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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yiabTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTeasLHOM TPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxe Ha oOcHOBe (enmepanpHO pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPEIOoaBaHusl yYeOHOTo MpeaMeTa « XUMUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMHUU Ha€T TPEACTABICHHE O IENIIX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJiepKaHue,
MpelyCMaTpUBAECT pacHpeeICHUe €ro Mo KilaccaM U CTPYKTYpUPOBAHUE MO
pazzenaM M TeMaM IMpOrpaMMbl 1O XUMHH, OMNPEACISET KOJMYECTBEHHBIE U
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, ONpPEaACIsIET BO3MOXKHOCTH IpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TakKKe TPEOOBAaHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XHUMHH CIY>KHT OCHOBOW it (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPIUU M 00 SBOJIIOIIMHU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00AIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPrEeTHYECKOM,
MUILIEBOM U IKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiv3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOM  JIeSITEIBHOCTH,
AKCTIIEPUMEHTAIBHBIX M HCCJIEIOBATEILCKMX YMEHHUM, HEOOXOJMMBIX KaK B
ITOBCETHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITCIIHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHBIC HampaBjieHUS B OOYYECHHUHW XHMHHM OOCCIEUMBAIOTCS CHEIU(DUKON
Colep)KaHMsl  y4eOHOTO  mpeaMeTa, KOTOPBIM  sBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMbI IEPBOHAYAJIBHBIX IMOHITHH XHMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSITUA
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MpOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHCTEMHOI0 Mojxojaa K €€ mzydeHuto. CojepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUI 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI TOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4YEHHUS O CTPOCHUHU aToMa U XUMHYECKOU CBS3U;

— TIpEACTaBICHHH 00 DICKTPOJMTHYCCKON IUCCOIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE AOMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BHUBAIOTCS MOCICAOBATEIILHO OT OJHOTO
YPOBHS K JPYyroMYy, BBITIOJHSAS (QYHKIUM OOBSCHEHHS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XHUMHUU  CIIOCOOCTBYEeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHUYECKON COCTABIISIOLICH HAYYHOU KAapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUCHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaIUil MUp»,
«buomnorus. 5—7 knacce» n «Dusnka. 7 Kknacc.

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYpHI.
3amava y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHNHM K HAy4YHBIM METOJAaM T[O3HAHUSA TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM >KU3HHU.

[Tpu u3yueHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHUE MPUOOPENH TaKHE LU, KaK:

— (dopmMupoBaHHE MHTEIJIEKTYalIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOI alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMs] Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHe yclIoBHil, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYaIOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYaIOIIEr0 MHpA, MCIHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroluxcs T'yMaHHCTHYECKHMX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1EeJIeCO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B ILEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO W
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPABICHHOCTH JAJIbHEWUIIETO
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3Y4YEHUS XHMHM Ha YpOBHE
OCHOBHOTO 0011eT0 00pa3zoBanus, coctaisieT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKAa. XUMHS B CUCTEME HAYK.
Tema u BemectBa. PU3WYECKHE CBOWMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHE
BellecTB. [loHsATHE O MeTOax Mo3HaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAs —Macca.
OTHOcuUTENnbHAsT MOJIEKYJsIpHast Macca. MaccoBasi 101 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mouib. MonsipHast macca. B3auMoOCBsI3bp KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemiectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O0O0pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) sSBJICHUN, HAOII0ACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meu (1) mpu HarpeBanuu, B3auMoielicTBHE Xkene3a ¢ pactBopom cosd meau (I1),
U3Y4YEHUE CIOCOOOB pPa3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MpoBEACHNE OYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTAaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJIEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT M mpocroe
BelecTBo. HaxokneHue kucimopona B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrnocoOsbl



MOJYYEHUs] KHUCIOpOoJa B Ja0opatopud H HOpoMbIIIeHHOCTUH. Kpyrosopor
KHciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTtBOpHI.
HaceilieHHbIe M HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZi€ U B KU3HU 4YeloBeKka. KpyroBopoT BoAbI B MpPUPOJE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuHeHuit. Oxcunpl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyroiue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpasyromue. Homenknatypa oxcugoB. ®dusnmyeckue M XUMHUUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamnusa kucnor. Homenknarypa kucnor. Ousnueckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJETICHHUE COJIEpKaHUs KUCIOpOoAa B BO3AYyXe, MOJTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJ0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalieHusl TOpeHus (Mmoxkapa), O3HAKOMJIEHHE C oO0pa3lamMu OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOABI C METAIIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHHUE BHEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pPAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3yyeHue B3zaumojeincTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpalh3aluH, IOIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOr0 METajla JPYTHM U3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI.

IHepuoauueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MenaeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KiIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHBIE OKCHJIbI
Y TUAPOKCUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas U JJIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3emeHToB 1. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB IEpuoAa U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[lepunonnueckoii cucremsl [[. U. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckon cucreme . . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpakTtukd. [[. M. MeHneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (MOJIIpHAsT UM HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKUCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropenue, peakiu pa3aoKeHUsl, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUHM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJIsI OTJICTBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (M3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31bI, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckunii 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUI U HX
COCMHCHUNM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3auvyHbIM MPU3HAKAM (TI0 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUEC
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XMMHUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUW U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OataHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe€ 3JIEKTPOJIUTHI.

Peakruun noHHOTO OOMEHa. Y CI0BHS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
MOJHBIE W COKpall€éHHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoiCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [IOHSATHE O TMAPOIIN3E COIEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETAUIOB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIEKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMALMU KHUCIOT, IIEJIOYEed U COJIeH
(BO3BMOKHO  WCIOJIb30BAaHME BHUACO MaTE€pUaNiOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), paclio3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METalaM{, HEMEeTaUIaMU, IIeI0YaMH). XJIOPOBOJIOPO/I.
CossiHasg KHCIIOTAa, XMMUYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHME XJOPUIBI U UX
Hax0JICHUE B MIPUPOJIC.

Oo6mast xapakrepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYeckue cBorcTBa. OKCHUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QuU3MUECKMe H XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(puieckue). XUMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIINUICHHOTO CIOCO0a MOJyYeHHUS CEPHOW KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOThI, KAYECTBEHHAs pEAKLMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNUHEHWA B MPUPOJEe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ ToJlydeHHe, GU3NYEeCKUe U XMUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpaIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, HOYBbl U BonoEMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, pu3nuecKkue U XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue pocdaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJUIOTPOIHBIE
MOAU(UKALIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3NYECKUE U XUMHUUYECKHE
cBoiictBa. Ancopouusi. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa ria00albHOrO TOTEIVICHUS KJIMMAaTra, ITapHUKOBBIM
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NUEeCKUe U XMMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBINA Ta3, HEPTh),
NPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, O€NKax, yriieBoJax — U X
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, INOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpencTaBieHHs 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpOUTENbHbIE MAaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 0e30MacHOrO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCEHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIOCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUecKrne M XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUeCTBEHHOW pEaKIK Ha CyJibdar-
UMOH U HaOJIOJeHHE IMpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOiicTBaMM a3oTa, (ochopa M HMX CcOeOTUHEHUH (BO3MOXXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yIO0OpEHUH, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YyYECHHE CBOICTB aMMHaKa, IPOBEICHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPHU3HAKOB
UX MPOTEKAHHUS, B3aUMOACICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO WCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3y4eHUE Mozelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHBOTa3a, MoJIy4YeHHe, COOMpaHue, paclo3HaBaHUE U H3YUYEHHE
CBOMCTB YTJIEKUCIIOIO rasa, MpOBEJACHUE KAUeCTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IPU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl 1 UX COEIUHEHUS.

MeTtasibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MeHnpneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaJUIOB. MeTtayundeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0rmue
criocoObl mosydeHus MeTayioB. lloHATHEe O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX PUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHnToB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHWe WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHbIE METAUIBI MarHuid MW KalblMH: IIOJIOKECHHE B
[Tepuomnueckon cucreMe xumMudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MAarHus
U Kanblus. Baxueilve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTKkoCcTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJltoMUHUN: TIoJ1I0’)keHue B [leproandeckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXXAeHWEe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoit cucteme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI M cosn kenesa (I1) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPHU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLHs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «BaxkHeunime
METAaJIJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
MCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBasi momoinp npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B peneHun SK0JIOrH4eCKuX
npooem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIACCH(PUKAIMS, TEePUOAUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHUE, MOJIEb, SIBICHHUE, MAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAJUOAaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUH 3apsii, INPOBOJHUKHU,
MOJyIPOBOHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHrtes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yA00peHusi, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIAeMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOlIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIMN 00YUYarOIIUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXaT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAlUM W
pacIlIMpEeHnE OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHUS

LIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHUUYECKOMY
M HAyyHOMY HACIEIUI0, TOHMMAaHUSI 3HAUYCHUS XUMUUYECKOM HAyKH B >KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIOCOOHOCTU BIANETh JOCTOBEpHOU MHMOpMAaIME o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MPaBUJIAX MEKIMYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM JEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3a7a4, BBIIOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpOllecC€ OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJECHUE W TOCTYNKHM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTAaBIISIOLIUE
OCHOBY I TIOHUMAHUSI CYIIIHOCTH HAYYHOW KapTUHBI MUpa, TpeAcTaBiieHusl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HaOJII0JIaeMbIX IPOIECCOB M SBIICHHIMA,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4EOHBIMU TEKCTaMH, CIPAaBOYHOMN



JUTEPATYpPON, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(DOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUI0 W TO3HAHHIO, JIO003HATENHbHOCTb, TOTOBHOCTh H
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii U Tpyda pa3InyHoOro poja,
YBaXEHUE K TPyAy U pe3yibTaTam TpPYyAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYyJIbBHOM TPAEKTOPUU MPOAOJKEHUSI 00pa30BaHus ¢ YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEHON npo(eCcCUOHATBHON IEATEIHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, HIOHUMAaHUE LIEHHOCTU 3JI0pPOBOIO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKarOIIEeH NPUPOJIHOU CPEION, ISl OBBILLICHUS
YPOBHSI ~ 9KOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAUMMbIC IS
dbopMUpOBaHHUS MHPOBO33PEHUS OOIEHAYyYHblEe TMOHATHS (3aKOH, TEOopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIONB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax M MO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH WX XapaKTEpHBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSIMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXIeHUS (MHIAYKTHBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHATH B TIPOIECCE€ TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIN, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISIBISATh U XapaKTepU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUHS B U3yUaE€MbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIU3UPOBATH WU HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO H(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJAbl M 3aMpPOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHMS PA3JINUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu ¢opmamMu rpadKu U UX KOMOHWHAITUSIMU,

YMEHHME UCIOJIb30BaTh M AHAIM3UPOBATh B Ipouecce ydyeOHOHl u
UCCIIEIOBATENbCKON NIE€ATEIbHOCTY MH(POPMALMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHON
CpENBbL.

KoMMyHMKATHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IO
CyliectBy  oOCyXJaemMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEIbHON
JEATEIbHOCTH B YCTHBIX W TNHMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
nabopatopHOi pabOTHI O UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOpPIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIC YHMBEpPCAJbHbIC Y4eOHbIE NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IOJIYUYECHHOTO PE3YJbTAaTa 3asBICHHOM LIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeAMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOLIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeaAMETHOW obmactn  «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 8 kjiacce nmpeIMeTHbIE PE3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSITHN: aTOM, MOJIEKyJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCIICHUS, XMUMHUYECKasl peakius, Kiaccu(pukaius peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3h(EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPagnycC
aToMa, XUMHUYECKasl CBsI3b, MOJISIpHAs W HEMOJspHas KOBAJICHTHasi CBS3b,
WOHHAs CBs3b, MOH, KaTMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUU BEUIESCTB U UX MPEBPAIICHUN;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY IS COCTaBJieHUs (popmyi
BEIIECCTB U YPAaBHEHUN XUMUUYECKUX PEAKIIHM;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCYy COEIWHEHHM TOo
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbie u
OOMNbINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMHYeckux siemerToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsi sapa, 00IIee YUCIIO AICKTPOHOB
U pacCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIECTBA,
XUMHUYECKUE PeaKkiuu (M0 YUCIY M COCTaBy YYACTBYIOUIMX B PEAKIHUH
BEIIIECTB, 0 TETUIOBOMY (D eKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHII;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3TUYHBIX YCIOBHUSX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKOW PEaKIINH;

MIPUMEHSATh OCHOBHBIC OTEPAIIMH MBICITUTEIBHON JIEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KilacCUu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUs] CBOMCTB
BEIIECTB M XUMHUYECKUX pEeaKIui, €eCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYJI0N U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalIeHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHHUIO WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEW pPaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIOYCH W KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHIly 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NIPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU d3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOIUTHYECKAs] IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME W  BOCCTaHOBJICHUE,
AUTOTPOTHS, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaIlJIOB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW peakuuu, MPEeAeiabHO IOMyCTUMas
xoHuenTpaus I[1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUSA MPU OMUCAHUU BEIIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHNUI XMMHUYECKUX PEAKIIHIL;

OMPENICNATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJICHTHAs, WMOHHAsA, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BEILECTBA;

packpeiBath cMbica Ilepuogumueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMBbl XHMHUYECKUX DJIEMEHTOB:
pa3Iuyath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpymnma)» U «rmoOouHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npeenax MaJblX NEPUOJIOB M TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 W3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTHUYECKOW JUCCOLUUAIMU  KHUCIIOT,
LIEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]Ty BEIICCTBAMHU PA3IMIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKaHUS XWMUYECKHX TMPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEeHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BaHUA  XMUMHYECKOM  MOCyAOW  H
7abopaTOpHBIM  00OpYyJOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O WU COOMpaHHUIO
ra3zo000pa3HbIX BEUIECTB (aMMHUaKa U YTJIECKUCIIOro ras3a);

MPOBOJUTh  PEaKIWH, TOATBEP)KJAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIe (LM (POBbHIE)
n/n TeM NPOrpaMmbl Bcero Konrpoanunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pasnen 1. [lepBoHayanbHble XUMUYECKHE TOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuoreka [{OK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BerecrBa 1 xumuueckue 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nes 2. BaskHeiimune npeacTaBuTe I HEOPraHUYeCKUX BelleCcTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmnoreka IIOK
00 okcugax https://m.edsoo.ru/7f41837¢
59 Bonopon.Ilonsitue o kucinorax 2 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 but6mmoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u llepuogudeckas cucrema xummuuyeckux 3jaemMeHToB /. U. Menaeneea. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€AKIHHU



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

[lepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nunoreka LIOK

31 XUMHUYECKHX d51eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XumMu4decKkas CBI3b.
3.2 OKHUCIUTENBHO- 8 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpenue u yrimyOnaeHue 3HaHUM 5 | bu6mmoteka [JOK
' OCHOBHBIX Pa3JIeJioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
’ peaKkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINALIHS. 2 1 1 bubmmoreka [JOK
’ XHUMHUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI H HX COeTMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHUECKUX 4 | bubmuoteka [JOK
' anemeHToB VIIA-rpynmel. ["aorensr https://m.edsoo.ru/7f41a636
OO01mas XxapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [IOK
' PyTHIRL &-ep https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTeprucTHKa XUMHYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pol https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUSI
Uroro no pazgeny 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. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka IIOK
3.1 06 7 4
HIHE CBONCTRA METaILToB hitps://m.eds0o.ru/7f41a636
32 Bakueime MeTauibl U UX COeIUHEHUS 16 ngg;ifg;ggﬁﬂlm%
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 buGnuorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl

| IIpeamer xumun. Poiap XMMUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [lonsiTHEe 0 METOAaX MO3HAHUS B XUMUU 1 bubmmorexa [TOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paloThI B 1a00paTOPUU U PUEMBI ) bubnuoreka [IOK
oOpariieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

a N PHMEP https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 Ato oJe 1
TOMBL M MOJCHYIIBE https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU | bubnmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U ClOXKHBIE BENIECTBA 1 Buommorexa LIOK

p - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
umieckas opmyna. Bareurrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OtHOcHUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c¢
13 KonnuectBo BemectBa. Mouib. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBus poTEKaHUs bubnunoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHHUs MaCcChl BEIIECTB. bubnuoreka [JOK
XUMHYECKUE YPAaBHEHUSA https://m.edsoo.ru/ff0d3b88
Berancienus konmmdecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHCHUSM XUMHYCCKHUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamus xuMruaecKkux peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ Buommorexa LOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoNeauCT. O000IIeHNe U bubmmorexa [OK
' B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHU
20 Kontponbnas padota Nel o teme bubnnorexka [HOK
«BellecTBa 1 XUMHYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucimopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npocroe BeuiecTBo. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LHOK
pOJa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI OTy4YeHHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucinopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HeHue BO3AyXa, CIIOCOOBI €ro bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonmydyenue u cobnpanme KUCiIopoia bubmmorexa [IOK
y . P poad, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €ro CBOMCTBY»
7 Bonoponx — anemeHT u pocroe bubnuorexa [IOK
BelecTBO. HaxoxxaeHnue B nmpupoie https://m.edsoo.ru/ff0d4dd0
73 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 ITonsiTHE O KUCIOTAX U CONAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4YeHusT BOAOPO/Ia B bubmuotexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuoreka [JOK
31 «ITonmydenne u coOupanue BOIOPOa,

W3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModnsipHblii 006EM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA
33 BELIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa LHOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 005EMOB ra3oB Mo
34 ABHEHMIO PEAKLIMU HA OCHOBE 3aKOHA bubmmorexa [TOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznuecKrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 00 bubnuotexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbieHHbIe
37 W HEHACHI peHHLIIe) acTBOpbl. MaccoBast bubmmorexa [TOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JI0J1S1 BEIIECTBA B PACTBOPE
IIpakTryeckas pabora Ne 5 o Teme
18 «IIpuroroBieHne pacTBOpoB C bubnuoreka [IOK
ONpeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0dSeba
PAacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHas pabora Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcuapl: coCcTaB, KJIacCUpUKAIUS, bubmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMUYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX Buommorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeguue): HOMEHKIATypa,
(cp ) P bu6mmoreka [IOK
46 CHOCOOBI MOTYYEHHS, XUMHUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33724 10 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7¢
COCTUHEHUI
43 ['eneTnveckas CBsI3b MEXKIYy Kiaccamu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre B cCuCTeMaTH3as 3SHAHUH
B t https://m.edso00.ru/00ad9cb2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIC KJ1aCChl HCOPTaHUUECCKHX bubmorexa LIOK
o p https://m.edsoo.ru/00ad9¢la
COeIMHEHUI
[lepBBle MONBITKHU KiIaCCU(pHUKALINN
51 xnﬁnqecm&x 9JICMEHTOB E)[OHSITI/IG 0 bubmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmorexa [IOK
52 [lepuoanueckas cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52¢
anemeHToB /I. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuopl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000I0YeK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoii bubmmorexa [OK
https://m.edsoo.ru/00adabbe
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUYECKOTrO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguyeckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U nipakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€Hbli, IEAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIeKTpOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
>9 HonHas xumuieckas caise https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XUMUYeCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeneH okucneHHs https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OkuCIUTENN U BOCCTAHOBUTENH bubmorexa [IOK
https://m.edsoo0.ru/00adb076
65 KonTponbnas padota Ne4 mo Teme bubnmoreka [JOK
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«CTtpoenne atoMa. XUMHUYECKasl CBS3bY

https://m.edsoo.ru/00adb486

66 PeszepBHbIil ypok. O6001IeHHE 1 | bubnnorexka [HOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c¢
67 PesepBHelil ypok. O600mienue u | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O000mICHHE 1 | bubnuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
[Tepunonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
CBOMCTB XMMUYECKUX HJIEMEHTOB |
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Krnaccudukanust 1 HOMEHKIIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMHU4uecKo# CBSI3U U THUITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEeHUE U yriTyOlieHNe 3HAHUI 1 1
OCHOBHBIX Pa3/eNIoB Kypca 8 Kiacca»
Knaccudukanus xuMudaeckux | bubnnoreka [JOK
pEeaKuuid 10 pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmorekxa [IOK
peakuuu. [ToHsITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonaTHEe 0 XMMUYECKOM paBHOBECHH.
bubmuorexa [JOK
@DaKTOpbl, BIUSIONINE HA CKOPOCTh 1

XHMHYSCKOM PEAKIIUN U ITOJIOKEHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS pEaKIIUA bubmmorexa LHOK
yP peart https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEACTABICHUN bubmmorexa LOK
pu,Z[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmorexa LOK
pel . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 ITonsgarue o ruaponnse coiaei bubmmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o001mIeHre U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 1.
16 «Perenye dKCIepUMEHTAIILHBIX Eubmiorexa IIOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponbHas padora Ne2 o reme
17 «IIIEKTPOINTUYUECKAS TUCCOLIUAINS bubmmorexa [IOK
p ' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHE CBOMCTBA HAa IIPUMEPE bubmmorera [IOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHUE CBOWMCTBA, MOJTYUYEHHUE,

https://m.edsoo.ru/00ade104

pUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COMIAHON KUCIOTHI bubmmorexa [OK
Y . . ’ https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
. bubmuorexa [JOK
21 XUMHUYECKHUX PEaKIIHii, €CIU OJUH U3
https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
” OO01mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUU CEPHI.
” Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B IIpupoJe. XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOCHHUE, bubnunorexa [JOK
¢uznyecKkue 1 XuMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KHCIIOTA,
25 du3nveckre 1 XMMUYECKHE CBOWCTBA Buommorexa LHOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XVMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBILIIEHHOTO CII0co0a
26 MIOJTyY€HUs] CEPHOMN KUCIIOTHI. bubmuoreka [IOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIeH Cpebl COCTUHEHUSIMU
cepbl
7 Brruncnenue MaccoBOi# OJIM BBIXO/1a bubnuorexa [JOK
MPOIYyKTa peakuuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTeprucTHKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [IOK
T https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTiueckast pabota Ne 3 mo teme
30 «ITomydyenne amMmmmuaka, u3yueHue ero bubmmorexa [JOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 no0pennii. XUMHUUECKOE bubmmorera [TOK
yRoOp ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOILIEH Cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (boc;)o pHa;I I(I/ICJ'I((l))Ta q)(I)I/II)3I/I(IIez:KI/Ie u bubnmorexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTYUYEHUE
Hcnonws3oBanue ¢pocdaros B

34 KaueCcTBE MHUHEPATBHBIX YI00pEHUH. bubmuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yriepona, pacupocTpaHeHe B

35 npu Eae’ imnlzlea(l;e U XUMUYECKHE Brommorexa LOK

P P ’ https://m.edsoo.ru/00adfd9¢c
CBOIiCTBa
36 Oxkcupsl yraepoaa, ux Gpuandeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTUYeCcKHe MpoOIeMBI,
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)

37 VYrosbHas KucioTa u e€ coiu bubmmorexa [IOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHne yrieKuciioro rasa. bubmumorexa [IOK
KauectBenHnast peaxiust Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
bubmuoreka [JOK
39 OpraHWYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoIa
. bubmuorexa [JOK
40 Kpemunii u ero coequueHus
https://m.edsoo.ru/00ae080a
[TpakTrueckast padborta Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 3324 110 TEME bubnnoreka [JOK
«BaxxnHenme HeMeTalIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHCHUS
KonTponbnas padota Ne3 mo teme

. bubmuoreka [JOK
42 «Baxueiinie HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAJIJIOB
XUMUYECKUE CBOMCTBA METAJLIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael 156
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OO611me crnocoObl MoTydeHs
MmeTtaiuioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmorexa LIOK
yP PCAKIIIH, https://m.edsoo.ru/00ael 156
€CJIM OJMH U3 PEareHTOB COJICPKUT
MpUMECH
bubmuorexa [JOK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB
https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47 €JIOYHBIE METaJIJIbI
1 https://m.edsoo.ru/00ae14b2
43 OKcCHUbI U TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJBLIIUNA U MarHui https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
50 Baxnenmme coeTMHEHNS KaJIbITHI
https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHWUMN
5 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "YKEcTKOCTL BOABI M METOEI €€ bubmmorera [TOK
" 8 8 https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmoreka [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TUAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNe U CHCTeMAaTH3aIINS
3HAHUU
[Tpaktuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnnoreka [HOK
«Baxnennme MeTaJJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus mo ypaBHEHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COJIEPKUT TpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJA MPOIYKTa
peakiuu
61 O06o011eHre U cucTeMaTu3alus
3HaAHUU
KonTponbnas padota Ne4 o teme
62 «Baxxnenmue MeTaJuIbl U UX
COETMHEHUS
63 BemectBa u Mmatepuaisi B bu6mmoreka [JOK
MMOBCEIHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubmuoreka [IOK
OKPYXKaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnorexka [HOK
IKOJIOTUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHE U bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O000IeHHE U bubnmoreka [JOK
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cUCTeMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00adb33c¢
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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