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INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero oOpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOY4YAIOIIMUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHAYEMYIO IOCIIe0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHUE XUMHUH CITY)KHUT OCHOBOU [T (POPMUPOBAHUS MHUPOBO33PEHHSI 00YJaIOLIETOCs, €T0
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON T'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
PO eCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJI511a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHWs B OOYUYEeHHU XUMHUHU 00eCNedMBArOTCS CHEIU(PUKON colepskaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMuyeckyd aJanTUPOBAaHHBIM OTpaKEHHEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHU30BaHbl IO MPHUHIMITY ITOCJIEIOBATEIBHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEIBLHO OT OJHOTO YpPOBHS K JpPyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIECH HAYYHOM KapTUHbI MHUpAa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3y4yeHn XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWH — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX NPUMEHEHUH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NpPUOOPETHN TaKKUe LIETH, Kak:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HalpaBJI€HHOCTh OOYy4YEeHHs Ha CHCTEMaTHYecKoe MpuOoOLIeHHe OOydarluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHMA M CaMOINO3HAHUS, KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBAThH SBICHUS OKPYXKAIOIIETO MHpA, WCIONB3Yys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM JKOJOTHUYECKH IEJeCOO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XHMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUs B CUCTeMe Hayk. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JEMEHTOB.
ITpocThle 1 cloKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBas 707151 XMMHUYECKOIO 3JIEMEHTA B COEIUHEHUH.

KonnyectBo BemectBa. Monb. MoisipHasg Macca. B3zaumocBs3b KonuuyecTBa, Macchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMUUecKkue ypaBHeHUs. Knaccupukanus XuMHUUECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpamieHus ¢ 1a0opaTOpHbIM O00OpYJOBAHHWEM, W3YYE€HUE W ONHUCAHHWE (U3NYECKUX CBOMICTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJECICTBHE Mela ¢ KUCIOTOM) SIBJIEHUH, HaOIt0ieHNE
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
paszienieHnus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISALINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MojieNield MOJIEKYIT (IIIapOCTEP KHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJNyd€HHsS KHUCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TomauMBo: yroib M MeTaH. 3arpsi3HEHHE BO3/1yXa, YCHWICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT u mpocroe BemecTtBo. HaxokaeHue Bomopoaa B INPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Monsipablit 00BEM razoB. PacuéTsl o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NpUpOIHBIX Boa. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUECKHEe U XUMUYECKHE CBOKMCTBA OKCUAOB. [lonyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeicTBuE Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAacTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOPa3I[0OB HEOPraHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKuHuii HEUTpalIu3alru, MOJYyYEHUEe HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMHU4YeCKasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPHOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. 1. 1. Mennenees — y4€Hbll U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. VIoHHAas CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccs
OKHCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJ0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpEeHNEe, PEaKluK Pa3JIOKEHUS, COSTUHEHNUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMHUU B § KJIacce OCYIIECTBISETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
SIBJISIFOIITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO--HAy4YHBbIC TOHSATHS: HAYYHBIH (DAKT, THIIOTE3a, TEOPHUS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, npixanue, bnochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo u XUMHYeECKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMU4YeckKux diemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMH CBOMCTB XUMHYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVUHEHMH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leproandeckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAJUIMUECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT THUIMA KPUCTAUIMYECKOM PEmETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUWHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO YYacCTHIO KaTalu3aTopa). DK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuueckoi peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonsatue o



katannse. lloHAaTHe o0 XuMudeckoM paBHOBecuH. DakTOphl, BIMSIONME HA CKOPOCTb
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJCKTPOHHBIA OamaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHOM peakuuu. CocTaBileHUE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a SJICKTPOHHOI 0 OaaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcioBUs NPOTEKaHUs peaklUil HOHHOrOo OOMEHa, IOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakuud Ha HWOHBI
[TonsiTHe 0 rupoIN3€e COJEH.

XumuuecKkuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEeaKkIMM OT BO3AECUCTBHUS PA3IUUHBIX
(bakTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEILIECTB, IMpolecca AUCCOLMALUU
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU NPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BbIACICHME ra3a, 00pa3oBaHME BOJbI), ONbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (FOpeHue, peakiuu pasjiokKeHUs, COeAMHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOIIbIO KAaYeCTBEHHBIX pEaKkLUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtaJuibl U UX COeJUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue MU (pU3MUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas — KHCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyu€HHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue U (puU3MUECKHE CBOMCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XHUMHUYECKHe CBoMcTBa. OKCHABI CEphbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKUE pPEeakluy,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibgaTr-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmass xapakTepucTuka 3JeMEeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIECHUS. A30T, paclpoCTpaHEHHEe B NpUpole, (Qumdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYeCcKHue
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHe CBOICTRa,
npuMeHeHue. KadecTBeHHas peaklvs Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ MOoJydyeHue,



du3nveckue W XHMMHYECKHE CBOMCTBa (OOmME KaK TPEICTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYECKOE 3arpsi3HEHHE OKPYXAIoIIeld cpeAbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopnas KucioTa,
¢u3nueckue M XUMHYECKHE CBOWCTBa, moiydeHue. Mcmonp3zoBanue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

OO6mas xapakrepuctuka 3jeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUA. YTJEepo/, aJUIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMUIecKue cBoiictBa. Axcopomus. KpyroBopor yriepoaa B mpupose.
Oxcuapl yraepona, ux GU3NUYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTnYecKue MpobieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3(dekT. YronbHas KUcCiIoTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIUHEHHSIX yriepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kkuciora). Ilpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepabOTKu
(OeH3uH), uX poyib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMONTOrHYEeCKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBojJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE EIHUHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (IV) u
KpeMHUEBOM kucinoTe. CUIUKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiinue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWMS, OIBITHI,
oTpaxaromue (U3MUeCKne U XUMUYECKHE CBOMCTBA TaJlor€HOB M MX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHWE TMpolrecca OOyriauBaHMUs — caxapa TMOJ  JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOMN
KHCJIOTBI, MPOBEJICHHE KAaYyeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOJIOJeHHEe NMpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COETUHEHUH
(BO3MOYHO HCIIOJIb30BAaHHUE BHI€OMATEpUANIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX ynoOpeHui,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-nOH U U3YYeHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHUCIOTHI ¢ MeAbIO (BO3MOKHO
HCIIOJIb30BaHUE BUJECOMATEPHAIOB), U3y4YEHHE MOJENeld KpUCTANIMYECKHX PpEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOra3a, Mojy4deHue, coOupaHue, pacrno3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAUeCTBEHHBIX pEaKklIMi Ha KapOoHAT U
CHIINKAaT-HOHBl W W3y4YCHHWE NPU3HAKOB HUX MPOTCKAHHS, O3HAKOMIIGHHE C MPOIYKIHEH



CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 33/a4d Mo TeMe «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX OJJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nosioxenus B [lepuonnueckoit cucreme xumudeckux snemenToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTtajnuyeckas CBsI3b M METaNIMYecKas KpUCTAJUIMYECKast
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiicTBa MetayyioB. OOmuMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUI, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LISJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XUMMUYECKUE CBOMCTBA MAarHus M Kajblus. BaxkHelnme coeanHEHUs
KaIbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoae. Gusznyeckue U XUMHUUECKUE CBOMCTBA
anmoMuHUSA. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHUE B Ipupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
xkene3a. Okeunwl, Tuapokeuasl u conu sxkenesa (II) m xenmesa (III), ux cocra, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C O00pa3laMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOW (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIB30BaHHE  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJubIUs, allOMUHUS, IMHKA, *kene3a (II) u xenesza
(ITI), memgu (II), HaGmro/ieHNEe W OMKCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJiusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHHME BHAEOMATEPUANIOB), UCCIIEI0OBaHIE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCHAA AIFOMUHMS U THAPOKCH]IA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 10
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyKamouas cpeia

BemectBa u Marepuansl B TOBCEJHEBHOM KU3HU YelIOBEKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XHWMHYECKHX peakiuil B OwiTy. IlepBas momomp mpu XHMHYECKHX OXKOTrax M
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BenlecTs, gainee — [1/IK). Ponb Xxumuu B penieHuu 3K0JI0THYECKUX MTPOOIIEeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIJIOB, MOJIMMEPHBIE MAaTEPHUATIBI).

Mesicnpeomemmuuie ceasu



Peanu3anus MeXNPEIMETHBIX CBA3CH MPU U3yYEHUH XHUMHUH B 9 KJIacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJIAOMUXCA CUCTECMHBIMUA IS OTACJIBHBIX IPEAMCTOB €CTCCTBCHHO--HAYYHOT'O [IUKJIA.

OO1IMe eCTeCTBEHHO-HAYYHbIC TOHITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOPH,
aHaJ M3,  CHHTE3,  KIacCHpHKAUWsA,  MEPUOAMYHOCTh,  HAOJIOJCHHE,  IKCIICPUMEHT,
MOJICIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®usuka: Marepusi, aroM, »JJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJI, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMmETKA, CIUIaBbl, (HU3UYECKHE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/ILHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOITAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOrO 0OIIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIM3ALUN O0yUarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLUel 0 MepeoBbIX JOCTUXKEHHUAX U OTKPBITHAX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOI,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUIICH C IO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHUYECKHE  MpPEJCTAaBICHUS O  BELIECTBE UM  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX 4elIOBeKa C MPUPOJHOU Cpelloi, O poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIOJAaeMbIX IIPOIECCOB U SIBJICHUH, IO3HABaTEIILHOM,
MH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYPHhI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITETIbHON PabOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MPOSKTHONH M HCCIENOBATEIbCKOW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpPUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOGECCHid U TpyAa Pa3IMIHOTO POJia, YBAKEHHE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeJIeCO00pa3HOoe OTHOIIEHUE K MPUPOAE KaK MCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBUII 0€30ITacHOTO MOBEICHUS MPpU paboTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIEM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINCISAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHMW U3 ATHUX MPEAMETOB (POPMHPOBATH NPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSIMHU), UCTIOIH30BaTh MOHATHUS U1 OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHIYKTUBHbBIC, 1€ TyKTUBHBIC,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HMCIOJIbh30BaTh MOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M IPOIIECCca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
¥ GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIIPOCHI MPH TIOUCKE U 0TOOpE MH(pOpMAIINU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 3324
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh U AHAIU3UPOBATh B MpoOIecCe yYEOHOW M HMCCIIECI0BATEIBCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMbl, (HOPMYIHUPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIBLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIiepUMeHTa (Ja0opaTOPHOTO OINbITa, J1a0OpPaTOpHOW pPabOTHI MO HCCIETOBAHHIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIHO OMPEAEATh eI JIeATeNbHOCTH, MIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATh NPEJIOKEHHBIA aJrOpuTM IEUCTBUI IpH
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, Ipe/IaraeMbie B YCIIOBUH 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.
K xoHuy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb c(HOPMUPOBAHHOCTb Y OOYYAOLIUXCS YMEHUA:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX IOHATUN: aTOM, MOJEKYJa, XUMUUECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECH (OJHOPOJHAS M HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCUTEIIbHAs aTOMHAas M MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas J0JsI XUMHUYECKOrO 3JIEMEHTAa B COCIMHEHHM, MOJISIPHBIH O0BEM, OKCHUJ,
KHCJIOTAa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMUYECKas
peaknus, KIacCU(pHUKAIMA PEAKUUH: peakMu COSAMHEHUS, PEaKLIUU pa3IoKEHUs, pPeaKinu
3aMelleHus], peakliud 0OMeHa, 3K30- U 3HIOTEPMUYECKUE PEAKIIMH, TEIUIOBON 3 (eKT peakuu,
AP0 aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, pajiuyc aroMa, XMMHUYecKas CBs3b,
NOJIIpHasi U HEMOJsIpHAs KOBAJEHTHAas CBs3b, MOHHASI CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IIOHATUN U IPUMEHATH 3TU NOHITHS IIPU
OINMCAHNU BEUIECTB U UX NPEBPALLECHU;
UCTIOJIF30BAaTh XUMHUYECKYI0O CHUMBOJIHMKY MJJISi COCTaBICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XAMHYECKUX PEaKIUi;
OIpesieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECJUHEHUSX, CTEIEHb OKHUCIECHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NMPUHAMICKHOCTh BELIECTB K ONpPENeNEHHOMY KIIAcCy
COCMHEHUH 10 GOopMyIaM, BUI XUMHYECKON CBSI3U (KOBAJICHTHAS M HOHHAS) B HEOPTaHMUECKUX
COEIMHEHUSX;
packpbiBaTh cMbIci [lepuonnyeckoro 3akona JI. 1. Menzaeneesa: 1eMOHCTPUPOBATh TIOHUMAHHE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHX DJIEMEHTOB OT UX IOJIOXKECHHUS B
[Tepuoanueckoit cucreMe, 3aKOHOB COXpPaHEHMsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;
ONHUCBIBATh M XapaKTepu3oBaTh TabauuHyto ¢opmy [lepuoandeckoit cUCTEMbl XMMHUYECKHX
AJIEMEHTOB: Pa3/IM4aTh NOHATHUS «TJIaBHas nmoArpymnna (A-rpymnmna)» u «mnodouHas noarpynna (b-
rpynmna)», Majble U OOJbIINE EPUOIbl, COOTHOCUTH 0003HAYEHMSI, KOTOPbIE HUMEIOTCA B TabyInLe
«llepmogmueckas cucrema xumuueckux odiemeHToB [[. WM. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTEepUCTUKAaMHU CTPOEHHMsS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjapa, oOriee
YHCJI0 3JICKTPOHOB U paclpeieieHue UX 10 3JIEeKTPOHHBIM CII0SIM);
KJIaCCU(UIIMPOBATh XMMUUYECKHE IJIEMEHThI, HEOPraHNYECKHE BEIECTBA, XMMHUECKHUE PEaKIuu
(10 YKCIy U COCTaBY YYacTBYIOIUX B pEaKLMU BEIIECTB, IO TEIIOBOMY QD (DEKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILIECTB PA3JIUYHBIX KIIACCOB,
NOATBEP)KJasl  ONUCAaHME INPHUMEpPaMH  MOJIEKYJSIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKINN;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIUNCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHHs, MAcCOBYIO JOJIO BEIIeCTBa B pPacTBOpE,
MPOBOAMTD PACU€ThI O YPABHEHUIO XUMUYECKON PEaKINH;
IIPUMEHSATH OCHOBHBIE ONEpPALlMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eH1e, CUCTEeMATH3aIHIO, KIacCU(UKAIIIO, BBISIBICHHNE TPUUHMHHO--CIIEICTBEHHBIX CBSI3€H
— JJIS M3y4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEaKIHil, eCTECTBEHHO-HAayUYHbIE€ METOJIbI



MO3HAaHUSI — HaONIoeHWEe, W3MEpeHUe, MOJEIUPOBAHUE, OJKCIEPUMEHT (pealibHblil U
MBICJICHHBIN );
CJIEZIOBATh MpaBWJIaM ITOJIb30BAHUS XUMHYECKOW MOCYI0M M 1abopaTopHBIM 000pYJOBaHUEM, A
TaK)Ke MpaBUiIaM OOpAaIlEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 11O BBITOJHEHUIO
71a00PaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(BomopoJla M KHCJIOpOJa), MPUTOTOBIICHHIO PACTBOPOB C OMNPENENEHHONM MaccoBOW AoJiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U IPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TMOMOULIbI0 MHIUKATOPOB (JTaKMYC,
dbenondTanenH, METHIOPAHXK U APYTHE).

K xonmy oOyueHust B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
PacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX MOHATUN: XUMHUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TMPOCTOE  BEIIECTBO,  CJIOKHOE  BEIIECTBO,  BAaJCHTHOCTH,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKLMs, XUMHYECKasl CBS3b,
TETUIOBON dPQEKT peaKifu, MOJb, MOJISIPHBI 00BEM, PacTBOp, SIEKTPOIUTHI, HEIIEKTPOIIHTHI,
ANEKTPONUTAYECKAST JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOpaTHMMble M HEOOpaTUMbIE pPEaKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuy, OKHUCIUTENb, BOCCTAHOBMUTEIb, OKUCICHHME U BOCCTAHOBJEHHUE, aAJUIOTPOIMS,
aM(OTEPHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAUTNYECKast), KPHUCTAITMYECKas
pemérka, KOppO3Usi METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, MpeaeabHO
nomyctumasi konuentpanus [1/IK Bemiectsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHN ¥ IPUMEHSITh 3TH TTOHATUS TIPU
OTIMCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UJIsi COCTaBjieHHs (OpMyJ BEIIECTB U ypaBHEHUU
XUMHUYECKHX PEaKIIHii;
ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKMX DJIEMEHTOB B COEIMHEHUAX
Pa3IUYHOIO COCTaBa, MPHUHAJJIEKHOCTh BELIECTB K OMNPEICIIEHHOMY KIAcCy COEIMHEHUH IO
dbopMynaM, BHJI XUMUYECKON CBSI3M (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPraHMYECKHUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyle, xapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINTIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cmbici Ilepuonnueckoro 3akona [[. M. MeHneneeBa M JEMOHCTPUPOBATH €r0
MOHMMAaHHE: OMHCHIBATh M XapaKTepu3oBaTh TaOnmuuHyr (opmy I[lepuogmueckoi cucTeMbl
XUMHUYECKHUX SJIEMEHTOB: pazNiuyarh MOHATHUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpymnmna)», Manble U OosibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B TMEPUOJNYECKOM Tabiuie, ¢ YHUCIOBBIMU XapaKTEPUCTUKaMH CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1pa, oOlee YUCiIo 3JIEKTPOHOB M paclpeesieHne ux
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATh OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COEIMHEHHH B Ipelenax MajblX NepUOJOB U IJIaBHBIX MOATPYMI C YYETOM CTPOEHHUS HX
aTOMOB;
KIIACCU(UIIUPOBATh XMMHUYECKUE IIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKUE PEAKIIUU
(Mo 4YMcAy M COCTaBy Y4YacCTBYIOUIMX B PEAKUUU BEIIECTB, MO TEIUIOBOMY H(PQeKTy, Mo
M3MEHEHUIO CTENEHEeH OKUCICHUSI XUMUYECKUX JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATh) OOIME U CreNu(PUIeCKue XMUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;



COCTaBJISITh YPAaBHEHUS SJIEKTPOJIUTUUECCKON JTUCCOMAIINA KUCIIOT, MIEI0YE U COJeH, TOITHBIE U
COKpaIIEHHBIC YPaBHEHHS PEAKIMI MOHHOTO OOMEHA, YPaBHEHUS PEaKIHMid, MOATBEPKAAOIINX
CYIIECTBOBAHUE FEHETUYECKOM CBSI3U MEXKAY BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMil TOCPEACTBOM COCTABICHUS
3JICKTPOHHOTO OajaHca ATHX PEaKIIHiA,

MIPOTHO3UPOBATH CBOKMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOCHHS, BO3SMOKHOCTH MPOTECKAHUS
XUMHYECKUX MPEBPALLICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO M MOJIIPHYKO MaccChbl BEIIECTB, MAacCOBYIO J10JIIO
XHMHUYECKOTO 3JIeMEHTa 1Mo (opmysie COeAMHEHHUs, MAacCOBYIO JIOJIO BEIIeCTBa B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKlvH;

co0roaaTh MpaBwiia MOJL30BAHUS XUMUYECKOW MOCYION M 1a00paTOpHBIM 00OpyIOBaHUEM, a
TaKKe MpaBWiIa OOpAIICHHs C BEHMIECTBAMU B COOTBETCTBHU ¢ MHCTPYKIIUSMH IO BBIMIOJHEHUIO
Ja00paTOPHBIX XMUMHYECKUX OIBITOB IO TOJIYYCHHIO W COOMpPAHHMIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

MPOBOJAUTh PEaKUWH, MOATBEPKIAIOIIME KAYECTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpoMuI-, UOAMI-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOUIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIE ONIEPALUH MBICIUTEIIBHON JEATEIIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHECHHUE,
0000111eHIe, CUCTEMAaTU3alMIO, BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3EH — NI M3y4eHUs
CBOMCTB BEILIECTB M XHMHYECKUX pEaKLM, E€CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOJII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICTICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KNIACC
Ne HaumeHnoBaHMe pa3ieiioB U Komursecrro wacos DJIeKTpoHHbIe (LM (ppoBbIE)
n/m | TeM NPOrpaMmbl Bcero KonTpoasmkie HpaxTHaeckne o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pa3pnea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 2 bubmuorexa [JOK
NPAKTHYECKOHN JIESITeTIbHOCTH https://m.edso0.ru/7f41837c
YyeJloBeKa
12 BemntecTBa 1 xumMmdeckue 15 1 0 bu6mmoreka [JOK
peaxiuu https://m.edsoo.ru/7f41837c
Hroro no pasueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTEIN HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 0 1 bubnuorexa [JOK
OKCHJIaX https://m.edsoo0.ru/7f41837c
29 Bonopoa.llonsitue o kucnorax u 8 0 1 bu6mmoreka [JOK
COISAX https://m.edso0.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [JOK
HEOPraHMYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 110 pasaeiy 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN

[lepuonnueckuii 3aK0H U
31 Ilepuonnueckas cucrema 7 0 0 bubmuorexa [JOK
' XUMHYECKHX d5eMenToB J1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
3.2 XuMHYecKas CBA3b. 8 1 0 bubmmnoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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OKHCIIUTENTEHO- https://m.edso00.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIIUN
bubnunoreka IIOK
Hroro no pasneny 15 httpSZ//m.edS(IJ_EJ.I’U/7f41837C
Pe3epBHOE BpeMst 3 bubmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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9 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undposBbie)
n/n NMPoOrpaMmblI Bcero OﬁﬂTpom’m’le p ﬁaKT"quKHe o0pa3oBaTesbHbIE
padoThI padoTsI pecypch
Pa3nes 1. BemecTBO 1 XMMHYeCKHeE PeaKIUu
11 [ToBTOpenue u yriy0neHue 3HaHUH OCHOBHBIX 5 1 0 Bbu6mmoteka [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszeny 17
Pa3nes 2. HemeTasuibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmel. ["asorensl https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
2.2 3neﬁeHT01§ VIA?rpynnH Cepa u € 6 0 0 bubmmorexa LIOK
) https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bu6nmorexa LIOK
- 7 1
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 0 https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 BJ'IeHl\;eHTOIf IVAI-DrpyHHH. VYriepon u KpeMHUI 8 1 2 bubmorexa LJOK
https://m.edso00.ru/7f41a636
U MX COCIMHEHHS
Hroro no pazneny 25
Paszpnen 3. Metayuibl M UX COEIMHEHHS
. bubnunoteka LIOK
: 4 0 0
3.1 Obume cBOHCTBA METAILIOR https://m.edso0o.ru/7f41a636
3.2 Baxxuelinme MeTaubl U KX COSIUHEHUS 16 1 2 bubnunoteka LIOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

HWroro no paszaeny 20
Paszpnen 4. Xumus M oKpyxamomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro no pasueny 3
PesepBHoOC Bpems 3 bubnnorexa LJOK
P P https://m.edsoo.ru/7f41a636
68
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HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
n/n Tewa ypoka Bcero Kontponbueie - Ipaxtuieckne u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoTshI pecypes
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yeJIoBeKa. Teja u BellecTa 04.09.2023  https://m.edsoo.ru/ff0d210c
2 [loHsATHE O METO/IaX TTO3HAHUS B XUMUU 1 0 0 07.09.2023 Egggﬁ;f;;gg}?m 42276
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 11.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTele BemecTBa 1 cMecH. CIIocoObI 1 0 0 bu6mmoreka [IOK
paszeneHus cMece 14.09.2023 https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue Bu6miorexa LIOK
5 cMeceif (Ha TIpEMepe OUMCTKH TTOBAPEHHOM 1 0 1 18.09.2023  https://m.edsoo.ru/ff0d28c8
COJIH)» o T '
bu6mmoreka [JOK
6 ATOMBI H MOJICKY b1 1 0 0 21.09.2023 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 0 0 bu6mmorexa [IOK
XHUMUYECKHX DJIEMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
8 ITpocThIE U CIIOKHBIE BEMIECTBA 1 0 0 bubmioreka LTOK
28.09.2023  https://m.edsoo.ru/ff0d2a6¢c
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUCHHE 1 0 0 02.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB. Bumorexa LIOK
10 Xumaccias Gpopmyna. Banentrocts 1 0 02.11.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYCCKHX JIEMCHTOB
11 OTHOCHTENBHAS ATOMHAs Macca. 1 0 0 bubamnoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OTHOCUTENbHAS MOJICKYJISIpHAsI Macca

05.10.2023

https://m.edsoo.ru/ff0d323c

12 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [JOK
COeIMHECHUU 09.10.2023| https://m.edsoo.ru/ff0d350c

13 Komnuecto BemecrBa. Monb. MossipHast bubnunoreka [HOK
Mmacca 12.10.2023  https://m.edsoo.ru/ff0d5230

14 duznyecKkue 1 XUMUYECKHE SBICHUS. bubmuoreka [JOK
XHUMHYECKask PeaKIus 16.10.2023 https://m.edsoo.ru/ff0d37fa

15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnuorexa [JOK
XUMUYECKUX PEaKIui 19.10.2023  https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [JOK
XUMHYECKUE YpaBHEHUS 23.10.2023  https://m.edsoo.ru/ff0d3b88

17 Boruncnenus KkoiuyecTBa, Macchl BEIIECTBA bubnnoreka [JOK
M0 YPaBHEHUSIM XUMHYECKUX PEaAKITUil 26.10.2023  https://m.edsoo.ru/ff0d5708
Kitaccupukanuss XUMHUYEeCKUX peaKIIHid BuGmiorexa LIOK

18 (CoenmMHCHNA, PA3IONKCHNA, SAMCIICH, 30.10.2023  https://m.edsoo.ru/ff0d3f34
oOMeHa) T T '
M. B. JIoMOHOCOB — y4€HBIN- Bubmorexa [IOK

19 DHIMIITOTICAHCT O606H56HH6 1 06.11.2023 https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alHsl 3HAaHHHA

20 KonTponbHnas pabora Nel no Teme bubnnoreka [JOK
«BeniecTBa U XUMUYECKUE PEAKLIUN) 09.11.2023| https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa. Bu6morexa LIOK

21 Kucnopox — saement u npocroe 13.11.2023  https://m.edsoo.ru/ff0d448e
BenectBo. O30H
Du3nYECKNEe U XUMUYECKUE CBOMCTBA Bubmorexa [IOK

22 KHCJIODOJIA (PEAKILHH OKHCIICHHU, TOPEHHC). 16.11.2023  https://m.edsoo.ru/ff0d4614
IMousTHEe 00 OKCHAAX A — '
CrocoOsbI OTy4YeHUsT KUCIIOPO/Ia B Bumorexa LIOK

23 A1abopaTOPHH  MPOMBIILICHHOCTH. 20.11.2023  https://m.edsoo.ru/ff0d497a
IIpumeHneHue Kucmopoa

24 TennoBoii 3¢ hekT XUMUUECKOi peakiuu, bubnuoreka [IOK

IMMOHATHUEC O TCPMOXUMHUYCCKOM YPaBHCHHUH,

23.11.2023

https://m.edsoo.ru/ff0d4790
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9K30- 1 SHAOTCPMHUUCCKHUX PCAKIIHAX

TormnmmBo (HedTh, yroib 1 METaH).

bu6mmoreka [IOK

25 3arpA3HCHHE BO3yXa, CIIOCOOEL ero 27.11.2023 https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHIS
26 lonyuenne n cobmpane meropona buGmorexa LIOK
v oup poa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBOHCTBY
27 Boxopon — 351eMeHT U IPOCTOE BELIECTBO. bubnnorexa [JOK
Haxoxxnenue B ipupoje https://m.edsoo.ru/ff0d4dd0
28 ®du3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
Bojopoia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX U COJISIX Eubmorexa IIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl nostyyeHust BOA0poia B bubnnorexa [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
3 clonyuenme n sodmpanne sonopona buGmorexa LIOK
ya o p AOPOa, https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €r0 CBOMCTB)
. " bubmuorexa [JOK
32 Momnsipabiii 00bEM ra3oB. 3akoH ABOTaaApo https://m.edsoo.ru/f0d542e
B N
3 pemeorna ress o 610 momeernons BuGorexa LIOK
- My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
34 BL;II/I{S;TE;M :fl;l) er: i: 13:1501122 3aKOHa bubmorexa LOK
ypas peariutn it https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®dusnyeckue 1 XUMHYECKUE CBOMCTBA BOJIBI Eubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [TonsiTue 06 bubnnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBoputens. HacslnenHble u bubnmoreka [JOK

HCHACBINICHHBIC PACTBOPLI. MaccoBas J0JIA

https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PAaCTBOPE

[IpakTuueckas padora Ne 5 o reme

38 «IIpuroToBiieHHE PACTBOPOB C bubnmoreka [JOK
onpeAcNEéHHON MacCOBOM J10IEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA»

39 KonTtponsnast padora Ne2 o treme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Bogay» https://m.edsoo.ru/ff0d6342

40 OKcHbl: cOCTaB, KIIaCCU(PUKAIINS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHnue U XUMHUYECKUE CBOWCTBA

41 KHCJI}:)I;HI)IX OCHOBHBIX U aM(POTEPHBIX bubmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHMsI: COCTaB, KIaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, knaccupukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnorexka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2

16 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnmnorexa [JOK
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[TpakTrueckast paborta Ne 6. Pemenue

47 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»

48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH bubmuorexa [JOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50

49 OO000IIeHNe U CHCTeMAaTH3alNs 3HAHUN bubmnorexa LIOK

B i https://m.edso00.ru/00ad9ch2

50 Kontponbnas padota Ne3 mo teme bubnnoreka [HJOK

"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX

https://m.edsoo.ru/00ad9ela
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coenuHeHun"

[TepBbIe MOMBITKY KIIACCHPUKAITUU

bu6mmoreka [IOK

51 XUMHUUYECKHUX AJIeMeHTOB. [loHsTHE O https://m.eds0o.ru/00ad9ffa
rPYIIax CXOJHBIX AJIEMEHTOB
Ile €CKHUH Ile e
52 cnerewa xummeckiy oneventon JL 11 Buumorexa LIOK
T https://m.edsoo.ru/00ada52¢c
Meupeneena
53 [Tepuoel, TPyIIIIBL, TOATPYIIITEI Bubmiorexa ITOK
i ’ https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnnoreka [JOK
H3oTtonsl https://m.edsoo.ru/00ada342
CTpoeHHne DIEKTPOHHBIX 000JI0UYEK aTOMOB
55 3JI£M€HTOB Hepnrz)ﬂnqecxoﬁ cuctemsl /1. 1. bubmorexa LIOK
https://m.edsoo.ru/00adaébc
MenneneeBa
XapaKkTepuCcTUKa €CKOro dJIEMEHTAa
paKTEPUCTHKA XUMUIECKOTO IJIeM VHT Butmiorexa [IOK
56 1o ero noJjioxxeHuto B [lepuonnueckoit .
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneena
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BuTHsA HayKu U npaktuku. . 1. bubnnorexka [HOK
MenpeneeB — y4€HbIN, IIE1Aaror U https://m.edsoo.ru/00ada96e
IpaKTaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnunoreka [JOK
XUMHUYECKHUX DJIECMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnag xumndeckas CBA3b Brbmuorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas noiaapHast XUMHUYECKas CBSI3b Brbmuorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HETIOsIpHAS XUMHYECKast bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIEHUS Bubmzorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCITUTEIIEHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [IOK
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https://m.edsoo.ru/00adb076

peakiuu
bubmumoreka [IOK
64 OxucnuTeNy U BOCCTAaHOBUTENN 1 https://m.eds 05 (1/00adb076
65 KonTtponsnast padora Ne4 o reme 1 bubnuoreka [IOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o01menue u 1 bubnuoreka [IOK
cHUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O6o0mIieHNE U 1 bubnnorexa [HOK
cucTeMaTu3anus 3HaHUN https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuyecTBO 4YacoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema Ka
u/n eMa ypo Beero KOﬁHTpO.}IbeIe H[%aKanecmae W3yMEHHS| 0GPA3OBATENbHBIE
padoThbI padoTbI pecypeb
ITepunommueckuii 3axkoH. [lepumoamueckas
1 CI/I(E[CMI;. XMMHYECKUX SHCMEHT(I)[B I | 1 0 0 brbmoreka [JOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOVCTB
2 XI/IMI/I‘IeCKIPiIX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 bubmiorexa HOK
P P https://m.edsoo.ru/00adb6b6
MEPUOJIOB
Knaccudukanus 1 HOMEHKIATypa bubnnorexa [JOK

3 1 0 0
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buiel XumMHu4ueckoil CBSA3U M THIIBI bu6mmoreka [IOK

4 N 1 0 0
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 «[ToBTOpEHUE U YrayOJeHHE 3HAHUI 1 1 0
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

Krnaccudukanys XuMHUECKUX peaklnui 1o bubnnorexka [JOK

6 1 0 0
Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsTHE O CKOPOCTH XUMHYECKOU

7 €aKINU HOHSII”)[I/Ie 0 TOMOTE€HHBIX B 1 0 0 Brbmorexa LIOK
PeaKIIH. https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKIMIX
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.

8 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 0 0 bubnnoreka [JOK
XMMHYECKON PEAKIIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK

9 1 0 0
peakuuu https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON bubnuoreka [IOK

10 1 0 0
nucconuanui. CUIbHEBIE U clIa0bIe https://m.edsoo.ru/00adcd68
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BJIEKTPOJIUTHI

11 Honnble ypaBHEHHUsI peaKIuit buGmuorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCJIOT U
12 OCHOBaHHH B CBETE MPEICTABICHUI 00 bubanorexa LIOK
N https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIHAIITT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPEACTABICHUHN 00 AIEKTPOTUTUUECKON bubmnorexa LIOK
https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 [TonsiTue o runponuse conen bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
. bu6mmorexa [IOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/00addd12
16 [IpaxTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTtponsHasg pabora Ne2 1o teme
17 «BJI;I:TponHTHpquKaﬂ JMCCOIIHAIIN Brbmaozexa [IOK
) https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMH B PACTBOPAX)»
18 OO6mrast XxapaKTepUCTHUKA raJOTeHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .
19| xomccan eaoiiomma. somymeme BuGmorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IT oora Ne 2
20 «IPI?;THZ;E?ZOI?;HOOT; K;cngfbfepﬁe eHue bubmiorexa HOK
. y:1 » M3y https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
21| omarcsmt porseath, sem ot Bugmorexa LIOK
peaKiuy, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO6mas xapakTepucTuka 3j1emMeHToB VIA- bubnmoreka [JOK
IPYIIIBI https://m.edsoo.ru/00ade64a
23 AnoTpomHbIe MOAU(UKAITUN CEPHI. bubmuorexa [JOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoje. XMMHYECKHUE CBOMCTBA CEpPhI

https://m.edsoo.ru/00ade64a

24 CepoBonopo/i, ctpoenue, pu3nueckue u bubnmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuppl cepbl. CepHast KUciaoTa

25 (bI/I3I/IfI[eCKI/II; u XI/II\EI/IIIGCKI/IG CBOI;ICTBa bubmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHAMHMYECKHUE PEAKIUH, JIEIKALUE B
OCHOBE IMPOMBIIIIJIEHHOTO CIIoco0a
26 IO eHIESI CCPHOM KHCJIOTBI Eubmorexa IIOK

i p ) . https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HEHUE OKPY KaroLeit
CpeJibl COCIMHEHUSIMU CEPBI

27 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubmuorexa [JOK
MPOYKTA PEaKLIKU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTUKa JIEMEHTOB V A-

8 rpynmnsl. A30T, pacipoCTpaHEHHE B bubnnoreka [JOK
npupoje, Gu3nyecKrue U XUMUYEeCKUe https://m.edsoo.ru/00adeea6
CBOICTBa
AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe bubnnorexka [JOK

29 . .

CBOMCTBA, NIOJIYYCHUE U IPUMEHEHHUE https://m.edso00.ru/00adf004
[TpakTrueckas pabota Ne 3 o Teme
30 <<1PIOJ'I eHUe al\fMI/IaKa W3YYCHHE €T0 bubmorexa [JOK
YT ath https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubmuorexa [JOK
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MHUHEPAJIbHBIX

32 no0pennii. XuMHU4eckKoe 31211“ SISHEHUE Bubmiorexa HOK
yA00P . p https://m.edsoo.ru/00adf518
OKpY KaloIen Cpeibl COeTMHEHUSIMU
azora

33 ®ocop. Oxeun pochopa (V) u bubnmoreka [JOK

dbocdopHas kucnora, pusndeckue u

https://m.edso0.ru/00adf68a
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XHUMHUYCCKUC CBOﬁCTBa, MMOJIYYCHUC

Hcnonb3oBanue GochaToB B KaUeCTBE

bu6mmoreka [IOK

34 1;[4;11{;5 ;flngé;g;;%)SZI(;I:T';\EPBHGHHG https://m.edsoo.ru/00adfc20
35 VYrnepoa, pacupocTpaHeHUE B IPUPOJIE, bubnmoreka [JOK
M3UYECKUE U XUMHYECKHE CBOMCTBA ps://m.edsoo.ru/00adfd9c
i https://m.ed /00adfd9
Oxcupsl yriaepona, ux pusndeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHE bu6mmorexa [IOK
po0OJIeMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
37 VronbHas KHCI0Ta U €€ COIn BH6J_IHOTeKa LOK
https://m.edso00.ru/00ae006c
[IpakTuueckas padbora Ne 4 o Teme
38 "[lonydyeHue yrieKucioro rasa. Egggﬁ;f(i%gﬁ}émeoz?e
KauecTtBeHHas peakuus Ha kKapOoHaT-HOH" T '
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KakK O BH6J_1HOTeKa LOK
COEMHEHUAX YIIepoia https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuneHus BH6J_IHOTeKa 0K
https://m.edso00.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
a1 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
«Baxnennme HeMeTaJluIbl U UX https://m.edso00.ru/00ae0bf2
COEJIMHEHUSI»
KonrtponsHas padora Ne3 o reme
42 «Baxaelne HeMeTauIbl 1 UX BH6J_IHOTeKa HOK
COCTHHEHTS https://m.edso00.ru/00ae0e18
OO6mrast XapakTepruCTUKa XUMUIECKHIX
3JIEMEHTOB — MeTaJIoB. MeTaminueckas
43 CBSI3b U METAJUTMYECKAs] KPUCTATAYECKAST bubmiorexa LIOK

pemérka. PU3NYECKUE CBOMCTBA
METaJJIOB

https://m.edso0.ru/00ae103e
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XMMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUYECCKUIN PSI HAPSOKCHUIA buGmuorexa LIOK
https://m.edso0.ru/00ae1156
METAJLJIOB
OO6mue cnocoObl MOTYyYeHHUS METAIUIOB.

45 CmuiaBbl. BerunciieHust 1o ypaBHEHUSIM bubnmoreka [JOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 [TonsATHE O KOPPO3UM METAJLIIOB bubmmorexa LIOK

https://m.edso0.ru/00ae1278
bu6mmorexa [IOK

47 [Henourpie meTans! https://m.edso0.ru/00ae14b2

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU bubmorexa LJOK

https://m.edso0.ru/00ae14b2

49 [llenouyHo3eMenbHBIC METAIIBI — KaIbITHI bubmuorexa [JOK
W MarHui https://m.edso0.ru/00ae15e8

50 Baxkuelinue coeqMHeHN KaJbIIUI Bubmiorexa IJOK

https://m.edso0.ru/00ae15e8

51 O06o001IeHre U cUCTEeMaTH3allnsl 3HAHUI

50 JKEcTKOCTh BOJEI U CIIOCOORI €€ bu6mmoreka [JOK
YCTPaHEHHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 1o TeMe

53 ")IIZéCTKOCTL Boft)u)l 1 METOJEI €6 Bubmioreka IJOK

. https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6mmorexa [IOK

54 AmommHni https://m.edso0.ru/00aelc64

55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK

56 Keneso https://m.edso0.ru/00ae1d86

57 Oxcupl, THIPOKCHUIBI U comu kere3a (1I) bubnmoreka [JOK
u xene3a (I1I) https://m.edso00.ru/00ae35e6

58 O06o00mmenne 1 cucTeMaTH3alns 3HAHUI
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[TpakTuyeckas padora Ne 7. Pemenue

59 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 bubmuoreka [JOK
«Baxuelnime MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS)

Breruucienus mo ypaBHEHUSIM
eCK €aKIHii, eCIIN O, 3
60 ;g;/l["IZI:ITOBH;ai B I/Iligll/)IITKeHII:JII/Iﬂ(I:/I(I){I[I;IpH(I/IT 1 Bbu6mmorexa LIOK
N https://m.edso0.ru/00ae1750
IpuMecHy. Berauciiennst MacCcoBOM J10JIH
BBIXOJIa MMPOJIYKTa peakluu

61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
KonTponbnas padora Ne4 no teme

62 «BakHel1me MeTaaibl 1 UX 1
COEIMHEHNS

63 BemiecTBa 1 maTepuaibl B IOBCEIHEBHOM 1 bu6mmoreka [IOK
JKU3HU YeI0BeKa https://m.edsoo0.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3sHEHUE OKPYKaIoen 1 bubnmnoreka [JOK
Cpeasl https://m.eds00.ru/00ae4270

65 Ponb xumMuM B perieHny SKOJIOTHYECKUX 1 bubnuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O60011eHNE U 1 bubmmorexa [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O6o011eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O600111eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I10 68
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