMA B OOIIECTBE MpaBWIaMU M HOPMaMU TIOBEIEHUS U CHOCOOCTBYIOT
IpoleccaM caMONO3HaHUsI, CAMOPA3BUTHSI U COLIMATTU3ALUN 00yJaIOLTUXCAL.

JIM9HOCTHBIE PE3YNIBTATHI OTPAKAIOT TOTOBHOCTH 00YUAONIUXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACUIUPEHHUE OMbITAa JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YUCJIE B YAaCTHU:

1) naTPHOTHYECKOT0 BOCTIMTAHUS
LIEHHOCTHOTO OTHOIICHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY M HAYYHOMY HACJEAMIO,
MOHUMAaHUS 3HAYCHUS! XMMUYECKON HAyKH B KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAACTh
JIOCTOBEpHON MH(pOpMaAUeil 0 MepeloBhIX JAOCTHKEHUAX M OTKPBITUAX MHPOBOM U OTEUECTBEHHOU
XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;
2) rpakIaHCKOr0 BOCIIUTAHMS:
MIPEACTABJIICHUS] O COIMAIBHBIX HOPMAaxX W IPaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUM B KOJIJIEKTUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, Y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPUYECKOH M APYTrUX BUAAX AESITEIbHOCTHU, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHON JESATENbHOCTH
MIPU BBIMOJHEHUW Y4YeOHBIX, MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKUX DKCIEPUMEHTOB,
CO3/IaHUHU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO ¥ B3aUMOIIOMOIIM B MPOIIECCE ITOM
yueOHOM NesATENbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEICHHWE U TOCTYNKH CBOMX TOBApHUIIEH C
MO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;
3) HEeHHOCTH HAYYHOT'O O3HAHMS:
MHPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE M XHWMHUUYECKOW pEaKIUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO pa3BUTUSA HAYKHM M COCTABIISIIOIIME OCHOBY JJisi NOHHMMAHMS CYIIHOCTH
HAyYHOW KapTHHBI MHpa, NPEACTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUSA MPUPOJIBL,
B3aUMOCBS35IX YEJI0BEKA C IPUPOJHOMN CPEOi, O POIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;
MO3HaBaTeJIbHbIE MOTUBHI, HATIPABJICHHBIC HA MOJIYYEeHUE HOBBIX 3HAHUI M0 XUMUU, HEOOXOAUMBIC IS
0o0BsicHEeHUS HaOMIOJJaeMBIX TPOIECCOB U  SBJICHHM, MO3HABATENbHON, HWHPOPMAIIMOHHOW U
YUTATEIbCKON KYIBTYpPhI, B TOM YHCIIE€ HAaBBIKOB CAMOCTOATEIHHOW PaOOTHI ¢ Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOU, JOCTYITHBIMU TEXHHUYECKUMU CPEJICTBAMH MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;
UHTEpeC K OOyYeHHI0O M TIO3HAHWIO, JI0O03HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
€caM000pa3oBaHUIO, TMPOEKTHOW M UCCIIENOBATEIbCKON ESITeNbHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIEM;
4) dopmupoBanusi KyJbTYPbl 310POBbS:
OCO3HAHWE IIEHHOCTH W3HH, OTBETCTBEHHOTO OTHOIIEHWUS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha
3JI0pPOBBI 00pa3 *KU3HU, OCO3HAHUE TOCIEICTBUN U HEMPHUATHE BPEIHBIX NMPUBBIYEK (YIOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHUKOB, KYypeHHs), HEOOXOJUMOCTH COONIIOJIEHUs TpaBUil O€30MacHOCTH TpHU
oOpaleHnu ¢ XUMHUYECKUMH BEIECTBAMHU B OBITY U pEaTbHOM JKU3HHU;
S) TPy10BOr0 BOCIIUTAHUSA:
WHTEPEC K MPAKTUYECKOMY M3YUYeHHIO mpodeccuil M TpyAa pa3IMyHOrO poja, yBaKEHUE K TPydy U
pe3ynbTaTam TPYAOBOW AESITENbHOCTH, B TOM YUCJIE Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM 10
XUMHUH, OCO3HAHHBIA BHIOOp WHAMBHUAYAJIbHON TpPAaeKTOPUU MPOIOHKEHHS 00pa3oBaHUS C YYETOM
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JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTM K XUMMH, OOLIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
YCIIEMIHOM TNpOo(ecCHOHAIBHOM JEATETbHOCTH W PAa3BUTHA HEOOXOAUMBIX YMEHHMH, TOTOBHOCTH
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpee;
6) IK0JIOrM4eCcKOro BOCIIUTAHMS
9KOJIOTUYECKH L[eJ1ecO00pa3HOe OTHOILIEHHE K MPUPO/E KaK MCTOUHHUKY KU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pasa >KW3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (DH3MUYECKOMY M TCHUXHYECKOMY 3/0pOBBIO, OCO3HAHHE ILIEHHOCTH
coOuro/ieHusl TpaBuil 0€30MacHOro MOBEAEHUs MpU paboTe C BELIECTBAMU, a TAaKXKe B CUTYalMsX,
YTPOXKAOIUX 30POBBIO U KU3HU JIIOIEH;
CIIOCOOHOCTH MPUMEHATh 3HAHUA, IOJY4aeMble IPU H3YYEHUHM XHMHH, JUIS pEIIeHus 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOM, I MOBBIIICHUS YPOBHS YKOJOTMYECKOU KYIBbTYpHI,
OCO3HaHMsI ITI00AJIBHOIO XapakTepa HKOJOTMYECKUX IpoOjeM M IyTedl UX pelleHHs MOCPEACTBOM
METOJOB XMMHH, SKOJIOIMYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJACTBOBAaTbCS UM B II03HABATEIBHOU,
KOMMYHUKAaTUBHON Y COLIMAJIBHOM IIPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MetampenMeTHBIX pe3y/lbTAaTOB BBIACISIOT 3HAYMMble i1 (OPMHUPOBAHUSA
MHUPOBO33PEHUSI OOILEHAYYHbIE IOHATUSA (3aKOH, TEOpUs, HPUHIMI, TUIOTE3a, (AKT, CHUCTEMA,
IpoIecC, AKCIEPUMEHT W JPYroe.), KOTOpPhIe HCIOIB3YIOTCS B ECTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M TO3BOJISIFOT Ha OCHOBE 3HAHWUH W3 OTHUX INPEIMETOB (POPMHUPOBATH MPEICTABICHHE O
LIEJIOCTHOM HAy4yHOM KapTUHE MHpa, W YHUBEpCalbHble YyueOHbIE AEHCTBHs (IIO3HABATENbHBIE,
KOMMYHHKATHBHbIE, PpEryJIiTUBHBIE), KOTOpble oOOecreuynBaoT (OPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON JEATEIIbHOCTH.

ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHMSI UCTIOIb30BaTh IPUEMBI JIOTHUECKOTO MBIIIJIEHUS TP OCBOCHUM 3HAHUI: PACKPBIBATh
CMBICI XMMHUYECKUX HMOHATUN (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C
JIpYTMMH TIOHATHUSMHM), UCIOJB30BaTh TMOHATHUS Uil OOBSICHEHUS OTHIEIbHBIX (DAaKTOB M SIBJICHHI,
BBIOMPAaTh OCHOBAaHWS W KPUTEPUM s KIAacCU(PUKAMKM XUMHMUYECKHX BEIIECTB M XMMHUYECKHX
peakuuii, ycTaHaBJIMBaTh MPUYMHHO-CIEICTBEHHbIE CBSI3U MEXKIY OOBEKTaMU H3Y4EHUs, CTPOUTH
JIOTUYECKHE pacCyXJeHus (MHIyKTUBHbIC, [EIyKTUBHbIE, I10 aHAJOrHH), JeJaTb BBIBOABI U
3aKJIIOUCHNS;

yMEHHUE MPHUMEHATh B TNpollecce MO3HAHMUSA MOHATHS (TMpEeAMETHBIE W MeTalpeIMEeTHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJENIH, MWCIOIb3yeMble B XHMHUH, MpeoOpa3oBbIBaTh IIMPOKO
IpPUMEHSIEMblE B XHMHUU MOJEJIbHBIE MPEJICTaBICHUS] — XUMHYECKMH 3HAK (CHMBOJ DJIEMEHTA),
XUMHUecKasi popmysa U ypaBHEHHE XMMHUYECKON peaklMM — IpU PeleHUH y4eOHO-TTI03HaBaTEIbHBIX
3a1a4, ¢ y4€TOM ITUX MOJEIBHBIX IPEIACTABICHUN BBIABIATH U XapaKT€PU30BATh CYLICCTBEHHBIE
NPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U XMMHUYECKUX PEAKLMU, BBIABIATH OOIIME
3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBS3M WM TNPOTUBOPEYMs] B H3y4aeMbIX IMpPOLECCaX M
SABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

YMEHUE HUCIIOJIb30BaTh IIOCTABIECHHBIE BOIIPOCH! B Ka4€CTBE MHCTPYMEHTA ITO3HAHMS, & TAKKE
B KauecTBE OCHOBBI JJs (OPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMbIX
CYXKJICHUH;

npuoOpeTeHre OmbplTa MO IUIAHWPOBAHHMIO, OPraHM3allid U TPOBEIECHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, yYMEHHE HaOII0aTh 3a XOJOM IPOLECcCca, CaMOCTOSITEIbHO IMPOTHO3UPOBATH €ro
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pe3ynbTaT, (opMynupoBaTh 0000IIEHUS M BBIBOJIBI IO pe3yjbTaTaM MPOBEAEHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O POACIaHHOM padoTe.

Paborta ¢ unopmanmeii:

yYMEHHE BBIOMpATh, AaHAU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUIOB U
dbopM TpeaCTaBICHUSA, MOJYyYaeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAy4YHO-TIOMYJSpHAs JUTepaTypa
XUMHUYECKOTO COJIEpXKAHMs, CIPAaBOYHBIE MMOCOOMs, pecypchl MHTepHEeTa), KPUTUYECKH OIICHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIe METOJbl M 3alpOChl MPU MOUCKE U O0TOOpe MH(MOpMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJIHEHUS YYE€OHBIX W IO3HABATEIbHBIX 3a]ad
ONpEeNeNIEHHOr0 THIMA, TNPUOOPETEHHE OIbITa B O0JACTH HCIOJB30BaHUS HMH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAZEHHE KYJIbTYPOH aKTHBHOI'O HCIOJIb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpMY MpeAcTaBieHuss HHGOpMaUK
U WUTIOCTPUPOBATH pelllaeMble 3a7aud HECIOXKHBIMH CXEMaMH, AuarpaMMaMH, IpYyrumu (GopMamu
rpaduKu 1 UX KOMOWHAIUSMU;

YMEHHUE HCIIOJIb30BaTh M aHAIM3MPOBAaTh B Tpolecce y4eOHOW W HCCIeI0BaTeIbCKON
NEeSTENIbHOCTH MHGOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH, CEIbCKOTO XO3sIMCTBA M TPaHCIOPTa Ha
COCTOSIHME OKpYKarolel TPUPOJHON Cpebl.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHSI 33]]aBaTh BOTIPOCHI (B X0J1¢ JUAJIOTA U (MJIM) TUCKYCCHH) IO CYIIECTBY 00CYXIaeMOi
TeMBI, ((OPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMIOTHEHUS MPEATI0KEHHOM 3a/1a4;
YMEHUSI MPEACTABIATh IOJYYEHHBIE pe3yJbTaThl I103HABATEIbHOM JEATEIBHOCTH B YCTHBIX M
IUCbMEHHBIX TEKCTaX; JielaTh MPE3EHTALMI0 Pe3yJIbTaTOB BBINOJIHEHUS] XUMUYECKOT0 3KCIEPUMEHTA
(;1abopaTtopHOTO OIbITa, JA0OPATOPHON pPadOTHI IO HCCICIOBAHUIO CBOKMCTB BEIIECTB, y4eOHOTO
MIPOCKTA);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOI MO3HABATEIBHOU U
MCCIIEIOBATEIIBCKON JIEATENIFHOCTH MPH PEUICHUH BO3HUKAIOUIMX MPOOJIEM HAa OCHOBE yuéTa OOIIHMX
MHTEPECOB M COIJIAaCOBAHMS MO3ULUN (00CYXJeHus, OOMEH MHEHMSMH, «MO3TOBBIE LITYPMbI»,
KOOpJMHALMSI COBMECTHBIX JIEHCTBUM, ONPEINECICHUE KPUTEPUEB IO OLICHKE KauyeCTBa BBINOJIHEHHON
paboThl U ApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSITENIbHO OMNPENENATh LENU JAEATEIbHOCTH, IJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JIEATENIBHOCTh, BEIOMpPATh Hamboiee
3 peKTUBHBIE CIIOCOOBI pelIeHUs] yYeOHbIX M MO3HABATENIbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABIIATh
WIN KOPPEKTUPOBATh MPEUIOKEHHBIM AJITOPUTM JIEUCTBUM IPU BBINOJIHEHUU 3aJaHUN C y4ETOM
MOJIyYE€HUS HOBBIX 3HAHUH 00 WH3ydaeMbIX OOBEKTaX — BEUIECTBAX M pEaKIUsiX, OILIEHHWBATh
COOTBETCTBHUE IOJIyYEHHOI'O PE3yJIbTaTa 3asBICHHOM LM, YMEHUE HCIIONIB30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IPEJIaracMbl€ B yCIOBUH 3aJaHUM.

MNPEIMETHBIE PE3VJIBTATHBI

B cocraBe mpeaMeTHBIX pPE3YJNbTATOB 10 OCBOCHHUIO 00S3aTENBbHOTO  COJAEpIKaHUS,
YCTQHOBJICHHOTO  JIaHHOM  QenepaibHOM  pabodell  mporpaMMoi,  BBIJCHSIOT:  OCBOCHHBIE
00y4JaroMMuUCsl Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JEUCTBUM, crienupuyecKkue Ui IpeaMeTHON
obnmactn «XUMHS», BUIBI ACSITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTalu,
peoOpa30BaHUIO M MPUMEHEHHIO B Pa3INYHBIX yYEOHBIX U HOBBIX CUTYalHsX.

K koHiy oOydyenus B 8 kJjacce mpeaMeTHbIe pe3ylnbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:
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- PAcCKpbIBaThb CMBICI OCHOBHBIX XMMHYECKHMX IOHATHI: aTOM, MOJEKYJa, XWUMHYECKHI 3JIEMEHT,
IIPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOJAHAsA), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHas M MOJIEKYJIsSIpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Mmacca,
MaccoBasl JOJIi XHMMHYECKOTO OJJIEMEHTa B COCAMHEHHH, MOJSPHBIA OO0BEM, OKCHJ, KHUCIOTa,
OCHOBAaHHWE, COJb, JJIEKTPOOTPULATENBHOCTb, CTEHNEHb OKHUCJIEHUS, XHUMHUYECKass peakius,
KJaccu(UKalusl peakuuid: peakluu COCNWHEHMS, PEaKIMHU Ppa3IoKEeHUs, PEaKIUU 3aMeIICHus,
peakuuu OOMEHa, 3K30- W DHIOTEPMUUYECKHE PEAKIMHU, TEIIOoBOH 3(ddekT peakuuu, sapo aroma,
JJIEKTPOHHBIA CIIOM aToma, aTOMHasi OpOWTadb, pajuyC aroMa, XMMHUYECKas CBs3b, MOJISpHas U
HEIOJISIPHAsI KOBAJEHTHAs CBs3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, PacTBOpP, MAaccoBas 1O
BellecTBA (ITPOLICHTHAS] KOHIIEHTPAIHs) B paCTBOPE;
- WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IOHSTUH W NPUMEHATH 3TU HOHATUSA INPU
OINMCAHUU BELIECTB U UX MPEBPALLECHUN;
- HUCIOJB30BaTh XHWMHUYECKYIO CHUMBOJIMKY JMJi1 COCTaBjieHHs (OpMyNn BeUIECTB U ypaBHEHUN
XUMHYECKUX PEAKIUM;
- ONpENENATh BAJECHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHHUSAX, CTEIEHb OKHCIICHUS
9JIEMEHTOB B OWHApHBIX COCOUHEHHSX, MPUHAANIE)KHOCTh BEIIECTB K OMpPeIeIEHHOMY KJaccy
coequHEHUN 1Mo QopmysnaMm, BUJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAsh M MOHHAs)) B HEOPraHUYECKHX
COEIMHEHUSX;
- packpbiBaTh cmbica Ilepuonnueckoro 3akona . M. MenneneeBa: 1€MOHCTPUPOBATH NMOHUMAHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKHUX AJIEMEHTOB OT MX MoJiokeHus B [lepuogmueckoit
CHUCTEME, 3aKOHOB COXpaHEHUsI MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-MOJEKYJISPHOTO
yueHus, 3akoHa ABOraipo;
- ONUCHIBaTHh W XapakTepuszoBaTh TaOnmmuHylo (opmy I[lepnonnveckoil cUCTEMBI XUMHYECKHX
9JIEMEHTOB: pa3nyaTh MOHATUSA «TNaBHas moarpynna (A-rpynma)» u «mobouyHas noxarpynma (b-
rpynmna)», Majible U OOJbIINe MEePUObl, COOTHOCUTh O0O3HAUEHHUs, KOTOpbIe MMEIOTCS B TaOiuie
«llepmogmueckas cucrema xumuueckux dnemeHTtoB . WM. MengeneeBay ¢ 4YHCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsl sjpa, oOliee 4Hucio
AJIEKTPOHOB U paclpeeeHne UX M0 3JIEKTPOHHBIM CJI05IM);
- KJIacCU(PULIMPOBATh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIECTBa, XMMHUYECKHE peakiuu (1o
YHCIIy U COCTaBY YYacCTBYIOIIMX B PEAKIIMH BEILECTB, 110 TEINIOBOMY 3PPEKTY);
- XapakTepu3oBaTh (ONUCHIBaTh) OOLIME XHWMHUYECKHE CBOWCTBAa BEUIECTB Pa3JIMYHBIX KIIACCOB,
MOATBEP)KJIasl ONHUCAHUE INPUMEPAMH MOJIEKYJISIDHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XHWMHUYECKUX
peaKkuuii;
- IPOrHO3MPOBATh CBOICTBa BEUIECTB B 3aBUCHMOCTH OT UX Kay€CTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
MPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSAX;
- BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 JIEMEHTa M0 (OpMyJie COEJMHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacyéThl 0 ypaBHEHUIO XMMUUYECKOM peakluu;
- IPUMEHATH OCHOBHBIE OIEpalli MBICIUTEIBHON NEeATENbHOCTH — aHajlu3 M CUHTE3, CpaBHEHHE,
00o011eHne, cuCTEMaTH3alUIo, KJIacCu(UKAIUIO, BBISBJICHUE IPUUYMHHO--CIIEICTBEHHBIX CBA3EH — IS
W3YYEHHUs CBOMCTB BELIECTB MU XMMHMUYECKHUX pEaKLUN, €CTECTBEHHO-HAYYHbBIE METOJbl IO3HAaHUS —
Ha0JII0/IeHue, U3MEepEHNe, MOEIMPOBAHNE, SKCIIEPUMEHT (peaIbHbIN 1 MBICIIEHHBIH);
- cJeloBaTh IpaBHJIaM MOJIb30BAHMS XMMHUYECKON MOCYION M J1abopaTOpHBIM OOOpYIOBaHHEM, a
TakXe IpaBUjaM OOpallleHHs] ¢ BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKIHSAMH IO BBITOJTHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (BOJOpOIa
U KHCJIOpOJia), TNPUTOTOBIIEHUIO PACTBOPOB C OIpeneIEHHOW MaccoBOW Jo0Jied pacTBOPEHHOIO
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BEIIECTBa, IJIAHUPOBATh M MPOBOAUTH XMMHUYECKHE HKCIEPUMEHTHI MO Paclo3HABAaHUIO PAaCTBOPOB
HIeNI0YeH M KUCIIOT C MOMOIIBI0 HHANKATOPOB (JTakMyc, ¢heHondTanenH, METHIOPAHK U IPYTHE).

K konmy oOyueHust B 9 kJjiacce mpeaMeTHBIE pe3yiabTaThl HAa 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
- PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHIA: XUMHUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, AJEKTPOOTPHULATEIBHOCTD,
CTCTICHh OKHCIICHUS, XMMHUYECKas PEaKlus, XUMHUYECKasl CBS3b, TEIUIOBOH A((EKT peakiuu, MOJIb,
MOJIIpDHBIA O00BEM, PAcCTBOP, AJIEKTPOJUTHL, HEINEKTPOJIUTHI, DIEKTPOJIUTHUECKAs HUCCOLMALINSA,
peakuu HMOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble M HeoOpaTHUMbIe
peaKklnK, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIMU, OKUCIHUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOMUs, aM(OTEpPHOCTh, XHMHUYECKash CBsI3b (KOBAJICHTHAs, WOHHAsI,
MeTaJlJIN4ecKasi), KpucTajuinyeckasi peméTka, KOppo3us METauloB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peaxuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa;
- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATHUU W MPUMEHSATHb 3TU MOHATUS MPU
OTIMCAaHUU BEIIECTB U UX MPEBPAIICHUI;
- HUCIOJB30BaTh XHWMHUYECKYI0 CHUMBOJIMKY JMJig COCTaBieHHs (OpMyn BeUIECTB U ypaBHEHUN
XUMHUYECKHUX PEaKIIHii;
- ONIPE/CIIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX AJIEMEHTOB B COSIUHEHUSIX PA3IUYHOTO
COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAcCy COEAMHEHHH 1O (opMmylaM, BHJ
XUMHUYECKON CBS3M (KOBAJIGHTHAs, HOHHAS, METAINTNYECKas) B HEOPTAaHUYECKUX COCAMHEHUSIX, 3apsl
MOHA 10 XUMHUYECKOH (popmyrie, XapakTep cpeibl B BOJHBIX PACTBOpAX HEOPTaHUYECKUX COCAMHEHUN,
THUI KPUCTAIUTMYECKOMN PEIIETKU KOHKPETHOTO BEIIECTBA;
- packpsiBaTh cmbica Ilepuonnueckoro 3akona J[. WM. MenneneeBa W JAEMOHCTPUPOBATH €rO
MOHMMAaHUE: OIHKChIBAaTh W XapakTepuzoBarh TabnauunHyro (opmy Illepuoanyeckoit cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3iHuaTh MOHATUS «rJaBHas noiarpynmna (A-rpymma)» U «moOodHas
noarpymnmna (b-rpynmna)y», mansie u 00JIbIINE MEPUOAbI, COOTHOCUTH 0003HAUYECHHMSI, KOTOPhIE UMEIOTCSA B
MEePUOIUYECKON TaONHIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHUMHYECKUX
AIIEMEHTOB (COCTaB U 3apsij sipa, o0Ilee YUCIIO AIIEKTPOHOB U paclpesielieHne UX MO IIEKTPOHHBIM
CJ0sIM), OOBSACHATH OO0IKME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWMCTB DJIEMEHTOB U MX COCAMHEHUN B
npejiesiax MaJibIX TIEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHHUS UX aTOMOB;
- KJacCU(UIUPOBATH XUMUUYECKUE JIEMEHTHI, HECOPraHMYECKHE BEIECTBA, XUMUUYECKHE peakiuu (1o
YHCIy M COCTaBy YYAacTBYIOIIMX B pEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 H3MEHEHHIO
CTETEeHEH OKUCICHHSI XUMHUECKUX dJIEMEHTOB);
- XapakTepu3oBaTh (OMHCHIBATH) OOIMIME W CHENMU(UUECKHE XUMHUYECKHE CBOWMCTBA IMPOCTHIX H
CJIOKHBIX BEIIECTB, MOJATBEPKJas OMUCAHWE MPUMEpPaMU MOJICKYJISPHBIX M HOHHBIX ypaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;
- COCTaBJIATb YPAaBHEHHUSI JJIEKTPOIUTHUYECKON AMCCOLUMALMMU KUCIOT, LIENOYEH U COJIEeH, MOJHbIE U
COKpalI€HHbIC YpPaBHEHUSI pPEAKIMA HOHHOTO OOMEHA, YpaBHEHHUS pEeaKIui, MOATBEPKIAIOIINX
CYIIIECTBOBAaHUE TEHETUUECKON CBSI3M MEXKy BEIIECTBAMH Pa3JIMYHBIX KIACCOB;
- packphIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO OallaHca 3TUX PeaKIINi;
- TIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH TMPOTEKAHUS
XUMUYECKHUX TIPEBPAIICHHUI B Pa3IMYHBIX YCIOBHSIX;
- BBIYHCIIATH OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOT0 dJIeMEHTa 1Mo (opMylie COeIMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacy€ThI 10 YPAaBHEHUIO XUMUYECKOHN PEaKInu;
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- coOMI01aTh MpaBUiIa MOJIH30BAHUS XUMUYECKOM MOCY10i U 1a00paTOPHBIM 000PYIOBaHHEM, a TAKKE
mpaBuiia OOpalieHusl C BEIIeCTBAMH B COOTBETCTBMU C MHCTPYKIUSMH 10 BBIOJHEHHUIO
71a060PaTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIESCTB (aMMHUaKa
U YTJIEKHUCIIOTO ra3a);

- IPOBOJIMTH PEAKIINH, MOATBEPKAAIOIINE KaUECTBEHHBIN COCTAaB Pa3jJuYHbIX BEUIECTB: PACIO3HABATH
OTIBITHBIM MYTEM XJIOPUA-, OPOMUI-, HOAH-, KapOoHaT-, pocdar-, cunukar-, cyiabdar-, THAPOKCU-
MOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YUYECHHBIX METAUIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpAX
HEOPraHWYECKUX BEILECTB;

- NPUMEHATh OCHOBHBIE OMNEPALMHU MBICIUTEIBHON ACSITEIIBHOCTH — AHAJINW3 U CUHTE3, CPABHEHUE,
000011eHIEe, CHCTEMATU3aIMIO, BBISIBJICHUE PUYHMHHO-CIICICTBEHHBIX CBSI3CH — JJIsI U3YUCHHS CBOWCTB
BEIICCTB M XHMHYECKHX PEaKIMii, €CTeCTBCHHO-HAYYHBIE METOAbl TO3HAHWS — HaOI0IeHHE,
U3MEpPEHHE, MOJICJINPOBAHUE, SKCIIEPUMEHT (peanbHbIN u MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaunmeHoBaHMe pa3/ie/ioB U KosimvecTBo yacos DJIeKTpOHHbIe (LM (POBHIe)
n/n TEM MPOrpaMMbl Bcero KoﬂTpo_]n,H],]e HpaKTuqecxne 06pa30BaTeJILHLIe PeCYypPChI
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMHusi — BaxHas 001acTh
11 €CTECTBO3HAHUS i 5 ) bubmuorexa [JOK
MPAKTUYECKOW  JAESATEIbHOCTH https://m.edsoo.ru/7f41837c
YEeJI0BEKa.
12 BemecTBa " XUMHUYECKHE 15 1 bu6nuoreka [IOK
peaKkuunu. https://m.edsoo.ru/7f41837¢c
Hroro nio pazaeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
)1 Boszayx. Kucnopon. Ilonsitue 6 bubmmoteka [IOK
00 okcuaax. https://m.edsoo.ru/7f41837¢
5 Bonopon. Tlonsitue o xucinorax g | bubnuoreka [JOK
U COJISIX. https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsarue o0 5 | | but6mmoreka [IOK
OCHOBaHUX. https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 1 1 | but6mmoreka [IOK
HEOPraHUYECKUX COCTMHEHUN. https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu

3.1 [Tepuoanueckuit 3aKOH U 7

but6mmoreka [IOK
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[Tepuoanueckas cucrema
XUMHUYECKUX djiemeHToB J[. U.
MenneneeBa. CtpoeHue aToma.

XuMuyeckast CBSA3b.
3.2 OKHUCIIUTENLHO- 8
BOCCTAHOBHUTEIHHBIC PEAKIIHH.
Hroro no pazgeny 15
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

68

[MTPOI'PAMME

https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnnoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne ni/m (uudposbie)
MPOrpaMMbl Konrpoabnbsie IIpakruuyeckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. BemecTBo U XUMHYeCKHEe peakun
11 [ToBropenne u  yrayOsieHue  3HAHUU 5 | bubnuorexa [HOK
’ OCHOBHBIX pa3/eJioB Kypca 8 Kiacca. https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnoreka HOK
) peaKuuii. https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOIAIUS. g | | bubnmnoreka [HOK
' XUMHUYECKUE PEAKIIUU B paCTBOpAX. https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OOmass ~ XapakTepuUCTUKa  XUMHUYECKUX 4 | bubmuotexa [JOK
) aneMeHToB VIIA-rpynnsl. ["anoress. https://m.edsoo.ru/7f41a636
OOmass ~ XapakTepuUCTUKa  XUMHUYECKUX
2.2 anemeHToB  VIA-rpynmel. Cepa u €€ 6 bubmorexa HOK
’ PYITIBL. P https://m.edsoo.ru/7f41a636
COCTMHEHHUSI.
OO0mass ~ XapakTepUCTUKa  XUMHYECKHUX
2.3 sneMeHTOB VA-rpynmsl. A3ot, pocdop u ux 7 1 bubmorexa [TOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHHUSI.
OOmass ~ XapakTepUCTUKa  XUMHYECKHUX
2.4 sanemeHToB  IVA-rpynmel.  Yriepo u 8 1 2 brbmorexa [OK
' . PYTHEE poA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHMUS.
Uroro no pazgeny 25
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Pazgen 3. MeTa/iIbI M BX COeIUHEHU S

. bubmuorexa [JOK
31 Obmp1e CBOHCTBA METAILIOB. 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimue MeTanibl 1 UX COSTUHEHHUS. 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P ) https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
N KoanuyecTBo yacoB DJIeKTPOHHbBIE
[
Tema ypoka uugposbie

n/n Bcero Kontpoasnubie IIpakTunyeckue

o0pa3oBaTte/ibHbIE
padoThI padoThI

pecypchl

| [Ipenmer xumuu. Ponap XuMuM B JKU3HU | bubnuoreka [JOK
yeJioBeka. Tejia 1 BellecTBa. https://m.edsoo.ru/ff0d210c

2 [ToHsATHE O METOIaX TO3HAHUS B XUMUHU 1 bubmmorexa [TOK

a ' https://m.edsoo.ru/ff0d227¢
[Tpaktnueckas padota Ne 1 «IIpaBuiia paboThI
3 B Ja0opaTopur M TPpUEMBI OOpalleHUS C 1 bubmorexa HOK
patop p partt https://m.edsoo.ru/ff0d23dc
71a00pPaTOPHBIM 000PYIOBAHUEM.

4 Yuctele BemectBa u cMmecH. CrmocoObl | bubmmoreka [IOK
pa3zaeieHuss CMeCen. https://m.edsoo.ru/ff0d26ca
[IpakTuueckass pabora Ne 2 «Paznenenue

5 cMmeceil (Ha MmpuMepe OYUCTKH MOBAPEHHOU 1 bubamorera LOK

puMep P https://m.edsoo.ru/ff0d28c8
COIIN ).
bubmmoreka [IOK
6 A 1
TOMBLH MOTICKYIIRT https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKUE DJIEMEHTHl. 3HAKW (CHMBOJIBI) 1 bubmmoreka [JOK
XHMHYECKHUX 3JIEMEHTOB. https://m.edsoo.ru/ff0d2be8

8 IIpocThie U ca0XKHBIC BEIIECTBA 1 bubmorexa [JOK

p m ) https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIISIPHOE YISCHHUE 1 brbmorexa [OK

YHAPHOS yHetHe. https:/m.edsoo.ru/ff0d2d50
10 3aKOH TIOCTOSIHCTBA  COCTaBa  BEILIECTB. | bubmuorexa [{OK

Xumuuaeckas popmyna. BajeHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae
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XUMHUYCCKHUX 3JICMCHTOB.

1 OTtHOcHUTENbHAS aTOMHast Mmacca. bubmuorexa [JOK
OtHOcUTENbHAsA MOJIEKYJISIpHAsl Macca. https://m.edsoo.ru/ff0d323c
12 MaccoBass 10Ji1 XMMMYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COCJIMHCHUMU. https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Monb. MossipHas bubmuorexa [JOK
macca. https://m.edsoo.ru/ff0d5230
14 duznueckue W XHUMHUYECKHC  SBJICHHS. bubnnoreka IIOK
XumMuyeckas peakius. https://m.edsoo.ru/ff0d37fa
15 [Ipuznaku u YCIIOBHS MPOTEKAHUS bubnmnoreka [HOK
XAMHYECKHUX PEaKIUM. https://m.edsoo.ru/ff0d3al6
16 3aKOH  COXpaHEHHs  MacChl  BEUIECTB. bubnuorexa [HOK
XUMHYECKUE YPAaBHEHUS. https://m.edsoo.ru/ff0d3b88
17 Breruncienus Koau4decTBa, MacChl BeIIECTBa bubmmoreka [IOK
10 YPaBHEHUAM XUMHUUYECKUX PEaKIIiA. https://m.edsoo.ru/ff0d5708
Knaccupukamuss ~ XUMHUYECKUX eaKIui
18 (coe I/IHqﬁ)!HI/IH a3JI0KEHUS 3aMIZ EHUS bubmorexa [JOK
A > P ’ - ’ https://m.edsoo.ru/ff0d3f34
obmeHa).
M. B. JlomonocoB — Y4EHBIN-
19 SHITUKJIONEUCT O60061eHue u bubmorexa HOK
H et . B https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIlus 3HAaHUH.
20 KontponsHast  pabora Nel mo  Teme bu6muoreka [JOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUN. https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsr rasoB. CocTaB BO3AyXa.
21 Kncn}cl)xo — DJJIEMEHT W MPOCTOE BE eczzo brbmorexa [OK
poa P HHECTEO: https://m.edsoo.ru/ff0d448e
O30H.
22 du3nyeckue W XHMHYECKHE  CBOMCTBa bubmorexa [OK

https://m.edsoo.ru/ff0d4614
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KHCIOpoaa (peakiuyu OKHCIIEHHS, TOPEHHUE).
TTonsaTtue 00 oxkcugax.

Cnioco0sl MOJTyYEHUS KHCIIOpo/ia B

23 J1adopaTopuu u MIPOMBIIIJIEHHOCTH bubmorexa LOK
patop P ' hitps://m.edsoo.ru/ff0d497a
[IpumeneHue KucIopoa.
TermnoBoit >PPeKT XUMHUYCSCKON peaKIlHu,
24 IOHATHE O ?e(:b MOXHUMHYECKOM EBHGHI/II/I buGnnorexa LHOK
P P : https://m.cdsoo.ru/ff0d4790
9K30- M SHJIOTCPMHUYCCKUX PEAKIIHIX.
Tomnuso He(TH, 0Jb W  METaH).
25 3ar $I3H€HI/I€( (1)303 Zr CHOCOOBI er)o bubmmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS.
[IpakTuueckass pabora Ne 3 mo Teme
26 «[Tomyuenne w® coOuWpaHuMe KHCIOpOIa bubmmorexa LOK
ya . P poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY.
7 Boxopon — sneMeHT M IIpoCTOE BEILECTBO. bubnmnorexka HOK
Haxoxnenue B mpupoze. https://m.edsoo.ru/ff0d4dd0
)3 ®dusznyeckue M XUMHYECKHE  CBOMCTBA bubmmoreka [IOK
Bozopoaa. [Ipumenenne Bogopoaa. https://m.edsoo.ru/ff0d4dd0
bu6nuoreka [IOK
29 ITo € 0 KHCIIOTaX M COIAX.
FUTTHE O KHCTOTAx H COMAX hitps://m.edsoo.ru/ff0d50d2
30 CniocoOb1 MTOTyYEHUS BOJIOpOa B bubmmorexa [JOK
nabopaTopuu. https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckass pabora Ne 4 mo Teme
31 «[Tomyuyenne u  coOupaHuHe  BOHOPOIA bubmorexa LOK
i . p FOpOAa, https://m.edsoo.ru/ff0d4£42
W3y4YEHUE €T0 CBONCTBY.
bu6nuoreka [IOK
32 Mo i 00bEM ra3oB. 3aK0H ABoOraapo.
TPIPHBIH ODBEM TA30B. JAKOH ABOTAAP https://m.edsoo.ru/ff0d542¢
33 Boruncienuss o0béMa, KOJIMYECTBa BEIISCTBA bubmuorexa [{OK
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rasa IO €ro W3BECTHOMY KOJIMYECTBY
BEIIIECTBA UITH 00BEMY.

Brruncnenuss o0bEMOB ra3oB M0 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKIIMd Ha OCHOBE 3aKoHa OOBEMHBIX bubmorexa LIOK
peartyit T https:/m.edso0.ru/ff0d5708
OTHOIIICHUH T'a30B.
35 dusndyeckre ¥ XUMUUECKHE CBOMCTBA BOJIBI bubmorexa [IOK
AbL: https://m.edsoo.ru/ff0d587a
36 CocraB OCHOBaHMH. [TonsTue 00 bu6mmoteka [IOK
WHIAKATOPAX. https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. HacrwleHHBIE U
37 HEHACHI eHIfBIe aiTBO BI. MaccoBas mois bubmorexa [IOK
m PACTBOPHL. A https:/m.eds00.ru/ff0d5b40
BEIIIECTBA B PACTBOPE.
[Ipaktuueckass pabora Ne 5 mo Teme
38 «lIpuroToBieHrE PacTBOPOB C OIPEICIEHHOM bubmorexa [TOK
P . . p p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH paCTBOPEHHOTO BEILIECTBAY.
39 KonrponsHas  paGora Ne2 mo  Teme bubnmnorexka HOK
«Kucnopoa. Bonopoxa. Boga». https://m.edsoo.ru/ff0d6342
40 Okcuppl: COCTaB, KJIaccupukanms, bubmuorexa [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e
[Tonyyenne W XMMUYECKME  CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U  aM(OTEpHBIX bubmmorera LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB.
42 OcHoOBaHUS: COCTaB, KIaccupuKaIus, bu6nuoreka [IOK
HOMEHKIATypa. https://m.edsoo.ru/ff0d67ca
43 [lomydyeHne ©M  XMMHYECKHME  CBOMCTBA bu6muoreka [JOK
OCHOBAaHUI. https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: COCTaB, Kiaccudukanmys, bubmuorexa [{OK
HOMEHKJIaTypa. https://m.edsoo.ru/ffOdfee2
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bu6nmoreka [IOK

45 IlonyyeHune u XMUMHUYECKHUE CBOMCTBA KUCIIOT.
- https://m.edsoo.ru/ffOdfee2
46 Conmu (cpenHue): HOMEHKIATypa, CIOCOOBI bubnmnoreka HOK
IIOJIy4ECHUS, XMMUYECKHUE CBOMCTBA. https://m.edsoo.ru/00ad9474
[IpakTnueckass pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX  3aJa4 [0  TeMe bubnnoreka HOK
«OCHOBHBIE KJIaCCBhI HEOPraHUYeCKUX https://m.edsoo.ru/00ad9b7c
COCIUHCHUI.
43 I'eneTnyeckass CBA3b  MEXAYy  Kjaccamu bubnnorexka HOK
HEOPraHUYECKUX COCIMHEHUN. https://m.edsoo.ru/00ad9a50
bubnnoreka IIOK
49 O0001IeHNEe U cUCTEMATH3allHs 3HAHHH.
H 1 https://m.edsoo.ru/00ad9cb2
KonrtponsHass  paGora Ne3 mo  Teme
50 "OCHOBHEIC KJIacChI HEOpraHHYEeCKUX bubmmorexa HOK
o p https://m.edsoo.ru/00ad9ela
coeInMHeHUI".
[TepBrie IMOMBITKU KJIacCU(PUKAITIHI
51 XUMHYSCKHX 3JeMeHTOB. IloHsaTHE O nax bubmmorexa OK
’ oy https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB.
Ilepuognueckuii 3akoH u Ilepmommueckas
52 cucremMa XuMuueckux odiemento . U bubmorexa HOK
’ ' https://m.edsoo.ru/00ada52c
Menpaeneena.
53 Ilepuoasl, TPyHIIbI, HOATPYIIIEI buGnnorexa LIOK
PHOJIBL, TPYTHIBL, TOATPYIIIBL. https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX sIEp. bubmmoreka [JOK
H3oTomkl. https://m.edsoo.ru/00ada342
CTpoeHHe OJJIEKTPOHHBIX OO0OJOYEK aTOMOB
. but6mmoreka [IOK
55 sanemenToB llepuoguueckoit cucremsr [l. U.

Menneneena.

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHYECKOI'o 3JIEMEHTA IIO

bu6nmoreka [IOK

56 ero nojoxenuto B Ilepuoamueckoil cucreme hitps://m.cdsoo.ru/00adag24
. . Menneneena.
3nauenue Ilepumoandeckoro 3akoHa ISt
57 pa3BuThs Hayku W npaktuku. [ W bubnmnoreka HOK
MenneneeB —  y4€HbId, Tegaror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH.
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [HOK
XUMHUUYECKHUX DJIEMEHTOB. https://m.edsoo.ru/00adaab8
bubnnoreka IIOK
> Hommas XuMurecKas CBsb. https://m.edsoo.ru/00adac34
bubnnoreka IIOK
60 KoBanenTHas noyisipHas XuMU4ecKas CBS3b.
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenmoasipHas XMMHYECKas CBA3b. bubmorexa [IOK
https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 Crenens, okncieHN. https://m.edsoo.ru/00adae28
63 OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peaKkuuu. https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIH. Bubmorexa TIOK
https://m.edsoo.ru/00adb076
65 KonTtponbHas padora Ne4 o reme «CtpoeHue bu6mmoreka [JOK
atroMa. XHUMHUYECKas CBSA3b». https://m.edsoo.ru/00adb486
66 PesepBHblIit YPOK. O60061eHne u bu6muoreka [JOK
cHCTeMaTH3aIus 3HaHUH. https://m.edsoo.ru/00adb33c
67 PesepBHblit YPOK. O6o0061eHne u bubmuoreka [JOK
cUCTeMaTHU3alus 3HAHWII. https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit YPOK. O060061meHne u bubnmorexa [JOK
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‘ CUCTEMATH3aLMs 3HAaHUM.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcbl
Ilepnonnueckuit  3akoH. llepuonnueckas
1 CUCTEMa XHUMHYECKUX djemeHtoB J[. U 1 bubmorexa HOK
B https://m.edsoo.ru/00adb59e
Memnneneesa.
3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
2 XUMHUYECKUX DBJIEMEHTOB IIEPBBIX  TPEX 1 bubmmorexa LOK
P P https://m.edsoo.ru/00adb6b6
MEPUO/IOB.
3 Knaccudukamnms u HOMEHKJIaTypa | bubnnoreka HOK
HEOPraHUYE€CKHUX BEIIECTB. https://m.edsoo.ru/00adb7e2
4 Bunel  XxuMuueckoi CBSI3M W THIHI | bubmmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK. https://m.edsoo.ru/00adbac6
Kontponbaas pabora Nel 1o Teme
5 «IloBTOpenne u  yriyOjieHHe  3HAHHM 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay.
6 Knaccupukanuss XUMHYECKHX peakiuii 1o | bubmmoreka [JOK
pa3IUYHBIM PU3HAKAM. https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKON pEaKIINH.
7 [loHsiTHE O TOMOTE€HHBIX M TETEPOTCHHBIX 1 bubnmotexa LOK
P https://m.edsoo.ru/00adbe9a
peaKIusx.
[lonsTHe O XWUMHUYECKOM pPaBHOBECHH.
g @akTopbl,  BIMSAIONIME HAa  CKOPOCTH | but6mmoreka [IOK
XMMHYECKOM  pEaKUMM U TOJIOKEHHE https://m.edsoo.ru/00adc28c

XUMHNYCCKOT'O paBHOBECHA.
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OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmoreka [IOK

9
peaKium. https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOJIUTUYECKON AUCCOLMALIMH. bubnmoreka [JOK
CuiibHBIC U CITa0bIE DJICKTPOTUTHI. https://m.edsoo.ru/00adcd68

11 HNoHnusle ypaBHEHUS peaKIIui bubmorexa LOK

P DCARIHHL. https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIIOT 1 OCHOBAHUI
12 B CBETE MIPENICTaBIEHUN 00 bubmmorera OK
iped https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIMALIIH.
XHUMHUYECKHE CBOMCTBA COJIEM B CBETE
13 MPENCTABIEHHH 00  DIIEKTPOJIMTUUYECKOH bubnnorexa LHOK
pest p https://m.edsoo.ru/00add8b2
IIUCCOLIMALIIAH.
14 ITonsTue o ruapoanse cojei bubmmorexa LOK
AP ' hitps://m.edsoo.ru/00add9d4
bubmmoreka [IOK

15 O00011IeHNE U CUCTEMATH3a 3HAHWH.

HICHHE 1 CHCTCMATHSARI SHATHHT https://m.edso0o.ru/00addd12

16 [Ipaktnueckass pabora Ne 1. «Pemenue bubmuoreka [JOK
DKCIEPUMEHTAIBHBIX 3a4a4)». https://m.edsoo.ru/00addbfa
KonrponsHast pabora Ne2 mo Teme

17 «DIEKTPOIUTHYECKAS HCCOLHAIU bubnnorexa LIOK

p 8 HATLHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUN B PACTBOPAX).

13 Obmas XapaKTEpPUCTUKA rajoreHoB. bubnuotexa [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa. https://m.edsoo.ru/00addfe2
XJI0pOBOAOPO. Conguasa KHCJIIOTA,

19 XUMHYECKHUE CBOHCTBA MOJIYUCHHUE bubnmorexa LOK

’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHUE.
20 [IpakTnueckass pabora Ne 2 mo Teme bubnmoreka [JOK

«TonyyeHne CONSHOW KHUCIOTHI, MU3Y4YEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTBY.

Breraucnenus mo YpaBHCHHUAM XHMHUYCCKHUX

21 €aKIMil, ecIM ONUH U3 pPEarcHTOB NaH B buGnnorexa LHOK
P ’ P https://m.edsoo.ru/00ade488
U30BbITKE.

” OOmas xapaktepuctuka 37eMeHToB VIA- bubnnoreka HOK
TPYIIIEL. https://m.edsoo.ru/00ade64a
AnnoTpomnHsie MOAU(pUKALIIT CepBl.

23 Haxoncp €HUE Cepbl H (i)é coe I/IHeHHﬁp B bubmmorexa [TOK

& P . 8 https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPHI.

24 CepoBonopon, crtpoeHue, ¢Gu3MUECKue U bubmuotexa [HOK
XUMHUYECKHUE CBOWCTBA. https://m.edsoo.ru/00ade802
Oxcuppl CEpBI. Cepnas KHCIIOTA,

25 ¢usznvyeckne W XUMHYECKHE CBOWMCTBa brbmmorexa LTOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHUE.
XUMUYECKUE PEAKINH, JIEKAIINE B OCHOBE

26 MPOMBIIIJIEHHOTO  croco0a  MOJTy4YeHHs bubmuoreka [JOK
CEpPHOM KHCIIOThI. XMMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlel cpesibl COeTMHEHUSIMHU CEPBI.

7 Beruncienne MaccoBod oM BBIXOAA bubmorexa [JOK
IIPOAYKTa PEAKIIUH. https://m.edsoo.ru/00adec8a
OOmiasi xapakTepuCTUKa SJIEMEHTOB VA-

73 rpynmel.  A30T,  pacnpoCTpaHEHHE B bubnmoreka [JOK
npupose, (¢Gu3MUYecKue M XMUMHYECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA.

79 AMMHak, ero ¢u3M4YecKkue U XUMHUYECKHE bu6mmoreka [JOK
CBOMCTBA, IIOJIy4CHUE U IIPUMECHEHUE. https://m.edsoo.ru/00adf004

30 [IpakTnueckass pabora Ne 3 mo Teme bubnmoreka [JOK

«[lonyyenne aMMmuaka, H3y4EHHE €rO

https://m.edsoo.ru/00adf180
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CBOICTBY.

A3zoTHas kucnorta, e€ (¢uU3NUECKUe W

bu6nuoreka [IOK

31
XUMHUYECKHE CBOWCTBA. https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
1 B KadecTBE MHUHEPAIbHBIX YIOOPCHUH. bubnnoreka HOK
XUMHYECKOE 3arpsi3HEHHE  OKpYKaroLen https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta.
dochop. Oxcua pochopa (V) u pochoprast
33 KHCIOTa, (HU3MYECKHE U  XHMHUYECKHE bubmmorexa LOK
L https://m.edsoo.ru/00adf68a
CBOICTBA, MOJIyYCHHE.
Hcnons3oBanue ¢ocdaroB B KayecTBe
. bubmuorexa [JOK
34 MUHEpaNbHBIX  yaoOpeHuil. 3arps3HeHue
. https://m.edsoo.ru/00adfc20
PUPOJHOH cpenbl hocharamu.
VYrunepoa, pacnpocTpaHeHUE B IPHUPOLE, bubnmnorexka HOK
35 .
(bu3nyecKre U XUMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfd9c
Okcuapl  yriepoma, uX (U3NUECKHE U
36 XMMHAYECKHE CBOMCTBA. IKOJIOTHUYCCKHE bubmmoreka [IOK
poOJIeMBbI, CBSI3aHHBIE C OKCHUJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(Iv).
37 VYronpHas KUCIOTA U €€ CONu Bubmmorexa [IOK
' https://m.edsoo.ru/00ae006¢
[IpakTnueckass pabora Ne 4 mo Teme
38 "[Tonyuenne JIEKUCIIOTO rasa Bubmmorexa [IOK
v yr . https://m.edsoo.ru/00ae027¢
KadectBennas peaxius Ha kKapOOHAT-HOH".
[TepBonavanbHbIC TIOHSATHUS 00
39 OpraHNYeCKHUX BEIIECTBAX Kak 0 bubmorexa [TOK
P m https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YIIIEpOoaa.
40 Kpemnuuii u ero coequneHus. bubnmoreka [JOK
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https://m.edsoo.ru/00ae080a

[Ipaktnueckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX  33/lad [0  TeMeE bubnnoreka HOK
«Baxueiime HEMETAJLTBI u 150:¢ https://m.edsoo.ru/00ae0bf2
COCIUHCHUS».

Konrtposnbnass pab6ora Ne 3 1o Teme
. bu6nmoreka [IOK
42 «Baxneitue HEMETaJUIbl u ux
https://m.edsoo.ru/00aec0e18
COCIUHCHUS.
OOmias ~ XapakTEpPUCTHKA  XHMHYECKHX

43 3JIEMEHTOB — METaIoB. MeTannudeckas bu6mmoreka [IOK
CBA3b U MeTaJUIMYecKas KpUCTaAJUINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBA METAJIJIOB.

XUMUYECKue CBOICTBa METAJLJIOB.
44 DJIeKTPOXUMUUECKUH siT  HaIpsDKEHUN bubnmorera OK
P P P https://m.edsoo.ru/00ael156
METaJLJIOB.
OO6mwme crmocoObl TMOMYyYEeHUsS METaJUIOB.

45 CmniaBel.  BprumciieHust 1O ypaBHEHUSIM bubmuorexa [JOK
XUMUYECKUX pEaklUMi, €Ccld OIUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COAEPKUT MPUMECH.

46 [TonsiTHE O KOPPO3UU METAIIIIOB bubmorexa HOK

pp ' https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47 €JI0YHBIC METAJLIIBI.

i https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M TUAPOKCHUIBI HATPUS U KaJIUst brbmorexa [OK

P P ) https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIIIBI — KAJIBLIUN U bu6mmoreka [JOK
MarHui. https://m.edsoo.ru/00ael5e8

50 Baxueiine coeIMHEHNS KaJIbINA. but6mmoreka [IOK
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https://m.edsoo.ru/00ael5e8

51 O06001IeHrEe ¥ cUcTeEMaTH3alus 3HAHUI.
bu6nuoreka [IOK
52 JKécTkocTh BOMBI U CIOCOOLI €€ yCTpaHEeHUS.
a yerp https://m.edsoo.ru/00ae1886
[Ipaktnueckas pabora Ne 6 mo Teme
53 "YKécTkocTh BOJIEI u METOIBI eé buGnnorexa LHOK
" https://m.edsoo.ru/00aelae8
ycTpaHeHus'".
. bubmnorexa [IOK
54 AJTIOMUHUH. &
https://m.edsoo.ru/00aelc64
55 AmdoTtepHbIe CBOMCTBA  OKcHAa H bubmuotexa [HOK
TUAPOKCHU]IA. https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso. &
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, Tunpokcuasl u conu xenesa (1) u bubmmoreka [IOK
xenesa (I1I). https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CHCTEMATHU3aIlUs 3HAHUI
[Ipaktnyeckas pabGora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX  3aJad [0  TEME bubnmorera OK
p . https://m.edsoo.ru/00ae3de8
«BaxHelmre MeTaaIbl U UX COETUHEHUI.
Brruucnenuss mo ypaBHEHHUSIM XMMHYECKUX
€aKIUil, ecIi ONWH U3 pearcHTOB JaH B
60 E36BITKC’ 1503051 cone ECI/IT MIpUMECH bubmmorexa OK
vp p ' https://m.edsoo.ru/00ae1750
Bremaucnenus MaccoBOM  HOAHM  BBIXOJA
MPOIYKTa PEaKInH.
61 O00011IeHIE U CUCTEMATU3AIIU 3HAHUIA.
2 KonrponsHast pabora Ne4 mo Teme
«Bakuelinme MeTaaIbl U UX COCTUHECHUI.
63 BemectBa u marepuansl B IMOBCEIHEBHOM bubnmoreka [JOK
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JKHU3HH YCJIOBCKA.

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

64 XUMHYECKOE 3arpsi3HEHHUE OKpYKaroliei | bubnmoreka [JOK
Cpenbl. https://m.edsoo.ru/00ae4270
65 Ponp Xxumuum B pemIeHUM HKOJIOTMYECKUX | bubnmoreka [JOK
npooeMm. https://m.edsoo.ru/00ae4270
66 PeszepBHbIit YPOK. O6o00menue | bubnnoreka HOK
cucTeMaTH3allisl 3HAaHUH. https://m.edsoo.ru/00ae0d0a
67 Pe3epBHblit YPOK. O60061eHne | bubnmnorexka HOK
cucTeMaTH3allisl 3HAaHUH. https://m.edsoo.ru/00adb33c
68 Pe3epBHblit YPOK. O60061eHne | bubnuoreka [JOK
cucTeMaTu3alus 3HaHui. https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus 8 knacc: yueObnuk/H.E. Kysunenosa, 1.M. TutoBa, H.H. I'apa, M.: Benrana-I'pad,
2019.
Xumus 9 knacc: yueOnuk/H.E. Kysnenosa, 1.M. TutoBa, H.H. I'apa, M.: Benrana-I'pad,

2019.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumust 8 kiacc: paboyas TeTpajp I ydamuxcs oOIeo0pa3oBaTelbHbBIX OpraHU3aIMiA
H.H. TI'apa, M.A. AxmetoB, M: Benrana-I'pad, 2020.

Xumus 9 knacc: pabodast TeTpajb s ydaluxcs oOmeoOpa3oBaTEeNbHBIX OpraHu3aIuil

H.H. T'apa, M.A. AxmeroB, M: Benrana-I'pad, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1. ObpasoBarenbHas miatpopma AKiacc;

2. Poccuiickas anexktponHas mkosa (POLI);
3. infourok.ru;

4. videouroki.net;

5. Mos lIkona
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