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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxe Ha oOcHOBe (ermepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLIETIINY MPENOJaBaHUs y4€OHOT0 mpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparun.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIeH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4e€OHOTO
npeaMeTa, YCTaHAaBIIMBAET 00s13aTENbHOE MpEAMETHOE COJIEpKaHHUe,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yJiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs PeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWE XWMHH CIYXUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrpaitoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3yuenue xumun:

- CHOCOOCTBYET peaJM3allid BO3MOXKHOCTEH JUIsi CaMOpa3BUTUA WU
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

- BHOCHUT BKJIaJ B (JOPMHPOBAHUE MBIILJICHUS U TBOPUYECKUX CHOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

- 3HAaKOMHUT CO CHENU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

- CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIINEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIIUXCSI.

Jlanuble HampaBlieHHsS B OOyYEHMHM XUMUU OOECHEUMBAIOTCA CIEHM(PUKON
colepkaHUsi  y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCA  MEAarormyecku



aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHUU Ha ONpPEIeIEHHOM dTane e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH HA
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IEPBOHAYAIBHBIX TMOHATHUN XUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUH CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakuuu. OO0e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO0 MIPHUHIMIY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TIpPEeACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPYroMy, BBINOJHSAA (PYHKUUM OOBSCHEHUS U MNPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOIO OTHOLICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHne XMMHU NPOUCXOIUT C MPHUBIICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX aroluid MUpy,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3yuyeHUH XUMHUM TPOUCXOJUT (DopMHUpOBaHUE 3HAHUN OCHOB
XUMHUUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUMH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B
OpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAaHWS TIPU U3YYCHUH BEIIECTB W
XUMUYECKUX PEaAKIui, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YeOHO-TIO3HABATEIIbHOW ¥ y4eOHO-UCCIIEeN0BATEIHCKON
NeATEeTLHOCTH, OCBOCHHMHM TPAaBMJI 0€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipy M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKHE 11U, KaK:



— (opmupoBaHHEe HMHTEIUIEKTYaJbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON [MO3HABATEIbHON JESATEIbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCciaoBHM, CTOCOOCTBYIOMIMX MPUOOPETEHUIO 00YyUaIOIUMUCS
OMbITa PAa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIoIlIeT0 MHUpa, WCIOJNB3Yysl 3HAHUS U OIBIT, MOJYYCHHBIE NPU H3yUYECHUU
XUMHH, TPUMEHATh WX TPH pEHICHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATENBHOCTH;

— (QopmupoBaHue y O0Oydarommxcsi TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00Pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESATEIIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npo(uis U HANpaBJIEHHOCTU JAajbHEHIIero
oOyueHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX s HM3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbLHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU 4€JOBEKa. XUMHS B CUCTEME HayK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3AeIeHust CMECEH.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKUE BJIeMEHTbl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsE aTOMHAs Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUU.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anmocBsi3p KOIu4yecTBa,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBujaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIUS BOJABI) U XUMHYECKUX (TOPEHHUE CBEUU, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  PE3yJbTAaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BemecTBo. HaxoknmeHue kucimopoga B TpUpoje, (DU3MYECKHE W XUMUYECKUE
cBoiictBa (peakumu TopeHus). Okcunbl. [lpumenenue xkucnopoma. CrocoOsI
MOJIy4eHHUST KUCTopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.

TemnoBoit 3h(deKT XUMHUECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOS.



Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosny4yeHus. Kucmorel u comnu.

MoutsipHbIil 00BEM ra30B. Pacu€Tbl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTtBOpHI.
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcuapl. Kiaccuduxanus
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyronre. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOWCTBA OKCUIOB. [lonyuenne okcuaos.

OcHoBanus. Kiaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiarypa ocHoBaHuil. DHU3NYECKHE W XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4deHnne KUCIIOT.

Commu. Homenknatypa cosneil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJIEH.
[TomyueHue couei.

['eneTnyeckas CBSI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJECHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM H YCIOBHS BO3HHUKHOBEHUS U
MpeKpallleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUEe, pPACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBrEe Bojopoaa ¢ okcuaoM meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),
UCCJICIOBAaHUE O0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
u3yueHue B3aumojneiictBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHUCIOTHI,
KUCJIOT C MeETajuylaMHu, peakluil HeUTpalu3aluy, MOJTYyYEHHE HEePaCTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METajjla JAPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/lad IO TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.



IMepuoauueckuii 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE W IIEJTOYHO3EMENIbHBIE METAJLIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCUIBI
Y THUJIPOKCHU/IBI.

[Tepnognuecknii 3axoH. [lepuoanueckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas ©  JJIMHHONEpUOAHAs  (OPMBI
[Tepuomuueckont cucrembl xumuueckux aneMeHToB [. M. MenneneeBa. [lepuosabl
U rpynnbl. OU3NYECKUH CMBICH IOPAAKOBOIO HOMEpPA, HOMEpPOB IMEpUONA U
IPYIIBI 2JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB MepBbIX 20 XMMHUYECKHX JJIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepuCTHKA XUMHUYECKOTO
3JIEMEHTA IO ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIaM U IEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leproanvyeckon CUCTEMbI XUMHYECKUX
DJIEMEHTOB Uil pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKJaHUH.

Xumnyeckass cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIIpHAs) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX IIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIJIEHNS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TMAPOKCUIA LHMHKA C pAacTBOPAMM KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmnuie ceasu

Peannszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TAK W MOHITH, SIBJISIOIUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE TOHATHUS: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KilacCU(PUKAIMA, TMEPUOJUIHOCTh, HAOIIOIACHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: Marepus, aroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.



['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TMOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnognueckuit 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB
XAMHUYECKUX DJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KW, KalblUs W HX
COCIMHEHNUI B COOTBETCTBHUM C IIOJIO)KEHUEM 3JIeMEHTOB B I[lepuommueckoi
CUCTEME U CTPOEHHUEM MX ATOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukanuys 1 HOMEHKIaTypa HEOPraHUYECKHUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccuduxaiys XuMUYECKUX PeaKIuid MO pa3IMuHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMH BEUIECTB, MO TEIIOBOMY 3(ddexTy, mo
VU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusixX. [IoHsITHE 0 TOMOTeHHBIX U TeTepPOreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUMU U TOJOKEHUE XUMHUYECKOIO
paBHOBECHUSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpPaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HWCIOJIB30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M AUCCOLMAIMA BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XUMUYecKo# cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii MOHHOTO OOMEHa,
MOJHbIE W COKpalll€éHHbIE HOHHBIE YypaBHEHUs peakuuil. CBoOiCTBa KHCIOT,
OCHOBAaHMM W COJel B CBeTE€ MPEACTaBICHUNA 00 DJICKTPOIUTUUECKON
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [[oHSATHE O THIAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB U HEMETauioB (rpadura U anmasza), CIOKHBIX BEILECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIMPOBOIHOCTH
pacTBOpOB BEUIECTB, MpoLEecca AUCCOLNMALMM KHUCIOT, WIEIOYEed U COJIeH
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEPHAIOB), IMPOBEJCHHE  OIbBITOB,



WUTIOCTPUPYIOUIUX ~ NPHU3HAKM  NPOTEKAHWS  peakluudid  HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHre, peaklMl pa3yIoKEHHs, COEIUHEHNUs), PACIIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUMid HAa HOHBI, pEIIECHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtanibl 1 MX coeAMHEHUSA

OO6mast xapaktepucTtuka rajnoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3auMoOJIEHiCTBUE C MeTayIlaMH, HEeMeTaJlylaMH, IIejiouaMu). XJIOPOBOIOPO/I.
ConsHast KHCIOTa, XMMUYECKHE CBOMCTBA, IOJy4YEeHHE, IIpUMEHEHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA Ha OpPraHW3M 4eJIOBEeKa. BakHelmme XJIOpuIpl U UX
HAXOKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeleHU OokucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4yeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOoeHHUE, (PU3HMUYECKUE U
XUMUYecKrue cBOMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
OpeICTaBUTENd Kjlacca KHCIOT M crneuuduueckue). XUMHUECKHE peakliuu,
JeKalue B OCHOBE IPOMBIIUIEHHOTO CHOC00a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEaKIUs Ha
cynb(dar-uon. HaxoxaeHnue cepbl U €€ COCNMHEHMA B TMpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MpeA0TBPAILEHUSI.

OO1mast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIIEHUA. A30T, paclpoOCTPaHEHUE B MPHUPOJE,
bu3nyeckue U XuMHUeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKkue 1 XUMUYECKHUe CBOMCTBA, MOMydyeHue U npuMenenue. Cou aMMOHUS,
ux (QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MOoJlydeHHe, (PU3HYECKUE U XMUMHYECKHE
CBOMCTBa (0OIIME Kak TMpEJACTaBUTENS KJlacca KUCIOT M CcHelupUYEcKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yao0peHuil. XuMU4ecKoe 3arps3HeHNe OKPYIKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aitoTponHbie Moaudukanuu (ochopa, uU3MIECKHEe U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI0OPEHUIA.

O6mast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIECHHUS.  YTIEpPOA,  AJJIOTPOIIHbBIE
MOAM(UKALIMKM, PACHPOCTPAaHEHHE B MpuUpoje, (U3MUYECKUE U XUMHYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. Okcuabl yriaepojaa, ux



dbuznueckue W XUMUYECKHE CBOICTBA, JEHUCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTHUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0anbHOrO NOTEIJICHUS KIUMaTa, MapHUKOBBIN
b dexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
MOJIydeHUE W TNpuUMEHEeHHWe. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHaUaNIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
MPOJIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KMpax, OeNkax, yrieBojax — U X
ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npuMenenue. CoenuHeHuss KpeMHus B mpupojge. OOuue mnpeacTaBieHUs 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CUIMKATBI, UX UCIOJIH30BAHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline CTpouTENbHbIE MaTepHallbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4YeHUE 00pa3IOB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKawlue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEQUHEHH (BO3MOKHO HCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasiiaMu  ceppl U €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIMBaHUs caxapa Mo JehCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3YYEHHE XUMHYECKHX CBOMCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha Cyabdar-
WOH W HaOJI0JIeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YJIOOpEeHUH, MOJyUYeHUE,
coOuWpaHue, pacro3HaBaHWE W M3YyYCHHE CBOMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pochar-uoH U n3ydeHne Mpu3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3BMOKHO  WCHOJIb30BAHUE  BUAEOMATEPHUAJIOB), M3y4YCHHE  MoOJemen
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEMIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOra3a, MojydeHue, coOupaHue, pacro3HaBaHUE U U3yuUEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/IEHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CWIMKAT-UOHBl M M3yYEHHE [PU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHUE C



MPOAYKIMEN CUJIMKATHOM MPOMBINIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbI U UX COCTUHEHUS.

Metajibl 4 X COeIMHEHHUS

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
uX TmonoxxeHus B llepmoamueckon cucremMe xumudeckux dsmeMmeHTtoB JI. H.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramndeckas CBsi3b U
METaJuIMYecKas  KpUCTaUIMYecKass  pemérka.  OJJEKTPOXMMUYECKHH  pAl
HarpspkKeHUH MeTtawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocOObl TONy4eHUs MeTaioB. [loHATHE O KOPpPO3WU METAIJIOB, OCHOBHBIC
CcrocoObl 3alMThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH.

[Ilesnoynble MeTauibl: nOJIOKeHUE B [leproanyeckoi cucteMe XMMUYECKUX
anementoB JI. M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXXJIECHHUE B IIPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUABl HaTpus MW Kanusa. [I[puMeHeHHWe WIENOYHBIX METaUIOB MU MX
COCIMHEHNH.

[[lenoyno3emenbHble METAUIbI MarHuii MW KalblMA: IIOJIOXKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXOKJICHHE B Ipupoe. PU3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxseiue coeauHeHUs Kaiublus (OKCUZ, TUAPOKCHI, COJIN).
’KécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJrOMUHHUIA: TIoNI0keHue B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJFOMUHUSL.

Keneso: monoxenue B [lepruoandyeckon CUCTEME XUMUYECKHUX AJIEMEHTOB /1.
N. MeHnpneneeBa, CTpOEHHE aroMa, HaxoxaeHue B npupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKkcuibl, TuapoKcuabl U cou xenesa (1) u xenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE C oOpa3llaMM METaJJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yYE€HHE PpE3YyJIbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS KeJe3a B KUCIOPOIE
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPUAOB), IPU3HAKOB  NPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblHs, ATIOMUHUS, LIMHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HabnrogeHNE U OMMCAHUE MPOIECCOB OKPAITUBAHUS
IUITAMEHUM HWOHAMHU HaTpHsl, Kaaus M Kajubluusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxnelmue
METAJUJIbl U KX COCIUHEHHUS.

XUMHUSA U OKPYKAOLIAs cpeaa



BemectBa m matepuansl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraX U OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpYyKarolmed cpenbl (MpefenbHas I0ImyCcTHMas
KOHIIEHTpalus BemlecTs, nainee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrMYeCKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepuabl).

Mesicnpeomemmunie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHUH XUMHUH B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJIb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
MOHSTUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIACCHU(UKALMS, T[EPUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MaPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D>JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUU 3apsiji, MPOBOJHHKH,
NOJYIPOBOJHUKH, AUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTka, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, SAMHUIBI W3MEPEHMs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: dortocunTes, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPATBLHBIE
yAOOpEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbI€, TOIINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUMCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALNN 00yYarOIIUXCS.

JIMYHOCTHBIE  pEe3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTMBHBIX LICHHOCTHBIX OPUEHTALUM W
pacILIMpEeHne OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

- I[EHHOCTHOTO  OTHOWICHHS K  OTEYECTBEHHOMY  KYJbTYpPHOMY,
UCTOPUYECKOMY W HAyYHOMY HACJIEAUIO, IMOHMMAaHWA 3HAYEHUsS XHUMHUYECKOU
HAayKd B JKM3HU COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM
uH(popManuerdn O TMepeAoBBbIX JOCTHKEHHUSIX M OTKPBITUAX MHPOBOM U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 yCTpOWCTBE
MUpa 1 00IIeCTBa;

2) rpasKAaHCKOT0 BOCITUTAHMS:

- MPEACTABICHUS O COLMAIBHBIX HOPMAax M IPABUIIAX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JeSITEIbBHOCTH, TOTOBHOCTU K pPa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU IpU
BBITIOJIHEHUM YYEOHBIX, TMO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJECHHWE M IIOCTyNKH CBOMX TOBAPUILEH C IO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

- MHUPOBO33PEHYECKHUE MPEACTABIICHHS O BEIIECTBE M XUMUYECKOW pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTABIIAIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

- ITI03HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA NOJIyYEHNE HOBBIX 3HAHUM 10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KyJIbTYypbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMHU CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOT UM,



- UHTEpeC K OOYyYEHHMIO U TO3HAHUIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEUIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

- OCO3HAaHHWE IICHHOCTH >XW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJIEICTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOIOJICHUS] TpaBuUi 0€30MacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

- MHTEpEeC K MPaKTUYECKOMY H3Yy4YEeHHIO Tpodeccuil u Tpyna pazaIudHOro
pona, yBaKEHUE K TPYJLy U pe3yibTaTaMm TPYJIOBOU ACSITEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHIUBUTyJIbHON TPACKTOPUU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPo(eCCHOHATBLHON ASATETHPHOCTH M PAa3BUTHS HEOOXOIUMBIX YMECHHM,
TOTOBHOCTH aJalITUPOBATHCS B TIPO(HECCHOHATILHOM CpeIe;

6) 3K0JI0rMIeCcKOro0 BOCIIUTAHUSI:

- DKOJIOTMYECKHU IeJIeCOO0pa3HOe OTHOIIEHHE K MPHUPOJE KaK HCTOYHUKY
JKU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MTOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUIX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

- CIMIOCOOHOCTH TIPUMEHSTh 3HAHMUSI, MOTy4aeMble NMPU U3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl OBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHHUSA TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M TMyTeH WX peIICHUs MOCPEACTBOM METOAOB XHMUH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATCIBHOM,
KOMMYHHUKAaTUBHOMN U COLMAIBHOU MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe wmeranpenMEeTHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTe3a, PakT, CUCTeMa, MPOIIeCcC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIONB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAYYHOW KapTHHE MHUpa, U YHUBEpCAJIbHbIE yueOHbIC NeUCTBUA (IO3HABaTENbHBIE,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpbIE O0ECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA



Bba3oBble Jjoruueckue JelicTBUA:

- YMEHHMSI WCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBINIJICHUS] MPH OCBOCHUU
3HAaHUU: PACKPBIBATh CMBICI XUMHYECKHX MOHATHH (BBIACNIATH UX XapaKTEpPHbBIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMHU MOHSATHUSMH), UCHOIB30BATh
MOHSTUS JJI1 OOBSICHEHUS OTJCNIbHBIX ()aKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALMUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHABIMBATh MPUUYMHHO-CIECACTBEHHbBIE CBSI3M MEXAY OOBEKTaMU H3Yy4YCHHS,
CTPOUTH JIOTHYECKUE PACCYyX ACHUS (MHIYKTHBHBIC, ACIyKTUBHBIC, 110 aHAIOTHH),
JIeNIaTh BBIBOJIBI U 3AKJIFOUCHUS;

- yMEHHE MPHUMEHITh B IMpollecce TO3HAHHS TMOHATHS (IIPEIMETHBIE |
MeTanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMyla U ypaBHEHHUE
XUMHYECKON PEaKIMH — MPU PEIIeHUH Y4eOHO-TIO3HABATEIbHBIX 3a7a4, C YU4ETOM
3THX MOJENBHBIX IMPEACTABICHUI BBIBISATh M XapaKTEPU30BATh CYIICCTBECHHBIC
MPU3HAKU U3YyYaEMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIINH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B M3yYaEMBIX MPOIIECCAX U SABICHUSX.

ba3oBble uccienoBareibckue 1eiCTBUSL:

- YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIC BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

- NMpUOOpETEeHHE OMbITa MO IUIAHUPOBAHMIO, OPraHU3aLUU U MPOBEIACHUIO
YUYEHUYECKUX DKCIEpPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJibTar, POopMyIHpPOBaTH 000OIIEHUS U
BBIBOJIbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMS, COCTABISATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

- yMEHHE BBIOMpaTh, AHAIM3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUIOB M (POPM MpeACTaBICHUS, TOTYyYaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIApHAsT ~JUTepaTypa XHUMHUYECKOTO COJACPIKAHMsS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHUBOPEUUBYIO |
HEJIOCTOBEPHYI0 UH(POPMAITHIO;

- YMEHHUE NPUMEHATh Pa3IMYHble METO/ABI M 3aMPOChl MPU MOUCKE U 0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX [JISi BBIOTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  WMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3NIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BbIOMpAaTh ONTUMAIBHYIO (DOPMY MPEACTABICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh pEIIaeMble 3aladdl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

- yYMEHHE WCIIOJIb30BaTh W aAHAIM3WPOBATH B TMpolecce ydeOHOW U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAINIO O BIUSHUHM MPOMBIIUICHHOCTH,



CEIBCKOTO XO35IMCTBAa M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAKOIIEH NPUPOTHON
CpEBbL.

KoMMmyHMKAaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe N1eiCTBHA:

- YMEHMS 3a/laBaTh BOIPOCH (B XOoA€ Auanora W (WJIM) JUCKYCCHH) MO
CYLIECTBY  OOCyXgaemMoil  TeMbl, (OPMYJIUPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

- yYMEHMS MPEACTABIATH NOJYUYEHHBIE pE3yJbTaThl I103HABATEJIBHOU
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PEe3yJIbTATOB BBHIMIOJHEHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

- yMEHHMS YYeOHOIrO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
[IO3HABATEIBHOM U MCCIEAOBATEIbCKOW  JNEATEIBHOCTH  IIPU  PELICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBINIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIC YHUBEpPCAJbHbIC YYeOHbIE 1eliCTBUSA:

- YMEHHE CaMOCTOSITEIBHO ONPEACIATh LEIN NESTEIbHOCTH, IIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
IIO3HABATEIBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 3aJaHUM C Y4YETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOI'O Pe3yJbTaTa 3asBICHHOM LEJIH, YMEHUE
MCITOJIB30BAaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMbl€ B YCIOBUM 33IaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOEHHUIO 00s3aTEIbHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOIO JaHHOM (¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
neucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUJBI
JNEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO  3HAaHMS, €ro  HHTEPIpPETalNH,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K koHIy oOydenus B 8 kyiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

e PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUH: aTOM, MOJIEKYJA,
XUMHUYECKUN JJIEMEHT, INPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI AaTOMHAs U
MOJIEKYJISIDHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIIOBOM 3P(DEKT peakiuu,



AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOUTalb, PaaUyC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas J0Ji1 BEIEeCTBa
(IpolLieHTHAasi KOHIICHTpAIUs) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBJCHHS (opMyll
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

OTPEENSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAass W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbicha [lepmogmueckoro 3akona [l WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTapo;

OMHUCHIBATh M XapakTepu3oBaTh TaOmmuuHyo ¢dopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomuueckass cucrtemMa XuMmudeckux dsnemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sApa, 001Iee YHCio dIEKTPOHOB
U pacrpeieieHHe X MO0 SJEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEILECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIAM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MaccChbl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (dopmysie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHSTh OCHOBHBIE OINEPALMA MBICIUTENBHON AEATEIbHOCTA — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMATHU3aluIo, KiIacCU(PUKAIHUIO,
BBISIBJICHUE ITPUYUMHHO-CJIEACTBEHHBIX CBSI3€M — M1 U3YyYEHUS CBOWCTB
BEIIECTB WU XHUMHUYECKMX PpPEAKLUHM, €ECTECTBEHHO-HAYyYHbIE METOMbI



NMO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM H
7abopaTopHBIM 00OpYyIOBaHWEM, a TakXKe TMpaBWIaM OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOAA), IPHUTOTOBICHHUIO
pacTBOPOB C ONPEAEIEHHON MACcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh W MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
pAacIoO3HAaBAHUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOIIBIO HHAUKATOPOB
(;makmyc, henondTarent, METUIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUSI, XUMUYECKasl pPeaKius, XUMUYEeCcKasi CBs3b, TEIUIOBOM 3(PDEKT
peakiuy, MOJib, MOJSIpPHBIM ~ 00BEM,  PacTBOp,  DBJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs HUCCOLMALNS, PEAKIMU HOHHOTO
oOMEHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMbIE PEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTEb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHHE,
AIITOTpONUs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAS,
METAJJIMYECKAs), KPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usl METaJlIoB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM pEaKUHWH, MPEAEIbHO JOIyCTUMAas
koHueHTpanus [1JIK Bemecrtsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHATHH U
MPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIUKY JUJISI COCTaBJICHUS (hopMyJ
BELIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIAcCy COEIMHEHUU Mo ¢opmysaMm, BHI XUMHYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAWHEHUM, TUI KPHUCTATUIMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €r0 IOHUMAHUE: OINHUCHIBATH W XAPAKTEPU30BATH
Tabnuunyio (opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKUX 3JIE€MEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)y U «modouyHas
noarpynna (b-rpynma)», manbie u OOJNbIIME MEPUOJABI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taldiuie, ¢



YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsij d1apa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB 3JIEMEHTOB M UX COCIWHCHUN B
npeenax MaJlbIX MEPUOIOB U TJIABHBIX TMOJTPYIIT C YyIETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOUIMX B PEAKIIUH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W cCrenuUuecKkue XUMHYECKHE
CBOMCTBAa TPOCTHIX U CJOXHBIX BEIIECTB, MOJATBEpPXKAasi OIKUCAHUE
npUMEpPaMH MOJIEKYJISIPHBIX U HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh YPaBHEHUS JJICKTPOJUTHYCCKON JHUCCOIUAIIANA  KHUCIIOT,
LIETI0YEH U COJIEH, ITOTHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIM NOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, TMOATBEPKIAIOMUX CYIICCTBOBAHUC
TEHETUYECKOM CBS3M MEK/Ty BEIICCTBAMH PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa dTUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO  MAacChI
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJB30BAHUS  XMMHUYECKOW  MOCYyJAOM U
7a00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe IpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJIYYCHUI0O W COOMPAHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMu-,
nonua-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHWE, CHUCTEeMATH3aIlMi0, BBHISBICHUE
NPUYUHHO-CJIEJCTBEHHBIX CBS3€M — U1 MU3Y4YEHHS CBOWCTB BEUIIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJII0ICHUe, MU3MEpPEHUe, MOJICIUPOBAHUE, AKCIEPUMEHT (pealbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

KoandecTBo yacoB DJIeKTPOHHbIE
Ne  HammeHoBaHMe pa3iesioB U K I (undpoBbie)
N/l TeM MporpaMMBbl Beero OHTPOJIbHBIE pakTudyeckue (PP
padoThI padoThI o0pa3oBaTebHbIC
pecypchl
Paznei 1. IlepBoHayaibHble XUMHYECKHE TIOHATHUS
Xumust — BakHas o0J1acThb

11 CCTECTBO3HAHMA U 0 2 bubmuorexa [IOK

' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIoOBeKa

12 BemecTBa 1 XumMmuueckue 15 1 0 bu6nmorexa LIOK

' peakIu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Paznen 2. BaxHeiilne nmpeacTaBUTe Il HEOPraHUYECKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsatue 6 0 1 bubnuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o 8 0 1 bubnunoreka LIOK

' KHCJIOTaX U COJIX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. [lonsitue 00 5 1 1 bubnnoreka [JOK

' OCHOBaHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJacChl 11 1 1 bubmuoreka [IOK

" | HEOPTaHMYECKUX COCIMHEHUH https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1ementon /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHU4YeCKasl CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIMU

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema

bubmnoreka IIOK
3.1  xummdeckux snemeHToB J[. U. 7 0 0 https://m.eds00.ru/7f41837¢
MenneneeBa. CtpoeHne
aToma
Xumudeckas CBI3b.
bubnunorexa LIOK
3.2 | OxncmurensHo- 8 1 0 https://m.eds00.ru/7f41837¢
BOCCTAaHOBHUTEIIHHBIC PEAKIIHH
but6mmorekxa [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
bubnunorexa LIOK
Pe3epBHOE Bpems 3 0 0 https://m.edso0.ru/7f41837¢c
OBHIEE KOJIMYECTBO HACOB 68 4 6

I10 ITPOTPAMME



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

9 KITIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne  HammenoBaHme pa3jiesioB U (undposbie)
Kontpoabhubie IIpakTuyeckue
n/n  TeM MPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
[ToBTOpeHue u yriyoneHue
1.1 3HaHI/II>'Ip OCHOBH}IiIXyaS €JI0B 5 1 0 bubmorexa [IOK
' pasA https://m.eds00.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnnoreka [JOK
" | XHUMHYECKUX peaKiuii https://m.edso00.ru/7f41a636
DICKTPOIUTHYCCKAS
1.3  gucconmanusa. XuMHYECKHE 8 1 1 bubmorexa [IOK
el e HHATIHA. https://m.edso0.ru/7f41a636
peakiny B PacTBOPax
Hroro no pazgeny 17
Pazgen 2. HemeTa/sIbI M HX COeTUHEHU ST
OO0m1as xapakTepuCcTHKA
2.1 XHMquCKfIX E)J'ISMGHTOB VIIA- 4 0 1 bubmorexa [IOK
' https://m.eds00.ru/7f41a636
rpymibl. ['anoreHs:
OO6m1as XxapakTepucTruKa
99 XAMUYECKHX dJIEeMEHTOB VIA- 6 0 0 bu6nunorexa LIOK
" rpymmsl. Cepa u eé https://m.eds00.ru/7f41a636
COEIMHEHHS
OO6m1as xapakTepucTruKa
53 XAMUYECKHX DJIEMSHTOB VA- 7 0 1 bu6nunorexa LIOK
" rpymmbl. A3ot, hocdop u ux https://m.edsoo.ru/7f41a636
COEMHEHHS
OO01mmas xapakTepucTuka
94 XAMUYECKHX dJIeMeHTOB IVA- 3 1 9 bubnunorexa LIOK
" rpynmbl. YIIEepoa U KpEMHU https://m.edso00.ru/7f41a636
U UX COEIUHEHMS
Hroro no pazneny 25
Pasznen 3. MeTaajibl U UX COeTUHEHUS
bubnunoreka LIOK
3.1 00 i 4 0 0
HIAE CBOUCTBA METAILIOR https://m.edsoo.ru/7f41a636
3.2 Baxneiinme MeTalIbl 1 UX 16 1 9 bubnunoreka LIOK
" | coOeMHEHHUs https://m.edso00.ru/7f41a636
Hroro no pazneny 20



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

Pasnea 4. Xumus n okpy:kapmas cpeia

41 BeniectBa u maTepuaisl B 3 0 bubnuorexa [IOK
" JKM3HM YeJI0BeKa https://m.eds00.ru/7f41a636
Uroro mo pazueny 3
bu6nmoreka [IOK
Pesepaiioe Bpews 3 0 https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 4

I10 ITPOIT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoamnyecTBo 4acoB JJIeKTpOHHbIE
Ne Ilnanupyemass PakTH4YecKasi nupposbIe
Tema ypoka
7)1 Konrpoabnbie Tpakrnaeckne A2T2 H3YUCHHsS AT H3YHeHHs o0pa3oBaTeJbHBIE
Beero paGoThl padoTsl pecypceol
IIpenmer xumun. Ponbs xumun bubaunorexa [JOK
1 | B xwu3um dyenoeka. Tema w | 1 0 0 https://m.edsoo.ru/ff
BEIECTBA 0d210c
IlonsiTue 0 MeTomax MO3HAHUS bubamorexa LHOK
2 R A 1 0 0 https://m.edsoo.ru/ff
0d227e
IlIpakmuueckasn paboma
«Ilpasuna pabomul 6 bubnunorexa [JOK
3 | nabopamopuu u  npuémer | 1 0 1 https://m.edsoo.ru/ff
obpawenus ¢ 1abopamopusim 0d23dc
0bopyoosanuem»
Yuctele BelllecTBA U CMECH bubamorexa LHOK
4 CriocoBh! alf erteHIs CMeceli 1 0 0 https://m.edsoo.ru/ff
pasa 0d26ca
gl B 10K
5 .1 0 1 https://m.edsoo.ru/ff
npumepe oYucmKU NO8apeHHou 0d28c8
conu)y -
bubarorexa [TOK
6 | ATOMBI K MOJIEKYJIbI 1 0 0 https://m.edsoo.ru/ff
0d2a6c
Xumudeckue SJIEMEHTHI. bubanorexa [TOK
7 | 3Haku (CHMBOJIBI) XMMHYECKHX = 1 0 0 https://m.edsoo.ru/ff
2JIEMEHTOB 0d2be8
IIpocteie u CJIOXHbIE Bubmorexa [IOK
8 | BemecrBa. Cmapmosas 1 0 0 https://m.edsoo.ru/ff
ouaznocmuxa 0d2a6¢
ATOMHO-MOJICKYJISIPHOE bubsmorexa LOK
9 - Yip 1 0 0 https://m.edsoo.ru/ff
yHenie 0d2d50
3aKOH TIOCTOSTHCTBA COCTaBa
BEILIECTB. Xumuueckas bubanoreka [JOK
10 | dopmyna. Banentnocts 1 0 0 https://m.edsoo.ru/ff
aTOMOB XUMHUYECKUX 0d2eae
JJIEMEHTOB
OTHOCUTENbHAS aToMHasd bubamnoreka [JOK
11  wmacca. OrtHocutensHas | 1 0 0 https://m.edsoo.ru/ff
MOJIEKYJISIpHAs Macca 0d323c
MaccoBast 7051 XMMHYECKOTO bubmorexa LIOK
12 N Bllcoe S 1 0 0 https://m.edsoo.ru/ff
8 0d350c
KommaectBo BemectBa. Moib bubmorexa HOK
13 Monsiomas Mach: ' 1 0 0 https://m.edsoo.ru/ff
P 0d5230
®dusznyeckue W XUMHUYECKHUE Bubaunorexa [TOK
14 | spncHus. Xumuueckas | 1 0 0 https://m.edsoo.ru/ff
peaxms 0d37fa
IIpusnaku u YCIIOBHSA bubaunorexa [JOK
15 1 0 0 .
MPOTCKAHHUS XUMHYCCKHX https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

0d3al6

16

17

18

19

peakimi
3aKOH COXpaHEHWS  MacChl
BEILECTB. XHUMHYECKHE
YpaBHEHHS
Beruncnenus KOJIMYECTBA,
MAaccChl BeIIeCTBa 1o
YpaBHEHHSIM XUMHYIECKUX
peakiuit
Knaccudukanuss XUMHYSCKUX
peaxiuii (coenuHeHwus,
pasoKeHus, 3aMeIIeHuS,
obMeHa)

M. B. JIoMoHOCOB — yu&HBIii-
sHumkioneauct. O6obeHue
Y CUCTeMAaTH3alMs 3HaHUHN

Bbubnnorexa [IOK
https://m.edsoo.ru/ff

0d3b88

bubaunoreka [JOK
https://m.edsoo.ru/ff

0d5708

bubaunorexa [JOK
https://m.edsoo.ru/ff

0d3f34

bubanoreka [JOK
https://m.edsoo.ru/ff

0d40c4

Konmponvnaa pavboma Nel no

bubanoreka [JOK

20 | meme «Bewecmea u https://m.edsoo.ru/ff
Xumuueckue peaxuyuu, 0d4290
Coeran sosayxa. Kncropon Bu6miorera LIOK
21 Ayxa. PO https://m.edsoo.ru/ff

3JIEMEHT U IPOCTOE BEIIECTBO.
O30H

0d448e

22

dusnvecKkue ¢ XUMHYECKUE
CBOWCTBa KHCJIOpOoaa (peakiuu
OKHUCJICHUS, TOpEHHE).
Ionstue 06 okcumax

bubarorexa [TOK
https://m.edsoo.ru/ff

0d4614

23

Crioco0s1 MOJTyYEHHUS
KHCJIOpOoJia B JlabopaTtopuu H
MPOMBIIIJICHHOCTH.
IIpumenenue kucaopoaa

bubarorexa [TOK
https://m.edsoo.ru/ff

0d497a

24

TemnoBoit ¢ dext
XUMHYECKOH peaxiuu,
MOHATHE O TEPMOXUMHYECKOM
YpaBHEHHH, 9K30- u
9HJIOTEPMHYECKUX PEAKIHAX

bubarorexa [JOK
https://m.edsoo.ru/ff

0d4790

25

26

27

28

29

TommBo (HedTH, yromp u
MeTaH). 3arps3HeHHe BO3/yXa,
CIIOCOOBI €ro NPeI0TBPAICHHUS

Ilpakxmuueckas paboma no
meme «HO]Iy’{@Hue u
cobupanue KUC10pooa,
usyyeHue eco CceoUCmE»

Bomopon — oanemMeHT U
MIPOCTOE BELIECTBO.
Haxoxnenue B mpupoae

dusznueckne UM XUMHUYECKHE
CBOWCTBa BOAOPOJA.
[IpumeHnenue Bogopoaa

ITonsTHE O KHCIOTAX M CONAX

bubanorexa [TOK
https://m.edsoo.ru/ff

0d4cda

Bbubaunorexa [IOK
https://m.edsoo.ru/ff

0d4ae2

Bbubaunorexa [IOK
https://m.edsoo.ru/ff

0d4dd0

Bbubnuorexa [IOK
https://m.edsoo.ru/ff

0d4dd0

Bbubnnorexa [IOK
https://m.edsoo.ru/ff

0d50d2

30

Crroco0sr IOy YCHHS
BOZOPOJIa B TA0OPATOPHUH

Bbubnnorexa [IOK
https://m.edsoo.ru/ff

0d4dd0

31

Ipaxmuueckas paboma no
meme «Ilonyyenue u
cobupanue 6000p00a,
uzyueHue e2o ceoucmey

Bbubnnorexa [IOK
https://m.edsoo.ru/ff

0d4f42

32

Monsipaelii 00bEM  Ta30B.
3akoH ABOTaapo

Bubaunorexa [TOK
https://m.edsoo.ru/ff

0d542e



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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Brruucaenus 00BEMa,
KOJINUECTBA BEILECTBA Ta3a Mo
€ro M3BECTHOMY KOJIMYECTBY
BEILECTBA WIH 00BEMY

Bbubnnorexa [IOK
https://m.edsoo.ru/ff

0d55a0

34

Brruuciaenns o00bEMOB Ta30B
10 ypaBHCHHWIO pEaKIWd Ha
OCHOBE 3aKOHAa OOBEMHBIX
OTHOIIEHHI ra30B

Bbubnnorexa [JOK
https://m.edsoo.ru/ff

0d5708
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36

37

38

39

40

41

duspyeckne W XHUMHYECKHUE
CBOMCTBA BOJBI

CocraB ocHoBanuii. IloHsTue
00 MHIUKATOpax

Boma  kak  pacTBOpUTEIb.
Hacrprmennsie H
HEHACHIIIEHHBIE pacTBOPEL.
MaccoBast ois1 BelecTBa B
pacTBope

Ilpaxmuueckas paboma no

meme «IIpucomosnenue
pacmeopos ¢ onpedenénHol
Maccoeoul oonell

PacmeopEéHHO20 Beujecmaay

Konmponwvnas paboma Ne2 no
meme «Kucnopoo. Booopoo.
Booa»

OKCHUIbI: COCTaB,
KaccuuKaIus,
HOMEHKJIATypa

Tlonyuenne U XUMHYECKHUE
CBOICTBa KHCTIOTHBIX,
OCHOBHBIX H  aM(OTEepPHBIX
OKCHJIOB

Bbubnnorexa [JOK
https://m.edsoo.ru/ff

0d587a

Bbubnnorexa [JOK
https://m.edsoo.ru/ff

0d59e2

bubarorexa [TOK
https://m.edsoo.ru/ff

0d5b40

bubarorexa [JOK
https://m.edsoo.ru/ff

0d5eba

bubanorexa [JOK
https://m.edsoo.ru/ff

006342

bubnnorexa [IOK
https://m.edsoo.ru/ff

0d664e

bubnnorexa [IOK
https://m.edsoo.ru/ff

0d664e

OcHOBaHMS: COCTaB, bubnnorexa [IOK
42 | xmaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIATypa 0d67ca

43

Tlonyuenne U XUMHYECKHE
CBOMCTBAa OCHOBaHMI

bubarorexa [TOK
https://m.edsoo.ru/ff

0d67ca

44

45

46

47

Kuciorsr: COCTaB,
knaccuukanus,
HOMECHKJIATYpa

Honyqe}me n  XUMHYCCKHC
CBOMCTBA KHCIIOT

Comm (cpenHue):
HOMEHKJIATYypa, CIOCOOBI
MOJTyYEHHS, XUMUUYECKHE
CBOMCTBa
Ipakmuueckasn paboma
Pewenue

IKCHEPUMEHMANBbHBIX 3404y
no meme «OcHoeuble Kaaccol
HeopeaHuvecKux
COCOUHEHUIL»

Bbubaunorexa [IOK
https://m.edsoo.ru/ff

Odfee2

Bbubaunoreka [IOK
https://m.edsoo.ru/ff

Odfee2

Bbubaunorexa [IOK
https://m.edso0.ru/0
0ad9474

Bbubaunorexa [TOK
https://m.edso0.ru/0
0ad9b7c

48

I'enetnueckass CBsI3b  MEXAY
KJIacCaMH HEOpraHUYeCKUX
COEIUHEHUH

Bubaunorexa [TOK
https://m.edsoo0.ru/0
0ad9a50

49

O000611IEeHNE "
cUCTEMAaTH3aI1s 3HAHUH

Bbubnnorexa [IOK
https://m.edso00.ru/0



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

0ad9ch2
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51

52

53

54

Konumponvnan paboma Ne3 no
meme ""Ocnoenble Kaaccol
HeopzaHuyecKux
coeounenuit”

IlepBbie TONBITKH
KIIACCU(PUKANA XUMHIECKUX
3JIEMEHTOB. [lonsiTne o
TpyIHax CXOAHBIX AJIEMEHTOB

Ilepuoguueckuii  3akoH U
Ilepuoguueckas cucTeEMa
xuMudeckux smemenToB . U.
Menneneena

ITepuonsi, TpYIIIEI,
TIOATPYTIITBI

Ctpoenune artomoB. CocTaB
aTOMHBIX s1ep. M30Tombl

Bbubnnorexa [IOK
https://m.edso00.ru/0
Oad9ela

Bbubnnorexa [JOK
https://m.edso00.ru/0
0ad9ffa

bubaunoreka [JOK
https://m.edso00.ru/0
Oada52c

bubaunoreka [JOK
https://m.edsoo.ru/0
0ada52¢
bubaunoreka [JOK
https://m.edsoo.ru/0
0ada342

55

Crpoenue NIEKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB
Ilepuonuueckoin cucremsr JI.
. Menpeneesa

bubanoreka [JOK
https://m.edso00.ru/0
Oada6bc

56

XapaKkTepucTuKa
XUMHMYECKOT'0 DJIEMEHTA I10 €ro
TMIOJIOKEHHUIO B

Ilepuonuueckoin cucreme JI.
1. Menpeneesa

bubanoreka [JOK
https://m.edso00.ru/0
0ada824

57

3nauenue  llepuomuyeckoro
3aKOHa JJISl Pa3BUTUS HAyKH U
npaktuku. [[. . Mennenees
—  yuéHBlld, nejaror H
rpakK1aHUH

bubnnorexa [IOK
https://m.edso00.ru/0
Oada96e

DNEKTPOOTPUIIATEIEHOCTD bubamnorexa [JOK
58  aromoB XUMHUYECKUX https://m.edso00.ru/0
3JIEMEHTOB Oadaab8
bubarorexa [JOK
59 | HonHas XMMHUYECKas CBI3b https://m.edso0.ru/0

Oadac34

60

61

62

63

KoBanenTnas noJigpHasd
XHUMHYCCKas CBA3b

KoBanentnas HENOJIsIpHAsA
XHUMHYCCKas CBA3b

CTeneHbp OKUCICHUS

OKHUCIIUTENBHO-
BOCCTAHOBHUTEIILHBIC PEAKIHH

Bbubaunoreka [IOK
https://m.edso0.ru/0
Oadaab8
Bbubaunorexa [IOK
https://m.edso0.ru/0
Oadaab9
Bbubnuorexa [IOK
https://m.edso0.ru/0
Oadae28
Bbubnnorexa [IOK
https://m.edso00.ru/0
0adb076

64

OkucinTenu "
BOCCTaHOBHUTEIHN

Bbubnnorexa [IOK
https://m.edso00.ru/0
0adb076

65

Konmponsnan paboma Ned no
meme «Cmpoenue amoma.
Xumuueckas ceazpy

Bubaunorexa [TOK
https://m.edsoo.ru/0
0adb486

66

PeseprHblii ypok. Obo0UIcHUE
U CUCTEMATU3aIHs 3HAHUM

Bubaunorexa [TOK
https://m.edsoo0.ru/0
0adb33c
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67 PeseprHblil ypok. ObobuicHne
U CUCTEMAaTH3aL1s 3HaAHUH

OBIIEE KOJIMYECTBO YACOB
10 ITIPOTPAMME

67

Bbubnnorexa [IOK
https://m.edso00.ru/0
0ad9ch2
https://m.edsoo.ru/ff
0d61c6
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9 KJIACC

DJIeKTPOHHBIE
Ne Tema ypoka Komraecrso wacos Inanupyemas daxkTH4eckasi HdpoBLIE
Beero Kontposbupie IpakTudeckue AATA HIYUCHUI JAATA MYHCHMI | o500 3089 reapubIe
padoThl pa6oTsl pecypebl
Hepmommecsan  cooren Bubmotera LIOK
1 Xmg Hqgcmx snemenros JI, U 1 0 0 https://m.edsoo.ru
T /00adb59e
MenneneeBa
iiﬁ‘:{ggﬁi}mﬂﬂ CBOﬁCTE bubmmorexa [IOK
2 UMIUCCKIX P LEMOHTOR 1 0 0 https://m.edsoo.ru
N /00adb6b6
MEPBBIX TPEX MEPUOJIOB
Krnaccugukarms u bubanorexa [JOK
3 | HoMeHKaTypa 1 0 0 https://m.edsoo.ru
HEOPTaHHYECKUX BEIICCTB [00adb7e2
Buagpl XMMHYECKOH CBSI3HM U bubarorexa [TOK
4 | THmel KPHCTAJUTUYECKHUX 1 0 0 https://m.edsoo.ru
peIméToK /00adbac6
Konmponvnaa paboma Nel
no meme «Iloemopenue u
5 | yenybnenue 3Hanuil 1 1 0
OCHOBHBIX pa3oenoe Kypca 8
Knaccay
Knaccupukanmss XUMHYECKIIX bubanorexa [JOK
6 | peakumii 1O  pa3NUYHBIM 1 0 0 https://m.edsoo.ru
MpU3HAKAM /00adbcb0
xieoroi | peaea. Bummorexa LIOK
7 PeaKi. 1 0 0 https://m.edsoo.ru
[lonATHE © TOMOTEHHBIX U
/00adbe9a
TeTEPOTCHHBIX PEAKIIHIX
IlonatTne o0  XUMHUYECKOM
e ot Busorea 10K
8 ngnquoﬁ ca HHP " 1 0 0 https://m.edsoo.ru
peattt /00adc28¢
MTOJIOKCHHE XUMHYECKOTO
paBHOBECHS
OKHCIUTENBHO- bubmmorexa [IOK
9 BOCCTaHOBUTEJbHbBIE PEAKIINU 1 0 0 https://m.eds00.1u
peakil /00adcade
Teopuss  3JIEKTPOIUTUYECKOH Bu6mmorexa [IOK
10 | mucconmanmu. CunbpHbBlE H 1 0 0 https://m.edso00.ru
ci1a0bIe JIEKTPOIUTHI /00adcd68
Bbubnuoreka [IOK
11 | VonHble ypaBHEHHS peaKiuii 1 0 0 https://m.edsoo.ru
/00add448
XUMHUUECKHE CBOMCTBA KUCIIOT
M OCHOBAaHMH B  CBETE Bbubnuoreka [IOK
12 | npencrasieHuit o6 1 0 0 https://m.edsoo.ru
JIIEKTPOJTUTHYECKOM /00add5d8
JIUCCOITHAITIHI
e e o Busorea 10K
13 SeK onmﬁqimﬁ 1 0 0 https://m.edsoo.ru
P /00add8h2
JIUCCOITHAITIHI
Bubaunorexa [TOK
14 | TloHsTHE O TUAPOIIU3E COJIEH 1 0 0 https://m.edso0.ru
/00add9d4
0O6o006mcHHEe u Bubmuorexa [TOK
15 . 1 0 0 .
cHCTEMAaTH3alys 3HaHUI https://m.edsoo0.ru
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

/00addd12

Tlpaxkmuueckas paboma bubamoreka [JOK

16 | «Pewenue https://m.edsoo.ru
OKCHEePUMEHMANbHBIX 3a0ayy /00addbfa
Konmponvnaa paboma N2
no meme Bbubnnorexa [JOK

17 | «Inekmponumuueckasn https://m.edsoo.ru
ouccoyuayua. Xumuueckue /00addecO
Peaxuyuu é pacmeopaxy
Ob6mas XapaKTepUCTHKA bubnuoreka [TOK

18 | ramoreHoB. XuMHYeCKHe https://m.edsoo.ru
CBOMCTBA Ha IIPUMEPE XJIopa /00addfe2
Xn0poBoIOPO/I. CounsiHas Butmorexa LIOK
KHCJIOTa, XUMHYCCKHEC .

19 . https://m.edsoo.ru
CBO¥CTBA, MOJIyYCHUE, 100ade104
MPUMEHEHHE -
Ipakmuueckass paboma no

9 bubanoreka [JOK

20 Meme «lonyuenue comon https://m.edsoo.ru
KUCI0mbL, uzyuenue eé /00ade348
ceoticmey -
BbIuuciieHusl 10 ypaBHEHUSAM Butmorexa LIOK

21 zgr:qe:;H’;eagziﬁ:“’ﬂaicm; https://m.edsoo.ru
U30BbITKE /00ade488

bubanoreka [JOK
O6uias XapaKTepUCTHKA )

22 https://m.edsoo.ru
aneMeHTOB VIA-rpynmsl /00ade64a
AnnoTporHbie  MOAN(DHUKAIUH

N bubaroreka [TOK

23 gzgz;}gi;%wef;m czglzpﬁnze https://m.edso0.ru
XUMHUECKUE CBOMCTBA CEPhI [00ade64a
CepoBoniopon, CTpOEHHE, Bubmorexa [IOK

24 | Qusuveckue W XUMHYECKUE https://m.edsoo.ru
cBolicTBa /00ade802
Okcuibt CepBlL. Cepnas Buborexa [[OK

25 iﬁ;if:c’me @HSH%CCI::;CTB; https://m.edsoo.ru

’ /00adea28
pUMEHEHHE
Xumudeckue peakuuu,
JIeKATIHE B OCHOBE
IIPOMBIILIJICHHOI'O criocoba bubnunorexa [JOK

26 | momy4eHUsl CEepHOM KHUCIIOTHI. https://m.edsoo.ru
Xumnieckoe 3arpsisHEHUE /00adec8a
OKpyXaromen cpeasl
COCTMHECHHUSIMH CEPhI
Borunciienue maccoBoit 1osiu bubmmorexa [IOK

27 CJICHHC MACCOBOH 110 https://m.edsoo.ru
BBIXOJIa TIPOJIYKTa PEeaKIHU /00adec8a
Oomas XapaKTepUCTHKA
31eMeHTOB VA-rpynnsl. A30T, Bubmorexa [IOK

28 | pacrpocTpaHeHHE B IIPHPOJE, https://m.edsoo.ru
¢dusnyeckne W XMMHYECKHE /00adeeab
CBOMCTBa
AmMmuak, ero Qusnueckue u Bubaunorexa [TOK

29 | xuMuJecKue CBOIICTBa, https://m.edsoo.ru
MOJTYYCHUE W IPUMCHCHUE /00adf004
Ilpakxmuueckas paboma no Bubaunorexa [TOK

30  meme «llonyuenue ammuaka, https://m.eds00.ru
usyuenue e2o ceolcmey /00adf180

31 A3zoTHas KHCJIOTA, eé Bbubnnorexa [IOK

(bmuqecm/le n  XUMHYCCKHC

https://m.edso0o.ru
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CBOMCTBA

/00adf306

Hcnons3oBaHue HUTPATOB U
cojeil aMMOHHS B KadyecTBe

MUHEPAITbHBIX ynoOpeHnit bubmmorexa [IOK

32 Xumuaeckoe 3ar HSHCHI/IG; hitps://m.edsoo.u

g P /00adf518
OKpYyKarolien cpeabl
COCTMHCHUSIMH a30Ta
Doctop. Oxcun pochopa (V) Bubmiorexa [[OK
33 gmﬂqqe)(c)fﬁ: PH:I"I XHMI;IT;(I)(II;?é hitps//m.eds00.Iu
. /00adf68a
CBOWCTBA, MOJy4CHHE
Hcnone3oBanue ¢Qocdaror B Bubmiorexa [[OK
KavecTBe MUHEPAaIbHBIX .

34 . https://m.edsoo.ru
yz(o6peHH%. 3arpsi3HeHNE 100adfc20
TIPUPOTHOH cpeabl hocharamu -
VYrnepon, pacnpocTpaHeHUE B Bubmmorexa [IOK

35 | mpupome,  duzmyeckue U https://m.edsoo.ru
XMMHYECKHE CBOMCTBA /00adfd9c
Oxcuabl yriepoza, nux
¢dusnyeckue W XUMHUYECKHE bubnunorexa [JOK

36 | cBoiicTBa. DKOJOIHYECKHE https://m.edsoo.ru
npoOJieMbl,  CBSI3aHHBIE  C [00adfebe
okcuaoM yriaepoaa (IV)

bubanoreka [JOK
37 | YroupHas KMCIOTa U €€ COJIU https://m.edsoo.ru
/00ae006¢
Ilpakmuueckan paéoma no
meme "[lonyuenue bubaunoreka [JOK

38  yenekucnozo 2aza. https://m.edsoo.ru
Kauecmeennan peaxkuyus na [00ae027e
kapoonam-uon'

[lepBoHauanbHBIE TOHATHS 00 Bubnuorexa IIOK

39 opraHMYecKuX BEIIECTBaX Kak https://m.edsoo.ru
0 COEJIMHEHUSIX YIiepoa /00ae054e

bubnnorexa [IOK

40 = KpemHuuii u ero coequHEHHUSI https://m.edsoo.ru

/00ae080a
Ilpakmuueckasn paboma
«Pewenue bubanoreka [JOK
IKCREpUMEHMAILHBIX  3a0aY )
41 no  meme  «Basicneiiuue https://m.edsoo.ru
/00ae0bf2
HemMemasbl u ux
COeOuHeHUA»»
42 I u e https://m.edsoo.ru
/00ae0e18
COeOUHEeHUs)
Obmas XapaKTepUCTHKA
XUMHYECKHX 3JICMEHTOB —
METAaJIJIOB. Merannuueckas bubamorexa [JOK

43 CBSA3L W MeTaJIM4YecKas https://m.edsoo.ru
KpPUCTAJUIMYECKass  PEHIETKA. /00ael03e
duznyeckue CBOICTBa
METaJUIOB
XuMugeckue CBOICTBa Bubmorexa LIOK
METaJJIOB.

44 Y P— P https://m.edsoo.ru

. /00ae1156
HAINpPSDKCHU I METaIIOB
O6ume cnocoOsl TOTyYeHHUS Bbubnnorexa [IOK

45 | Metamos. CruaBsl. https://m.edsoo.ru

BbIUKCIICHUSI 110 YPaBHCHUSAM /00ae1156



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

XMMHUYECKUX pEaKknuid, eciu
OIUH U3 PEareHTOB COAEPIKUT
IIpUMeECH

IlonasTue o KOppO3uu bubmorexa HOK
46 METATIOR pp https://m.edsoo.ru
/00ael278
Bbubnnorexa [JOK
47 | 1lleno4Hble METAIIIBI https://m.edsoo.ru
/00ae14b2
OKcusl i TUIPOKCHIBI bubmorexa HOK
48 At Ifﬂ I P a https://m.edsoo.ru
p /00ae14b2
IlemouHO3eMeENbHBIE METAILIBI bubmorexa HOK
49 S —— https://m.edsoo.ru
/00ael15e8
Baxueiimue COCIMHEHUS bubamorexa LHOK
50 O A https://m.edsoo.ru
H /00ael15e8
51 O0600611IEHE n
CUCTEMaTHU3alMs 3HAaHUH
JKécTKOoCTh BOIBI M CIIOCOOBI Eubmrorexa LIOK
52 & ve aHeHmﬂ https://m.eds00.ru
yerp /0021886
Ipakxmuueckaa paboma no Bubmmorexa [IOK
53 | meme ")Kécmxocmv 600wl u https://m.edso0.ru
Memoovl eé yempanenusi" /00aelae8
bubnnorexa [IOK
54 | AmromunwMi https://m.eds00.ru
/00aelc64
AmdoTtepHbie CBOMCTBa bubmmorexa [IOK
55 oK ap?m . https://m.edsoo.ru
A /P A /00aelc64
bubnnorexa [IOK
56 | XKeneso https://m.edsoo.ru
/00ae1d86
OKcHUIbl, THAPOKCUIALI U COIHU Eubmzorexa LIOK
57 )Keﬂefa (’H) ;g{eneg (1IT) https://m.edsoo.ru
/00ae35e6
58 O060061eHne u
CHCTEMAaTH3aLHs 3HAHUK
Ipaxmuueckas paboma
«Pewenue Bubmorexa [IOK
59 | axcnepumenmanvhoix 3a0au no https://m.edsoo.ru
meme «Baoicneliwue memannol /00ae3de8
U UX COCOUHCHUAN »
BrrunciieHust o ypaBHEHUSM
XUMHAYECKHX PEaKIui, ecliu
OOUH W3 pEareHToB JaH B Bubmorexa [IOK
60  u30ObITKE WA COJICPIKUT https://m.edso0.ru
MIPUMECH. Brruncnenus [00ae1750
MacCOBOM OJIU BBIXOJIa
MIPOJIYKTA PEaKIiuu
61 O060061EeHne u
CHCTEMAaTH3aLHs 3HAHUK
Konmponvnaa paboma Nod
62 no meme «Bascneumue
Memaibl U UX COCOUHECHUA)
BemecTtBa u Marepuansl B Bbubnnorexa [IOK
63 | moBceIHEBHOU KUZHA https://m.edso0.ru
YyeJI0BEKa /00ae3f50



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

Bbubnnorexa [IOK

64 XI/IMI/I‘ICCKOC“ 3arpsi3HEHNUE 1 https://m.edsoo.ru
OKpY’Karolen cpeisl /00ae4270
. e Bbubnnorexa [JOK
65 Jb  XUMHH B PCLICHUH 1 https://m.edsoo.ru
9KOJIOTHYECKUX TpobIeM /00ae4270
. Bbubnnorexa [JOK
66 FesepeHbii ypox. Obobmenne https://m.edsoo.ru
U cUcTeMaTu3aluys 3HAaHUU /00ae0d0a
. bubnunorexa [JOK
g7 Fesepeubiii ypox. O6obmenne https://m.edsoo.ru
U CUCTEMaTH3alus 3HaHUN /00adb33c
. bubaunorexa [JOK
g Fesepeubiii ypox. OGobmenne https://m.edso0.ru
U CUCTEMATHU3aLMs 3HAHUU /00ad9ch?2
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YUEHUKA

- Xumusi: 8- knacc: 0a30BbIil ypOBEHb: YUEOHUK; 5-€ u3/lanue, nepepaboTaHHoe,
8 xmacc/ Tabpmenssu O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE
00I1IeCTBO «3narenscTBO «IIpocsermieHue
- Xumus: 9-i kinacc: 6a30BbI ypoBEHb: YUEOHUK; 5-€ U3qaHue, nepepadoTaHHOE,
9 xnacc/ T'abpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A. AKIuOHEpHOE
obmectBo «M3aarenbctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

- [IpenonaBanue ecTeCTBEHHO-HAYYHBIX MPEIMETOB B YCIOBUAX OOHOBJICHUS
coJiepkaHusi o0miero odpazoBanus: Meroaudeckoe nocodue / [Ilentun A.1O.,
3arpannunas H.A., HukumoBa E.A. u np.]; mon pen. A.O.dlentuna. — M.:
OI'BHY «MucTUTYT cTpareruu passutus oOpazoBanus PAO». 2021. — 184 c.
- Xumusa : 8—9-¢ kmaccel : 0a30BBI YPOBEHB : METOAWYECKOE IMOcoOme K
yueonukam O. C. I'abpuensna, U. I'. OctpoymoBa, C. A. CnankxoBa / O. C.
[Nabpuensn, C. A. CnankoB. — 4-e u3j., nepepad. — Mocksa : [Ipocseiienue,
2022. — 80 C.
- Xumus (6a30Bbiii ypoBeHb). Peanmzamus tpeboBanuiik. @I'OC 0OCHOBHOTO
oOmero oOpa3oBaHus: MeToauueckoe nocooue s yuurensa / KaBepuna A. A.,
[Inuyruna ['.B.; nox pen. I'. B. [Inuyrunoii. M. : ®I'BHY «MHCTUTYT cTpaTerun
pasBuTus oopazoBanus PAOy», 2022. 81 c.: um.

IHHUDPPOBBIE OBPA3BOBATEJIBHBIE PECYPCbHI U PECYPCbl CETHU
MUHTEPHET

- Poccwmiickas anekrponnas mikosa - https://resh.edu.ru/

- YUI.PV - https://uchi.ru/

- AO "UznatennsctBo "[Ipocserienue"" - https://media.prosv.ru/
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