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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIEMIMHU MPENoIaBaHus Y4eOHOro MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUsI U pPa3BUTHUA OOYyYaroOIUMXCA CpPEACTBAMH YYeOHOIo IpeaMeTa, YCTaHABIUBAeT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAEISAET KOJIUYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIE0BaTEeIbHOCTh
U3yYEHUs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaraM 00yYeHHUs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIEpIKaHusl.

3HaHUE XUMUH CIYKUT OCHOBOU /T (POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOMIETOCS, €ro
IpEeCTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B NMPUPOJIE, O MyTSIX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydyeHne Xxummuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00ydarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOTO MBIIUIEHHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B ()OPMHPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOrMyeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUHU Ha ONpPE/IeIEHHOM JTare € pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CtpykTypa coiepxaHHsl MporpaMmbl IO XUMHH chopMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja kK eé msyueHuro. CopepiaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHMI HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHUIO U METOJIaM I03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHEEe M3YUYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy», «buosnorus. 5—7 kiaccel» U «PU3uKa. 7 KJ1accy.

[Tpu u3yyeHN XUMUHU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XUMUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHIL. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHHA — BaXHEHIINUX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX TNPUMEHEHMHM B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  I1O3HaHUf,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMHUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢gopmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSICHITh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WUCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBIE TPU HW3YYEHWH XUMHUU, TPUMEHATh WX TPH peuieHuu mpobiemM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKU DKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LENAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAKOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npo sl ¥ HAMPABJICHHOCTH JAJIbHEHIIIET0 00yJeHHUS.



OO1iee 4nciio 4acoB, OTBEAEHHBIX Ui M3Y4YEHUS XMMUU Ha YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHus, cocTaBisgeT 68 yacoB (10 2 yaca B HEZIENIO).
Peanuzanus maHHOW TpPOrpaMMbl HPEAyCMATPUBACT HCIOIB30BaHUE O00OpPYIOBaHMA,
cpeacts oOyuenus u Bocniutanus llenrpa «Touka pocta».
o IMudposas nabopaTopus yueHu4eckas
o KommiekT mocyapl 1 000py0BaHMS Ui yYSHHYECKUX OIBITOB
e JleMOHCTpalMOHHOE 000y I0BaHHE.
o KoMmiekT XuMH4ecKuX peakTuBOB.
o KoOMIIIEKT KOJIEKIUH.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMECei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTENbHAST MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XUMUYECKUX COSTUHEHHA.

®uznyeckue M XMUMHUYECKUE SIBJICHHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyl0#, npaBuiaMu paboThl B J1aOOpaTOpUu U MpUEMaMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYyIIKE, KMIIEHUE U KOHJIEHCAIUs BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t0ieHue
W ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, pazinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (ll), msydenme crocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpaus, TNpOBEJEHHE OUYUCTKU TOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pE3yJIBTaTOB IPOBEIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAHEHUS MAacChl, CO3/aHUE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
Haxoxnenue kucinopoja B npupoje, pU3snueckue 1 XUMHUYECKHe CBOMCTBA (peakii TOPEeHus).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHs KHCIOpoJa B Jlabopatopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAM(pUKAIUS
KHCIIOpO/a.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEePMOXUMHUYECKHE YpPaBHEHUS, HK30- U
OHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxokaenue BoxopoAa B IMPUPOIE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHUE, CTIOCOOBI oy4yeHus. Kuciorsl u com.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XUMHYECKUE CBOWcTBa BOAbl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpa3yronue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoseoOpa3yronme. HomeHkmaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3MYECKHME U XHUMHUYECKHE CBOWCTBA OCHOBaHuU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa coiieid. @usznueckue U XUMHUUYECKHe cBoicTBa cojied. [lomyuenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOPOa, HAOMIOACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB U ONUCAaHUE MX CBOICTB, NOJYy4Y€HHE, COOMpaHue, paclo3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOCHHE 00pa3loB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3auMojieiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C MeETalIaMH,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoaunyeckass cucrema xummu4yeckux jiemenros /[, HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEIOYHBIC U MIEIOYHO3EMETbHbBIE METAIbI, TaJOT€HbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonsl u rpynmbl. Duzndeckuid CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ilepunonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIeMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucieHusi.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu.  [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
[MHKa C PacTBOpaMHU KHUCJIOT U ILEeJ0Yeil, MPOBEIECHUE OIBITOB, WLTIOCTPUPYIOIINX HTPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MpU M3yUYEHUU XUMUHU B § Kilacce OCYIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIBHBIX NMPEMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHsl, 3aKOH,
aHaIW3,  CHUHTE3,  KIacCH(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCHEPUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaauOaKTUBHOCTh, MOJIEKYJIA, JSJCKTPUUYECKUN 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUEe BETUYMHBI, €AMHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH H  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM IHOBEICHUS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OMbITAa ACATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOW HAYKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHUA O COLMAIBHBIX HOpPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIINECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYTHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW JEATEIILHOCTH NP BINOJIHEHUH yUEOHBIX, I03HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKM CBOWX TOBApPHUINEH C IMO3WIMH HPAaBCTBEHHBIX H
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMAaHHUS  CYIIHOCTH HAaydyHOW KapTHUHBI MHpaA, MPEIACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHON Cpelol, o ponu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IMOJyYEHHE HOBBIX 3HAHUH IO XHMHH,
HEOOXOIUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IIPOIECCOB W SIBJICHWH, II03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATENBbHOM paboThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B aJIbHEHILEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBEIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEeHUs] alKorojsi, HapKOTHKOB, KYpPEHMs), HEOOXOAWMOCTH COOJIOACHUS



mpaBuj 0€30TMaCHOCTH TIPU OOpAIEHWH C XMMHYECKHUMHU BEIIECTBAMHU B OBITY M peabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccii 1 TpyAa pa3InyHOro poja, yBaKeHHE K
Tpydy U pe3yjbTaTaM TPYAOBOM JAEATETbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHUH 10 XWMHH, OCO3HAHHBIA BHIOOp WHAMBHIYaJIbHOH TPACKTOPHH
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOM N1eATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATILHON Cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICUXHYECKOMY 30pPOBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPY’KAIOIIEel MPUPOJIHON CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATLHCA WM B
MO3HABATEJILHON, KOMMYHUKATUBHOM U COIIMANILHOM MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPEAMCTHBIX PC3YJIbTAaTOB BLIACIAIOT 3HAYUMBIC JIA (1)OpMI/Ip0BaHI/I$I
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOILIECC, KCIIEPUMEHT U JAPYTOe.), KOTOPbIE HUCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJATHUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHUA HUCHOJIb30BATH HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XMMHYECKUX TMOHATHH (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHWYCECKHNX BCHICCTB U XUMHNYCCKUX peaKI_[I/II\/'I, YCTaHABJIIMBATh MMPUYUHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHUEC NPUMCHATH B MPOLUECCEC IMO3HAHUA TMOHATHA (Hpe}IMeTHBIe n MeTaHpe}IMeTHBIe),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMu4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOH peakiuu — TMpU pelieHud ydeOHOo-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABJISITH U
XapaKTCPU30BaTh CYMICCTBCHHBIC IMPHU3HAKN H3y4YaCMbIX 00BEKTOB — XUMHUUYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3yUaEMBIX MPOIECCAX U SIBICHUSIX.

Ba3zoBrble ucciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AIMK M MPOBEACHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MIPOJICIIAaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIPaBOYHbIE M0coOus, pecypchl MHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIONB30BaHUS WH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
MH(pOpMallMl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ladyl HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KalOUIe MPUPOJHON CPEIbL.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATD MOJyUYE€HHBIE PE3YJIbTaThl I03HABATEIBHON JESATEIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOT0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHAILIUS COBMECTHBIX JEUCTBUM, OINpe/ie]IeHNe KPUTEPHUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJMy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIUIX, OIIEHUBATh COOTBETCTBUE IMOJYUEHHOTO pe3yjIbTaTa 3asBICHHOM IIeIH,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTAHOBJICHHOTO JIaHHOW (enepasibHOM paboyell TpOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaLnH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CHUTYalHsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
AJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHUILIATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoMma, aroMHas OpOWTadb, paAHyC aToMa, XMMHYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WUTFOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX IMOHATUM U MPUMEHSTh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPUHAIJICKHOCTb BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmyiaaMm, BHJ XHMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «TJIaBHas moArpynma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjipa, oOllee YHCIO 3JIEKTPOHOB H
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUU BEUIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XMMUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISl U3YYEHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEAKLUU,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHWS  —  HAONMIOJAEHWEe,  M3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB ILEJIOUEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHX U APYyTHE).



TEMATHYECKOE IINTAHUPOBAHHME

8 KUIIACC
HaumeHoBaHMe KosunvecTBO 4acoB HUcnoan3oBanue

Ne dyeKkTpoHHBbIE (LM pPOBbLIE)
pa3aeyioB U TeM KoHnTpoJabHbie IIpakTHYeckue o0opynoBaHuS

n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MporpamMmMsbl padoThI padoTbI npoekTa «Touka

pocTa»

Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
XuMHST — BaKHas JlaTuuk TeMiiepatypbl
obacTthb (TepMoOmapHbIii),

11 €CTECTBO3HAHMS U 5 5 bubmuorexa [JOK CIIUPTOBKA.

' PaKTHYECKOMI https://m.edsoo0.ru/7f41837c DJEKTPOHHBIC
JEATeTLHOCTH TJIAKaThl U TaOJIUIIBI
YeJIoBeKa

JlaTunk
BemecTBa u bu6nmoreka [IOK 3JIEKTPOIIPOBOIHOCTH,
1.2 15 1 .
XHUMHUYECKUE PEaKIIUH https://m.edso0.ru/7f41837c QpoBOii
MHUKPOCKOII
Hroro no paszneny 20
Pa3nen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BelllECTB
[Tpubop as
51 Bozayx. Kucnopon. 5 bubmmorexa [JOK 0113 . eifHHH co
' ITousTHe 06 okcumax https://m.edsoo0.ru/7f41837¢c et
CTaBa BO3/lyXa
Jatuuk
Bonopoxa.Ilonstue o bubmmoreka [JOK JJIEKTPONPOBOAHOCTH,
2.2 8 1 .
KHCIJIOTaX M COJISIX https://m.edso0.ru/7f41837¢ udpoBoi
MHUKPOCKOII
53 Bona. PacTBopsl. 5 1 1 but6mmoreka [IOK Jatuuk Temmnepa-
' [MousTHE 00 https://m.edso0.ru/7f41837c TYpBI ITATHHOBBIH
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OCHOBAHHUAX

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeTUHEHUN

Uroro no pazgeny

11

30

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c¢

Hudposoit Mu-
KPOCKOTI
DNEeKTPOHHBIE
IUTAKATHI U TaOIUIIBI

Paznen 3. llepunoanueckuii 3axkon u Ilepuoguveckas cucrema xumudecknx 3j1emeHToB /I. . MenpaesneeBa.

CTpOEHI/Ie aToMOB. XUMHYECKAas CBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Iepnoanueckuit DNEeKTpPOHHBIE
3aKOH U IJTaKaThl U TaOIUIIbI
Ilepronnueckas
3.1 cmieiﬁl lel(\:/IHa;ICCKI/IX 7 bubnuoreia LOK
https://m.edsoo.ru/7f41837c
sneMeHToB /. W.
Menneneena.
Crpoenue atoma
XuMHU4YeCKas CBA3b. JlaTunk TemrepaTypbl
3.9 OKHCIUTENBHO- 3 bubmuotexa [JOK TJTATUHOBBIN, TATUUK
BOCCTaHOBHTEIILHBIC https://m.edso0.ru/7f41837c TEMIIEPaTypbl
peakuuu TepMONapHbIN
bu6mmoteka [IOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N KosunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrtposbusie IIpakrnyeckue oOpa3zoBaTe/IbHbIe
n/n Bcero U3YYeHUs
padoThI padoTbI pecypcbl
1 [Ipenmet xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
[TonsTre o MeToAax MO3HAHUS B
5 xumun (12 oxtsa6ps 1748 1. — 1 bubnunoreka [JOK
OTKpBITHE TIepBOii B Poccuu Hay4HO- https://m.edsoo.ru/ff0d227e
XUMHUYECKOH J1abopaTopun)
[Ipaktuueckas pabora Ne 1 «IIpasuia
| |
part patop https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
(ecrecTBeHHOHaY4YHAasi TPAMOTHOCTB)
4 Yucrtele BemecTBa 1 cMecu. CiocoObl 1 bu6nmoreka [JOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
bu6mmoreka [IOK
IT 6ota Ne 2
barctirecicas pa OUT ame https://m.edsoo.ru/ff0d28c8
«Paznenenue cmecelt (Ha mpumepe
S5 y 1 C HCIIONB30BaHHEM
OYHUCTKHU MOBapEHHOM COJIN)»
1 poBoro 000py10BaHUSA
(ecrecTBeHHOHAYYHAasI TPAMOTHOCTB)
«Touka pocta»
bu6mmorexa [IOK
6 A 1
TOMPI H MOJCHYIIET https://m.edsoo.ru/ff0d2a6c
7 XuMHuYecKUe dJIEMEHTBI. 3HAKH 1 bu6mmoreka [JOK

(CI/IMBOJ'IBI) XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK

8 Hpoctbie 1 cioxHbIe BerecTsa https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJICKYJISIPHOE YUCHHE

9 (27 wrons 1954}i I[I;HB OZKpBITI/HI BuGmnorexa LIOK

B https://m.edsoo.ru/ff0d2d50

MEpBOI B MUPE JIEKTPOCTAHIINN )
3aKOH MOCTOSTHCTBA COCTaBa

10 BEIIECTB. XUMHYECKas (hopmyJa. bubmuorexa [JOK
BaneHTHOCTh aTOMOB XMMHYCCKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB

1 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OtHOcUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XUMHUYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COECIMHCHUU https://m.edsoo.ru/ff0d350c

13 KommuaectBo BemecTBa. Moub. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230

14 du3znyeckrue U XUMHUUECKUE SIBICHUS. bu6nmoreka [JOK
Xumuueckas peaxius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky u yciioBHs IPOTEKAHUS bubnnoreka [JOK
XUMHUYECKHX PeaKIni https://m.edsoo.ru/ff0d3a16

16 3aKOH COXpaHEHHs MacChl BEILIECTB. bubnnoreka [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHust KoauvecTBa, MacChl

17 BEILIECTBA 110 YPAaBHEHUSIM bubmuorexa [JOK
XUMHYECKHUX PEaKIIHii https://m.edsoo.ru/ff0d5708
(ecTecTBEeHHOHAYYHAsI TPAMOTHOCTB )
Knaccmvpmcaunﬁ XUMHUYECKUX BuGmorexa LIOK

18 peakuuii (CoequHEeHus, pa3IoKeHuUs,

3aMeleHus, o0OMeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0mEeHne u

19 cUcTeMaTH3aIis 3HaHUH bubmmorexa LIOK
https://m.edsoo.ru/ff0d40c4
(19 Hos16pst 1711 1. — JleHp poskaeHust
M.B. JlomoHocOBa)
20 KontponsHas padora Nel mo reme bubmumoreka [IOK
«BelecTBa 1 XUMHUECKUE PCAKIHIDY https://m.edsoo.ru/ff0d4290
Bo3ayx — cmecsk razos. Cocras
Bo3ayxa. Kucinopox — aneMeHT u
21 npoI(l:}Tloe Bemecf];ol.l O3oH bubmmoreia LIOK
. https://m.edsoo.ru/ff0d448e
(16 cents0Opst — MexryHapOIHBII
JICHb OXPaHbI 030HOBOTO CJIOST)
OU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHUCJIOpo/ia (peaKkuy OKUCICHUS bubmmoreia LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOsI MoTy4eHHs KHCI0po/ia B
93 nabopaTopuu U MPOMBIIUIEHHOCTH. bubnnoreka [JOK
[MpumeHeHue KUCIOpoaa https://m.edsoo.ru/ff0d497a
(ecrecTBeHHOHAYYHAsI TPAMOTHOCTB )
TennoBoit 3¢ ekt xumMuueckoit
24 peaKuuu, MOHITHE O bubnmnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
TornuBo (HedTh, yroib U METaH).
3arpssHeHne BO3ayXa, CIIOCOOBI €r0
o5 Hpei[OTBpaHlCHH:y bu6mmoreka [JOK
. https://m.edsoo.ru/ff0d4c4a
(05 uroHst — BceMupHBIi IeHb
OXPaHBI OKPY’KAOIIEH CPeIbl)
26 [TpakTuueckas padora Ne 3 mo Teme bu6mmoreka [JOK
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«[lomyuenue u cobupanue
KHCJIOPO/a, U3yUEHHE €r0 CBOHCTBY
(ecTecTBEeHHOHAYYHAs TPAMOTHOCTB )

https://m.edsoo.ru/ff0d4ae?

Bonopon — anemeHT u mpocToe

bubmuorexa [JOK

27
BemecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKkrue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIOTAX U COJIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 o Teme bubmorexa LIOK
P P ) https://m.edsoo.ru/ff0d4f42
«Ilony4yenue u cobupanue BOAOPOa,
31 . C UCHOIB30BaHUEM
M3Yy4YEHHUE €ro CBOMCTBY»
1 poBOro 000PyI0BAHUS
(ecTecTBEeHHOHAYYHAasi TPAMOTHOCTB )
«Touka pocta»
32 MossipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
33| semcom resme e movcornons bitnorera LIOK
0 . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
(o | Dot o
P ..p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH Ira30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TorsTue 06 bubmuorexa [JOK

nHauKaTopax (25 suBaps 1627 r. —

https://m.edsoo.ru/ff0d59e2
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Henb poxxaenust Pobepra boiins)

Boga xak pactBopuTeb.
Hacebimiennbie 1 HEHACHIIICHHBIE

bubmuoreka [JOK

37 pacTBOpbl. MaccoBasi 10115 BELIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTrueckas padota Ne 5 mo Teme bubmuorexa [JOK
«IIpuroroBiieHrue pacTBOPOB C https://m.edsoo.ru/ff0d5eba

38 orpeAeEHHON MacCOBOM J0JICH C ucnosb30BaHuEM
PacTBOPEHHOTO BEIIECTBAY 1 poBOro 000PyI0BAHUS
(ecTrecTBEeHHOHAYYHAas TPAMOTHOCTB ) «Touka pocra»

39 KonTponbnas pabota No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342

40 OKcuibl: COCTaB, KiIacCU(UKaIU, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA

41 KHCJIYOTHLIX OCHOBHBIX U Bubnuorexa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHUJIOB
OcHoBaHus: cOCTaB, KJ1accu(pUKaIIHs,

42 HOMEHKJIaTypa bubnnoreka [JOK
(8 deBpans — JleHb pOCCHICKO# https://m.edsoo.ru/ff0d67ca
HayKH)

43 ITonyuyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bubmuorexa [JOK

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

45 [Tonyuenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2

46 Comnu (cpenHue): HOMEHKIATypa, bubnuorexa [IOK
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CTIOCOOBI OJTYYCHHUS, XUMHUUECKUE
CBOMCTBA

https://m.edso0.ru/00ad9474

[TpakTuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4d 10 TCME

bubmuoreka [JOK
https://m.edso0.ru/00ad9b7c

47 «OCHOBHBIE KJIACChl HEOPTraHUYECKUX C ucnonp3oBaHuEM
COCMHEHUIN» ¢ poBoro 000py10BaHUS
(ecrecTBeHHOHaY4YHasi TPAMOTHOCTb) «Touka pocta»
['enernueckas cBs3b MEXK

48 KJ1accaMu HGOpFaHI/I‘IeCKI/II;y Bubmiorexa LIOK

B https://m.edso0.ru/00ad9a50
COCIMHEHU I

49 O00011IeHIE U CUCTEMATHU3AIUS bu6mmoreka [IOK
3HaAHU https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 mo teme

50 "OCH(I:BHLIG KJ'II;CCBI HEOPraHUYECKUX bubmorexa LIOK

o https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 xnﬁnqecxnx 3JIEMEHTOB. ?IOHs[ITII/Ie 0 bubmmoreia LIOK
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema Bu6morexa LIOK
52 XUMHYECKUX deMeHToB J[. U.
https://m.edsoo.ru/00ada52c
Menneneena (8 pepans 1834 1. —
nenb poxaenus .M. Menneneesa)
53 [Tepuoapl, TpynIbl, MOATPYTIIIBI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. COoCTaB aTOMHBIX bubnmoreka [JOK
anep. M3oromnbl https://m.edsoo.ru/00ada342

55 CtpoeHue 3JIeKTPOHHBIX 000J09eK bubnmuorexa [JOK
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aTOMOB 3J1eMeHTOB [lepuoanueckoit
cuctemsl [. . MenaeneeBa

https://m.edso0.ru/00adabbc

XapakTepucTuKa XUMHU4YECKOI O
3JIEMEHTA IO €r0 MOJIOKEHUIO B

bubmuorexa [JOK

%6 [Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoauueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. [I. bubnnorexa [HOK
W. MenneneeB — yuéHblil, nenaror u https://m.edsoo.ru/00ada96e
rpaXx/J1aHuH
DNEeKTPOOTPULIATEIBHOCTh ATOMOB
58 XUMHYECKHUX 3JIEMEHTOB bubnuoreka [IOK
(28 dpeppans 1901 r. — [lenn https://m.edsoo.ru/00adaab8
poxxnenus JI.Ilonunra)
59 Wonnast xumuieckast cBsi3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nmonsipHas XUMU4eCKas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HEnonsipHas bubnnoreka [JOK
XUMUYECKast CBSI3b https://m.edsoo.ru/00adaab9
62 Crenenp oKUCIEHUSA bubamorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnuoteka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OxucauTenu 1 BOCCTAHOBUTEU Bubmiorexa LIOK
https://m.edso0.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bubnuorexa [IOK

«CTpOeHI/IC aroma. XUMH4YEeCKast

https://m.edsoo.ru/00adb486
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CBA3b»

66 O06o001IeHNEe U CHCTEMATH3aLIHS 1 bu6mmoreka [IOK
3HAHHI https://m.edsoo.ru/00adb33c
67 O06o001IeHNEe U CHCTEMATH3aLIHS 1 bu6mmorexa [IOK
3HAHHH https://m.edsoo.ru/00ad9cb?2
- g{iiiulvjeHHe 1 CHCTEMaTH3aIus . BuGmiorexa LIOK
https://m.edsoo.ru/ff0d61c6
(26 mast — JleHp XUMHKA)
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

Xumus 8 kitace. ba3oBeiil ypoBeHb. YueOHuK (K HoBomy DII, 2023 rox). YMK "Xumus.
I"a6puensn O.C. (8-9)". ®I'OC.

METOAUYECKUE MATEPHUAJIBI JIUIS1 YYUTEJIA

1.

2.
3.

4.

Xumus 8 xnacc. ba3oselit ypoBenb. Yuebnuk (k HoBomy @II, 2023 rox). YMK "Xumus.
INa6puensu O.C. (8-9)". ®I'OC.

"Xumus. 8 kiacc. [IpoBepounbie 1 KOHTpOJIbHBIE PaboThL. ba3zoBslit ypoBens. ®I'OC"
"Xumus. 8-11 kimaccel. CucreMa 3a1anuii mo reMarndeckum 6okam. [Iporpamma O. C.
l'abpuensna"

I'padmueckue nukrantel mo xumuu: § kinacc. — M.: BAKO, 2017. — 80 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Poccwiickas siekTpoHHas mikoa. https://resh.edu.ru/
2. «Yuu.py» - https://uchi.ru/

3. «SIKumaccey - https://www.yaklass.ru/

4. MoOwiibHOE 3J1eKTpoHHOE 00pa3zoBanue hitps://mob-edu.ru/
5. ®okcdopn - https://foxford.ru/about
6.
7.

«Cupuyc. Onnaiiny - https://edu.sirius.online/#/
«MapkerTruieiic obpa3oBaTeabHbIX yeayr» - https://elducation.ru/
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