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IHHOACHUTEJIBHAA 3AIINCKA

PaGouas nporpamma no xumuu i yqanuxcs 8-9kinaccoB pazpaboTaHa Ha OCHOBE:
- ®enepanbpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny;
-npukaza Munnpocsemienus Poccun ot 22.03.2021 Ne 115 «O6 yrBepknennn [lopsiaka opraHu3aiiuu U OCyIISCTBICHHUS 00pa30BaTeIbHOMN ACSITEIBHOCTH 10
OCHOBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM — 00pa30BaTeIbHBIM IIPOrpaMMaM HadyaIbHOTO OOIIETr0, OCHOBHOTO OOILEro U CpeHero 00mero
o0pa3zoBaHUY;
-mpukaza Munmnpocsemienuss Poccuum ot 16.11.2022 Ne 993 «OO6 yrBepxkaeHuu ¢eaepaibHON 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus» (nasee — POIT O00);
- mpukaza Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O6 yrBepxkaeHUU (PenepalbHOTO rOCYAapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapPTa OCHOBHOTO
obmiero oopaszoBanusy (nanee — ®I'OC OOO TpeThero NoKoJIeHUs);
-TpeOOBaHMN K pe3ylibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEbHONH NPOrpaMMbl (OCHOBHOTO, cpexHero) oOmero oOpa3oBaHus [ ocyqapcTBEHOTO
O10>KETHOrO 00111e00pa30BaTENILHOTO YUPEXKACHUS IMIKONIbI-UHTEepHAT «OnuMmnuiickuii pesepB» ¢ yuerom Ilpumepnoii IIporpammbl ocHOBHOTO 0011€T0O
oOpa3zoBanus o xumun K yueouuky Pymsutuc I'.E.(M.:IIpocemenne,2018}
-IIporpamma kypca xumuu st 8- 9 kiaccoB 001eo0Opa3zoBaTeNbHbBIX yUpeKIeHHH (0a30BbIii ypoBeHb). Asmop: [apa H.H.

IIporpamma mo XumuM Aa€T MPEICTABICHHE O LIEeNAX, OOIIel cTpaTernu oOyueHHs, BOCIIUTAHUA M Pa3BUTHUA OOYyYaroIUXCsS CPeACTBaMH y4yeOHOTO
IIpeIMeTa, YCTaHABIMBAET 00s13aTEIIbHOE MIPEIMETHOE COJEPKAaHUE, IPEyCMATPUBAET paclpeiesieHue ero Mo KjiaccaM U CTPYKTypUpPOBaHUE 110 pa3jesiaM U
TeMaM NpOrpaMMbl MO XHMHH, OIpeJeNseT KOJIMYECTBEHHbIE M KAaueCTBEHHBIE XAapaKTEPUCTHKH COJCpPXKAaHUSA, PEKOMEHAYEMYIO I0CIIeI0BaTEeIbHOCTD
U3YYEHUS] XUMHUU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOIMKM y4eOHOIro Mpollecca, BO3PACTHBIX OCOOEHHOCTEW 00ydaroImxcs,
orpeJiesiieT BO3MOKHOCTH TpeAMeTa JAJIs peaau3aluy TpeOoBaHUM K pe3yabTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha YpOBHE OCHOBHOTO
oOuiero oOpa3oBaHUs, a TaKkKe TpeOOBAaHMH K pe3ynbTaraM OOy4YeHHS XMMHUU Ha YPOBHE IeJiell M3y4yeHHs IpeJIMeTa U OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIBHOM JeSATETLHOCTH 00yUaroIIerocs 0 OCBOCHUIO yUEeOHOTO COJIepKaHMsL.

3HaHME XUMUHU CITY>KUT OCHOBOH 117151 (pOpMHPOBaHUSI MUPOBO33PEHUsT 00yUaIOLIErocsi, €ro NpeACTaBlIeHu 0 MaTepralbHOM €AMHCTBE MUPA, BAXKHYIO
PO UTparoT GopMUpyeMble XUMHUEH MPEACTABICHUS O B3aUMOITPEBPAILEHUSIX SHEPIHU U 00 3BOJIIOLIMHU BEIIECTB B MPHUPOJIE, O MYTAX PEUICHUS IN100ATbHBIX
po0GJsieM yCTOMYHMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SJHEPTETUUYECKON, MUIIEBON U 3KOJIOTUYECKON O€301acHOCTH, TPOOIIEM 3IpaBOOXPAaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peanu3aliii BO3SMOXKHOCTEN AJIsi caMOpa3BUTHS U (OPMUPOBAHHUS KYJIbTYpPbI JINYHOCTH, €€ 0011el 1 (YHKIIMOHAIBHON rpaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHPOBAHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yYaromuxcs, HaBBIKOB MX CAMOCTOSITEIHHON y4eOHOW AeATeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M UCCIIEIOBATEIbCKUX YMEHUM, HEOOXOUMBIX KaK B TOBCEITHEBHOM JKHU3HU, TaK U B MPOPECCHOHATBHON AESITETbHOCTH;

3HAaKOMHUT CO CIEHU(PUKON HAyYHOTO MBIIUIEHHUS, 3aKJIaIbIBa€T OCHOBBI IIEJIOCTHOIO B3IVIIIa HA €IUHCTBO NPUPOAbI M YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00yUaIOLIUXCS;

CocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHMS K €CTECTBEHHO--HAYYHBIM 3HAHHUSAM, K IPHUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJaJ B
IKOJIOTMUYECKOE 00pa3oBaHKe 00YUYaOIIUXCSL.

JlaHHBIE HampaBJIeHUS B OOyYEHUM XHUMHU OOECIEUMBAIOTCS CHEUU(UKON conxepkaHHs y4yeOHOTo IMpenMeTa, KOTOPBIM SIBISETCS MeNarorndecku
aJlalTUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHMHU Ha ONpPeAeIEHHOM 3Tane e€ pa3BUTHS.



Kypc xuMuu Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs OPUEHTHPOBAH Ha OCBOEHHE OOYYAIOIIMMHUCS CHCTEMbl IEPBOHAYAIBHBIX MOHATHNA XUMUH,
OCHOB HEOPTaHUYECKOM XUMHUHU U HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa conxepkaHHsl MPOTPaMMBbI MO0 XUMHH C(HOPMHUpPOBAHA HA OCHOBE CHUCTEMHOro mojaxoia kK e€ miydeHuro. CojepikaHue CKIAIbIBACTCS U3
CHCTEMBbI MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIECTBE M CUCTEMbl MOHATUH O XUMHUYECKOW peakiuu. O0e 3T CUCTEMBbl CTPYKTYPHO OpraHM30BaHbI IO
IIPUHLIMITY ITOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUIN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— Y4YEHHMsI O CTPOEHUH aTOMa U XMMHUYECKOH CBSI3U;

— MPEICTABICHUH 00 AIIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOpAX.

Teopernueckue 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE SMIUPUYECKH MOJYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIIEOBATEIIBHO OT OJJHOTO
YPOBHSI K IPYrOMY, BBITIONHSS (DYHKIIMH OOBSICHEHUS! M MIPOTHO3UPOBAHUS CBOICTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTYYCHHUS
U3Y4aeMbIX BEILECTB.

OcBoeHme MpOrpaMMBbI IO XUMHH CIIOCOOCTBYET ()OPMHUPOBAHUIO MPEJICTABICHHSI O XUMUYECKOW COCTABISIONICH HAyYHOW KapTHHBI MUPA B JIOTUKE €&
CUCTEMHOM IIPUPOJIbI, IEHHOCTHOI'O OTHOLIEHMS K HAYyYHOMY 3HAaHHUIO U METOJIaM II03HaHUs B HayKe. M3yuenne XuMHUM IPOUCXOIUT C IIPUBJICYCHUEM 3HAHUN
U3 paHee U3yYCHHBIX YUeOHBIX MpeaMeToB: «OKpyxkaromuili Mup», «bruomorus. 5—7 kinacce» u «dusnka. 7 Kaacey.

ITpy U3ydyeHUM XMMHUHU OPOMCXOIUT (POPMHUPOBAHUE 3HAHMI OCHOB XMMHUYECKOM HAyKH Kak 00JACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOMH
JESTeTbHOCTH YeIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI. 3a/a4ya y4eOHOrO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBI X MMHUYECKUX
3HaHUH — BakHEHIINX (AaKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX MOJIOKEHHUH, JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOI0 XapaKkTepa, si3blka HAyKH, B
MPHUOOIIEHNN K HAYYHBIM METOJIaM MO3HAHUS MPU U3YUYEHUH BEUIECTB M XUMUUYECKUX PEaKIHii, B JOPMUPOBAHNHU U PA3BUTUU MMO3HABATEJIbHBIX YMEHHUI U X
IPUMEHEHUH B Yy4eOHO-TIO3HABaTEIbHOM M y4eOHO-HCCIE0BATENbCKOM JEesITeIbHOCTH, OCBOGHMHM MpaBU Oe30MacHOro oOpalleHHs C BellecTBaMH B
TIOBCETHEBHOM KU3HH.

ITpu n3yuyeHnH XMMHUU Ha YPOBHE OCHOBHOTI'O 00IIEro 00pa3oBaHUs Ba)KHOE 3HAYCHHUE PUOOPEH TaKue 1eIH, KaK:

— (GopMHpOBaHNE UHTEIUIEKTYaIbHO PAa3BUTOI JMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOLIMMCSI YCIOBUSAM KHU3HU;

— HaIpaBJICHHOCTh OOYYEHHUS Ha CHUCTEMaTHYeCKOe MpPHUOOIeHHE OOYy4YaroIMXCsl K CAMOCTOATEIbHOW I03HABATEIbHOU NEATEIbHOCTH, HAyYHBIM
METOaM MO3HAHUs, POPMUPYIOLIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIIOBHM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYYaIOIIMMHUCS OIbITa Pa3HOOOPA3HOM JesITeIbHOCTH, MO3HAHUS M CaMOIO3HAHU,
KITIOYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIETEHIIHMI ), UMEIOINX YHUBEPCAIbHOE 3HAYCHHE JJIS1 PA3IMUHBIX BUJOB J€SITEIbHOCTH;

— (¢opmupoBanue o0mell (YHKIMOHATbHOM M €CTeCTBEHHO-HAyYHOH TIpaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH M OICHMBATH SIBJICHUS
OKPY’KaIOIlIEr0 MHUpa, UCTIONb3ys 3HAHUS U OMNbIT, NOJy4YEeHHbIE MPU H3yYEHUU XUMHH, MPUMEHSATh WX IPHU PELICHUH MpoOJieM B MOBCEAHEBHOM KU3HU U
TPYJAOBOH JESTENBHOCTH;

— (¢opmupoBaHHE y OOyYArOIIMXCS TYMAHUCTHUECKUX OTHOIICHUH, MOHUMAaHMUSA LIEHHOCTH XMMHYECKHUX 3HAHUHM JJIs1 BBIPAOOTKH 3KOJOTHUYECKH
11e1ec000pa3HOro MOBEJACHUS B ObITY U TPYIOBOU JEATENLHOCTH B LIEISIX COXPAHEHUsI CBOETO 3/J0POBBS M OKPY>KaIOLIEH MPUPOTHON Cpeibl;

—pa3BUTHE MOTHUBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHMTAHUIO HA OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOQHIIS M HANIPaBICHHOCTH AaJbHEHUIIEro 00yueHHs.



®opMbI peaTu3alii BOCIUTATEIHLHOI0 NOTEHIMAIA IPOTPAMMBI.

[TpumeHeHue rpynmnoBoii paboTsl UK pabOTHI B Mapax, KOTOPbIE y4aT 00y4YaromUXCcsi KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C IPYTUMHU O0yYarOIIUMUCS .
OO6miee YncIo 4acoB, OTBEIEHHBIX JIUII M3YUYCHUS] XUMHH Ha YPOBHE OCHOBHOTO 00111er0 oOpa3oBaHus, cocTaiseT 136 yacoB: B 8 kinacce — 68 dacoB (2

Jaca B HEZIeN0), B 9 kimacce — 68 yacoB (2 yaca B HEZAEIIO).

COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XUMHYECCKHE NOHATHS

[Ipenmer xumun. Poiab XuMuu B )KM3HM YeIoBeKa. XMUMHMsI B CUCTEME HayK. Tena u BemecTBa. PU3nUYecKUe CBOMCTBA BEIIECTB. ArperaTHoe COCTOSHHUE
BemiecTB. [loHsaTHE O METOAAX MO3HAHUS B XMMUU. UncThle BemecTBa U cMecu. CriocoObl pa3zieiieHus cMece.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 371eMeHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie U c10KHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumnueckass ¢opmyia. BageHTHOCTb aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA cOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHas Macca.
OTtHocuTeNnbHASE MOJIEKYJISIPHAs Macca. MaccoBasi 107151 XMMUYECKOI0 AJIEMEHTA B COSIMHEHHH.

KonnyectBo BemectBa. Mosib. MosnspHast Macca. B3auMocBsI3b KOJIMUYECTBA, MACChl M YMCIAa CTPYKTYPHBIX €IMHHUIL BelecTBa. Pacuérel o Gpopmynam
XUMHUYECKUX COCTUHEHUM.

OU3nYecKue M XUMUYECKHE SIBICHHA. XUMHUYECKas peakius M €€ IMPU3HAKU. 3aKOH COXPAHEHMsI MAacChl BEIIECTB. XHMUYECKUE YypaBHEHHUS.
Knaccudukanys XuMHUECKHUX peaklui (COeMHEHMs, pa3I0KEeHUs], 3aMeIlleHNs, 00MEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/IO0H, MpaBWiiaMu paboThl B JIabopaTOpuH U mpuémamu oOpalieHus ¢ 1adopaTOpHbIM 000pyAOBaHUEM, U3YUEHHE U
onucaHue (U3NYECKUX CBOMCTB 00pa3I[OB HEOPraHMYECKUX BELIeCTB, HaOmoaeHHe (u3nyeckux (MJIaBJIeHUE BOCKA, TasHUE JIbJ]a, PACTUpAaHUE caxapa B
CTYIIKE, KUIIEHNE M KOHJEHCAlMsI BOJbl) U XUMHUUECKHUX (TOpEHUE CBEUH, MPOKaJIMBaHUE MEJHOW MPOBOJIOKH, B3aUMOJEHCTBUE MeNa ¢ KUCIOTOW) SIBICHUH,
HaOJII0ZICHWE W ONMCAHUE IMPHU3HAKOB NMPOTEKAaHUs XMMUYECKMX peakIMil (pa3lokeHHe caxapa, B3auMOJCHCTBHE CEpPHOM KUCIOTBHI ¢ XJOpUIOM Oapus,
paznoxxenue ruapokcuaa menu (1) mpu HarpeBanuu, B3ammojelcTBHE Kere3a ¢ pactBopoMm coiu meau (ll), u3yuenue cnocoOGoB paszzieneHusl cMecei: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIAPHUBAHUE, NUCTHIULALKSA, XpoMmarorpadus, MpoBeJeHUE OYHUCTKU IMOBApEHHOM COJHM, HAONIOJEHHE M OINHCaHHe
PE3yJIbTAaTOB MPOBEACHUS ONbITA, MWIUTIOCTPUPYIOILIET0 3aKOH COXPAHEHUS MacChl, CO3/IaHNE MOJIEIe MOJIeKYJ (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmeck razoB. CocraB Bo3znyxa. Kucnopoa — anemeHT U mpoctoe BemiecTBo. Haxoxaenue kuciopoaa B mpupoje, pusndeckue 1 XMMHUECKHe
cBoiicTBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kuciopoma. CrnocoObl MoONydeHHUs] KHUCIOpoAa B JabopaTopuu M NpOMBIIIEHHOCTH. KpyroBopor
KHcnopo/ia B mpupojie. O30H — aJIoTporiHas MoIu(pUKalus KUCIOpO/a.

TernoBoit 2P PexT XUMUUECKOH peakiiui, TEePMOXUMUYECKHE YPaBHEHHsI, K30~ M SHJOTEPMUYECKHUE peakiy. TOMIMBO: YroJib U METaH. 3arpsizHeHHe
BO3/lyXa, YCWJIEHHE ApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoskaeHue Bojgopoja B mpupozae, (u3NYeckue M XMMUYECKHE CBOWMCTBA, NMPUMEHEHHUE, CIIOCOObI
nosrydeHus. Kucnorsel u comnmu.



Mounsipablii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usuyeckue cBoiicTBa BOoJbl. Boma kak pactBoputTenb. PactBopbl. HacklllieHHbIE M HEHACBIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 105151 BellecTBa B pacTBope. XUMHUUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpPOB B IPHUpOJE U B )KM3HHM desoBeka. KpyroBopoT Bojbl B
pupoje. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coeaunenuil. Okcuzpl. Kimaccudukamust oKCHAOB: cojeoOpasyonue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) U
HeconieoOpa3zyromue. Homenkiatrypa okcunoB. dusndeckue U XuMHUECKUe CBOMCTBA OKCUAOB. [loyuenne okcumos.

OcHoBanus. Kiaccupukanus oCHOBaHHA: METOYN M HEPACTBOPUMBIC ocHOBaHMs. HoMeHKIaTypa ocHoBaHuid. DU3HUeCKUe U XUMHUYECKUE CBOMCTBA
ocHoBaHuil. [TonyueHne oCHOBaHUIA.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. @u3nueckue U XMMUYECKHe CBOMCcTBa KUCIOT. Psn aktuBHOCTH MeTaiuioB H. H. bekerosa.
[Tonyuyenue KucioT.

Conu. Homenkiarypa coneil. @uznueckue 1 XuMuieckue cBoicTna cozieil. [lonyuenue coneil.

I'eneTnueckas CBsSI3b MEXKIY KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeeNieHue COJEepKaHUs KUCIOpoJa B BO3AyXe, MOJydyeHHEe, cOoOMpaHue, paclo3HaBaHHE W HU3YUYEHHE CBOWMCTB KHCIOPOAA,
HaOJI0ICHNEe B3aUMO/JICHCTBHUS BEIIECTB C KUCIOPOAOM M YCIOBHUS BOSHUKHOBEHUS M MPEKPAIeHUs TOpeHus (1oxapa), 03HaKOMJICHHE ¢ 00pa3IiaMi OKCHIOB
U OIMCaHKe WX CBOWCTB, MOJyYCHHE, COOMpaHKe, paCliO3HABAHUE M U3YUCHHE CBOMCTB BOOPOa (TopeHue), B3aumo ieicTere Bogopoaa ¢ okcuaom meau (11)
(BO3MOYKHO HMCTIOJIB30BAaHUE BUICOMATEPHAIIOB), HAOIIOACHHE 00Pa3IOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIICCTB
C pPa3JIM4YHOW PACTBOPUMOCTBIO, IMPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHONM MAacCOBOM J0JEH pPacTBOPEHHOIO BEIECTBA, B3aUMOJEHCTBHE BOJBI C
MeTaJljIaMH (HaTpUeM U KajblueM) (BO3MOXKHO HCIOJIb30BaHNE BUIEOMATEPHAIIOB), UCCIIeI0BaHNE 00pa3ll0B HEOPIraHUYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB,
HaOJI0IeHNe M3MEHEHHs] OKPAacKW WMHIMKATOpOB B PacTBOpax KHUCIOT M ILenoded, m3yueHue B3aumojeiictBus okcuga menu (ll) ¢ pactBopom cepHoit
KHMCIIOTBI, KUCJIOT C METaJlJIaMH, PeaKIMi HeUTpanu3aluu, noly4eHre HepacCTBOPUMBIX OCHOBAHUM, BRITECHEHHE OJHOIO MeTalljla PYTUM U3 pacTBOpa COJIH,
pellIeHne YKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne Ki1accbl HEOPraHUYECKUX COEAUHEHHUI».

Iepuoauueckuii 3akon u Ilepuoanyeckas cucrema xummuuyeckux iemeHToB JI. . MenaeneeBa. CTpoeHue aTtoMoB. XUMHYECKAsl CBSA3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIC PeaKINU

[lepBble mombITKM KiIaccu(UKAMM XUMUYECKUX 3J€MEHTOB. [ToHATHE O Ipynmax CXOJHBIX AJIEMEHTOB (ILLEIOYHbIE U IIETIOYHO3EMENbHbIE METAIbI,
raJoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHU/IBI.

Ilepuoanueckuii 3akoH. [lepumomuueckas cucrtema xumudeckux snemeHToB J[. M. MengeneeBa. Koporkonepuonnas U AmuHHONEpUOIHAS (POPMBI
Ileproanueckoit cuctemsl xumudeckux 3iaemMeHToB Jl. M. Menneneesa. [lepuonsl u rpynmnel. @U3HMUecKUid CMBICI TOPSIIKOBOIO HOMEPA, HOMEPOB II€pUoia U
IPYMIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX anep. M3oTombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK aTOMOB MEpBBIX 20 XUMHUECKUX DJIEMEHTOB
[Tepnonnueckoii cucremsl Jl. 1. MenneneeBa. XapakTepuCcTUKA XUMAYECKOTO AJIEMEHTA 10 €ro nojoxxeHuro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJlyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAIIIMYECKUX U HEMETAUINYECKUX CBOMCTB T10 IpyNIaM U NEPUOAAM.

3nauenue Ilepmommueckoro 3akoHa u Ileprmoandeckod CHUCTEMBI XMMHYECKHX 3JIEMEHTOB JJIsI pa3BUTHsS Hayku W npaktuku. [[. M. MenneneeB —
YUEHBIN U TPAXIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (moJisipHasi U HEMOJIIpHAsi) CBSA3b. DNEKTPOOTPHUIIATETbHOCTh XUMUUECKUX 3JIeMEHTOB. FloHHas CBA3b.

Crenenp okucieHus. OKUCIUTENBHO--BOCCTAHOBUTENBHBIE peakluu. [Iponecchl okucaeHus 1 BoccTaHOBIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJIOB U HEMETAJUIOB, B3aUMOJACHCTBHE THIPOKCH/IA IIMHKA C PACTBOPaMH KHUCIIOT U IIeJo4ell, MPOBEIeHUE OMBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKlni (rOpeHre, peakiiuu pa3ioKeHHs], COSTUHEHNUS).

Meostcnpeomemmnvwie ceasu

Peanm3amnust MeXIpeIMETHBIX CBSA3CH MPU M3YyYCHUM XMMHH B 8 KJIacCE OCYIIECTBISETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUH, TaK U NMOHATUH, SBJISIOIINUXCSA CUCTEMHBIMU IS OTAEJbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1mue ecTecCTBEeHHO--HAyYHbIC MMOHSATHUS: HAYYHBIH (DAaKT, TUTIOTE3a, TEOpHs, 3aKOH, aHAU3, CHHTE3, KIacCu(UKAIHs, TEPHUOJUIHOCTh, HAOIOICHNE,
JKCIIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBIICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKHUM 3apsij, BEIIEeCTBO, TEJIO,
00BEM, arperaTHOE COCTOSTHUE BEILIECTBA, ra3, (hu3nuecKue BeJIMUUHbI, eUHHUIIBI H3MEPEHHsI, KOCMOC, TUTaHEeThI, 3BE3/1b1, ColHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIbl, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOMAeMbIe, TOTLTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCcKas peakus

[Tepuonnueckuit 3akoH. [lepuoanueckas cucrema xumuyeckux snemeHToB J[. M. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHH
CBOMCTB XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJIMs, KAIbLMI U UX COCAUHEHUN B COOTBETCTBUH C IOJIOKEHHEM 3J1eMeHTOB B llepuoauyeckoit
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BHJbl XMMHYECKON CBSI3U. THIBI KPUCTAUIMYECKHX PEMIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU
PEMETKY 1 BUJIa XUMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHMUECKHUX BEIIECTB. XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCIIINXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX
COCIMHEHHH, TeHETUYECKAs CBSI3b HEOPTAHMYECKUX BEIICCTB.

Knaccudukanus XuMAYECKUX PEeaKIUil Mo pa3IMYHbIM MpU3HAKaM (IO YUCIY U COCTaBy yYacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIIOBOMY (D PeKTy,
M0 WM3MEHEHUIO CTETEHEW OKUCIEHUS XMMHYECKUX OJIEMEHTOB, MO OOpPaTHMOCTH, MO YYAaCTUIO KaTalau3aropa). JK30- M SHIOTEPMUUYECKHE PEaKIIHH,
TEPMOXMUMHUYECKUE YPABHEHMUS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [loHaTHe 00 0OpaTUMBIX W HEOOPATUMBIX XHUMHYECKUX peakiusx. [IoHsATHE O TOMOTEHHBIX H
reTeporeHHbIx peaknusx. [lonstue o karanuze. IloHsTme o xuMuueckoMm paBHOBeCHMH. (DaKTOpHI, BIUSAIOIMIME HA CKOPOCTh XMMHMUYECKOW pPEAKUUU H
MOJIOXKEHNE XUMUIECKOTO PAaBHOBECHS.

OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIMK, OJIIEKTPOHHBIH OalaHC OKUCIMTEIhbHO-BOCCTAHOBHUTENbHONW peakinuu. CocTaBieHHe ypaBHEHUH
OKHCITUTETHFHO--BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCITOJIH30BAHUEM METOa dJIEKTPOHHOTO OallaHca.

Teopus >ME€KTPONUTHYECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI, aHHOHBI. MeXaHU3M JTMCCOLMAIMN BEIIECTB C Pa3IMYHBIMU
BHJIaMH XUMUUYECKOHU cBsi3u. Ctenenp nuccornuanui. CHIIbHBIC U CIa0bIe SJIEKTPOITHUTHI.

Peakunu nonHoro ooMeHa. Y cloBusi IPOTEKaHUs peaKIiii HOHHOTO 0OMEHa, TIOJTHBIC U COKpAIIEHHBIE HOHHBIE YpaBHEHUs peakiuii. CBOICTBa KUCIIOT,
OCHOBAHHH ¥ COJIEH B CBETE MPEACTABICHHUI 00 JIEKTPOIUTHIECKON aucconnanun. KauecTBeHHbIE peakiiy Ha HOHBI. [[oHSITHE O THAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C MOJESIMU KPUCTAIUTMYECKUX PEIIETOK HEOPTaHUUYECKHUX BEIIECTB — METAJJIOB U HEMETAJJIOB (TpaduTa U anMasa), CJI0KHBIX BELIECTB
(xJopuaa HaTpHsl), UCCIIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKON peaKIMK OT BO3ICHCTBUS PA3IMUHBIX (DaKTOPOB, UCCIEAOBAHUE DIICKTPOIIPOBOAHOCTH
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pacTBOpPOB BEILECTB, Ipolecca IUCCOLMALMU KHUCIOT, IIeJoued M cojiedl (BO3MOXHO HCIIOJIb30BAHME BHJEO MAaTEpHANIOB), IPOBEIEHHUE OIIBITOB,
WUTFOCTPUPYIONIUX TMPU3HAKA TIPOTEKAHUs peakuuid HOHHOTO oOMeHa (oOpa3oBaHHME OcCaJKa, BBIICIEHHE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpEHHE, peaKLUu pa3IoKEeHUs, COEIMHEHNS ), paClIO3HAaBAaHUE HEOPTraHUUECKUX
BEIIIECTB C MOMOIIBIO KAUYECTBEHHBIX pEaKI1il Ha MOHBI, pEIlIEHHE SIKCIEPUMEHTAIbHBIX 3a7ay.

HemeTtaibl 4 X cOeTHHEHUS

OOwias xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOECHHUS aTOMOB, XapaKTepHbIE CTENeHN okHcieHus. CTpoeHne 1 GU3n4ecKrue CBOMCTBA MPOCTHIX
BELIECTB — rajoreHOB. XMMHUYECKHE CBOMCTBA Ha NpUMEpPE XJopa (B3aUMOJEHCTBUE C METalllaMH, HEMETaulaMu, Lienodamu). XisopoBoaopos. ComnsHas
KHCJIOTa, XMMUYECKHE CBOMCTBA, MOJIydyeHHe, IpUMeHeHue. JleficTBue XJiopa M XJIOPOBOJAOPOJA HAa OpPraHuM3M 4eJoBeka. BaxHelmme XJopuzabl U UX
HaXO0XJICHHUE B IPUPO/IE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHblE CTerneHu okucieHus. CTpoeHue u Qusnueckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOA U Cepbl. AJNIOTPOIHbIE MOAU(PHUKALIMU KUCIIOPOJia U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOJOPOI, CTPOEHHUE,
¢busnueckue U xumuueckue cBoiicTBa. OKCHIBI cepbl Kak MpPeACTaBUTENN KUCIOTHBIX OKcHIOB. CepHas KUCIIOTa, GU3MYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmue Kak mpeAcTaBUTENs Kiacca KUCIOT M crienupuieckre). XMMUYECKUE Peakluy, JISKaIIue B OCHOBE MPOMBIIIJICHHOTO CIIOC00a MOyYeHHsI CEPHOM
kuciaoThl. [Ipumenenue ceproit kucinotsl. Coau cepHOM KUCIOTHI, KadeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COeAMHEHUI B IpUpPOJE.
XUMHYECKOE 3arpsi3HEHHUE OKpPYXKAloIleW Ccpeibl COEOUHEHHSIMH cepbl (KHUCIOTHBIE JIOKIHM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IPEJOTBPALICHHUS.

OOmast xapakrepuctuka 31neMeHToB VA-Tpymnmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTENEHH OKHUCICHHUS. A30T, paclpoCTpaHCHHE B
npupoje, pu3nueckue M XUMUYeckue cBoiictBa. KpyroBopor asora B mpupoje. AMMHAK, e€ro (pu3Myeckue M XHUMHUYECKHE CBOWCTBA, MOJY4YEHUE U
npuMmenenue. Coiu aMMOHUS, UX (U3MYECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHHe. KadecTBeHHas peakiys Ha MOHbI aMMOHMs. A30THasl KHCIOTa, €€
nojiydeHue, (u3nyYeckrue M XMMHUUYECKue CBoicTBa (00IIMe Kak MpeacTaBUTeNs Kiacca KHCIOT U crenuduueckue). Vcnonap3oBaHue HUTPATOB U couiei
aMMOHHS B KaueCTBE MHUHEpAJbHBIX yI0OpeHuH. XUMUYECKOE 3arps3HEHHE OKpYKarolleld Cpelbl COSIUHEHUSIMH a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHUE
BO3/yXa, MOYBBI M BoA0EMOB). Pocdop, amnoTponHsie Moandukanun Gocdopa, puznyeckre n xumuueckue cpoicrsa. Okcua docdopa (V) u dpocdopnas
KHCII0Ta, (U3NYECKHE U XUMUYECKHE CBOMCTBA, nonydeHue. Mcnonp3oBanue gpocdaroB B kauecTBe MUHEPAIbHBIX Y100pEHUH.

OOmas xapakrepuctuka 371eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHST aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. YTJIepoll, aJUIOTPOIHbIE
Moau(UKaIK, pacIpocTpaHeHHE B IpUpoJie, PU3NYEecKre U XUMUYeckue cBoiicTBa. Ancopouus. Kpyroopot yriaepoaa B npupone. Okcuabl yriepojaa, ux
¢du3nyeckre U XMMHUYECKUE CBOMCTBA, JEHCTBHE HA >KHUBbIE OPraHM3MBI, MOJyYeHHE U NPUMEHEHHUE. DKOJOTMYecKue MpoOJeMbl, CBSI3aHHbIE C OKCHJIOM
yraepona (1V), runotesa rio0aabHOTO MOTEIJICHUST KIIMMaTa, TapHUKOBBIN A dekT. YronbHas KHCI0Ta U €€ CONU, UX (PU3NYECKHe U XUMUYECKHUE CBOMCTBA,
nojilydyeHue U npumeHenue. KauecTBeHHas peakiusi Ha kapOoHaT-HOHBI. VMcmonb3oBaHue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

IlepBoHauyabHBIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCMHEHHUSX yriepojaa (MeTaH, 3TaH, STHJIEH, alleTHIIEH, 3TaHOoJI, TNIMIEPUH, YKCYCHas
kucnota). [lpupogHble HCTOYHMKH YTIEBOIOPOAOB (Yrojb, MNPUPOAHBIA ra3, HedTh), MPOAYKTHl HX mepepaloTku (O€H3WH), UX pojb B OBITY H
NPOMBIIIICHHOCTH. [ToHsATHE 0 OHOIOTHYECKH Ba)XKHBIX BEIIECTBaX: XKHUpaxX, OeJKax, yriieBoJax — M UX POJIM B KHU3HH yeloBeka. MaTepualbHOE €IUHCTBO
OpPTaHUYECKUX U HEOPTaHHYECKUX COCAMHEHUI.

KpemHuuii, ero ¢pusnueckue 1 XuMHUUECKUE CBOWCTBA, MOJydyeHHe U npuMeHeHne. CoenHeHust KpeMHus B ipupojae. Obiye npenctaBieHust 00 okcuae
kpemHus (1V) u kxpemHueBoil kucinore. CUIMKaThl, UX HMCIIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHelIe cTpouTelbHbIE MaTepuabl: KepaMUKa,
CTEKJIO, IIEMEHT, O€TOH, xene300eToH. [IpobieMbl 6e30MmacHOro UCIOIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HU.



Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3l0B HEOPraHUYECKHX BELIECTB, CBOMCTB COJSIHOW KHUCJOTHI, IPOBEIECHNE KAaueCTBEHHBIX PEaKIMi Ha XJIOPUA-HOHBI U HaOJIOJCHHE
NPU3HAKOB MX IPOTEKAHUS, OMBITHI, OTpPaKalomue (PHU3MUECKUE W XHMMHUYECKHE CBOMCTBAa TaJOr€HOB M HMX COEAWHEHHH (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C oOO0pa3lamMu XJOpUIOB (TAJOr€HUIOB), O3HAKOMJIEHHE C oOOpaslamMu cepbl U €€ COCAMHEHUAMU (BO3MOXKHO
HCIOJIb30BaHUE BUJEOMATEPHUATIOB), HAOJIOJIEHUE Ipolecca OOYIVIMBAaHMS caxapa IOJ JEHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOTBI, HU3y4YEHUE
XMMHUYECKHUX CBOMCTB pa30aBlIEHHONW CEpHOM KHUCIOTHI, MPOBEICHUE KaYeCTBEHHON peakiuu Ha CyibpaT-MOH U HaONIOJCHUE MpHU3HAKa e€ MPOTEKaHUS,
O3HAKOMJICHHE C (PU3UYECKUMHU CBOWCTBAMM a30Ta, (ocdopa M MX COeAMHEHHH (BO3MOXKHO HCIOJIb30BAaHHE BUAECOMATEPHAIOB), 00pa3llaMH a30THBIX U
bochopHbIX ynoOpeHwuii, nonydyeHrue, coOupanue, pacno3HaBaHUE U W3YYEHHE CBOMCTB aMMHUaKa, IPOBEJCHHE KAaueCTBEHHBIX PEaKIUil Ha MOH aMMOHHUS U
dochar-noH M HM3ydeHHE NPU3HAKOB UX IMPOTEKAHMs, B3aMMOJCHCTBHE KOHIEHTPHPOBAHHOW a30THOM KHCIOTBHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHAIIOB), U3yUYCHHE MOJENIel KPUCTANTMYECKUX PEIIETOK anMasa, rpadura, QyiiepeHa, 03HaKOMIICHHE ¢ MPOLECCOM afcopOLUU pacTBOPEHHBIX
BEIIECTB aKTHBHUPOBAHHBIM YIIIEM M YCTPOWCTBOM MPOTHBOra3a, NOJy4YeHHE, COOMpaHUe, paclio3HAaBAaHUE U H3yYCHHUE CBOMCTB YIIICKUCIIOTO ra3a, POBEICHHE
KAueCTBEHHBIX peaKIHii Ha KapOOHAT W CHJIMKAT-UOHBI M U3yUYEHHUE NPU3HAKOB UX TMPOTEKAHMs, O3HAKOMJICHHE C TMPOIYKIMEH CHIMKATHON
IIPOMBIIIJIEHHOCTH, PELIEHUE IKCIIEPUMEHTAIbHBIX 33a4 10 TeMe «BakHelI1e HeMeTallIbl U UX COEIUHEHUS».

MeTaJuibl M UX COeIMHEHUS

OOm1ast XxapaKTepUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHWH MX MOJIOXKEeHHA B [leproanyeckoil cucreMe XUMU4ecKux 3eMenToB J1. U.
MenpgeneeBa u crpoeHusi aromoB. CTpoeHue MeTamuioB. Meramuinueckas CBsi3b M METaUIMYECKas KPUCTAJUIMYecKas PeméTrka. DJIEKTPOXUMHUYECKHUM psij
HanpsHDKeHUH MeTaioB. @U3nYecKrne M XUMHUECKUE CBOICTBa MeTayuioB. O0mmue crioco0bl MOMy4YeHus: MeTauioB. [IoHSITHE 0 KOPPO3UK METAIIOB, OCHOBHBIC
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl (CTaib, YyryH, JIOPATIOMUHNN, OpPOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIICHHOCTH.

[Ilenounble metamibl: nosnokeHue B Ilepuoanmueckoil cucreme xumuueckux sneMmeHToB [[. M. MenneneeBa, CTpoeHHME MX aTOMOB, HAXOXICHHUE B
npupoje. Puszndeckue U XMMUYECKHE CBOICTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI ¥ TUAPOKCUBI HATpus U Kasus. [IpuMeHeHue 1me0uHbIX METaJIJIOB
U UX COCTMHECHUM.

[[lenouHO3eMeENBHBIE METAIIBI MATHUN U KaJbLMil: osioxkeHne B [lepruoandeckoii cucreMe xumudeckux aneMenTos 1. . MenneneeBa, ctpoeHue nx
aTOMOB, HaxoXkJieHue B npupoje. duznueckne U XMMHUYECKUE CBOMCTBA MarHusi U Kajiplus. BaxHeine coequHeHus Kanbluus (OKCUMA, TUAPOKCU, COJIH).
XKeéctkocTh BOABI M CIOCOOBI €€ YCTpaHEeHHUS.

AsmromMuHMil: nonoxkenne B Ilepumonmueckoi cucreme xumuuyeckux snaeMeHToB J[. M. MeHneneeBa, CTpO€HHE aToma, HAXOXKJECHHE B MPHUPOJIE.
dusnueckue U XMMHUYECKHEe CBONCTBA alllOMUHUA. AM(OTEpHbIE CBONCTBA OKCH/IA ¥ THAPOKCHIA ATFOMUHHUSL.

Kenezo: monoxenue B [lepnonnueckoi cucreme xuMuuecknx anemeHToB J[. . MenzaeneeBa, ctpoeHue aToma, Hax0XJI€HHE B pupoe. Puzndeckue u
XMUMHYECKHe CBOMCTBA kene3a. Oxcuipl, ruapokcuanl u coiu xenesa (1) u sxenesa (I11), ux cocras, cBoiicTBa U MosTyyeHHe.

Xumuueckuii IKcnepumenm:

O3HaKOMJIGHHE ¢ oOpa3laMM METalJIOB M CIUIaBOB, MX (PU3MUECKUMH CBOWCTBAMM, M3Y4YEHUE pE3YyJIbTaTOB KOPPO3UHM METAIIOB (BO3MOXKHO
UCIIOJIb30BaHNE BUIEOMaTepUaoB), 0OCOOEHHOCTEW B3aMMOJECHCTBHUS OKCHJAa KalbLMsl U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHUAJIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, MpOILECCa TOPEHUs XKelle3a B KUCIOPOJE (BO3MOXKHO MCIOJIb30BAaHUE BHJIEOMATEPUAIOB), IPU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa HWOHBI: MarHus, Kajablus, amoMuHus, nuHka, xenesa (1) u xenesa (I1l), meau (1), HaGmoaeHMEe W ONMUCAHHWE MPOIECCOB
OKpAaIlIMBaHUS JIAMEHU HOHAMU HATPUs, KA U Kanblus (BO3MOXKHO MCIIOJIb30BaHKUE BUIEOMATEPHUAIIOB), UCCIIE0BaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA
IFOMUHHUS U TUAPOKCHIA IUHKA, PEIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelne MeTauibl U UX COETUHEHUS.

XuMHuS M OKpYyKaLIas cpeaa



BemecTBa 1 Marepuasibl B IOBCETHEBHOM JKU3HH 4YelloBeKa. be3omacHoe MCmoap30BaHNE BEIISCTB M XMMHUYECKUX peakiuii B ObiTy. [lepBas momoIb
MPU XUMHYECKUX 0KOTAX U OTPABICHUSIX.

XHUMHYECKOE 3arpsi3HEHUE OKpYXarolled cpelpl (IpenenbHas AOoNycTHMas KoHUeHTpauus BemiecTB, nainee — I[I/IK). Ponp xumum B penieHuu
9KOJIOTUYECKHUX TTPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHne o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPHAJIbI).

Mexncnpeomemnuie ceasu

Peanuzarust MeXnpeIMETHBIX CBsI3el MPH M3YYCHHH XUMHUHU B 9 Kilacce OCYIIECTBIISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHSATUH, SBIISIIOIIUXCS CUCTEMHBIMU JIJIS OTJIEIBbHBIX TPEAMETOB €CTECTBEHHO--HAYYHOT'0 LIMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATHSA: HAy4HBbIH (pakT, rumores3a, 3aKOH, TEOPHsl, aHAIM3, CHHTE3, KiacCU(UKAIUs, TEPUOANIHOCT, HAOII0ICHHUE,
AKCIIEPUMEHT, MOJICTTMPOBAHIE, U3MEPEHUE, MOJICITh, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOJIOTHUS, MATEPHAIIBI.

®uzuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIbI, PAJUOAKTUBHOCTb, MOJEKYJa, SJEKTPUUECKUMN 3apsij, MPOBOJHMKH,
MIOJTYIIPOBOTHUKH, JTUAJICKTPUKH, (DOTORIEMEHT, BEIECTBO, TEJI0, 00hEM, arperaTHoe COCTOSTHUE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTh, KPHCTAJUINICCKAs
peméTKa, CruiaBbl, ((U3NYECKUE BEIIMUYMHBI, €IMHHIIBI H3MEPEHHS, KOCMHUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COTHIIE.

buonorus: porocunres, qeixanue, ouocdepa, sKocucTeMa, MUHEPAITBLHBIC YI0OPEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIILHBIC BEIICCTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOIIAaeMbI€, TOILITUBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOT'O OOIIEro OOpa3oBaHMs JOCTHUTAIOTCS B XOJ€ OOY4YEeHHUS XUMHH B €IMHCTBE y4eOHOH U
BOCIIUTATEJIbHON JEATENbHOCTH B COOTBETCTBHM C TPAJULMOHHBIMH POCCUICKUMM COLMOKYJIBTYPHBIMM M JIyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MPABUIAMU M HOPMaMH MOBEICHHUS U CIIOCOOCTBYIOT IPOIIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AIIMH 00YJarOIINXCSl.

JInuHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIMXCA PYKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUI U pacIlupeHue
OTIbITA JIEATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)naTrpuoTH4YeCKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOILEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY W HAyYHOMY HAcCJIEIUIO, IOHMMAaHUs 3HAYEHHsS] XMMUYECKOW HAyKH B
KHM3HU COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIQAETh JIOCTOBEPHOM MH(pOpPMaLUEl 0 MepeJoBbIX JOCTHKEHUAX U OTKPBITHSIX MUPOBON M OTE€YECTBEHHOU
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUS:

IIPEJICTABICHMSI O COL[MAJIbHBIX HOPMAaxX U MPAaBUJIaX MEKINYHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MIOJIE3HOU, Y4eOHO-MCCIIeI0BATENbCKOM, TBOPUYECKOH M APYrMX BHJAX MAEATENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH NEsATEIbHOCTH NpHU
BBIIIOJTHEHUM Y4E€OHBIX, II03HABaTEJbHBIX 3aJa4, BbIIOJHEHUM XHUMUYECKUX OKCIEPUMEHTOB, CO3JAaHUM YYE€OHBIX IPOEKTOB, CTPEMIJIEHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IIPOLIECCE 3TOM yueOHOH eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHE U MOCTYIKH CBOMX TOBAapHILEH ¢
MTO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN OCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHMS!

MHUPOBO33PEHYECKUE TMPEJICTABICHUSI O BEIIECTBE M XHWMUYECKOW peaklM{, COOTBETCTBYIOLIME COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKHu U
COCTABJISAIOLINE OCHOBY JJIi TMOHUMAaHWs CYIIHOCTH HAay4YHOM KapTHHbI MHUpPA, TPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTUS MPUPOBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOJHOM CPEO, O POJIU XUMHUH B TIO3HAHUU ITHUX 3aKOHOMEPHOCTEW;

M03HaBaTeIbHbIE MOTHBbI, HAIIPABJICHHbIC HA IOJy4YE€HHE HOBBIX 3HAHMH MO XUMHM, HEOOXOAWMBIE Ui OOBSICHEHUs HAOIIOAAeMBIX MPOLIECCOB U
SBJICHUHM, TO3HABAaTEIbHOM, MH(OPMALIMOHHOW M YHUTATEIbCKOM KYyJIbTYphl, B TOM 4MCJE HaBBIKOB CAMOCTOATEIbHOW paboOThl ¢ y4eOHBIMHU TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpEeC K OOYYEHHI0O W TO3HAHMIO, JI00O3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K €aMOOOpa30BaHHIO, MPOEKTHON M HCCIEN0BAaTEIbCKOM
NesTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHS O0yUYeHHS B AajbHEHIIEM;

4)(popMuUpPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHME LIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKHM Ha 370POBBIA 00pa3 U3HH, OCO3HAHUE MOCIEICTBUH U
HENpUITHE BPEAHBIX NMPUBBIUEK (YIOTPEOIEHUS aJIKOTosl, HAPKOTUKOB, KypeHus), HEOOXOAUMOCTH COOJIIO/IEHUsI TPaBHJI OE30MACHOCTH MpHU OOpallleHUu! C
XMMHUYECKMMH BEIIECTBAMHU B OBITY U peaibHON JKU3HU;

5)TpyaoBOro BoCnuTAHMS:

MHTEpEC K MPAKTUUYECKOMY U3yUeHHIO podeccuii 1 Tpyaa pa3aInyHOro poja, yBaKeHHE K TPYAy U pe3yibTaTaM TPYAOBOH JeSTeTbHOCTH, B TOM YUCIIE
Ha OCHOBE NPHUMEHEHHS NPEIMETHBIX 3HAHUW MO XHWMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAIbHONW TPACKTOPUHU MPOJOJDKEHHS 00pa3oBaHUs C y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTpPeOHOCTEH, yCIenHoN MpoQecCHOHATBHON JesITeIbHOCTH U Pa3BUTHS
HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBAThCS B IPO(HECCUOHATILHOMN CpeJie;
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6)3K0/10rMYeCKOr0 BOCTIUTAHUS

9KOJIOTUYECKH T1eJIecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK NCTOYHUKY KM3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS, TOHUMAaHHUE IIEHHOCTH 3JI0POBOTO
1 0e30MmacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DH3UYECKOMY WM IMICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH CO OJIFOICHUS
npaBuj1 6€30MacHOTO MOBEICHHS MPU PadO0Te C BEUIECTBAMH, a TAK)KE B CUTYAIUAX, YIPOXKAIOIINUX 3/I0POBBIO U )KM3HU JTFOJICH;

CIOCOOHOCTH TPHUMEHATh 3HAHMS, MOJy4YaeMble MPH W3YYEHUW XUMHH, IJIs PELICHUs 3a]ad, CBS3AHHBIX C OKpYKAarolleld MPUPOIAHON cpemoi, s
MTOBBIIICHHUS YPOBHS AKOJOTHYECKON KYJIbTYPhI, OCO3HAHMSI TI100aTbHOTO XapaKTepa dKOJOTUUECKUX MPOOJIEM U MyTel WX PEIICHUs IMOCPEJACTBOM METOOB
XUMHH, S5KOJIOTHICCKOT'O MBINUJICHUA, YMCHHA PYKOBOACTBOBATLCA UM B HO3HaBaTeJIBHOI>'I, KOMMyHHKaTHBHOﬁ n COHHaHLHOfI IMPAaKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAUYMMBbIE IS (POPMHPOBAHUS MHUPOBO33PEHHS OOIEHAYYHBbIC MOHATHS (3aKOH, TEOpHS,
MIPUHITUIL, TUIIOTE3a, (aKT, CUCTEMa, TPOIECC, IKCIIEPUMEHT M IPYTOE. ), KOTOPBIE UCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT
Ha OCHOBE 3HaHMM M3 ATHX MpeAMETOB (OPMUPOBATh MPEICTABICHUE O IIEJIOCTHOM HAyyHOM KapTUHE MHpa, U YHUBEpCajbHble Yy4yeOHBbIE JEHCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKATUBHBIC, PEryJISTHUBHBIE), KOTOpble oOecrneynBaroT (pOopMHpOBaHHME TOTOBHOCTH K CaMOCTOSATEIHHOMY IUIAHMPOBAHHUIO U
OCYIIIECTBIICHUIO YI4COHOH JEITeITLHOCTH.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jloruyeckue aeiicTBus:

YMEHHSI HUCIOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHMI: PACKPHIBATH CMBICI XHMHYECKUX MOHSATHH (BBLICIATH HX
XapaKTCPHBIC NPU3HAKHU, YCTaHABJIMBATHh B3aUMOCBA3b C APYTUMU HOH?ITI/ISIMI/I), HUCIIOJIB30BaTh IIOHATUA HJIA 00BsICHEHNSA OTACJIBbHBIX q)aKTOB n HBHCHHﬁ,
BBIOMpATh OCHOBAaHUS M KPUTEPUM NJS KIAaCCU(PHUKAIUU XUMHUYECKUX BEIIECTB M XUMUYECKUX pPEaKUUN, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3U
MCXKOY 00BEKTaMU HU3YUCHUS, CTPOUTD JIOTHYCCKUEC PACCYKACHUA (I/IHI[yKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), J€JIaTh BBIBOAbBI U 3aKJIIOUYCHUA,

yYMEHHE MPUMEHSTH B MpoIlecce MO3HAHUS MOHATHS (TPEeMETHBIE U METaNpeIMETHbIE), CAMBOIUYECKHE (3HAKOBBIC) MOJIEIH, UCTIOIb3YEMbIE B X UMHH,
Hp606pa30BBIBaTI: IHUPOKO IMPUMCHACMBIC B XUMHUH MOJCJIIbHBIC ITPECACTABICHUA — XUMHUYECKUH 3HAK (CI/IMBOJ'I 3J'I€M€HTa), XUMHUYCCKass Q)opMyna 1 YPAaBHCHUC
XUMHUYECKON peaklud — MPU PelIeHHH Y4eOHO-TIO3HABATENbHBIX 33]ad, C Y4ETOM JTHX MOJIENBHBIX MPEACTABICHUIN BBISBIAThH M XapaKTepU30BaTh
CYIICCTBCHHBIC TIPHU3HAKKW HN3YYACMBIX 00BEKTOB — XHMHYECKUX BCHIICCTB U XHUMHUYCCKUX peaKHHﬁ, BBIABJIATH 06HII/IC 3aKOHOMCPHOCTH, HNPHYUHHO-
CIIEJICTBEHHBIE CBSI3M U MIPOTUBOPEUHS B H3y4AEMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibcKue 1eHCTBUS:

YMEHHE HCIOb30BaTh MOCTABICHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHHUA, a TaKKe€ B Ka4eCTBE OCHOBBI JIJIsl (DOPMUPOBAHMS TUIIOTE3BI IO
IMPOBEPKE MPABHUIIBHOCTU BBICKA3BIBACMBIX CY)K)IGHHfl;

MpUOOpEeTEeHNE OMbITa MO TUIAHWPOBAHUIO, OPTaHMU3AIMHM U TPOBEACHUI0 YUYEHUYECKHX AIKCIEPUMEHTOB, YMEHHE HAOI0aTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEITLHO MIPOTHO3UPOBATH €T0 Pe3yJIbTaT, (POPMYIUPOBATH 0OOOIICHUS W BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATh
OTY€T 0 MpoeTaHHOI paboTe.

Pabora ¢ undopmanmeii:

yYMEHHE BHIOMpATh, AHATU3UPOBATH W HHTEPIPETUPOBATH WH(MOPMAILIMIO PA3IMYHBIX BUIOB U (OpPM TMPEICTaBICHHS, IMOJY4aeMyI0 H3 DPa3HBIX
HMCTOYHUKOB (HAay4HO-TIOMYJSipHAsl JUTepaTypa XHMHUYECKOTO COJAEpXaHHs, CIpaBOuYHble mocoOus, pecypcbl WHTepHeTa), KpPUTHYECKH OLEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

yMEHHUE MTPUMEHATH Pa3JIMYHbIE METOJIBI M 3aIIPOCHI IIPH MTOUCKE U 0TOOpE MH(OPMAITUK U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JIJIS1 BHITTOJTHEHUS
yueOHBIX W TI03HABATEIbHBIX 3aJad OINpPENeJEHHOIO THIA, NPHOOPETEeHHE OIbITa B OO0JIACTH HCHOJIb30BAHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
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TEXHOJIOTUH, OBJaJeHHE KYJIbTYpO AaKTHMBHOTO HCIIOJIb30BAaHUS DPA3IUYHBIX IOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (GOpMy
IpeCTaBIeHUs HHPOPMALUU M WUIIOCTPUPOBATh pElIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, IuarpaMMamu, IpyrumMu QopMmamu rpaduku M Hx
KOMOHMHALIMSIMU,

YMEHHUE MCIOJIb30BaTh M AHAIM3MPOBATH B IIpoliecce y4EeOHOM M HCCIIeAOBATENbCKOW JEATEIbHOCTH MH(OPMAIMIO O BIMSHUU IPOMBIIIJIEHHOCTH,
CEJIbCKOI'0 XO35IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKArOIIeH IPUPOAHOMN Cpebl.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

YMEHHUSI 3aJaBaTh BONPOCH (B Xonae AMaiora W (WJIM) JAUCKYCCHM) IO CYIIECTBY OOCYXIAaeMOH TeMbl, (OpPMYIHpOBaTH CBOM MPEIJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEUIOKECHHOM 3a1a4u;

YMCHUA NPCACTABIIATH MOJYUCHHBIC PC3YJIbTAThI MOo3HaBaTEeIbHON ACATCIBHOCTH B YCTHBIX U MMCbMCHHBIX TCKCTAX; ACIaTh IMPE3CHTAIUIO PE3YJIbTAaTOB
BBINOJIHEHUS] XUMHUYECKOTI0 IKCIIEpUMEHTA (J1a00paTOPHOTO OIbITa, 1a00paTOPHOM pabOThI 110 UCCIIEOBAHUIO CBOMCTB BEILECTB, yUEOHOTO IIPOEKTA);

YMEHHsSI y4yeOHOro COTPYJIHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOM IIO3HABaTEJIbHOM M MCCIEA0BATEIbCKOM JIEATENbHOCTH IPU pElICHUU
BO3HHUKAIOIIMUX NpoOJeM Ha OCHOBE y4yéTa OOLIMX MHTEPEeCOB M COIJacoBaHMsl MO3ULUI (0OCykIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC ILTYPMbI»,
KOOpJMHALIMSI COBMECTHBIX JIEHCTBUH, OIIpeIeICHIE KPUTEPUEB 110 OLIEHKE KaUeCTBa BBIIIOJIHEHHOM pabOThI U ApYyTHUE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHE CaMOCTOSITEJIBHO OIpPENEATh LEIN AeSTEIbHOCTH, IIAaHUPOBaTh, OCYILECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBAThH
CBOIO JIeSITEIbHOCTb, BbIOMpaTh Hambosee IPPEeKTHBHbIE CIOCOObI pelICHHs] Y4eOHBIX U I03HABaTEIbHBIX 3aJayd, CaMOCTOSTENbHO COCTABIATh WIIU
KOPPEKTUPOBATH MPEIIOKCHHBIA aJITOPUTM JICHCTBUM MPU BBHIMOTHEHUH 33JJaHUN ¢ YIETOM MOJTYyUYCHUsI HOBBIX 3HAHUN 00 M3y4aeMbIX 00bEKTaX — BEIIECTBaxX
U pEeaKUusaX, OLEHUBATh COOTBETCTBHE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEIH, YMEHHE HMCIIONb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeJlaracMble B
YCJIOBUH 3aJJaHHI.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJlbTaTOB IO OCBOEHUIO O0S3aTEIBHOTO COJIEp)KaHUs, YCTAHOBJIEHHOTO NaHHOW (enepainbHON pabouell mporpammon,
BBIJICJIAIOT: OCBOGHHBIE OOYYalOIIMMUCS Hay4Hble 3HAHHs, YMEHHMS U CHOCOOBI AEHCTBHM, crenuduyeckue Juid npeaMeTHOH obiacTu «XHUMHA», BUABI
ACATCIIBHOCTH 110 MOJTYUYCHUIO HOBOT'O 3HAHHA, €0 MHTCPIPCTALIUN, Hp606p330BaHI/IIO N MPUMCHCHUIO B PA3JIMYHBIX yLIe6HI)IX 1 HOBBIX CUTyallUAX.

K koHIy 00yueHus B 8 kijiacce nmpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CYPOPMHUPOBAHHOCTh Y O0yHArOIUXCS YMEHUI:

® pacCKpbIBAaTb CMBICI OCHOBHBIX XHUMHYCCKUX TOHSTHH: aToM, MOIJICKYJIA, XUMHYECKHI OJICMCHT, MMPOCTOC BCUICCTBO, CJIOXKHOC BCUICCTBO, CMCCH

(omHOpOIIHAS ¥ HEOAHOPOJHAs), BAJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYJISIpHas Macca, KOJUYECTBO BELIECTBa, MOJIb, MOJISIpHasl Macca,
MaccoBasi J10Jii XUMUYECKOTO 3J€MEHTa B COCTUHEHNUHU, MOJIAPHBINA 00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, AIEKTPOOTPUIATEIBHOCTD, CTEIIEHb
OKHMCJICHH, XUMHWYCCKas pCaKkius, KJ'IaCCI/I(l)I/IKaHI/ISI peaKunﬁ: pPCaKknun COCANHCHU A, PCAKIIUN Pa3JI0KCHUA, pCAKIIUN 3aMCUICHUA, PECAKIIUU O6MeHa,
9K30- M SHIOTEPMHUYECKHE PEAKLMH, TEIIoBOH 3¢ddekT peakiuu, sApo aToMma, HJIEKTPOHHBIA CIIOM aroma, aToOMHas OopOWUTalb, paguyc aToma,
XUMHYECKasd CBA3b, IMOJIIpHAasds W HCEIOJIpHAas KOBAJCHTHAdA CBA3b, MOHHAA CBA3b, WMOH, KAaTHOH, aHHMOH, paCTBOpP, MACCOBas MdOJIsI BCHICCTBA
(IpoLIeHTHAsA KOHLEHTPALKsA) B PaCTBOPE;

¢ MWUIIOCTPHUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U IMPUMCHATD OTU IMOHATHSA IIPU OIMMMCAHWHN BCIICCTB N UX npeBpameHHi’I;

® HCIIOJI30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsl COCTABJICHHS (JOPMYJI BEIIECTB U yPaBHEHUN XUMUYECKUX PEaKIUii;

® OmnpeaciIsiTb BaJICHTHOCTb AaTOMOB JJICMCHTOB B 6I/IHapHI)IX COCINMHCHUAX, CTCIIEHb OKUCICHHS JJIEMCHTOB B 6I/IHapHI)IX COCIMHCHUAX,

MPUHAIICKHOCTh BEIIECTB K OINpPENeNEHHOMY KIJIACCy COeIMHEHHH 1o ¢opMynaM, BHJ XUMHUYECKOM CBSI3M (KOBAJICGHTHAass W HOHHAs) B
HEOPraHUYECKHUX COCIUHECHHUSX;
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packpbiBaTth cMbica llepuonnueckoro 3axkoHa JI. M. MenzeneeBa: AeMOHCTpHUpPOBATh ITOHUMAHUE IIEPUOAMYECKOM 3aBUCHUMOCTH CBOWCTB
XMMUYECKHX 3JEMEHTOB OT WX MoJiokeHHs B Ileproanueckoil cuctemMe, 3aKOHOB COXPAHEHHUsI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4YEHHUsI, 3aKOHa ABOraipo;

OIMCHIBATh M XapaKTepU3oBaTh TabIuuHy0 Gopmy lleprognmueckoil CUCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3inyaTh MMOHATUS «TJIAaBHAs MMOATPYIIA
(A-rpynma)» u «mo6ounas moxarpymnmna (b-rpymnma)», maneie u OoybIIME TMEPUOABI, COOTHOCHUTh O0O3HAYCHHMs, KOTOPhIE MMEIOTCS B TaOJIHIIC
«Ilepuonnyeckas cucrema xumuueckux snemeHtoB JI. WM. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB U 3aps[ si/pa, 00Ilee YUCIIO0 ANEKTPOHOB U paclpeeseHUe X MO0 AIEKTPOHHBIM CIIOSM);

KJaccu(UIUpoBaTh XMMUYECKHUE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE PEAaKUUHU (II0 YUCIYy U COCTaBYy YYACTBYIOIIUX B PEAKLUUHU
BEIIECTB, 110 TEIUIOBOMY 3 deKry);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOWCTBA BEUIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKIasl OMKUCAHUE MPUMEPaAMH MOJCKYISIPHBIX
yYpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAUeCTBEHHOTO COCTaBa, BO3MOXXHOCTH NPOTEKAHWS XUMHUYECKUX TMPEBPALICHUN B
Pa3IUYHBIX yCIOBUSX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJEKYJISIPHYIO U MOJSPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (QopMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON PEaKIIHH;

IPUMEHSATh OCHOBHBIC OTIEPAIMY MBICIUTEIBHON NEATEILHOCTH — aHAJU3 U CHHTE3, CpaBHEHHE, 0000IIEeHNE, CUCTEeMaTH3AIHNIO, KiIacCH(pHUKaIHIo,
BBISIBIICHHE TPHYUHHO--CIICICTBEHHBIX CBSI3€H — ISl H3y4YECHUsI CBOWCTB BEIIECTB M XMUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS
— Ha0JIt0IeHNe, U3MEepEHHEe, MOJIETUPOBAaHHE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN);

CIIeZIOBATh IPaBHJIAM IIOJIB30BAHUSI XUMHUYECKOW MOCYA0N M J1abopaTOpHBEIM 00OpyIOBaHHMEM, a TaKXKe IMpaBHJaM OOpallleHHs C BEIIeCTBAMH B
COOTBETCTBHHM C MHCTPYKIHSMH IO BBIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IO IMOJYYEHHIO M COOMPAHHIO T'a3000pa3HBIX BEIIECTB
(Bomopoaa M KHMCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C ONpEAEIEHHON MaccOBOM o€l pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U MPOBOAUTH
XUMHAYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB HIENIOUYEH M KHCIIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, (heHOIPTaCHH, METHIIOPAHK U

JIPYTHE).

K xoHIy 00y4enus B 9 kiiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0yUaAIOUIUXCS YMEHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATUN: XUMMUYECKUHN DJIEMEHT, aTOM, MOJIEKYJIA, HOH, KATHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, BAJICHTHOCTbD, AJIEKTPOOTPHUIIATEIIBHOCTh, CTENIEHh OKUCIICHHUS, XUMHUUECKasl PEaKIlusi, XUMUYECKasi CBsI3b, TEIJIOBOU A((DEKT peakiinm,
MOJITb, MOJISIPHBIA O00BEM, PacTBOp, AIEKTPOIHUTHI, HEINEKTPOIUTHI, SICKTPOIUTAYECKAS AUCCOIUAIINS, PEAKIMU MOHHOTO OOMEHa, KaTaau3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTHMbIE W HEOOpATHMBIC PEAKINH, OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIE PEAKIIUH, OKHCIWUTEIh, BOCCTAHOBUTEIND,
OKHUCJICHHE M BOCCTaHOBIIEHHUE, aJUIOTPONHs, aM(OTEPHOCTh, XMMHYECKas CBS3b (KOBAJEHTHAs, MOHHAs, MeTa/TM4ecKas), KpUCTAITMYecKas
pemeéTKa, KOppo3us METAJIOB, CIUIABbI, CKOPOCTh XUMHUUYECKON peakinu, npeaenbHo gonycrumas konuentpanus [1/IK Bemecrtsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U MIPUMEHSATH 3TU MOHATHUS IIPU ONMCAHUU BEILIECTB U UX IIPEBPALEHUI;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY JIJIsl COCTaBICHHs (JOPMYJ BEIIECTB U YPaBHEHUI XUMHUYECKUX PEAKIIN;

ONPEACISITh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHUX DJIEMEHTOB B COCAMHEHUSX PAa3JIMYHOIO COCTAaBa, IMPUHAJIEKHOCTH BELIECTB K
onpenenéHHOMY KJacCy COEAMHEHUU Mo ¢GopMyliaM, BUJ XHUMHUYECKOH CBs3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHWYEeCKUX
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COCMHEHUSX, 3apsj MOHA 10 XMMUYECKOH (popmyrie, XapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COCTUHEHUH, THUN KPHUCTALTUIECKOM
PEIIETKY KOHKPETHOTO BEIECTBA;

packpeiBath cMbich [lepuoanyeckoro 3akona /. 1. MenaeneeBa U JeMOHCTPHPOBATh €r0 TIOHUMAHKE: ONKCHIBATh M XapaKTEPU30BaTh TaOIMUHYIO
dopmy Ileproanyeckoil CUCTEMbl XUMUYECKHUX DJIEMEHTOB: Pa3lIM4aTh MOHATUS «IJIaBHas moarpymmna (A-rpymma)» u «rmobounas noarpymmna (b-
IpyIIa)», Majble U OOIbIINE IEPUOBI, COOTHOCUTH 0003HAUCHMSI, KOTOPbIE HUMEIOTCS B IEPUOINYECKOH TabIUIE, C YUCIIOBBIMU XapaKTEPUCTUKAMU
CTPOEHMSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3aps]l sjpa, OOIlee YUCIIO 3JIEKTPOHOB U PACIpEAEsIEHUE UX IO 3JIEKTPOHHBIM CIOSM),
OOBSICHATH 0O0LIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB 3JIEMEHTOB M MX COCIUHEHUH B MpeAeiax MalbIX MEePHOAOB U IVIABHBIX MOATPYII C
y4ETOM CTPOCHHMS UX ATOMOB;

KJaccu(uuupoBaTh XMMUYECKHUE 3JIEMEHThI, HEOPIraHWYECKHE BEIECTBAa, XMMUYECKHUE peakUuH (M0 YUCIy U COCTaBY YYaCTBYIOLIUX B pEaKIUH
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, 0 N3MEHEHHIO CTETIEHEH OKUCICHUSI XUMUYECKUX IIEMEHTOB);

XapakTepu3oBaTh (OMUCBHIBATh) OOIME M crenupUUecKue XHMHUYECKHE CBOWCTBA MPOCTBIX M CIIOKHBIX BEILECTB, IMOATBEPXKAas OINMCAHUE
IIPUMEPAaMU MOJIEKYJIIPHBIX M MOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKILINN;

COCTABJIATh YPAaBHEHUS JJIEKTPOJMTHUYECKON IUCCOLMALAN KHUCIOT, INEJIOYEHd M COJICH, IOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKIMl MOHHOIO
oOMeHa, ypaBHEHUS peaKIiii, MOITBEPKAAIONINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEX/Ty BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIMi IOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOI0 OaaHca 3TUX pPeakLuii;
IIPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTH IIPOTEKAaHUS XUMHUYECKMX IPEBPAILCHUN B PA3IMUHBIX
YCIIOBUSIX;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMeHTa Mo (opMylie COeAUHEHMUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJNUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOW PEaKIIUH;

co0JroIaTh MpaBUila MOJb30BAHUS XMMHUYECKOW MOCyqod M j1abopaTOpHbIM OOOpYyJOBaHMEM, a TakXe IpaBuia OOpalleHHs C BELIeCTBaMH B
COOTBETCTBUHM C MHCTPYKLHUSMHU IO BBIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IO IMOJYYEHHIO M COOMpPAHHIO Ta3000pa3HbIX BEILIECTB
(aMmMmaka u yrieKucioro rasa);

IIPOBOJIUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3JIMYHbBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOpHI-, OpPOMUA-, HOAUI-,
kapOoHat-, ¢ocdar-, cunuKar-, cyabdar-, THAPOKCUA-UOHBI, KATUOHBl aMMOHHS U HMOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OIEPAllMU MBICIUTEIbHOW NEATEIbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTeMAaTH3allhio, BbISBICHUE
MIPUYMHHO-CIEACTBEHHBIX CBS3€d — JUII M3YYEHHUS CBOMCTB BEIIECTB M XHMHMUYECKMX PEaKIHH, €CTECTBEHHO-HAay4YHbIE METOJbl TO3HAHUA —
Ha0JI0IeHNe, U3MEPEHNE, MO/IETTMPOBAHNUE, SKCIIEPUMEHT (PEaIbHbIM U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM K 0 dueKkTpoHHbIe (LM POBbLIE)
n/n NMpOrpamMmbl Bcero p;);oTTp;:JILHHe p;)ﬁi:)l;’l:;l‘leCKI/le o0pa3oBaTejibHbIE PeCypPChI
Paznen 1.1lepBoHayasibHble XUMHYECKHE IOHATHS
1.1 ﬁfg&;ﬁi? 1;) 651?553601(0171 5 2 bubmaorexa IIOK
: P https://m.edsoo.ru/7f41837¢
NESITEIILHOCTH YeJI0BEKa
bubmuorexa [JOK
1.2 BelectBa 1 XUMHUYECKHE PEAKIIMN 15 1 https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pazjen 2.BaxuHeiimme npeacTaBuTe/ i HEOPraHNYECKHUX BelIeCTB
21 Boznyx. Kucnopon. [onsitie 06 6 bubnnorexka HOK
' OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax u 8 1 bu6nuoreka [IOK
' COJIAX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka [JOK
' OCHOBAaHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmorexa [JOK
' HEOPraHUYECKUX COCITUHECHUI https://m.edso0.ru/7f41837c
Hroro no pasneny 30

Pasznen 3.I1epuoanuecknii 3axkoH u Ilepuoagnueckas cucrema xumudeckux 3jeMmeHToB . M. MenneneeBa. Ctpoenne aToMmoB. XMMUYECKAas CBSA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

[lepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKUX 31eMeHTOoB /JI. 1.
Menpene-eBa. CTpoeHue aToma

3.1

XUMHYECKas CBA3b.
3.2 OKUCIUTEIILHO-
BOCCTAHOBUTEIIbHBIC PEAKIIHH

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

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

but6mmoreka [IOK

Hroro o pasexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubsmorexa LOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O0 68 4 5
I[TPOTPAMME
9 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne ni/mm HpOrpaMmbi Beero KOﬁHTpO.]IbHBIe HpﬁaKanecxne 0Bpa3oBATETBHbIC
padoThI padoThI pecypes
Paznen 1.BeniecTBO U XUMHYECKHE PeaKIIUN
11 [ToBTOpEeHue U yriayoienue 3HaHUN 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JieioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [HOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTpoNUTHYECKas JUCCOLUALIMSL. 8 1 1 bubnmnoreka [JOK
' XMMHYECKUE PEaKIIUK B paCTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2.HemeTanibl M UX COeIMHEHUSI
21 OO6mrast XxapakTepruCTUKa XUMUYECKHIX 4 1 bubmuotexa [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
o | oo s ; B 10K
' ' https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6mas xapakTeprUCTUKa XUMUYECKUX
but6mmoreka [IOK
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 https://m.eds00.ru/7f41a636
COETMHEHUS
O6mas xapakTeprUCTHKa XUMUYECKUX
2.4 aneMmeHToB |VA-rpynnsl. Yriaepoa u 8 1 2 bubmorexa [IOK

erMHI/Iﬁ n UX COCAUHCHUA

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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
https://m.edsoo.ru/7f41a636

Hroro no pazneny 25
Pa3zgen 3.MeTa/iIbI M BX COeTHHEHUS
. bu6nmoreka [IOK
31 Obmwe cpoiicTsa METaILIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 Eggg%ﬁe;iiorﬁﬂ £413636
Wroro mo pazneny 20
Pasznen 4. Xumus u oKpysKawuas cpena
4.1 BemecTBa u maTepuaisl B )KU3HU YEIOBEKA 3 bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmiorexa LJOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8a KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne T K I HMara Hara uugposbie
n/n tMa ypoxa Beero OHTPOJILHBIE PAKTHHECKUE oy dakT  ob6pazoBaTeJbHbIE
padoThI padoThI pecype
[Ipenmer xumuu. Poias XuMUM B JKU3HU bubmorexa [IOK
1 aenoexa, Tea i BEIECTRa 1 https://m.edsoo.ru/ff0
. d210c
bubnunoreka LIOK
2 IToHsATHE O METONAX TTIO3HAHUS B XUMUU 1 https://m.edsoo.ru/ff0
d227e
[Ipaxtrueckast padora Ne 1 «IIpaBuia paboTsI Bu6moreka [JOK
3 B J1a0OpaTOpUH M PUEMBI 0OpaIICHHS C 1 https://m.edsoo.ru/ff0
J1a00paTOPHBIM 000PYIOBAHUEM d23dc
YucTele BemecTBa U cMecH. CIIocoObI bubmorexa HOK
4 N : 1 https://m.edsoo.ru/ff0
pasaeNeHus cMecei d26ca
[IpakTuueckas padora Ne 2 «Paznenenue bubmuoreka [IOK
5 cMmeceil (Ha mpuMepe OYUCTKH TTOBAPEHHOM 1 https://m.edsoo.ru/ff0
COJIN)» d28c8
bu6nmorexa LIOK
6 ATOMBI M MOJICKYJIBI 1 https://m.edsoo.ru/ff0
d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) bubmorexa [IOK
7 ‘ 1 https://m.edsoo.ru/ff0
XUMHUYECKHUX DJIICMEHTOB
d2be8
bubnunorexa LIOK
8 ITpocTeie 1 CIIOXKHBIC BEIIECTBA 1 https://m.edsoo.ru/ff0
d2a6c
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YYCHUE 1 https://m.edsoo.ru/ff0

d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

3aKO0H IOCTOSIHCTBA COCTaBa BEILIECTB.

but6mmoreka [IOK

10 Xumudeckasi popmyia. BalieHTHOCTh aTOMOB https://m.edsoo.ru/ff0
XHMHYECKHUX 3JICMECHTOB d2eae
bu6nmorexa [IOK
OtHocHUTENnbHAsS aTOMHAas Macca. )
11 https://m.edsoo.ru/ff0
OTHOCUTENBHAS MOJICKYJISIpHAs Macca 4323c
MaccoBas J0JIs XUMHYECKOIro 2JIEMEHTa B bubmmorexa LIOK
12 COGHHHCHH’; . . https://m.edsoo.ru/ff0
d350c
bubmuoreka [IOK
13 Konnuecto BemecrBa. Monb. Mossipaast https://m.edso0.ru/ff0
Macca 45230
dusznyecKue U XUMUYECKUE SIBICHUS bubmorexa LIOK
14 . ’ https://m.edsoo.ru/ff0
XuMHYECKasi PeaKIus 437fa
[Ipu3Haky U yCIIOBHS MIPOTEKAHUS bubmorexa LIOK
15 p yCIOBHA TP https://m.edsoo.ru/ff0
XUMHUYECKHUX PEeaKIIHii d43a16
3aKOH COXpaHEHHS MACChI BEIIECTB bubmmorexa LHOK
16 XI/IMI/I‘IGCKlf/Ie S B ' https://m.edsoo.ru/ff0
d3b88
BrrunciieHus KoJIMuecTBa, MacChl BEIIECCTBA bubmmorexa LHOK
17 ’ " https://m.edsoo.ru/ff0
110 YPaBHCHUSIM XUMHUYECKHUX PEaAKIIHIA 45708
Knaccudukanms XuMruaeckux peakiuit bubnuotexa [JOK
18 (coenuHeHMs, pa3I0KEHHs, 3aMEIICHUS, https://m.edsoo.ru/ff0
obmeHa) d3f34
M. B. JIOMOHOCOB — y4€HBIi- bubmmoreka [JOK
19 sHIMKIIoneauct. O0ooIEeHre u https://m.edsoo.ru/ff0
cHCTeMaTu3alys 3HaHUH d40c4
bubnunorexa LIOK
20 I;i‘;g’;j;’;a;epaf:;aﬂﬁj no Teme «Bemectsa https://m.edsoo.ru/ff0
peaxdl d4290
21 Bo3ayx — cmech razoB. CocTaB Bo3ayxa. but6mmoreka [IOK
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Kucnopost — 3J1eMEHT ¥ MPOCTOE BEIIECTRO.
O30H

duznueckre 1 XUMUYECKHE CBOMICTBA

https://m.edsoo.ru/ff0

d448e
bubnunoreka LIOK

22 KHCJIOpo/Ia (pEaKIui OKUCIICHHUS, TOPEHHUE). https://m.edsoo.ru/ff0
[TonsiTHE 06 OKCHIAX d4614
Crioco0bI MOTy4eHUS KUCIIOPO/Ia B bubmmoreka [JOK
23 71a60paTOPHUH U MPOMBIILIEHHOCTH. https://m.edsoo.ru/ff0
[TpumeHeHue Kuciopoaa d497a
TemnoBoii 3 PekT XuMUIeCKON peakiium, bubmmoreka [JOK
24 HOHSATHE O TEPMOXUMUYECKOM YPaBHEHHH, https://m.edsoo.ru/ff0
9K30- M SHJIOTEPMHUCCKUX PEAKIIHIX d4790
TomnuBo (HedTh, Yroiab U METaH). bubnnorexa [JOK
25 3arpsi3HeHUE BO3/yXa, CIOCOOBI €ro https://m.edsoo.ru/ff0
PEIOTBPAIICHHS d4cda
[Ipaktuyeckas padora Ne 3 mo Teme bubnnorexa [JOK
26 «[Tony4enue u cobupanue KUCIOpoa, https://m.edsoo.ru/ff0
U3YYEHHUE €r0 CBOWCTBY d4ae?
Bomopos — 31eMeHT u TpOCTOoe BEIECTBO bubmorexa HOK
27 ’ https://m.edsoo.ru/ff0
Haxoxnenue B mpupone d4ddo
. bubmuoreka [IOK
28 dusznuecKkrue U XUMUYECKHE CBONMCTBA https://m.edsoo.ru/ffo
BoslopoJia. [Ipumenenue Boopona 44ddo
bu6nmorexa LIOK
29 [ToHsTHE O KUCITOTAX U COJISX https://m.edsoo.ru/ff0
d50d2
Crioco0#bI morydeHust BOAOPO/ia B bubmorexa LIOK
30 naGopaTopi https://m.edsoo.ru/ff0
d4ddo
[Ipaktrueckas padota Ne 4 o Teme but6mmorexa [IOK
31 «[Tomyuenue u cobupanue BoJ10poJa, https://m.edsoo.ru/ff0
U3YYCHUE €T0 CBOWCTBY daf42
32 MonsipHblil 00bEM ra3oB. 3akoH ABOTapoO bubmorexa OK

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

d542e

Brrancaenus O6’béMa, KOJIN4YECTBa BEUICCTBA

bu6nmoreka [IOK

33 rasa o ero U3BeCTHOMY KOJINYECTBY https://m.edsoo.ru/ff0
BEIIECTBA WU 00BEMY d55a0
Brruucnenus 00bEMOB ra30B 110 ypaBHEHHIO bubmuorexa [IOK
34 peaKiiy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0
OTHOIIICHHIA T'a30B d5708
bu6nmoreka [IOK
35 dusznuecKkue U XUMUYECKHE CBOWCTBA BOIBI https://m.edsoo.ru/ff0
d587a
bubnunoreka LIOK
36 CocraB ocHoBaHuii. [ToHsTHE 00 MHIUKATOPAX https://m.edsoo.ru/ff0
d59e2
Bopna xak pactBoputens. HacbleHHbie u bubmmoreka [JOK
37 HEHACHIIICHHBIE PacTBOPHI. MaccoBast 10715 https://m.edsoo.ru/ff0
BEILIECTBA B PACTBOPE d5b40
[IpakTuueckas padbora Ne 5 o teme bubmmnoreka HOK
38 «[TpuroToBieHune pacTBOPOB € ONpeAETEHHON https://m.edsoo.ru/ff0
MacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBAY d5eba
KonTponbHas padota Ne2 o reme BH6H_HOTeKa LOK
39 «Knenopon. Bogopor, Boxa» https://m.edsoo.ru/ff0
' ' d6342
Oxkcupsl: cocTaB, KiacCU(pUKAIIUS bubmiorexa LIOK
40 ) ’ ’ https://m.edsoo.ru/ff0
HOMECHKJIATypa 46646
[TonyyeHue u XMMUYECKHE CBOMCTBA bubmuorexa [IOK
41 KUCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0
OKCHJIOB d664e
OcHoBaHMusI: cOCTaB, Ki1accupuxanms bubmorexa [IOK
42 ‘ ’ ’ https://m.edsoo.ru/ff0
HOMEHKJIaTypa 467ca
[Tonydyenune u XuMHYECKHE CBOMCTBA bubmorexa [IOK
43 https://m.edsoo.ru/ff0

OCHOBaHUM

d67ca
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocraB, kiiaccudukanus,

but6mmoreka [IOK

44 https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee?
bu6nmorexa [IOK
45 [Mony4eHne u XUMUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0
dfee2
Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubmmorexa LIOK
46 PEHHE): ypa, https://m.edso0.ru/00a
MOJIyYeHUs, XUMUYECKUE CBOWCTBA 49474
iy o o P B LOK
47 P 8 https://m.edso0.ru/00a
«OCHOBHBIC KJIACCHI HEOPTAHUIECKHUX d9b7c
COETMHEHUI)) EE—
I'enetnueckas CBA3b MEXKIY KIacCaMH bubmmorexa [IOK
48 Ay X https://m.edsoo.ru/00a
HEOPTaHMYECKUX COCAMHCHUN 49350
bubnuoreka [{OK
49 O06001IeHrEe U CUCTEMATH3aLHs 3HAHUI https://m.edsoo.ru/00a
d9ch2
" bu6nmorexa LIOK
50 Kontponbnas padota Ne3 no teme Ovc"HOBHHe hitps://m.edsoo.ru/00a
KJIACChl HEOPTAHUYECKUX COETUHEHUN d9e1a
[lepBble MOMBITKU KJIaCCU(PHUKALIMN bubmuoteka [IOK
51 XHUMHYECKHUX 37IeMeHTOB. [ToHsATHE 0 Tpymmax https://m.edso0.ru/00a
CXOJHBIX DJIEMEHTOB doffa
ITepuonnueckuit 3axoH u Ilepuoanueckas bubmuoreka [JOK
52 crcTeMa XUMHUYECKUX anmeMenToB J1. 1. https://m.edsoo.ru/00a
MenneneeBa dab2c
but6mmoreka [IOK
53 [lepronpl, rpymbl, TOATPYIIIBI https://m.edsoo.ru/00a
da52c
Crpoenue atoMoB. COCTaB aTOMHBIX S171€ Bubmmorexa [IOK
54 p : ACP. https://m.edso0.ru/00a

HN30TOmEI

da342
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

but6mmoreka [IOK

55 anemeHToB [lepuoauueckoii cucremsr . Y. https://m.edsoo.ru/00a
MeHnneneesa da6hc
XapakTepucTHKa XUMUYECKOI0 3JIEMEHTA 10 bubmuorexa [JOK

56 ero noJsiokeHuto B [leproanyeckoii cucreme https://m.edsoo.ru/00a
. U. Menneneesa da824
3nauenue [leproanyueckoro 3akoHa s bub6nmoreka [IOK

57 pa3BUTHUS HayKu U nipakTtuku. [1. . https://m.edso0.ru/00a
MeHneneeB — y4€HbBIN, IEAATOT W TPaskIaHUH da96e
DJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubmorexa [IOK

58 https://m.edso0.ru/00a
XUMHYECKHX DJIEMECHTOB

daab8
bubnunoreka LIOK

59 HonHas XuMU4ecKas CBSI3b https://m.edsoo.ru/00a

dac34
bubnunoreka LIOK

60 KoBanenTHast mojisipHas XUMHUY€ECKas CBSI3b https://m.edsoo.ru/00a

daab8
bubmmoteka IIOK

61 KoBaneHnTHast HemosipHas XUMUYECKasi CBS3b https://m.edso0.ru/00a

daab9
bubmmoteka IIOK

62 CrerneHb OKUCIICHUS https://m.edsoo.ru/00a

dae28
but6mmoreka [IOK

63 OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH https://m.edsoo.ru/00a

db076
bubnunorexa LIOK

64 OKHUCIUTENN U BOCCTAHOBUTEH https://m.edsoo.ru/00a

db076

65 KonTtponbhas padora Ne4 o treme «Ctpoenue Egs;?l?rféelcdascﬁ)?’EIOOa
aToMa. XMMHYECKast CBSI3b»

db486
66 Peseprubrit ypok. O6001eHIE 1 bubnuorexa [JOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

67

68

cUCTeMaTH3alus 3HaHUH

PeszeprubIil ypok. O60011eHIE U
crucTemMaTu3auus 3HaHUI

Peseprubrit ypok. O60011eHNE U
crucTemMaTu3auuvs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

https://m.edsoo0.ru/00a
db33c

bubnunoreka LIOK
https://m.edsoo.ru/00a
d9ch?2

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d61c6

25


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

IHOYPOYHOE IINTAHUPOBAHHUE

80 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne T K I HMara Hara uugposbie
n/n tMa ypoxa Beero OHTPOJILHBIE PAKTHHECKUE oy dakT  ob6pazoBaTeJbHbIE
padoThI padoThI pecype
[Ipenmer xumuu. Poias XuMUM B JKU3HU bubmorexa [IOK
1 aenoexa, Tea i BEIECTRa 1 https://m.edsoo.ru/ff0
. d210c
bubnunoreka LIOK
2 IToHsATHE O METONAX TTIO3HAHUS B XUMUU 1 https://m.edsoo.ru/ff0
d227e
[Ipaxtrueckast padora Ne 1 «IIpaBuia paboTsI Bu6moreka [JOK
3 B J1a0OpaTOpUu M MPUEMBI 0OpaIICHHS C 1 https://m.edsoo.ru/ff0
J1a00paTOPHBIM 000PYIOBAHUEM d23dc
YucTele BemecTBa U cMecH. CIIocoObI bubmorexa HOK
4 N : 1 https://m.edsoo.ru/ff0
pasaeNeHus cMecei d26ca
[IpakTuueckas padora Ne 2 «Paznenenue bubmuoreka [IOK
5 cMmeceil (Ha mpuMepe OYUCTKH TTOBAPEHHOM 1 https://m.edsoo.ru/ff0
COJIN)» d28c8
bu6nmorexa LIOK
6 ATOMBI M MOJICKYJIBI 1 https://m.edsoo.ru/ff0
d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) bubmorexa [IOK
7 ‘ 1 https://m.edsoo.ru/ff0
XUMHUYECKHUX DJIICMEHTOB
d2be8
bubnunorexa LIOK
8 ITpocTeie 1 CIIOXKHBIC BEIIECTBA 1 https://m.edsoo.ru/ff0
d2a6c
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YYCHUE 1 https://m.edsoo.ru/ff0

d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

3aKO0H IOCTOSIHCTBA COCTaBa BEILIECTB.

but6mmoreka [IOK

10 Xumudeckasi popmyia. BalieHTHOCTh aTOMOB https://m.edsoo.ru/ff0
XHMHYECKHUX 3JICMECHTOB d2eae
bu6nmorexa [IOK
OtHocHUTENnbHAsS aTOMHAas Macca. )
11 https://m.edsoo.ru/ff0
OTHOCUTENBHAS MOJICKYJISIpHAs Macca 4323c
MaccoBas J0JIs XUMUYECKOIr0 2JIeMEHTa B bubmmorexa LIOK
12 COGHHHCHH’; . . https://m.edsoo.ru/ff0
d350c
bubmuoreka [IOK
13 Konnuecto BemecrBa. Monb. Mossipaast https://m.edso0.ru/ff0
Macca 45230
dusznyecKue U XUMUYECKUE SIBICHUS bubmorexa LIOK
14 . ’ https://m.edsoo.ru/ff0
XuMHYECKasi PeaKIus 437fa
[Ipu3Haky U yCIIOBHS MIPOTEKAHUS bubmorexa LIOK
15 p yCIOBHA TP https://m.edsoo.ru/ff0
XUMHUYECKHUX PEeaKIIHii d43a16
3aKOH COXpaHEHHS MACChI BEIIECTB bubmmorexa LHOK
16 XI/IMI/I‘IGCKlf/Ie S B ’ https://m.edsoo.ru/ff0
d3b88
BrrunciieHus KoJIMuecTBa, MacChl BEIIECTBA bubmmorexa LHOK
17 ’ » https://m.edsoo.ru/ff0
110 YPaBHCHUSIM XUMHUYECKHUX PEaAKIIHIA 45708
Knaccudukanms XuMruaeckux peakiuit bubnuotexa [JOK
18 (coenuHeHMs, pa3I0KEHHs, 3aMEIICHUS, https://m.edsoo.ru/ff0
obmeHa) d3f34
M. B. JIOMOHOCOB — y4€HBIi- bubmmoreka [JOK
19 sHIMKIIoneauct. O0ooIEeHre u https://m.edsoo.ru/ff0
cHCTeMaTu3alys 3HaHUH d40c4
bubnunorexa LIOK
20 I;i‘;g’;j;’;a;epaf:;aﬂﬁj no Teme «Bemectsa https://m.edsoo.ru/ff0
peaxdl d4290
21 Bo3ayx — cmech razoB. CocTaB Bo3ayxa. but6mmoreka [IOK

27


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Kucnopost — 3J1eMEHT ¥ MPOCTOE BEIIECTRO.
O30H

duznueckre 1 XUMUYECKHE CBOMICTBA

https://m.edsoo.ru/ff0

d448e
bubnunoreka LIOK

22 KHCJIOpo/Ia (pEaKIui OKUCIICHHUS, TOPEHHUE). https://m.edsoo.ru/ff0
[TonsiTHE 06 OKCHIAX d4614
Crioco0bI MOTy4eHUS KUCIIOPO/Ia B bubmmoreka [JOK
23 71a60paTOPHUH U MPOMBIILIEHHOCTH. https://m.edsoo.ru/ff0
[TpumeHeHue Kuciopoaa d497a
TemnoBoii 3 PekT XuMUIeCKON peakiium, bubmmoreka [JOK
24 HOHSATHE O TEPMOXUMUYECKOM YPaBHEHHH, https://m.edsoo.ru/ff0
9K30- M SHJIOTEPMHUCCKUX PEAKIIHIX d4790
TomnuBo (HedTh, Yroiab U METaH). bubnnorexa [JOK
25 3arpsi3HeHUE BO3/yXa, CIOCOOBI €ro https://m.edsoo.ru/ff0
PEIOTBPAIICHHS d4cda
[Ipaktuyeckas padora Ne 3 mo Teme bubnnorexa [JOK
26 «[Tony4enue u cobupanue KUCIOpoa, https://m.edsoo.ru/ff0
U3YYEHHUE €r0 CBOWCTBY d4ae?
Bomopos — 31eMeHT u TpOCTOoe BEIECTBO bubmorexa HOK
27 ’ https://m.edsoo.ru/ff0
Haxoxnenue B mpupone d4ddo
. bubmuoreka [IOK
28 dusznuecKkrue U XUMUYECKHE CBONMCTBA https://m.edsoo.ru/ffo
BoslopoJia. [Ipumenenue Boopona 44ddo
bu6nmorexa LIOK
29 [ToHsTHE O KUCITOTAX U COJISX https://m.edsoo.ru/ff0
d50d2
CriocoObI moTydeHust BOIOPO/Ia B bubmorexa LIOK
30 naGopaTopi https://m.edsoo.ru/ff0
d4ddo
[Ipaktrueckas padota Ne 4 o Teme but6mmorexa [IOK
31 «[Tomyuenue u cobupanue BoJ10poJa, https://m.edsoo.ru/ff0
U3YYCHUE €T0 CBOWCTBY daf42
32 MonsipHblil 00bEM ra3oB. 3akoH ABOTapoO bubmorexa OK

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

d542e

Brrancaenus O6’béMa, KOJIN4YECTBa BEUICCTBA

bu6nmoreka [IOK

33 rasa o ero U3BeCTHOMY KOJINYECTBY https://m.edsoo.ru/ff0
BEIIECTBA WU 00BEMY d55a0
Brruucnenus 00bEMOB ra30B 110 ypaBHEHHIO bubmuorexa [IOK
34 peaKiiy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0
OTHOIIICHHIA T'a30B d5708
bu6nmoreka [IOK
35 dusznuecKkue U XUMUYECKHE CBOWCTBA BOIBI https://m.edsoo.ru/ff0
d587a
bubnunoreka LIOK
36 CocraB ocHoBaHuii. [ToHsTHE 00 MHIUKATOPAX https://m.edsoo.ru/ff0
d59e2
Bopna xak pactBoputens. HacbleHHbie u bubmmoreka [JOK
37 HEHACHIIICHHBIE PacTBOPHI. MaccoBast 10715 https://m.edsoo.ru/ff0
BEILIECTBA B PACTBOPE d5b40
[IpakTuueckas padbora Ne 5 o teme bubmmnoreka HOK
38 «[TpuroToBieHune pacTBOPOB € ONpeAETEHHON https://m.edsoo.ru/ff0
MacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBAY d5eba
KonTponbHas padota Ne2 o reme BH6H_HOTeKa LOK
39 «Knenopon. Bogopor, Boxa» https://m.edsoo.ru/ff0
' ' d6342
Oxkcupsl: cocTaB, KiacCU(pUKAIIUS bubmiorexa LIOK
40 ) ’ ’ https://m.edsoo.ru/ff0
HOMECHKJIATypa 46646
[TonyyeHue u XMMUYECKHE CBOMCTBA bubmuorexa [IOK
41 KUCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0
OKCHJIOB d664e
OcHoBaHMusI: cOCTaB, Ki1accupuxanms bubmorexa [IOK
42 ‘ ’ ’ https://m.edsoo.ru/ff0
HOMEHKJIaTypa 467ca
[Tonydyenune u XuMHYECKHE CBOMCTBA bubmorexa [IOK
43 https://m.edsoo.ru/ff0

OCHOBaHUM

d67ca
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocraB, kiiaccudukanus,

but6mmoreka [IOK

44 https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee?
bu6nmorexa [IOK
45 [Mony4eHne u XUMUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0
dfee2
Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubmmorexa LIOK
46 PEHHE): ypa, https://m.edso0.ru/00a
MOJIyYeHUs, XUMUYECKUE CBOWCTBA 49474
iy o o P B LOK
47 P 8 https://m.edso0.ru/00a
«OCHOBHBIC KJIACCHI HEOPTAHUIECKHUX d9b7c
COETMHEHUI)) EE—
I'enetnueckas CBA3b MEXKIY KIacCaMH bubmmorexa [IOK
48 Ay X https://m.edsoo.ru/00a
HEOPTaHMYECKUX COCAMHCHUN 49350
bubnuoreka [{OK
49 O06001IeHrEe U CUCTEMATH3aLHs 3HAHUI https://m.edsoo.ru/00a
d9ch2
" bu6nmorexa LIOK
50 Kontponbnas padota Ne3 no teme Ovc"HOBHHe hitps://m.edsoo.ru/00a
KJIACChl HEOPTAHUYECKUX COETUHEHUN d9e1a
[lepBble MOMBITKU KJIaCCU(PHUKALIMN bubmuoteka [IOK
51 XHUMHYECKHUX 37IeMeHTOB. [ToHsATHE 0 Tpymmax https://m.edso0.ru/00a
CXOJHBIX DJIEMEHTOB doffa
ITepuonnueckuit 3axoH u Ilepuoanueckas bubmuoreka [JOK
52 crcTeMa XUMHUYECKUX anmeMenToB J1. 1. https://m.edsoo.ru/00a
MenneneeBa dab2c
but6mmoreka [IOK
53 [lepronpl, rpymbl, TOATPYIIIBI https://m.edsoo.ru/00a
da52c
Crpoenue atoMoB. COCTaB aTOMHBIX S171€ Bubmmorexa [IOK
54 p : ACP. https://m.edso0.ru/00a

HN30TOmEI

da342
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

but6mmoreka [IOK

55 anemeHToB [lepuoauueckoii cucremsr . Y. https://m.edsoo.ru/00a
MeHnneneesa da6hc
XapakTepucTHKa XUMUYECKOI0 3JIEMEHTA 10 bubmuorexa [JOK

56 ero noJsiokeHuto B [leproanyeckoii cucreme https://m.edsoo.ru/00a
. U. Menneneesa da824
3nauenue [leproanyueckoro 3akoHa s bub6nmoreka [IOK

57 pa3BUTHUS HayKu U nipakTtuku. [1. . https://m.edso0.ru/00a
MeHneneeB — y4€HbBIN, IEAATOT W TPaskIaHUH da96e
DJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubmorexa [IOK

58 https://m.edso0.ru/00a
XUMHYECKHX DJIEMECHTOB

daab8
bubnunoreka LIOK

59 HonHas XuMU4ecKas CBSI3b https://m.edsoo.ru/00a

dac34
bubnunoreka LIOK

60 KoBanenTHast mojisipHas XUMHUY€ECKas CBSI3b https://m.edsoo.ru/00a

daab8
bubmmoteka IIOK

61 KoBaneHnTHast HemosipHas XUMUYECKasi CBS3b https://m.edso0.ru/00a

daab9
bubmmoteka IIOK

62 CrerneHb OKUCIICHUS https://m.edsoo.ru/00a

dae28
but6mmoreka [IOK

63 OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH https://m.edsoo.ru/00a

db076
bubnunorexa LIOK

64 OKHUCIUTENN U BOCCTAHOBUTEH https://m.edsoo.ru/00a

db076

65 KonTtponbhas padora Ne4 o treme «Ctpoenue Egs;?l?rféelcdascﬁ)?’EIOOa
aToMa. XMMHYECKast CBSI3b»

db486
66 Peseprubrit ypok. O6001eHIE 1 bubnuorexa [JOK
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

67

68

cUCTeMaTH3alus 3HaHUH

PeszeprubIil ypok. O60011eHIE U
crucTemMaTu3auus 3HaHUI

Peseprubrit ypok. O60011eHNE U
crucTemMaTu3auuvs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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https://m.edsoo0.ru/00a
db33c

bubnunoreka LIOK
https://m.edsoo.ru/00a
d9ch?2

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d61c6
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9 a KUIIACC

No KoanuecTBO 4acoB Jlara Hara JJleKTPOHHBbIE HU(PPOBHIE
R Tema ypoka KoutpoubHbie IIpakTuueckue dakr oOpa3oBaTe/IbHbIE
n/n Bcero IUIaH
padoThI padoThI pecypcbl
[Tepuonuueckuii 3aKoH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX d1eMeHTOB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa

, | oo s B LOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTNIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel no reme

5 «IToBTOpeHue u yriay0ineHue 3HaHu 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccudukanus XuMruueckux 1 bu6mmoreka [JOK
peaKIuii 10 PA3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0

;| Mo osmepoem smarvrch | B 10K

' https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
[TonsiTHE 0 XMMHUYECKOM
aBHOBecHH. DaKTOPHI, BIUSIONINAE
8 Ea CKOPOCTb XI/IMI/I‘{SCK,OI\/'I peaKILILlI/H/I u 1 bubmorexa LHOK
https://m.edsoo.ru/00adc28c
MTOJI0KEHUE XUMHYECKOTO
paBHOBECHS

9 OKuCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakun https://m.edsoo.ru/00adcade
Teopus KTPOJIHUTAUECKOM

10 ﬂzgfounaaifnnpg;mbH;g I/IOCJIa6I>Ie 1 bubmiorexa LOK

: https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI

11 HoHHbIe ypaBHEHHUs peakui 1 bubmorexa HOK

https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XHUMHUYECKHE CBOMCTBA KUCIOT U

12 OCHOBaHHI B CBETE MPEACTABICHUI bubnmoreka [JOK
00 3JIEKTPOIUTHUCCKOM https://m.edsoo.ru/00add5d8
JIUCCOLIAIAN
” i(ngqg;:;ﬁ:; Pf;c:)pécma COJIEN B CBETE Bubmorexa LIOK
pel . https://m.edso0.ru/00add8b2
ANEKTPOIUTUICCKOU TUCCOITUAITTU
14 [Tonsatre o ruapoIU3€E COJIEN Enbmorexa OK
P https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HAHUN https://m.edso0.ru/00addd12
15 | o e ek BuGanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1a4»
7 | o oo BuGanorexa LIOK
p A AL https://m.edso0.ru/00addecO
XUMHYECKHE PEAKIIUHA B PACTBOPAX)
18 | Koo o BuGmiorexa LIOK
puMep https://m.edsoo.ru/00addfe2
XJIopa
10 | xmeeons contiorns somonns BuGmiorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
2| oo o BuGworexa LIOK
YHCHHC . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE e€ CBOMCTBY
N | Xt poveoati. oo o BuGorexa LIOK
PeaKiH, A https://m.edso0.ru/00ade488
pEeareHTOB J1aH B H30BITKE
29 OO6mrast xapakTepuCTHKA DJIEMEHTOB bubnuorexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTponHsie MOI[I/I(I)I/.I.KaI_II/II/I cepm.u Bubmorexa [IOK
23 Haxosxnenue cepsl 1 €€ coeTMHCHUI

B IIpupoJie. XMMHUYECKHUE CBOWCTBA

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

CepoBonopo/i, CTpOCHHUE,

bu6mmoreka [IOK

24 du3ryuecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
KCHJIbI CEPBI. Hasi KUCJIOT
25 gngngeczflle) u )gg[)njemnceﬂo ) bubmorexa [IOK
. https://m.edsoo0.ru/00adea28
CBOWCTBA, MPUMEHCHUE
XUMHYECKUE PEAKLINH, JIEKALUE B
OCHOBE ITPOMBIIINIEHHOTO CIIOcO0a

26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubmmorexa [IOK
XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYIKaroIIen Cpeibl COeIMHECHUSIMU
CephI
Brraucienne MmaccoBoit 1071 BEIXOa bu6mmoreka [IOK

27 )

NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEPUCTHKA 3JICMEHTOB

28 VA-rpynnsl. A30T, bubnnorexa [HOK
pacrpoCTpaHEHHE B IIPUPO/IE, https://m.edsoo.ru/00adeea6
(bu3HYecKre U XUMUIECKIE CBOHCTBA
AmMHak, ero Gpu3nvecKue u

29 XI/IMI/Iqaec;KiIeO c?;oglcni; nf)nyquI/Ie " bubmmorexa [TOK

’ https://m.edso00.ru/00adf004
MIPUMCHCHUE
IIpakTrueckas Ta Ne 3 o Tem
30 «ﬁ?)nyqeflileaal\?;g(aixz J\Ir/13ifqe(;mz eio bubmmorexa [TOK
. ’ https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKue u bu6mmorexa [IOK
XUMHUYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnons30BaHre HUTPATOB U COJICH
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX

32 yﬂogpeﬁnﬁ. XH?\:[:HqZCKoeep bubmorexa [IOK

o https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSMH a30Ta
dochop. Oxeun pochopa (V) u Bu6morexa LIOK
33 dbocdopHas kucnora, pusnveckue u

XHUMHUYCCKUC CBOfICTBa, IIOJIYUYCHHUEC

https://m.edsoo.ru/00adf68a
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Ucnons3oBanne pocdaros B

34 Ka4yecTBE MHUHEPAIbHBIX yI0OpEHUH. bubmumoreka [IOK
3arpsi3HEHHE PUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu

SR S A — Bufimiorera LIOK

PEAS https://m.edso0.ru/00adfd9c
CBOWCTBa
Oxcunsl yriaepona, ux Gusnveckue u

36 XHUMHYECKHE CBOMCTBA. bu6mmoreka [IOK
DKOJIOTHYECKUE POOIICMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHas KUCIOTA U €€ CONu bubmorexa [TOK

https://m.edso0.ru/00ae006¢
[TpakTuueckas pabora Ne 4 o Teme

38 "IlosrydeHue yrieKucioro rasa. bubnnorexa [HOK
KauecTBenHast peakiys Ha KapOOHAaT- https://m.edsoo.ru/00ae027e
noH"

[TepBOoHaYaAIIEHBIC TIOHATHS
39 OpelPaHOI/I‘?eCaIiII/IX BeeIJ_ICOCTBaX K(é)li 0 bubmaorexa [JOK
https://m.edsoo.ru/00ae054e
COCIIMHEHUSX YIIIepo/ia
40 Kpemnunii u ero coenuHenus bubmaorexa [JOK
https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5. Pemenue

a1 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuotexa [JOK
«BaxxHel1e HeMeTaTbl U UX https://m.edso00.ru/00ae0bf2
COCTUHEHUS

o
2 Bamcime neveramn o ubmiorera LIOK
https://m.edsoo.ru/00ae0el8
COCTTUHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
3JICMEHTOB — METAJLIOB.
43 Meramnnueckas CBs3b U bubmmorexa [IOK

MeTaJUIMYecKasi KpUCTauIn4ecKas
pemérka. PU3NYECKUE CBOMCTBA

https://m.edso0.ru/00ae103e
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METAaJIJIOB

XUMHUYECKHE CBOMCTBA METAILJIOB.

44 DNEKTPOXUMHUECKUN Psift BH6H_HOTeKa LIOK
HATIPSKEHITH METATIOB https://m.edso00.ru/00ae1156
OO6mmwme crmocoOb! MOTyYeHUS
g | e Conmm: Do v Bumorera LOK
’ https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB BH6JI_HOTeKa HOK
https://m.edso00.ru/00ae1278
bubanoreka [IOK
47 [Henowrere MeTais! https://m.edscL)E).ru/Oan14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJus https://m.edso0.ru/00ae14b2
49 Ilenoyno3eMeabHbIE METAJIBI — bubmuorexa [JOK
KaJIbI[Ui ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxxueline coenMHEHNS KaJIbIU bubmaorexa [JOK
https://m.edso0o.ru/00ae15e8
51 0606H36HI/I6 Y CHCTEMAaTHU3aLINS
3HAHUH
59 JKEcTkocTh BOABI M CIOCOOHI €€ bu6mmoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
| hGemoon s m ot el bu6morera LIOK
yerpasems” https://m.edso0.ru/00aelae8
. bubnuorexa [JOK
54 Amomminii https://m.edsgj.ru/Oanch
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuorexa [IOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmnoreka [JOK
56 Keneso https://m.edng.ru/OanldSG
57 OKcuIpl, THIPOKCUIBI U COJIU XKeje3a bu6mmorekxa [IOK

37


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

(1) u xeme3a (1)

https://m.edso0.ru/00ae35e6

O06001IeHEe U cCUCTEMAaTA3 AU

58 . 1
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 bu6mmoreka [IOK
«BaskHeliIe MeTaIbl U X https://m.edsoo.ru/00ae3de8
COCTUHCHUS
BhruncieHus mo ypaBHEHUAM
XUMHUYECKHUX PEaKIIHid, €CIIN OJIUH U3
60 peareHTOB J1aH B U30BITKE MU 1 bubnnoreka [JOK
COIEPKHUT IpUMECH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJIA MIPOTYKTA
peakuuu
61 O00011IeHIE U CUCTEMATU3AIUS 1
3HAHUU
Kontponbnas padota No4 o reme
62 «Baxxneunme MeTauibl ¥ UX 1
COCITUHEHUS
63 BemectBa u marepuassl B 1 bubnnorexka [JOK
[MOBCEIHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HEHUE 1 bubnuoreka [IOK
OKpYKaIOIIeH cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B pemeHnn 1 bubnnorexka [JOK
9KOJIOTMYECKUX MpoliieM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O6006111eH1E 1 1 bubnnoreka [JOK
CHCTEMATH3aLU 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o0111eHNE U 1 bubnuoreka [IOK
cUucTeMaTU3alvs 3HaHUI https://m.edso0.ru/00adb33c
68 PesepBHblit ypok. O6006111eH1E 1 1 bubnnoreka [JOK
CHCTEMATH3aLU 3HAHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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906 KUIACC

No KoanuecTBO 4acoB aTa Hara JJleKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Kontponbnpie  IMpakruueckme . dakr o0pa3oBaTe/IbHbIC
padoThI padoThI pecypchl
[lepuoauueckuii 3aK0H.

1 Ilepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX di1eMenToB J1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XII/)IMI/I‘IGCKI/IX 3JICMEHTOB 1 bubmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MMEPHOJIOB
Knaccudukanus u HoMeHKIIaTypa bu6mmoreka [IOK

3 1 ]

HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunsl xumMuueckoil CBA3U U THUIIBI 1 bu6mmoreka [IOK
KPUCTANIHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpomasnas padora Nel mo teme

) «IToBTOpEHue U yriyOiaeHue 3HaHUM 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca»

Knaccudukanus XumMuueckux bu6mmoreka [JOK

6 o 1 )

PEaKIyii 0 Pa3InIHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
ITorsATHE O CKOPOCTH XUMHYECKOH

7 eaKIu1 HOH}II?FI/IG 0 TOMOTE€HHBIX 1 1 Eubmorexa IIOK
PCAKIIHH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
ITouarue o XUMHYECKOM

aBHOBeCHUU. PAaKTOPLI, BIUSIOIINE
8 Ea CKOPOCThH XHMHqECKoﬁ eaKII_IIII/II/I U 1 bubmmorexa LJOK
P p https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuorexa [IOK

9 1 )
peaKiuu https://m.edsoo.ru/00adcade
Teopns 3IeKTPOTATHIECKOMN

p P bu6mmoreka [IOK

10 nuccornranuy. CHIbHBIE U CIa0bIe 1

OJICKTPOJIUTEI

https://m.edso0.ru/00adcd68
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bu6mmoreka [IOK

11 Honnie ypasHeHus peaxiumii https://m.edso0.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHU B CBETE MPEACTaBICHUI bu6mmoreka [IOK
00 3JIEKTPOJINTHUCCKOM https://m.edsoo.ru/00add5d8
IUCCOLIMAIANA
» iI(I/IeMI;I;I:;I;ZIE Hc;(())pécma COJIEH B CBETE Bubmorexa LIOK
pel . https://m.edso0.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI
14 Iloustue o runpouse coien Eubmorexa IIOK
Ap https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATHU3AIUS bu6mmoreka [IOK
3HAHUN https://m.edso0.ru/00addd12
16 gg:éi?{zzcgzgniaiﬁzéfa;HLIX Bronmozexa LIOK
p https://m.edsoo.ru/00addbfa
3a7a4uy
17 | Omorommeeo s BuGworexa LIOK
P A HHALHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PaCTBOPAX)
18| Rumasomne oroficrsn n mpmops BuGmiorera LIOK
pHUMEp https://m.edsoo.ru/00addfe2
xJjopa
19 | rmmeonns onoiiorms, nomyeene BuGworexa LIOK
» HOJTYHCHHC, https://m.edso0.ru/00ade104
MIPUMEHEHUE
2 | oo st crm BuGorexa 10K
YHCHHS . ’ https://m.edso0.ru/00ade348
U3y4eHue e€ CBOMCTB»
21| xummmrestacn povn, oo o 3 BuGmorexa LIOK
PCAKLIHH, & https://m.edso0.ru/00ade488
peareHToB JIaH B U30BITKE
22 OO01mas xapakTepuCTHKa dJIEMEHTOB bubnmnorexa [JOK
VIA-rpymrsl https://m.edsoo.ru/00ade64a
23 AnnoTpornHbie MOAU(DUKALIUU CEPHI. bubnuorexa [IOK
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Haxoxnenue cepbl U €€ COeTMHEHU N
B [IpUpOJIe. XUMUYECKHE CBOWCTBA
cepbl

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

CepoBoopo/1, CTpOCHHE,

bu6mmoreka [IOK

24 (Gu3nyecKre 1 XMMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
| am o Copas o B LOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE ITPOMBILIIEHHOT'O Crocoba

26 MOJIYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY’Karollel cpeibl COeAMHEHUSMU
cepbl
Brranciierne MaccoBoit 40U BBIXO/1a bu6mmorexa [IOK

27 )

IPOIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHKA 3JIEMEHTOB

28 VA-rpynmnsl. A30T, bubnnorexka [JOK
pacnpocTpaHeHUe B IPUPO/IE, https://m.edsoo.ru/00adeea6
du3nUecKre U XUMHYECKHE CBOWCTBA

29 ?I/IIVII\/IIVII/IPII{aeIi’KiIF: cigzllgigzKE(e);yquHe u bubmmorexa [TOK

’ https://m.eds00.ru/00adf004
pUMEHEHHE
o
30 dlonpecnme s, sy oro uGmiorexa LIOK
9 ’ https://m.edso0.ru/00adf180
CBOICTB»

31 A30THas KuCI0Ta, €€ husndeckue u bubnnoreka [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH

| s e B LOK

) . https://m.edsoo0.ru/00adf518
3arps3HEHUE OKpYXKaroleil cpeibl
COEMHEHUSIMH a30Ta
33 ®docdop. Oxcua pochopa (V) u bubnuorexa [JOK
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dbocdopnas kuciaora, puznyeckue u
XUMHUYECKHE CBOWCTBA, MOTyYCHHE
Hcnons3oBanue pochatos B
Ka4eCTBE MHHEPAIbHBIX yIOOPECHUH.

https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK

34 3arpsi3HEHUE PUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
B npupose (oot n tmmsccie BuGmorexa LIOK
L7 https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupsl yraepoaa, ux pusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TPOOIIECMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcH0M yriepoaa (1V)
37 VYronbpHas KUCI0Ta U €€ COJu bubmorexa [IOK
https://m.edso0.ru/00ae006¢
[IpakTrueckas padora Ne 4 o reme
38 "IlonyyeHue yriaekuciaoro rasa. bubnuorexa [IOK
KavecTBeHHast peakius Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
1oH"
3 oprammecun semtcermax K o BuGmorexa LIOK
https://m.edsoo.ru/00ae054e
COETMHEHUSIX yTepoaa
40 Kpemuuii u ero coennnenus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
a1 9KCIIEPUMEHTANBHBIX 3aa4 10 TEME bubnmoreka [JOK
«Bakueinme HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
o
2 B neverm Bumnoreka LIOK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS)
OO01mast XxapakKTepUCTHKA XUMUISCKUX Butmiorexa LIOK
43 3JIEMEHTOB — METAJIOB.

MeTtannnueckas CBI3b U

https://m.edso0.ru/00ae103e
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MeTaJUInYecKasi KpUCTaNInIecKast
pemérka. PU3n4YECKUe CBOMCTBA
METaJUIOB

XUMHYECKHE CBOMCTBA METAIJIOB.

bubmuoreka [JOK

44 ggggz&g{féﬁ:g:;gm https://m.edso00.ru/00ae1156
OO6mue crmocoOb! MOTyYeHUS
g | e o Do Bumorers 110K
’ https://m.edso00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJEPIKUT
IPUMECHU
46 [TonsTHE O KOPPO3UH METAIIIOB BH6H_HOTeKa LIOK
https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 IHenosmpie MeTanbl https://m.edscL)E).ru/Oan14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIBI — bubmuorexa [JOK
KaJIBIUI U MarHuit https://m.edsoo.ru/00ae15e8
50 Baxwueiinme coeMHEHNS KaabIHs bubmorexa HOK
https://m.edsoo.ru/00ael15e8
51 O606I£I€HI/IC U CUCTEMaTH3aIH
3HAHUKN
59 JKEcTKOoCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
o | HEsmeas s 6o e Bumorera LOK
yerpanerms” https://m.edso0.ru/00aelae8
. bubnuorexa [JOK
>4 Aol https://m.edsgj.ru/Oanch
55 AmdotepHble CBOMCTBA OKCHIA U bubnuorexa [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneszo bubnmoreka [JOK

43


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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OKCI/II[LI, THAPOKCUABI U COJIM KEJIE3a

bu6mmoreka [IOK

> (I1) u xenesa (1) . https://m.edsoo.ru/00ae35e6
58 O6OGIEI€HI/IC Y CUCTeMAaTH3aIIHs 1
3HAHUU
[TpakTruueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnmoreka [JOK
«Bakueiinme MeTauIbl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruunciienus 1o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CJIH OJIUH U3
60 peareHTOB JIaH B U30BITKE WX 1 bubmuorexa [JOK
COJICPXKHUT IpUMECH. Bbruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIH BBIX0JIa MPOYKTa
peakuuu
61 O6OGI£I€HI/I€ U CHCTEMaTHU3aIUs 1
3SHAHUU
KonTponbHas padora Ne4 mo teme
62 «BaxxHeumme MeTaIbl U UX 1
COCTUHEHUS
63 Bemecrsa u maTepuansl B 1 bu6nmoreka [JOK
MOBCEHEBHOM KU3HU YelIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHne 1 bubnnorexka [JOK
OKpYXXarollel cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemieHnn 1 bubnnoreka [JOK
9KOJIOTHYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
CHUCTEMATH3AIMs 3HAHMMA https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHMEe 1 1 bubnnoreka [JOK
CHUCTEMATH3aLUs 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuorexa [IOK
CHCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1.Pynsutuc I'.E. Xumus.Heopranmdeckas xumus.8kiacc:yaeOHuk —M.:IIpocBemenne,202 1
2.Pynzutuc I'.E. Xumusa.Heoprannueckas xumus.Oprannueckas xumus 9knacc:yueoHuk —M.:IIpocsemenue,2014
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1.ITIporpamma kypca xumuu 11 8- 9 kiraccoB 0011e00pa3oBaTeNbHBIX YUpekKIeHUH (0a30BbIi ypoBeHb). Aemop. 'apa H.H.
2.Panenxuii A.M. Xumus./[unakruaeckuit matepuai.8-9ximaccei:mocodue s yuuteneit oomeoopas. Opranuzanuii —M.:I1pocsemenne,202 1
3.I'opkoenko M.IO. [Toypounsie pazpaboTku o xumuu:8-9 kinacc.-M.BAKO,2007

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.https:/resh.edu.ru/ Poccuiickas 3JeKTpOHHAS IIKOJIa

2.http://www.chemnet.ru I'azera «Xumusi» u cailT i yuurtens «5 uny Ha ypoK XUMHN)

3.http://him.1september.ru Enunas komnekuus LIOP: [IpenMerHas KoyuieKuus « XHUMHS

4.http://school-collection.edu.ru/collection/chemistry EctectBenno-Hay4Hbie skcriepuMeHThl: Xumusi. Komnekius Poccuiickoro o01ieo0pa3oBaTebHOIO opTaia
5. http://www alhimik.ru Beepoccuiickast onummnuaza KoIbHUKOB 10 XUMUHU

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

FOCYAAPCTBEHHOE BHO)XETHOE OBLLEOBPA30BATEJ/IbHOE 11.09.23 23:30 (MSK) CepTtudukat 2ED549C221E126945D1FABD96572§66C2
YYPEXAEHMWE LUKOJIA-UHTEPHAT KYPOPTHOIO PAAOHA

CAHKT-TMETEPBYPTA "OJIMMMNUIACKNIA PE3EPB", BarxuH Bsuecnas
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