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yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb) 1JIs
oOyyarommxcs 8 — 9 Kiaccos

HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMUKM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (eaepaibHOH paboueld MPOrpaMMeI
BOCITUTAHUS U C YUETOM KOHIICTIIIMH TIPETOJaBaHus yueOHOTO mpeaMeTa « XUMUS
B 00pasoBarteNbHbIX opranusanusix Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T TMPEACTABICHHE O LENAX, OOIIel CTpaTeruu
OoOy4eHMs, BOCHHUTAHHS U Pa3BUTHS OOYYAIOMIMXCA CPEJACTBAMU YYEOHOIO
npeaMeTa, yCTaHABJIMBAET 00s3aTeNbHOE IpeIMETHOE coziepKaHue,
IpeaycCMaTpuBaeT pAcHpeleleHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE IIO
pa3ienaM W TeMaM [porpaMMbl IO XHWMHH, OINPEAEISET KOJUYECTBEHHBIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh  M3YUYCHHUSI XUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4e0HOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4YarolmUXCs, ONPEACISICT BO3MOXKHOCTH —MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YpOBHE OCHOBHOT'O 0OIIET0 00pa3oBaHUsl, a TAKKEe TPEOOBAHUN K
pe3yabTataM 00yYeHMs] XUMUM Ha YPOBHE IIeJIel U3yUeHUs MPEeIMEeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YYalomerocsi M0 OCBOCHHUIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XUMHUH CIYXKUT OCHOBOW uisi (OPMHPOBAHUS MHUPOBO33PEHUS
0Oy4Jaromierocsi, ero MpejCTaBICHU O MaTEepPUATLHOM EIUHCTBE MHPA, BAKHYIO
poib urparoT (HopMUpyEMbIE XHMHEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPIUM W 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PelIeHUs II00aTbHBIX
mpo0JeM YCTOMYMBOTO PAa3BUTHs YEIOBEUECTBA — CHIPHEBOM, HYHEPTETUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXXHOCTEW 1T CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPbl JUYHOCTH, €€ 001Iel U (QYHKIIMOHATBLHON TPaMOTHOCTH;
BHOCHUT BKJaJd B (OPMUPOBAHHWE MBINIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOydJarommMxcsi, HABBIKOB HMX CaMOCTOSATEIBHOM y4eOHOW  JeATEeIhHOCTH,
HKCIIEPUMEHTAJIBHBIX U MCCIENOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX KakK B
MOBCEHEBHOMN KU3HU, TaK U B MPO(EeCCUOHATBHOU JEATEIbHOCTH; 3HAKOMHUT CO



cHelM(PUKON HAyYHOrO MBIIIJIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a Ha
€OUHCTBO NPUPOABI M  4YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM  JTAallOM B
dbopMupoBaHUU €CTECTBEHHO--HAyYHOU I'PAMOTHOCTH 00y4aroIuXcs;
croco0CTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOILLEHUS K €CTECTBEHHO-HAYUHBIM
3HAHMAM, K IPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIAaJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUs B OOYYEHMM XUMHUHU OO€CIEUMBAIOTCS CHELU(PHUKOIM
collepKaHUsl ~ y4eOHOro  NpeaMeTa, KOTOPBIM  SIBISETCA  MEeAarorm4ecKy
aJanTUPOBAHHBIM OTPAaKEHHEM 0a30BOM HAYKM XMMHUU Ha ONPEAECIEHHOM 3TaIle €€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbI NEPBOHAYAIBHBIX TMOHSATHH XHMHH, OCHOB
HEOPraHWYECKOM XUMUU W HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IMOHATHU
OPraHUYECKON XUMUH.

CrpykTypa coiepxaHusi IporpaMMbl 110 XMMHUU C(POPMHpPOBAHA HAa OCHOBE
CUCTEMHOTrO Ioaxoaa K €€ uzydeHuro. ColepiKaHUe CKIIAJbIBACTCS U3 CUCTEMBI
MOHATHW O XUMHYECKOM DJIIEMEHTE U BELIECTBE U CUCTEMBI ITOHATUN O XUMHYECKON
peakuuu. OOe 3TH CUCTEMbl CTPYKTYPHO OpraHM30BaHbl [0 MPUHUUITY
IIOCJIEA0BATEIBHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOr0 YpOBHS:

- ATOMHO--MOJICKYJIAAPHOI'O YUCHHUA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

- ITepuonnueckoro 3akona [[. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHa

- Y4CHUA O CTPOCHHUHN aTOMA U XUMHYECKOMN CBiA3HU,

- MPEACTABICHUM 00 HIEKTPOJMTHYECKON IMCCOIMAIMKA BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEILHO OT OJHOTO
YPOBHSI K JPYrOMY, BBIMOJHSS (YHKIMH OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHSI U TOJTYUYEHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHue mporpaMMbl 1O XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABICHUS O XMMHYECKOM COCTABJISIFOIIECH Hay4YHOW KapTHHBI MUpPA B JIOTUKE
€€ CHCTeMHOM MpUPOJbI, LEHHOCTHOTO OTHOWICHWS K HAYYHOMY 3HAHUIO U
METOJIaM TMO3HAHUSA B HayKe. M3yueHue XMMUH MPOUCXOAUT C MPUBICYCHUEM
3HAHWM W3 paHee W3YyYCHHBIX YYEOHBIX mpeamMeToB: «OKpyXKarolmmi MHupy,
«buosorus. 5-7 xkimaccel» n «dusuka. 7 xmacce.



IIpy wm3ydyeHMH XHUMHUHM TPOUCXOAUT (POPMUPOBAHHME 3HAHUH OCHOB
XUMHYECKON HAyKH KaK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUYECKON
JIESITEIbHOCTH 4YENIOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpBHI.
3amaya y4yeOHOIrO MpeAMETa COCTOUT B (POPMHUPOBAHMM CHCTEMBI XUMHUYECKHUX
3HaHUU — BaXXHEHIINX ()aKTOB, MMOHATHI, 3aKOHOB U TEOPETUUYECKUX IOJIOKEHUH,
JOCTYMHBIX 0000IIEHUN MHPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B
OpuOOIIEHUH K HAyYHBIM METOJAaM TO3HAHMA TpPU H3YYCHHH BEIIECTB H
XUMHUYECKUX PEaKLUUi, B (OPMUPOBAHUM U PA3BUTUU [1O3HABATEIbHBIX YMEHUHN U
UX [PUMEHEHWU B Yy4e€OHO-IIO3HABATEIbHOW M Yy4eOHO-UCCIIENOBATEIbCKON
JeATEIbHOCTH, OCBOCHHMHM MpaBWJ O€30MacHOr0 OOpalleHHs ¢ BEUIECTBAMU B
IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUM XUMUU Ha YPOBHE OCHOBHOTO 00IIEro 0Opa30BaHMs BAKHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

- dbopMUpOBaHUE HHTEIJIEKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHuI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

- HaIpaBJIEHHOCTh OOYYEHHS] Ha CHUCTEMATHYECKOE MPUOOIIEHUE
OoOy4JaronmMxcsi K CaMOCTOSATEIbHON IO3HABATENbHOW NEATEIbHOCTH, HAy4YHBIM
MeToJaM TO3HaHMsl, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

- oOecrieueHue YCIIOBUI, CIIOCOOCTBYIOITUX IPUOOPETCHHIO
OOyJarolmUMHUCST  OMNbITa  Pa3HOOOpa3HOW  JEATCNBbHOCTH, TO3HAHHUA U
CaMOITO3HAHUS, KIIFOUEBBIX HABBIKOB (KJITIOYCBBIX KOMIICTCHIIMIH), HWMEIONIIX
YHHBEPCATbHOE 3HAYCHUE JIJISI PA3IUYHBIX BUJIOB JICATEIBHOCTH;

- dbopmupoBanue oOmeld (QYHKIMOHAIBHOW M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJI€ YMEHHUHA OOBICHATH W OLEHUBATh SIBJICHUS
OKpPYXAaIOLEro MHpa, UCHOJIb3Ys 3HAHUSA W ONBIT, MOJYYEHHBIE NPU U3YUYEHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHUH MNpoOdjieM B MOBCEIHEBHOM KU3HU U
TPYAOBOM IEATEIBHOCTH;

- dopMupoBaHue y O0Oy4aromMXcs T'YMaHUCTHUYECKHX OTHOILICHUH,
NOHUMAHUSI LIEHHOCTH XUMHUYECKUX 3HAHUM MJi BBIPAOOTKH SKOJOTUYECKU
1eaecoo0pa3HoOro TOBEICHUST B OBITY W TPYIOBOM JCATEIBHOCTH B IENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH PUPOTHOU CPEJIBI;

- pa3BUTHE MOTHUBAIMH K 00YYEHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOQWIIS W HAMpPaBICHHOCTH IalbHEHIIIETO
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEAEHHBIX [UISI HM3YYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 gacoB: B 8 kitacce — 68 wacoB (2
yaca B HeJIeIN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICIIO).

COJEPKXAHUE OBYUYEHUA

8 KIIACC IlepBoHaya/IbHbIe XUMHYECKHE MOHATHS

[Tpenmer xumun. Poiab XxumMuM B KU3HU 4esloBEeKa. XHUMHUS B CUCTEME HayK.
Tena m BemecTtBa. @PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOJaxX MO3HAHUS B XUMUHU. UHCThIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: cMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3ieMEeHTbl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocTsie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popmyiia. BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHas macca. OTHOCHUTEIbHAS
MOJIEKyJIsIpHasg Macca. MaccoBasi 10J1s1 XUMHUYECKOTO JIEMEHTAa B COCIMHEHUH.

KommuecTBo BemectBa. Monbs. MousipHass macca. B3auMoCBsI3b KOJIUYECTBA,
Macchbl M 4YHCIA CTPYKTYPHBIX €IWHUII BelecTBa. Pacuérel mo Qopmymnam
XMMHUUYECKUX COCINMHCHMHU.

du3nYeCcKrne U XMMUYECKHUE SIBJICHUS. XUMHUYECKasl peakuus U €€ Mpu3HaKHu.
3aKOH COXpaHEHHUS MacChl BeIeCcTB. XWMHUYecKkue ypaBHeHus. Kiaccudukamms
XUMHUUYECKUX PEeaKIui (COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii  IKCnepumenm: 3HAKOMCTBO C XHUMHUYECKOW MOCYJIOM,
npaBWiaMu pabOThl B J1abOpaTOpuu U MpUEMaMH OOpalieHus: ¢ J1abopaTOpHBIM
o0OpyJOBaHUEM, HW3YYEHHUE M oONHUcaHue (PU3NYECKUX CBOWCTB 0Opa3IoB
HEOPTaHWYECKUX BEIIECTB, HaOMOeHne (U3NUecKuX (TIaBJICHUE BOCKA, TAasTHHUE
JbJIa, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIUS BOJIbI) M XUMUYECKUX
(ropeHue cBeuH, MPOKAJMBAHWE MEAHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C
KHUCIIOTOW) SIBJICHHMM, HaOMIOleHWEe M ONHCAHWE NPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pa3ioKeHHe caxapa, B3aUMOJCHCTBUE CEPHON KUCIOTHI C
xjopuaoM Oapusi, pasnoxenue ruapokcuna wmeau () npu  HarpeBanuw,
B3aUMOJIeHCTBUE jkene3a ¢ pacTtBopoMm coiu Mmenu (Il), uzydenwe cmocoOoB
pa3fiefieHusi CMecel: C TMOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BHINAPUBAHUE,
TUCTUIUIANMSI, XpomaTtorpadus, TMPOBEACHUE OYKWCTKH IIOBAPEHHOW  COJIH,
HaOJIOZICHUE W OIMUCAaHUE PEe3yJbTAaTOB MPOBEACHUS OIbITa, WIUIIOCTPUPYIOIIETO
3aKOH COXPAaHEHMs MacChl, CO3J]aHIE MOl MOJIEKYJ (IIapOCTEPKHEBBIX).



Baxueimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — 37€MEHT U MpocToe
BelecTBo. HaxoxneHuwe Kuciiopoga B MNpUPOJE, (PU3NYECKHME U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuasl. [IpumenHenue xkucnopona. CrocoObl
MOJIYYeHHUsS] KHUCIIOpoJa B Ja0OpaTOpud U MPOMBIIIIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alyIoTpoIHas MOIU(pUKALINS KHCIOPO/Ia.

TemnoBolt 3DPexT XUMUYECKON peakiuu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- W SHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arps3HEHHE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopox — anemeHT M Ipocroe BemiecTBo. HaxoxkaeHue Bogopona B
npupone, (uMUecKkMe U XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

MoutsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyueckne CBOWCTBA BOJbl. Bojga kak pactBoputenb. PacTBOpEI.
HacpllieHHbIE ¥ HEHACBIIEHHBIE pPAacTBOPBHL. PacTBOpUMOCTH BEIECTB B BOJIE.
MaccoBast 10JIs1 BEIIECTBA B pacTBOpe. XUMHUUECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJe U B KU3HU YeNOBeKAa. KpyroBOpoT BOIBI B IPUPOIE.
3arps3HeHHe NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcupapl. Kiaccudukarms
OKCUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHbe) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Du3znyeckue H XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHMN: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuil. dusznueckue M XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ouszndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHoctn MetamuioB H. H. bekerosa.
ITonydyenue KUCIIOT.

Conu. Homenknarypa coneil. Du3nueckue 1 XuMAYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.
['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumeHm:.  KayeCTBEHHOE OINPENEICHUE COJIepKaHUs
KHCIIOpOJia B BO3JlyXe, MOJy4YeHUE, COOMpaHHUe, paclio3HaBaHUE M H3YyYECHHE
CBOMCTB KHCJIOpOJa, HAOMIOJACHHE B3aUMOACHCTBUS BEIIECTB C KHUCIOPOJIOM H
YCIIOBHSI BO3HMKHOBEHMSI M NPEKpAILEHHUs TOpeHHs (I0oXkapa), 03HAKOMIIEHUE C
oOpa3llaMM OKCHUJOB U OIKMCAaHUE HX CBOWCTB, TIOJy4YE€HHE, COOUpaHUeE,
pacno3HaBaHHe€ W M3yYE€HHE CBOMCTB BOJAOpOJa (rOpeHuE), B3aUMOJCHCTBUE



Bojoposia ¢ okcugoM meau (1) (BO3MOXKHO HMCHOJIB30BaHHME BUJIEOMATEPUAIIOB),
HaOmoieHue 00paslloB  BEHIECTB  KOJMYECTBOM |  MOJb, HCCIEIOBaHHUE
OCOOCHHOCTEW  pAacTBOPEHHUS  BEIIECTB C  PA3JIMYHOH  PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACITEHHOM MAaCCOBOM J0JE€U PACTBOPEHHOIO
BEI[ECTBA, B3aUMO/ICHCTBUE BOJIbI C METAJJIaMU (HATPUEM U KaJblFieM) (BO3MOKHO
UCIIOJB30BaHUE BHUJICOMATEPHUAIOB), HCCIEIOBAaHUE OOpa3I[0OB HEOPraHUYECKUX
BEILIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJICHHE MU3MEHEHUS OKPACKU MHAMKATOPOB B
pacTBOpax KUCIOT W Lienouel, u3ydeHue B3zaumojeictBus okcuga meau (I1) ¢
pacTBOpPOM CEPHOM KHUCJIOTHI, KHUCIOT C METaJUIaMH, PEaKIUMi HENUTpalu3alui,
MOJyY€HNE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHUE OJHOTO METajla APYTUM M3
pacTBOpa COJIM, PELICHHUE HKCIEPUMEHTAIBHBIX 3a4ad 10 Teme «BaxHeunine
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoanuecknii 3akoH wu Ilepuoaumyeckasi cucreMa XUMHYECKHX
iemeHTOoB JI. W. MengeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBS3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKA KIAacCU(PUKAIMA XUMHUYECKUX JJIeMEHTOB. [loHsTHe O
rpynmnax CXOJHBIX JJEMEHTOB (LIEJIOYHBIE W MIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOTeHbl, THEPTHBIEC Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI
Y TUJIPOKCUBI.

[Tepuonnueckuii 3akoH. [lepuoandeckas cucremMa XMMAYECKUX 3JIEMEHTOB [1.
N.  MenneneeBa.  Koporkomepuoanas ¥ JUIMHHONEPHOAHAA  (OPMBI
[Teproanueckoit cucrembl xumuueckux 3neMeHToB . 1. Menneneesa. [lepuoast u
rpynnbl. @U3NYECKUN CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB NEPUOJA U TPYIIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3otonbl. OnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbiX 20 XUMHYECKHX  DJIEMEHTOB
[Tepunonnueckoit cucremnl . M. MenneneeBa. XapakTepucThKa XHUMUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U NEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [lepuognyeckoil CUCTEMbI XUMUUYECKUX
DJIEMEHTOB Ul pa3BuUTHs Hayku MU npaktuku. . M. MenneneeB — y4€Hbii u
rpaXJaHMH.

Xumuyeckass cBsi3b. KoBaneHTHast (moJsipHass W HENOJISIpHAsl) CBSA3b.
DJIEKTPOOTPULIATENLHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAs CBA3b.

CreneHb OKHCJICHUS. OKMCIINTENIbHO--BOCCTAHOBUTEILHBIC pE€aKnuu.
HpOHCCCBI OKHCJICHHS M BOCCTaHOBJICHUS. OKMCIMTEIM 1 BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm. W3ydyeHUE OOpa3LOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJECHUCTBUE THUAPOKCHAA LHMHKA C PAacTBOPAMHM KHUCJIOT U
LIEJI0YEH, IPOBEICHHUE OIBITOB, WIIIIOCTPUPYIOIIUX IPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKUil (TOpEHUE, pEaKLIUU Pa3I0KEHUs, COCTUHEHMS).

Mesicnpeomemmuoie cea3u

Peanuzanuss MeXNpeOMETHBIX CBA3EH NpHU H3YYEHUHM XHMHHM B & Kiacce
OCYILECTBIISIETCSl 4YEpe3 MHCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAyYHBIX
IIOHATUM, TAK U IOHATUH, ABJIAIOLIUXCA CUCTEMHBIMU JUIA OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O L[IUKJIA.

OO01mue ecTeCTBEHHO-HAyYHbIC MOHSATHS: HAyYHBIH (DAKT, TUIOTE3a, TECOpUs,
3aKOH, aHAJIW3, CHHTE3, KiIacCU(PUKAIUsA, TIEePUOJIUYHOCTb, HAOIIOJEHHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusuKa: Marepusi, aToMm, DdJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJEKYJA, AJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJIIO,
00BbEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, ra3, (PU3MUYECKUE BEIIMYMUHbBI, €IUHUIIBI
HM3MEpPEHMSI, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPaIIbl, TOPHBIE TOPOIbI, TIOJIE3HBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC BeniecTBO M XUMHYECKAs] PeaKIUs

[Tepunonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMHUUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KajlMs, KaJIbLIUSI U HX
COCIMHCHUH B COOTBETCTBHM C TMOJIOKEHHEM »JJEMEHTOB B Illepuoandeckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XMMHUUYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
peIIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukaiys m HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Ppa3IM4YHBIM KJlaccaM HEOPTraHUYECKUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukaiuys XuMuaeckux peakiifil o pa3IndHbIM MIPU3HAKaM (TI0 YHCITY
U COCTaBy YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TerioBomy 3¢ dekTy, mo
W3MEHEHUIO CTEMEeHEeW OKHMCIICHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTallu3aTopa). JK30- U SHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUECKUE
YpaBHEHUS.



[loHnaTe 0 CKOpPOCTH XHUMHUYECKOM peakiuu. [loHaTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusax. [IoHATHE O TOMOTCHHBIX W TeTEPOTCHHBIX
peakuusx. [lonarue o karanuze. [lonsitne 0 xumuyeckoM paBHOBeCcUU. DAKTOPHI,
BIIMSIONIME HAa CKOPOCTh XHWMHYECKOM pEaKIUM W TMOJIOKEHHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUM,  JJICKTPOHHBIM  OayiaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHOW  pEaKIuu. CocraBneHue  ypaBHEHUH
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKlMid €  HCIOJB30BAHMEM  METOAa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPONUTHYECKONW TUCCOUMALNN. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMALMU BEUIECTB C PA3JIUYHBIMU BHUAAMU
XxUMHUYecKol cBs3u. CteneHs nuccounannu. CuibHbIE U ca0bIe 3JEKTPOIUTHI.

Peakiun noHHOTO OOMEHa. Y ClIOBUSA MPOTEKaHUS PEAKIIMl HOHHOTO 0OMEHa,
IIOJIHBIE W COKpalI€HHbIE HOHHBIE YypaBHEHUs peakuuid. CBOMCTBA KHCIIOT,
OCHOBAaHMII U coylel B CBeTE IMPEJICTaBICHUA 00 3JIEKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIpOIU3E CONEM.

Xumuueckuii Ikcnepumenm: O3HAKOMIICHUE C MOJEIISIMA KPUCTAITTMYECKUX
pPEIIETOK HEOPTaHWYECKUX BEIIECTB — META/UVIOB U HeMmeTauioB (rpadurta u
ayMasza), CIIOKHBIX BEHIECTB (XJIOpHUIla HATPHsl), HCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHUMHUYECKOW PpEAKIMU OT BO3JACUCTBUS Ppa3IUYHBIX (PAaKTOPOB,
MCCIICIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, MPOLIECCA TUCCOLUAIUN
KHUCJIOT, IIejaoue u cojied (BO3MOKHO HCIOJIb30BAaHUE BHUIEO MaTEpPUAJIOB),
MPOBEJECHUE OIBITOB, WILTIOCTPUPYIOLIUX MPU3HAKU IPOTEKAHUS peaKLii HOHHOTO
obMmeHa (0Opa3oBaHME OCajJKa, BBIICICHHE Taza, oOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu paslIoKEHUs, COCIUHEHUS), PacliO3HaBaHWE HEOPTraHWYECKUX
BEIIECTB C I[OMONIIbIO KAYECTBEHHBIX pPEAKIMUA HAa HMOHBI, pPEIICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX coeIMHEHU S

OO6mast xapakTepucTuka TrasoreHoB. (OCOOEHHOCTHM CTPOEHHsI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue U (U3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TallOr€HOB. XWMMHUYECKME CBOMCTBA Ha IPUMEPE  XJIOpa
(B3amMoOAeiCTBUE C MeTaulaMHu, HeMeTallaMH, Iejo4amMu). XJIOPOBOAOPOI.
ConsiHasi KUCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydyeHUE, NMpuMeHeHue. JleicTBue
XJIOpa M XJOPOBOJAOPOJA HA OPTraHU3M 4YEJOBEKa. BakHelne XJIOpUIbl U HX
Hax0XJICHUE B MPUPOJIE.



O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTtpoeHne W (U3HUECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIIOPOJA U CEPhl. AJTIOTPOIHBIC MOAU(PUKAIINKA KACIOPOaa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOpOAd, CTpOEHUE, (PU3NYECKHE U
XUMHUYECKUue CBOMCTBA. OKCHIBI Cepbl KaK MPEICTaBUTENIM KHUCIOTHBIX OKCHIOB.
Cepnass kuciota, ¢U3HYECKHE MW XHMHYECKHME CBOMCTBa (oOmme Kak
MPEACTaBUTENS KJacca KHUCIOT | crenududeckue). XUMHUYECKHE PEaKIuHy,
JeXalue B OCHOBE IMPOMBIIIEHHOTO CIOco0a MOJYyYeHUS] CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil kucioThl. CoM CEpHON KUCIOTHI, KAUECTBEHHAs peakius Ha
cynb(dar-uon. HaxoxnmeHune ceppl m €€ COeOUHEHWH B TMpUpoae. XUMHYECKOES
3arpsi3HEHHE OKPYXKAIOMIEH Cpelbl COSAMHEHUSIMU cepbl (KUCIOTHBIC JOKIH,
3arpsi3HEHHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHHUS.

OOmast xapakrepuctuka 31emMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBbIE CTENEHH OKUCICHHS. A30T, paclpOoCTpaHEHHE B MPHUPOJIE,
busnyeckue u XumMudeckue ceorctra. Kpyrosopor azora B mpupojae. AMMHUak, ero
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MoydeHue u npuMenenne. Coiu aMMOHHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peaknus Ha
WOHBI aMMOHHS. A30THas KHUCJIOTa, €€ TMoNydeHue, (PU3nyecKkue M XUMHUYCCKHE
CBOMCTBa (00mME Kak TPEJCTaBUTENs Kiacca KHCJIOT U crhenuduyecKue).
Hcnonp3oBaHne HUTPATOB M COJEH aMMOHHUA B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuii. XuMU4eCcKoe 3arpsi3HEHNE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HeHUE BO3Ayxa, MOuYBbl M BomoéMOB). Docdop,
aloTpornHbie Moaudukanuu gocdopa, Puznueckre W XMUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u dpocdopnas kuciora, puznueckue 1 XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUH.

Ob6mast xapakrepuctuka 371eMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIe  CTENEHW  OKHUCIEHHUS.  YTIEpoA,  aJIOTPOITHBIC
MoAM(UKAIIMKA, PACIPOCTpAaHEHUE B TIPUPOAE, (PUINUECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Oiusa. Kpyrosopot yriaepoaa B npuponae. OKcuasl yriepoaa, ux
bu3NYecKue W XHUMHYCCKHE CBOWCTBA, JICWCTBHE HA JKHUBBIC OPTraHU3MBEI,
MOJTlydYeHUE W TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoga (1V), rumore3a r17m00ambHOTO TOTEIUICHWS KIWMara, IMapHUKOBBIN
addekr. YronapHas KuciaoTa U € coiau, X GU3NISCKHe U XMMHUUYSCKUE CBOMCTRA,
noiyyeHue u npumeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIMIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO3MCTBE.



[lepBoHavasIbHBIE MOHATHSA 00 OPraHMYECKUX BEUIECTBAX KAK O COCTUHEHUSAX
yriaepoaa (MeTaH, 3TaH, dTHJIEH, alleTUJICH, 3TaHOJI, TIUIEPUH, YKCYCHAas KUCIIOTA).
[IpupogHbie WCTOYHUKH YTIIEBOIOPOIOB (Yroyib, NPUPOIHBIN Ta3, HEDTH),
MPOAYKTBl WX TMepepadOoTKu (OEH3WH), UX POJb B OBITY M IMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OelIKaX, YIJIeBOIax — U UX
poid B OKH3HM 4eIOBEeKa. MarepuaibHOE€ E€IWHCTBO OPTaHMYECKUX U
HEOPTaHUYECKUX COCTUHCHUMN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, TMOIY4YCHHE U
npuMenenue. CoenuHeHuss KpeMHHUsi B mnpupoje. OOmme mnpenctaBieHus 00
okcuzae kpemuus (IV) m kpemuueBoit kucnore. CUIUKATHI, UX HCIOJb30BaHUE B
ObITy, B MPOMBIIUICHHOCTU. BaxkHeHe cTpouTeIbHbIE MaTepHalbl: KEpaMmHKa,
CTEKJIO, LIEMEHT, 0eToH, >kene300eToH. [IpobieMbl Ge30MmacHOr0 MUCHOJIb30BAHUS
CTPOUTEIHHBIX MATEPUAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii  IKCnepumenm: U3ydeHue o0pa3loB HEOPraHWYECKUX
BEILIECTB, CBOWCTB COJITHOM KHCIIOTBI, IPOBEACHUE KAYECTBEHHBIX PEAKIMNA Ha
XJIOPUA-UOHBI U HAaOMIOJAEHUE MPU3HAKOB HMX MPOTEKAHMS, OMBITHI, OTPAXKAIOIIUE
¢u3znyecKkue U XMMHUYECKHE CBOMCTBA TaJOT€HOB M UX COECIUHEHHH (BO3MOYKHO
UCIIOJIb30BaHUE BHIEOMATEPUAIOB), O3HAKOMJICHHE C O0pa3liaMH XJIOPUIOB
(rajmoreHu10B), 03HaKOMJICHUE ¢ 00pa3iiaMu cepbl U €€ COCTUHEHUSIMU (BO3MOKHO
MCIIOJIb30BaHUE BUJIEOMATEpUATIOB), HAOMIOAEHUE TIpoliecca OOyTJIMBaHUs caxapa
IO JCUCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3YYEHHUE XUMHUUYECKHUX
CBOMCTB pa30aBIECHHON CEpHOIN KUCIOTHI, IPOBE/ICHUE KAY€CTBEHHOW peaKiny Ha
Cyab(aTMOH ¥ HaONIOAEHUE TMpU3HAKa €€ NPOTEKaHWs, O3HAKOMIIEHHE C
(bu3nUecKuMu CBOMCTBaMHM a30Ta, Qocpopa W HUX COECOAUHEHUU (BO3MOMKHO
WCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), oOpa3liaMu a30THBIX U (HochHOpHBIX
yaoOpeHuil, mojiyueHue, coOMpaHue, paclo3HaBaHWE M H3YYCHHUE CBOWMCTB
aMMuaka, MpoBeJICHNE KaueCTBEHHBIX pEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u
M3yYEHHE TMPU3HAKOB HUX TMPOTEKaHUs, B3aUMOACHCTBHE KOHIIEHTPUPOBAHHOMN
a30THOM KHCIJIOTBI C MeIbl0 (BO3MOYKHO HCIIOJIb30BaHWE BUIAEOMATEPUAIIOB),
U3yYeHUE MoJieNiell KPUCTAUIMYECKUX PeIETOK anmasza, rpadura, dymiepena,
O3HAKOMJIEHUE  C  MPOLECCOM  aacopOUMU  pacTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM YIJIEM U yCTPONCTBOM MPOTUBOTA3a, MOJy4YeHUE, COOMpaHHeE,
pacno3HaBaHME M  HM3YyYEHHE CBOWCTB  YIVIEKMCJIOrO ras3a, IpOBEICHUE
KAueCTBEHHBIX PEAKIIMI Ha KapOOHAT U CHJIMKAT-UOHBI U U3yUYECHHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJICHHE C MNPOAYKIMEN CHIMKATHOM MPOMBIIUIEHHOCTH,
pElIeHHE 3KCIEPUMEHTANBHBIX 3a1ad N0 TeMe «BaxHeillne HeMeTauibl U UX
COEJIMHEHHUSD.



MeTa/ibl 1 UX COEAMHEHUS

OO6m1ast xapakTepUCTUKAa XUMUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHUHU
ux nonoxenus B Ilepuognueckon cucreme xuMuueckux dnemeHtoB [l WM.
MenneneeBa u crpoeHusi aroMmoB. CTpoeHue MeramioB. MeTtaiminueckasl CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeéTka.  DIEKTPOXUMHYECKUM  Psf
HanpspKeHUN MeTayioB. OU3nyYecKkue U XMMUYECKUe CBOMCTBa MeTamioB. OOmue
CIIOCOOBI TIOy4YeHHUsT MeTauioB. [loHSATHE O KOPPO3WMH METAJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTajgb, YYTyH, IIOPATIOMHHUIM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiuibl: nojoxeHue B [lepuoandeckon cucremMe XMMHUYECKUX
anemeHToB /. 1. MenaeneeBa, CTpOEHUME UX aTOMOB, HaXOXICHHUE B MPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbl U
TUJIPOKCUABl HaTpuss W Kanus. [IpuMeHeHHe MIEeNTOYHbIX METAUIOB W HX
COCIMHEHUM.

[[lenoyno3emenbHblE METa/Ibl MarHui W KajbllUil: IIOJIOXKCHHE B
Ilepuoanueckoin cucreme xumuueckux anemeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJeHue B npupoje. Puznueckre 1 XUMUYECKUE CBOMCTBA MArHUS
U Kaiblusa. Baxueimne coenuMHEHUs Kaiablus (OKCUI, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHHI: TTOJ10)KeHHE B [leproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToMa, HAXOXAEHUE B npupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA amtoMUHUA. AM(DOTEpHBIE CBOMCTBA OKCUJIA U THIAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [leprnoandeckoil cCUCTEME XUMUYECKUX 3J1E€MEHTOB /l.
. MenpgeneeBa, CTpOeHHME aroMa, HaxoxzaeHue B npupone. dusznueckue u
XHMHUYECKHEe CBOMCTBA xkeje3a. OKcuibl, THApOKCHABI U conu xkenesa (1) u xenesa
(1), wmx cocraB, CBOWCTBA W TOJIYYCHUC. XUMUUECKUI IKCHEPUMEHM '
O3HaKOMJICHHE C o0pa3liaMu METaJIJIOB U CIUIaBOB, UX (PU3UYECKUMH CBONCTBAMH,
U3YyYEHHE PE3YJbTAaTOB KOPPO3UM METAIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOJICUCTBUSI OKCHJIA KAJIBIUS U HATPHUS C
BOJIOM (BO3MOKHO HCIIOJB30BAaHUE BHUACOMATEPHAIOB), HMCCIIEJIOBAaHUE CBOWMCTB
KECTKOM  BOJBI, TMpollecca TOpPEHUs JKeje3a B KUCIopoje  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), MPU3HAKOB TNPOTEKAHUS KAYECTBEHHBIX
peakiuii Ha WOHBI: MarHusi, Kajiblus, aJlOMUHUA, HUHKA, xene3a (II) u xenesa
(1), meau (1), HaOMIOACHKME M OINMMCAHUE IPOIECCOB OKpAIIMBAHHUS IIJIAMEHU
MOHAMU HATpHs, Kallus U KaJdblusl (BO3MOXKHO MCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
ucciaenoBanne amMQGOTEPHBIX CBONCTB THUIAPOKCHIA QIIOMUHUS W THIPOKCHUAA



LIMHKA, pELIEHUE DKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Ba)kHelme MeTauibl U UX
COCTUHEHUSD).

XuMHUA U OKPYKAKIIas cpeaa

BemecrtBa 1 Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKHX peakuuid B ObiTy. IlepBas momomb mpu
XUMHYECKUX OKOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYyXKarolled cpeabl (MpeiesibHas IOIyCTHMast
KOHLeHTpauus BewecTs, aaiee — [1JIK). Poap XumMuu B pelieHnn 3KOI0THYECKUX
npobJieM.

Xumuueckuii IKCnepumeHm:
u3ydeHue o0pas3iioB MaTepHaioB (CTEKIIO, CIIABbl METAJJIOB, TOJIMMEPHBIC
MaTepHabl).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3EH MNpU H3YYECHUHM XUMHH B 9 Kiacce
OCYIICCTBJISICTCS 4Yepe3 HCIOJIb30BaHHE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATUHN, SBISIOMIMXCS CHCTEMHBIMU JIJISI OTICIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEeOpusl, aHalu3, CHHTE3, Kilaccudukanus, TMepUOJIUYHOCTh, HAOIOJICHHE,
OKCIIEPUMEHT, MOJCIIMPOBAHNE, W3MEPCHHE, MOJEIb, SBJICHHE, MapPHUKOBBINA
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusnka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHI,
WU30TOTBI, PATUOAKTUBHOCTh, MOJIEKYNa, JJICKTPHUECKHH 3apsjl, MPOBOJIHHKH,
MOJIYIPOBOJTHUKH,  JUAJIEKTPUKH, (OTODJEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAS
peméTKa, CIuIaBbl, (M3UYECCKUE BEIMYMHBI, CIMHHIIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COMHIIE.

buomorus: ¢orocuntes, apixaHue, Owocdepa, IKOCHCTEMa, MHUHEpaIbHBIC
yIOOPECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbI, TOPHBIE TTOPOJIBI, TIOJIC3HBIE
HCKOIIaeMEbIe, TOTUTHBO, BOJHBIC peCypCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBbI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHMS IPOrpaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYYCHHs] XMMHH B €AMHCTBE Yy4eOHOH H
BOCIIUTATENBHOU ESATENBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMA POCCUMCKUMU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMM II€HHOCTSAMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMHM M HOPMaMu IOBEIEHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0y4YarOIUXCSl.

JIM4HOCTHBIE ~ pPE3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOy4YarOLIHUXCS
PYKOBOJCTBOBATbCA CHCTEMOM ITO3UTHBHBIX II€EHHOCTHBIX OpHUEHTAIUHd U
pacIIMpeHne OIIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) DATPHOTHYECKOT0 BOCHUTAHUS. IICHHOCTHOTO  OTHOIICHHUS K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACJIEJIHIO,
NOHUMAaHUsl 3HAYEHUS XMMHUYECKOM HAyKH B >KM3HHM COBPEMEHHOIO OONIECTBa,
CHOCOOHOCTH BIIAJIETh TOCTOBEPHOU MH(pOpMaIueil 0 NepeoBbIX TOCTHKEHUAX U
OTKPBITUSX MUPOBOM M OTEUYECTBEHHOM XHMHH, 3aUHTEPECOBAHHOCTU B HAaYYHBIX
3HAHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA; 2) IPaKIAHCKOT0 BOCTIMTAHUS

IIPEACTABICHUS O COLMAJIbHBIX HOpPMAax M MpPaBUIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJIJIEKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEeIbCKOM, TBOPYECKOW M JIPYrUX  BHJAX
JeSITEJIbBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JEATENbHOCTH HpHU
BBIMIOJITHEHUM Y4€OHBIX, IIO3HABATEJIbHBIX 3a/lad, BBIIOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IAHNN YYEOHBIX MPOECKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
W B3aMMOIIOMOIIM B TIpollecce O3TOM Y4eOHOW JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBapUIIEH C ITO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHHUs IOCJIEICTBUM MOCTYIIKOB;
3) HEeHHOCTH HAYYHOT0 MO3HAHWS. MHUPOBO33PCHYCCKHE MPEICTABICHUS O
BEILIECTBE U XMMHYECKOM PEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKW U COCTABISIOLIME OCHOBY JUIsl IIOHMMaHUS CYLIHOCTH HAy4YHOU
KapTHUHBl MHpa, MPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS
IIPUPOABI, B3aUMOCBS3AX YEJIOBEKAa C IPUPOJHOM CpPEAOH, O pONIM XUMHHU B
IIO3HAHNUU 3THX 3aKOHOMEPHOCTEH; IT0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA
MOJlyYeHWE HOBBIX 3HAHMM TO XUMHUHU, HEOOXOAUMbIe i1 OOBSCHEHUS
HAOJI0JaeMBIX MPOLIECCOB U SBJICHUH, MO3HABATENbHOW, MH()OPMALMOHHOW H
YUTATEIbCKOM KyJIbTYpbl, B TOM YHCJE HABBIKOB CaMOCTOSITENbHON pabOThl C



y4eOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPATypOH, IOCTYIHBIMU TEXHUYECKUMH
cpeacTBaMu WH(GOPMAIIMOHHBIX TEXHOJOTHIA; HHTEPEC K OOYUCHHIO M TIO3HAHUIO,
J110003HATETFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOPa30BaHMIO, MPOCKTHOMN
Y HCCIIE/IOBATEBbCKOM ACATEIILHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH H
YPOBHs 00y4eHUsI B JajbHEHIIIEM;

4) ¢opMupoBaHUsSI KYJIbTYPbI 310POBbS. OCO3HAHWE IICHHOCTH YKH3HH,
OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3J10POBBIA 00pa3
YKU3HH, OCO3HAHUE MOCEICTBUI 1 HEMPUITUE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsl, HApPKOTHUKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIIOJICHUS] TpaBuI
0e30MacHOCTH MpU OOpalIeHUH C XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU
KHU3HU, 5) TPYAOBOro BOCHHUTAHUSI: WHTEPEC K NPAKTUICCKOMY H3YUCHHUIO
npodeccuil M Tpyda paszIMYHOTO pOJa, YBaXKEHUE K TpPyLy U pe3yjbTaTam
TPYIOBOU JEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE IIPUMEHEHUs IPEIMETHBIX
3HAHWM 1O XHMMHHM, OCO3HAaHHbI BBIOOP WHIMBHIYAJIbHOW TPAeKTOPHH
POJOJKEHN 00pa30BaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMUH, 0OIIECTBEHHBIX UHTEPECOB 51 noTpeOHOCTEH, yCIELIHON
NpOo(PECCUOHANIBHON  JESATENIBHOCTA W PAa3BUTHA  HEOOXOOUMBIX  YMEHUH,
TOTOBHOCTH aJalTUPOBAThCS B MPOPECCHOHAIBLHOU cpefe; 6) IKO0JOrnuecKoro
BOCIIMTAHMSA: DSKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOILIEHUE K TPUPOJE Kak
VCTOYHHKY KU3HM Ha 3eMJjie, OCHOBE €€ CYLIECTBOBAaHHs, NIOHUMAHUE LIEHHOCTH
3I0pOBOTO M 0Oe3omacHOTO o0pa3a »KW3HU, OTBETCTBEHHOE OTHOILICHHE K
COOCTBEHHOMY (DU3NUECKOMY M TICUXWYECKOMY 37I0pPOBBIO, OCO3HAHUE LIEHHOCTH
co0uroieHrs npaBuil 0€30M1acHOrO MOBEAEHUS MIPU padoTe ¢ BELECTBAMHU, a TaKXkKe
B CUTYallUsIX, YTPOXKAIOUINX 3J0POBBIO M XKU3HU JIIOJIEH; CIOCOOHOCTH MPUMEHSTh
3HaHUS, MOJYyYaeMble IPU U3YYEHHHM XWMHH, IJIs PELICHUs 3a1ay, CBSI3aHHBIX C
OKPYXKAIOWIEH MPUPOJAHOM CpEIOW, IS TMOBBILIEHUS YPOBHS JKOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00aJbHOIO XapakTepa IKOJOTUYECKUX MPOoOJIeM U MyTei
UX PELICHMS MOCPEICTBOM METONOB XUMMH, SKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATbCS MM B II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIBHOU
IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaIMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMHpOBaHUS MUPOBO33pPEHUS] OOIlIEHAy4YHbIe TMOHATHUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, TPOLECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETax M IMO3BOJSIIOT Ha
OCHOBE 3HAaHUUW M3 ATUX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAy4YHOM KapTUHE MUPA, U YHUBEPCAIbHbIE YueOHbIe NEeHCTBUS (ITO3HABATEIIbHEIE,
KOMMYHUKATHUBHBIE, PETYISATUBHBIE), KOTOpble 00€CIeunBalOT (OPMUPOBAHUE



TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NEATEIBHOCTH.

Ilo3naBaTe/ibHBIE YHHBEPCAJbHBbIE YueOHbI€e nelicTBUusl ba3oBbie

JIOTHYEeCKHe AeHCTBHA:

YMEHHsI HCHOJIb30BAaTh IPUEMBI JIOTMYECKOTO MBINUIEHUS IPU OCBOCHUU
3HAHMI: PacKpbIBaTh CMBICH XMMHYECKUX MOHSATHHI (BBLACIATH UX XapaKTEpHBIE
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JAPYTUMH TMOHSATUSMH), UCHOIB30BAThH
MOHATHUS Il OOBSICHEHHUS OTENIbHBIX ()aKTOB U SIBICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KJIacCU(UKAIIMM XUMHUYECKHX BEIIECTB M XMMHUYECKHX DPEAKLUH,
yCTaHAaBIMBATh MPUYUHHO-CICJCTBEHHBIE CBSI3U MEX]y OOBEKTaMU H3y4YEHUS,
CTPOUTDH JIOTUUECKUE PACCYXKACHUS (MHIYKTUBHBIC, NEAYKTUBHbIE, IO aHAJIOTUN),
JIeJ1aTh BBIBOJIBI M 3aKJIFOYEHHUs; yMEHUE IIPUMEHATD B IPOLIECCE IO3HAHUS IIOHATUSA
(mpeaMeTHblE MW METalpelMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
UCIIOJIb3yEMbIE B XHWMHH, NPEOOpPa30BBIBATH IIUPOKO MNPUMEHSIEMbIE B XHMHH
MOJICJIBHBIE MPEACTABICHUS — XMMUYECKUI 3HAK (CUMBOJI JIEMEHTA), XUMHYECKast
dbopMyna W ypaBHEHHE XWUMHUYECKOM pEaKkUUH — TMpPU PEIICHUH Y4eOHO-
ITO3HABATEIIbHBIX 337a4, ¢ YYETOM ITHUX MOJEIBHBIX INPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU H3yYae€MbIX OOBEKTOB — XUMHUYECKHX
BELIECTB U XUMUUYECKUX PEaKUUi, BBIABIATH 00IIKME 3aKOHOMEPHOCTH, TPUINHHO-
CJIEICTBEHHBIE CBSI3M U POTUBOPEYUS B U3y4AEMBIX MPOLIECCAX U SIBJICHUSAX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HWCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHKS, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TTPOBEPKE
MPaBUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKIEHUH; MPUOOPETEHHUE  OmMbITa IO
MJIAHUPOBAHWIO, OpPTaHW3AMM W TIPOBEACHUIO YYCHHUYECKHX JKCIICPUMEHTOB,
yMeHUE HaOJI0IaTh 3a XOJOM ITPOIIeCcca, CaMOCTOSATEIBLHO IMPOTHO3UPOBATH €T0
pe3ynbTart, GopMyIupoBaTh 000OIIEHHS ¥ BBIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHNS, COCTABIATH OTUET O MPOJICTAaHHOMN padoTe.

Pabora c undopmanueii:

YMEHUE BBIOMpPATh, aHAJU3UPOBATh W HWHTEPIPETUPOBATH HH(GOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM IPEICTABICHUS, MMOTYYAEMYIO U3 Pa3HBIX HUCTOYHHKOB
(Hay4HO-TIOMYJIIpHAsE ~ JIUTEpaTypa XUMHYECKOTO COJIEpKaHHs, CIPABOYHBIC
nocoOus, pecypcel VHTepHETa), KPUTHYECCKH OIICHWBATh IPOTHBOPCUYHMBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh PAa3IMYHbIe METOJBI M 3ampOChl MPHU TIOUCKE W OTOOpE
UHPOPMAIIMU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIWMBIX [JISl BBITIOJHEHHUSI
y4eOHBIX U TI03HABATEIBHBIX 33]1a4 OMPEACIEHHOTO THIA, MPUOOPETEHNE OTbITA B
0o0JaCTH  WCMOJIB30BaHUSI  MH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHUH,



OBJIaJICHUE KYJbTYPOl aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMANIbHYIO (pOpMY Tpe/CcTaBICHHs HH(OOPMALIUU U
WUIKOCTPUPOBATh pEIIaeMble 33Ja4d HECIOXHBIMM CXEMaMH, JAUarpaMMaMu,
apyrumu  popmamu rpadukd M HUX KOMOMHAIMSMU, YMEHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh B Mpolecce yueOHOoM u

UCCJIEI0OBATENHCKONW NEATETbHOCTH MHGOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOWIEW NpHPOIHON
CpEBbL.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHUSI 3a/JaBaTh BONPOCH (B XOJe Auaiora W (Wiu) JUCKYCCHH) II0
cyumiecTBy  oOcCyXJaeMoll  TeMbl, (OpPMYJIHpPOBaTb CBOM  HPEUIOKECHUS
OTHOCUTEJIBHO BBIMOJIHEHUS TMPEMJIOKEHHOW 3aJaud; YMEHHUS MPEACTaBIAThH
MOJIyYEHHbIE  pEe3yJbTaThl MO3HABATEIbHOM JIESATENIBHOCTHU B  YCTHBIX H
MHACbMEHHBIX  TEKCTAaX; JIeJlaThb MPE3CHTALMI0  PE3YyJbTAaTOB  BBINOJHEHUS
XMMHUYECKOTO IKCIEpUMEHTa (J1abopaTOPHOTO OIbITa, J1a0OpATOPHOU pabOThI IO
UCCJIEIOBAHUIO CBOWCTB BEILECTB, YYEOHOrO TMPOEKTAa); YMEHHsS y4eOHOTO
COTPYIHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOW TO3HABATEIBHOM U
UCCIIEIOBATENCKON JAESTEIbHOCTH TPU PELIEHUH BO3HUKAIOLIUX MpodjieM Ha
OCHOBE yu€Ta OOIIMX MHTEPECOB W COTJIACOBAHUS TO3UIUN (00CYyX AeHUS, 0OMEH
MHEHUSMH, «MO3TOBbIE€ IITYPMbD», KOOpPJIWHALMA COBMECTHBIX JCHCTBUH,
OTpeIeJICHNE KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHOW paOOThI U IPYTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENIBHO OIPEAENATh LU JEITEIIbHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
JesATEeIbHOCTh, BBIOMpaTh Hanbosee 3P(HEeKTUBHBIE CIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATEJIbHBIX 337a4, CAMOCTOSITENBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aITOPUTM JECUCTBUM TP BBIIOJIHEHUM 3aJaHUA C  YYETOM
MOJIYYeHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBICHHOW LENIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMble B YCIOBUU 3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
CoNlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (QenepanbHO paboueld MporpamMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHHSA, YMEHHUSI M CIIOCOOBI
NneucTBul, crnenuduueckue Uil MPEIMETHOM 00yacTH  «XUMUS», BB
JNEATEIBHOCTH MO  MOJIyYEHHUIO HOBOTO  3HAHUA, €ro  MWHTEpIpETaluU,
npeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3JIMYHbIX yUEOHBIX U HOBBIX CUTYaIlHX.



K xoniy oOydenus B 8 kiiacce npeaMeTHble pe3ysibTaTbl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

* PaCKpbIBaTh CMBICJ OCHOBHBIX XHMHMUYECKHX IOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAasT U HEOAHOPOJHASA), BAJCHTHOCTh, OTHOCUTEIbHASI aTOMHAas U
MOJIEKYJISIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs XMMUYECKOrO AJIEMEHTa B COCIMHEHHH, MOJIIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasl peakmus, KIaCCH(PUKAIUSI PEaKIHUid: PEaKIuu
COCIMHEHMUS, PEAKIIUU PA3JIOKEHUS, PEaKIIUU 3aMEIlEHHUs, peaKIIMi 0OMeHa,
9K30- U DHJOTEPMHUECKHE PEAKIMHU, TEIUIOBOU A(PQPEKT peakuuu, sapo
aToMma, DJICKTPOHHBIM CJIOM aToma, aToMHas OpOUTallb, paguyC aToMma,
XUMUYECKasi CBA3b, MOJIAPHAs W HEMOJISIpHAs KOBAJEHTHAasl CBsI3b, MOHHAs
CBSI3b, MOH, KATHOH, aHWOH, PacTBOP, MaccoBasi J0Jsl BelecTBa (IIPOLICHTHAS
KOHIIEHTpAIMsl) B pacTBOPE;

* WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX
MOHATHM W TNPHUMEHATH J3TH IIOHATHS IIPU OINHUCAHUM BEIIECTB M HUX
IIPEBPAILECHN;

HCIIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTaBJIeHUs] (POPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIIHIA;

OTPENICNIATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENCHb  OKUCJECHHMS  DJEMEHTOB B OWMHApHBIX  COCIUHEHMUSX,
MIPUHA/JIC)KHOCTh BEIIECTB K OIPEICIEHHOMY KJIIACCY COCIUHEHUH I10
dbopmynaM, BHUJ XUMHUYECKOW CBS3M (KOBaJleHTHAasT W HOHHAas) B
HEOPraHUYECKUX COCIUHEHUSIX;

packpeiBath cMmbIci [lepuogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX moJioxkeHus B Ilepuomgmdeckoil cucreme,
3aKOHOB  COXpPAHEHHWSI  MacChl  BEUIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTapo;

OMHUCHIBATh U XapakTepu3oBaTh Tabmuunyto Gopmy Ilepuoamdeckoi
CHUCTEMbl XUMHUYECKHUX AJIEMEHTOB: pa3InvaTh NOHATUS «TJIaBHAS MOATPYyMIa

(A-rpynma)» u «mnobounas moarpymnmna (b-rpymnma)», mameie u OombIme
Nepuoabl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPbIE HMEITCS B TaOuUIe
«Ilepnoguueckass cucrema XxuMu4deckux aiaemeHToB [[. M. MenneneeBa» ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB
(coctaB u 3apsa amapa, o0IIee YUCIO AICKTPOHOB M pacmpeesieHne uX ITo
AJIEKTPOHHBIM CJI0SIM);



* KJIACCU(PHULMPOBATh XMUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBa,
XUMHUYECKHE peakiuu (M0 YMCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIHH
BEIIECTB, [0 TEIIOBOMY 3D PeKTy);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBAa BEILECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIasl OMHMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHHIA COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KA4E€CTBEHHOI'O
COCTaBa, BO3MOXHOCTM IIPOTEKAaHMS XUMHUYECKUX IPEBPAILICHUN B
Pa3JIMYHBIX YCIIOBUIX;

BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJK0 XUMHYECKOTO JJIEMEHTa MO0 (opMmyse COeIUHEHus,
MacCOBYIO JIOJIKO BEILECTBA B PaCTBOPE, IPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHAYECKON PEAKLINH;

IIPUMEHSITh OCHOBHBIE OTIEpAIliy MBICIUTEILHON JEATCIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, O0000IlIeHNe, CHUCTeMaTU3aluio, KiIacCUuPUKAIIUIO,
BBISIBIICHUC TPUYMHHO--CJICCTBCHHBIX CBS3CH — U1 W3YYCHHS CBOWMCTB
BCILIECTB U XMMHUYECKUX PEaKIIMi, €CTECTBEHHO-HAYYHBIC METOIbI TTO3HAHUS
— HaOMIOJICHUE, U3MEpPEHUE, MOJCIMPOBAHUE, AKCICPUMEHT (pEabHBIM H
MBICJICHHBIN);

CJIEIOBaTh MpaBUJIaM IOJIb30BaHUSI XUMUYECKOM MOCYJI0M U 1TaOOpaTOPHBIM
o0opyJoBaHMEM, a TaKXke IMpaBuiaM oOOpalleHusi C BEIIeCTBaMU B
COOTBETCTBMM C HHCTPYKUUSMHM 10  BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX ONBITOB MO MOJYYEHUIO U COOMpaHHIO ra3000pa3HbIX BEILECTB
(Bomopoa M KHCIOPOJA), HMPHUIOTOBJIEHHUIO PACTBOPOB C OMNPEIEIEHHOU
MAacCOBOM JOJIe PacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh WU IPOBOJUTH
XUMHUYECKUE SKCIEPUMEHTHl 1O PAClO3HABAHUIO PACTBOPOB WIEJNOYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMyC, (peHondTanent, METHIOPAHK U
JpyTHE).

K xoniy o0yuenus B 9 kjiacce npeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

* PaCKpbIBaThb CMBICII OCHOBHBIX XUMHWYECKHUX TIIOHATHUNA: XHUMHYECKUUI
AJIEMEHT, aTOM, MOJIEKYJIa, WOH, KATHOH, AaHHOH, MPOCTOE BEILIECTBO,
CJIO)KHOE BELIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPUIATENBHOCTh, CTEIEHb
OKHCJICHUS, XUMUYECKasi PEaKlMsl, XUMHUYECKas CBA3b, TEIIOBOM 3PQeKT
peaxiuu, MoJib, MOJIIPHBIN 00BEM, PACTBOP, IMEKTPOJIUTHI, HEIJEKTPOIHTHI,
AIIEKTPOJIUTUUECKAs AUCCOLUAIIMS, PeaKIIMd HOHHOTO OOMEHa, KaTalnu3arop,
XUMHUYECKOE paBHOBECHE, OOpaTuMble U  HeoOpaTHMMbIE  PEaKLUH,



OKHCJIUTECILHO-BOCCTAHOBHUTEIBLHEIC peaxkuuu, OKHCJIUTEIb,
BOCCTAHOBHTEJIb, OKHCJICHHE n BOCCTAHOBJICHHUE, aJJIOTpOMNHS,
aM(OTEPHOCTh, XUMHUUYECKAs CBSI3b (KOBAJICHTHAsS, MOHHAS, METAJUTMYECKas),
KpUCTAJUIMYECKass pemeTka, KOpPpPO3Us METaIOB, CIUIaBbl, CKOPOCTh
XUMHUYECKOW peakiuu, NpeaeabHo jgomyctumas KoHueHtpamusa [IJIK
BCIIIECTBA;

HIUIFOCTPUPOBATE  B3daMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHH |
IMPUMCHATD 3THU IOHATHUA ITPH OIMMCAHNH BCIICCTB U UX npeBpameHHﬁ;

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JIJIsl COCTaBlIeHUs (hOPMYJ BEIlIECTB
U YPAaBHEHHUI XUMUYECKHUX PEaKIUi;

ONPENECIIATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUS XUMHUYECKUX JJIEMEHTOB B
COCAMHEHUAX Pa3IMYHOIO  COCTaBa, IIPUHAICKHOCTH BEUIECTB K
onpeaen€éHHOMY KJIacCy COEMHEHHUI 0 (popMyiaM, BUJ XUMHUYECKOU CBS3H
(KoBaJieHTHAsl, MOHHAS, METAIUIMYECKAs) B HEOPIAHMYECKUX COCIUHEHUSIX,
3aps] HMOHAa IO XUMHUYECKOW (opmyne, xapakTep Cpelpl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHMM, TUI KPUCTAIIMYECKOU PEIIETKU
KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca Ilepuomuueckoro 3akona JI. U. MengeneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAHUE: OINHUCHIBAaTh U  XapaKTepU30BaTh
tabnuunyto ¢opmy Ilepuoanueckoit CUCTEMBl XHUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATHS «rjaBHas mnoarpynmna (A-rpynma)y u  «mobovyHas
noarpymnmna (b-rpynma)», wmameie u OosbliMe€ TEPUOIBI, COOTHOCHTH
0003HaYEeHUs1, KOTOPhIE UMEIOTCS B MEPUOTUUYECKON TaOIUIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMUMHUYECKHX 3JIEMEHTOB (COCTaB U
3apan  sapa, oOIiee YHCIO DBJIEKTPOHOB M paclpelesieHue HX TI0
ANIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIHME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOWCTB DJIEMEHTOB W HMX COCJAMHEHUN B Mpelesax MallbIX IMEepUOIOB U
[JIABHBIX MOJATPYIM C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(HUIIMPOBATh XMUMHYECKHE DJIECMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMUYCCKHE peakuuu (10 YHUCIy M COCTAaBY YYacTBYIOIIMX B PEaKIHH
BEIIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTETCHEH OKHCICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CcHEU(PUUECKUE XUMHUYECKHE
CBOWCTBAa TMPOCTHIX U CIIOXKHBIX BEIIECTB, IMOJTBEPKIasi OMNUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U HMOHHBIX YPAaBHEHH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi;

* COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUUECKON JUCCOIMALIMK KUCTIOT, IeJI04Yeit
U COJIEH, TIOJIHBIE M COKpAIEHHbIE YpaBHEHUS pPEaKlMii MOHHOTO oOMeHa,



YpaBHCHUA peaKHHﬁ, MNOATBCPXKAAOIIUX CYIICCTBOBAHNC TeHETUYECKOM
CBA3H MCIKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB,

pacKkpblBaTh  CYHIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIHid
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHMSI XHMHUYECKUX TPEBpPAIEHUNH B Pa3IMUHBIX
YCIIOBUSX;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO MU MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIO XHMHYECKOTO »dJIeMeHTa 1o (opMmylie COeIUHEHHS,
MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHAYECKOMN PEAKLINH;

coOJI0/IaTh MpaBwUiia MOJIb30BAHUS XMMHYECKOW MOCYI0M U J1ab0paTOpHBIM
obopynoBaHuEM, a TakXke TMpaBuia OOpallleHUs C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKIUSMH 10 BBINOJHEHHIO  J1a00OpaTOPHBIX
XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(amMmaka u yrieKkucioro rasa);

IPOBOJUTEH PEAKIIMH, MOJITBEPKAAIOIINE KaUeCTBEHHBIA COCTaB Pa3IMYHbIX
BEIIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJOpUI-, OpPOMHUI-, HOAWI-,
kapOoHat-, docdar-, cunmkar-, cyibhar-, TUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI M HWOHBI HM3YYCHHBIX METAJIJIOB, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

IIPUMEHSTh OCHOBHBIE OTIEpAIlii MBICIUTEILHON JEATCIIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEMAaTHU3aI1I0, BBISIBICHUE MPUYUHHO-
CIICICTBCHHBIX CBSI3CH — JISI M3Y4YEHHUS CBOWCTB BEIISCTB M XUMHUYCCKUX
peakuii, ECTECTBEHHO-HAYYHBIC METOJbI TIO3HAHWA — HaOIIOICHHE,
M3MepeHre, MOJACIMPOBaHNE, SIKCIICPUMEHT (PEaTbHBIM M MBICIICHHBIHN ).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 9acoB

Ne HaumenoBaHue pa3jieioB U JyiekTpoHHbIE (U(PPOBLIE)
n/n TeM NPOrpaMMsbl Bcero KonTpoubHbIe IpaxTHaeckhe o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pasznea 1. IlepBoHayaiibHbIe XMMUYECKHE TOHATHS
Xumusi — BakHas 00J1acTh
€CTCCTBO3HAHUA U Bubimoreka HOK
11 NIPAKTHYECKOU JCATEIbHOCTH S 0 2 https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemntecTBa 1 xumMmnueckue bu6mmoreka [IOK
1.2 peakuuu 15 1 0 https://m.edsoo.ru/7f41837¢c
Wroro mo paszneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelEeCTB
Bo3znyx. Kucnopoa. [Tonsitue bubnuoteka [JOK
2.1 00 oxcuaax 6 0 0 https://m.edsoo.ru/7f41837c
Bonopoa.llonsitue o kucnorax bubnuoteka [JOK
2.2 U COJIAAX 8 0 1 https://m.edsoo0.ru/7f41837c
Boga. PactBopsl. [Tonsitue 06 bubmuorexa [JOK
2.3 OCHOBaHMSAX 5 1 1 https://m.edso0.ru/7f41837c
OcHOBHbIE KJIACCBI bubnmnoreka [JOK
2.4 HEOPraHUYECKUX COCIUHEHUN 11 - 1 https://m.edsoo.ru/7f41837c
Hroro o pazneny 30
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Pasznea 3. [lepuoauyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMeHToB /. U. MenpgesieeBa. CTpoeHue aToMOB.

XumMuuyeckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHDBIE peaKknuu

[Iepnoanueckuii 3aK0H U
[Teproaudeckas cuctema Bub6nuoreka [IOK
31 XMMHYECKUX d1eMeHTOB [I. 1. ! 0 https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMmuyeckas CBA3b.
bu6mmoreka [IOK
3.2 OxuCIuTeNEHO 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
Pesepsroe Bpems 3 0 https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O
T[TPOTPAMME 68 4
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9 KUIIACC

KosauyecTBo 4yacos DJIeKTPOHHBIE
Nen/ HaumeHoBaHMe pa3ae/ioB H TeM (mudposrie)
[
2 IPOrpaMMbI Beero Kontposbnsie | Ipakruueckue | 00PasoBaTeslbHbie
paboTnI padoThI pecypebl
Pa3znea 1. BeniecTBO U XUMHUYeECKHE PeaKIUU
[ToBTOpEHME U yriyOiieHne 3HaHUH OCHOBHBIX bubnnorexa [JOK
11 paszenoB Kypca 8 kiacca 5 1 0 https://m.edsoo.ru/7f41a636
OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX bubnnoreka [JOK
12 peakuuii 4 0 0 https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLUAIIHS. bubnuorexa [JOK
' XUMHUECKUE PEaKIK B PACTBOpPaxX 8 1 1 https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M X coeIMHEHUS
OO6m1ast xapakTepruCTUKa XUMUYECKHUX bubnuotexa [JOK
2.1 anemeHToB VIIA-rpynmsl. ["anorenst 4 0 1 https://m.edsoo0.ru/7f41a636
OOm1ast XapaKTePUCTHKA XUMHYECKHIX
29 snementoB VIA-rpymmbl. Cepa u €é 6 0 0 bubuorexa TIOK
COCIMHEHHS https://m.edso00.ru/7f41a636
OO01mas xapakTepruCcTHKa XUMUIECKIX
23 anemMeHToB VA-rpymmbl. A30T, pocdop u ux 7 0 1 bubuorexa TIOK

COCIMHCHUA

https://m.edsoo.ru/7f41a636
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OO01mmas XxapakTepruCcTHKa XUMUIECKUX

bu6mmoreka [IOK

24 anemeHToB |VA-rpynmnsl. Yriepoa u KpeMHUMA 8 .
¥ HX COEHHEHIS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Paznen 3. MeTaJUIbI M MX COeAUHEHUS
. bu6mmoreka [IOK
3.1 Obuwe cpoiicTa MeTaIOB 4 https://m.edso0.ru/7f41a636
5 bu6mmoreka [IOK
3.2 BaxxHelnme Metauibl 1 UX COSIUHEHUS 16 hitps://m.eds00.ru/7f41a636
Wroro mo paszneny 20
Pa3nen 4. Xumus u okpyxamwomas cpeaa
bu6mmoreka [JOK
4.1 BemiectBa u Matepuansl B )KM3HU YEJIOBEKA 3 hitps://m.edsoo.ru/741a636
Wroro mo paszneny 3
bu6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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HOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

KoaudecTBO 9acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Nara o0pa3oBaTejibHbIE
) Tema ypoka ecypchbl
n/n Beero Kontpoabubie | Ilpaktuueckue | y3yyemnsi | PCCYP
padoThI padoThI
[Ipeamer xumun. Ponb XUMUU B KU3HA bu6nmorexa LIOK
1 yeloBeKa. Tella U BellecTna 1 0 0 https://m.edsoo.ru/ff0d210c
bubnuoreka [{OK
2 ITonarue o MeTogax MO3HAHUS B XUMHHU 1 0 0 https://m.eds00.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
paboThI B 1a0OPaTOPUU U IPUEMBI Bu6mmorexa [IOK
3 oOparleHus ¢ 1ab0paTOPHbIM . 0 . https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
Yucrele BemecTBa 1 cMech. CriocoObl bubmmoteka IIOK
4 paszaeneHus cMecen 1 0 0 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
5 cMecell (Ha MPUMEPE OYUCTKH 1 0 1 BH6H'HOTeKa LOK
MOBAPEHHOI COMH)» https://m.edsoo.ru/ff0d28c8
but6mmoreka [IOK
6 ATOMBI 1 MOJIEKYJIbI 1 0 0 https://m.edsoo.ru/ff0d2a6c
XuMHYecKre dIIEMEHTBI. 3HAKU bubnunorexa LIOK
! (CHMBOJIBI) XUMHYIECKHX DJIEMEHTOB 1 0 0 https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6c
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bubnunoreka LIOK

9 ATOMHO-MOTICKYTAPHOE YICHHE https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumudeckass (opmyna. BaneHTHOCTH Butmmorexa IIOK
ATOMOB XHMHUIECKIX 2IEMEHTOR https://m.edsoo.ru/ff0d2eae
OrtHocuTeNnbHas aTOMHAs Macca. bu6mmoreka [IOK

11 OTHOCHTENBHAS MOJIEKYIISIPHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBast 10711 XUMHUYECKOTO dJIeMEHTa bubnnoreka [JOK

12 B CO€IUHEHNU https://m.edsoo.ru/ff0d350c
KomnnuectBo Bemectsa. Moib. bu6mmoreka [IOK

13 MonsipHas macca https://m.edsoo.ru/ff0d5230

du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK

14 XUMUYeCKas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycioBus MPOTEKAHUS bubnuoreka [IOK

15 XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmnoreka [JOK

16 XUMHUYECKUE YpPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl

17 BEIIECTBA 110 YPABHEHUAM XHMUYIECKUX bub6mmorexa IIOK
peaxuuit https://m.edso00.ru/ff0d5708
Knaccudukanus XuMHYeCKUX peaKIIuii

18 (coenuHEeHus, pa3JIOKEHHUS, 3aMEILCHMS, bubmorexa HOK

oOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JJomoHOCOB —

19 yuénplidHImKIoneaucT. O600IIeHne 1 bubuorexa TIOK
CHCTEMATH3AIMS 3HAHMI https://m.edsoo.ru/ff0d40c4

2 Kontponbnas padota Nel o teme bubmuorexa [JOK
«BelecTBa 1 XMMUUECKUE PEAKIIMN https://m.edso0.ru/ff0d4290
Bo3nyx — cMech razos. Coctan bu6mmoreka [IOK

21 Bo3ayxa. Kucinopon — snemeHT u https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ou3nyeckue U XMMHUYECKHE CBOMCTBA

22 KUCJIOpoa (PeaKiMy OKUCIICHHUS, Bub6mmoreka IIOK
ropenne). [TonsTie 06 okcHAaX https://m.edsoo.ru/ff0d4614
CriocoObl osTyyeHHs KUCIOpoaa B

23 7a00paTOPUM M IIPOMBIIIIEHHOCTH. bubnuorexa TIOK
I —— https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt xumuueckomn

Y peaKIyu, TIOHSATHE O Bu6morexa [[OK
TEPMOXMMHUYECKOM YpPaBHEHHUH, DK30- U https://m.edso00.ru/ff0d4790
SH/IOTEPMHUECKUX PEAKLUAX
Tomnuso (HedTh, yroib U MeTaH).

25 3arpsi3HEHHE BO3/1yXa, CITIOCOOBI €T0 bu6miorexa [IOK
IPEIOTBPAICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pabora Ne 3 o Teme

26 «IToryyenue U coOOMpaHKe KHUCIOPO/Ia, bu6miorexa [IOK

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae?
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Bonopon — aneMeHT u npocroe

bubmuoreka [JOK

21 BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK

28 Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 IlonATre o KUCIOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
Crioco6bl moTy4eHust BOAOPO/Ia B bubnuorexa [JOK

30 naGoparopun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padbora Ne 4 o Teme

31 «ITonyueHue u cobupanue BOIOPOA, BH6H.HOTeKa LOK
H3yHEHHE ero CBOHCTE» https://m.edsoo.ru/ff0d4f42
MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [HOK

32 ABoraapo https://m.edsoo.ru/ff0d542e
Brruncinenus o0b€Ma, KOJIUYECTBA

33 BEIIECTBA I'a3a [0 €r0 H3BECTHOMY bu6miorexa [IOK
KOITMYECTBY BEIECTBA WIIH 0OBEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 00bEMOB ra3oB 1o

34 YPAaBHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmmoreka [IOK
06BEMHEIX OTHOIICHHI 308 https://m.edsoo.ru/ff0d5708
DU3NYECKUE U XUMUYECKUE CBOMCTBA bubnmoreka [JOK

35 BOJbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonsitre 06 bubnmoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopna kak pacrBopurens. HacbinieHHbie

bubmuorexa [JOK

37 1 HEHACBIIIEHHbIE pacTBOphl. MaccoBas
JI0J1s1 BEIIECTBA B PACTBODE https://m.edsoo.ru/ff0d5b40
[Ipaktuyeckas pabora Ne 5 o Teme

38 «HpHFOTf)Bnerme paCTBcpoB c ) Bu6moreka [JOK
OIIPENCIICHHON MacCOBOU J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BELIECTBA»
KonTponbnas padorta Ne2 o teme bubnnorexa [HOK

39 «Kucnopoa. Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KIacCUPUKALINS, bu6mmoreka [IOK

40 HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonmyyeHue U XUMHUECKUE CBOICTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubsmorexa LHOK
OKCHIIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cocTaB, KJIacCU(pUKAIHs, bubnuorexa [JOK

42 HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK

43 OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukarms, bu6mmorexa [IOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

A5 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnoreka [JOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeanue): HOMEHKIATypa,

46 CII0COOBI MOTYYEHHUS!, XUMHYECKUE bubmorexa [IOK
CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME Bu6miorexa IIOK

47 «OCHOBHBIE KJIACCHI HCOPraHN4YCCKUX https//medsooru/OOade?C
COEIUHECHUIN»

['enernueckass CBs3b MEXIy KiacCaMu bu6mmoreka [IOK
48 HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka [IOK

49 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUI https:/m.edso0.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHX bubsmorexa LHOK
coenpuennii™ https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKU KIAaCCHPUKAITUN

51 XUMHUYECKHX 251eMeHTOB. [ToHsATHE O Bubnmorexa IIOK
IPYIITAX CXOJHBIX SIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepuoanueckuii 3aKOH U

52 [lepuonnueckas cucteMa XMMHUYECKUX brbmorexa [IOK

https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
3 bu6mmorexa [IOK

5 1lepuoe!, rpymmsl, IOArpyIIEL https://m.edsoo.ru/00ada52c

£4 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CtpoeHue 3J1eKTPOHHBIX 000J0UeK

55 aTOMOB 2JIEMEHTOB [IeproanIeCcKOi BH6HT’IOTeKa HOK
cucremsi JI. M. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuka XMMHUYECKOTO

-~ 3JIeMEHTA MO €ro MOJO0KEHUIO B Bu6muorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuonuyeckoro 3aKoHa Jist
pa3BUTHUA HAyKU U npakTuku. /. W. Bu6uorexa [JOK

S Menzenees — yuéHslid, reiaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK

58 XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

59 HonHas xuMueckas CBA3E https://m.edsoo.ru/00adac34
KoBaneHTHas nosnsipHast XUMHYECKas bubnuoreka [IOK

60 CBA3b https://m.edsoo.ru/00adaab8
KoBaneHTHas HenoysspHas XuMu4ecKas bubnuoreka [IOK

61 CBA3b https://m.edsoo.ru/00adaab9

bu6mmorexa [IOK

62 CTenens oxucieHus https://m.edsoo.ru/00adae28
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [JOK

63 peaKIum https://m.eds00.ru/00adb076

bu6mmorekxa [IOK

64 OkucIUTENU U BOCCTAHOBUTEIHN https://m.eds00.ru/00adb076

65 Kontponbnas padota Ne4 o teme bubnuotexa [JOK
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((CTpOCHI/Ie aroma. XUMHUYECKas CBA3b»

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

PesepBHeiit ypok. O600ICHHE U

bubnunorexa LIOK

66 CUCTEMATH3aLMs 3HAHUH 1 https://m.edsoo.ru/00adb33c
Peseprublit ypok. O6o0mIeHNE U Bu6mmoteka [JOK
67 crucTemMaTu3auuvs 3HaHU 1 https://m.edsoo.ru/00ad9ch2
PesepsHblit ypok. O60011eHME 1 Bbu6mmoteka [JOK
68 crucTemMaTu3auurs 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KUIIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe UG pOBbIE

No Jlata oOpa3oBaTe/IbHbIE
/i Tema ypoka Beero KonrTpoabubie | IlpakTuueckue usydenusi | Pecypebl
padoThI padoThI
[Teproanueckuii 3aKoH.

1 [Tepuoanueckas cucteMa XUMUYECKUX 1 0 ) Bu6mnuorexa [JOK
sneMeHToB /[. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKUX 3JIEMEHTOB 1 0 0 brbmorexa LIOK
MEPBBIX TPEX TIEPHOJIOB https://m.edsoo.ru/00adb6b6
Knaccudukarmus 1 HoMeHKIaTypa bubnuorexa [JOK

3 HEOPraHUYECKUX BELIECTB 1 0 0 https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI bu6nmoreka [JOK

4 KPUCTAJITIMYECKUX PEIETOK 1 0 0 https://m.edso0.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriaydaeHue 3HaHui 1 1 0
OCHOBHBIX Pa3ZeioB Kypca 8 Kiacca»

Knaccudukanus XuMu4eckux peakuui bubnuoreka [IOK

6 10 Pa3JIMYHbBIM IIPU3HAKaM 1 0 0 https://m.edso0.ru/00adbch0
[ToHATHE O CKOPOCTH XUMUYECKOMN

7 peakiuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 Brbmorexa LIOK

TCTCPOTCHHLBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.

8 MDakTOpBbI, BIHUAIOIIME HA CKOPOCTh bubsmorexa IOK
XHMHUECKOH PEAKIIHH 1 TIOJOKEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopus IIEKTPOITUTHICCKOM

10 aucconuanyi. CuiibHBIC U CIa0bIe brbmorexa LIOK
AEKTPOIHTHI https://m.edsoo.ru/00adcd68

. bu6mmoreka [IOK

11 HoRHBIC ypaBHEHNA PeaKIM https://m.eds00.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U

12 OCHOBaHHMI B CBETE NPECTABICHHN 00 bu6miorexa [OK
EKTPOIHTHIECKOH JHCCOMHAIIT https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 TIpe/ICTaBIeHNH 00 brbmorexa [IOK

. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYCCKON TUCCOITUAIINN
. bu6nmoreka [IOK

14 llonaTe o rupomise conei https://m.eds00.ru/00add9d4
O06o01IeHre U cucTeMaTUu3alus bubnmoreka [JOK

15 3HAHUHI https://m.edsoo.ru/00addd12
[TpaxTiueckast pabora Ne 1.

16 «PereHne 3KCepUMEHTATbHBIX brbmiorexa [IOK

3amau»

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

Kontponsnast padora Ne2 o reme

17 «DIEKTPONTUTHYECKAS AUCCOLUALIMS. BhH6H37TeI;a HOI; i
XUMHYECKUE PEAKLIUH B paCTBOPAX)» {tps.//m.eds00.ru/00addecO
OO0m1as XxapakTepucTHKa rajJoreHoB.

18 XUMHYECKHE CBOWCTBA Ha TPUMEPE bubuorexa TIOK
xjopa https://m.edsoo.ru/00addfe2

19 XimopoBogopoa. CoJisiHast KHCIIO0Ta, bu6mmoreka [IOK
XUMUYECKHUE CBOWCTBA, MOTYyYEHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[IpakTrueckast padora Ne 2 o teme

20 «IToydeHne CONSHOM KHCIIOTEL, bubmmoreka [IOK

. . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTBY»
Borurcnenus o ypaBHeHUAM

21 XMUMHYECKUX PEaKIInii, €CITU OUH U3 bu6morexa [HOK

PEAreHTOB JaH B M30BITKe https://m.edsoo.ru/00ade488
OO6m1ast XxapakTepucTHKa SJIEMEHTOB bubnuorexa [JOK

22 VIA-Tpymms! https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIMY CEPBI.

23 Haxoxnenue cepbl 1 €€ COEJMHEHUN B Bu6nuoreka [IOK
npupoe. XMMHUIECKHE CBOMCTBA Cephl https://m.edsoo.ru/00ade64a
CepoBoaopos, cTpoeHue, Gu3ndeckre bubnuorexa [JOK

24 1 XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,

25 (u3HUecKre ¥ XUMHIECKHE CBOWCTBA, bu6miorexa [OK

IIPUMEHEHHE

https://m.edsoo.ru/00adea28
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Xumudaeckue pE€aKknuuy, JcxKaluc B
OCHOBC ITPOMBIIIJIEHHOI'O crocoba
MMOJIYy4YCHUSA CCpHOfI KHCJIOTHI.

bu6mmoreka [IOK

26
XMMHHYECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKPYXKArOIICH CPeJIbl COCAMHCHUSIMH
cephl
Beruucienue MaccoBoil 101U BBIXOJ1a bubmuorexa [JOK

21 IIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a

28 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnmoreka [JOK
VA-rpynmsbl. A30T, paclipocTpaHeHHE https://m.edsoo.ru/00adeea6
B IIpHpOJie, PU3NUYCCKUE U
XUMHYECKHE CBOMCTBA
AMMHak, ero Gpu3nIecKue u

29 XHMHYECKUE CBOMCTBA, TIOJIYUYEHUE U bubmuorexa TIOK
MpHMeHeHe https://m.edsoo.ru/00adf004
[Ipaktrueckas padota Ne 3 o Teme

30 «IToydeHre aMMHAKa, U3y4EHHE €0 Bubnmorexa [IOK
CROMCTE https://m.edsoo.ru/00adf180
A3oTHas KucioTa, e€ pusndeckue u bubnnoreka [JOK

31 XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPAIBbHBIX

32 ynoOpeHnii. XuMHU4eckoe 3arps3HeHne Bubsmoreka [OK

OKpYKaIoIleH cpe/ibl COETUHEHUSIMU
azoTa

https://m.edsoo.ru/00adf518
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®docdop. Oxcua pochopa (V) u

33 dochopHas KUCa0Ta, GPU3HIECKHE U bub6miorexa [IOK
XHMHYECKHE CBOHCTBA, TIOMyHUeH e https://m.edsoo.ru/00adf68a
Ucnonb3oBanue hocdaToB B KaueCTBE

24 MHUHEPaAJIbHBIX YI00PCHUA. Bu6muorexa [JOK
3arpsi3HEHNE IIPUPOTHON CPE/IBI https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacnpocTpaHeHue B

35 npupoe, GU3NUECKUE U XUMUYECKUE bubmiorexa [HOK
CBOJCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraepona, ux (uU3N4YecKue u bubnnorexa [HOK

36 XHMHYECKHE CBONCTBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKUE TTPOOIIEMBI,

CBsI3aHHBIE C OKcHOM yriepoaa (1V)
. bu6nmoreka [JOK

37 VYroabpHas KucioTa v €€ coau https://m.eds00.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme

38 "[Tonyuenune yriaekucioro rasa. Bu6morexa [[OK
Kauectsennas peaxius Ha https://m.edso00.ru/00ae027e
KapOoHaTHOH"

[lepBoHauanbHple MOHATUS 00

39 OPraHUYEeCKHX BELIECTBAX KaK O bu6miorexa [OK

COSIMHEHNSX YIIEPO/Ia https://m.edsoo.ru/00ae054e
. bu6mmorexa [IOK
40 KpemHunii u ero coequHeHus

https://m.edsoo.ru/00ae080a
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[IpakTuyeckas padora Ne 5. Pemenue
SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCMC

bubmuorexa [JOK

H «BaKHeHIMe HEMETAILIBI 1 1X https://m.edso0.ru/00ae0bf2
COCTMHEHUS»

Kontponbnas pabora Ne3 mo teme

42 «BaxHeime HeMeTauTbl U UX bubsmorexa IIOK
COCTHHEHIS https://m.edsoo.ru/00ae0e18
OO0m1as xapakTepucTUKa XUMHUYECKUX
AJIEMEHTOB — METAJLIOB.

13 Mertannuueckast cBsi3b U BuGnuorexa LIOK
MCTAJLIMMCCKA KPUCTAILIMYCCKA https://m.eds00.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBa
METaJIJIOB
XVMUYECKUE CBOWCTBA METAIIJIOB.

A4 DNEKTPOXUMHYECKHH Psif bubmuorexa TIOK
HaNpSUKEHHH METAIIOB https://m.edsoo.ru/00ae1156
O61mue crnocoOb! MOTyYEHUs
MetasuioB. CruiaBel. Beraucienus mo

45 YpaBHEHUSM XUMUYECKUX PEAKIN, bub6nnorexa IIOK
CCIIM OJMH U3 PEAreHTOB COCPKUT https://m.edso00.ru/00ae1156
IpUMeECH

46 bu6mmorekxa [IOK
TousTHE 0 KOPPO3MHM METAIIOB https://m.eds00.ru/00ae1278

bu6mmorekxa [IOK

47 [[{enouHbIEe METAIITBI

https://m.edsoo.ru/00ael4b2
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Oxcuipl ¥ TUIPOKCHIBI HATPUSL U

bubmuoreka [JOK

48 KaJIus https://m.edsoo.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAILIBI — bubnmoreka [JOK
49 KaJIbIIMI U MarHui https://m.edsoo.ru/00ae15e8
5 bubmuorexa [JOK
50 BaxxHEAIME COCMHCHNA KalbLkA https://m.eds00.ru/00ae15e8
O00011IeHNE U CUCTEMATH3AIMS
ol 3HAHUU
JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
52 YCTpaHEHUS https://m.eds00.ru/00ae1886
[TpakTiueckas paborta Ne 6 o Teme
53 "JKECTKOCTD BOJBI M METOMBI €€ BH6H_HOT6K3 [OK
yeTpaneHns" https://m.edsoo.ru/00aelae8
5 bu6mmoreka [IOK
54 AJEOMHHHH https://m.eds00.ru/00aelc64
AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
55 TUJPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
Oxcupl, THIPOKCHUIBI U COJIU JKEJIE3a bubnnorexka [JOK
57 .
(1) u xene3a (111) https://m.edso0.ru/00ae35e6
5g O00011eHne U cCUCTEMATU3 AL

3HAHUU
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[IpakTuyeckas padora Ne 7. Pemenue
SKCHICPUMCHTAJILHBIX 3a/1a4 110 TCMC

bubmuorexa [JOK

59 “
«BaxxHeHIIMe METalIbI U UX https://m.edso0.ru/00ae3de8
COEIUHEHUS
Brruncnienus no ypaBHeHUSIM
XUMHUUYECKHUX PEAKLMA, €CIIU OJIUH U3
pPEareHToB J1aH B U30BITKE WU Bubmorexa [[OK
60 COJIEPKHUT NPUMECH. BbriucieHus https://m.edso0.ru/00ae1750
MacCcOBOH J0JIM BBIX0JIa IPOAYKTa
peaxkuu
O06001IeHre U CUCTEMAaTH3ALUS
61 3HaHUHI
Kontponbnas pabota Ne4 o reme
62 «BaxHelmmne MeTaIbl U UX
COEJITMHEHUS»
BemecrBa u maTepuansl B bubnmnoreka [JOK
63 MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHMHYECKOE 3arpsi3HeHue bubnnoreka [JOK
64 OKPY’KaroIlle cpebl https://m.edsoo.ru/00ae4270
Ponb XUMUU B peLeHun bubnuoreka [IOK
65 9KOJIOTUYECKUX MPOoOIIeM https://m.eds00.ru/00ae4270
PesepBublit ypok. O60011eHE U bubnnorexa [JOK
66 cucTeMaTrn3anus 3HAaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O6o01IeHNE U bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/00adb33c
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68

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTH3aIHs 3HAHUH

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ Kysnenora H.E., Tutora .M., I'apa H.H., Akuinoneproe
obmectBo «M3maTenscTBO «IIpocBeiieHme»

YueOnuk. 9 knacc. Astopsl: Ky3znenosa H.E., Tutosa .M., I'apa H.H.

METOINYECKHUE MATEPHUAJIBI UIS YUUTEJIA

Metonunueckoe nmocodue. 8, 9 kinaccel. ABTOphl: AxMetoB M.A., I'apa H.H.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCHBI U PECYPCBI CETH
HUHTEPHET
bu6morexa IIOK

https://m.edsoo.ru/






