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COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUU B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XMUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckasi ¢opMyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHoOcHUTeNbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHNUH.

KonunuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBsi3b kKoiudecTsa,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUL BewiecTBa. Pacuérsl mo dopmynam
XUMHYECKHUX COCTUHECHHIA.

dusnueckre U XUMUYECKUE SIBJICHUSI. XUMUYECKasi peaklus U €€ MpU3HaKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiamMu paboThl B J1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMHUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONKCaHUE TPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakuuil (pas3jioKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHIOM Oapus, pas3iioKeHHE T'MIPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3y4eHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHue, AUCTWIIALUSA, XpoMaTtorpadus, TpOBEJCHUE OYUCTKU MOBAPEHHON
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3/JaHHE MOJEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3agyx — cMech razoB. CocraB Bo3nyxa. Kucmopoa — 3nemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MOAUGUKAIIS KACTIOPOa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACHIIIEHHBIE pPacTBOpbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranudeckux coenuHeHuit. Oxcuabl. Kiaccudukanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TomydyeHne KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOI0ACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT M IIEIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo Teme «BaxkHellue Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuonHas ©  JiauHHONepuoAHas  (HOpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUEK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IrpyMmaM U Mepuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajnieHTHass (ToyisipHass W HEMOJISIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHe oOpasloB BEIIECTB METAVIOB U HEMETAIJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWHW XWMHH B § Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSTHH, TaK W TIOHATHH, SIBISTFOIIMXCS CHCTEMHBIMH JIJISI OTIACIBHBIX MTPEIMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (PakT, rUIOTE3a, TCOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJMOAKTHBHOCTH, MOJICKYJa, SJICKTPUUSCKHH 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, ra3, (GU3UYCCKUC BEIIMYUHBI, SIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE CKOMaeMBbIe, TOTUIUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCA CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUM W
pacIIMpEeHne OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACIEIUI0, TTOHMMAaHUS 3HAYCHUS] XUMHUYECKOM HAayKu B >KU3HU
COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW WH(pOpMAIUEH O
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS] O COLMAJIBbHBIX HOpPMax M TpaBWIaxX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH TMpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUA XUMHYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEAECHHWE M TOCTYNKH CBOMX TOBAPHUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakiluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH WU COCTABIISIONIUE
OCHOBY I IOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBSI3SIX YEJIIOBEKa C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIE i OOBSICHEHHS HAOJIIOMaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOM W YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYCHHMIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOEKTHOM ¥  HMCCIIEIOBATEIhCKON
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBJICHHOCTH W YPOBHS OOyUCHHS B
JIaJbHEHUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:



OCO3HAHHUE IIEHHOCTU HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KW3HMU, OCO3HAHUE TMOCIEACTBUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTU COOJIONEHUs TpaBWi OE30MaCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO MTpodeccuii U Tpyia pa3iIndyHoro poja,
yBaXEHUE K TPYAYy U pe3ysibTaraMm TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIUBUIyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPOo(heCCHOHATBFHON ACATENHPHOCTA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

HKOJIOTHYECKH LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
O0e3zomacHOro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIHSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, IOJIy9aeMble MPH M3YYCHHH XUMUH, IS
pelieHus 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIOi, /1JIsi TTOBBILIECHUS
YPOBHSI  OKOJIOTUYECKOW  KYJBTYpPbl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHON TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3YNbTATOB BBIJICISIOT 3HAYMMbBIC IS
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUIIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETaX M MO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHBIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpblE O0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4YEOHOU
JEATEIIbHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble 1ornyeckue aefcTBus:



YMEHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIIOJIB30BAThH
TOHSTHS JIJIs1 OOBSICHEHHUS OTJCNIBHBIX ()aKTOB U SIBJICHUM, BRIOMPATh OCHOBAHUS U
KPUTEPUU IS KJIACCU(PUKANKA XUMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIni,
yCTaHABIMBATh MPUIUHHO-CICJACTBEHHBIC CBS3UM MEXKIY OOBEKTaMH H3YYCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, HCIYKTUBHBIC, 110 aHAJIOTHN),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS;

YMEHHE TIPUMEHATH B TIPOIECCe TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeTanpeMETHBIC), CAMBOJIUYECKIE (3HAKOBBIC) MOJICIH, UCTIOIh3yEMbIE B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKANA 3HAK (CMMBOJ dJEMEHTa), XuMHu4deckas ¢opMmyna W ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 331a4, ¢ YYETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN M3Yy4aeMbIX OOBEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciaeaoBare/bCKue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHWS, a TakkKe B Ka4eCTBE OCHOBBI I (POPMUPOBAHHUSA THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOpPETEHUE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM Ipoilecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATH OTUET
O MpOJIeTITaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJTyIaeMyI0 M3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMyJIApHAs ~JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIpPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

yMEHUE TPUMEHSATh Pa3IUYHbICE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uHOpPMAIMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOTHCHHS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THIIA, IPHOOPETCHHUE OTBITA B
0o0JaCTH  WMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3THMYHBIX IIONCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMY TIpeacTaBiIeHus] HHPOpMAITUU U



WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECJIOXKHBIMUA CXeMaMH, JharpaMMmamu,
npyrumu popmamu rpauku U UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3MPOBaTh B IIpolecce Y4eOHOH W
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

YMEHHUsI 3ajJlaBaTh BOIPOCHI (B XOJe Jauajora W (WIM) JIHUCKYCCHH) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1a4H;

YMEHHSI ~ TPEJCTaBIATh  TMOJYYCHHBIE  Pe3yJbTaThl  MMO3HABATEIBHOM
NEATETPHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeNlaTh NPE3EHTAIUIO
pe3yIbTaTOB BBHIMIOJHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIIbHOM M HMCCIIEOBATENBCKON  JMEATENBHOCTH TPH  PEIICHUHU
BO3HUKAIOIIKX TPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JCHCTBUM, OINpEACICeHHEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENeNsaTh IENH JEATeIbHOCTH, TUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENBHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON II€TH, YMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPEIJIaraéMble B YCIIOBUH 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIC 3HAHUSA, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NESATENIbHOCTH TIO0  TOJYYEHUI0 HOBOTO  3HAHWA, €ro HWHTEePIPETalluy,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkius, KiIacCUPUKAMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0JI1 BEIIECTBa
(MporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJI€HHS (HOpMys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTIPEJIENISTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [ M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢dopmy [lepuoanueckoii
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepromnueckas cucTteMa XuMmudeckux diemernToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sjipa, 00Ilee YUCIIO dJIEKTPOHOB
U pacrpeeieHre UX Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKUu
BEIIECTB, M0 TETIOBOMY (D PeKTy);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYCCKHUX IIPEBpallleHUH B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO UM  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHMHUYECKOTO »JJeMeHTa 1o dopmylie
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKITnu;

MPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTH — aHaJu3
W CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aIlnio, KIIacCU(PHUKAIIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€HM — ISl M3Yy4YE€HUS CBOWCTB
BEIICCTB M XUMHYECKMX PEaKIHUi, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HaAOIIOJICHUE, W3MEPEHUEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peasibHBINM U MBICIICHHBIN);

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TOCYJIOM W
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IIpaBUJaM OOpAIllCHHS C
BEIICCTBAMHU B COOTBETCTBUU C HHCTPYKIUSIMU TIO BBINOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOHPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
MJAHUPOBATb W TPOBOJUTH  XUMHYECKHE  OAKCIEPUMEHTHI  TIO
paco3HaBaHUIO PACTBOPOB IIEJIOUEH W KUCIIOT C IMTOMOIIbIO MHIUKATOPOB
(ytakmyc, dheHondTaiend, METUIOPAHXK U JPYTHUE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHITHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

TEMATUYECKOE IINTAHUPOBAHUE C YKASAHUEM YACOB, OTBOJIUMBIX HA H3YUYEHHUE
KAJIOMU TEMBbI
8 KJIACC

Ne
n/n

Jara

Tema ypoka

KoaunuecTBO
4acoB

JIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

Pazjen 1. [lepBonayanbHbie XumMudeckue nousatus (20 yacos).

1.1. Xumus — easxcnasn oonacmo ecmecmeo3Hanus u RPAKMUYECcKoil oeamenvHocmu uenoeeka (5 uacoe).

IIpenmer xumuun. Ponb xuMuu B KU3HU YesloBeKa. Tena u BenecTa 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0d210c
[TonsTHE 0 MeTOAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
[TpakTudeckas padora Ne 1 «IIpaBuiia paGoThI B 1aOOpaTOPUH H 1 bubnnoreka [JOK
npuEMBI 00paIIeHHs ¢ Ta0OPATOPHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
YucTsle BemecTBa U cMecu. Crioco0bl paziesieHust cMecei 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d26ca
[TpakTtuyeckas padora Ne 2 «Pa3nenenue cMmeceil (Ha mpuMepe OUUCTKH 1 bubnuoreka [IOK
IIOBapEHHO COMN)» https://m.edsoo.ru/ff0d28c8
1.2. Bewsecmea u xumuueckue peaxyuu (15 uacos).
ATOMBI U MOJIEKYJIBI 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUE IIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d2be8
[IpocTeie u cnoxHbIE BELlECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIMIECTB. XUMHUYecKas popmyIa. bubnmoreka [JOK
BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas aToMHasi Mmacca. OTHOCUTENbHASI MOJIEKYJISIpHAST Macca bubmmorexa LIOK
https://m.edsoo.ru/ff0d323c

12 MaccoBas 105151 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUN bubmiorexa LIOK
https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemectBa. Monb. MonspHas macca E;f:g;;fﬁ,gﬁ}:f 0d5230

14 Ou3nYecKue U XUMUUECKHE SIBIICHUS. XUMHUECKast peaKius bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haky U yCIOBUA MPOTEKAHUS XUMHUECKUX PEaKIIUii bubmmorexa LIOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPABHEHUS bubmmorexa LOK
https://m.edsoo.ru/ff0d3b88

17 Bbruucnenus KonmuecTBa, Macchl BeIECTBA [0 YPAaBHEHUSIM bubnuoreka [IOK
XUMUYECKHUX PEaKLUn https://m.edsoo.ru/ff0d5708

18 Knaccugukarus XuMuuecKux peakuui (CoeTMHeHNs, pa3I0KEeHUS, bubnnorexka [JOK
3aMeleHus, ooMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIomoHOCOB — yuéHbli-aH1IMKI0oNEAUCT. O000IIeHNE U bubnnorexka [HOK
cUcTeMaTU3alus 3HaHu https://m.edsoo.ru/ff0d40c4
20 KonTposnbHnas pabora Nel no teme «BeliecTBa 1 XUMHUYECKHE PEAKIIUN» nggﬁ;f{;igrou}; 044290

Pa3nes 2. Baxkneiimme npeacraBuTe/ Il Heopranueckux peuects (30 yacos).
2.1. Bo3dyx. Kucnopoo. llonamue 06 oxcuoax (6 uacos).
21 Bo3ayx — cmech razos. Cocras Bo3ayxa. Kucinopoa — sneMeHT u bubmuotexa [JOK

MMpOCTOC BCIICCTBO. O30H

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

99 ®du3nuecKue U XUMHUUECKUE CBOMCTBA KUCIOPO/a (PeaKuu OKUCICHUS, bubmuoreka [JOK
ropenue). [lorsTue 06 okcuaax https://m.edsoo.ru/ff0d4614

93 Crioco0bI MOTy4eHUs KHCIOPO/ia B JTA00PATOPUU U MPOMBIIIICHHOCTH. bubnunoreka [HOK
[Ipumenenue kucnopoaa https://m.edsoo.ru/ff0d497a

24 TemnoBoit 3 PpekT XuMUIeCKol peakiiu, MOHITHE O bubnmoreka [JOK
TEPMOXHMMHUYECKOM YPaBHEHUH, DK30- U SHAOTEPMUUYECKUX PEAKIUAX https://m.edsoo0.ru/ff0d4790

o5 TomnmuBo (He(Th, Yroiab U MeTaH). 3arps3HeHre BO3ayXa, CIOCOObI €ro bubnmoreka [JOK
MIPEOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a

26 [IpakTuueckas padora Ne 3 o teme «Ilomydenue u codbupanue bubnuoreka [IOK
KHUCJIOpOJa, U3YYEHHUE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2

2.2. Booopoo. Ilonamue o kucnomax u conax (8 uacos).

27 Bonopon — anemMeHT u nnpoctoe BemiecTBo. HaxoxaeHue B npupoe bubnuorexa LIOK
https://m.edso0.ru/ff0d4ddo

28 du3nyecKue 1 XMMUYECKue CBoicTBa Bojiopoaa. [Ilpumenenne bubnuorexa [JOK
BOJIOpOJIa https://m.edsoo.ru/ff0d4dd0

bubnuoteka [JOK
29 Homsirine o kicoTax it coMX https://m.edsogru/fdeSOdZ
30 Crioco0sI MoTydeHUs BOAOPO/Ia B TAOOPaTOpPHH ngi;;fiigﬁ;ffo d4ddo

31 [Tpaktrueckas padota Ne 4 o reme «Ilomyduenue u cobupanue bubnuoteka [JOK
BOJIOPO/1a, U3YUYEHHUE €TI0 CBOMCTB) https://m.edsoo.ru/ff0d4f42
32 MounsipHblii 00BEM Ta30B. 3aKOH ABOTaIpo ng;;;f;igrouﬁf 0d5426

33 Brruucnenust 00b€Ma, KOTUYECTBA BEIIECTBA Ta3a MO €r0 U3BECTHOMY bubmuorexa [JOK
KOJIMYECTBY BEILIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 005EMOB ra30B MO ypaBHEHUIO PEAKIIMN Ha OCHOBE 3aKOHA bubnmnoreka [JOK

00BEMHBIX OTHOILLIEHUN Ta30B

2.3. Booa. Pacmeopul. Ilonamue 06 ocnosanusnx (5 uacos).

https://m.edsoo.ru/ff0d5708
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bubmuorexa [JOK

35 Ou3nyecKkue 1 XUMUUECKHE CBONCTBA BOJIBI httos://m.edsoo.ru/f0d587a
. bubmuorexa [JOK
36 CocraB ocHoBanui. [TonsiTne 06 MHIUKATOpax httos://m.e dsogru /045962
37 Bona kak pactBopuTtenb. HachleHHbIC 1 HEHACBIIIIEHHBIE PACTBOPBI. bubnmoreka [JOK
MaccoBasi 10J1s1 BEIlIeCTBA B pacCTBOPE https://m.edsoo0.ru/ff0d5b40
38 [Ipaktudeckas padora Ne 5 mo Teme «IIpuroroBieHme pacTBOPOB ¢ bubnmoreka [JOK
onpeAeNIEHHON MacCOBOM 10JI€M PACTBOPEHHOIO BEILIECTBA» https://m.edsoo.ru/ff0d5eba
bubnnoreka [JOK
39 KonTponsHas padora Ne2 mo teme «Kucnopoa. Bomopoa. Bogay» httos://m.e dsogru /F0d6342
2.4. Ocnoensie knaccol Heopzanudeckux coeounenuil (11 uacoe).
40 Oxkcupsl: coctaB, kiaccuuKaiys, HOMEHKIaTypa bubnmorexa LOK
https://m.edsoo.ru/ff0d664e
41 [TosryueHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubimmoreka [IOK
aM(dOTEepHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHMsI: COCTaB, KJ1accuUKaIys, HOMEHKIATypa bubmmorexa [OK
https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue u XMMUYECKUE CBOMCTBA OCHOBAaHUN bubnuorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, kiaccudukanus, HOMEHKIATypa bubmmorexa LIOK
https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XMUMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa [JOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIOCOOBI OTYyYEHUS, XHMUYECKHE bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ad9474
47 [TpakTuueckas padota Ne 6. Penenne skcniepuMeHTAIBHBIX 33124 110 bubnuorexa [JOK
TeMe «OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX COESMHEHUN» https://m.edsoo.ru/00ad9b7c
48 ['eneTnueckas CBSA3b MEXKY KJIACCAMU HEOPTAHMYECKUX COCTUHEHUI bubnmuotexa [JOK
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https://m.edsoo.ru/00ad9a50

O06o0menre U cucTeMaTr3alys 3HaHUH 1 bubmmorexa [JOK
B t https://m.edsoo.ru/00ad9ch2
Kontposbnas padora Ne3 no teme "OCHOBHBIEC KJ1acChl 1 bubnmoreka [JOK

HEOPraHWYECKUX COCAMHEHUN" https://m.edsoo.ru/00ad9ela

Pa3nen 3. llepuoguyeckuii 3akon u [lepuoguyeckas cucrema xumudeckux daemenToB . U. MennesieeBa. CTpoeHne aToMoB.
Xumunueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBUTEIbHBIE peakuu (15 yacos).
3.1. Ilepuoouueckuit 3axkon u Ilepuoouueckan cucmema xumuueckux snemenmos /. U. Menoeneeea. Cmpoenue amoma (7 4acos).

51 [lepBblie MOMBITKY KIACCU(PHUKAIMA XUMUYECKHUX 1eMeHTOB. [loHsATHE 0 1 bubnuoreka [IOK
IPYIIAaxX CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 Ilepuonnueckuii 3akoH u [leproanyueckas cucTeMa XUMHUYECKUX 1 bubnuorexa [JOK
snemenToB 1. Y. MenaeneeBa https://m.edsoo.ru/00ada52c
53 [Tepuompl, TPy, MOATPYIIIBI 1 EESSJI;I;T:;'ZSS/I; Dadas2c
54 Crpoenue atomoB. CoctaB aTOMHBIX siaep. M30Tomnbl 1 ngg;ﬁ?:;igﬁ}é% 4342
55 CtpoeHue dIIeKTPOHHBIX 0001049eK aTOMOB 31eMeHTOB [leproauueckoit 1 bubnuoteka [JOK
cucrtemsl /. 1. MeHnaeneeBa https://m.edsoo.ru/00adaébc
56 XapaKTepHchVa XHMHYECKOI0 3JIEMEHTA IO €T0 MOJ0KEHUIO B 1 bubnuotexa [JOK
ITepuonnueckont cucreme . 1. Menaeneesa https://m.edsoo.ru/00ada824
57 3nauenue [lepuonnyeckoro 3aKoHa sl pa3BUTHS HAYKH U MPAKTUKU. 1 bubnunorexa [JOK
. . MenneneeB — y4€HbIi, IEJAror U rpaXkIaHuH https://m.edsoo.ru/00ada96e
58 HToroBast KOHTpOJIbHAs paboTa 3a Kypc 8 Kiacca 1
3.2. Xumuueckas céazv. OKuciumenbHo-60ccmanosumesnbHole peakuyuu (8 uacoes).
59 DIEKTPOOTPUIIATENIHEHOCTh ATOMOB XUMHUYECKUX AIIEMEHTOB/ 1 bubnuotexa [JOK
Bcepoccuiickas npoBepouHast paboTa https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
60 VoHHasT XHMHECKas CBs3b 1 https://m.edsogru/OOadac34
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bubmuorexa [JOK

61 KoBasieHTHast mossipHast XMMUYECKasi CBS3b 1 httos://m.edsoo.ru/00adaab8
62 KoBaneHnTHas HemoJsIpHast XUMHAYECKAs! CBSI3b 1 bubmmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
63 Crenexs okucieHus 1 https://m.edsoo.ru/00adae28
64 OKHUCINUTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 bubmmorexa [IOK
peak https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
65 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
66 KonTtponpHas padora Ne4 o teme «CtpoeHne aromMa. XUMHIECKast 1 bubnnoreka [JOK
CBSI3bY https://m.edsoo.ru/00adb486
. . bubmuorexa [JOK
67 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1 https://m.edsoo.ru/00adb33c
. . bubmuorexa [JOK
68 PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1 https://m.edsoo.ru/ffOd61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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