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NNOACHUTEJIBHAS 3AIINCKA

[TporpaMma 1o XMMUM Ha YpOBHE OCHOBHOI'O 0OIIIEr0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaraM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO
obmiero obpazoBanus, npeacraBieHHbix B @I'OC OOO, a Takke Ha OCHOBe (enepalbHON
pabouell mporpaMmbl BOCIIUTAHUS U C Y4ETOM KOHLENIMU IpErnoAaBaHusl y4eOHOro npeaMera
«Xumus» B 00pazoBaTeiabHbIX opranuzanusax Poccuiickoit deneparum.

[IporpaMma mo xumuu Ja€T TMpeAcTaBlIeHUE O Iesix, obmeill crparerun oOyudeHus,
BOCIIUTaHUSI W pPa3BUTHS OOyJaroIMXCS CPEACTBAMH YUEOHOro IpeIMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEpkKAHUE, MIPEeJyCMaTPUBAET PacHpeAeseHue ero 1o Kjiaccam U
CTPYKTYpUPOBaHHUE 110 pa3eiaaM U TeMaM MPOrpaMMbl [0 XUMHUHU, ONPEENIAET KOJTUUECTBEHHbIE
U KaueCTBEHHBIE XAapaKTCPUCTUKU COIECPKAHUA, PEKOMEHAYEMYIO IIOCIEIOBATEIbHOCTD
W3Y4YEHUS XUMHUHU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOro
Ipoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BOSMOKHOCTH MpeaMeTa s
peannzanuu TpeOOBaHUM K pe3yJabTaTaM OCBOEHHSI OCHOBHOM 0Opa30BaTENIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHus, a TaKkkKe TPeOOBAHUH K pe3ysbTaTaM 0Oyu4eHUs! XUMUHU
Ha YpOBHE LeJell u3ydeHHs MpeaMeTa W OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABATEIbHOU
JeATeIbHOCTH 00YyYaroIIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHU.

3HaHME XUMUH CIIY’)KUT OCHOBOH 17151 (pOopMHUpOBaHUS MUPOBO33pEHUS 00yUaIOIIErocs, ero
MPEJCTaBICHUN O MaTepHaJIbLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIe XUMHUEH
IIPEJCTABICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 BOJIOLUH BEILECTB B IPUPOJE, O MYTAX
pemieHust TI00aNbHBIX MPOOJEM yCTOWYMBOTO Ppa3BUTUS YEJOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKON, MUILEBON U SKOIOTHYECKO 0€30MacHOCTH, IPOOIEM 31paBOOXPAHEHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH JUId CcaMOpa3BUTHA M (HOPMHUPOBAHUS
KYJIBTYPBI INYHOCTH, €€ 00mIel 1 PyHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJl B (pOpMHUPOBaHHE MBIIUIEHHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATENbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HHM, Tak H B
poQecCHOHANBHOM EATENbHOCTH;

3HaKOMHUT CO CIEIU(PHUKOW HAYYHOIO MBIIUICHHS, 3aKJIAIbIBAET OCHOBBI ILIEIOCTHOTO
B3IJIsJ1a HA €AMHCTBO MIPUPO/IBbI U YETOBEKA, SIBJISETCS OTBETCTBEHHBIM HTAloM B (P OPMHUPOBAHUU
€CTECTBEHHO--HAyYHOU TPaMOTHOCTH 00YYaIOIIUXCS;

CIocOOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOI'O OTHOLIEHHUS K €CTECTBEHHO--HayYHbBIM
3HAHUSIM, K MPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B OKOJIOrHYecKoe oOpa3oBaHME
00y4aroIuxcs.

JlanHble HampaBiieHHs B OOYUYEHHH XMMHUHU 00ECHEeYMBAIOTCS Clenu(UKON conep:kaHus
y4yeOHOro TmnpeaMeTa, KOTOPBIA SIBISETCS MEAarorMueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKM XUMHH Ha ONPEACIEHHOM dTane e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPHUEHTUPOBAH Ha OCBOCHHE
00yJaroIMMHUCs CUCTEMbI IEPBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX ITOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepxaHHs IIPOrpaMMbl 10 XUMHM C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
nonxona k e€ m3ydeHuro. CopepkaHHME CKJIaJbIBA€TCSl U3 CUCTEMBl MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIECTBE M CUCTEMbl MOHATUH O XUMHUYEeCKOH peakuuu. OO0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHM30BaHbl M0 MPUHLHUILY MOCIEIO0BATEIBHOIO Pa3BUTHs 3HAHUK HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOI'O YPOBHS:

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

— [lepuognueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— Y4EHHMsI O CTPOEHUH aTOMa U XUMHUUYECKOH CBS3U;

— IpEeJCTaBICHUHN 00 STIEKTPOIUTUYECKOIN IMCCOLMAIINH BEIIECTB B PACTBOPaX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKU IOIYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pPa3BHBAIOTCA IOCIEAOBATEILHO OT OJHOTO YPOBHSA K JpYroMmy,
BBINIOTHSAS (YHKIUM OOBSICHEHHUS W IPOrHO3UPOBAHMS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHUS U TIOTYUYEHHS M3y4aeMbIX BEIIECTB.

OcBoeHHe mTporpaMMbl MO XUMHH CIOCOOCTBYeT (OPMUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKOM COCTABJIAIOLIEH HAay4HOW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOLIEHUSI K HAyYHOMY 3HAHUIO U METOJaM IMMO3HAHMS B HayKe. M3ydueHue xummuun
MPOUCXOAUT C TPHUBJICYECHUEM 3HAHUW M3 paHee M3YYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pusnka. 7 Kiiacey.

[Ipyu u3yyeHnn XuMuu NpoUCcXoauT (OpMHUPOBAHKME 3HAHUI OCHOB XMMHUECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUYECKON JEATEIbHOCTH YeIOBEKa U KaK OJHOI0
13 KOMIIOHEHTOB MUPOBOW KyJbTYphl. 3ajadya yueOHOro mpenMera COCTOUT B (POPMHPOBAHUU
CUCTeMbl XMMHUYECKUX 3HAHHM — BaKHEHUIMX (PAKTOB, MOHSTHIA, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
MpUOOIICHNN K HAYYHBIM METOJIaM MTO3HAHUS NIPU U3YYSHUH BEIIECTB U XUMHUECKUX PEaKINid, B
(¢bopMuUpOBaHWKM M PA3BUTUU I[IO3HABATEJIIBHBIX YMEHHUH M UX TNPUMEHEHUU B Yy4eOHO-
MIO3HABATEJILHONW U y4eOHO-UCCIIEI0BATENILCKOM JIeSTENIbHOCTH, OCBOCHUH MPABUIJI O€30MaCHOTO
oOpallieHus C BeIeCTBAMHU B MTOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHMHn XMMHUU Ha YpOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMs BaXXHOE 3HAUYEHHE
puoOpeH Takue 1eH, Kak:

— (popMupOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYAHHUYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO DPELIEHUH, CHOCOOHOM aganTHpoBaThCcs K
OBICTPO MEHSIIOIIUMCS YCIIOBUSM >KU3HMU;

— HampaBJICHHOCTh OOyYEHHUS Ha CHUCTEMaTHYECKOE TPHOOIICHHE O0yJaromuxcs K
CaMOCTOSITENIbHOM  TO3HABATEIbHOM  JEATENIbHOCTH, HAyYHbIM  METOJaM  I1O3HAHMS,
(hopMHPYIOIUM MOTHBALIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— oOecrieueHne yCIOBUH, CIHOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYaIOUIMMUCS OIBITA
pa3HOOOpa3HOM N1eATeNbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIMH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUE€HUE AJIS1 PA3JINYHBIX BUAOB AESITEIbHOCTH;

— gopmupoBanue oOuieil GpyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YlClie YMEHUH OOBSCHATH M OLEHUBAThH SBJICHUS OKPYXKAIOIIEr0 MHpA, UCIOJIb3YS 3HAHUSA U
OMBIT, TONyYEHHbIC MPU H3YyYCHUH XUMHUHU, MPUMEHATh HX NpPH pPEIICHUHu TNpodieM B
MOBCETHEBHOM KU3HU U TPYAOBOU E€SITEIHHOCTH;

— (hopMupoBanHe y 00y4arOMMXCsl TYMaHUCTHYECKUX OTHOIICHUH, TOHUMAHHUS [IEHHOCTH
XUMHYECKUX 3HAHWUW A7 BBIPAOOTKH SKOJOTHYECKH IIeIeCOOO0pPa3HOro MOBEIACHHSI B OBITY U
TPYIOBOM AEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbSI U OKPYKAKOWIEH MPUPOIHON
Cpelbl;



— pa3BUTHE MOTUBAIIUH K 00YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHS OOIICUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
OGS U HAITPABIICHHOCTH JabHEHIIIET0 00yYCHHS.

OO0miee 4uCiio Y9acoB, OTBENEHHBIX JUIS M3YYEHHs] XUMUU HAa YpOBHE OCHOBHOT'O OOIIETO
oOpazoBanusl, cocTaBisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Helen), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHBIEe XMMHYECKHE TOHATHS

IIpenmer xumuu. Ponmb XMMHMM B JKHM3HM 4elloBeKa. XUMHUS B CUCTEME Hayk. Tena u
BemecrBa. dusnueckue cBONCTBAa BELIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsiTHe O
METO/axX MMo3HaHMs B XUMHUU. UncTele BemecTBa U cmecu. Croco0bl pa3iesieHus: cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3yieMeHThl. CHUMBOJBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTeie u Cll0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass (Qopmyna. BaneHTHOCTh aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTOMHast Macca. OTHOCHUTENbHASI MOJIEKYJIISIpHAS
Macca. MaccoBast 10J11 XUMHYECKOI0 3JIEMEHTA B COSIMHEHHH.

KomuuectBo BemecrBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
4Kclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€rel mo hopMynaM XUMHUUECKUX COSTUHEHHM.

duznyeckue U XMUMHUYECKUE SBJICHMS. XHUMHUYECKas peakiuus M €€ NpU3HaKu. 3aKOH
COXpaHEHHUs MaccChl BELIECTB. XUMHUECKHe ypaBHeHUs. Kiaccupukanus XMMUYECKUX peakuui
(coemuHeHuUsI, pa3OKEeHHS, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOH, IpaBujiaMu padoThl B J1a0OpaTOpuu U MpuéMamMu
oOpameHust ¢ 1abOpaTOpHBEIM O0OPYJOBaHHEM, M3YYECHHE U ONMUCaHHe (PU3UYECKUX CBOMCTB
00pa3I0B HEOPraHMYECKUX BEIIEeCTB, HaOM0IeHNe Pu3nyecKuX (IUIaBlieHUuE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KHIIEHUE M KOHJEHCAIUsl BOJbl) U XMMHUECKUX (FOPEHHE CBEUH,
MPOKaJIMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeNa ¢ KUCIOTOM) SBJICHU, HaOI0eHne
U ONHCAaHME TPU3HAKOB MPOTEKAHHWS XHUMHUYECKMX peakuuid (paslokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOI KUCIIOTHI C XJIOpuAoM Oapus, paznoxenue ruapokcuna meau (II) mpu
HarpeBaHWHU, B3aUMOJACHCTBUE Kene3a ¢ pactBopom comu meau (II), u3ydenuwe crmocoOoB
pas3zeneHuss cMecell: C IMOMOIBI0 MarHuTa, (WIBTPOBaHHE, BBIIAPUBAHUE, TUCTUIUIALMS,
xpomarorpadus, NpPOBEJCHHE OYHCTKM IOBAPEHHOW coNu, HaAOII0OJeHHEe U  ONUCaHHE
pe3yJabTaTOB IPOBEAEHUS OIBITA, WUIFOCTPUPYIOIIErO 3aKOH COXPAHEHMsI MacChl, CO3JIaHUE
Moeleld MOJICKYJT (ITapOCTEPIKHEBBIX ).

Baxueiilue npeacTaBuTe M HEOPraHUYECKHUX BellecTB

Bozayx — cmech razoB. CocraB Bo3ayxa. Kucinopoxg — 3ieMeHT M HpOCTOE BELIECTBO.
Haxoxxnenue kucinopoaa B npupoae, (pusnueckue 1 XUMHUECKHE CBOMCTBA (PEaKLUU TOPEHHS).
Oxcupnpl. [lpumenenue kucnopoaa. CrnocoObl TONy4eHHs KUCIOpoJa B Jaboparopuu U
npoMbIIIieHHOCTH. KpyroBopor kuciopona B mpupone. O30H — amtorponHas Moaudukanus
KHCTIOpO/Ia.

TemnoBoli 3(p(deKkT XUMHUECKONM peakluH, TEePMOXUMUYECKUE YpaBHEHHUS, 3K30- HU
SHIOTEPMUYECKUE peaKUMU. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHWE BO3AyXa, YCHWIECHHE
MapHUKOBOTO (exTa, pa3pyiieHne 030HOBOT'O CIIOSI.

Bonopon — »nemeHT M mnpocroe BemecTBo. HaxoxkaeHue Boxopona B IPUPOAE,
(u3nueckue 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIocO0bI monydeHus. KuciaoTe! u comu.

MomnsipHblii 00bEM Ta30B. Pacy€rbl Mo XUMUUYECKHM YpaBHEHUSIM.

O®uznyeckne cBoMcTBa Boabl. Boma kak pactBoputenb. PactBopwl. HacebllieHHble u
HEHACBILIEHHbIE pacTBOpbl. PacTBOpuMOCTh BewlecTB B Boje. MaccoBas J0jsl BELIECTBA B
pacTBope. XuMudeckre cBoicTBa Boibl. OcHOBaHUsA. Poib pacTBOpOB B MpUPOJE W B KU3HU



yenoBeka. KpyroBopor Bojabl B mpupojie. 3arpsa3HeHUEe NpUpOAHbIX BoJ. OXxpaHa M OYMCTKA
MPUPOJTHBIX BOJI.

Knaccudukanus wHeopranmdeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
corneoOpasyromnire (OCHOBHBIE, KHCIOTHBIC, aM(pOTEepHBIC) U Heconeobpasytoniie. Homenkmarypa
okcu0B. du3nyeckrne 1 XMMUYECKHE CBOMCTBA OKCUAOB. [lomyyenne okcuaoB.

OcHoBanms. Knaccudukarmuss OCHOBaHMI: IIETOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuid. Pu3nueckue M XUMHYECKHE CBOWCTBa OcHOBaHWM. [lomydyenue
OCHOBAHM.

Kucnotel. Knaccuduxanus xkucinor. Homenknarypa kucnor. @usznyeckue U XUMHUECKUE
cBorcTBa KUCIOT. P aktuBHOcTH MetaiioB H. H. bekeroBa. [Tonydyenue Kucior.

Conu. HomeHnknarypa cosneil. @u3ndyeckue U XMMHYECKHE cBoiicTBa coseld. Ilomyuenue
COJIEH.

I'enernueckas cBs3b MEXKY KIIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumeHm:

Ka4eCTBEHHOE OIpe/IeIICHUE COACpKaHMs KUCIOpoa B BO3AyXe, MOMydeHHe, CoOnpaHue,
pacro3HaBaHWE W H3y4YEHHE CBOWCTB KHCIOpPOJAA, HaONIO/IEHHWE B3aHMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHUS M IMpEKpaIeHusi TopeHus (mmoxkapa), 03HaKOMIIEHHUE C
oOpa3laMi OKCHJIOB W ONHMCAHHE WX CBOKCTB, IMOJNy4eHHE, COOMpAaHME, PACIIO3HABAHHE H
M3y4eHUEe CBOKMCTB BOjOpona (TOpeHHE), B3auMojeicTBHe Bomopona ¢ okcuaoM wmemu (II)
(BO3MOXHO HCITOJIb30BAHKME BHIEOMATEPUAIIOB), HAOIIOCHHE 00pa3lloB BEIIECTB KOIMUYECTBOM
1 Momnb, ucciaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIISCTB C PA3IMYHOW PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJBI C MeTaulaMu (HaTpueM W KajbllieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), MCCIEAOBaHUE OOpPa3I[0OB HEOPTAaHMYECKUX BEIIECTB PA3IUYHBIX KIIACcCOB,
HaOJI0/IeHUE M3MEHEHUS OKPAacKU WHIMKATOPOB B pPacTBOpax KUCIOT M LIENOued, M3ydeHHe
B3aumozeiictBus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBL, KUCIOT C METajljlaMy,
peakuuii HEWTpalu3aluM, IOJY4YEHHE HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOIO
METaJlJIa [PYTUM U3 pacTBOpPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «Baxxnenmue
KJIaCChl HEOPTAHUYECKUX COCTUHEHUID.

IMepuonuveckuii 3axkon u Ilepuoanyeckasi cucrema xumu4yeckux 3djemeHtos /I, WU.
MenpeneeBa. CTpoeHue aToMOB. XMMHU4YeCKas ¢BsA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[lepBbie TOMBITKA KIACCU(PUKAIMKA XUMHYECKUX OJJIeMEHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILEJTOYHBIC U IIETOUYHO3EMENIbHBIE METAJUIbI, TajlOreHbl, MHEPTHBIEC I'a3bl).
DJeMeHTHI, KOTOpbIe 00pa3yroT aM(OTEepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonmueckuii 3akoH. Ilepumonnueckass cucrema xumudeckux osnementos J[. U.
MengeneeBa. KoportkomepuonHas w ummHHONEpHoaHas (opmel [leproaudeckoit CUCTEMBI
xumuueckux onemeHToB [[. M. MenneneeBa. Ilepuogsl um rpynnbl. PU3UYECKUR CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX saep. M3orombl. Onektponsl. CrtpoeHue
3JIEKTPOHHBIX 00O0JIOUYEK aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB [leproaudyeckoil cucTembl
J. W. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO OJJEMEHTA II0 €ro IOJIOKEHUIO B
[Tepuoanueckoii cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyCca aTOMOB XMMUUYECKUX IJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB I10 IPyIIIaM U NEPUOJIaM.



3nauenue [lepronnueckoro 3akoHa u Ilepuoandeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. [[. . MenneneeB — yd€HbIl U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HEToJsIpHast) CBSI3b.
DNEeKTPOOTPULATEIbHOCTh XUMUUECKHX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHus. OKHUCITUTENbHO--BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm

U3ydeHHe 00pa3IOoB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKAa C PacTBOpPaMU KHUCIOT W IIEJIOYEH, MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIINUX IPHUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEINIbHBIX PEAKIMH (TOpeHHEe, PEaKIINK pPa3I0KEHUs, COEAUHEHNUS).

Mesicnpedmemmnuie ceasu

Peanuzanus MeXnpeaMeTHBIX CBA3EH MPU M3YYEHUH XMMHUU B 8 KJIACCE OCYIECTBIAETCS
gyepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAYyYHBIX MOHATUH, TaKk U TOHATHIA,
SBIISIOIIMXCSI CHCTEMHBIMU JJIs1 OTJENIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O I[UKJIA.

OOme ecTecTBEHHO--HAYYHbIE TMOHSATHS: HAYYHBIM (haKT, TUMOTE3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  KilacCUpUKanus,  MEePUOJUYHOCTb,  HAOIIOJACHHE,  DKCIEPUMEHT,
MOJIETMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: MaTepus, aTroM, DIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUH 3apsj], BELIECTBO, TeI0, O0bEM, arperaTHoe
COCTOSIHUE BEIIECTBA, Ia3, (U3NYECKHUE BEITUYMHBI, €JUHMIIBI U3MEPEHUs,, KOCMOC, IUIAHETBHI,
3Bé31161, ComHITE.

Buonorust: porocunres, apixanue, 6uochepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaTbl, TOPHBIC IOPOJBI, IOJIC3HBIC
HCKOMAaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYecKas peaKus

[lepnoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osiaemeHtoB J[. U.
MenpeneeBa. CrpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB XHUMHYECKHUX
9JIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kalus, KaJblUsl U HUX COCIUHEHUH B COOTBETCTBUHU C
MoJI0’KeHUEM 351eMeHTOoB B [lepuomyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBl XMMHMUYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTbh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEMIETKH M BUJA XUMHYECKOM
CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTraHWYECKMX BEIIeCTB. XUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KjaccaM HEOPraHWYECKHX COEAMHEHMH, MeHEeTHYecKas
CBSI3b HEOPTraHMYECKUX BEIIECTB.

Knaccngukamus XUMUYEeCKUX peakIii M0 pa3INYHbIM MpH3HaKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, MO0 H3MEHEHHUIO0 CTeneHel
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, M0 YYacTHIO KaTajau3aropa). JK30- U
SHJOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTie o ckopoctu xumuyeckoi peakuuu. [loHarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. llonsarue o
kartanuze. lloHatne o XuMHueckoM paBHOBecMU. DaKTOphl, BIUAIOIIME HA CKOPOCTb
XMMHUYECKON peakliy U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.



OKuUCIINTENIBHO-BOCCTAHOBUTENIBHBIE PEAKIMM, DSJIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CoCTaBlIeHHE YPAaBHEHHMHM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKuuii ¢ UCMOIb30BAaHUEM METO/1a JIEKTPOHHOr0 OajlaHca.

Teopust 2IEKTPOIUTUYECKON AUCCOLUALMN. DJIEKTPOIUTHI U HEANEKTPOIUThl. KaTHOHBI,
aHMOHBI. MeXaHU3M JUCCOLMAlMM BEIIECTB C PA3IUYHBIMU BUJAAMH XUMHUYECKOM CBS3H.
Crenenp nucconuanyy. CUIbHBIE U C1a0ble AIEKTPOIIUTHI.

Peakiiun moHHoro ooMeHa. YcioBHsI IMPOTEKAaHUS peaklMi MOHHOro oOMeHa, IOJIHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBoiicTBa KMCIOT, OCHOBAaHUN U COJiell B CBETE
NpeCTaBIeHUH 00 3JIEKTPOIMTHYECKON aucconuanuu. KadecTBEHHblE pEaKIMU Ha HOHBI
[TousiTHE O TUIpOIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJAEISIMHM KPHCTANIMYECKUX DPEIMETOK HEOPraHWYEeCKHX BEIECTB —
METAJUIOB M HeMeTauloB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpHAA HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMMUYECKOW pEaKIMHU OT BO3AEHCTBHS Pa3IMYHBIX
(bakTOpOB, MCCIEAOBAHHE 3JIEKTPOIPOBOIHOCTH PAaCTBOPOB BEIIECTB, MpOIecca AUCCOMHALNN
KUCJIOT, Ienodyed M coined (BO3MOYKHO MCIIOJIb30BAaHUE BHUIECO MAaTepHalioB), INPOBEJCHUE
OIBITOB, WUIIOCTPUPYIOLIUX IpPU3HAKU MPOTEKaHUs peakuuid MOHHOro obMeHa (oOpa3oBaHME
ocajika, BbIIEJIEHHE Ta3a, o00pa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX peakiuil (rOpeHHe, peakiuu pas3ioKeHUs, COeJAUHEHNs),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KayeCTBEHHBIX PEaKIM Ha HOHBI,
pelIeHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl 4 MX cOeJUHEHUS

OOmast xapakTepucThka ranoreHoB. OCOOCHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne M (U3NYECKUE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOrEHOB.
XHWMHYECKHE CBOWCTBA Ha TMpUMEpPEe XJopa (B3aMMOJIEHCTBHE C MeETaUIaMH, HeMeTaJlJlaMH,
miesioyamu).  Xnoposoaopod. ConsiHasg — KHMCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JlelicTBUe Xjopa 1 XJI0pOBOJOPO/Ia Ha OpraHu3M 4enoBeka. BaxHelime xiopust
U UX HaXxOXJI€HUE B IPUPOJIE.

OOmast xapakrepuctuka 3iaeMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (QU3NYECKHE CBOICTBA NMPOCTHIX BEUIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOIHBIE MOJU(PUKALMK KHCIOPOJa U cepbl. XUMHUYECKHE CBOWCTBA
ceppl. CepoBoOpOJ, CTpOeHHE, (PU3NUYECKHe W XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (GU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmme Kak mMpeacTaBHTENs Kiacca KUCIOT W crnenududeckue). XUMHYECKHE PEeaKIluH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOMy4eHHs CepHOW KHUCIOTHL IlpumeHeHue
cepHOM KUCI0Thl. Con CepHON KUCIIOTHI, KAUECTBEHHAs peakiys Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ COoeIMHEHUN B TMpupoae. XHUMHUYECKOE 3arps3HEHHE OKPYXKalolled cpelibl
COCMHEHUS MM Cepbl (KUCIOTHBIE JOXIHM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpaLCHUSI.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynmnbel. OcCOOEHHOCTH CTPOECHHUS AaTOMOB,
XapakTepHble CTENEHU OKHCIEHUs. A30T, pacHpocTpaHEHHWE B MHpupoie, (u3nuecKue u
XUMHYecKHe cBoiicTBa. KpyroBopor azora B mpupozae. AMMHAK, ero (pu3nuecKkue 1 XUMHUYeCKue
CBOJCTBa, ITOJy4yeHHe U npuMeHeHue. Comu aMMOHMS, UX GU3NYECKUE U XUMUUECKUE CBONCTBA,
npuMeHeHue. KauecTBeHHas peaklids Ha MOHBI aMMOHUS. A30THas KHMCIIOTa, €€ IOJydeHUE,
¢usnyeckne M XMMHUYECKHE CBoicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonp3oBaHWe HUTPATOB W COJIEH aMMOHHS B KauyecTBE MHHEPAIbHBIX



ynoOpennii. XuMHUYECKOe 3arpsi3HECHUE OKPYKAIOIIEH Cpebl COCIMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKIIM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BonoEMOB). Dochop, amnoTpornHble MoaudUKAUU
dbocdopa, duznueckue nu xumudeckue cpoiictBa. Oxcup dochopa (V) u dbocdhopHas kuciora,
¢usnyeckue M XUMHUYECKHE CBOWCTBa, monydeHue. Mcmonbp3zoBanue ¢ochaToB B KadecTBe
MUHEPAIBHBIX yI00pEHHIH.

OOmas xapakrepuctuka 3yeMeHTOB I[VA-rpynmbel. OcoOE€HHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTETIEHU OKHCIEHUS. YTIIEPO, alIOTPONMHbIe MOAU(PUKAIIUHU, PACTIPOCTPAHEHHUE B
npupoze, Gru3ndecKkrue u XuMUIECKue cBorcTBa. Ancopomus. Kpyrosopor yriiepoaa B mpupoze.
Oxcunpl yriaepona, ux (Gpusnueckrue U XMMUYECKUE CBOMCTBA, ACUCTBUE HA KUBBIE OPTaHU3MBI,
MOJIy4YeHUE W MPUMEHEHHE. JKOJIOTHYECKHEe MPOoOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV),
TUIIOTE3a TJI00AIIHOTO MOTEIUICHUsT KIMMara, MapHUKOBbIM 3¢ dekt. YroapHas kuciaora u eé
coiM, uX (PU3MUECKHe U XUMHYECKHE CBOMCTBA, IMOJyueHHWE U IpuMmeHeHue. KadectBeHHas
peakuus Ha  KapOoHar-uMoHBL. ~ Mcmomp3oBaHwe — KapOoHAaTOB B OBITY, MeAWIUHE,
MIPOMBIIIUIEHHOCTH U CEJICKOM XO03sIICTBeE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCOUHEHMSX YIiepoja
(MeraH, »TaH, OSTWJEH, alleTWIEH, JTaHOJ], TIUIEPUH, YKCycHas kucnora). [Ipupoansie
WCTOYHUKU YTJIIEBOJOPOJOB (Yyroib, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MEpepadOTKh
(6eH3uH), UX posb B OBITY U IPOMBIILIEHHOCTH. [IOHATHE 0 OMOTOrHYeCKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HMX pOJIM B KU3HU YEIOBEKAa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOICTBa, MOIY4YeHHE M IPUMEHEHUE.
Coenunenus kpemHusi B mnpupoae. OOmue upenctaBienus o6 oxcuae kpemuus (IV) wu
KpeMHHeBoU Kuciore. CHIIMKaThI, UX UCIIOIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxxHek e
CTPOUTENIbHBIE MaTepUalbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jkene300eToH. IIpobrembl
0€30I1acCHOr0 UCIOJIb30BAHUSI CTPOUTENBHBIX MAaTEPUAJIOB B MIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3lioB HEOPraHMUYECKUX BEUIECTB, CBOMCTB COJISIHOM KHCIIOTHI, IPOBECHHE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOIIOJCHNUE NMPH3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpaxaromue (pu3nuecKkrue U XMMHUYECKHE CBOICTBA TaJOr€HOB U UX COEJUHEHUH (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C 00Opa3laMu XJOpUAOB (TajJoreHua0B),
O3HAaKOMJIGHHE C oOpa3mamMu cepbl M €€ COEAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAONIOJCHHE Tporecca OOyrJIMBaHMUsS  caxapa IO  JICUCTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHUCIOTHI, U3yUYCHHE XUMHUECKHUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOThI, TMPOBEJACHNE KaueCTBEHHOM peakuuu Ha cylb(ar-MoH U HaOoleHue mpHu3Haka eé
MPOTEKaHUS, O3HAKOMJICHHE C (PU3MUECKMMM CBOMCTBaMH a30Ta, ¢ochopa W uX coeTuHEHUN
(BO3MOXXHO HMCITOJIL30BAHKUE BUICOMATEPHUATIOB), oOpasiaMu a30THBIX U pocopHBIX yaoOpeHui,
MOJlyuYeHUe, coOMpaHue, paclo3HaBaHUWE M H3Y4YEHHE CBOICTB aMMuaka, IPOBEIEHUE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHUs U QochaT-HOH W U3YUYEHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO
UCIONb30BaHUE BHUICOMATEPUANIOB), W3YUYEHUE MOJETeH KPUCTAJUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ynnepeHa, O3HAKOMJICHHE C TMPOIECCOM aacopOlHMH PAcTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHBOrasa, MOIy4eHUe, COOMpaHue, paclo3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHUCIIOrO ra3a, MpOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CHJIMKAT-UOHBl M HW3Y4YEHHWE TPU3HAKOB HMX TNPOTEKAHUS, O3HAKOMIIEHHME C MPOAYKIHUECH
CHJIMKaTHOM TPOMBILIUIEHHOCTH, pPEIIeHHE SKCIEPUMEHTAIbHBIX 3aj1ad 1o Teme «Baxueiue
HEMETAJLIbl U UX COETUMHEHUS.



MeTajjabl M X COeTUHEHUS

OO0masi xapakTepuUCTHKa XWMHUYECKUX DJIEMEHTOB — METAUIOB HAa OCHOBAaHHUHM WX
nonoxkenus B [lepuonuueckoit cucreme xummudeckux sinemMeHToB Jl. Y. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBs3b M METAIMYECKas KpUCTAJUTMYECKast
pemérka. DJIEKTPOXUMHUYECKUN PsAJl HanpsDKEHUW MeTauioB. PU3MUYECKMEe W XUMHYECKHUE
cBoiicTBa MeTayuioB. OOLMe crnocoObl MoNydYeHHUsT MeTauIoB. [IoHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[{enounbie MeTauIbl: IoNOXKEeHUE B Ilepruoauyeckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaXOXIAEHHUE B Npupoae. OU3NUYECKUe U XUMUYECKUE
CBOIiCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpUs U Kanus. [IpuMenenue
IIEJIOYHEBIX METAINIOB U UX COCTUHCHHI.

[[lemoyHO3EMENBHBIE METAUIBl MAarHuii W KajubLUil: mnojoxeHue B llepmomgmueckoi
cucreMe xumuyeckux snemeHToB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B
npupozae. OU3NYecKUe U XMMHYECKUE CBOMCTBA MAarHUs W KaibUus. Baxueniine coeauHEHUs
KanmbpIus (OKCU, TUAPOKCU, CONu). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Antomunuii: nonoxenue B Ilepuoguueckoit cucreme xumuuyeckux saementoB JI. WM.
MeneneeBa, CTpOEHHUE aToMa, HaxoXJaeHue B npupone. Gusnyeckue 1 XUMHYECKUE CBOMCTBA
ATIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA M TUIPOKCUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepumogmyeckoit cucreMe xumuueckux siemeHtos /[l U.
MenpeneeBa, CTpOEHHUE aToOMa, HaxokJaeHue B mpupoje. Ou3nueckue U XUMUYECKUE CBOWMCTBA
xkeneza. Okcunapl, ruapokcuasl u comu skene3a (II) m xemesza (III), mx cocraB, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpaslamMu METANIOB M CIUIaBOB, WX (U3UYECKUMH CBOWCTBAMH,
W3y4EHUE pe3yJIbTaTOB KOPPO3MH METAIOB (BO3MOXXHO HMCIOJIb30BAHHE BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHUS OKCHIA KAJIBIMS U HATPHUS C BOAOH (BO3MOXKHO MCIIOJIb30BaHUE
BHICOMATEPHAIIOB), HCCIEIOBAaHNE CBOMCTB JXECTKOM BOJBI, Tpollecca TOPEHUs jKejie3a B
Kucimoposie  (BO3BMOXKHO — HCIIONIb30BAaHME  BUACOMATEpUAlOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi HAa WOHBI: MarHus, Kajabllvs, aJlOMHHUS, WHKa, xene3a (II) u xemesza
(III), meau (II), HabmroieHUE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMHU HATpPUS,
KaJIis ¥ KaJblus (BO3MOXHO MCIOJIB30BaHUE BUICOMATEPUAJIOB), MCCIIEIOBaHUE aM(pOTEPHBIX
CBOICTB T'UJIpOKCHIA ATFOMUHUS U THAPOKCUA [IMHKA, PEIICHHE YKCIIEPUMEHTAIbHBIX 33a4 M0
Teme «BaxkHelIme MeTallibl 1 UX COCAUHCHUS.

XHuMHA H OKpYXKaIOLIas cpeaa

BenecTBa u mMaTtepuanbl B MOBCEIHEBHOM KU3HU 4YelloBeKa. be3omacHoe MCroinb30BaHUE
BEIIECTB M XMMHYECKUX peakiuii B ObITy. [lepBas momomp Npu XUMHUYECKHUX OXKOTax u
OTpaBJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPAIIHsI
Bemects, fanee — [1/1K). Pons XxuMuu B pemieHuu 3KOI0rHIeCKUX MpodIem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTEPHAIOB (CTEKIIO0, CIUIABBl METAIIJIOB, MOIUMEPHBIC MaTepHUAITBI).

Mesricnpeomemmuoie ceasu

Peanuzaiust MexXnpeIMETHBIX CBSI3€H MPU M3YYEHHH XUMHH B 9 Kjacce OCYIECTBIISIETCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK © TOHATHH,
SIBJISTFOLLUXCS] CACTEMHBIMHU JIJISl OTJIETbHBIX MPEMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC IIOHATHS: HAY4HBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepUOAMYHOCTb,  HAOMIOJCHUE,  DKCIIEPHMEHT,
MOJICTTMPOBaHKE, H3MEPEHHE, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3()(eKT, TEXHOIOTHs, MaTepraIbL.

@dusmnka: MaTepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWJA, H30TOIbI,
PaaMOaKTHBHOCTh, MOJIEKYJIa, OJIIEKTPUUSCKHHA  3apsil, TNPOBOMHHUKH, IOJYHPOBOJHUKH,
JIMIJIEKTPUKHU, (OTORIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOEe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PAaCTBOPUMOCTb, KPUCTAJUIMYECKAsl pEHIETKAa, CIUIaBbl, (HU3MYECKUE BEIUYMHBI,
€IMHUIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHUHEpAJIbHBIE yIOOpEHUs,
MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, TTUTATEIILHBIC BEIIECTBA.

I'eorpadusa: armochepa, ruapochepa, MuHepanbl, TOpHBIE MOPOIBI, IOJE3HBIC
HCKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOI'O 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMHUHU B €IMHCTBE YICOHOW M BOCITUTATEIIFHOMN JCITEILHOCTH B
COOTBETCTBUM C TPAJAULHUOHHBIMU  POCCUHUCKUMU  COIHOKYJIBTYPHBIMH H  JYXOBHO-
HPABCTBECHHBIMU I[CHHOCTSMH, NPUHATHIMA B OOIIECTBE NMPaBWJIAMA M HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT IpOIleccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLUATH3AIUU O0YUIarOIIUXCSI.

JINYHOCTHBIC PE3YJBTATHl OTPAKAIOT T'OTOBHOCTH OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3MTHUBHBIX IICHHOCTHBIX OPWEHTAIM M pACIIUPEHHUE ONBITA JCATCIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOTr0 BOCIIUTAHUSA '

IICHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACJICIUIO, TIOHWMAHUS 3HAYCHUS XWMHYECKOH HAyKW B J>KH3HU COBPEMEHHOI'O OOIIECTBA,
CIOCOOHOCTH BIIAAETh JOCTOBEPHON HH(pOpPMAIMEH O MEepPEelOBBIX JOCTHKEHUSX U OTKPBITHSIX
MHPOBOH M OTEYCCTBCHHOH XHWMHH, 3aMHTCPECOBAHHOCTH B HAYJYHBIX 3HAHHSIX 00 YCTPOMCTBE
MHUpa 1 00IIEeCTBa;

2) rpa’KIaHCKOr0 BOCIIMTAHUA:

MIPEJICTABICHHUSI O COIUAIBHBIX HOpPMax M MpPaBWIAX MEXIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00I1IECTBEHHO ITOJIE3HOM,
y4eOHO-UCCIIeIOBATETTLCKOM, TBOPYECKOW W JPYrUX BUIAX JCATEIHHOCTH, TOTOBHOCTH K
Pa3HoOO0Opa3HON COBMECTHOM JCSITEILHOCTH MPH BBIMOJIHEHUN YU4eOHBIX, TO3HABATEIBHBIX 3a7a4,
BBITIOJTHCHUH XWUMHYECKUX DSKCIICPUMEHTOB, CO3JaHHHM YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOITOHMMAaHHUIO ¥ B3aMMOIIOMOIIHM B IPOIECCE ATOM y4eOHOW IEATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEICHWE M IIOCTYIKA CBOUX TOBAPHINCH C IMO3WIUHA HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCTEACTBHM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XHMHUYECKOW  pEeaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKW M COCTaBISIONIUE OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH HAYYHOH KapTUHBI MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3aMMOCBA3SIX YeI0BEKa C MPUPOIAHON CpPeaor, O POU
XUMHH B TIO3HAHWUU 3THX 3aKOHOMEPHOCTEH;

MO3HABaTEJbHbIC MOTHMBBI, HAIPaBIICHHbIC HA IOJYYCHHE HOBBIX 3HAHHUHW 110 XUMHUH,
HEOOXOIUMBIC JUISI OOBSCHEHWS HAOJIOIaeMbIX MPOIECCOB W SIBJICHUW, IT03HABATEILHOM,
UH(POPMAIMOHHOW M YUTATEIBbCKOM KYJIbTYPbI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHOU PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JINTEPATYPOH, TOCTYITHBIMH TEXHHYCCKUMH CPEIACTBAMH
nH(OPMAIMOHHBIX TEXHOIOTH;

WHTEpeC K OOYYCHHIO M TO3HAHUIO, JTIOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, TPOSKTHOW M HMCCIIEIOBATEIbCKON ACSITETbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH W YPOBHS OOYUYCHHS B TATbHEHIIIEM;

4) popMHUpOBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HU, OTBETCTBCHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCJICACTBHA W HEMPHUATHE BPEIHBIX
NPUBBIUCK (YIIOTPEOICHUS ANKOroJs, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOJIOICHUS



npaBusl 0€30MACHOCTH TPU OOpaleHHH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEaIbHON
KU3HU;

5) Tpy10BOr0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3yUeHHIO npodeccuil u Tpya pa3IudHoOro poja, yBaKeHHE K
TPyAy U pe3yibTaraM TPYJOBOW JEATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE INPUMEHEHHS
MpPEeIMETHBIX 3HAHWA TI0 XWMHH, OCO3HAHHBIM BHIOOp WHIWBHIYATbHOW TpPaeKTOPUU
MPOJOKEHHsI 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEIIHOW MPO(ECcCHOHANIBHON AESTENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJalTUPOBATHCS B MPOQPECCUOHANBHOM CpefIe;

6) K0JIOrHYeCKOro BOCUTAHUS:

JKOJIOTMYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHKY KH3HU Ha 3emIle,
OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAaHHME LIEHHOCTHU 370pPOBOro M 0Oe3omacHoro obOpasza >KU3HHU,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DH3MYECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHME IEHHOCTU COOTFOZICHUS MPaBHUJI 0€30MMaCHOT0 TIOBEACHHS MPU padOoTe C BEIECTBAMH,
a TaKKe B CUTYaIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CHOCOOHOCTH TPHUMEHATH 3HAHUS, MOJIy4YyaeMble NMPU HU3YYCHUHM XUMHUHU, IS PEUICHHS
3a7a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOAHON CPENOi, AJIsl TOBBIIEHUS] YPOBHS 3KOJIOIMYECKOM
KYJIbTYpPbI, OCO3HAHUS TTI00aTBHOrO XapakTepa HKOJIOTMUECKUX MPoOJieM U MyTed WX perIeHHs
MOCPEACTBOM METOJIOB XHMHUH, YKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMATILHON MPaKTUKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMETHBIX PE3YJIbTATOB BBIICISIOT 3HAYUMBIC IS (OPMHPOBAHUS
MHPOBO33peHUsl OOIICHAay4YHbIE MOHATHUS (3aKOH, TEOpHSs, NMPUHIUI, TUnore3a, GakT, cucrema,
MIPOIECC, IKCIIEPUMEHT H JIPYroe.), KOTOPhIe UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
MpeaIMeTax 1 MO3BOJISIOT Ha OCHOBE 3HAHUI M3 3TUX MPeIMETOB (OPMUPOBATH IPEICTABICHHUE O
[[EJIOCTHOW HAy4YHOW KapTUHE MHUpa, U YHUBEpPCAIbHBIC Y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHMKATHBHbBIC, PETYISATUBHBIE), KOTOpbIE obOecrneynBaloT (popMUpOBaHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHON AESITENTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble Jioruyeckue AeiicTBUS:

YMEHHsI UCHOJNb30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHUS TP OCBOCHUM 3HAHHIL:
pacKpbIBaTh CMBICI XMMHUYECKHX TMOHATHM  (BBIIENSATH UX XapaKTEepHbIE MPU3HAKHU,
yCTaHABIIMBATh B3aMMOCBSI3b C IPYTHMH MMOHSTHSIMH), UCIIONB30BATh MOHITHS ISl OOBSICHECHUS
OTHENbHBIX (DaKTOB M SBJICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ui KIacCHU(PHUKAIIUU
XUMHYECKUX BEIIECTB M XMMHUYECKUX PEaKIMi, YCTAHABIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U
MeX1y 00BEKTaMU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCyXAeHus (MHAYKTUBHBIC, IeyKTUBHbIC,
10 aHAJIOTHH ), ICTIATh BBIBOJIBI U 3aKITIOUCHHUS;

yYMEHHE MPUMEHSITh B MPOLIECCe MO3HAHUS TMOHATHS (IIPEAMETHBIE U METalnpeaMeTHbBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, HWCIOJb3yeMble B XHWMHH, NPEOOpPa3OBBIBATH IIMHPOKO
MIPUMEHSIEMbIE B XUMUU MOJICbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHYeCKas ¢GopMysia M ypaBHEHHE XHMHUYSCKOH PEaKIUU — TMPH pPEIIeHUHd y4eOHO-
MO3HABATENbHBIX 3a/lay, C Y4ETOM OTUX MOJAENBHBIX MPEJICTABICHUN BBIABIATH U
XapaKkTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
XUMHYECKUX PEAKIIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEUHSI B U3yYaEMbIX MPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBaTebcKue AeiicTBHUS



YMEHHE HCMOJIb30BaTh IMMOCTABIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa IO3HAHUS, a
TAaKKE B KA4eCTBE OCHOBBI JJsi (DOPMHpPOBAHHUS THUIMOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

NpUOOPETEHHE OMBITA MO TUTAHUPOBAHWIO, OPTAaHU3AIMU U TPOBEACHUIO YUCHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HA0MI0IaTh 32 XOJ0M IMPoIIecca, CaMOCTOSITENIbHO IPOrHO3UPOBATH €T0
pe3ynbTat, (opMyIHpOBaTh OOOOIIEHHS W BBHIBOABI MO pe3yiabTaTaM MpPOBEIEHHOTO OIBITA,
WCCIIEIOBAHMsI, COCTABIISATh OTUYET O MpojeTaHHON padoTe.

Pabora ¢ nunopmanmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATh U MHTEPIPETUPOBATH WH(OPMAIUIO PA3TUYHBIX BHI0B
1 (hopM mpeicTaBIeHUs], TOTYYaeMYIO U3 PA3HBIX UICTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpaTypa
XUMHYECKOTO COJEp)KaHUsl, CIPAaBOYHBIE TOcoOUs, pecypchl MHTepHEeTa), KpPUTHYECKH
OLIEHUBATh IPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIe METOIbI U 3aIIPOCHI TIPU MOUCKE U 0TOOpE MHPOPMAIUHU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX ISl BHIOJHEHHS Y4EOHBIX U TTO3HABATENbHBIX 3a/1a4
ONpeNeNEHHOro0 THUIA, MPHOOPETEHUE OMbITa B O0JAaCTH HCHOJIB30BaHUS WH(OpMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBJIaJIcHUE KYIbTYPOH aKTUBHOIO MCIOIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (HOpMY MpEICTaBICHUS
uH(popMaIMu ¥ WIUTIOCTPUPOBATH peEIlaeMble 3a/1ayll HECIOKHBIMU CXEMaMH, JuarpaMMaMu,
npyruMu popMamMu rpauKi U UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh M aHAIU3UPOBATh B MpoIlecce Y4eOHON W HccieloBaTeNbCKON
NESTENHPHOCTH HH(GOPMAIIUIO O BIMSHUU MPOMBIIIUIEHHOCTH, CEJTLCKOT0 X03MCTBA U TPAHCTIOPTA
HA COCTOSIHUE OKPYKAIOLLIEH IPUPOJHON CPEBL.

KoMMyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

yMEHUsl 3aJaBaTh BOMNPOCHl (B Xoie Jauanora W (Wiau) JOUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMol TeMbl, (OpPMYJIHPOBATh CBOU TPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHsI IPEICTABIATh MOTyYEHHbIE PE3yIbTaThl TO3HABATEIBHOMN IEATEILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeiaTh NPE3EHTAIMI0 PE3YJbTaTOB BBIMOJIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOro OMbITa, Ja0OpaTOpHON pabOThI MO HCCIEIOBAHUIO CBOKCTB
BEIIIECTB, YU€OHOTO IIPOEKTA);

yYMEHHsI y4eOHOT'0 COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATENbHON U
WCCIIEIOBATEIbCKOM NIEATENbHOCTH MPU PELICHUH BO3HUKAIOIIMX MHpoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3HMIHKA (00CYXACHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMSI COBMECTHBIX JEWCTBUIA, OMpeeleHne KPUTEPUEB MO OILICHKE KauecTBa
BBITIOJTHEHHON pa0OTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIe yYeOHbIE 1eliCTBHSL:

YMEHHME CAMOCTOSTENIBHO OMPENEATh LEIN ACATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIIUPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO JESATENBbHOCTh, BHIOMPAThH
HauOonee H¢QeKTUBHbIE CHOCOOBI pelleHHs y4eOHbIX U I03HABaTENIbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTAaBJIATh WJIM KOPPEKTUPOBATH MPEUIOKEHHBIM aaropuT™M ACUCTBUN TpHU
BBITIOJIHCHUH 33JaHU ¢ y4€TOM TMOJYyYEeHHUs] HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaAX —
BEILIECTBAX U PEAKLMSIX, OLEHUBATh COOTBETCTBUE MOJYYEHHOI'O pe3yJIbTaTa 3asiBICHHON IIeNH,
YMEHHE HCIOb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHUA.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOGHUIO 00S3aTENBHOTO COJCpKaHUS,
YCTAHOBJICHHOTO JaHHOW (enepaiabHOi pabodell mporpamMMmoi, BBIIENSAIOT: OCBOCHHBIC



OOyJarONIMMUCST HAy4dHbIE 3HAHHMS, YMEHUS W CIOCOOBI JCUCTBUH, crnenuduyYecKue s
HpeZ[MeTHOf/’I O6HaCTI/I «XI/IMI/ISI», BHUJbI JACATCIBHOCTH IO IOJYYCHHUIO HOBOI'O 3HAHUA, Cro
WHTEPIPETAINH, TIPEOOPA30BAHUIO U IPUMEHECHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYAIIHsX.

K xoHny oOyuenust B 8 Kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
OTpaxatb COPMHPOBAHHOCTh y 00yUArOIINXCS YMECHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUN
9JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMeCh (OJHOPOAHAs U
HEOJHOPO/IHAs), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas Jo0JI1 XHMUYECKOro
JJIEeMEHTa B COCAMHEHHM, MOJIAPHBIA OO0BEM, OKCHUJ, KHCJIOTa, OCHOBAaHUE, COIIb,
AJIEKTPOOTPULIATENIEHOCTD, CTENICHb OKUCIICHHS, XUMHUUYECKast peaKiys, Kiaaccuukaus
peaKkLMii: peakiui COCIMHEHHUS], PEAKIIUN PA3JIOKEHUsI, PEAKIIMH 3aMEILICHUS, PEaKUU
o0MeHa, ’K30- M HJOTEPMUYECKNE PEAKIINHU, TETNIOBOH A(PPEKT peakiuu, siIpo aToMa,
ANIEKTPOHHBIN CIIOM aTroma, aToMHas OpOuTalb, pajnyC aroMa, XMMHUYECKas CBS3b,
NOJISIpHAsl U HENOJISIpHAsl KOBAJIGHTHasl CBsI3b, MOHHAsA CBSA3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBas J10JIs BELECTBA (IIPOLIEHTHAs KOHLIEHTpALus1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX IOHATUA W MPUMEHATH 3TU
MIOHSITHS TIPU ONIMCAHUM BEIIECTB U UX IIPEBPALCHU;

UCIONB30BaTh XMMHUYECKYI) CHMBOJHMKY JUIsl COCTaBJieHHsS (OpPMYJIT BElIeCTB U
YpPaBHCHUN XUMHYECKUX PEAKIINN;

OIPEENIATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHUSX, CTEHCHb
OKHCIIEHUSI DJIEMEHTOB B OHMHApHBIX COEIUHEHHSX, MPUHAUISKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COEOMHEHMH 1o (QopMynam, BHJ XHUMHUYECKOH CBS3H
(xoBaJieHTHAs U MOHHAs) B HEOPTraHUUECKUX COCIUHEHUSX;

packpsiBaTh cMmbich [lepunomnueckoro 3akona I. M. MeHneneeBa: 1€MOHCTPUPOBATH
[IOHMMAHHE TEPHOJUYECKON 3aBUCHUMOCTH CBOWCTB XHMMUYECKHUX JJIEMEHTOB OT MX
nosioxkeHuss B Ilepuonmueckoil cucreme, 3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTaJipo;

OMHKCHIBATh M XapakTepuszoBaTh Tabmuunyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3iuyaTh IMOHATHUS «IJIaBHas moarpynna (A-rpymnmna)» u
«mobounas mnoarpynma (b-rpymma)», mameie ¥ OonbliMe MEPUOIBI, COOTHOCUTH
0003HaueHus, KOTopble uMerTcs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB [I. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3aps] sapa, oOllee YHUCIO JJIEKTPOHOB U
pacnpeesneHue uX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUUYECKHUE BEIECTBA, XUMUYECKHE
peakuuu (110 YHUCIYy M COCTaBy YYacTBYIOLIMX B PEAKIMM BELIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB,  IIOATBEP)KJAasl  ONHCAHUE INPUMEPAMHM  MOJIEKYJSIDHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOrHO3UPOBAaTh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO)KHOCTH IIPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUN B PA3JIMYHbIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAacChl BELIECTB, MACCOBYIO
JI0JIF0 XUMHUYECKOT0 3JIEMEHTa 10 (OpMyJie COSAMHEHUS, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOANUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON pEeaKIuu;



HNPUMEHSITh OCHOBHBIC ONEpPAIlMU MBICIUTEIBHON NEeITebHOCTH — aHAU3 M CHHTE3,
cpaBHEHHE, 0000IeHHe, CHCTeMAaTH3alNI0, KIacCU(UKAIUIO, BBISIBICHUE MPUYNHHO-
-CJIC/ICTBEHHBIX CBsI3€i — JUISl M3Y4YCHUsI CBOMCTB BELIECTB U XUMHYECKHUX PEAKIIUH,
€CTECTBEHHO-HAy4YHbIC ~ METOIbl  [O3HAHWUS  —  HAONIOJCHWE,  HM3MEpEHHUe,
MOJIETTMPOBAaHHE, SKCIIEPUMEHT (peabHbIA U MBICTICHHBIN);

CICOBaTh IPAaBWJIAaM IIOJNB30BAHHUS XWMHYECKOW TIOCYIOH |  J1abOpaToOpHBIM
0o0OpyIOBaHUEM, a TaK)Ke IpaBHUJIaM OOpaIIeHHS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSMH TI0 BBINOJIHEHHIO JTA0OPAaTOPHBIX XMMUYECKUX OIBITOB MO MOTYICHHIO
U COOMpaHUIO Ta3000pa3sHbIX BEHIECTB (BOXOPOAA M KHCIOPOJA), NMPUTOTOBICHHUIO
PacTBOPOB C OMpe/EIEHHON MAaCCOBOI J10JIell PaCTBOPEHHOrO BELIECTBA, IIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U
KHCIIOT C TOMOIIBIO WHANKATOPOB (JTaKMYC, (heHON(TalleHH, METHIIOPAHXK U IPYTHE).

K koniy oOyueHus B 9 kJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb C()OPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHHIHA:

PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IMOHATHUN: XMMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATENBHOCT, CTENEHb OKHMCIEHUS, XUMHYECKas PEaKlHs, XUMHUYeCKas
CBSI3b, TEIUIOBOH 3 (EKT peakiuuu, Mojb, MOISIPHBIA 00BEM, pacTBOp, DIEKTPOIHTEHI,
HERJICKTPOJIUTBI, JJIEKTPOIUTUYECKAs JAUCCOLMAIMs, PEeaKIUd HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTMMble M HeoOpaTHMbIE peakluH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHMCJIEHHE M BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(OTEPHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHAsl, MOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMYECKas pEIETKA, KOPPO3Hs
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pPEaKUuH, IPEeIeNbHO JOIYyCTHMAs
koHuentpauus [1/IK Bemectsa;

WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATHI M NPUMEHATH 3TU
MIOHSITUS IIPU ONTMCAHUM BEILIECTB U X MPEBPALICHUIA;

UCIOJNB30BaTh XHUMHUYECKYI0 CHMBOJMKY JJsI COCTaBieHHs (OpMya BeEUIECTB U
YpaBHEHUN XUMHYECKUX PEAKIINH;

ONpENENATh BAJIEHTHOCTb M CTENEHb OKHCJIEHHMS XUMHUYECKMX JJIEMEHTOB B
COCIVHEHMIX Pa3JIMYHOIO COCTaBa, IPHUHAIEKHOCTb BEIECTB K ONPEIEIEHHOMY
KJIAaCCYy COEMMHEHHH 10 ¢GopMyraMm, BUJ XUMHUYECKOM CBs3U (KOBaJeHTHas, MOHHAs,
METAJJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA IO XMMHYECKON
¢dbopmyse, XapakTep Cpelbl B BOAHBIX PAacTBOpax HEOPraHMYECKUX COCAMHEHWM, THI
KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMmblca llepnonnueckoro 3akona JI. M. MenneneeBa u 1€eMOHCTPUPOBATh
€ro MOHMMAaHHUE: OMMCBHIBATh M XapaKTepPH30BaTh TabMMuHyo Gopmy llepmommaeckoit
CHCTEMbl XMMHUYECKHUX 3JEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas mnoarpymnmna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», Manble W GomnbIIMe MEPHOJBI,
COOTHOCUTh O00O3HAUYEHMsI, KOTOpbIe MMEIOTCA B IEpPUOAWYECKON Talmuue, C
YHCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB U
3apsiz sIpa, oOlIee YMUCIIo JIEKTPOHOB U PaclpeeNieHHe UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEMHEHMM B MIpeJesiax MalblX NEPUOJOB U IVIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS
UX aTOMOB;



KJIaCCU(UIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHMUECKHUe BEUIECTBA, XUMUYECKHE
peakuuu (IO YUCIYy M COCTaBY YYacTBYIOLIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
s dekTy, Mo U3MEHEHHIO CTETIEHENH OKUCIIEHUS XUMHYECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME M ClEeUU(PUUECKne XUMHUYECKHE CBONCTBA
MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Asl ONMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEaKIIHil;

COCTaBJIATh YPABHEHUS SJICKTPOIUTUYECKON AUCCOLMALNMN KHUCIIOT, IEJIOYEN U COJIEH,
MIOJTHBIE U COKpaIIEHHbIE YpaBHEHUS peaKIMil HOHHOrO OOMEHa, ypaBHEHUS peaKIInid,
MOATBEPKJIAIONIMX  CYIIECTBOBAHME T'€HETUYECKOM CBSA3M MEXKAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMI IMOCPEICTBOM
COCTAaBJICHHMSI DJIEKTPOHHOTO OajaHCa ATUX PEaKIIHii;

MIPOrHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOr0o 3JIeMeHTa 1o ¢popMyJie COeAMHEHHsSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEAKLINK;

coOnoaTh TpaBWiia TMOJIb30BAHMSI XMMHUYECKOM TMOCyqoil U J1abOpaTOpHBIM
000py/IOBaHUEM, a TaKXe IpaBWiia OOpaIleHHs] C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSMHU TIO BBITIOJTHEHHIO TAOOPATOPHBIX XUMHUYECKHUX OIBITOB IO MOTYYEHHUIO
1 cOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (aMMHAaKa M YTIIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIUH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IUYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAWI-, KapOoHaT-, (ocdar-,
CWIHKAT-, Cynb(haT-, TUIPOKCHUI-HOHBI, KATHOHBI aMMOHHUS W HWOHBI HM3yYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIbHON EATEeNbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, OOOOIIEHNE, CHCTEMAaTU3allMi0, BBISBICHUE MPUUYNHHO-CIIECICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS CBOMCTB BEHIECTB M XUMHYECKHUX PEAKIUM, €CTECTBEHHO-
HayyHble METOJbl TO3HAHUS — HAONIOJICHWE, W3MEPEHHe, MOJICIHPOBAHHUE,
SKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoauuyecTBO Yacon
Ne HaunmenoBanue pa3aenos u DJIeKTpOHHbIe (LM (ppOoBbBIE)
n/n TeM MPOrpaMMbl Bcero Konrpounuere Hpakriteckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [leppoHavyanbHble XUMHUYeCKHE OHATHS
XuMus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6nuoreka [JOK
NPaKTHYECKOH eI TeIbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
12 BeiriectBa 1 xXuMuueckue 15 1 bubmuoreka IJOK
peaKIu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. Baxkneiimine npeacTaBuTe/ M HEOPraHUYeCKUX BelleCcTB
21 Boznyx. Kucnopoa. [lonsitue 6 bubnuoreka [JOK
00 okcHaax https://m.edsoo.ru/7f41837c
29 Bonopoa.ITonsitue o kucinorax 8 1 bu6nuoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nmmoreka [JOK
OCHOBaHHUSAX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIC KJTacChI 1 1 1 bubmuoreka [JOK
HEOPTaHWYECKUX COSMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. [lepunoanuecknii 3axon n llepuoguyeckas cucrema xumudeckux aemeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.
Xumnueckasi cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUU



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

[leproanueckuii 3aK0H U
Ilepuognueckas cucrema

3.1 XUMHYECKUX 3emenToB [[. U. 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aromMa
XUMHYECKas CBI3b.
3.2 OKUCIUTETBHO- 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKuI/m
bubmuoreka IJOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 3 Bubnrorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KounvecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB H TeM uudpoBbie
Ne n/m P Kontposabhueie | IIpakTuyeckue (uscpp )
NporpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3znes 1. BemecTBo M XUMH4YeCKHe peaKkIun
[ToBTOpEHME 1 yriyOieHne 3SHAaHUI bubmuorexa [JOK
1.1 5 1
OCHOBHBIX pa3JIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuorexa [JOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DIEKTPOIMTUYECKAs! TUCCOLAALINSL. 8 1 1 bubmmoreka [JOK
' XUMHYECKHE PEakuH B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO1m1as xapakTepuCTHKa XUMUYECKHX 4 1 bubmuorexa LIOK
' anemeHTOB VIIA-rpynmel. I'agoreHs https://m.edsoo.ru/7f41a636
. JICMCHTOB -TPYIIITHL. u
25 e https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| snmorron Vapymm. Ason gecpepux | 7 ;| DubworeallOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHHUS
y 30(111[2;1 X(flp?l\(/’l:pI/ICTI/IKa X;/I,MI/I:GOCKI/IX . . , BuGmorexa LIOK
. JIEMCHTOB -TpyIIEL. YT u
. Pyl pol https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

3.1 OO6mme cBOMCTBa METAJLIO 4 bubmorexa [IOK
. )41 BOHUCTBA MCT B
B : https://m.edsoo.ru/7f41a636
3.2 Baxueiime Merai COeqUHE 16 bubmorexa HOK
. HCUIIINEC MCTAJIJIbI U UX HNHCHUA
4 https://m.edsoo.ru/7f41a636
Hroro mo pasnery 20
Pa3znen 4. Xumus 4 OKpy:KaOas cpeaa
4.1 BemiecTBa 1 MaTepuainl B JKU3HU YEJIOBEKA 3 bubmmorexa IOK
' i p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




ITOYPOYHOE INIJIAHUPOBAHHUE

8 KJIACC
No Kosun4vecTBo yacos Jara DJIeKTPOHHBbIE HU(POBbHIE
Tema ypoka Kontpoasubie | IlpakTuyeckue o0pa3oBaTte/ibHbIE
n/n Bceero U3yYeHHUs
padoThI padoThI pecypchl
1 [Ipenmer xumuu. Ponbs xumuu B 1 bub6munoreka [JOK
JKM3HM YeJIoBeka. Tella v BelecTna https://m.edsoo.ru/ff0d210c
5 ITougaTue o MeTomax NO3HAHUSA B 1 bu6munoreka [JOK
XUMHN https://m.edsoo.ru/ff0d227e
[IpakTnueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U PUEMBI 1 bubnuoreka [JOK
oOparieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000opyaOBaHUEM»
Yucreie BemecTBa U cMecr. CriocoOnl bu6mmoreka [{JOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
) «lfasz[eneHHe cﬁeceﬁ (ma mpumepe 1 bubmmoreta LIOK
. https://m.edsoo.ru/ff0d28c8
OYUCTKH ITOBAPEHHOM COJIHN )»
bub6munoreka [JOK
0 ATOME 1 MOTEKY T ! https://m.edso0.ru/ff0d2a6e
7 XUMHYECKHE dJIEMEHTHI. 3HaKH 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U ClIOXKHBIC BEIIeCTBA 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H IIOCTOSHCTBA COCTaBa 1 bub6mmoreka [JOK



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

BEIIEeCTB. XUMUUecKas popmya.
BaneHTHOCTh aTOMOB XUMUYECKUX
JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCUTEIbHAS aATOMHAs Macca.

bu6mmoreka [{OK

1 OTHOCUTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr 0 bub6mmorexa [JOK
3JIEMEHTA B COEIUHEHUHN https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. bub6nunoreka [JOK
MorssipHast Macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKUE SIBJICHUS. bu6mnoreka [JOK
Xumu4eckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycia0Bus NPOTEKaAHUS bubnmnoreka LIOK
XUMHUYECKHX PEaKIUit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuoreka [JOK
XuMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koimuecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSIM butamorexa LHOK
. https://m.edsoo.ru/ff0d5708
XUMHYCCKUX PEaKIuii
Krnaccudukarus XuMHIecKux
18 peaKung) (COEITII[I/IHGHI/ISI pasioKeHus bubmmoreta LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIIUKJIONEIUCT. O6og1queHI/Ie 5 bubmmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3alNs 3HAHHUIA
20 Kontponbnas padora Nel mo teme bubnmnoreka LIOK
«BetecTBa 1 XUMHUYECKHE PEAKIIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubmuoreka [IOK

BO3JyXa. KI/ICJ'IOpO,I[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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MMpOCTOC BCUICCTBO. O30H

du3znueckne U XMuMHUUYECKHE CBOMCTBA

22 KHCIIOpOJia (PEeaKIIuu OKUCIICHUS bubmioreia OK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcuaax
CriocoObI TOTydeHHS KUCTIOPOa B
23 naboparopuu ZIquOMbIH_UIerH(iICTI/I. bubmmoreta LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciaopoaa
TennoBoii 3¢ ekt Xumuueckoi
24 peaKkIuu, MOHSITHE O bu6mmoreka [JOK
TEPMOXUMHUUYECKOM YPaBHCHUH, IK30- https://m.edsoo0.ru/ff0d4790
1 DHIOTEPMHUYECKHUX PEAKIIHIX
TormnuBo (HEPTH, Yroib U METaH).
25 3an}I3HeI§I/Ie¢];03,Z[}}]/rX3 CrocoObI ero bubmioreia HOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHIS
[Ipaktuueckas padora Ne 3 mo Teme
26 <<§0nyqemx1€ U Ic)06P1paHHe bubmmoreta LIOK
. https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/Ia, U3yYEHHUE €0 CBONCTBY
97 Bonopon — sieMeHT u mpocroe bubnuoreka LIOK
BerecTBO. HaxoxeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 DOU3NIECKHE U XUMHUYECKHE CBOMCTBA bub6maunoreka [JOK
Bojopoaa. [Ipumenenue Bomopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI IOTyYeHHs BOJIOPOIa B bubnuoreka [JOK
nTabopaTopuun https://m.edsoo.ru/ff0d4dd0
[TpakTtuyeckas padora Ne 4 o Teme Butmorexa LJOK
31 «[Tonyuenue u cobupanue Boaopoa,

W3YYEHHE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MossipHbIit 00bEM razoB. 3aKOH

bu6nmnorexa [JOK

32 Asorapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béma, KonumaecTBa
33 BEIIECTBA rasa 1o erc; HU3BECTHOMY bubmoreia HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruucnenus 00EMOB Ta30B 110
34 YPaBHEHHUIO pEaKLMy Ha OCHOBE bubamoreia [IOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIICHHH Ta30B
35 DOU3NIECKUE U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuii. [lonsitue 00 bubmuoreka [JOK
WHIKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens.
37 Hacrlmennnle 1 HeHachICHHbBIE bu6munoreka [JOK
pacTtBOpbl. MaccoBast 107151 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTnueckas padora Ne 5 mo reme
38 «IIpurorosiieHre pacTBOPOB C bubnuoreka LIOK
onpeaeIEHHON MacCOBOM T0MICH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBAY
39 Kontponbuas padora Ne2 mmo teme bubamnoreka [IOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKAIIUS, Bbub6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHne u XuMHU4YEeCKHE CBOMCTBA
41 KI/?CJ'I};I;eHLI:: OCHOBHLT: u S bubmrorexa [OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHUsA: COCTaB, KjIaccuduKamus, bu6mmoreka [{OK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4eHnue 1 XUMUYECKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kinaccudukanus, bu6munoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenne u XuMHU4YECKUE CBOMCTBA bubnuoreka [JOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
C : )
16| cnoeote nomyenin, oo brbmorers L1OK
N ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Perenue
47 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubmuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHMUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
r
8 wanccan neopramiccian. bimorera LOK
. P https://m.edso00.ru/00ad9a50
COEJIMHEHUM
49 O06o001IeHNEe U CUCTEMATH3ALIHS bubnuoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb?2
K 6ota Ne3
50 ”Oogljlczsgiiainze::ciieo FZI({)I/IT:z::iHX Bubmrorexa LTOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHUM
IT
o epBH:CT(onB;n;H gnagcn?{ikaupl: ) BuGmorexa LLOK
XUMUYECKUX 3JIeMEeHTOB. [ToHsATH
8 https://m.edsoo.ru/00ad9ffa
IpyNIax CXOAHBIX 3JIEMEHTOB
I o
E€pPUOJUYECKUN 3aKOH U BuGmorexa LIOK
52 [Tepuonnueckas cucrema

XUMHUYecKux ajemeHToB /1. W.

https://m.edsoo.ru/00ada52c
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Menneneesa

53 [lepuonpl, rpymIbl, TOATPYIIIEI brbmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atroM0B. CoCTaB aTOMHBIX bubnmnorexa [IOK
siaep. U3ororsl https://m.edsoo.ru/00ada342
CTtpoeHue 31eKTPOHHBIX 000JI04eK
95 aT(f)MOB SHGMGHTI())B [Tepuonuueckoii bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl 1. 1. Menneneera
XapakTepucTuka XUMUYECKOT 0
56 3JIEMEHTA MO €T0 IMOJIOKCHHUIO B bu6mnoreka [JOK
[Mepuonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonuueckoro 3aKoHa
57 JUIS Pa3BUTHSI HAYKU U NIPAKTUKU. []. bubnmnorexa [IOK
U. MenneneeB — y4u€Hblid, Tieqaror u https://m.edsoo.ru/00ada96e
rpaKIaHuH
58 DIIEKTPOOTPHUIIATETHFHOCTh ATOMOB bubnuoreka [JOK
XUMHUYECKUX 3JIEMCHTOB https://m.edsoo.ru/00adaab8
59 Wonnast xumuaeckast CBsI3b brbmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nmosisspHas Xumuyeckas bubnmnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenonspHas bubmuorexa [{OK
XUMHYECKask CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (Cremeith OKACTeHILA https://m.edsoo.ru/00adae28
63 OKuCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK

p€akuuun

https://m.edsoo.ru/00adb076
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bu6nmnorexa [JOK

64 OxuCIUTETN U BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adb076
65 | «Copoomesmoms. Xmaeonm | 1 biGnorera LIOK
https://m.edso0.ru/00adb486

CBSI3b

66 Pe3epBHblil ypok. O60011€HNE U 1 bubmmnorexa [IOK
cUCTEMAaTHU3aIMsl 3HAHUN https://m.edsoo.ru/00adb33c

67 PezepHblil ypok. O6001eHNe U 1 bubnuoreka LIOK
CHCTEMAaTH3aI¥sI 3HAHUI https://m.edsoo.ru/00ad9cb2

68 PesepBHbIil ypok. O6001meHNE 1 1 bub6muoreka [[OK
CHCTEMAaTH3alNs 3HAHHUH https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBbIE

JI:;-)H Tema ypoka Beero Kontpoansnbie | IIpakTuyeckue i[:;:eﬂﬂﬂ o0pasoBaTejbHbIE
padoThI padoThI pecypchl
IIepnonnuecknii 3aK0H.

1 Ilepuoguueckas cucrema 1 Bbubnmoreka [JOK
XUMHYECKHX 31eMeHToB J1. 1. https://m.edsoo.ru/00adb59e
Menneneena

2 | cootemmmmmnonmononomes |1 biGnorera LIOK

B} https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB

3 Knaccugukanus u HoMeHK1arypa 1 bubmuoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMu4eckon CBSI3U U THUIIEI 1 bu6mmoreka [{JOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o reme

5 «[ToBTOpEHUE 1 yriydnenue 1 1
3HaHUU OCHOBHBIX Pa3JieJIOB Kypca
8 Kiacca»

6 Knaccudukanus xumMmuaecknx 1 bubnuorexa [JOK
peaKiuii 10 pa3IHYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOU

7 peaKkuuH. HOHﬂI;He 0 TOMOI'E€HHBIX U 1 bubmorexa [OK

https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PeaKIMsIX
[TonsiTHe 0 XMMHYECKOM BuGmiorexa LIOK
8 paBHOBecu#. DaKTOPHI, BIHSIOIINE 1

Ha CKOPOCTH XUMHUYSCKOMU pCaknuu

https://m.edsoo.ru/00adc28c
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U TIOJIOKEHUE XUMHYECKOTO
paBHOBECHS

9 OxucnuTeIbHO- bu6munoreka [JOK
BOCCTaHOBUTEIIHHBIC PEAKIHH https://m.edsoo.ru/00adcade
Teopust 2IEKTPOTUTHYECKOMN
10 I[I/ICSOLII/I&LIHI/I?CI/IJIBHBIG U cina0Obie bubmiorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 HonHbIe ypaBHEHHSI peakui Bubmorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUI bubmuoreka [JOK
00 2JEKTPOTUTHYECKON https://m.edsoo.ru/00add5d8
JIACCOLMAIIAN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MpECTABICHUN 00 bubmmorexa [IOK
N https://m.edso0.ru/00add8b2
AIEKTPOTUTUIECCKON JUCCOIUAITITT
14 [TonsiTe o TUApONIH3E Cone bubmmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMaTH3 AL bubmuoreka [JOK
3HAHHUH https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IC 3KCl'IpepI/IMeHTaJ'II)HI)IX Bubmuorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KontponsHas padora Ne2 o teme
17 «OIIEKTpONIUTHYECKAs bubnuoreka LIOK
IHACcOonAanys. XAMUUYECKHAE https://m.edsoo.ru/00addec0
PEaKIu B pacTBOPax»
18 OO0m1as XxapaKTepuCTHUKA TaJTOTEHOB. bubmuoteka [JOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. ConsiHas KUCIIOTa,

bub6munoreka [JOK

19 €CKIeE CBOMCTBA, IIOIYYECHHE,
XUMIACCKHC CBONCTEA, HOTYHCHH https://m.edsoo.ru/00ade104
PUMEHEHUE
ITpakTuueckas padora Ne 2 1o Teme
20 «ﬁonTHZHI/Ie f:l(zmHoTﬁ KHCHETLIT N Bubmmorexa [IOK
YHACHHE . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
B
o I)I‘H/IC;'ICGHI/IX He(; ypaliﬂzlzml\i BuGmiorexa LIOK
XUMHUUYECKUX KIIAH, €CIIN OIUH
beardt A https://m.edsoo.ru/00ade488
U3 peareHTOB JaH B U30BITKE
29 OO61mas xapakTeprcTUKa SJIEMEHTOB bu6mmoreka [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AnnorpornHbie MOAU(PUKAIIMKI CEPHI.
Haxoxnenue cepsl u eé bubnmnoreka LIOK
23 .
COCIIMHEHUH B MPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBOa0OpO/I, CTPOCHHE,
24 @HZqugKEei xnrlzmqecme butanorexa LHOK
. https://m.edso0.ru/00ade802
CBOICTBa
Okc ceprnl. CepHa cJIoTa,
25 (I)K:;Hﬂzlcmre) o pH ::ICIIZH eﬂ T bub6maunoreka [JOK
U314 U XUMUYECKU
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHNE
XUMUYECKUE PEaKInu, JIexkallue B
OCHOBE IIPO €HHOr0 criocoda
HOBE TP MI)IHIJ'IVHH o CI BuGmmorexa LIOK
26 MOJTyYEHUS] CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaloIleu cpeibl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPBI

Brraucinenne MaccoBoil JOJIN

bu6nunoreka [JOK

27
BBIXOJIa MPOYKTA PEAKI[UU https://m.edsoo.ru/00adec8a
OO01as xapakTeprucTHKa dJIEMEHTOB
VA-rpynmsl. A3or,

08 ACIDOCTDAHCHIE e but6munoreka [JOK

IIPOCTPAHEHNE B IIPHU
pacupocTp PHpOIE, https://m.edsoo.ru/00adeeab
buznyecKue 1 XUMHUYECKHE
CBOMCTBA
AmMMuak, ero pu3nvIecKue u
29 CCKILe CBONCTRA. HOTVICHILe bu6nmorekxa [JOK
XAMHYECKHE CBOMCTBA, [OIYIECHH
ya https://m.edsoo.ru/00adf004
U TIPUMEHEHUE
IT 6ora Ne 3
| e e e
yqv 1Y https://m.edsoo0.ru/00adf180
€ro CBOMCTB»

31 A3OTHas KucioTa, €€ puznueckue u bubnmnoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30Banne HUTPATOB U COJEH
aMMOHHS B KaUY€CTBE MUHEPAIbHBIX

32 00peHuii. XUMHUECKOE ’ bubamorexa LIOK
yaoop . } https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUSIMH a30Ta
dochop. Okc ocdopa (V

33 (bocc(ii))o pHa}I KI/I;I?H(}))Ta q)(bI/II)3I/I(qelII</II/Ie u butamorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTyUICHUE
Hcnonw3oBanue Gocdaros B
34 KaueCTBE MUHEPAJIbHBIX bubmuoreka [IOK

ynobpeHuii. 3arps3HeHue
npupoaHon cpepl pocharamu

https://m.edsoo.ru/00adfc20
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VYriepon, pacipocTpaHEHHE B

35 npupojie, PU3NICCKUE U bubmioreia HOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcupl yriiepona, ux (U3HIecKue
U XUMUYECKUE CBOMCTBA.
36 DKoNoruueckre mpooIeMsl Bubmorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHIIOM YTJIepoa
(V)
37 VYronpHas KHCIIOTa U € Con bubmiorexa [IOK
https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
38 "I[lomydeHue yriekucaoro rasa. bubmuoreka [JOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHavanbHBIC TOHITHS 00
39 OplngI/I‘leCKI/IX BEIIIECTBAX KaK O Bubmorexa IOK
https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIiIepoaa
40 Kpemuuii u ero coequHeHus bubmoreka [IOK
https://m.edso00.ru/00ae080a
[TpaxTrueckas padora Ne 5.
a1 Pelienne skciepUMeEHTAIBHBIX bubnuoreka LIOK
3a/1a4 1o TeMe «Baxueiinme https://m.edso0.ru/00ae0bf2
HEMETAJUTBI Ml KX COSTUHCHHUS
KonTtponbsnas padora Ne3 mo teme
42 «Baxcrl){eﬁume erMeTaJIJIBI U UX Bubmmorexa IOK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS
43 OO0mas xapakTeprucTHKa bubmoreka [JOK

XUMHUYCCKUX SJIEMEHTOB —

https://m.edsoo.ru/00ae103e
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MeTajuioB. Meramiueckas CBs3b U
METAJINYECKass KpUCTAIUINYECKast
pemérka. PU3nUECKUe CBOWCTBA
METaJIOB

XUMHUYECKHUE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMHUYECKUH Psif bubmioreia LIOK
. https://m.edso0.ru/00ae1156
HaIpsHKEHUH METAJIOB
O6mmue crnocoObl MOTy4YeHUs
MeTauioB. CijiaBel. Beraucinenus
45 M0 YPaBHEHUSIM XUMHUYECKHUX bubamorexa IIOK
. https://m.edso0.ru/00ae1156
pEeaKInid, €CIM OJIMH U3 peareHTOB
COJIEPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UHU METAIIOB bubmioreia LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIE METAIIBI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUBI HATPUS U bub6maunoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [llenoyHo03eMenbHBIE METATIIBI — bu6mmoreka [JOK
KaJIbI[Ui ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxuelinue coetnHeHUs KaablHs bubmmorera IIOK
https://m.edsoo.ru/00ae15e8
51 O0o0011IeHNE U CHCTEMAaTU3aIHs
3HaHUH
52 JKEcTKOCTh BOMBI U CITOCOOBI €€ bub6munoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [IpakTruueckas padora Ne 6 o Teme bubmuoreka [JOK

"YKECcTKOCTH BOJBI U METOBI €6

https://m.edsoo0.ru/00aelae8
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ycTpaHeHus"

54 [ — bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTrepHbIC CBOICTBA OKCHIA U bubnmnorexa [IOK
THIIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
> Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI U COJIU bubnuoreka [JOK
xenesa (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cucTeMaTH3aIus
3HaHUU
[Tpaktuyeckas padora Ne 7.
59 Pemienune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3aja4 1o TeMe «BaxkHeiinme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETMHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKUX PEaKIUii, €Clii OIUH
60 U3 peareHTOB J]aH B U30bITKE WIN bubamnoreka [IOK
COJIEPKUT IpUMecH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa MPOIYKTa
peakiumn
61 O060011IeHNE U CUCTEMATH3aLIUS
3HAHUIA
KonTponbras padora Ne4 mo reme
62 «BaxHeume MeTaIbl U UX
COETUHEHUS
63 BemiecTBa u matepuaisl B bu6maunoreka [JOK

MMOBCETHEBHOM JKU3HU YeJIOBEKA

https://m.edso0.ru/00ae3f50
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64 XHUMHYECKOE 3arpsA3HEHUE 1 bubnuoreka LIOK
OKpYIKaroIIel cpepl https://m.edsoo.ru/00ae4270
65 Ponbs xuMum B pernieHuu 1 bubmoreka [JOK
IKOJIOTUYECKHX MPOOIeM https://m.edso00.ru/00ae4270
Pe3epBHbIii ypok. O60011eH1E 1 bubmuorexa [{OK
66 . 1
CHCTEMaTHU3allUs 3HAHHIA https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O600menue u 1 bubnmnoreka LIOK
CHUCTEMATH3aLUsA 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o01eHue u 1 bu6muoreka LIOK
CHCTEMATHU3ALINAS 3HAHUN https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I1O0 68
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