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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMHUU Ha YpPOBHE OCHOBHOTO 0O0IIEero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOMU
o0pa3oBaTeNbHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 0Opa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBEe (QenepaqbHON paboyeil mporpamMmbl
BOCITUTAHUA U C YU4ETOM KOHLETIIMK MPENoJaBaHus yueOHOT0 peaMeTa « X UMHS»
B 00pa3oBaTeNIbHBIX opranu3anusax Poccuiickoit denepanmu.

[Iporpamma mo xuMuM Aa€T TPENCTaBICHHE O IEJsSIX, OOIIeW cTpareruu
oOyueHHusl, BOCIHUTAHUS U Pa3BUTHI OOYYAIOMIMXCA CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHaBJIMBAECT 00s13aTeNbHOE peaMEeTHOE co/iepKaHue,
MpeayCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE MO
pa3ienaM M TeMaM MpPOrpaMMbl MO XUMHH, OMNPEACISIET KOJIUYECTBEHHBIE H
KaueCTBCHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh H3YUECHHSI XHUMUU C Yy4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOrO Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEH  00ydYaroluxcsi, OIpeAeNseT BO3MOXXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKXKe TpeOOBaHUM K
pe3yJibTaramM 00yUYeHHs] XUMUM Ha YPOBHE 1I€JIEH U3YUeHUs TIpeaMeTa U OCHOBHBIX
BHJIOB Y4COHO-ITIO3HABATEIIBHOW JCATEIHHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKAHUSI.

3HaHWE XHWMHUHU CIYXXUT OCHOBOWM it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOyyaronierocs, €ro MpeACTaBICHU O MaTEepUaIbLHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHUEH NPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUd M 00 HSBOJIONUHU BEIIECCTB B MPUPOJE, O MYTAX PEIICHUs rio0aabHbIX
npoOJieM yCTOMYMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPbEBOM, JYHEPreTHUYECKOM,
MUIIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealu3allud  BO3MOKHOCTEH  JJIsI  CaMOpPa3BUTHUS U
dbopMupOBaHUS KYJIBTYpPBI JIHUHOCTH, €€ 00111el U (PyHKITMOHATIEHON TPAMOTHOCTH;

BHOCUT BKJIaJ, B (JOPMUPOBAHWE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HAaBBIKOB HMX CaMOCTOSTEIBHOM y4eOHOM  JeATEbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCJIEJ0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCETHEBHOM JKM3HU, TaK U B IPO(PECCHOHATILHOM ESITEIIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJTOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPOIbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyYaroluXcs;



CrocoOCTBYEeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3oBaHKe 00yUYaOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHHHM XHMHH OOECNedYuBaIOTCS CrerupuKon
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJarorudecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMUHU Ha OMPECIIEHHOM 3Tarie e
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00Opa3oBaHUsi OPUCHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XUMHUH, OCHOB
HEOPTraHWYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHU
OPraHUYECKON XUMHUH.

CtpykTypa coaepkaHusi MpOrpaMMbl N0 XUMUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 mnoaxoja Kk €€ mzyueHuro. Coliep’KaHHE CKJIAJIBIBAETCS U3 CHUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0e 3TU CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 110 TMPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTaBICHUM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUSA;

— [lepuoanueckoro 3akoHa J[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XHMUH;

— YUEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpenacTaBleHUd 00 AIEKTPOIUTHYECKON JHUCCOIMAllMA BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEILHO OT OJHOTO
YPOBHS K JPYrOMY, BBINONHAS (YHKIUH OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI M BO3MOXXHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHUPOBAHHIO
IPEJICTABIICHNUS] O XMMHUYECKOW COCTABIISIFOIIEH HAYYHOM KapTUHBI MUPA B JIOTUKE
e€ CHCTEeMHON NPUPOJIbI, IIEHHOCTHOI'O OTHOIIEHHUS K HAay4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHHMS B Hayke. M3yueHne XUMUM TPOUCXOIUT C MPUBJICYECHHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB. «OKpyKawIuil Mup»,
«buosnorus. 5—7 kinacce» u «dusnka. 7 Kiaace».

[Ipy wu3ydyeHUH XUMHUH TPOUCXOAUT (HopMUpOBaHWE 3HAHUK OCHOB
XUMHUUYECKON HAyKU KakK 00JIACTHM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JEATEeIbHOCTH 4YeJOoBeKa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya yyeOHOroO MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEHUMX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX MOJIOKCHUH,
JOCTYIIHBIX 000OIICHUI MHPOBO33PEHUECKOTO XapakTepa, SA3bIKa HAyKH, B



OpUOOIIEHNH K HAay4yHbIM METOAAM T[IO3HAHHUA TPU HU3YYCHHHM BEIIECTB U
XUMHYECKHUX PEaKIuii, B (OpMUPOBAHUU M PA3BUTHUU MMO3HABATEIBHBIX YMEHUHN U
UX T[PUMEHEHHH B Y4Y€OHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEeIbHOCTH, OCBOCHHMHM MpaBWJI 0O€30MacHOr0 OOpallleHus C BEIEeCTBAMH B
MOBCETHEBHOM JKU3HHU.

[Tpu u3ydyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHHUs Ba)KHOE
3HaYeHHUE MPUOOPENU TaKUE 1IN, KaK:

— (GOopMHUpOBAaHME MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOy4YEeHMsI Ha CHCTEMAaTHYEeCKOe IMpUOOILEHUE
OoOyyYarommxcsi K CaMOCTOATENIbHOW TO3HABATEIbHOU JESTEIbHOCTH, HAYYHBIM
METOJilaM TO3HaHUsl, (POPMHUPYIOIMIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH,

— obecrieyeHue yciloBuil, CHOCOOCTBYIOIIMX TPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUCBBIX KOMIICTCHIIMH), MMEIONIMX YHHBEPCAIbHOE 3HAYCHHE ISt
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (dopmupoBanne oOmeNd (QyHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJI€ YMEHHMHA OOBSICHATH U OLEHUBATh SIBJICHUSA
OKpY>KaroIIero MUpa, WCIOJb3ys 3HAHWUA W OMbIT, MOJYYCHHbIE NMPU H3yYCHUU
XUMHUH, TPUMEHITh WX MPU PEHICHHH MpoOJeM B IMOBCEAHEBHOW KHU3HU H
TPYAOBOM JIEATEIBHOCTH;

— (opmupoBanue y oOyyarolmuxcs T'yMaHUCTHYECKMX OTHOILEHUH,
MOHMMAHUS [IEHHOCTH XUMHUYECKHUX 3HAHWHM [Is1 BBIPAOOTKHA HSKOJIOTHYECKU
1esnecoo0pa3Horo MOBEACHHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHHS CBOETO 370POBbs U OKPYXKAIOUIeH MPUPOAHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs M HAIpPaBIEHHOCTH AAJbHEHIIIETo
oOy4eHusl.

OOmiee YWCIO YacoB, OTBEACHHBIX Ui HM3YyYCHHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanusi, coctarisieT 136 yacoB: B 8 kiacce — 68 vacos (2
Jaca B HeJenmo), B 9 kiacce — 68 yacos (2 yaca B HeZIEINO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUU B )KM3HU YEJTOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOICTBA BELIECTB. ATpPEraTHOE COCTOSHHUE
BellecTB. [loHsATHE O MeTogax Mo3HAaHWS B XUMHUM. UUCThIE BElECTBA U CMECH.
CriocoObl pa3zzesieHust cMeceil.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. (CHUMBOJBI XUMHYECKUX
aeMeHTOB. [IpocThie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (¢opmysa. BaleHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENBbHAs aTOMHas Macca.
OTHOCUTENIBHAS MOJIEKYJISIpHAas Macca. MaccoBast 10JI1 XUMHAYECKOIO 3JIEMEHTA B
COECIMHEHNH.

KomnuectBo BemectBa. Mosb. MomnsipHas macca. B3aumMocBsA3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpHBIX €IUHUL BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COEUHEHUN.

@u3NUeCcKre U XMMHUUYECKUE ABJICHUSA. XUMHUYECKAsI pEaKUUs U €€ MPU3HAKU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XHMMHUYECKUe ypaBHeHusa. Knaccudukanums
XUMHYECKUX peaklnil (COeTUHECHHUS, Pa3I0OKCHHSI, 3aMEIICHUsS, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOM MOCYJOM, MpaBuiIaMHu paboThl B Jabopatopuu u
npuémMaMu 0OpallleHus: ¢ JIabOpaTOpHBIM O00OpPYJOBaHUEM, U3YUCHUE U ONMUCAHUE
¢u3nuecKkux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HAOIIOJIEHUE
¢usnveckux (TUTaBICHWE BOCKA, TasHHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUTICHUE M KOHJICHCAIMsI BOJBI) M XMMUYECKUX (TOpeHHEe CBEUYM, MPOKAIMBAHHE
MEJIHOM TPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIIOTON) SBJICHUM, HAOIIOICHAE U
OIMCAaHHWE TPU3HAKOB MPOTCKAHHS XUMHYECKUX peakimid (pas3ioxeHue caxapa,
B3aUMOJICMCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, paziioKeHUE THIPOKCHUAA
menu (1) mpu HarpeBanuu, B3auMoaercTBHE Xxkene3a ¢ pactBopom comu meau (1),
U3y4YE€HHE CIOCOOOB pa3leieHHss CMecel: ¢ MOMOIIbI0 MarHura, (GUIbTPOBaHHUE,
BBITIAPUBAHUE, JUCTWLISAIMSA, XpoMaTorpadusi, mpoBeaeHNE OYUCTKH TTOBAPEHHON
COJIM, HaOJIOJEHWE W  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MaccChl, CO3JAHHUE MOJEIIEH MOJIEKYI
(1apocTepIKHEBBIX).

BaxxHelue npeacTaBuTe 4 HEOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopon — 3jieMeHT U MpocToe
BelecTBo. Haxoknenuwe kuciopojga B Mpupojae, (PU3MyYecKkue U XUMUYECKHE
cBorictBa (peakiuu ropenus). Okcunpl. Ilpumenenume kuciaopoga. CrocoOb



MOJIyYeHHUs] KHCIopoda B JjabopaTopud W TpoMmblnuieHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoIU(UKALINIS KUCIOPO/aA.

TennoBoit 3¢dekT XuMHUecKoW peakinu, TEPMOXUMUYECKUE YpaBHEHHS,
DK30- M JHAOTEPMHUYECKHUE pEaKUuu. TOIUIMBO. yrojlb U METaH. 3arps3HCHUE
BO3/lyXa, YCUJICHUE MAPHUKOBOTO 3(pdekTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — asnemeHT m mpocroe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHnus. Kucnotsl u conu.

Momnsipabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpHI.
HacepilieHHble ¥ HEHACBINIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEMIECTB B BOJE.
MaccoBas 10J1 BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie M B KU3HU 4esioBeKa. KpyroBopot Bojabl B IPUPOIE.
3arps3HeHue NpUPOAHBIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus nHeopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHbIE) W
HecosieoOpasyroume. Homenknarypa okcugoB. Dusmyeckne M XUMUYECKHE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHnoBanusa. Knaccudukanuss ocHoBaHWM: MIENOYH U HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknatypa ocHoBaHuil. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusnyeckue u
XUMHYECKHE cBoMcTBa KucioT. Psn axktuBHOcTH MetaiioB H. H. bekerosa.
[Tosrydyenre KUCIoT.

Comu. Homenknartypa coneil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuyenue conei.

['eHeTnyeckas CBsA3b MEXKIY KJIACCAMU HEOPraHUYECKUX COCAUHECHUMN.

Xumuueckuii IKCnepumenm:

KaU4ECTBEHHOE ONPEACIICHUE COJIEPHKAHUS KUCIOPOJa B BO3IYXE, MOJyUYECHHE,
coOuMpaHue, pacro3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOI0aeHne
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HUKHOBEHUS U
npekpaiieHuss ropeHust (mojkapa), O3HAKOMJIGHHE C O0pas3liaMd OKCHAOB MU
ONKMCAaHUE WX CBOMCTB, MOJy4Ye€HHE, COoOUMpaHWe, PpACIIO3HABAHUE W U3YUYCHUE
CBOMCTB Bonopona (ropeHue), B3aumoeiicteue Bojgopoaa ¢ okcuaom meru (I1)
(BO3MOXKHO HWCIOJIB30BAHUE BHJICOMATEPHUAIIOB), HAOIIOJACHNE OOpa3IlOB BEIICCTB
KOJM4YEeCTBOM 1 MOJb, HCCIEJOBaHWE OCOOEHHOCTEH pacTBOPEHHUsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHON
MAaCCOBOMW J0JIE PACTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBUAE BOJbBI C METAJLUIAMU
(Hatpiem wu KanblnueM) (BO3MOXKHO  HCIIOJIB30BaHHE BHIEOMATEPUAJIOB),



WCCJIEIOBaHNE O0pa3loB HEOPraHWYECKWX BEIIECTB pa3IMYHBIX KIJIACCOB,
HaOJFOICHUE M3MEHCHHSI OKPACKU MHIMKATOPOB B PACTBOPAaX KHUCIOT W IEIOYCH,
u3ydeHne B3amMojekicTBus okcuma meaw (I1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCJIOT C METajulaMH, peaklUWil HEUTpalu3aluM, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOT0 METAaJIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAIBHBIX 33/la4 N0 Teme «BaxHeumme Kiaccbl HEOPraHUYECKUX
COEMHECHUI».

HHepuoanueckud 3axkoH u Ilepuognuyeckast cucreMa XUMHYECKHX
yiemenToB JI. WM. MenneneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBSI3b.
OKHCINTEIbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIACCUPUKAIIMU XUMHUYECKUX dJEeMEHTOB. [loHsaTHe o0
rpynmnax CXOJHBIX 3JeMeHTOB (IIEJIOYHBICE M IIEJIOYHO3EMENIbHBIC METaJlIbI,
raJIOreHbI, HHEPTHBIC Ta3bl). DIEMEHTBI, KOTOPbIe 00pa3yoT aM()OTEPHBIC OKCHIbI
Y TUJIPOKCUIBI.

[Teprnonnueckuit 3akoH. [lepuoandeckas cicteMa XUMHYECKUX 3JIEMEHTOB /1.
U. MengeneeBa. KopoTkomepuonHas u  JiuHHONepuoAHass  (OpMbI
[Teprnonnueckoit cucteMbl xumudeckux sneMeHToB . M. Menneneesa. Ilepnoabr
u rpynnbl. OU3MYECKUH CMBICHI IIOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUoAa H
IPYMIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnsl. Dnexktponsl. CtpoeHue
AIEKTPOHHBIX ~ 000JI0YeK aToMoB TepBbIX 20 XUMHYECKHX  DJIEMECHTOB
ITepuomnueckoin cucremsl J[. WM. MenneneeBa. XapakTepuCTHKa XUMHUUYECKOTO
3JIEMEHTA 110 ero nosnoxeHuro B [lepuoanueckon cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHHUS paJnyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO TPYIIAM U IEPUOJIAM.

3nauenue [lepuoanueckoro 3akona u I[lepuognueckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUJIA pa3BUTHs Hayku U mnpaktuku. . M. MenneneeB — yuy€Hbli U
IPaK/IaHUH.

Xumudeckass cBsi3b. KoBanmeHnTHas (mojisipHass W HEMOJSpHAs) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tponiecchl OKuceHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpa3lOB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIHMI
(ropenue, peakiuu pa3jaoKeHHs, COCTMHEHUS).

Mescnpeomemmnbwie ceasu



Peanuzanuss MEXNpeaMETHBIX CBS3€H MPU H3YYCHHH XUMUU B 8 Kiacce
OCYIIIECTBJISIETCS 4Yepe3 HCIONB30BAaHME KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U HMOHATHH, SBISIIOIIMXCS CUCTEMHBIMU JJI1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIC TOHATHSA. Hay4YHbIH (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, Kilaccu(ukamus, TMepUOIUIHOCTh, HAOII0IeHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

dusukKa: Marepusi, aroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOMbI, PAAUOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3aps]l, BEUIECTBO, TEJO,
00bEM, arperaTHOe€ COCTOSIHHME BEIECTBA, a3, (PU3MYECKUE BEIMYHMHBI, €IUHUIIBI
M3MEpPEHUSI, KOCMOC, TIJIAaHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['ecorpadus: armocdepa, rtuapocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasA peaKUMs

[Tepunonnueckuit 3akoH. [leprnonnyeckas ciCTeMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHHHM CBOMCTB
XAMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPHUONOB, KAIMSA, KAIBIHUA M HX
COCOMHEHUI B COOTBETCTBUM C IIOJIOKECHUEM 3JIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa. BHJAbl XMMHYECKOW CBSI3M. THUIBI KPUCTALUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOVMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSUIMXCA K Pa3IMYHBIM KJIACCaM HEOPraHHUYECKUX
COCJIMHCHUH, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccubukanms XMMHYECKUX PEAKIUI 10 Pa3IMYHbIM MPU3HAKaM (110 YHCIY
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo
M3MEHEHUIO CTEMEeHEW OKMCJICHUS XMMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 10
YyYacTHIO KaTaau3aropa). DK30- M SHAOTCPMHUCCKHE PEAKIIUH, TEPMOXUMHUUCCKHUEC
YpPaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUUYECKOW peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonatue o xumuueckom paBHoBecun. PaKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHWYECKOM PEAKIMUA U MOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHCITUTETLHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM peaKuuu. CocraBiienue ypaBHEHUM



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIOJIb30BAHUEM  METOAA
AJIEKTPOHHOTO OaJlaHca.

Teopust 3AEKTPOTUTUYECKON TUCCOLMALIUN. DIICKTPOIUTHI U HEAJICKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M OHCCOLMAIMM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XUMHUYECcKOH cBsizu. CTeneHp Aucconuanuu. CUIIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y clIoBHS MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHaA,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakiui. CBOIICTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUNH 00 DICKTPOJIUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBI. [IoHSATHE O THapoIN3E COeil.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHHMYECKHUX
BCIICCTB — METAJUIOB M HeMeTauloB (rpadura W ajamasa), CIOKHBIX BEIIECTB
(xyopuaa HaATpUs), MCCACIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH peaKivu
OT BO3JICUCTBUSl PA3NIMUHBIX (PAKTOPOB, HCCIENOBAHHUE BJICKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IMpOILECCa AUCCOUMAIMUA KHUCJIOT, WIEJIOYEd H COJeH
(BO3MOXKHO  HCITOJIb30BaHWE BHJICO MaTEpHAIOB), TPOBEIACHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKKW  MPOTEKaHUsS  peakiuil  HOHHOrO  OOMEHa
(oOpasoBanme ocajaka, BBIJCICHHE Ta3a, OOpa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHM
(ropenue, peaknuu paslIoKCHHs, COCIUHCHUS), PACIO3HABAHUE HEOPTAaHHMUCCKUX
BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX PEAKUMd HA HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HeMmeTaJynibl 1 X COeIMHEHU S

OO6mast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBAa Ha MNpUMEpPE  XJopa
(B3aMMopeliCTBHE € MeETaJyIaMH, HEMETaUIaMH, IIeouamMu). XJIOPOBOIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YEeHHUE, NpUMEHEHHe. [lelicTBue
XJIOpa U XJOPOBOIOPOJAa HA OPraHU3M 4YeJlOBeKa. BakHeWlnme XJIOpUabl U HX
HaXOXJICHUE B MPUPO/IE.

O6mas xapakrepuctuka 31emMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENeHH okucieHus. CTpoeHue M (pu3Myeckue CBONCTBA
MIPOCTHIX BEIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XuMHUUYeCcKre CBoMcCTBa cepbl. CepoBOIOPO, CTpoeHHe, (U3NYECKue U
XUMHUYECKUEe CBOMCTBA. OKCUIIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHast KHCIIOTa, (U3MYCCKHE M XHUMHUYECKHe CBoiicTBa (oOmIHe Kak
NpEeJCTaBUTENS Kjlacca KHCIOT W crneruduueckue). XUMHUYSCKUE PEakilny,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TMOMYYEHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. Conu CEpHOW KUCIOTHI, KAYECTBEHHAs peaKlMsl Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUH B MpUpoJe. XUMHUYECKOE
3arps3HCHUE OKPYXKAMOIMIEH Cpeabl COSAMHEHUSMH Cepbl (KHCIOTHBIC JIOXK[IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CITIOCOOBI €T0 TPE0TBPAIICHHSI.

OOmiast xapakrepuctuka 371eMeHTOB VA-rpynnel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTEIEHU OKHUCJIECHMS. A30T, PacCHpOCTpaHEHUE B IPUPOJE,
duznueckre u XxuMudeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMUak, ero
dusznyecKkrue 1 XMMHUYECKHe CBOMCTBA, NoJyuyeHue u npuMenenue. Coinu aMMOHuS,
uX puU3NYecKue U XUMUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHUS. A30THasi KHUCIJIOTa, €€ MoJyuyeHue, (PU3MUecKue U XMMHUYECKHE
cBoiicTBa (0oOmIMEe Kak TIPEACTaBUTENS Kjacca KHCIOT M CIeHU(PUUECKHE).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KAayeCTBE MMHEPAIbHBIX
yA00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeIMHEHUSIMU a30Ta
(KHCITOTHBIC ITOXKAM, 3arps3HCHHE BO3AyXa, MOYBBI W BomoémoB). Docdop,
ayoTpornuele Moaupukanuu ¢ocdopa, (¢uNUECKUe U XMMHUUYECKHE CBOWCTBA.
Oxcun pochopa (V) u pochopHas kucnora, Gu3HIEeCKre U XUMUICCKHIE CBOMCTBA,
nostyyeHue. Mcnonas3oBanue GpocdaToB B KaYECTBE MUHEPATBHBIX YI0OPEHU.

O6mas xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHBIE  CTENEHU  OKUCIEHUSA.  YTJIEpPOH,  aUIOTPOIHbIE
Moau(UKaIMK, pPACIPOCTpaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
buznueckue W XHUMHYECKHE CBOMCTBA, [JEHCTBHE Ha MKUBBIE OpPraHU3MBI,
[OJlyYeHUE M MPUMEHEHHE. DKOJIOrMYecKHe MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1i100ambHOTO TMOTEIUIEHHS KIIMMaTa, MTapHUKOBBIM
addekr. YrompHas KUcaoTa U €€ coM, uX (PU3NYECKHe U XUMHUYCCKHE CBOMCTBA,
nojiydyeHue u mnpuMmeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[TepBoHayanbHble TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COETUHEHUSX
yriepoja (MeTaH, dTaH, dTHJICH, allETHJICH, dTAHOJI, TJIUICPUH, YKCYCHAs KUCIIOTA).
[lpupoaHble HMCTOYHUKH YIIeBOAOpOoJOB (Yrojib, NPUPOAHBIN Tra3, HeDTh),
NPOAYKThI MX TepepaboTku (OCH3MH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: XKHUpPax, OeNKax, yrieBojaax — U ux
polii B JKM3HM YEJIOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCITMHECHUMU.

KpemHuuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOJIYy4YEHUE U
npuMmenenue. CoenuHeHuss KpeMHHs B mpupoje. OOmiye mnpenctaBieHus 00
okcuae kpemuust (IV) u kpemuueBoi kuciore. CHIMKATBI, UX UCIOIb30BAHUE B
ObITYy, B IPOMBILUICHHOCTH. Ba)kHeWIlINe CTPOUTENIbHBIE MaTepuaibl: KEPAMHUKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobreMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHue 00pa3O0B HEOPTAaHMUYECKUX BEILIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOIOJCHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAIOIMHNE (PU3NUECKHE M XHMHYECKHUE CBOHCTBA
TJIOTCHOB W WX COCAUHCHHH (BO3MOXXHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB),
O3HAaKOMJICHHE C oOpasiamMu XJOpUI0B (TaJOrCHHUIOB), O3HAKOMJICHHE C
obOpasmamMu  ceppl ©M €€  COeAMHCHUSMH  (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), HAOJIOACHUE TIpoIiecca OOYTIMBAHMS caxapa IoJ| JCHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIE€HHON CEPHOU KUCIOTHI, MPOBEICHNE KAaUECTBEHHOW peaKkuu Ha CyJb(aT-
WOH W HaONoJeHHe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMHU
CBOWCTBaMH a30Ta, ¢ochopa ¥ HX coenuHeHHH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), 00pa3amMu a30THBIX U (OCHOPHBIX YAOOpPEHMIA, MMOITyICHHUE,
coOuMpaHue, pacrno3HaBaHME M HW3YUYEHUE CBOWCTB aMMUaKa, IMpPOBEJICHUE
Ka4eCTBEHHBIX pEaKIuii Ha MOH aMMOHUS U ¢ocdaT-uOH U HM3YyUYECHHUE MPU3HAKOB
MX MPOTEKaHMs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOW a30THOU KUCIIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BHJICOMATEPHAJIOB), U3y4EeHUE MOJIEIIeH
KPUCTAUIMUECKUX PpEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIJICHHUE C
MPOIIECCOM  aJCOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOWCTBOM TMPOTHBOrasa, MOJy4YeHHE, COOMpaHue, Paclo3HABAHUE U H3YyUCHHE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOoHAT U
CUJIMKAaT-HOHbl WM M3YYECHUE IIPU3HAKOB MX IPOTEKaHUs, O3HAKOMIIEHUE C
MPOAYKIIMEN CHJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe «BakHennme HeMeTAJUIbl U UX COCTMHEHUSI».

MeTaJLibl U1 MX COeIMHEHU S

OO011ast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TnonoxeHus B llepuomnyeckor cucrtemMe XHUMHYECKUX 3yeMeHToB [, .
MengeneeBa u cTtpoeHusi arToMoB. CTpoeHue MeTauioB. MeTtannmyeckas CBSI3b U
METAJIMYECKass ~ KPUCTAJUIMUECKass  PEemeETKa.  DIEKTPOXUMHUYECKUU  psij
HaMpsHKEHUN MeTauioB. OU3NUYecKre U XUMUYECKHE CBOMCTBa MeTayioB. Oomue
CIOCOOBI TIOTy4YeHUs MeTauioB. [loHSATHE O KOppO3UM METaIOB, OCHOBHBIC
CHocoOBbI 3amuThl WX OT Koppo3uu. CruiaBel (CTanb, YYryH, JIOPATFOMHHHH,
OpoH3a) U UX MPUMEHEHHE B OBITY M MMPOMBIIILJICHHOCTH.

[Ilenounsie meTaimbl: nonoxeHue B llepuoanueckor cUCTEME XMMHUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpOeHHME MX aTOMOB, HAXOXKJICHUE B IPUPOIE.
dusnveckue ¥ XUMHYECKHE CBOMCTBa (Ha mpuMmepe Hatpus W Kanus). OKCHUIbl U



TUIPOKCUABI HaTpus W Kanud. l[IpuMeHeHne mEeno4YHbIX METAIOB U UX
COCJIMHCHUH.

[[lenoyHno3emenbHbIE METAJUIBI MarHMid M KaJblMH. IIOJIOXKEHHE B
[Tepuomnueckon cucreme xumudeckux snemeHtoB . M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJECHUE B NpUpojic. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kanplws. BakHelmme coenmuHeHUs KaiubIUsa (OKCH, THIPOKCHJ, COJIH).
JKécTKkoCcTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AJTTOMUHUN: TTo105keHuEe B [IeprnoandecKkoil cucTeMe XUMUYECKUX AJIEMEHTOB
. . MenpueneeBa, CTpOEHUE aTOMa, HAXOXICHUE B Ipuponc. PU3UUYECKUE U
XUMHUYECKHEe CBOMCTBA aFOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA M THIPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepnognueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoeHME aroMa, HaxoxiaeHue B npupoae. Duszmueckue u
XMMHYECKHE CBOMCTBA kese3a. OKCHabl, THAPOKCUABL U coiu xkenesa (1) u xkenesa
(1), ux cocraB, CBOMCTBA M MOJIyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ o0pa3llaMd METAJJIOB U CIUIAaBOB, HUX (PU3NUECKUMHU
CBOMCTBAMHM, H3Y4YCHHEC PpE3yJbTaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIOJb30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJbIlUsl W HATpusg C BOJOW (BO3MOXKHO HCITOJIb30BAHHWE BHUICOMATEPHAIIOB),
HCCIICZIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCAa TOPEHUS KeJe3a B KUCIOPOAE
(BOBMOXXHO  HCIIOJIB30BaHHWE  BHIACOMATEPHANIOB), IPH3HAKOB  IPOTCKAHUS
KaYE€CTBEHHBIX PEAKIIMA HAa WOHBI: MArHus, KajablUs, aJIIOMUHMS, [IMHKA, KEJe3a
(1) u xene3a (1), meau (11), HaOMrOEHUE U OMTUCAHKE TPOILIECCOB OKPAITMBAHHUS
IUTAMCHH HWOHAMHM HATpHs, Kaiusd W Kajablusd (BO3MOXKHO HCITOJIb30BaHHE
BHJICOMATEPHAIIOB), UCCIICIOBaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS
Y TUAPOKCHU/IA [MHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe « BaxxHeunmue
METAaJJIbl U UX COCIAMHCHUSIY.

XuMHA M OKPYKAKOLIASA Cpeaa

Bemectsa u Marepuanpl B IOBCEIHEBHOW JXU3HU 4YeEJIOBEKAa. be3omacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. IlepBas momoris npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsS3HEHHE OKpYIKarolied cpeapl (MpeaesbHas IOMyCTHMast
KOHIICHTpalus BeriecTs, aainee — [1JIK). Poib XuMuu B peleHnn 3KOJ0THIECKUX
pooJIeM.

Xumuueckuil IKcnepumenm:

u3ydeHue o0pasioB MarepuanoB (CTEKIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepHUaIbI).

Mesricnpeomemmnbwie ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H MpPU H3yYCHWH XUMUKM B 9 Kiacce
OCYIIIECTBJISIETCS 4Yepe3 HCIONB30BAaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATUH, ABISIOMIUXCS CUCTEMHBIMU TSI OTIACTBHBIX TIPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHSA. Hay4dHbIH (akT, THIOTE3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KilacCUPUKANKs, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHUE, MOJENb, SBJICHHE, ITaAPHUKOBBINA
s PeKT, TEXHOTIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU]I,
W30TOIBI, PAIUOAKTUBHOCTb, MOJICKYJa, DJJICKTPUUYECKUIN 3apsj, ITPOBOJIHUKH,
MOJIYTIPOBOJTHUKH,  JTUAJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, PaCTBOP, PAaCTBOPUMOCTD, KPUCTAIITMIECKAS
pemérka, CIuIaBbl, (PU3MYECKHE BEIMYMHBI, CAUHUIIBI U3MEPEHHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJIHIIE.

buonorusi: dorocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpaTbHbIE
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOIBI,
MOJIC3HBIC NCKOMAaeMbIe, TOTUIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPaMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHMs XMMHHM B €IWHCTBE Y4eOHOU U
BOCIIUTATEJILHOMN JACATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMU
COIMOKYJIbTYPHBIMA M JAYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIaMHd W HOPMaMHU IIOBEACHUS M CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHUsI, CAMOPA3BUTHUS U COLUATIU3AIMN 00YYAIOIUXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYArOUIUXCS
PYKOBOJICTBOBAaTbCSI CHUCTEMOM TMO3UTHUBHBIX I[IEHHOCTHBIX OpHUEHTAMN U
pacIlIipEeHne OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAydyHOMY HACJIEJIMI0, TTOHUMAaHHUS 3HAYCHUS XHUMHYECKOM HAyKU B JKHU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTHU BIAAETh JOCTOBEPHON MH(MOpMaIuen o
MEPENOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHUS .

MPEJICTaBICHUSI O COIUAIBHBIX HOpMax W TMpaBWiIaX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUJICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEeIbCKOW,  TBOPYECKOW W JAPYrUX  BHUAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATEIbHOCTH MpH
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIbHBIX 3aJlad, BBIMOJHEHUU XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIPOILIECCE OTOM y4eOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TIOBEJEHME M TIOCTYNKHM CBOUX TOBAPUIIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM € YUETOM OCO3HAHUSI MOCIIEICTBUIN TTOCTYIKOB;

3) HEeHHOCTH HAYYHOI0 MO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW PEaKIny,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIIOLIWE
OCHOBY JIJIsI TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPEAOH, O POJIM XUMHUHU B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOoAuMbIe ISl OOBSICHEHUS HAOJFOJAEeMBIX TIPOIIECCOB U SBJICHHUH,
MO3HaBaTeNbHON, MH(OPMALIMOHHOW W YUTATEJIbCKON KYJIbTYpPbl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEJIbHOW pabOThl € Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, MOCTYMHBIMH TEXHHYECKHUMHU CpEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH,

WHTEpEC K OOYYCHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HMCCIEA0BATEIbCKOU
JEATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH M YPOBHS OOyYEHUS B
JaJIbHEHWIIeM;

4) popMupoBaHHA KYJLTYPHI 310POBbSI:

OCO3HAHME IICHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICACTBUU U
HEIPUATHE BPEIHBIX IPHUBBIYCK (YIOTPEOICHHS aIKOr0JIsl, HAPKOTUKOB, KYPCHHSI),
HEOOXOJIUMOCTH  COOMIOJICHUST TMpaBui  O€30MaCHOCTH TIpu  OOpallleHUuH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peallbHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHUS :

HHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TTpodeCcCHil U Tpyaa pa3IuyHOIo poa,
YBOKEHUE K TPYIAy U pe3yjbTaraM TPYJOBOM JEATEIIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHUSI MPEAMETHBIX 3HAHUN 1O XHUMHH, OCO3HAHHBIA BBIOOD
WHJIMBUAYAJIBHOW TPAEKTOPUU MPOJOTIKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIenmHon npodeccuoHaIbHON IESITEILHOCTH U Pa3BUTH HEOOXOIUMBIX YMECHUH,
TOTOBHOCTH aJalTUPOBATHCS B TPOPECCUOHATIBHON Cpe/Ie;

6) PKOJIOrHYeCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIeJIECOOOpa3HOe OTHOIICHUE K NPUPOJIC KaK HCTOYHHKY
JKU3HM Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAHUE IIEHHOCTH 3I0POBOTO U
O6e3omacHOro oOpas3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TCUXMYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
MpaBuI 0€30MMacHOTO MOBEICHUS TPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIIHIX,
YIPOXKAIOIMIMX 3JI0POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH MPHUMEHSTH 3HAHMS, MOJydaeMble TIPU M3YUYCHUH XUMHH, JJIS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEU NMPUPOIHOU CPEIOU, ISl TIOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYpPhl, OCO3HaHUs TIJI00AJbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTEeW UX PEIICHUs MOCPEICTBOM METOJOB XUMHH,
HKOJIOTHYECKOI0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOW U COLUAIIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeTanmpeaMeTHBIX pPE3yJIbTAaTOB BBIICISIOT 3HAYUMBIE JUIsS
(GbopMHpOBaHHS MHUPOBO33PECHUS  OOIEHAY4YHbIC MOHATHA (3aKOH, TEOpHH,
NPUHII, THIIOTe3a, (akT, CHcTeMa, MPOIECC, IKCIEPUMEHT U IPYyroe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITHX MPeIMETOB (OPMHUPOBATH IMPEJCTABICHHE O IEJIOCTHOM



HAyYHOW KapTUHE MHpa, U YHUBEPCAIbHbIC ydeOHbIe JelicTBHs (TI03HABaTEIbHBIE,
KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), KOTOpPbIC OOCCICUNBAIOT (OPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
NEeSTEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble Joruyeckue aeiicTBUA:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUI. PACKPBIBATh CMBICI XMMHYECKUX MOHATUN (BBIACIATH UX XapaKTCPHBIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMHU TMOHSATHSAMH), HUCIOJIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTNIETbHBIX ()AaKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJacCU(PUKAIIMU XUMUYECKUX BEIIECTB M XMMHYECKUX PEaKIIH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU HW3yUCHMUS,
CTPOUTH JIOTHUYECKUE pacCyaeHus (MHIyKTHBHBIC, IeAyKTUBHBIC, TI0 aHAJOTHN),
JI€JIaTh BBIBOJIBI M 3aKJIIOUCHUS;

YMCHHE TPHUMCHATH B IIPOLECCE ITO3HAHUSA TMOHATHSA (IpPEIMETHBIC M
MeTanpeMETHBIC), CAMBOJIMYCCKUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XHMHH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIETIbHBIE TTPEACTABICHUS —
XUMHAYECKHI 3HaK (CHMMBOJI JJIEMEHTa), XMMHYecKas (opMmysa U ypaBHCHHUEC
XUMHUYECKON peaKkIuu — MPU PEIICHUH Y4eOHO-TTO3HABATENIbHBIX 33/1a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECCTB U XUMHUYECKUX PEAKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEYMS B U3yUaEMbIX MTPOLIECCAX U SIBJICHUSIX.

ba3oBble uccienoBareJbCcKue 1eUCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI JJii (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPTraHU3AIlMUd M MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmoaaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpoBaTh 00OOIIECHUS U
BBIBO/IBI 1O Pe3yJIbTaTaM MPOBEAEHHOTO ONbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c nndopmanueii:

YMEHHE BBIOMpPATh, AHAIM3UPOBATH M MHTEPHPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUAOB U (GOPM IPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONTYJIApHAS.  JIUTEpaTypa XHUMHYECKOTO COJCP)KaHUs, CIPABOYHBIC
nocodust, pecypchbl MHTepHETa), KPUTHUYSCKH OIICHWBATh NPOTUBOPEUYHMBYIO H
HEJI0OCTOBEPHYIO HHPOPMAIIHIO;



yMEHHE MPUMEHATh Pa3InYHbIE METOJBI U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOPMAllMd W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOMUMBIX IJI BBINOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeneaEHHOrO THIA, TPUOOPETECHHUE OIbITA B
00JaCTH  HMCHOJIb30BaHUSI MH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOpMaAIUU 1
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIO0XHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmMaMu rpaduKy U UX KOMOUHAITUSIMH;

yMEHHE UCIOJNIb30BaTh MW aHAJM3UpOBaTh B IIpolecce Yy4yeOHOM u
MCCJIEI0BATENIbCKONU JEATEIbHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBa M TPAHCIOPTa HA COCTOSIHUE OKpYXKaloled MNpUpPOJAHOU
Cpelibl.

KoMMyHHMKAaTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIC NeHCTBHA:

yMEHHs 3a7aBaTh Bompockl (B xone muamora W (WIK) IMCKYCCHH) TIO
CyliectBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS IPEITI0KEHHON 3a/1auH;

YMEHUA  NPEJICTaBIsATh  MOJYyYEHHbIE  pPEe3yJbTaThbl  IO3HABATEIbHOU
JNEATEIPHOCTM B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTb IPE3CHTALNIO
pE3yJIbTATOB BBIMOIHEHUS XUMHUYECKOTO IKCIEPHUMEHTa (J1ab0paTOpHOTO OIbITA,
71a00paTOPHOM pabOTHI IO UCCIICIOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOCKTA);

yMEHUA Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEOBAaTEIbCKOM  JAECATENBHOCTH  IPU  PELICHUH
BO3HUKAIOIIMUX NpoOJieM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3uiii (00CyXIeHUs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIIUS
COBMECTHBIX JICCTBUHM, ONpPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITTOJIHEHHOW paOOTHI U IPyTHE).

PerynsiTuBHbBIC YHHBEpPCAJbHbIE y4eOHbIC JCHCTBHS:

YMEHHUE CaMOCTOSITENIBHO ONPENEIATh LEIN JAESITEIIbHOCTH, IUIAHMPOBATh,
OCYUIECTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbosee 3PGEeKTUBHBIE CIOCOObI PEIICHUs YUYEOHBIX U
MO3HABATENIbHBIX 337[a4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJTyYEHHUsI HOBBIX 3HAHMHM 00 M3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW II€JH, YMEHHE
UCIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3a1aHUM.

MPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJIEpKaHusl, YCTAaHOBIIGHHOTO JaHHOW (eaepanabHON paldoueld Mporpammoi,
BBIICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI



NEUCTBUM, crnenupuIecKue I MPeAMETHOW o007acTu «XUMHUS», BHUIBI
JNEATENbHOCTH IO  IOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HHTEPIpETaluH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAITUSX.

K xoHiy oOy4eHus B 8 Kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOITUXCS YMEHUMN:

e PacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHX IOHATHUW: aTOM, MOJICKYJa,
XAMHUYECKUNA 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOHAS M HEOJHOPOHAS), BAJCHTHOCTh, OTHOCUTEIIbHAS aTOMHAS 1
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi 1011 XUMHYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTA, OCHOBAaHHUE, COJIb, JIEKTPOOTPULIATEIBLHOCTh, CTEIEHb
OKHCIICHMS, XUMHUYECKasl peakius, KiaccupuKaius peakiuid: peaxkiuu
COCIIMHCHUSA, PEaKUHUU PA3JI0KECHUSA, PEAKUUU 3aMEUICHUS, PpPEaKINU
oOMEHa, K30~ U SHJIOTEPMHUUECKUE PEaKIINH, TEII0BOM 3 (PeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aroma, aToMHas OpOuTallb, PaaUyC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAA W HEMOJISIPHASA KOBAJICHTHAs CBS3b,
VWOHHAs CBSA3b, MOH, KaTMOH, aHWUOH, PacTBOp, MAaccoBas JIOJs BEHIESCTBA
(mpolieHTHAs KOHIIEHTPAIUs) B paCTBOPE;

e WUIKOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHYECKHX IOHATHH U
MIPUMEHATH 3T MOHITUA MPU OMUCAHUY BEMIECTB U UX MPEBPAILCHUN;

e HCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUISi COCTaBJICHUS (hOpMyJl
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e OIpEIEATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCJIMHEHUSX,
CTEIICHh  OKHCJICHHS  JJICMCHTOB B  OHMHApHBIX  COCAWHCHHSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEAWHEHUU T10
dbopMysiaM, BHJ XHMHYECKOH CBs3uW (KOBajJCHTHAas W HOHHAs) B
HEOPTraHUYECKUX COCIMHCHUSAX;

e packpbiBaThb cMbIch Ilepuomnueckoro 3akona J[. WM. MeHnugeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TIEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MoJioxkeHus: B [lepumoamyeckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHa ABOTraJipo;

e ONHUCHIBATh W XapakTepu3oBaTh TabmuuHyro dopmy Ilepuonnueckoi
CUCTEMBl XHWMHWYECKHUX DJIEMEHTOB. pa3iuyaTh TMOHATUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «modounas noarpymnmna (b-rpymma)», manbie u
OOJBIIIE TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHWS, KOTOPHIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMHYeCKHX d3iemeHToB J[. U
MenzaeneeBa» € 4YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB | 3aps sIpa, o0IIee YHCIIO AICKTPOHOB
U pacIpeie]ICHUE UX 110 DJICKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHUYCCKHE DJIIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YHCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIIMU
BEIIECTB, 10 TEIIOBOMY 3P PeKTy);

XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPIKIasi OMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
YpaBHEHUI COOTBETCTBYIOIINUX XUMUYCCKUX PEAKITUH;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTEKAHWSI XHUMHYECKHX TIPEBpAIICHUA B
Pa3IUYHBIX yCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYSIPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmye
COEJIMHEHMUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

MPUMEHSATH OCHOBHBIC OIEPAIUUA MBICTUTEIHHONU MEATCITLHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHUEe, CHUCTEMAaTU3allulo, KiacCUu(UKAIUIO,
BBISIBJICHHE MPUYUHHO-CIICACTBCHHBIX CBS3€H — IS M3Y4YEHUsS] CBOWCTB
BEIICCTB M XWMHUYECKHUX pEaKIUl, ECTCCTBCHHO-HAYYHBIC METOIbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICTUPOBAHHE, JKCIICPUMEHT
(peaJIbHBIN M MBICIICHHBIH);

ClIeIOBaTh ~ TpaBWJaM  IIOJIb30BAHHSI ~ XMUMHYECKOH  TIOCYIOW W
7abopaTopHbIM  000pYy/IOBaHHWEM, a TakKe TMpaBWiaM oOOpalieHust ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSMH 110 BBITOJTHCHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJIYYECHHUIO W COOUPAHHIO
ra3o00pa3HbIX BemecTB (BOAOpOJa M KHCIOPOJAA), NPUTOTOBJICHHIO
pacTBOPOB € OMPEACIEHHOW MacCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh W TPOBOAWTh  XUMHYECKHE  OKCIICPUMEHTBHI  TIO
pacIo3HaBaHUIO PACTBOPOB MIEIOUYEH M KHCIOT C IIOMOIIBIO0 MHINKATOPOB
(maxmyc, penondranenH, METUIOPAHXK U APYTHUE).

K xoH1y oOyuenus B 9 kj1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUM!

PacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX NOHATHUH: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEUIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PeaKIus, XUMUYECKasi CBSA3b, TEIJIOBOU A HEKT
peakiu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTHYECKAS IUCCOLUMALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTajiu3aTtop, XHMHYECKOe paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIWUTENIb,  BOCCTAHOBUTEJIb, OKHUCJICHHME M  BOCCTAHOBJICHHE,
JIOTPOITHS, aM(OTEPHOCTh, XMMHUSCKas CBsA3b (KOBAJICHTHAs, MOHHAd,
MeTaJlZIn4ecKas), KpUCTaUIMYecKass periérka, KOppo3us METaJlIOoB,
CIJIaBbl, CKOpPOCTb XHMMHUYECKOW pEaKIMH, MPEeAeIbHO JOMyCTUMas
koHuenTpanus [1/IK Bemecrna,

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUUYECKHX IIOHITHA U
MIPUMEHSTH 3THU MOHITUA MPU OMMCAHUU BEIIECTB U UX MIPEBPAICHUN;
HCIIOJB30BaTh XUMHYECKYI0 CHMBOJIMKY [UJII COCTaBJeHUS (OpMYI
BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKIIUA;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPHUHAIJIEKHOCTh BEHIECTB K
onpeneIéHHOMY KJlacCy COCJIMHEHUH 1o (opMysaM, BUJ XUMHYECKON
cBi3u (KOBajJ€HTHAs, MOHHAs, METAUIMYECKas) B HEOPraHHYECKHX
COCIMHEHUSIX, 3apsA]l MOHA MO XUMHUYECKo (hopMyiie, XxapakTep Cpeibl B
BOJIHBIX PAaCTBOPaX HEOPTraHUYECKUX COEAWHEHUW, TUIT KPUCTALNTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepumommueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBAaTh €ro TIOHWMAaHMWE. OIUCHIBATH M XapaKTEPHU30BaTh
Tabnuunyto (popmy Ileproguyeckoid CUCTEMBbI XUMHYECKHX DJIEMEHTOB!
pa3auyarh TOHATHSA «rJIaBHas noarpynmna (A-rpymma)» W «HnoOouHas
noarpynna (b-rpymma)», maneie W OoNbIIME IEPUOABI, COOTHOCHTH
0003HaYCHUs, KOTOpPhIE MMEITCA B IEPUOJWYSCKOM Tabmuie, ¢
YUCJIIOBBIMM  XAPAKTEPUCTUKAMHU  CTPOEHHSI  aTOMOB  XHUMHYECKHX
9JIeMEHTOB (CocTaB W 3apsii  sapa, OOIIee YHCIO JJICKTPOHOB M
pacmpeneiecHne WX IO JJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB BJIEMEHTOB M UX COCIMHCHUM B
npeaenax MajablX NEPUOJOB U TNIABHBIX MOATPYMII C YUETOM CTPOEHHS HX
aTOMOB,

KJIaCCU(UIIMPOBATH XUMHUUECKHE DJIEMEHThI, HEOPTaHMYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOIIUMX B PEAKIHH
BEIECTB, N0 TEIIOBOMY 3P (hEKTy, 0 M3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUICCKHE XUMHYCCKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIasi OMUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHUU COOTBETCTBYIOILIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHECHUS DJICKTPOJIUTUUYECKOM JTHUCCOLMALMMU  KHUCIIOT,
1IEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIIUX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIICCTBAMH PA3TUYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MIOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHca ATUX PEaKIIHA;
IIPOTHO3UPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAaHUS XUMHYCCKHX IPEBPAICHUNH B pPa3IUIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYISPHYIO W  MOJISIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrOo 3JIEeMEHTa I10 (dopMmyJie
COCIMHCHHMSI, MACCOBYIO JIOJIIO BEIISCTBA B PACTBOPE, MMPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmofaTh  MpaBuia  MOJB30BAaHUS  XUMHUYECKOM  mocyao U
7a00paTOPHBIM  00OpPYJOBAaHMEM, a TaKXKe IMpaBWia OOpalleHHus C
BCIICCTBAMM B COOTBETCTBHM C MHCTPYKIHUSIMH IO BBIITOJHCHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJIYYECHUIO H COOMPAHHIO
ra3000pa3HbIX BellecTB (aMMHaKa M YIIIEKHCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAMOIINEC  KAYeCTBEHHBIH  COCTaB
pa3lIMYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM IYTEM XJIOPHJI-, OPOMU/I-,
noaua-, KapOoHar-, docdar-, cwIMKar-, Cyabdar-, THIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHWS M HOHBI M3YYCHHBIX METAJIJIOB, NMPUCYTCTBYIOIIUC B
BOJHBIX pacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMCHSATHh OCHOBHBIC OIEPAlMHA MBICIUTCIBHOM JIEITCIbHOCTH — aHaJIN3
W CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEMAaTH3alldi0, BBISBICHHE
MPUYHHHO-CJICACTBCHHBIX CBS3€H — JJI M3YYCHHUS CBOWCTB BEIICCTB H
XUMUYECKUX PEaKIHWi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJI0/ICHUE, M3MEPCHHE, MOJCIUPOBAHUE, DKCIECPUMEHT (peallbHbI H
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJsmn4yecTBo 4acoB
Ne HaumeHoBaHue pa3aeioB H DuekTponHbie (udpoBbIe)
KoHnTpoJbHbie IIpakTHYecKkue
n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PECYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayabHbIe XUMUYECKHE MOHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yeaoBeKa
12 BewecrBa 1 xumuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pazgen 2. BaxkHeiilue npeacTaBuTe 1M HEOPTAaHUYECKUX BellleCTB
Bosnyx. Kucnopon. Ilonsarue bubnnorexa [JOK
2.1 6
00 oxcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucinorax bubnunoreka LIOK
2.2 8 1
U COMSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka [IOK
' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. lepuoanueckuii 3axoH u [lepnoaguyeckas cucrema xumudeckux 3jieMeHToB J[. U. MenaeneeBa. CTpoeHHne aTOMOB.

Xumuueckasi ¢cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



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

Ilepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XUMHUYECKHX 3JIeMeHToB []. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMHu4ecKas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK

https://m.edsoo0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIC PEAKIIUU
bubnuorexa [IOK
Hroro no pasaeiy 15 https://m.edsoo0.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aeioB U TeM uu@poBbIe
Ne n/n P Kontposbnble IlpakTHueckue (wnbp )
NMPorpaMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
Pa3jen 1. BemecTBO M1 XMMHUYecKHe PeaKIuu
11 [loBTOpEeHue u yriyoneHue 3HaHUM 5 1 Bbu6moreka [JOK
' OCHOBHBIX Pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLINALIMS. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE peakiuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. Hemeraabl M MX cOeTHHEHUS
51 OO6m1as XxapaKTepuCTUKa XUMHUUECKUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas xapakTeprucTUKa XUMUYECKUX
2.2 anemeHToB VIA-Tpymmel. Cepa u e€ 6 bubmmorexa [JOK
' py F-eP https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTeprucTUKa XUMUYECKUX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pocdop u ux 7 1 bubmmorexa LIOK
' PYHHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mas XapakKTepUCTHKa XUMUYISCKUX
24 aneMmeHToB |VA-rpynmel. Yriaepona u 8 1 2 Bubnmorexa [IOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHSI
Hroro o 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

Pasznen 3. MeTajuibl H UX COCIMHCHHUHA

bu6nmoreka LIOK
A i 4
3 Obmue croficTsa MeTalIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
2 B 1
3 AKHEHUIINE METAJUIBI U UX COEINHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3zjnen 4. Xumusi u okpy:kaiomas cpeaa
4.1 BerectBa 1 MaTepralibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubnnorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBIIEE 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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Koutposbubie IIpakTnueckue
n/m Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 IIpenqmer xumuu. Ponb XUMUK B dKU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsTre o MeToax MO3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpaBuna

3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHEM»

4 YucTele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrdeckas padora Ne 2

5 «Pasnenenune cMeceit (Ha nmpumepe 1 bubmorexa HOK

. PHUMED https://m.edsoo.ru/ff0d28c8
OYHMCTKH TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOy IRt https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYIECKUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [TOK

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 BCIICCTB.

bubmuoreka [JOK
10 X .B
umieckas Gopmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX 3JICMEHTOB
1 OtHOcHUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XUMHAYECKOro bubmuorexa [JOK
3JIEMEHTA B COEIUHECHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Moib. bu6mmoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuoreka [JOK
XUMUYECKask peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NPOTEKaHUs bubnnorexa [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BELIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo0.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHHUAM XUMHYECKUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnums xuMrudeckux peakiui
18 (coe I/IH(I;HI/IHH a3JI0KEHHUS e bubmmorexa LIOK
g P ' https://m.edsoo.ru/ff0d3f34
3aMelleHus, 00OMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHIMKIIoNeaucT. O6o0IIeHNe U bubmmorexa [OK
1 AHCT: Hf https://m.edsoo.ru/ff0d40c4
cUucTeMaTH3als 3HaHUI
20 KonTponbnas pabora Nel no teme bubnnorexa [JOK
«BeecTBa 1 XUMHYECKHUE PEAKIIMN https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecsk razos. CoctaB bubnuorexa [IOK

Bo3ayxa. Kucimopox — snemMeHT u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuecTBo. O30H

dusnueckre 1 XUMHYECKHUE CBOMCTBA

22 Kuciaopoaa (peakiuy OKUCICHUS bubmmorexa [TOK
poAta (peaxt ! https://m.eds00.ru/ff0d4614
ropenue). [TousaTre 06 okcumax
CriocoObI MoTy4YeHuUsT KUCJIOPO/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
PATOPHITH TP ' https://m.edso0.ru/ff0d497a
[IpumeHneHnue kucinopoaa
TermnoBoit 3 PexT XuMUIECKOM
24 peakiuu, MOHSITHE O bu6mmoreka [{OK
TEPMOXHUMHUYECKOM YPAaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIHIX
Toruueo (HepTh, yroyib U METaH).
25 3arpsi3HEHUE BO3IyXa, CIIOCOOBI €ro bubmorexa LOK
P Ay%a, https://m.edsoo.ru/ffod4c4a
MPEAOTBPAILICHUS
[IpakTuyeckast pabora Ne 3 o Teme
26 «ITonmydenne u coOupaHue KuciIopoaa bubmmorexa [JOK
Y N p PO, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTB»
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKkrue U XMMAYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KHUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTydeHus1 BOJ0pOIa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuoreka [JOK
31 «IlTomydenne u coOupanue BOIOPOa,

W3yYEHHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



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

MounsipHbiii 00BEM ra3oB. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breraucienus 00b8Ma, KOJIMUECTBA
33 BEIIIECTBA ra3a 10 ero M3BeCTHOM bubmmorexa [JOK
m . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIH 00BEMY
Boruncnenust 00EMOB ra3oB 1o
34 ABHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA bubmmorexa [TOK
yPap peaiutit 1 https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 duznyeckre 1 XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 Cocta ocHoBanwuii. [TonsTre 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactsopurens. HacbieHnsie
37 " HiHaCLIpeHHBIE ACTBOPBI NIIJEIICCOBaH Bubmmorexa LHOK
. PACTROPHL. https://m.eds00.ru/ff0d5b40
JI0J151 BEIIECTBA B PACTBOPE
ITpakTuyeckas pabora Ne 5 o teme
38 «IIpuroroBieHne pacTBOpOB C bubnuoreka [IOK
ONpeAeIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 Konrtponbnas padora Ne2 o teme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccupuKarus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydeHre U XUMHUYECKUE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
' p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHMS: COCTaB, KIacCUPHUKAIIHS, bubnnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHUYECKUE CBOWCTBA bu6mmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue n XuMUYECKHE CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue). HOMEHKJIIATypa,
46 cnocoﬁ(ibll) IOJI q)eHI/IH XI/IMI/I‘IZ(I:)KI/IG bubmorexa LOK
. y ' https://m.edso0.ru/00ad9474
CBOICTBa
[Tpaktuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 334 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT»
48 ['eneTnueckas cBs3b MEKy KJIaCCAMHU bubnnorexa [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
49 O0001Ienre U cucTeMaTH3alns 3HAHAN
m 1 https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o treme
50 "OCHOBHEBIE KJIACCHI HEOPTaHUUECKUX bubnmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COeMHEHN
IlepBble MONBITKY KIaCCH(PUKALIUN
51 XI/II\I:/)II/I‘ICCKI/IX 3JIEMEHTOB ?IOH}ITI/IC o bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOQHbIX SJIEMEHTOB
[Tepronnueckuii 3aKOH 1
52 Ilepuoanueckast cucTeEMa XUMHUYECKUX bubmmorexa [TOK
PHOA https://m.edsoo.ru/00ada52c
anemeHToB /1. I. Menaeneena
b K
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nomorexa O

https://m.edso0.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTomsl https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YCK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapaKTepucTUKa XUMHIECKOTO
56 3JIEMEHTA MO0 €0 MOJIOKECHUIO B bubmuorexa [JOK
[Tepuonuueckoint cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproguueckoro 3akoHa s
57 pa3BUTHS HAyKU U npakTuku. [I. 1. bubnnorexa [JOK
MeneneeB — y4€HbIH, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Horrast xireckas cossb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nonsipHas XuMU4YeCKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HeMosipHast XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHs okucIeHIA https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIE bubnmorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTen 1 BOCCTAHOBUTEIU bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Konrponsnas padora Ned o teme bubnuorexa [IOK
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«CTpoeHne aToMa. XUMUYECKasl CBS3b»

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

66 Pesepruerit ypok. O6001IEHNE U 1 bubnnorexa [JOK
cucTeMaTru3anus 3HaHU1 https://m.edsoo.ru/00adb33c
67 PesepBubiit ypok. O6o0m1ieHue u 1 bubmmoreka [JOK
cUcTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBusiit ypok. O6o0eHHE U 1 bubnmorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabsubie  IIpakTuuyeckue
n/m Bcero u3yueHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
[lepuoanueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 3aeMeHToB /. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKHX AJIIEMEHTOB 1 bubmmorexa [JOK

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

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIESCTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMu4ueckoit CBSI3U U THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel no reme

5 «IToBTOpEeHuUE U yriayOiieHue 3HaHuiH 1 1
OCHOBHBIX Pa3JIeNoB Kypca 8 kiacca»

5 Knaccugukanus XumMudeckux 1 bubnnorexa [JOK
peaKLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKON

7 eakuu. IToHsTHE O TOMOTE€HHBIX U 1 bubmmorexa [TOK
p ' https://m.edsoo.ru/00adbe9a
TeTePOTESHHBIX PEaAKIIHIX
[ToHsATHE O XUMUYECKOM PABHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOH PEaKuU U IMOJIOKECHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHUECKOU
10 I/IC(I))O 156:) I/II:[Ip CunbHble U ciadble buGnnorexa LIOK
a TVHATTHH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS peaKIIIil buGnnorexa LIOK
yp peakit https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAaHUI B CBETE IIPENCTABICHUI bubnmorexa LOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JTUCCOITHAITIN
XUMHYECKHE CBOUCTBA COJIEH B CBETE
13 [IpEACTABIIEHAI 00 bubnmorexa LOK
p . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOITHAITIN
14 TTousTie o runpoauze coyie bubmmorexa LOK
s https://m.edsoo.ru/00add9d4
O0001IeHNe U CHCTEMAaTH3aIIHs bubmuoreka [JOK
15 .
3HAHUU https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KontponsHas padora Ne2 o reme
17 «3JIeIIzT OJ'II/ITIf‘IeCKaSI UCCOLAAINA bubmmorexa LHOK
p a AL, https://m.edsoo.ru/00addecO
XYUMUYECKUE peaKIuy B pacTBOpax»
OO0mras XxapakTepucTHKa TaJOTeHOB.
18 XUMHAYECKHUE CBOMCTBA HA IIPUMEDE bubmmorexa LOK
p p https://m.edso0.ru/00addfe2
XJIopa
19 XiopoBogopoa. CoJisiHast KHCIIOTa, bu6mmoreka [IOK
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XUMHUYECKHE CBOMCTBA, MOTYUYEHHE,
MIpUMEHEHNE

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

[IpakTuyeckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «[TomyueHnue COIIHON KUCIOTEI,
Y . N https://m.edsoo.ru/00ade348
U3y4EHUE €€ CBOUCTB»
Brruncnenus no ypaBHEHUsIM
21 XUMHUYECKUX PEAKLIUN, €CIIH OUH U3 Bubmaorexa ITOK
p ' https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCcTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(HUKALINN CEPHI.
93 Haxoxaenue cepbl 1 €€ coeTMHEHUI bubnuorexa [JOK
B [IpUpPOJIe. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpOCHHE, bubnnorexa [JOK
¢uznyeckue 1 XuMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepbl. CepHas KUCIOTA,
25 du3nueckre 1 XMMUYECKHE CBOMCTBA bubmmorexa LIOK
' https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE peaKIlnH, JeKallie B
OCHOBE ITPOMBILIJIEHHOT'O criocoba
26 MIOJTyYEHUs] CEPHOM KUCIIOTHL bubnuoreka [IOK
XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEe Cpeabl COCTUHEHUSIMU
cepbl
97 Brruncniienue MaccoBO# JOIU BBIXOJ1a bu6mmoreka [IOK
IIPOJIYKTA peaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKA 3JIEMCHTOB bubmmorexa [JOK
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VA-rpynnsl. A30T, pacipocTpaHEeHUE
B Iipupoje, Gpu3nveckue u
XMUMHUYECKHE CBOMCTBA

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

AMMHaK, ero Gu3nIecKue u

29 XUMUYECKHE CBOMCTBA, MOJTYUYEHUE U bubmmorexa [JOK
1Y https://m.eds00.ru/00adf004
IPUMCHECHHE
[Tpaktrueckas padota Ne 3 o Teme
30 «[lomyyeHne aMMHaKa, U3y4eHHE €ro bubmmorexa [JOK
) Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, €€ hu3nueckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcmosib30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATBbHBIX

32 oOpeHuid. XUMHYECKOe bubmorexa LHOK
yAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIICH CPeIbl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (pocgo pHa;I Kncn((l))Ta (1)(1)153H(11€)CKI/IC " bubnuorexa LOK

p N https://m.eds00.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOJIyYCHHE
Ucnonb3oBanue docdatos B

34 KaueCTBE MHUHEPAIBbHBIX YI00pEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHOM CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yriepon, pacpocTpaHeHe B

35 npu 2 i: g)mnlzlec:}:/le Y XUMHYECKUE bubmmorexa LIOK

p P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yraepoaa, ux Gpuandeckue u bubnmorexa [JOK

XUMHYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKoJorndeckue mpoodIemsl,
CcBsi3aHHbIE ¢ okcuoM yriepoaa (1V)

37 VYronpHas KUcioTa U €€ Cou bubmoreia LOK
https://m.edso0.ru/00ae006c
[IpakTuyeckas padora Ne 4 o reme

38 "[lony4yenue yriaekucioro rasa. bubmumorexa [IOK
KauecTBennas peakmusi Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauyabHBIE TIOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KAK O bubnnorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 Kpemnwuii u ero coenunenus bubnnorexa LIOK
https://m.edsoo0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenune

41 AKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnnorexa [JOK
«BakHeiine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTTMHCHUS»

Konrponsnas padora Ne3 o reme
42 «BakHelme HeMeTaulbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTTMHCHUS»
OO01mmas xapakTeprucTUKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJUTNYECKasl KpUCTATMYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUYECKUN s bubmmorexa LIOK

HaIPSKEHUN METaJUIOB

https://m.edsoo.ru/00ael1156
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OO61ue crocoObl MoTydeHust
metayuioB. CriiaBel. Berumcienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIINI buGnnorexa LIOK
yP AR, https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKUT
IpUMeECH
46 [MousTHE O KOPPO3UH METAIUIOB buGnnorexa LIOK
PP https:/m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
IHenoumpie MeTan bl https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ TUAPOKCH]IBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coequHEHUS KAIbLUSA bubnmorexa LOK
s t https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATH3AIHS
3HAHUU
59 JKEcTkocTh BOABI M CIOCOOKI ¢€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 o reme
53 "YKEcTKOCTH BOJBI M METOAEI €6 bubmmorexa [TOK
. A g https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
54 A 5
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBONCTBA OKCHIA U bubnnorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcujipl, TMIPOKCHUIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTEeMAaTU3AIUS
3HAHHUU
[TpaxTnueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnorexa [HOK
«Baknelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Boruncnenus o ypaBHEeHUSIM
XUMHUYECKHUX PEaKINii, eCIu OJUH U3
50 peareHToB J1aH B U30BITKE WU bubnnorexa [JOK
COAECPKUT IpuMecH. Beraucienus https://m.edsoo.ru/00ae1750
MAaCCOBOM JI0JIM BBIXOJA IPOIYyKTa
peaxkuun
61 O000I11IeHNE U CUCTEMATH3ALIUS
3HAHUU
KonTpoasHnas padora Ned o Teme
62 «BaxHelme MeTaibl 1 UX
COEJIMHEHUS»
63 BemectBa u matepuansl B bu6nmoreka [JOK
MTOBCETHEBHOM KM3HH YeIOBEKA https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarOIIEeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHun bubnnorexa [JOK
HKOJIOTHUECKUX MPobieM https://m.edsoo.ru/00ae4270
66 Pesepsubiit ypok. O600u1ieHue u bubnuorexa [IOK
cucTeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6001IeHNE 1 bubnuorexa [IOK
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CUCTEMAaTHU3alus 3HaAaHUUI

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

68

PesepBubIil ypok. O600meHNE 1
crucTeMaTu3alrs 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2



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