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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 M Pa3BUTHUA OOYYalOIIUXCS CPEACTBAMHM Y4YyeOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3jesiaM U TEMaM IPOrpaMMbl 110 XMMHUH, ONPEAEIAET KOIUUECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIE0BaTEeIbHOCTh
U3yYEHUs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSA3€H, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyYaromuXcs, ONpeaAesieT BOSMOXKXHOCTH PEAMETa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaTaM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIEpIKaHusl.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
IpEeCTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTIX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydyeHne Xxummuu:

CHOCOOCTBYeT peaau3alii BO3MOXHOCTEM s camMopa3BUTHS U (OpMUPOBaHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHONH  y4eOHOH  JEeATEIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJIs1/1a HAa €JMHCTBO MPHPOJIBI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TaioM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlanHble HampaBieHHs B OOYYEHMHM XHUMHMM 00ECIeUMBAIOTCS CHElM(UKON conaepxaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XMMHUHU, OCHOB HEOPIaHWYECKOH XUMHUH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CrtpykTypa copepxaHusl MporpaMMbl MO XMMHHM c(OpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé m3yueHuro. CopepaHHe CKIIAJbIBAETCSI U3 CHUCTEMBI NMOHATUH O XMMHYECKOM
BJIEMEHTE W BEIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YUEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHNS;

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

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMmbl IO XHMHU CIIOCOOCTBYEeT (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy», «buosnorus. 5—7 kiaccel» U «PU3uKa. 7 KJ1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI. 3a7ada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYCHHUH BEIIECTB U XUMUYECKUX PEaKInid, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX TNPUMEHEHMHM B Y4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, 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 MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHuS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYaroIMMUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢popmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSICHITh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WUCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBIE TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH peIIeHuH TpoliemM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— (opMupoBaHue y 00yUaronuxcs TYMaHUCTHUYECKUX OTHOIIEHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKU DKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01mee 9nciio 9acoB, OTBEACHHBIX I M3YYCHUS XMMUU HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, cOCcTaBisAeT 68 yacoB (MO 2 yaca B HEMIEIIO).



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.

Xumnueckass (¢opmyna. BaJeHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
yKclla CTPYKTYPHBIX €AMHMUIL BelecTBa. Pacué€Tsl o popmynamMm XuMUYECKUX COETUHEHUI.

®usnyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEILIECTB, HaOM0ieHne (PU3HUECKUX (TIJIaBICHUE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t0ieHue
W ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aUMO/IEICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, pazinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (ll), msydenme crocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEIEHHE OYUCTKH TIOBApPEHHOW COJM, HAOJIIOJEHHE M ONHCaHUe
pE3yJIBTaTOB IPOBEIEHUS OIBITA, WUIOCTPUPYIOIIErO 3aKOH COXPAHEHHWS MacChl, CO3/IaHHE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
HaxoxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHs KHCIOpoJa B Jlabopatopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alIoTporHas MOAU(pUKALus
KHCIIOpO/a.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxoxaeHue Boxopoaa B INPUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOcCO0b! moty4yeHus. Kucnotsl u conu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpbl. PacTBopuMOCTh BewlecTB B Boae. MaccoBas 10js BeELECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUpOJE U B KU3HU



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

Knaccudukanus Heopranuvecknx coeauHeHnid. Oxcunpl. Kimaccupukamus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukaruss OCHOBaHMIA: MIEMOYM ¥ HEPACTBOPUMBIC OCHOBAHWSL.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekerosa. Ilosrydenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEZIe/IEHUE COJAEPKaHUS KUCIOpOoJa B BO3AYXe, MOJIy4eHHUE, coOupaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjoOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HAOII0/IeHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOPAX KHUCIOT W IIENOYeH, M3ydeHue
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIH, PEIIEHHE SKCIEPUMEHTANIBHBIX 33J1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALIMUKM XUMHUYECKHX dyeMeHTOB. [loHsATHe o rpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Tas3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIINBI 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
ITepuoanueckoii cucreme JI. 1. Menaeneena.

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



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUISL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€Hblil U ITpakIaHKH.

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

Crenenp  okucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccs
OKHCIICHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
[MHKa C pacTBOpaMHU KHUCJIOT U ILeJI0Yeill, MPOBEEHUE OIBbITOB, WLIIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMM (TOpeHre, Peakliuy pas3yioKeHHs, COSTUHEHNUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MpU M3yUYEHUU XUMUHU B § Kilacce OCYIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIBbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO [IHUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHsl, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HU30TOIbI,
pPaauOaKTUBHOCTh, MOJIEKYJIA, JSJCKTPUUYECKUN 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



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

JJUYHOCTHBIE PE3YJbTATbBI

JIM4HOCTHBIC pPE3yJbTaThl OCBOCHHUS IPOrPaMMBl OCHOBHOTO 0OIIEro oOpa3oBaHMS
JOCTHUT'AaKOTCA B XO04€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC yqe6H0171 nu BOCHHTaTeHBHOﬁ ACATCIIBHOCTH B
COOTBCTCTBUU C TpaI[I/II_[I/IOHHBIMI/I pOCCHﬁCKHMH COI_II/IOKYHBTypHLIMI/I nu I[YXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE NMpPaBHJIAaMH M HOPMaMH TOBEICHUS U
CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMATN3AINN 00yJatOIIUXCs.

.HI/ILIHOCTHBIC pCSYJIBTaTBI 0Tpa>1<a10T TOTOBHOCTH O6yanOIL[HXC$I pyKOBOI[CTBOBaTBCSI
CHCTGMOﬁ IIO3UTUBHBIX IICHHOCTHBIX OpI/ICHTaHI/Iﬁ 158 paCH_H/IpeHI/Ie OIIbITa OCATCIBbHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOr0 BOCIUTAHMA:

LIECHHOCTHOT'O OTHOLLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HAUYCHUA XHMI/I‘ICCKOﬁ HaYKI/I B JXKHU3HU COBpeMeHHOFO 06HI€CTB21,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOH HMH(pOpMAIMEH O MEePEOBBIX JOCTHIKCHHUSAX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJCTABICHUS O COIMAIBHBIX HOPMax M IPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO ITOJIE3HOM,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM U JPYTUX BHJAAX JCATCILHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOIIIM B TPOLIECCe 3TON Y4eOHOH AeITeTbHOCTH, TOTOBHOCTU
OIICHHUBATH CBOE IIOBCACHUC U HOCTyrIKI/I CBOUX TOBapI/IHIeﬁ C IIOo3uinun HpaBCTBeHHI)IX nu
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOILLIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIIAIOLIUE OCHOBY IJIA
IIOHUMAHUA CYHIHOCTI/I HaquOﬁ KapTI/IHI)I ana, HpeI[CTaBJ'ICHI/IH 06 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeIOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

IIO3HABaTCJIIbHBIC MOTHBBI, HaHpaBHeHHLIe Ha HOHy‘IGHI/Ie HOBBIX 3HaHPII>i 10 XHUMUHU,
HEOOXOAMMBIE I OOBSACHEHHS HAOIIOJaeMbIX IIPOIIECCOB U SIBJICHHM, ITO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KyJIbTYPhl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPaTypOH, HOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHON U MCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BEIOODPY
HATNPaBIEHHOCTU U YPOBHS 00yUYeHUS B AaTbHEHIIIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHUE II€CHHOCTH JXHU3HH, OTBCTCTBCHHOI'O OTHOUIICHUA K CBOGMy SHOPOBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HENPHUSITHE BPEIHBIX
MpUBBIYEK (YHMOTPEONEHUST alKOrojis, HApKOTHKOB, KYpEHHS), HEOOXOAMMOCTH COOIO/ICHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYJIOBOW JEATEIBHOCTH, B TOM YHCIE€ HAa OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIEnTHON MpOo(ecCHOHATLHOW NESITEIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHHUE IIEHHOCTH 370POBOTO M 0€30MMacHOro oOpasza KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MOJydaeMble MPU HM3YYEHUU XHUMHH, IS PElICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJIICHUA, YMCHI/ISI pYKOBOI[CTBOBaTI)CSI UM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHPOBO33PEHHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHs, MPHUHIUI, TUIIOTE3a, (aKT, cucTeMa,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble yuyeOHbIE NeWCTBUA (IIO3HABaTENbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Ba3oBrle JJornuyeckue aeiicTBus .

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH HMX XAapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpAaTh OCHOBAaHUS M KpUTEpPUM i KIAcCCHU(PUKALUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

YMGHI/IG HpI/IMeHSITI) B npouecce ITIO3HAHUA ITOHATHUA (Hpe}IMeTHBIe " MeTaHpeJIMeTHI)Ie),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XUMHYECKOW peaklud — TMpU pElIeHud ydeOHOo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
xapaKTepmoBaTL CymeCTBeHHBIe HpI/ISHaKI/I Hsyqaeme O6’BGKTOB — XUMHUYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUaEMBbIX MPOIEccaxX U SBICHUSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



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

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (HOopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COJEp)KaHUsA, CIPaBOYHBIE MOCOOMsA, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX ISl BBIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMANbHYIO (opMy MpeacTaBieHUs
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JESTENIbHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIIIEHHOCTH, CEIbCKOT0 X03sIIICTBa U TpaHCTIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMbl, (OPMYyIUPOBaTb CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COIJacoBaHMs MO3MLUN (0OCYyXkIeHUs, OOMEH MHEHUSMH, «MO3TOBbIE
LITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUMN, ONpe/IeeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBINOJIHEHUH 331aHUM ¢ y4€TOM IMOJy4YeHHs HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJIEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XHUMHUS», BHIBI ACSITEILHOCTH IO TOJYyYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

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

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHSTHH: aTOM, MOJEKYJa, XUMUYECKUM
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIEeMEHTa B COEJUHEHUH, MOJSPHBIA O0BEM, OKCHI, KHCIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM A (eKT peakiuu, Sapo aToma,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUM U MPUMEHATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

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

OTpEeNATh BAJICHTHOCTb aTOMOB SJEMEHTOB B OWHApHBIX COCIUWHEHUSX, CTElEHb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmyiaaMm, BHJ XHMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbicha llepuoamueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh Tabmuunyio (opmy Ilepuoanyeckoit cuctembl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHusI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cuctemMa XUMUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjipa, oOllee YHCIO 3JIEKTPOHOB H
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHNYECKHE BEIEeCTBA, XUMUUYECKHE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

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

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 JIEMEHTa 10 (hopMyJie COeTMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHWS  —  HAONMIOJAEHWEe,  M3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IpaBWiIaM OOpalleHUsi C BEUIeCTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOrO BEILIECTBA, IJIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHX U APYyTHE).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMmabl Bcero Kourpoaeunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
PaKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
19 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Paznen 2. BaxHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Bosnyx. Kucnopon. Ilonsarue 5 bubnnoreka [JOK
00 okcuIax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucinorax 3 1 bu6nmoreka [JOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u Ilepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CtpoeHue aToMoB.
Xumuueckas cBs3b. OKHCJINTEIBLHO-BOCCTAHOBHUTEIbHBIE pPeakmumn

31 [lepronnueckuii 3aKOH U

Ilepnonnueckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aToma

XUMHYECKasA CBI3b.

3.2 OKHCITUTENIbHO- 8 bubnmoreka [JOK
BOCCTaHOBHUTEIILHBIE PEAKIIMH https://m.edsoo.ru/7f41837¢
Hrtoro o pasueny 15 bubmnorexa LIOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubnunorexa LIOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N KosunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoKa KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie 06pa3OBaTeJILHI>Ie
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
a0O0THI B JTaOOPATOPUU U TIPUEMBI

3 z6pameHI/m c H260pr;T0pHBE\4 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
(ecrecTBeHHOHaY4YHAasi TPAMOTHOCTB)

4 Yucrtele BemecTBa 1 cMecu. CiocoObl 1 bu6nmoreka [JOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 bubnuoteka [JOK
OYHCTKH TIOBAPCHHOW COJIN )» https://m.edsoo.ru/ff0d28c8
(ecrecTBeHHOHaY4YHAasi TPAMOTHOCTB)

bu6mmorexa [IOK

y AATOMEI 11 MOIEIKY T . https://m.edsoo.ru/ff0d2a6c

7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cloKHBIE BENIECTBA 1 bubnmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6¢c

ATOMHO-MOJIEKYJISIPHOE YUEeHUE

bubnmoreka [JOK
) (27 miomst 1954 = Jlewtk otkperrits https://m.edscL)E).ru/fde2d5O
MepBOI B MUPE JIEKTPOCTAHIIUH )
3aK0OH MOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMHYECKas (hopmyJia. bubmuorexa [JOK
BajieHTHOCTh aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OtHOcUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCAMHECHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMmuueckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs IPOTEKAHUS bubnnoreka [JOK
XUMHUYECKHX PeaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHust kKoauvecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHUSM bubmuorexa [JOK
XUMHYECKHUX PEaKIIHid https://m.edsoo.ru/ff0d5708
(ecrecTBeHHOHAYYHAasI TPAMOTHOCTB)
Knaccudukanuss XuMHUECKHX
18 peaxung) (COGIDIILI/IHCHI/ISI paznoKeHus bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
19 M. B. JIoMOHOCOB — y4Y€HBIN- bubnnorexka [JOK



https://m.edsoo.ru/ff0d2a6c
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sHIMKIoneaucT. O0o0eHne u
CHCTEMaTHU3alus 3HAHUH

(19 Hos16pst 1711 1. — JleHp poskaeHust
M.B. JlomonocoBa)

https://m.edsoo.ru/ff0d40c4

KonrtponsHas padora Nel mo reme

bubmuorexa [JOK

20 «BeriecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmecsk razos. Cocras
Bo3ayxa. Kucinopon — anemeHT u
21 npoI(l:}Tloe Bemecf;ol.l O3on bubmmoreia LIOK
. https://m.edsoo.ru/ff0d448e
(16 centsa0Opst — MexryHapOIHBIH
JIEHb OXPaHbl 030HOBOTO CJIOST)
dusnueckue U XMMHUYECKHUEe CBOMCTBA
22 KHUCJIOpoJia (peaKkuy OKUCTICHUS bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOblI 1oryueHust KUCI0poaa B
93 71a00paTOPUU U MPOMBIIUIEHHOCTH. bubnuoreka [IOK
[TpumeneHne Kucmopoaa https://m.edsoo.ru/ff0d497a
(ecTecTBEHHOHAy4YHAs! TPAMOTHOCTB )
TennoBoit 3¢ ekt xumMuueckoit
24 peaKuuu, MOHITHE O bubnmnoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJOTEPMUYECKHUX PEAKITHIX
TornuBo (HedTh, yroib U METaH).
3arpssHeHre BO3a4yXa, CIIOCOOEI €r0
o5 Hpei[OTBpaH_[CHI/I:y bubmuorexa [JOK
. https://m.edsoo.ru/ff0d4c4a
(05 uronst — BceMupHBIii 1eHb
OXpaHBI OKPY’KaIOIICH CPeIbl)
26 [IpakTuyeckas padora Ne 3 o Teme bubnuorexa [IOK

«Ilomyuenue u cobupanue

https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d448e
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KHUCJIOPOAA, U3yUEHHE €r0 CBOHCTB»
(ecTecTBEeHHOHAYYHAs TPAMOTHOCTB )

97 Bonopon — anemeHT u mpocToe bubmmoreka [IOK
BemecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0

28 dOu3ndecKkue 1 XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KUCIIOTaX U COMAX Bu6mnorexa LIOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bl mosTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme

31 «Ilony4yenue u cobupanue BOAOPOa, bu6mmoreka [IOK
H3yUYCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
(ecTrecTBEeHHOHAYYHAas TPAMOTHOCTB )

32 MonsipHbiii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0n€Ma, KOJTHYECTBA

33 BEIIECTBA rasa Mo ero M3BECTHOMY bubmorexa [JOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIIH 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 YpaBHEHHUIO PEaKIIMU Ha OCHOBE bubmmoreia LIOK
, . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHUM Ta30B

35 Du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [Tonstue 00

36 nHAuKaTopax (25 suBaps 1627 r. — bubmorexa IOK

N https://m.edsoo.ru/ff0d59e2
Jennb poxxaenus: Po6epra boitns)
37 Bopa kak pactBoputes. bubnmuorexa [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42
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Hacepimiennsie 1 HEHACHIIICHHBIE
pacTtBopbl. MaccoBas 7107151 BellecTBa
B pacTBope

https://m.edsoo.ru/ff0d5b40

[IpakTuyeckas pabora Ne 5 o Teme
«ITpuroroBiieHrE pacCTBOPOB C

38 orpeaenEHHON MacCOBOU JOMeH BuGmnorexa LIOK
. https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
(ecTecTBEeHHOHAYYHAs TPAMOTHOCTB )

39 KonTponbnas padora Ne2 o teme bubnnorexa [HOK
«Kucnopon. Bonopos. Bona» https://m.edsoo0.ru/ff0d6342

40 OKcupl: coCTaB, KiIacCU(UKaIUS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XUMHUYECKUE CBOWCTBA

41 KI/ICJ‘I};THHX OCHOBHBIX U Bubmiorexa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHUJIOB
OcHoBaHus: cOCTaB, KJIacCU(pUKAIMs,

42 HOMEHKJIaTypa bubnnoreka [JOK
(8 despanst — [lens poccuiickoit https://m.edsoo.ru/ff0d67ca
HayKH)

43 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA bubnnoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyuyeHnue U XMMHUYECKUE CBOMCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpeanue): HOMEHKIIATypa, Butmorexa LOK

46 CIOCOOBI MOJTYYEHHS, XUMHUUECKHE

CBOWCTBA

https://m.edsoo0.ru/00ad9474
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[Tpaktuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME

47 «OCHOBHBIE KJIACChl HEOPTAHUYECKUX Bubmiorexa LIOK
. P https://m.edsoo.ru/00ad9b7c
COETMHEHUID
(ecTecTBEeHHOHAYYHAs TPAMOTHOCTB )
r
PP — buGmorera LIOK
. P https://m.edsoo.ru/00ad9a50
COeTMHEHU I
49 O06o001IeHre U cHCTeMaTH3aIus bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
5 "Ocome Kiacen neoprasiceKix biGmorera LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
I1
5L | xusansons smowtrnon Towsmue bimorera LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoaHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
I1
€pHOoINYECKas CucTeMa BuGmorexa OK
52 XHMHUYECKHX dieMeHToB /I, U.
https://m.edsoo.ru/00ada52c
Menneneesa (8 gespans 1834 r. —
nenb poxaenus .M. Menneneesa)
53 [Tepwosl, TPYMIIIEL, 11O TITTBI bubmmoreia LIOK
PHOABL, TPYIIEL HOAPY https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. U3ororsr https://m.edsoo.ru/00ada342
C 0
TPOECHHE IIEKTPOHHBIX O onoqexv Butmorexa LOK
55 aToMOB 3J1eMeHTOB [lepuoanueckoit

cuctemsl [. 1. MenaeneeBa

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XUMHU4ECKOI O
3JIEMEHTA IO €ro MOJIOKEHUIO B

bu6mmorexa [IOK

56 [epuomnueckoii cucreme /1. U. https://m.edso0.ru/00ada824
Meunneneena
3nauenue Ilepuonnueckoro 3akoHa
57 JUTSL pa3BUTHS HAYKHU U MPAKTUKU. J]. bubnmoreka [JOK
. MenpesneeB — y4€HBIH, [eAaror u https://m.edsoo.ru/00ada96e
IrpaKIaHUH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB
58 XUMHYECKUX AJICMEHTOB bu6mmoreka [IOK
(28 dpespans 1901 r. — [lenn https://m.edsoo.ru/00adaab8
poxxnenus JI.ITonmnra)
bu6mmoreka [IOK
59 Hontast Xumireckas cesh https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMuueckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenomsipHas bubnnoreka [JOK
XHUMHYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Crenetb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH bubmmoreia LIOK
https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o teme
65 «CTpTgeHHe aT(I))Ma. XuMudeckas bubmmorexa LIOK
https://m.edso0.ru/00adb486
CBSI3bY»
66 O06001IeHre U CUCTEMATU3 AL bubmuorexa [JOK



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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3HAHHI https://m.edsoo.ru/00adb33c
67 O06o001IeHNEe U CHCTEMATH3aLIHS 1 bu6mmoreka [IOK
3HAHHI https://m.edsoo.ru/00ad9cb?2
. S{i(l){inéeHHe Y CHCTEeMaTH3aIus . BuGnorexa LIOK
(26 mas — e xunmKa) https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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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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