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INOACHUTEJIBHAA 3AIINCKA

[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUsI COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OOpa30BaTEIHHOM MPOTpaMMbl OCHOBHOTO
obmero obpazoBanus, npencraBieHHbIXx B OI'OC OO0, a Takxke Ha OCHOBE (enepanbHOM
paboueii mporpaMMbl BOCIIUTAHUS U C YY4ETOM KOHIICTIIMH TPENOJAaBaHus y4eOHOTO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmMa mo xuMuu Aa€T MpelICTaBICHHE O IENiX, OOIIe cTparerud oOydyeHus,
BOCTIIUTAHUS W PA3BUTHS OOyYaIONIMXCS CPEICTBaMU Yy4eOHOrO MpeaMeTa, YCTaHABIMBAET
00s3aTeNbHOE MIPEIMETHOE COJEpKaHUE, MPEAYCMATPUBAET PaCIpeieeHUe €ro Mo Kiaccam U
CTPYKTYPUPOBAHUE M0 pa3jiesiaM U TeMaM MPOrpaMMbl MO0 XUMHUH, OMPEEISIET KOJINYECTBEHHbIE
Y KaYECTBEHHBIE XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO MOCIE0BATEIbHOCTD U3YUEHUS
XUMHUH C YIETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO mporiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUaIONIUXCsI, OMPEIEIIeT BOZMOKHOCTH IIPeIMETa IS peaan3aiuu
TpeOOBaHUIl K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOI MpOrpaMMbl Ha YpOBHE
OCHOBHOTO 00111ero o0pa3oBaHus, a Takke TpeOOBaHUN K pe3yjibTaraM OOydYeHUS XUMHH Ha
YpOBHE IIeJiel M3Y4YeHHsI MPEMETa U OCHOBHBIX BHIOB YU4e€OHO-II03HABATEIHHOU JESATEIbHOCTH
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XUMUU CIYKUT OCHOBOU At POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCS, €T0
MPEJICTABICHUI O MAaTepUAIbHOM E€IHUHCTBE MUPA, BAXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 SBOJIIOIMH BEUIECTB B MPUPOE, O MYTAX
peuieHus: TIIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHSL YEJIIOBEUECTBA — CHIPHEBOM,
OHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOIIeM 31paBOOXPAHCHUS.

W3ydyeHre XUMHH: CIIOCOOCTBYET pealid3alliii BO3MOXHOCTEH MJii CaMOpa3BUTHUS U

dbopMUpOBaHUS KYIbTYPHI
JUYHOCTH, €€ oOmed M (QYHKIMOHAIBHOM TPaMOTHOCTH; BHOCUT BKJIaJ B (OpMHUPOBaHUE
MBIIUICHHS ¥ TBOPUECKUX CIIOCOOHOCTEN 00yJaroNXCsl, HABBIKOB MX CAMOCTOATEIHLHON y4eOHOM
NEeSTENIbHOCTH, HSKCIEPUMEHTATbHBIX M HCCIEJOBATEIbCKUX YMEHHH, HEOOXOMUMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B MPO(ECCUOHATBHON NEITeIbHOCTH; 3HAKOMHUT CO CHEIU(UKOMA
HAy4YHOT'O MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIsIa HAa €IMHCTBO MPUPOABI U
YEJIOBEKa, SBJISIETCS OTBETCTBEHHBIM JTanmoM B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU
TPAMOTHOCTH OOYYAIOIIMXCSI;  CIMOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTUYECKOE
00pa3oBaHue 00yUYaIOIIUXCA.

JlanHble HampaBiieHHs B OOy4YEHHM XUMHH 0OecneduBaroTCs creruuKON coaep KaHUs
y4eOHOTr0 MpeaMeTa, KOTOPBIH SIBISETCS NeAaroruuecky aJanTHPOBAHHBIM OTPAKEHUEM 0a30BOM
HAyK! XHMUWH Ha OMPEEIEHHOM 3Tane €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs OPHUEHTUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYANBHBIX MOHATUH XUMHH, OCHOB HEOPTaHHMYECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TOHITHI OPraHMYeCKON XUMHUH.

CtpyKTypa coaepkaHusi MpOorpaMMbl IO XUMHUHM CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ m3zyudeHuro. CopepkaHue CKIAIbIBAETCS M3 CUCTEMBI MOHATUA O XUMHUYECKOM
DJIIEMEHTE W BEHIECTBE M CHCTEMbl MOHITHA O XUMHUecKOW peakmuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl O MPHUHIUIY IOCIEAOBATEIbHOIO Pa3BUTUSI 3HAHUM Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— @TOMHO-MOJICKYJIAPHOI'O YUCHUSA KaK OCHOBBI BCEI0 €CCTCCTBO3HAHUS



— Ilepuonnueckoro 3akona J[. 1. MenpeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— TIPEJICTABICHUN 00 AIEKTPOIUTUIECCKON JUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HAa OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO YPOBHS K JPYTOMY, BBITIOJTHSS
GyHKIIMY 00BSICHEHHS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOTYYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHHe MpOrpaMMbl IO XHMHH CIIOCOOCTBYET (HOPMUPOBAHHUIO TMPEACTABICHUS O
XMMUYECKOM COCTABISIOIIEH HAydyHOM KapTUHBI MHUpPAa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LEHHOCTHOTO OTHOILLIEHUS K HAYYHOMY 3HAHUIO U METO/IaM IO3HaHUs B Hayke. M3ydueHne Xumun
MPOUCXOUT C MPUBJICYCHUEM 3HAHUI U3 paHee U3YUYEHHBIX YUeOHBIX MpeAMeToB: «OKpyKaroluit
Mup», «bruonorus. 5—7 knaccel» u «dusuka. 7 Kaaccy.

[Tpy n3ydeHNn XUMHH IPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB XUMHYECKOW HAYKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUUECKOMN JIEATEILHOCTH YeJIOBEKa U KaK OJHOT0 U3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. 3ajada y4eOHOro MpeaMeTa COCTOUT B (OPMHUpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUI — BaXHEUIINX (PAKTOB, MOHSTUN, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHWI MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
MPHUOOIIEHNU K HaAyYHBIM METOaM IMO3HAHUS MPU U3YUYEHUH BEIIECTB U XUMUYECKUX PEaKkinil, B
dbopMUpPOBaHUM ¥  Pa3BUTHH  MO3HABATENbHBIX YMEHHH U HMX [PUMEHEHHH B
y4eOHOIMO3HABATEIbHOW U  y4e€OHO-UCCIIEOBATENIbCKON JESATEIbHOCTH, OCBOCHHUU IpPaBUII
0e301acHOro 0OpaIIeHus ¢ BEMIECTBAMH B TOBCETHEBHOM JKNU3HU.

[Ipy m3ydyeHHH XMMHU Ha YpOBHE OCHOBHOTO OOIEro OOpa3oBaHMs BaXHOE 3HAYCHHE
MpPUOOpPEH TaKKe LeH, KakK:

— dbopMUpOBaHHE  HHTEUIEKTyaJllbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
€caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHSATHIO DPEUICHHH, CIOCOOHOMN
aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HH,

— HANpaBJICHHOCTh OOYYEHHUS! Ha CHCTEMATHYECKOE MPHOOIIECHHE O0YJaromMXCs K
CaMOCTOSITENIbHOW  IMO3HABATEIbHOW  JEATEIbHOCTH, HAY4YHbIM  METOJaM  IO3HAaHWI,
(bOopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— o0ecrnieyeHre yciIoBuil, ClIOCOOCTBYIOMIUX IPUOOPETEHUIO 00YUaIOIIUMUCS OIbITa
pa3HoOOpa3HON AEATEeTbHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

- dbopmupoBanne 001IeH PYHKITMOHAIBPHOW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJIE YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIONb3YSl 3HAHUS
U ONBIT, TMOJYYEHHbIE MPH H3YYCHHH XHMHHU, MPUMEHSATh WX MPH pPELIeHHH MpolieM B
IIOBCEIHEBHOM JKHU3HM U TPYIOBOH JIE€ATENBHOCTH;

— dbopMupoBaHre y OOYYAIONIUXCS TYMAHUCTHYECKUX OTHOIICHHH, MOHUMaHUS
[IEHHOCTH XWMUYECKHX 3HAHUU NJIsi BHIPAOOTKH KOJIOTHMUECKH IEJIECO00pa3HOro MOBEIACHUS B
OBITY W TPYIOBOW MAESITENFHOCTH B LEISAX COXPAHEHHs] CBOETO 3JI0POBbS W OKpYKaroIIen
MPUPOHOMN CpeIbI;

- pa3BUTHE MOTHBAIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO |
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MPOUIIS ¥ HAMTPABIEHHOCTH JAIbHEUIIIETO O0yUCHHSI.

OO61ee yuCiIo 4acoB, OTBEIEHHBIX IS M3YYEHMS] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBanwus, cocTaisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B Henelo), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).






COJAEPKAHUE OBYYEHUA

8 KUIACC IlepBoHayanbHbIe XHMHYECKHE MOHATHS

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4YeJIOBEKa. XMMHS B cuUcTeMe Hayk. Tena u
BeniecTBa. Gusnyeckue CBOWCTBA BEIECTB. ArperaTHOe cOCTOsIHUE BelecTs. [TonsaTue o meTonax
no3HaHus B XuMuH. Yuctele Benecta 1 cMecH. CriocoObl pa3faeneHus CMEeCeu.

ATOMBI 1 MOJIEKYJIBI. XUMHAYECKUE HIEMEHThI. CUMBOJIBI XMMHUYECKUX 2JIEMEHTOB. [IpocTeie
Y CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumnueckas popmyina. BaqeHTHOCTE aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHocUTenpHas aToOMHas Macca. OTHOCHUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBas 10i151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Komunyectso BemecTsa. Moiubs. MosnsipHas macca. B3auMOCBs3b KOJIMYECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX eIMHUII BeliecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

@u3nyeckue M XUMHUYECKHE SIBJICHUSA. XUMHUYECKas peakuus U €€ IpHU3HaKu. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuukanms XUMMHYECKUX pPeaKkIui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XUMUYECKOM MOCy0i, paBuiaMu paboThl B
naboparopun 1 mpuéMaMu 00paIIeHUs ¢ 1a00paTOPHEIM 000PYIOBAHUEM, U3YICHHUE U OTICAHHE
¢du3nIecKuX CBOMCTB 00pa3IOB HEOPTAaHUYECKUX BEIECTB, HA00IeHne (pr3nuecKuX (TU1aBjIeHne
BOCKa, TasiHUE JIbJla, PACTUPaHKE caxapa B CTYIIKE, KUIIEHUE U KOH/IEHCALUs BOJIbl) U XMMHUYECKUX
(ropeHue cBe4M, NPOKAIUBAHHE METHOW IPOBOJIOKHM, B3aUMOJEHCTBHE Mella C KHCIOTOMH)
SBJICHUH, HAOJIOJICHNE U ONMCAHUE MIPU3HAKOB MPOTEKaHHUsI XUMUYECKUX PeakLuil (pa3ioxkeHue
caxapa, B3aMMO/IEHCTBHE CEPHOM KHCIIOTHI ¢ XJI0pUIOM Oapus, passiokeHnue ruapokcuia meau (1I)
IpU HarpeBaHUH, B3aMMOJEHCTBHE Xkeie3a ¢ pactBopoM coiu Mmeau (II), nzydenue crnocoboB
paszeneHuss cMecell: C IMOMOULIbI0 MAarHuTa, (QUIbTPOBaHME, BbIAPUBAHUE, IUCTUILIALMS,
xpomarorpadus, NpoBeIeHNEe OYMCTKH TOBAPEHHOM COJM, HAOJI0CHNE U ONUCAHUE PE3YIIbTATOB
IIPOBEJECHUS OIIbITA, MIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHMs MacChl, CO3JaHUE MOJIEIEH MOJIEKYJI
(IIapoCTepKHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopojg — 371eMEHT U NMPOCTOE BELIECTBO.
Haxoxnaenue kucnopona B npupoje, Gpusndeckre 1 XUMUYECKUE CBOMCTBA (peaKIMU FOpEeHHs).
Oxkcupnpl. Ilpumenenue xuciaopoga. CrocoObl MOIydeHMs] KHUCIOpoAa B Jaboparopuu U
npoMelnuieHHOCTH. KpyroBopor kucnopoga B npupozae. O30H — aloTporHas MoauduKanus
KHCIIOpOJa.

TeroBoil 3QQexT XMMHUYECKOW peaklnH, TEePMOXMMMUYECKHE YpaBHEHHUS, HK30- U
SHIOTEPMUYECKUE peaKIMHU. TOMIMBO: Yrojib M METaH. 3arpsi3HEHUE BO3/AYyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — anemeHT u npocroe BeiecTBo. HaxoxaeHne Bogoposa B pupoae, pusnueckue
U XUMHUYECKUE CBOWCTBA, MIPUMEHEHHUE, CTIOCO0bI MostydeHus. Kucinotsl u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputens. PactBopel. Haceimennsle n
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi 10l BelecTBa B
pacTBope. XUMHYECKHEe CBOMCTBA BOAbl. OCHOBaHUsA. Ponb pacTBOpOB B NMPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bonbl B Npupojie. 3arpsi3HeHHe TpUpOAHBIX Boa. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus Heoprannyeckux coeaunenuit. Oxcunapl. Knaccupukanus okcuaos:



coyieoOpa3yronre (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBIE) U HecosieoOpasyromue. HomeHknatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanus. Kmaccudukanuss OCHOBaHM: IMIETOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenknatrypa ocHoBaHuil. PU3MYECKHME U XUMHUYECKHE CBOMCTBA OCHOBaHWU. [lomyueHnne
OCHOBAHMH.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucinor. @uU3ndeckue u XUMHUYECKHE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. Homenknarypa coneil. dusnueckue U XUMUYECKHE cBoWcTBa cojied. [lomydenue
coJiei.

['eneTnueckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:. KaueCTBEHHOE OMpENEICHUE COACpPIKAHUA KUCIOpoAa B
BO3/yX€, MOJIy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3YYCHHUE CBOMCTB KHCIIOPO/1a, HAO0IeHUE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBHUS BOSHHUKHOBEHHUS M MPEKPAIICHHUS] TOPEHUs
(moxapa), 03HAaKOMJICHHE ¢ 00pa3I[aMi OKCHIOB U OTICAHKUE MX CBOWCTB, MOYYCHHE, COONpaHue,
pacro3HaBaHHE U U3yYeHHUE CBOMCTB BOJIOpO/Ia (TOpeHne), B3aUMOICICTBIE BOAOPOIA C OKCHUAOM
meau (II) (BO3MOXXHO HCIIOJIB30BaHME BHUIACOMATEPUATIOB), HAOJIOJEHHE OOpa3IOB BEIICCTB
KOJIMYECTBOM | MOJb, HCCIEOBaHHE OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM J10JIe paCTBOPEHHOIO
BEIIECTBA, B3aMMOJACHCTBHE BOABI C MeTaljaMu (HATpUeM U KaiblueM) (BO3MOXKHO
UCIIONIb30BaHUE BHUACOMATEpUAIOB), HCCIEAOBaHUE OOpa3lOB HEOPTaHWYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB, HAOJIOJACHUE M3MEHEHUs OKPACKHM WMHJUKATOPOB B PACTBOpPAxX KHUCIOT U
nienouel, u3ydyeHue B3aumojeiicteus okcuaa meau (II) ¢ pactBopom cepHOi KUCIOTBI, KUCIIOT €
METaJUIAMM, PEAKUUN HEUTpaIu3alMM, IOJYy4YEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHECHHUE
OJIHOTO MeTajlyla JAPYTMM M3 PacTBOpPa COJIM, PEUICHUE IKCIIEPUMEHTAJIBHBIX 3aJad IO TeMe
«Baxneinnme KiIaccel HEOPraHMYECKUX COCIUHEHUN».

Iepuoauyeckuii 3axkon u Ilepuonnmyeckasi cucrema xummu4deckux jiementos /. U.
MenpeneeBa. Ctpoenne aToMOB. XMMH4YeCKasA CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBble MOMBITKY KIACCUPUKALNN XUMUUECKUX dIIeMEHTOB. [IoHITHE 0 TpyMax CXOAHBIX
AIIEMEHTOB (IIEIOYHBIE U MIEIOYHO3EMETbHBIE METAIIIBI, TaJIOTeHBI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIe OKCUABI  TUAPOKCUIBI.

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux odnemeHtoB J[. WM.
MenneneeBa. Kopotkomepuonnas u mHHomepuonHas ¢opmbl Ilepuoanueckoit cucteMbl
xumuueckux anemeHtoB . WM. MenneneeBa. Ilepuonsr u rpynmbsl. Duznyueckuid CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DneKTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
obonouek aromoB mepBbiXx 20 xumuueckux snemeHToB [lepuomuueckoii cuctemsl [[. U.
MenneneeBa. XapakTepuCTUKa XUMUYECKOTO dJIEMEHTA IO €ro MojiokeHuto B [lepuonnueckoi
cucteme /1. 1. Menpeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJInyca aTOMOB XUMUUYECKHUX DJIEMEHTOB, METAJUTMIECKUX U
HEMETaJUTMYECKUX CBOMCTB TIO TPYIITIaM U TIEPUOIaM.

3nauenne [leprognyeckoro 3akoHa u Ileproguveckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monsipHast u HETIOJISIpHAs ) CBSI3b.

SJICKTpOOTpI/II_IaTeHBHOCTB XUMHYECKHUX 2JIeMEHTOB. MIoHHas CBS3b.



Crenens okucieHuss. OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIEC peakuni. [Iponeccsl okucneHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:. W3y4eHHE OOpPA3IOB BELIECTB METANIOB M HEMETAIJIOB,
B3aUMOJICHCTBUE THIPOKCUJA IIUHKA C PACTBOPAMM KHCJIOT W IIEIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUii (TopeHue, peakuuu
pa3I0XKEeHUs], COETUHEHNS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€H MPU M3YYEHUU XUMHUHU B 8 Kiacce OCYLIECTBISAETCS
yepes3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX IMOHSATUH, TaK U MOHSITHH, SBISIOIIUXCS
CHUCTEMHBIMU IS OTAEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61re ecTeCTBeHHO-HaY4YHbIE TIOHATHS: Hay4HbIH (PakT, runoresa, TeOpusi, 3aKOH, aHAJIH3,
CUHTE3, KiaccupuKalus, TIEePUOTUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®du3nka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
pPaZvoOaKTUBHOCTb, MOJIEKYJa, SJEKTPUYECKUN 3apsiji, BELIECTBO, Tello, O00BEM, arperarHoe
COCTOSTHUE BEIEeCTBA, ra3, (U3MUYECKUe BEIMYUHBI, €AMHHIIBI U3MEPEHUS, KOCMOC, MJIAHETHI,
3BE311b1, COJIHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOAbI, TOJIE3HBIE HCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BewecTBo U XMMHYeCKAs peaKnus

[lepuonnueckuit 3akoH. llepuogmueckas cucrema xumMuyeckux isyementoB JI. .
MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX JIIEMEHTOB
MEpPBLIX TPEX MEPUOIOB, KalMs, KaJblUid M WX COCAMHEHUH B COOTBETCTBUHU C MOJIOKECHUEM
37eMEHTOB B [leproauyeckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUIbI XMUMHYECKOW CBsI3M. THMBI KPUCTALIUYECKUX PEIIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECKOU PEIIETKY U BUJA XUMUYECKOM CBSI3H.

Knaccudukanuss m HOMEHKJIaTypa HEOPTraHWYECKHUX BEIIECTB. XHUMHUUYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K PAa3JIUYHBIM KJIAacCaM HEOPTaHWYECKUX COCIMHEHUM, TeHETHYeCcKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKHUX pPeakluii 10 Pa3TMYHBIM MpU3HAKaM (TI0 YHUCTY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3D (PEKTY, 10 MU3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB, TIO0 OOpaTUMOCTH, IO YYacTHIO Karajau3atopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUYCCKHE YPAaBHEHUSI.

[TonsiTe o ckopocTu XxuMHueckoil peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsITHEe 0 TOMOT€HHBIX U TeTepPOreHHbIX peakiusix. [lonsTue o karamuse.
[Tonsitne 0 xumMuueckoMm paBHOBecHU. DaKTOPHI, BIUAIONINE HA CKOPOCTh XUMUUECKOU PEAKIIUU
Y TIOJIOKEHUE XUMHYECKOTO PaBHOBECHS.

OKHCIATENbHO-BOCCTAHOBUTEIHHBIC peakimu, AIIEKTPOHHBIN Oayranc
OKHCJIMTEIbHOBOCCTAHOBUTENBbHOW  peakuuu. (CocTaBieHHWE  YpaBHEHUW  OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUNA C UCIIOIH30BAaHUEM METO/1a dJIEKTPOHHOTO OaaHca.

Teopust 3MEKTPONUTHUECKON NUCCOLUALMU. DIIEKTPOIUTHI U HEINEKTPOJIUTHI. KaTHOHBI,
aHWOHBI. MeXaHU3M JIMCCOITMAIIAN BEIIECTB C Pa3IMYHBIMUA BHIAMH XUMHUUYECKON CBs3U. CTEreHb
nuccorani. CHITbHBIE U CJTa0bIe SJIEKTPOJIHTHI.



Peakiun monHoro oomeHa. YcCloBUs NMPOTEKaHUS PEAKIMA MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUsA peakiuil. CBONCTBa KUCJIOT, OCHOBAHHM M COJIEd B CBETE
IpeCTaBICHUN 00 IEKTPOIUTHUECKON Aucconnaniy. KauecTBeHHbIE peakiii Ha HOHBI.
[Tonsatne o ruaponuse cosell. Xumuueckuit IKcnepumenm. O3HAKOMIIEHHE C MOJEIAMHU
KPUCTANINYECKUX PELIETOK HEOPraHMYECKHX BELIECTB — METAJUIOB MU HeMeTaylsioB (rpadura u
ajMasa), CJOXKHBIX BEIIECTB (XJIOpUAA HATpusi), HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTHU
XUMHYECKOH  peakmuu  OT  BO3ACWUCTBUS  pa3iMyHbBIX  ()AKTOPOB,  HCCIEIOBAaHUE
AJIEKTPONPOBOIHOCTH PAaCTBOPOB BEILIECTB, MPOLECCa JUCCOLUALMU KHUCIIOT, LIEN0Yed U colieit
(BO3MOYXHO HCIIOJIb30BAHUE BHJEO MaTEpHUAJIOB), IPOBEJEHHUE OIBITOB, WIIOCTPUPYIOIIHUX
IPU3HAKNW NPOTEKaHUs pPEaKIUil HMOHHOro oOMmeHa (oOpa3oBaHHME OCaJKa, BBIJCIECHUE TIa3a,
o0pa3oBaHHE BOJIbl), OIBITOB, WJUIIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIbHOBOCCTAHOBUTEIbHBIX
peakuuil (ropeHue, peakUMM pa3oKEHUs, COCOUHEHMs), paclO3HABaHME HEOPraHMYECKHX
BEIIIECTB C NOMOILBIO KAYECTBEHHBIX PEAKIMI Ha HOHbI, pEILICHHE HIKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTM CTpPOEHHMsI aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHune M (U3MUECKUE CBOMCTBA IPOCTHIX BELIECTB — TaJOrE€HOB.
XuMHUYECKUe CBOICTBa Ha IpHUMepe XJopa (B3auMOJCHCTBHE C MeETaulaMH, HeMeTalaMH,
menoyamu). Xnoposoaopoa. ConsiHast KUCI0Ta, XMMHUUECKUE CBOMCTBA, IT0JIy4yeHHe, IPUMEHEHHE.
JlelicTBue Xj0pa W XJOPOBOAOPOJA Ha OpraHU3M uesloBeKka. BakHeimme Xiopuiasl M X
HaXO0X/IEHUE B IPUPO/IE.

OO6mas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (U3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJIOTPOIIHbIE MOAU(UKAIIMN KHCIOPOAa U Cepbl. XMMHUUECKHE CBOICTBa
ceprl. CepoBopopon, CTpoeHHe, (pu3nyeckue U XUMUYECKHe cBoMcTBA. OKCHABI Cephbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKcHI0B. CepHas KHCIOTa, (pU3MUecCKHe W XMMHUYECKHE CBOWMCTBA
(oOmmIme Kak MmpeACcTaBUTENS Kiacca KHCIOT U CelupuIeckre). XMMHUICCKHE PEaKIUH, JISKAIUe
B OCHOBE ITPOMBIIIJIEHHOI'O CI10C00a MOIY4eHUsI CEpHOM KUCIOThI. [IprMeHeHne cepHOoi KUCIIOTHI.
Conu cepHOl KHCIOTBHI, KaueCTBEHHas peaklus Ha cyiabpar-uoH. HaxoxxneHue cepbl u eé
COCIMHEHUHN B NPUPOJE. XUMHUUYECKOE 3arpsi3HEHHUE OKPYXKAIOLIEH Cpelbl COCIMHEHUSMU CEpbI
(KMCTIOTHBIE 10K, 3arPsA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpe10TBPaIIECHUS.

OO6miass xapakTtepucTuka »3j1eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTpPOEHUS aTOMOB,
XapaKTepHbIE CTENEHH OKUCIEHMs. A30T, pacnpoCTpaHEHHWE B Mpupoae, (usuueckue u
xummuueckue cpoiictBa. KpyroBopot azota B npupoze. AMMHaK, ero Gu3sndeckrue 1 XuMHU4YECKHe
CBOWCTBA, MOTy4YeHue U npuMeHenue. Coau aMMOHMS, X (U3NYECKUEe U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuysi Ha MOHBI aMMOHMs. A30THas KHCJIOTa, €€ IOJIy4EHUE,
¢u3mueckue M XMMHUYECKHE CBOMCTBa (00IIME Kak TMpeACTaBUTENsl Kiacca KHUCIOT |
cneunduyeckue). Mcnonb3oBaHUe HUTPATOB M COJIEH aMMOHHMsS B KauyecTBE MHHEPAIbHBIX
ynoOpeHnit. XuMHu4ecKkoe 3arpsi3HeHHe OKPY)Karollel cpelibl COETUHEHUsMHU a30Ta (KUCIOTHBIE
JIOXK/IM, 3arps3HEHUE BO3/yXa, MOYBBI M BOJOEMOB). Pochop, anaoTponHble MOIUPHUKALNN
docdopa, dpuznueckue u xumuueckue cporictsa. Oxcuna docdopa (V) u dochopnas xuciora,
dusznyeckue M XHMMHMUYECKHE CBOICTBa, monydeHue. lMcmonb3oBanue (ochaToB B KayecTBe
MUHEPATBHBIX YIOOPEHHI.

O6mas xapakrtepuctuka 3jeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKUCIEHMs. YTIEepoJ, auIoTpOonHble MOIU(UKAIUY, PACIPOCTPAHEHHE B
npupoje, pusndeckre 1 XuMHueckue cBoiictra. Ancop6uus. Kpyrosopot yriepoaa B mpupo/ie.
Oxcuapl yraepona, ux (GuU3ndeckue U XMMHUYECKUE CBOMCTBA, JAEWCTBUE HA KUBBIE OPTaHU3MBI,



MOJIYYCHHE U MPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBSI3aHHbIE ¢ oKcuaoM yriepona (IV),
TUIO0TE3a rI100aJIbHOTO MOTEIICHUS KJIMMaTa, MapHUKOBBINA 3 PeKT. YronpHas KUCI0Ta U €€ COH,
ux (pu3nUecKre 1 XUMHUECKUE CBOMCTBA, MMOJlyuyeHHe U puMeHeHne. KauecTBenHas peakuus Ha
KapOoHaT-MOHBIL. Mcnonb3oBaHne KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayanbHbIe TMOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCNMHEHHSX Yriepojaa
(MeraH, 3TaH, 3TUJIEH, AllETUJIEH, 3TaHOJI, [NIMLIEPUH, YKCYCHas KucaoTa). [IpupoaHble ICTOUHUKHI
YIJIEBOAOPOAOB (Yroiib, IPUPOIHBIN ra3, He(Th), MPOIYKTHI UX NepepadoTku (OEH3UH), UX POJIb B
OBITY M TPOMBIIUICHHOCTU. [loHATHE O OMOJOrMYECKH BaXKHBIX BEIECTBAX: JKUpPaxX, OenKax,
yIIeBOJax — M UX pOJM B JKU3HM YEJIOBeKa. MarepuasbHOE €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IOJIYYEHHE W TNPUMEHEHHE.
Coenunaenuss kpeMHuss B mpuponae. OOmme mnpencraBneHuss o6 oxcuae kpemuus (IV) u
KpeMHHEBOM kucnore. CHIIMKATHI, HX MCIIOJIb30BAaHKUE B OBITY, B IPOMBIIUICHHOCTU. Bakneiimue
CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IEMEHT, OeToH, xene300eToH. I[Ipolrembl
0€30MacCHOr0 UCNOJIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm: W3yd9eHHE OOpa3lOB HEOPraHMYECKUX BEUIECTB, CBOWCTB
COJITHOM KHCJOThI, MPOBEIEHUE KAaYECTBEHHBIX PEaKLUMi Ha XJIOPHA-UOHBI U HaOIIOAECHUE
NPU3HAKOB HMX TPOTEKAHUs, OMBITH, OTpakarouue (U3NYECKHe W XHUMHYECKHE CBOWMCTBA
TaJIOTEHOB U UX COEIMHEHUHN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), O3HAKOMIIEHUE C
oOpasnamMu XJIOpUI0B (TAJIOTEHHUIOB), O3HAKOMJIEHHWE ¢ oOpasliaMH cepbl U €€ COCIUHECHHSIMU
(BO3MOYHO MCTOJIb30BaHUE BUICOMATEPHATIOB), HAOIIOJeHIE TTpoliecca O0OYyTIMBaHUS caxapa MmoJy
JNEHCTBHEM  KOHIICHTPUPOBAHHOM CEPHOW  KHCIOTHI, H3yYeHHE XHUMHUYECKUX CBOWCTB
pa30aBIeHHON CEepHOW KHUCJIOTHI, MPOBEJICHHE KAueCTBEHHOW pEaKIHH Ha Cynb(paT-uoH H
HaOo/IeHue TpHU3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PM3MUYECKHMMH CBOWCTBAMHU a30Ta,
docdopa u ux coeuHEHUI (BO3MOKHO HCIIOIH30BAHUE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX
u QochopHbIX ynoOpeHHil, HodydyeHHe, COOMpaHHe, pAclo3HaBaHUE W H3yYEHUE CBOMCTB
aMMHuaka, IMpoBeJeHNEe Ka4yeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS M ¢docdar-uOH U U3yYeHUE
MNPU3HAKOB UX MPOTEKaHUs, B3aMMOJCHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTBHI C MEAbIO
(BO3MOYHO MCIOJIb30BaHUE BUIEOMATEPUANIOB), U3yUEHHE MOJIENEH KPUCTANINYECKUX PEIETOK
anmasa, rpadura, QymiepeHa, 03HaAKOMJIEHHE C TIPOIECCOM aICOPOIIMHM pACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOra3a, MoJlyueHrue, coOupaHue, paclio3HaBaHUE U
U3Y4YEeHHUE CBOMCTB YTJIEKUCIOrO rasa, NMpOBEIEHHWE KAueCTBEHHBIX pEaKIuil Ha KapOoHAT M
CHJIMKAT-UOHBI U U3yYEHHE PU3HAKOB UX MTPOTEKAHNS, 03HAKOMJICHHE C IPOAYKIIMEN CUITMKATHON
MPOMBILUIEHHOCTH, PEIIEHUE HKCIIEPUMEHTAIIbHBIX 33/1a4 1o TeMe «BakHeillre HeMeTamibl U UX
COEIUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OO01ast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJIOKEHUS
B [Iepnoanueckoi cucreme xuMuueckux anemenToB . M. MenzaeneeBa u cTpoeHus: aTOMOB.
Crtpoenue MetaioB. Mertamnuyeckas CBsi3b W MeTaJIMYECKasl KpHUCTaNIMYyecKas pemeTka.
DJIEKTPOXUMUYECKUN Pl HaANPsHKEHUH MeTauioB. PuU3MYECKHe W XHUMHUYECKHE CBOMCTBA
MeTaiioB. O0miue crnocoObl MoaydeHus: MeTauioB. [oHsATHE 0 KOPpO3UU METaNlJIOB, OCHOBHbBIE
crocoObl 3amuThl UX OT Koppo3uu. CrutaBbl (CTallb, YyT'yH, AIOpaIlOMUHUM, OpoH3a) U HX
pUMEHEeHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTauIbl: MOJ0KEHNE B [leproauyeckoil cucTeMe XMMUYECKUX 3JIeMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXxOXKJeHHE B mpupoje. Ousndeckrue U XUMHUYECKUE



cBoOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCHIIBI U TUAPOKCUIBI HATpUA U Kanus. [IpumeHeHune
HIEJIOYHBIX METAJIJI0B U UX COCAUHCHUM.

[IlenoyHO3eMENBHBIE METAJLIBI MArHUM U KAJIBLIUI: TTOJI0KEeHUE B [lepuoaunyeckoii cucreme
xumuueckux aemeHtoB JI. M. MeHneneeBa, CTpOCHHE MX aTOMOB, HaXOXKJICHUE B MPHUPOJIE.
du3znyeckue U XMMHYSCKHE CBOMCTBA MarHus M Kaiablus. BakHeWInne COCOUHCHMS KalIbIUs
(oxcun, ruapokcu, cos). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nosoxenue B Ilepuomuueckoil cucreme xumudeckux syemeHToB [ U.
MenneneeBa, CTpOEHHUE aTOMa, HaXOXJeHUE B npupojae. Ouznyeckue U XMMUYECKUE CBOMCTBA
amroMuHMS. AMGBOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepuoauueckoil cucreme Xxumuuyeckux osaementoB [ U.
MenneneeBa, CTpOEHHUE aTOMa, HaXOXJeHUE B mpupojae. Ousnyeckue U XMMUYECKUE CBOMCTBA
kenesa. Okcuapl, Tuapokcuasl u conum skeneza (II) m xenesa (III), mx cocras, cBoiicTBa U
MOJTy4YCHHE.

Xumuueckuii Ixcnepumenm:

03HAaKOMJICHHE C 00pa3IiaMi METAJIJIOB U CIUIAaBOB, MX (PU3MYECKUMHU CBOMCTBAMU, U3yUEHHUE
pPE3yNbTaTOB KOPPO3HH METAIIIOB (BO3MOXKHO MCIOJIb30BAaHUE BHIEOMATEPUAIIOB), OCOOEHHOCTEN
B3aUMOJICHCTBUSL OKCHJIa KajJbllUd M HaTpus C BOJOM (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOMCTB KECTKOW BOBI, IIpoliecca TOPEHUs Keie3a B
KHCIIOpoJie  (BO3MOXKHO  HCIIOJB30BAaHME  BHUACOMATEPUATIOB), IPHU3HAKOB  IPOTCKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJblMs, aIIOMUHUA, IHMHKA, *kene3a (II) u sxenesa
(I1I), meau (1), HaGmrogeHne U onrcaHue MPOLECCOB OKpAIIMBaHMs IUIAMEHU MOHAMM HaTpus,
Kausl U Kajblus (BO3MOXKHO HCIOJL30BAHUE BHJICOMATEPUAIIOB), UCCIICOBAHUE aM(POTEPHBIX
CBOMCTB THJIPOKCH/IA AJIIOMUHUS M THAPOKCH/IA IUHKA, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a7a4 110
TeMe «BakHeHIIe MeTaIbl U X COCOUHCHUS.

XuMHSA U OKpYsKaKOLIas cpeaa

BemectBa n maTepuanbl B TOBCEAHEBHOM KU3HU 4esioBeKka. be3omacHoe MCMoiab30BaHNE
BEIIECTB M XHWMHUYECKUX peakuuid B ObiTy. [lepBas momomlp Npu XUMHYECKHX OXOrax H
OTPABIICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYXKarollen cpenbl (MpeaenbHas JOMyCTUMAash KOHIIEHTPAIIHS
Beuiects, fgaiee — [I/IK). Ponp xumum B pemieHuu 3KOJOTMYECKUX MNpoOsieM. Xumuueckuii
IKchepumenm: W3y4eHHE OOpa3lOB MaTepHanaoB (CTEKIO, CIJIaBbl METAJIOB, MOJIHMMEpPHBIE
MaTepuaisl). Mexcnpeomemmusle céazu

Peanuzarust MeXIIpeAMETHBIX CBSI3€U MPU U3YyYEHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
Yyepe3 UCIMOJIb30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX MMOHSATUN, TaK U MOHATUN, SIBIISIOIINXCS
CHUCTEMHBIMU Il OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJIU3,
CHUHTE3, Kiaccu(ukanus, TEePUOIUYHOCTh, HAONIOJACHUE, SKCIEPUMEHT, MOICIUPOBAHUE,
U3MepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTHS, MaTepPHAIIbI.

®dusnka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, HW30TOIHI,
PaIMOAKTUBHOCTh, MOJICKYJIA, OJJICKTPUYECKUN 3apsi, TMPOBOJHHUKH, IOJYIPOBOIHUKH,
TUJICKTPUKHA, (OTODJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KpUCTAIITNYECKas PEIIETKA, CTIABhI, (PU3HMUYECKHUE BEIUYNHBI, €TUHUIIBI
HU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/161, COHITE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHbIE YI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.



['eorpadus: armocdepa, runpocdepa, MUHEPAITBI, TOPHBIE TOPO/IBI, TIOJIE3HBIC HCKOTIAEMBIE,
TOTLJIMBO, BOJTHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3YNbTaThl OCBOEHHS TMPOTPaMMBbl OCHOBHOTO 0OILIEro 00pa3oBaHHA
JIOCTUTAIOTCS B X0J1€ 00yYeHHs XUMHUM B €AMHCTBE y4eOHOW M BOCHIUTATEIbHOM JEATEIbHOCTH B
COOTBETCTBUH C TPAAULIMOHHBIMU POCCUMCKMMHU COLMOKYJIBTYPHBIMU U yXOBHOHPaBCTBEHHBIMU
LICHHOCTSIMU, NPHUHATBIMA B OOILIECTBE MpPaBMWJIAMH M HOPMAaMHU IOBEAEHUS U CIOCOOCTBYIOT
poleccaM caMOINO3HaHMsl, CAMOPA3BUTHA U COLIMATU3ALMH 00yUYarOIIHUXCSl.

JInuHOCTHBIE pE3yNAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaOUIMXCA PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALMH U pacIIMpPEHHME OIbITA AESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) nDaTpHOTHYECKOr0 BOCHMTAHMSA: IICHHOCTHOTO OTHOILICHUS K OTEYECTBEHHOMY
KYJIbTYPHOMY, UICTOPHUYECKOMY U HAyYHOMY HacJI€JIUI0, IOHUMaHUs 3HAYEHUS] XUMUYECKON
HAayKd B OKM3HH COBPEMEHHOT0 OOIIEeCTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOMH
uHpopMaLrell 0 MepeloBbIX JOCTUKEHHUAX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOMH
XMMHUH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTpOHCTBE MUPA U OOILECTBA;

2) TIpakKIAHCKOr0 BOCHUTAHWS: NPEACTABICHUS O COIIMATBHBIX HOPMAX U MPABUIIAX
MEXJIMYHOCTHBIX OTHOIIEHUH B

KOJUJIEKTUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO I10JIE3HOM,
yu4eOHOUCCIIEI0BATEIbCKOM, TBOPUECKOM M JpPYyrUX BHUJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HONW COBMECTHOM J1€ATEIbHOCTH IIPU BBIIIOJIHEHUHU y4EOHbIX, [I03HABATEIbHBIX 33/a4,
BBIMTOJIHEHNH XHMHUYECKHX OSKCIIEPHUMEHTOB, CO3[JaHHM Yy4YeOHBIX TPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B IpoLecce 3TOH y4yeOHOM IesTeIbHOCTH, FOTOBHOCTU
OLIEHUBATh CBOE ITOBEJICHHE U MIOCTYIIKM CBOMX TOBAPHILEH C NO3ULIMU HPABCTBEHHBIX U MPABOBbIX
HOPM C Y4ETOM OCO3HAHUS MOCJIEICTBUNA IOCTYIKOB,;

3) NEeHHOCTH HAYYHOIO MO3HAHMS:

MHUPOBO33PEHUYECKUE  MPEJICTABICHHUS O  BEIIECTBE M XUMHYECKOM  peakluw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M COCTABIIOLIME OCHOBY JUIS
MOHUMAaHMs CYITHOCTH HayYHOI KapTHHBI MUpPa, IPEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPO/BI, B3aUMOCBSI35X U€JIOBEKa C MPUPOJHOM cpefoi, O POIM XUMHUHM B MO3HAHUU
ATHX 3aKOHOMEPHOCTEM; MMO3HABaTEIbHbIE MOTUBBI, HAIPaBJIECHHbIC HA MTOJyY€HUE HOBBIX 3HAaHUI
N0 XUMHMM, HEOOXoAuMblE [UIsi OOBACHEHUs HaOJII0JaeMbIX MPOLECCOB U  SIBICHUH,
MO3HABATEJIbHON, WH(GOPMAIMOHHON W YUTATENbCKOM KYJIbTYpPbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHON paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATYypOl, AOCTYINHBIMHU
TEXHUYECKUMHU CpeACTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTH; HHTEpec K 00YyYEHHIO U MO3HAHUIO,
1r0003HATENBHOCTh, TOTOBHOCTb M CIIOCOOHOCTh K CaMOOOpa30BaHHUIO, IPOEKTHOW U
UCCIIEI0BATEIbCKON ESATETbHOCTH, K OCO3HAHHOMY BBIOOPY HaIIPaBJICHHOCTH U YPOBHS 00y4YeHHUs
B nanbHeiineM; 4) popMuUpoBaHus KYJIbTYPbI 310POBBSI:

OCO3HAaHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KW3HH, OCO3HAHUE IIOCIEJICTBHUM W HENpHUATHE BPEAHBIX NPUBBIYEK
(ymoTpeOneHus: anKoroJii, HApPKOTUKOB, KYpPEHHs), HEOOXOJMMOCTH COOJIIOJCHHS TPaBUII
0€30MacHOCTH NP 00PALIEHUH ¢ XUMHUYECKUMH BELIECTBAaMH B OBITY M pealbHOMN KU3HHU;

5) Tpya0oBOro BOCHHUTAHHUS: UHTEPEC K MPAKTUYECKOMY HM3Yy4eHUIO nmpodeccuid u Tpyna
Pa3IMYHOTO pOJia, YBaXXEHHUE K TPYAY U pe3yibTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE NPHUMEHEHUS NMPEAMETHBIX 3HAHUN 0 XUMHH, OCO3HAHHBIM BHIOOP WHAMBHUAYaTIbHOM



TPACKTOPUH MPOJOIKEHUSI 00pa3oBaHUs ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB MW TMOTPEOHOCTEH, YCIemHON mnpodecCHOHATBHON
NeSITeIbHOCTH U Pa3BUTHS

HCOOXOAUMBIX yMEHHM, TOTOBHOCTh aJaNTHPOBAaThCs B MpodecCHOHaNbHOW cpene; 6)
IKOJOTHYECKOr0 BOCIHMTAHMSA: SKOJOTHYECKH IIeJIecO00pa3HOe OTHOIICHHWE K TMPUPOAE Kak
UCTOYHUKY JKU3HU Ha 3emile, OCHOBE €€ CYyIIECTBOBaHMs, NOHUMAHHUE LIEHHOCTH 370POBOIO U
6e3omacHoro obpasza XH3HH, OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHM3MUYECKOMY U
NICUXUYECKOMY 3[I0POBbIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS MPaBUI OE30MIaCHOTO MOBEICHHUS
npu paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTYaIlUSAX, YIPOXKAIOIIUX 30POBBIO U KU3HH JIIOJCH;
CHOCOOHOCTH TMPHUMEHATh 3HAHUS, MOJydaeMble NPU H3YyYCHUU XUMHH, ISl PEeIICHHs 3ajad,
CBSI3AHHBIX C OKPYXaKLIEH NPUPOJHON CpEIOM, I MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpBl, OCO3HAHHS TII00AJBHOTO XapakTepa dKOJOTHUECKUX MPOOJIeM M MyTed UX pelIeHus
MOCPEACTBOM METOJIOB XMMHH, 3KOJOTHYECKOTO MBIILJICHUS,, YMEHUSI PYKOBOJCTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pPE3yJbTAaTOB BBIACISIOT 3HAUMMbIE Al (HOPMUPOBAHUS
MHUPOBO33peHUsl OOIICHAYYHbIE MOHATUA (3aKOH, TEOpUs, MPHUHIIMI, THIOTe3a, (PakT, cucTreMa,
MPOLIECC, IKCIIEPUMEHT U JPYTO€.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMI U3 3TUX MPEIMETOB (OPMUPOBATH MPEJICTABICHHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHUpPA, ¥ YHHBEpCAJIbHBbIC Y4eOHBIE NEHCTBHs (IIO3HABATEIIbHBIC,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE 00ecneuuBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIFHOMY ~ IJJAHUPOBAHWUIO M OCYIIECTBICHHIO  y4eOHOH  NIeATENBHOCTH.
Ilo3HaBaTenbHbIE YHHBepPCAJbHbIE yUeOHbIe JeiicTBUs ba3oBble Jioruyeckue 1eiicTBUA:

YMEHHsI HUCIOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHUIL:
PacKpbIBAaTh CMBICI XUMHUECKUX MOHSATHH (BBIICIATH UX XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATD
B3aMMOCBS3b C JPYTMMH TOHSATHUSIMH), UCIOJb30BaTh MOHSTUS s OOBSCHEHUS OTAEIbHBIX
(bakToB U SBICHUI, BEIOUPATh OCHOBAHUS M KPUTEPUU TS KiTacCU(UKAIIMU XUMUYECKUX BEUIECTB
U XUMHUYECKUX pEeaklui, yCTaHaBIMBaTh MPUYUHHO-CIIEACTBEHHBIE CBA3M MEXIY OOBEKTaMHU
U3yUYEeHHsI, CTPOHUTH JIOTMYECKHE PACCYKICHUs (MHIYKTHBHBIC, JCIyKTHBHBIC, N0 AHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKITIOUEHUS; YMEHHE IIPUMEHSTH B ITPOIECCEe TIO3HAHUS MOHATHUS (TIPEeIMETHBIC
U MeTamnpeAMETHBIC), CHUMBOJHMYECKHE (3HAKOBBIE) MOJENH, WCIONb3YeMblE B XUMHH,
peoOpa3oBEIBaTh MIMPOKO MPUMEHSIEMBIE B XUMHH MOJICIBHBIC MPEICTABICHHUS — XUMAYECKHNA
3HaK (CHMMBOJI DJIEMEHTa), XUMHUYecKas (GopMylia U ypaBHEHHE XUMHUYECKOW pEaKkUuu — TpH
pemeHnn y4eOHOMo3HaBaTEeIbHBIX 33124, C YUETOM 3TUX MOJICIIFHBIX TIPECTABICHNUN BBISBISTD U
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKM M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX DPEaKLUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-CIIEICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3Y4aEMBbIX MPOLIECCAX U SABICHUSX.

ba3oBble uccienoBare/bCKue 1eHCTBHA!

YMEHHUE HCIHOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAayeCTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KayecTBe OCHOBBI s (OPMUPOBAHMS THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CY)KJIEHHUH; NpHOOpEeTeHHE OmbiTa MO IUIAHWPOBAHHUIO, OpraHu3alud u
MPOBEJCHUIO YYEHHYECKUX OHKCIIEPHUMEHTOB, yMEHHME HaOJoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (HOpMyIHpoBaTh OOOOIIEHMS] M BBIBOJIBI IO
pe3ysbTaTaM MPOBEAEHHOTO OIbITa, MUCCIEI0BaHUs, COCTABIATh OTUYET O MPOJIETaHHON padoTe.
Pabora c undopmaumeii: ymeHue BbIOMpaTh, aHAIU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAIIHIO
Pa3INYHBIX BUIOB



U (GOpM NpeCTaBIECHUS, TOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-IIOMYJIIpHAs IUTepaTypa
XMMHYECKOT'0 COZIEPKaHus, CIIPaBOUHBIE I0COOMsI, pecypchl MIHTepHeTa), KpUTUYECKU OLIEHUBATh
IPOTHBOPEUYMBYIO U HEAOCTOBEPHYIO MH(POPMALIMIO; YMEHHUE MPUMEHATh Pa3IUYHble METOMbI U
3arpockl IpU MOUCKE M 0TOope MHpOpMaIK U

COOTBETCTBYIOIUX JAaHHBIX, HEOOXOIUMBIX JUIS BHIMOJIHEHUS YIEOHBIX M ITO3HABATEIBHBIX 331a4
onpeIeIEHHOTO TUIIA, npuoOpeTeHue OTbITa B obmactu HCIIOIb30BAHUS
UH(POPMALIMOHHOKOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIaJeHME  KYyIbTypoll ~ aKTUBHOIO
UCIOJIb30BAaHUSl PA3JIMUYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAJIbHYIO
dopmy mnpezacraBieHUs HHGOPMALMU M WUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOXKHBIMU
cXeMaMM, JauarpaMMamMmi, Jpyrumu ¢opmMamMu TpapuKd M HUX KOMOMHALMAMHU; YMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATh B IpoLecce yueOHOM U Hcciae10BaTenbCKOM

JeSITeIbHOCTH UH(OPMALIMIO O BIMSHUU IPOMBIIIJICHHOCTH, CEJIbCKOTO XO035ICTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKpyXawleil npupoaHoil cpenpl. KoMMyHMKaTHBHBIE YHHMBepcajbHbIe
yuyeOHbIe NelCTBUSI: YMEHHUs 3a/aBaTh BOIPOCHl (B XOJ€ Auanora M (WiaM) OUCKYCCHM) IIO
CylIecTBY 00CyKaaeMoi TeMbl, (POpMyITUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIHHO BHITIOTHEHUS
IPEUIOKEHHONW 3a/aud; YMEHUS IPEJICTaBIsATh IOJIYYEHHbIE pE3YyJbTaTbhl I103HABATEIBbHOMN
JIESITEJIBHOCTH B YCTHBIX U MMCbMEHHBIX TEKCTAX; 1€1aTh IPE3EHTALINIO PE3YIbTATOB BhIIOIHEHUS
XUMHUYECKOT0 3KCTIEpUMEHTa (JTa0OpaTOPHOTO OIIBITA, JTAOOPATOPHOU PAOOTHI IO MCCIICIOBAHUIO
CBOWCTB BEIECTB, YIEOHOTO MPOEKTA); YMEHHs Y4€OHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B
COBMECTHOM IO3HABaTEJILHOW U MCCIEI0BATEIbCKOM IEATEIIbHOCTH P PELIEHUN BO3HUKAIOIINX
npo0biieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB M COTJACOBAHUS MO3MIMH (00CYX)AeHHs, 0OOMEeH
MHEHHUSMHU, «MO3TOBbI€ LITYpPMbI», KOOpIUHALIUA COBMECTHBIX JAEHUCTBHH, ompeaereHue
KPUTEPHEB IO OLEHKE KayecTBa BBINOJHEHHOM pa®oTbl u npyrue). PeryasiTuBHbIe
YHHBepcaJibHble y4eOHble AelicTBUS:

YMEHHME CaMOCTOSITEJILHO ONPEAEIATh LEIN AESITEIbHOCTH, IJIaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh M TpPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTH, BHIOMPATH
HanOosee AP PeKTUBHBIE CIIOCOOBI pEHICHHUs YIeOHBIX U TO3HABATEIBHBIX 33144, CAMOCTOSTEIHHO
COCTABJISITh MJIM KOPPEKTUPOBATH IIPEIIOKEHHBINA AITOPUTM JEVCTBUM MPU BBINIOJIHEHNN 3aJaHUI
C yu€TOM IMOJy4yeHHs] HOBBIX 3HaHHH 00 M3ydaeMbIX OOBEKTaX — BEILIECTBAX M PEAKIMSX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOIO pPe3yJbTaTa 3asBJICHHOM LI€JIM, YMEHUE UCIOIb30BaTh U
aHaAJTM3UPOBATh KOHTEKCTBHI, ITpeJjlaraéMble B YCIOBUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMEeTHBIX pe3ylIbTaTOB IO OCBOCHHIO OO0S3aTENBHOIO COJEPKaHMs,
YCTQHOBJICHHOTO JIaHHOM (enepanbHOil  paboueil mporpamMMoil, BBIJENSAIOT: OCBOEHHBIE
o0yyarolMMHUCsT HayyHble 3HAHUS, YMEHHUS U CIOCOObI JeHcTBUHM, cnenuduueckue s
npeaMeTHol oOnactu «XHUMHs», BHUIBI JEATENBHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K kxoHmy oOydenus B 8 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

*  pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATHI: aToM, MOJIEKYNla, XUMHUYECKUN
BJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMech (OJHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJsipHas Mmacca,
KOJIMUECTBO BELLECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JIs1 XMMUUYECKOTO 2JIEMEHTA
B COCIUHEHHUH, MOJSIPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peaxkuii: peakliuu COeIMHEHUs, PEaKIuu Pa3IoKEeHHs, PEaKINK 3aMEelIeHHs], peaKIuU



oOMeHa, K30- M IHAOTEPMUUYECKUE PEaKIUH, TEIIIOBOU 3P(DHEKT peakiuu, siApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHasi OpOWTallb, pajnyc aToMa, XUMHYECKas CBS3b,
noJjsipHad M HCIOJIsIpHAass KOBAJICHTHAA CBA3b, MOHHAsA CBA3b, WMOH, KATHMOH, aHUOH,
pacTBOp, MaccoBas JI0JIsl BelecTBa (MPOLIEHTHAS KOHIICHTPAIIUs) B PacTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKMX INOHATHH W IPUMEHATH 3TH
IIOHATUS IIPU ONIMCAHUM BEILECTB U UX MIPEBPALCHUM;

UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHKY Ui COCTaBJICHHS (OpMyn BEmIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIU;

OIpesieNATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTEIEHb
OKHCIICHHSI JJIEMEHTOB B OHHAPHBIX COCAMHEHUSX, NPUHAUICKHOCTh BEUIECTB K
OTIpeIeIEHHOMY KJIACCY COSAMHEHUH 1Mo (popMynam, BUJ XUMHUUECKOH CBS3U

(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCJIMHEHUSIX;

packpsiBaTh cmbici [lepuoanueckoro 3axona [[. M. MengeneeBa: 1eMOHCTpUPOBATH
NOHUMaHHUE MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT HX
nojnoxenus B [lepuoandeckoll cucreMe, 3aKOHOB COXPAHEHUS MAacchl BEIIECTB,
HOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYeHHUs, 3aKOHa ABOTra/ipo;

ONHKCBHIBATh M XapaKTepHU30BaTh TaOmuuHyro ¢opmy I[leproauueckoil CHUCTEMBI
XUMHUYECKHMX AJIEMEHTOB: pPa3jinyaTh MOHATUS «rJaBHas moArpymmna (A-rpynmna)» u
«mmobounass moarpynmna (b-rpynma)», Manple W OOJbIIME TEPUOIBI, COOTHOCHTH
0003HaueHMsl, KOTopble UMetoTcs B Tabnune «llepuoanyeckas cucremMa XMMHYECKHX
anemenToB J[. Y. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsl fA1pa, oOlee 4YHUCIO D3JICKTPOHOB U
pacripesielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKUE
peakiuu (10 YMCIy U COCTaBY YYACTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHE XWMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB,  IOATBEp)KJas  ONUCAHUE TMPUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIIUI;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX KAa4e€CTBEHHOI'O COCTaBa,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHLBIX YCIIOBUAX,
BBIYKCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 3JIeMEHTa 1o (popMylie COeTMHEHUs, MACCOBYIO JIOJIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUK;

IMPUMCHATE OCHOBHBIC OICpanun MBICIIUTETbHOHN JCATCIIPHOCTH — aHaJIN3 U CUHTES,
cpaBHeHHe, 0000IIeHHe, CUCTEeMaTH3alNI0, KiIacCU(UKalLMIO, BBIABICHUE MPUYHMHHO-
CIICICTBEHHBIX CBSA3CH — U1 U3YYCHUS CBOMCTB BEIIECTB M XUMUYECKHUX PEaKIUH,
€CTEeCTBEHHO-HAYUHbIE METO/IbI T03HAHUS — HAOJI0ACHNE, U3MEPEHUE, MOJIEIUPOBAaHUE,
HKCIEPUMEHT (peasbHbI U MBICIICHHBIH);

cleoBaTh IMpaBWJIaM TIOJb30BaHUS XHMMHUYECKOW TOCylol U  J1abopaTOPHBIM
00OpyJIOBaHUEM, a TaKXkKe MpaBWiIaM OOpaIleHUsi ¢ BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIMOJIHEHUIO TAOOPAaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJIYUYEHHIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOpPOJAa U KHUCIOPOJA), NPUTOTOBJICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM J10JI€M paCTBOPEHHOIO BEILECTBA, INIAHUPOBATH



U TIPOBOJUTH XUMHUYECKUE SKCIIEPHUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB MIETOYCH U
KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JIakmMyc, (heHoadTaaenH, METHIOPAHK U IPYTHUE).

K koHmy oOydeHust B 9 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAIOIITUXCSI YMECHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSITHI: XMUMHUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, HUOH, KATHUOH, aHMOH, TPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENIEHb OKHUCIICHUWS, XMUMHUYECKas PEaKlHs, XUMHYECKast
CBS3b, TEIUIOBOM 3(PEKT peakiuu, MOJIb, MOJSPHBIM 00bEM, PACTBOP, JIEKTPOJIHTHI,
HEIJICKTPOJIUTHI, DSJEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIHu WOHHOrO OOMEHa,
KaTtauu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbie W HeoOpaTUMBbIC pEaKIluH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU, OKHUCIIUTEIb, BOCCTAaHOBHTEIIb,
OKHCJIEHHEe W BOCCTAHOBJICHHE, aJUIOTPOIHs, aM(OTEepHOCTh, XHUMHUYECKAs CBS3b
(koBajieHTHasi, WOHHAs, METAJUIMYECKas), KpUCTaUIMUecKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHMHYECKOW PpEAKIUHU, MPEIeIbHO TOMyCTUMAst
koH1eHnTpauus [1JIK BemecTBa;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHITHH M MPUMEHSITH 3TH
MOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJsi COCTaBJCHHS (OpMYyNT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XMMHYECKHUX DJJIEMEHTOB B
COEIMHEHUSAX PAa3JIM4YHOI0 COCTaBa, MPHUHAIJIEKHOCTh BELIECTB K OINPEACIEHHOMY
KJIacCy COENMHEHUN Mo (QopmyiaMm, BUA XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAS,
MeTaJUIMYecKasi) B HEOPraHMYECKUX COCIMHCHHAX, 3apsaj] HOHA 10 XUMHYECKOM
dopMmyre, xapakTep Cpellbl B BOAHBIX PacTBOpaxX HEOPraHUYECKUX COEJAUHEHUH, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIIECTBA;

packpeiBath cMbici [lepuoanyeckoro 3akona /I. . MenneneeBa u JeMOHCTPUPOBATh
€ro IOHMMaHME: OMMCHIBATH U XapakTepuzoBaTh TabunuHyto ¢opmy [leproanueckoi
CUCTEMBl XMMMYECKHUX DJEMEHTOB: pa3jnyaTh IOHITHUS «TJaBHAas MOArpyIna
(Arpynna)» u «mnobouynas noarpymnmna (b-rpynmna)», manbie u Oosbliue MEPUOJIBI,
COOTHOCHUTbH 0003HAUEHUs, KOTOPbIE UMEIOTCS B IEPUOANUYECKOM TabIuIlE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsj sAapa,
o0111ee YUCII0 SJIEKTPOHOB M PACTPEICTICHUE UX M0 SJEKTPOHHBIM CJIOSIM), OOBICHSITH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHUHM CBOWCTB DJJIEMEHTOB U HMX COEAMHEHUN B
Ipejienax MaJbIX MEPUOJIOB U TJIABHBIX MOJATPYHI ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJIaccu(UIUPOBaTh XMMUUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUYECKHE
peakuuu (MO YUCIY U COCTaBY YYacTBYIOUIMX B pPEAKLMU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIEHNSI XUMUUECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) oOIKME U chenupuyecKue XHUMHUYECKHE CBOMCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPXKAAsl ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;

COCTABJIATh YPABHEHUS DIIEKTPOJIMTUUECKON JUCCOLUALMU KUCIIOT, IEN0YEN U COJIEH,
MOJIHBIE U COKpPAILEHHBIE YPAaBHEHUS peakUii HOHHOTO OOMEHa, YpaBHEHHUS peakiui,
MOATBEPKJAMOIINX CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXAY BEIECTBAMHU
Pa3IMYHBIX KJIACCOB;



pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUKCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMUYECKOT0 3JIeMEHTa 1o (popMylie COeTMHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOM peaklnu;

coOyoaTh MpaBWja TIOJIb30BAaHUS XUMHUYECKOW TOCYJO0W U JIaOOpaTOpHBIM
0o0OpyIOBaHUEM, a TaKKe IMpaBHja OOpAIICHUS C BEUIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMHU I10 BBITOJIHEHUIO JJAO0OPAaTOPHBIX XUMUYECKHUX OIBITOB MO MOJIYYEHUIO U
coOMpaHUIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YTJIEKHUCIIOTO rasa);

MIPOBOAMTH PEAKIIMH, MOATBEPKIAIONINE KaYeCTBEHHBI COCTaB Pa3jMYHbIX BEIIECTB:
pacrio3HaBaTh OINBITHBIM MyTEM XJIOpHUI-, OpoMHI-, MOAUA-, KapOoHat-, docdar-,
CWJIHKAT-, Cylb(]ar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HWOHBI H3YYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OMNEpPAllMU MBICIUTEIBHON AESITENTbHOCTH — aHajh3 U CHUHTES,
cpaBHEHHE, O00O0OIICHNWE, CHCTEMAaTHU3alMI0, BBISBICHHE TNPUYNHHO-CICICTBEHHBIX
CBSI3€M — I HW3YyYEHUS  CBOWCTB  BEIIECTB W XUMHUYECKHX  pEaKUuid,
€CTeCTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HAOJI0IeHUE, 3MEPEHHE, MOJICTTUPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHUE 8 KJIACC

KoaunuecTBO 4acoB

Ne HanmenoBanmue pa3jiesioB u dueKkTpoHHbIE (LM POBbLIE)
KonTposabHubie IpakTuyeckue
n/n TEM NMPOrpamMMbl Bcero oOpasoBaTe/bHbIE pecypChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMHS — BaxkHas 00J1aCTh
€CTECTBO3HAHUS U Bubnnoreka LIOK
11 NPaKTHYECKOH AEATENbHOCTA > 2 https://m.edsoo.ru/7f41837¢
YeJIoBeKa
BerectBa u xumuieckue bubmuorexa [JOK
12 peaknuu 15 1 https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
Bozayx. Kucnopona. [lonsitue bubmuotexa [JOK
2.1 00 okcuaax 6 https://m.edsoo0.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmnoreka [JOK
2.2 U COJIAX 8 1 https://m.edsoo.ru/7f41837c¢
Bona. PactBopsl. [Tonsitue 06 bubnmoreka [JOK
2.3 OCHOBAHUSX 5 1 1 https://m.edsoo0.ru/7f41837c
OcHoBHbBIE KJ1acChl bubmmorexa [JOK
2.4 HEOPTaHWYECKHUX COCTUHCHHIMA 11 1 1 https://m.edsoo.ru/7f41837c
Htoro no pazneny 30
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Pa3nen 3. llepnoanueckuii 3axkoH u [lepuognueckas cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.

Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€akuu

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema Bu6mmorexa [IOK
31 XUMU4eCKUX dnemMenToB J1. M. ! https://m.edsoo.ru/7f41837c
MeHz[eJIeeBa. CTpOCHI/Ie aToMa
XUMHUUYECKAA CBI3b. Eubs 10K
HNOJIMOTCKA
2 - 1
3 Oxnciurensro 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubnnoreka IIOK
Hroro no pasneiny 15 https://m.edsoo.ru/7f41837c
bu6nuoreka [IOK
PesepeHoe Bpems 3 https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10
[TIPOTPAMME 68 4
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9 KJIACC

KosauuyecTBo 4yacos DJIEeKTPOHHbIE
HaunmeHnoBaHMe pa3je/ioB U TeM (undpossie)
Ne n/m NPOrPaMMBI Beero Konrposabueie | IIpakruueckue | 00pas’oBaTebHbIe
padoThI padoThI pecypceebl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIuu
3 bu6mmorexa [IOK
1.1 [losropenne n yriybnenue suaui 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/esioB Kypca 8 kjacca 6
bu6mmorexa [IOK
19 OCHOBHVLIG 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edsoo.ru/7f41a63
peakuuii 6
bu6mmoreka [IOK
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. 8 1 1 https://m.eds00.ru/7f41a63
XUMHUECKUE peakIMM B pPacTBOpax 6
Uroro no pazgeny 17
Pa3nes 2. HemeTasibl M X COeIMHEHUS
bu6mmoreka [JOK
21 O6HIa$[ XapPaKTCPUCTHKA XUMHUYCCKUX 4 1 httDS//m edsoo.ru/7f41a63
anemeHTOB VIIA-rpymmsl. I'anorensl 6
OO0mas XxapaKTepuCTUKa XUMHYECKIX bubnmnoreka [JOK
292 anemeHToB VIA-rpymnmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIMHCHUSA 6
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OO6m1as XxapakTepucTUKa XUMHUYECKUX

bubmuorexa [JOK

23 a5ieMeHTOB VA-Tpytibl. A30T, pochop u ux 7 https://m.edsoo.ru/7f41a63
COCIUHEHUS 6
OO0m1as XxapakTepuCcTUKa XUMHYECKUX bubnmoreka [JOK
2.4 sneMeHTOB IVA-Tpymmnel. Yriepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHHUH M UX COCAMHECHUS 6
Hroro o pasneny 25
Pa3nen 3. MeTasnibl U UX COeIMHEHUS
bubmuorexa [JOK
3.1 O6H_[I/Ie CBOMCTBA METAJLJIOB 4 httDSZ//m.edSOO.I’U/7f41a63
6
bu6mmorexa [IOK
3.2 BakHeiilne MeTaiIbl 1 UX COSIUHEHUS 16 https://m.edso0.ru/7f41a63
6
Hroro no paszneny 20
Pasnen 4. Xumus u okpyxaomas cpeaa
bu6mmoreka [JOK
4.1 BerecTBa 1 MaTepualbl B )KU3HHU YEIIOBEKa 3 https://m.edsoo.ru/7f41a63
6
Htoro no pazneny 3
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bubmuorexa [JOK
6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
MHNOYPOYHOE IVTIAHUPOBAHHUE 8 KJIACC
KonunuyectBo 4yacos Mara DJIeKTpOHHbIe Hu(poBbIE
Ne Tema vooKa U3yYeHH oOpa3oBaTe/ibHbIE
u/n yp Beero Kourpoabusie | Ipakruyeckue | o pecype
padoThI padoThI
[Ipenmer xumuu. Pons xumun B bu6nuorexa [IOK
1 KHU3HU YesioBeka. Tena u BemecTsa 1 https://m.edsoo.ru/ff0d210c
ITousTue o MeTOAaX MO3HAHUS B bu6nuorexa [IOK
2 XUMHUHU 1 https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U MPUEMBI . Bu6nuorexa [OK
obparieHus ¢ 1ab0paTOpHLIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
Yucrteie BemecTBa U cMecu. CriocoObl bubnunorexa LIOK
4 pasjielieHust CMecel 1 https://m.edsoo.ru/ff0d26ca
[TpaxkTrueckas padota Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 Bubnnorexa [JOK
OYHCTKH TIOBAPEHHOH COTH)» https://m.edsoo.ru/ff0d28c8
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but6mmoreka [IOK

6 ATOMEI ¥ MOTICKYTIHL https://m.edsoo.ru/ff0d2a6c
. XuMHUYECKHUe FJIEMEHTHI. 3HAK! bubnuotexa [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 1IpocTEie H CIOKHEIES BEMECTsa https://m.edsoo.ru/ff0d2a6c
bubmnoreka IIOK
9 ATOMHO-MOJNCKYJIIPHOC YCHHE https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBa
BeIecTB. XuMuueckas (popmyiia. Bu6nuorexa [OK
AJIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmmorexa [IOK
OTHOCHTENIbHAS MOJIEKYIISPHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBast 107151 XUMAYECKOTO but6mmoreka [IOK
12 SJIEMEHTA B COCIUHCHHUH https://m.edsoo.ru/ff0d350c
KonuuectBo BEIISCTRA. Moib. bubmuoreka [{OK
13 MonsipHast Macca https://m.edsoo.ru/ff0d5230
®du3nvecKue U XUMUYECKHUE SIBICHUS. but6mmorexa [IOK
14 XuMHUUECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBUs NIPOTEKaHUS bubmuoreka [JOK

XAMHYECKUX PEaKUi

https://m.edsoo.ru/ff0d3al6
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3aKoH COXpPAaHCHUA MaCChl BEIICCTB.

but6mmoreka [IOK

16 XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudyecTBa, MacChl

17 BEILECTBA 110 YPABHEHHUAM bubmoreka [IOK
XHMHYECKUX PEAKIMN https://m.edsoo.ru/ff0d5708
Knaccudukanus XUMHUYECKUX

18 peakiuil (CoeIMHEHUs, Pa3I0KEHUs, bubnnorexa IIOK
3aMeleHns, 0OMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB —

19 yuéHbIHINKIONeHCT. O600IeHNe bubimoreka IIOK
U CHCTEMATU3alusl 3HAaHUI https://m.edsoo.ru/ff0d40c4
KonTponbnas padora Nel o teme bubmuoreka [JOK

20 «BelecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB

21 Bo31yXxa. Kicimopoa — »1eMeHT u bubimoreka [IOK
npoctoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
Du3nYECKUEe U XUMUYECKUE CBOMCTBA

29 KHCITOpO/ia (PEaKI[UH OKUCIICHNS, bubmmorexa IIOK
ropenue). [Tonsrre 06 okcHaax https://m.edsoo.ru/ff0d4614
CriocoObI MOTy4eHUs KHCIOPO/Ia B

23 1ab0paToOpuu U MPOMBIIUIEHHOCTH. bubanoreka IIOK

HpI/IMeHeHI/IC KHCJIOpOoJa

https://m.edsoo.ru/ff0d497a
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TennoBoii 3pPeKT XMMUIECKOI
pEaKIuu, MOHSATUE O

bubnunorexa LIOK

24
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEaKIUIX
TormBo (HedTh, yroib 1 METaH).

25 3arpsi3HeHue BO3/1yXa, CIIOCOObI ero Bubmorexa HOK
HPeOTBpAIIEHHS https://m.edsoo.ru/ff0d4c4a
[TpakTuyeckas padora Ne 3 o Teme

26 «[lonyyenue u cobupanue BHGH_HOTGKa HOK
KHCIOPOIa, M3YUEHHE Er0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
Bonopon — anemeHT u npocroe bubmuoreka [IOK

27 BellecTBo. HaxoxkaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
dusnyeckre U XUMUYECKIE CBOMCTBA bu6nuorexa [IOK

28 Bojiopoja. [Ipumerenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6nuorexa [IOK

29 HonsThe o kncoTax u Conix https://m.edsoo.ru/ff0d50d2
Crioco0bI ostyyeHust BOA0poia B bubmuoreka [JOK

30 naboparopuun https://m.edsoo.ru/ff0d4dd0

31 [TpakTrueckast padota Ne 4 o teme bubmuoreka [JOK
«[Tony4enue u cobupanue BoJ0poOIa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHUE €r0 CBOMCTBY»

29 Monsipabiit 00BEM ra3oB. 3aKOH bubmuoreka [IOK

ABoraapo

https://m.edsoo.ru/ff0d542e
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Brrancienns 00bpEma, KoJudecTBa

33 BEIIIECTBA ra3a Mo €ro U3BECTHOMY bubmnorexa LIOK
KOITMHECTBY BEIIECTBA WIIH 0OBEMY https://m.edsoo.ru/ff0d55a0
Brruncnenus 006EMOB Ta30B 1Mo

34 YpaBHEHUIO PEaKIIMU Ha OCHOBE Bubnnorexa [JOK
3aK0HA 00BEMHBIX OTHOIIICHUH T'a30B https://m.edso0.ru/ff0d5708
®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubnuorexa [JOK

35 BO/IbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. I[lonsarue 00 bubmnoreka IIOK

36 UHIHKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeNb.

Hacpimmenseie 1 HEHACHIIIICHHBIC Bubnuoteka ]_[OK

37 pacTBOpEl. MaccoBasi 11011 BellecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
«IIpuroToBieHrE pacCTBOPOB C Bubimorexa [LIOK

38 Onpe/eNIeHHON MacCoBOH noiel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

29 KonTponbnas padorta Ne2 o teme bubmuorexa [IOK
«Kucnopox. Boxopoz. Boza» https://m.edsoo.ru/ff0d6342
OKcuIpl: COCTaB, KiIacCuUKaIs, but6mmorexa [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

a1 ITony4yeHue U XMUMUYECKUE CBOMCTBA bubmuoreka [JOK

KHUCJIIOTHBIX, OCHOBHBIX H

https://m.edsoo.ru/ff0d664e
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aM(pOTEPHBIX OKCHJIOB

OcHoBaHWusI: cOCTaB, Ki1accudukams,

but6mmoreka [IOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonydyenue u XuMHYECKHE CBOMCTBA bubnuotexa [JOK

43 OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bubmnoreka IIOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TonydyeHnne 1 XuMHYECKHE CBOMCTBA bubnuorexa [JOK

45 KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpA,

46 CIIOCOOBI MOMYYEHUS, XUMUYECKHE bubmmorexa LIOK
CBOICTBA https://m.edso0.ru/00ad9474
[TpakTrueckast padota Ne 6. Pemenue
HKCIIEPUMEHTATBHBIX 33124 TI0 TEME Bu6moreka [IOK

47 «OCHOBHBIE KJIACCHI HEOPTAaHMUYECKHUX https://m.eds00.ru/00ad9b7c
COEIMHEHUIN»
['eHeTHYECKas CBSA3b MEXKTY

48 KJIACCaMH HEOPTaHMYECKUX Brbmrorexa [IOK
COeIMHEHH https://m.edsoo.ru/00ad9a50
O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK

49 3HAHWH https://m.edsoo.ru/00ad9cb2
KonTtponsHast padora Ne3 o reme

50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX Bubnnorexa [JOK

coequueHui"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOMBITKY KIIACCUPUKAITUU

bubnunorexa LIOK

51 XUMHUYECKHX dNIeMeHToB. [ToHsATHE O
IPYIIIAX CXOHBIX STEMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepnoanueckuii 3aK0H U
[Teproauyeckas cucTeMa XUMAYECKUX Bu6amnoreka LIOK
52 onementos J1. M. Menneneesa https://m.edsoo.ru/00ada52c
bubmnoreka IIOK
53 TlepuopL, rpymmbl, TOArpymIbL https://m.edso0.ru/00ada52c
Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [HOK
54 saep. 3oTorbl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToOMOB 35ieMeHTOoB [lepuonnyeckoii Brbmorexa ITOK
cucrems J1. M. Merzeneesa https://m.edsoo.ru/00ada6bc
XapakTeprucTUKa XUMHIECKOTO
6 DJIEMEHTA TI0 €T0 TIOJIOKEHUIO B Bubimorexa [LIOK
> Hepuomueckoi cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKoHa
- JUISL pa3BUTHS HAYKU U MPAKTUKU. [l bubnuoteka [JOK
. MenneneeB — y4€HbBIN, IEIaror u https://m.edsoo.ru/00ada96e
rpaXTaHUH
e DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuoteka [JOK

XUMHUYCCKUX OJICMCHTOB

https://m.edsoo.ru/00adaab8
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but6mmoreka [IOK

59 HNonHas XuMudecKast CBSI3b 1 https://m.eds0o.ru/00adac34
KoBanenTHas noyisipHasi XuMuyecKas bu6muoreka [IOK

60 CBSI3b 1 https://m.edsoo.ru/00adaab8
KoBanenTtHas HenossipHas bubnuotexa [JOK

61 XHUMHYECKast CBSA3b 1 https://m.edsoo.ru/00adaab9

62 CreneHb OKUCIECHUS 1 bubnuorexa [JOK

https://m.edsoo.ru/00adae28

OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubnuorexa [IOK

63 peakuuu 1 https://m.edsoo.ru/00adb076

bu6anoreka LIOK

64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
KonTponbnas padota Ne4 o teme

65 «CtpoeHnue aToMa. XUMHYECKast 1 Brbmorexa ITOK
CBSI3bY https://m.eds00.ru/00adb486
PesepBHelit ypok. O6001IeHNE 1 bubnuoteka [JOK

66 CHUCTEMAaTH3aIMs 3HAHHH 1 https://m.edso0.ru/00adb33c
PesepBHblit ypok. O600111eH1E 1 bu6muoreka [JOK

67 CHCTEMATH3AIMS 3HAHHIMA 1 https://m.edso0.ru/00ad9ch2
PesepBHrIit ypok. O6001IeHNE 1 bubnuoteka [JOK

68 CHUCTEMAaTH3alMs 3HAHHH 1 https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB Hara JIeKTPOHHBbIE HU(POBHIE
Ne H3Y4YeHH o0pasoBare/ibHbIC
Tema ypoka KourpoJusbnbie | IIpakTHyeckue
n/n Bcero | pecypchl
padoThI padoThI

[lepnonnueckuii 3aKoH.
[lepuonnueckas cucrema Bu6nuorexa [OK

1 1
XMMHYECKHX dJ1eMEHTOB Jl. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubnnorexa LIOK
MePBHIX TPEX TIEPHOTIOB https://m.edsoo.ru/00adb6b6
Knaccudukanuss u HOMEHKIATypa bubnuotexa [JOK

3 HEOPraHMYECKUX BEIIECTB 1 https://m.edsoo.ru/00adb7e2
Bunpl xumMudueckou CBSI3U U THUIIBI bu6nuorexa [IOK

4 KPUCTANTNYECKUX PEIETOK 1 https://m.edsoo.ru/00adbact
KonTponbnas padorta Nel o teme
«[ToBTOpEHUE U yriayOneHue 3HaHui

5 OCHOBHBIX pa3zesioB Kypca 1 1
8 kiacca»
Knaccudukanus XuMuaecKux bubnuoteka [JOK

6 peaKIMii TI0 Pa3TUYHBIM PU3HAKAM 1 https://m.edsoo.ru/00adbcb0
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[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 peakuuu. [IoHATHE O TOMOT€HHBIX U Bubmuorexa IIOK
TeTePOTEHHBIX PEAKIIX https://m.edsoo.ru/00adbe9a
IlousTie 0 XUMHYECKOM

8 paBHOBecuu. DaKTOPHI, BIUSIONINE Bubmuorexa IIOK
Ha CKOPOCTH XHMHUECKOH PeaKIuH https://m.edsoo.ru/00adc28c
U IIOJIOKEHHE XUMHUYECKOT'O
paBHOBECHS

) OKHCIUTEIBHO- bubmnoreka IIOK
BOCCTAHOBUTEIIbHBIC PEAKIIHH https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON

10 nuccoruani. CUIbHBIE U CIIa0bIE Bubmiorexa [TOK
SJIEKTPOJTUTHI https://m.edsoo0.ru/00adcd68

bu6anoreka LIOK

1 Monmbie ypaBHeHHs peakuuid https://m.edso0.ru/00add448
XHUMHUYECKHEe CBOMCTBA KUCIIOT U

1 OCHOBaHHUU B CBETE MPEACTABICHUI Bu6muorexa [IOK
00 JIEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
IUCCOLIMAINU
XHUMHUYECKHE CBOMCTBA COJIeH B

13 CBETE MpeACTaBIeHU 00 Bubmorexa TIOK
AIIEKTPOIUTUIECKOM TUCCOIIMAIINT https://m.edsoo.ru/00add8b2

but6mmoreka [IOK
14 [TonsaTHE 0 TMapOIU3E COonei

https://m.edsoo.ru/00add9d4
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O00011eHUE U CUCTEMATU3ALIMS

bubnunoreka LIOK

15 snanmii https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.

16 «Perienue 3KcriepuMeHTaIbHbBIX Bubmzorexa HOK
a7 https://m.edsoo.ru/00addbfa
Kontponsnas padora Ne2 o reme

17 «DNEeKTPONUTHYECKAs TUCCOIMALINS. Bu6mmoreka LOK
XUMHUYECKHE PEAKIMH B PACTBOPAX) https://m.edsoo.ru/00addecO

18 OO61mas xapakTepuCcTHKa raJOreHOB. bubnmnoreka HOK
XUMHYECKHE CBOMCTBA Ha IPUMEpe https://m.edsoo.ru/00addfe?
xJiopa
XnopoBogopoa. CoJisiHast KUCIO0TA,

19 XMMHUYECKHE CBOWCTBA, MTOJyYeHHE, bubnnorexa LIOK
NpHMeHeHHe https://m.edsoo.ru/00ade104
[TpakTuyeckas padora Ne 2 o Teme

20 «lTonyueHne COJIAHON KUCIIOTHI, Bubmiorexa LIOK

. https://m.edsoo.ru/00ade348
u3ydeHne e€ CBOMCTBY
Bbrancienus mo ypaBHEHUSIM

271 XUMHYECKHX PEaKIUii, €CIIi OJIH U3 Bubnnorexa [JOK
PEATEHTOB JaH B H3OHITKe https://m.edsoo.ru/00ade488

” OO0mras XxapakTepuCTUKa JIEMEHTOB bubnmnoreka [JOK

VIA-rpymisl

https://m.edsoo.ru/00ade64a
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AmnoTponHbie MOIU(UKALIUY CEPBHI.

Haxosxnenue cepsl u eé

but6mmoreka [IOK

23 o
COC/IMHCHHH B ITPUPOC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopo1, CTpOEHHUE,

24 (uBMYECKHE N XMMUYECKHE brbmiorexa LIOK
CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTA,

o5 (usnUecKrEe U XMMUYECKHE bubmorexa LIOK
CBOICTBA, IIPHMEHEHHE https://m.edsoo.ru/00adea28
XUMHUUYECKUE PEAKIUH, JICKALUE B
OCHOBE IIPOMBIIIIEHHOT'O CII0c00a

26 HOJTY4CHHSI CEPHOM KHCIIOTHI. bubmmoreka IOK
XHUMHUYECKOE 3arpsi3HEHIE https://m.edsoo.ru/00adec8a
OKpYKaIoIIE cpebl
COEIMHEHUSIMU CEPBI
Brraucnenue MmaccoBoii 10 bu6anoreka LIOK

21 BBIXO/Ia MTPOIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTUKa 3JIEMEHTOB
VA-rpynmel. A30T,

by Bu6mmotexa IJOK
28 pacnpocTpaHeHHe B IIPUPOJC,

q)HSI/I‘IeCKI/Ie U XUMHNYECCKUC
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHuak, ero ¢puznueckue u

bubnunoreka LIOK

29 XUMHYECKHE CBOWCTBA, MTOJTyYCHHE
1 IpHMEHEHHE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme

30 «ITonyuenre aMMUaKa, U3ydeHue brbmotexa LIOK
ero CBOMCTE» https://m.edsoo.ru/00adf180
A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubmnoreka IIOK

31 XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPATBbHBIX

32 ynobpenuit. XuMuueckoe bubnnorexa [IOK
3arpsA3HEeHUE OKpY)KaIOH_Ieﬁ cpebl https://m.edsoo.ru/00adf518
COEMHEHUSIMH a30Ta
®ochop. Okeun pochopa (V) u

33 dochopnas xkucnora, pU3NIECKUE U bubmmorexa [IOK
XNMHYECKHIE CBOICTBA, MOTyICHHE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue GocdaTos B

2 Ka4eCcTBE MUHEPATIbHBIX yI00OpEHUH. BuGmoreka [[OK
3arpsi3HEHHE TPUPOTHOM CPeIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacipocTpaHeHHUE B

35 npupoe, pU3NIECKUE U Bubmorexa TIOK

XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupsl yriaepojaa, ux pusudeckue
Y XMMHYECKHE CBOMCTBA.

DKOJIOrHYECKHE POOIIEMBI Bubnmoreka [IOK
36 Y ) .
CBSI3aHHBIE C OKCHIOM YITIEpOaa https://m.edsoo.ru/00adfebe
(V)
bubnunoreka LIOK
37 YroapHas KUCIOTa U €€ COIu https://m.eds00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
28 "ITomydenue yriaeKucsaoro rasa. Bu6muorexa [JOK
KauecTBeHHast peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TlepBoHauyanbHble MOHATUS 00
39 OpPraHMYECKHX BEIECTBaX KakK O BH6H.HOTeKa HOK
COEMHEHHSAX YIIepo/a https://m.edso0.ru/00ae054e
3 bu6anoreka LIOK
40 Kpewmnii n ero coemmuenmus https://m.eds00.ru/00ae080a
[TpakTuyeckas padora Ne 5.
" Pemienune sxcriepuMeHTaTbHBIX Bu6mmoreka [JOK
3aad 1o Teme «Baxueinme https://m.edso0.ru/00ae0bf?2
HEMETAJJIbl U UX COCTUHEHUS»
KonTtponbHast padora Ne3 o reme
42 «Baxnenmme HeMETaIbl U UX Brbmrorexa [IOK
COCMHEHUS) https://m.edsoo0.ru/00ae0el8
13 OO0m1as XxapakTepucTUKa bubnuoreka [JOK

XUMHUYCCKUX JICMCHTOB —

https://m.edso0.ru/00ae103e
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METAJUI0B. MeTajuinueckas CBsi3b U
METAJINYECKask KPUCTAIUIMYECKAS
pemérka. @u3nvecKre CBOMCTBA
METAJLJIOB

XUMHWYECKHUE CBOMCTBA METAJJIOB.

44 DIIEKTPOXMMHYECKHH P Bubmmorexa [IOK
HAIPSKEHHIT METAIIOB https://m.edsoo.ru/00ae1156
OO61mme crnocoObl MOTyYeHHS
meTayioB. CruiaBel. Beraucienus
45 M0 YPaBHCHUSM XUMHUYECKHIX bubmmorexa [IOK
PeaKIHii, €CIIM OJUH U3 PEareHTOB https://m.edso0.ru/00ae1156
COJICPKUT IPUMECH
16 bubnuotexa [JOK
Howsrue 0 Kopposun MeTaLIoB https://m.eds00.ru/00ae1278
47 bu6anoreka LIOK
[Hernoumsie meramel https://m.eds00.ru/00ae14b2
18 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuoteka [JOK
KaJus https://m.edsoo0.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAIIIBI — bu6muoreka [JOK
KaJIbI[Ui ¥ MarHuii https://m.edsoo.ru/00ae15e8
but6mmorexa [IOK
50 Baxuelnme coenMHEHNS KAJIbIUI

https://m.edsoo.ru/00ae15e8
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O00011eHUE U CUCTEMATU3 AL

51 3HAHUU
JKEcTKkoCTh BOIBI U CIIOCOOEI €6 but6mmoreka [IOK
52 YCTpaHCHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme Bu6muoteka [JOK
53 "YKECTKOCTE BOJIBI M METOJIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHHs "
. bubnuorexa [JOK
54 ATEOMHHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [JOK
55 THJIPOKCUAA https://m.edsoo.ru/00aelc64
bu6nuorexa [IOK
56 HKeneso https://m.eds00.ru/00ae1d86
Okcuipl, TUAPOKCHABI H  COJIU bu6nuorexa [IOK
57 xenesa (II) u sxenesa (III) https://m.edsoo.ru/00ae35e6
O06o0mIeHre U cucTeMaTr3aIus
58 3HAHUI
[IpakTuueckas padora Ne 7.
- Pemenne skcriepuMeHTaTBHBIX Bu6mmoreka [JOK

3aJ1a4 110 TeMe «BakHenmme
METaJUIBI U UX COETUHEHUS)

https://m.edsoo.ru/00ae3de8
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Borurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3
peareHToB J1aH B U30BITKE UITN

but6mmoreka [IOK

60 COLEPXKHT IIPHMECH. BEIHCIICHHS https://m.eds00.ru/00ae1750
MacCcOBOH J0JIM BBIX0J1a POAYKTa
peaxkuuu
O06o00mIeHrne U cUCTeMaTH3aIHs

61 3HaHUHI
KonTponbnas paborta Ne4 o teme

62 «Baxnenmue MeTauIbl U UX
COCIMHEHUS
BemecTsa u matepuaisl B bubnuoteka [JOK

63 TIOBCEIHEBHOM KU3HU UYelIOBEKa https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHUE bubmuoreka [JOK

64 OKPYXKaroIIel cpebl https://m.edso00.ru/00ae4270
Ponb XUMUHU B peLieHnn bubmuoreka [JOK

65 HKOJIOTHUECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
PesepBHrlit ypok. O6001ICHHE U bubnuoteka [JOK

66 cUCTEeMaTH3aIlHs 3HAHUI https://m.edso0.ru/00ae0d0a
Pe3epBHbIit ypok. O60011€HNE U bu6muoreka [JOK

67 CHCTEMaTH3aIHs 3HAHHU https://m.edsoo.ru/00adb33c

68 PesepBHbIil ypok. O0001ICHNE U bubmmoreka [JOK

cUCcTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






