MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XHMMHM Ha YpPOBHE OCHOBHOIO oOIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (henepanbHOU pabodeld MPOrpaMMBI
BOCITUTAHUS U C YUYETOM KOHUEMIIMHU MPEenoaaBaHusi yaeOHOTO npeameTa « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepaiuu.

[Iporpamma 1o xuMuu [a€T TMpeACTaBICHUE O LENsAX, OOlIel cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Yy4eOHOTO
MpEIMETA, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeayCcMaTpPUBAET pPACIpEAeIeHUe €ro Mo KilaccaM U CTPYKTypUPOBAHUE IO
pa3ienaM M TEeMaM IMPOrpaMMbl MO XHUMHUHU, OMNPENENAECT KOJWYECTBEHHBIE WU
KaueCTBCHHbIC XapaKTePUCTUKHU CoAEepKaHus, PEKOMEHIYy EMYIO
MOCJIEAOBATEILHOCTh  M3YUYEHUSI XUMHM C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX
0COOCHHOCTEM  O00ydYaromuxcsi, OmNpenensieT BO3MOXKHOCTH TpeaMeTa  JUis
peanuzanuu TpeOOBaHMK K pe3yJbTaTaM OCBOSHHS OCHOBHOM 0Opa3oBaTeIbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TpeOOBaHUU K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LieJIel U3yYeHHUs PEeAMETa U OCHOBHBIX
BHUJIOB Yy4eOHO-IO3HABATEIbHOW JCATEIbHOCTH OOYYalomerocss 1Mo OCBOSHHUIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIIY)KHUT OCHOBOW Ui (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarolerocsi, ero NMpeACcTaBICHUA O MaTepUaIbLHOM €IWHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIEHUSIX
PHEPTruM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSIX pPEIICHUs TI00aTbHBIX
mpo0eM YCTOMYMBOTO PAa3BUTHSA YEIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peajii3alldd  BO3MOXKHOCTEM  JIJIT  CaMOpasBUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAJILHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHOMN 1€ATEIbHOCTH;

3HAKOMHUT CO CHENU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
[[ETIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATaroM B (pOPMHUPOBAHUU €CTECTBEHHO--HAYYHOM IPAMOTHOCTH OOYYAIOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUY €CKOE
oOpa3oBaHHe 00yUaIOMUXCS.

JlanHble HampaBlieHWs B OOyYEHMHM XUMHUU OOECHeuHBAIOTCS CIEeUU(HUKOM
collepkaHusi ~ y4eOHOTO  MpeAMeTa, KOTOpbI  SIBIsSETCA  MEeJAaroruyecku
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOW HAyKU XMMHH HA OMpPEEIEHHOM dTare e€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHM XHMHH, OCHOB
HEOPTraHMYECKOM XUMHM W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX [OHATHM
OPraHUYECKON XUMUH.

CtpykTypa coiep:KaHusl MPOTpaMMbl MO XUMHUH CHOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ n3ydeHuro. ConepkaHue CKIaJbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakiuu. OO0€ OTU CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIIUILY
MOCJIE0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX MPEACTaBICHUN
pPa3HOTO YpOBHS:

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

— [lepuonnueckoro 3axkona /1. 1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBieHUd 00 AIEKTPOIUTHYECKOM JTUCCOIMAIlMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAaHUS PACCMATPUBAIOTCA HAa OCHOBE AMIUPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPYyromMy, BBITIOJNHSS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOTO0 MPUMEHEHUS U TMOJTYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XHUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMUAYECKON COCTABIISIOUICH HAYyYHOU KAPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW MPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
MeTOJlaM TMO3HaHUS B Hayke. M3yueHuWe XMMHUU MPOUCXOJMUT C MPHUBJICUCHHEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeAMeToB: «OKpyKalomui MHPY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[lpn w3yyeHWHM XUMHH TPOUCXOAUT (HOPMHPOBAHWE 3HAHUNW OCHOB
XUMHUYECKON HAyKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya yyeOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMUYECKUX
3HaHUN — BaXHEUIIUX (aKTOB, MOHITUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHPOBO33PEHUECKOTO XapakTepa, S3bIKa HayKd, B



OpUOOIIEHMM K HAyYHbIM METOAAaM IIO3HAHHWS NpPH HU3YYEHUM BELIECTB H
XUMHUYECKUX peakluid, B (POPMUPOBAHUU U PA3BUTHH MMO3HABATEIHHBIX YMEHUHN U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESATEIbHOCTH, OCBOCHMM NPaBUJ OE€30MacHOrO OOpalleHHs C BEIIECTBAMH B
MIOBCE/IHEBHOM JKU3HHU.

[Tpu u3yyeHUN XUMUU Ha YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs Ba)KHOE
3HaY€HHE MPUOOPENH TaKHUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIUIEKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY IPUHATHIO PEUICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HalpaBJICHHOCTb OOy4YeHHs Ha CHUCTEMaTHYeCKoe MpHUOOIIeHHE
oOy4Jaronmxcs K CaMOCTOSTEIbHOM IO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TMO3HaHUA, (POPMUPYIOIMIMM MOTHBAIIUIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHMBEpPCAJIbHOE 3HAYCHHE IS
Pa3ITUYHBIX BUJOB JIESATEIbHOCTH;

— (opmupoBanue oOmeNd (QyHKIMOHATBHOH W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATh M OLICHUBATh SIBJICHMUS
OKpPYXAaIOIIEr0 MHUpPA, UCHOJb3ys 3HAHUS U OMbIT, MOJYyYECHHbIE NPHU HU3YyUYEHUU
XUMUH, TOPUMEHITh HMX MpPU PEIIEHUH Npo0JeM B TOBCEAHEBHOW XKU3HU U
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHUYECKUX OTHOILUEHU,
NOHUMAaHUSl LEHHOCTH XHUMHUYECKUX 3HAHUWA [JI1 BBIPAOOTKH 3KOJOTUYECKH
1eJIeCO00Pa3HOro TOBEIEHUSI B OBITY W TPYHOBOM JAESATENBHOCTH B LEJSAX
COXpaHEHUS CBOETO 3[I0POBbs U OKPYKarOUIEH IPUPOIHOM CPEIbI;

— pa3BUTHE MOTHUBALMK K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOCHHSA OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HANPABICHHOCTH JaJbHEUIIETO
oOyueHus.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX JJI HW3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTariseT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJIel0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XMMUYECKHE TOHATHS

[Ipenmer xumuu. Poiib XuMHM B KU3HU 4Y€JIOBEKA. XHMHUA B CUCTEME HAYK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUHU. YHCTbIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocTbie U ClIoXkKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢Gopmysna. BajleHTHOCTb aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTtHOocuTeNbHAs MOJEKYJIsIpHas Macca. MaccoBast 401 XMMUYECKOTO JJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anmMocCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IMHHMI] BemecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUI.

du3nyeckne U XMMUYECKUE SBICHUSA. XUMUYECKasl PEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MAacChl BELIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEAKII (COeMHEHUS, PA3I0KEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MMOCYJOW, MpaBuiIaMHu paboThl B JadopaTtopuu u
npuémMamMu 0OpalleHus: ¢ 1abopaTOpHBIM 00OPYIOBAHUEM, U3yUYCHHUE M OIHMCAHHE
(Gu3MUecCKuX CBOMCTB O0O0pa3oOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHJACHCALMS BOJBI) U XMMHUYECKUX (FOpEHUE CBEYHM, IPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIIOTOMN) SIBIEHUM, HAOIIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuid (pasjokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioxKeHUe THIPOKCUAa
meau (I1) mpu HarpeBaHuM, B3aMMOJICHCTBHE Kelie3a ¢ pactBopoM cosd meau (11),
U3y4YEHHE CIOCOOOB pa3/iesieHusl CMECEil: C MOMOIbI0 MarHuTa, (GUIbTPOBAHUE,
BbIMIApUBaHUE, NUCTULISALUSA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKU MMOBAPEHHOM
COJIM, HaONIOJAEHHWE W  ONHUCAaHUE  PE3yJbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHHE MOJENel MOJIEKYJ
(ILIapOCTEPKHEBBIX).

BakHeilue npeacTaBUTe M HEOPraHMYECKHUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucnopox — ajeMeHT U mpocToe
BelecTBo. HaxoxneHue kucimopoaa B mpupoje, (U3HUYECKUE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Okcunbl. I[lpumenenue xkucnopona. CrocoOsbl



MOJYYEHUs] KHUCIOpoJa B Ja0OpaTOpuu U MPOMBIIUIEHHOCTH. Kpyrosopor
KHCIIopoaa B mpupoae. O30H — autoTpoIHaAsS MOAU(PUKAIIHS KUCIOPOIa.

TennmoBoit 3¢ ¢heKkT XUMHUYECKON peakiuu, TePMOXUMHUYECKHE ypaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: Yroib M METaH. 3arpsi3HECHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bopopon — nsnemMenT M mpocroe BemecTBO. Haxoxaenue Bomopona B
npuposie, (U3MYECKHME M XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE, CHOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipablii 00bEM ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbBL. Boma kak pactBoputens. PacTBOpSL
HacellieHHble 1 HEHACBIIIEHHBIE PAcTBOPhL. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji4 BEmECTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B pUpOJIe U B )KU3HU 4YeiaoBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuHenuii. Okcuanl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromnue (OCHOBHBIE, KHUCJIOTHbIe, aM(oTepHbIE) U
HeconeoOpaszyronme. HoMmenknatypa okcugoB. Du3MYecKHe U XUMUYECKHUE
CBOMCTBa OKCHJIOB. [losrydeHre OKCHI0B.

OcHoBanusi. Kmaccudukanus ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HoMmeHkiarypa ocHoBaHui. PU3NUECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kucinot. Ouzndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocT MetayuioB H. H. bekerosa.
[Tomy4yeHune Kucor.

Comu. Homenknarypa coseil. uzndeckue m XUMMHAYECKUE CBOMCTBA COJIEH.
[Tomyyenue coiei.

['eHeTnyeckas CBSI3b MEXKy KJIacCaMU HEOPTaHUYECKUX COEMHEHUH.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHUE COIEPKaHUs KUCIOpOoJa B BO3AYyXe, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HW3YUYECHHE CBOWCTB KHUCJIOpOAa, HaOJIOICHHE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOJOM U YCJIOBHS BO3HUKHOBEHUS U
mpeKpamieHus ropeHust (mokapa), O3HAKOMJICHHE C 00pas3llaMu OKCHAOB H
OMHMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHME, pACTO3HABAaHWE W W3yUYCHUE
CBOMCTB BOJIOposia (TOpeHHe), B3auMojencTBre Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEpUAIIOB), HAOIIOJEHUE 0Opa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHHE OCOOCHHOCTEW PACTBOPECHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAJUIaMU
(HaTpyeM ©  KaiblueM) (BO3MOXXHO HCIOJIb30BAaHHUE BHUJIEOMATEPUAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHsI OKPAaCKM MHAUKATOPOB B PacTBOpax KUCIOT U ILEJIO0YEid,
uzydyeHue B3aumozeiicTBus okcuaa menu (Il) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT C METajulaMHd, pPEakUWil HEeUTpalu3aluuy, IOJYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOpPA COJIM, PEIICHHE
DKCIEPUMEHTAJIBHBIX 3a1ad 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKUX
COCTMHEHUI.

Iepuonuueckuii 3akoH u Ilepuoguyeckass cucremMa XUMHYECKHX
yiemenToB JI. . MengeaeeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OxHCANTETBbHO-BOCCTAHOBUTEILHbIE PEAKIIUU

[lepBble TOMBITKH KIACCU(UKAIUM XUMHUYECKUX HieMeHTOB. lloHsTtne o
IPYIIAax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METaJJIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
Y TUAPOKCHUBL.

[lepnognueckuii 3axoH. llepnonnueckas cucTeMa XMUMHYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOJHAs  (OpMBI
[lepnognueckor cucrembl XumMudeckux aneMeHToB [[. M. MenneneeBa. 1lepuonsl
u rpynnbl. DHU3NYECKUH CMBICI IIOPSAKOBOIO HOMEpa, HOMEPOB IIEpHUoja MU
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oronel. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000J0Ye€K aroMOB NepBbIX 20 XMMHYECKMX 3JIEMEHTOB
[Tepunonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero noyokeHuro B Ilepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHMS paJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKMUX CBOMCTB IO IPyMNIaM U NEPUOJaM.

3nauenue [leproanueckoro 3akoHa u [lepuoandyeckoil CUCTEMbI XUMHYECKHUX
AJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. JI. M. MenneneeB — y4y€Hbld U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (MoOJsipHass MW HEMOJISIpHAsl) CBA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHN. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3y4yeHue oO0pa3loB BEUIECTB METANIOB UM HEMETAIOB, B3aMMOJICHCTBUE
rUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakuy pa3aoKeHHsI, COEAUHEHUS).

Mescnpeomemmnbnie ceasu



Peanuzanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMUHM B 8§ Kjacce
OCYILECTBJISIETCSL YEpPEe3 HCMOJb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U TOHATUM, SIBISIOIINXCSI CUCTEMHBIMH JIJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE TOHSTHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, Kiaccuukamus, NEePUOIUIHOCTh, HAOJIOJCHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBIICHUE.

@usnka: MaTepus, aTroM, D3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHU],
M30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUNA 3apsl, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (U3MUECKUE BEIMYUHBI, €I1HUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MuUHEpabl, TOPHBIE TOPOJIHI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XuMH4YecKasi peakuusi

[lepnognueckuii 3axoH. lleprognyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kalausl, KaJIbLUI U HUX
COCMHEHUNM B COOTBETCTBUU C TIOJOKEHHUEM »dJIeMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrtpoeHue BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJIMUECKON PEIIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukainys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Krnaccudukaiys XuMUYeCKUX peakiiii Mo pa3IMdHbIM MTPU3HaKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIUX B PEAKIMU BEHIECTB, MO TeIioBoMYy 3¢ deKTy, 1o
W3MEHEHUIO CTENEeHeW OKUCICHUS XUMHUYECKUX IJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIUK, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHe 0 TOMOTeHHBIX U T'eTEePOTrCeHHBIX
peakuusx. llonstue o xkaranuse. [loHsTHE O XMMHUECKOM paBHOBeCHH. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTEILHBIE  PEAKIUM,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKIUU. CocraBnenue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLUALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, anroHbl. MeXxaHW3M JIUCCOLUMALMM BEIIECTB C PA3JIUYHBIMU BHUJIAMHU
xuMudeckoit csizu. CreneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. Y ciioBUsl MPOTEKAHUSI pEAKIIMd HOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHHS peakuuil. CBOWCTBa KHUCIIOT,
OCHOBAaHMW W COJIMW B CBET€ TMPEJACTABICHUN 00 3IEKTPOJUTHYECKOM
nucconnanuu. KauectBeHHbIE peakliii Ha MOHBL. [IOHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJECIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB UM HEMeTauioB (Tpadura M anamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTHA CKOPOCTH XHMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IMYHBIX (HAaKTOPOB, HCCIEIOBAHUE DIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, Ipollecca JIHUCCOIMALIMM KHUCIOT, IIEJIOYed U COJIer
(BO3BMOKHO  WCHOJIb30BAaHME BHUACO MaTepualioB), IMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKAHUST  pEakiuii  HOHHOrO  OOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUIUN
(ropeHue, peakiuu pa3aoKeHUs, COSAUHEHHUS), PACIIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C I[IOMOIIBK) KAYECTBEHHBIX pEAKIMid HA HOHBI, PEUICHUE
AKCHEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJyibl 1 X COeIMHEHUS

OOmast xapaktepucTtuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKHME CBOMCTBA Ha IIpUMEpPE  XJopa
(B3auMOAEICTBUE C MeTaUlaMHM, HEMETajulaMH, IIeJo4aMu). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMHUYECKHUE CBOMCTBA, MOJyueHUE, NMpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIHWEe XJIOPUIbl U UX
HaXOXJECHHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 31emMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue W (Pu3NUecKre CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CePhl. AJUTOTPOINHBIE MOAU(PUKAIIMKA KUCIOPOa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOA, CTpoeHue, (pu3nyeckue u
XUMHUYECKue cBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kucimoTa, (Qu3nyeckue W XHUMHYECKHE CBOMCTBa (0Ommme Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuieckne). XWMHUYECKHE PEaKIu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CIOc00a TMOJYYeHHUS CEePHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Conu CEpHOM KUCIOTHI, KAYECTBEHHAS peaKkUus Ha



cynbdar-uoH. Haxoxnenue cepsl U €€ COCAMHEHMI B TPHUpOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpelbl COCIWHEHUSMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILICHUSI.

OO6mast xapakrtepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
duznyeckue U XuMudeckue cBoiictea. Kpyrosopot azora B npupoje. AMMHAK, €T0
bu3nYecKre 1 XUMUIECKHE CBOWMCTBA, TOJydeHne u mpuMeHeHne. Com aMMOHWS,
ux pU3NUECKUEe U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha
MOHBI aMMOHMS. A30THasl KHCIJIOTa, €€ MoJyuyeHue, GU3NUecKre U XUMHUYECKHE
cBOiicTBa (0OIME Kak TMpeACTaBUTENS Kiacca KHUCIOT U Clenu(puIecKue).
Hcnonp30BaHWEe HUTPATOB U COJIEH aMMOHMSI B KAdeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelibl COSIMHEHHUSIMU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3/AyXa, MOYBBI W BoAoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, GU3MUECKHE U XHUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, puznueckue U XUMUUECKUE CBONCTRA,
nosyuenue. McnonabszoBanue pocharoB B KauecTBE MUHEPAIBHBIX YA0OPEHHIA.

Oo6mas xapakrepuctuka 3mneMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHHS.  YTJIEpol,  aJUIOTPOIIHbIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpone, (UMYECKUE U XHUMHUUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupojae. OKcuabl yriepoaa, ux
dbuznyeckue M XUMHUYECKHE CBOWCTBA, JEWCTBUE Ha IKUBBIE OPraHU3MBI,
MOJIyYeHHE U TPUMEHEHUE. IJKOJOTUYECKUE MPOOJIEMBbI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOrO MOTEIJICHUS KIKUMAaTa, TapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coy, uX (pu3nUecKkue U XMMHUYECKHEe CBOMCTRBA,
noigyuyeHue u npuMmeHenue. KauecTBeHHass peakuusi Ha KapOOHAT-HUOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIILIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[TepBoHaUaNbHBIE TTOHATHUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, dTaHOJ, TIIMIEPUH, YKCYCHAs KUCIIO0TA).
[TpupoHbIE HCTOYHUKH YIJIACBOJOPOAOB (Yrojb, MPUPOAHBIA Ta3, HeTh),
OPOAYKThl UX mepepadoTku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKHN BaXKHBIX BEIIECTBAX: XKUpPaX, OelKax, yriaeBojgax — U ux
poJii B JKM3HM 4YeJOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHEHUM.

KpemHuuii, ero Qusnueckue H XHUMHYECKHE CBOMCTBA, MOJYyYCHHE W
npumeHenue. CoenuHeHus KpemHHS B mpupone. OOmme mpeactaBieHus 00
okcusie kpemuus (1V) u kpemaueBoit kuciore. CUIMKAThI, UX HCIOJIb30BAHUE B
OBITY, B MPOMBIIUJIEHHOCTH. BakHelme cTpouTeIbHbIE MaTepualibl: KEpamuka,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipobiembl 0€30MacHOrO HMCHOJIb30BAHUS
CTPOUTENBHBIX MATEPHAIIOB B TOBCEHEBHOM )KU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YeHUE 00pa30B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MIPOBE/ICHUE KAUEeCTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHL, OTpaxarolmue (U3NUecKue U XUMHUYECKHE CBOMCTBa
TaJOT€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHAIIOB),
O3HAKOMJIEHHE C 0Opa3lamMu XJIOpPUIOB (TaJOr€HUIO0B), O3HAKOMIICHHE C
oOpaslamu ceppl Hu €€  coeAMHEHUSIMU  (BO3MOXHO  HCIOJb30BAHUE
BUJIEOMATEPUAIIOB), HAOJIIOIEHHE TpoIecca OOyIIIMBaHUS caxapa MoJl IeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHCJIOTBI, M3YyUYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEACHUE KAYECTBEHHON peakluu Ha cyib(ar-
WOH W HaOJIOJIeHHWEe TpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U UX COCIAUHEHUN (BO3MOXKHO HCIOJIB30BAHHE
BUJIEOMATEPHUAITIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIyYEHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB aMMHaKa, IPOBEICHUE
KAUECTBEHHBIX PEAKUMI Ha MOH aMMOHHS U pocdaT-uOH U H3ydEeHHE MPU3HAKOB
UX MPOTEKaHUsI, B3aMMOICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BAHUE BHUJICOMATEPHUAIIOB), W3y4YECHUE MOJIeJIeN
KPUCTAUIMYECKUX pElETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM MPOTHUBOras3a, Mojy4eHue, coOOMpaHue, pacrio3HaBaHUE U H3y4YEHUE
CBOMCTB YIJIEKUCIIOTO rasa, MpOBEACHUE KAUeCTBEHHBIX peaklMi Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYEHHE TMPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBILUIEHHOCTH, PpELIEHUE 3KCIEePUMEHTAIbHbBIX
3aza4 1o reMe «BakHele HeMeTaliIbl 1 UX COSIUHECHUSY .

MeTaJibl 1 MX COeIMHEHUS

OO0mast xapakTePUCTHKAa XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nojiokeHus B llepuogmueckon cucreme xumudeckux osnemMeHtos [, .
MenneneeBa u ctpoeHust atoMoB. CTpoeHHE METAIIOB. MeTainueckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  pPEIETKA.  DJEKTPOXUMUYECKHN  PAI
HarnpspkeHu MetawioB. du3nyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. O0riue
criocoObl MosydeHuss MeTayioB. lloHATHE O KOpPpPO3UM METauIoB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTauibl: MoJOKEHUE B [lepruoandeckoil cucreMe XMMUYECKHUX
anementoB /. M. MenzaeneeBa, cTpoeHne MX aTOMOB, HaXOXIEHHUE B IPUPOJE.
duznyeckne U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCuasl U



TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHue MIeNnoYHBIX METauIOB W HX
COCIUHCHUM.

[[lenoyno3eMenbpHble METaJUIbl MAarHuil M Kajbl[Ui: MOJOXKEHHUE B
[Tepuognueckout cucreMe xumuueckux snnemMeHToB [l. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupoae. PU3NUECKHNE U XUMMUYECKHNE CBOMCTBA MArHU
U Kanbllus. Baxunelmme coequHeHHs] Kalnblus (OKCUI, THAPOKCHUA, COJIH).
XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJTIOMUHUN: TI0JI0’)keHUE B [lepuoanueckoi cuCTeEME XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepnoanyueckoit cucremMe XUMAYECKAX 3IEMEHTOB /.
. MengeneeBa, cTpoeHHE aroma, HaxoxJaeHue B mnpupone. Duzmyeckue u
XUMUYECKHE CBOMCTBA keye3a. OKCUAbI, TUAPOKCUIBI K comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMu METAJIOB U CIUIABOB, WX (PU3NYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXXHO HCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIbI, MPOIIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHUAJIOB), IPU3HAKOB  IPOTCKAHMS
KAYECTBCHHBIX PEAKIIMM HA MOHBI. MAarHus, KaJIbIHS, aJIOMHHUS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabGMFOIEHHE W OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH WOHAaMU HATpusl, Kajlusg MW KaJblUs (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), UCCIIeIOBaHKE aM(POTEPHBIX CBONCTB TMIPOKCHIA AITFOMUHMS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeunme
METAaJIJIbl U UX COCIMHCHMUS.

XuMHA M OKpYKAKOLIAA cpela

BemectBsa u Marepuasibl B ITOBCEIHEBHOM KW3HM 4eloBeKa. be3zomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObiTy. I[lepBas momorrs npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKawolled cpeabl (MpeaenbHas J0mycTUMas
KOHIIEHTpalus BemiecT, nainee — [1/IK). Ponb xuMuu B pemieHnn 5K0JIOTHYECKUX
npo0JieM.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB MaTepualioB (CTEKJIO, CIUIABbI METAJIOB, MOJIUMEPHbBIC
MaTepHaIbl).

Mesricnpeomemmnbnie ceasu



Peanuzamusi MeXnpeaIMeTHBIX CBsi3€d MpH W3YYeHMH XHMHUU B 9 Kiacce
OCYIIECTBIISICTCSl 4epe3 HCHONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE MOHATUS: HAY4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCU(pUKaLUsi, TMEPUOJUIHOCTh, HaOIIOICHNUE,
OKCMEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJeNb, SBICHUE, MAPHUKOBBIMI
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUI,
U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUYECKUM 3apsii, MPOBOAHMKH,
MOJyIPOBOJHUKU, JAUDICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTb, KpUCTAIITUIECKAsT
pemérka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHMs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoNHIIE.

buonorusi: ¢ortocuHres, npixaHue, Ouochepa, FKOCUCTEMA, MHUHEPATHbHBIE
yI00peHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armochepa, ruapochepa, MuUHEpadbl, TOPHBIE TOPOJBI,
[10JIE3HbIE UCKOIaeMbl€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4yHOCTHBIE pE3yJbTaThl OCBOCHHSI MPOTPAMMbl OCHOBHOTO OOIIETro
0o0pa3oBaHMs JOCTUTAIOTCS B XOjA€ OOy4YeHHUS XUMHUU B €AMHCTBE Y4YEOHOH U
BOCIIUTATENBHON IEATEIbHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMH B
oOlIeCTBE MpaBUJIaMU W HOpPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATIU3AIIUU 00YyUYaOIINXCS.

JInyHOCTHBIE  pe3ydbTaThl  OTPaXalOT  TOTOBHOCTH  OOyYaromMXcs
PYKOBOJICTBOBaTbCS CHCTEMON TO3WTUBHBIX LIEHHOCTHBIX OpHEHTAUUWd U
pacIlMpEeHne OMbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAaydyHOMY HACJEuI0, MOHMMAaHUS 3HAYCHUS XMMHUYECKONW HayKu B >KU3HU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM HMH(pOpManuen o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHUMHH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPONCTBE MUpPa U OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMS:

NPEACTABICHUS O COLUMAIbHBIX HOPMax W MpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-UCCIENOBATENLCKOM, TBOPYECKOM W JPYrMX  BUAAX
JEATeIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEIBLHOCTH TMPHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEJIbHBIX 3a7a4, BBHIMOJHECHUU XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce JTOW Y4eOHOW JesATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJACHUE M TIOCTYNIKA CBOUX TOBapHUIIEH ¢ TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE M XMMHYECKON pEeaKUuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKW M COCTABJISIOIINE
OCHOBY Il TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJLI, B3aMMOCBA3SX YEJIOBEKA C
MIPUPOIHOM CPEZION, O POJIM XUMUHU B IO3HAHUU 3THX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAlIPABJICHHBIE HA MOJyYEHUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOIUMBbIE I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHON, MH(OPMAIMOHHOW M YMTATENIbCKOW KYyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSATENbHOM paboThl € Yy4YeOHBIMH TEKCTaMHU, CIPAaBOYHOU



JUTEPATYPON, JIOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMHU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOyYCHHMIO ¥ TO3HAHWIO, JIFO003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YEHHsS B
JIaTbHEHIIIEM;

4) popmMupoBaHUSs KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOJIICHUS AIKOTOJIsI, HAPKOTUKOB, KYpEHUSI),
HEOOXOJMMOCTU COOJIIOJICHUS TMpaBuil O€30MacHOCTH MpU  OOpallleHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEaibHOM KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTHUYECKOMY M3yUYeHHUI0 TIpodeccuii 1 TpyJa pa3aIuyHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUW 1O XUMHU, OCO3HAHHBIA BBIOOP
WHJIMBUAYAJIbHOWU TPACKTOPUU MPOJIOKEHUST 00pa30BaHus ¢ YUYETOM JIMUHOCTHBIX
WHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIenHON nMpodecCHoHaTbHON MeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATLCS B TPOQPECCUOHATILHOM Cpejie;

6) 3K0JI0rMYecKOro0 BOCITUTAHUSI:

HKOJIOTHYECKH II€JIeCO00pa3HOE OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
JKW3HU Ha 3emJle, OCHOBE €€ CyIEeCTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYECKOMY M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE ILIEHHOCTH COOJIOJCHUS
npaBuUJ1 0€30MMaCHOTO TTOBEJIEHUS MPU pabOTe C BEIIECTBAMHU, a TAK)KE B CUTYaITUsX,
YIPOKAIOIIMX 3J0POBBIO U )KU3HHU JIIOACH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble TPU H3yUYCHUU XUMUH, IS
pelIeHns 3aa4, CBSI3aHHBIX C OKPYKAOUIEN TPUPOIHON CPEIOH, IS TTOBBIIIEHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYpbl, OCO3HaHMS TJIOOQJIBHOTO  XapakTepa
HKOJIOTUUECKUX MPOOJIEM M IMyTed WX PEelIeHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIBLHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

B coctaBe MeTanpeAMETHBIX pE3yJIbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TIOHATHS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (HaKT, CHCTeMa, MPOIIECC, SKCIIEPUMEHT U JPYToe.), KOTOPhIe
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O LIEIIOCTHOU



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC NeCcTBUSA (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJSATHBHBIE), KOTOpPBbIE OOECTeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHWIO W OCYIIECTBJICHHUIO y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornueckue JeiicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MNPU OCBOEHUU
3HAHUMN: PACKPBIBATh CMBICT XMMHUYECKHX TMOHATHUU (BBIICIATh UX XapaKTEepPHBIC
MPU3HAKKU, yCTaHABIMBATh B3aMMOCBS3b C JIPYTMMH TMOHITHUSMH), UCIIOIH30BaTh
MOHATHUS JJI1 OOBSCHEHUS OTJICIbHBIX (DAKTOB W SIBJICHUM, BEIOMPATh OCHOBAHUS M
KpUTEpUH JJISl KJIACCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMHUUYECKHUX PEaKIIHi,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYXICHUS (MHAYKTUBHBIC, ICTYKTHUBHBIE, 110 aHAJIOTHH),
JIeJIaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE TMPUMEHSATH B TIPOILIECCE€ TO3HAHMUS TMOHATHS (TPEAMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MOJICTH, UCTIOIL3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSEMbIC B XUMUU MOJCJIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTa), XMMHUYecKas (opMmyja W ypaBHCHHE
XUMHUYECKON PEeaklMi — MPH PEIICHUH YU4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJACTABICHUN BBIABIISTL U XapaKTePU30BaTh CYILECTBEHHBIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPHUYMHHO-CICJACTBCHHBIC CBS3M U
MIPOTHBOPEUMS B U3y4aE€MbIX MPOIIECCaX U SIBJICHUSIX.

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA .

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KAdeCTBE OCHOBBI [JIsi (POPMHUpPOBAHMS THUIOTE3BI IIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

PHOOPETCHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3aIlMd W TIPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHWE HalIoJaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTaT, (HopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSI, COCTABIIATH OTUYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIONYyJISIpHAsT  JINTEpaTypa XUMHUYECKOTO COJAEp)KaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHUYECKH OIIEHWBATh MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO WH(HOPMAIIHIO;



yMEHUE NPUMEHATh Pa3IMYHbIE METOJBI M 3alpoChl MPU MOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISl BBITOJHEHHS
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 OMPEICIEHHOTO TUIIA, TPHOOPETEHHE OIbITa B
o0nacTi MCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOTO MCIIOJIb30BAHMSI PA3JINUHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMAIBHYIO (HOpMY IMpeAcTaBICHUS HH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAaeMble 337a4yd HECJIOKHBIMHU CXEMaMH, JHarpamMaMu,
IpyrumMu opmMamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHHME HCIOJb30BaTh M AaHAJU3UPOBATh B Ipolecce ydeOHOU U
UCCJIEJOBATENIBCKON N1€ATENbHOCTH MH(MOPMALMIO O BIMSIHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIE AeHCTBUA:

YMEHMs 3a/aBaTh BONPOCHl (B Xoae Auamora M (WiaM) AUCKYCCHUH) IO
CyllecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJI0KEHHOMN 3a]a4H;

YMEHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJIbTaThl  [MO3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX M INHMCBMEHHBIX TEKCTax; JeiaTh IPE3EHTALNIO
pe3yJIbTaTOB BBIMOJIHEHHUS XMMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOIO ONbITa,
71a00paTOpPHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, yUEOHOTO MPOEKTA);

yMEHUsI y4eOHOTro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEJOBATEIbCKOM  JEATEIbBHOCTH  NPH  PELICHUH
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unui (o0cykaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbD», KOOPIAUHAIIMS
COBMECTHBIX JECHUCTBHMM, OIPEOCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U APYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH JEATEeIbHOCTH, [UIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CIOCOOBI pEelIeHUs] YYeOHBIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATENbHO COCTABISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBIINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh U aHAIIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO 0053aTEIHHOTO
COJIEp>KaHusl, YCTAaHOBJIECHHOTO JaHHOM (eaepaiabHOH pabouelt MmporpamMmmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYyYarOIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCcTBUN, crnenupudeckue JUisi TPEIMETHOW o0nacth  «XWUMHS», BHIIBI
JEATeIBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUA, €ro HWHTEpHpeTalu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITHsX.

K konIy o0ydenus B 8 ki1acce npeIMeTHbIE Pe3yJIbTaThl Ha 0230BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICJ OCHOBHBIX XMMHUYECKHUX MOHSTUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO AJIEMEHTa B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUILATEILHOCTh, CTEIICHb
OKUCJICHHS, XMUMHUYECKAsl peakius, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU Pa30oKEHUs, PEaKUUU 3aMEIICHUS, pPEaKINU
oOMeHa, PK30- U PHJIOTEPMHUUECKHE PEaAKIINH, TEII0BOM A (EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aTroma, aTOMHas OpOUTalb, PAAUYC
aToMa, XUMHYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBa
(mporieHTHAs! KOHIIEHTpPAIIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TOHSATHUS MPU OMUCAHUU BEUIECTB U X MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIA COCTaBlieHUs (opMyi
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKHCJEHUS  JJEMEHTOB B  OWMHApHBIX  COCIUHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIAcCy COEAUMHEHUN 0
dbopmyiiam, BHUJ XUMHUYECKOW CBS3M (KOBaJeHTHAas U HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIch Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE TNEPUOJMYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojiokeHus B Ilepuoguyeckoi cucreme,
3aKOHOB COXpPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHA ABOTapo;

e ONUCHIBATH W XapakTepuszoBaTh TabmmuHyto Qopmy I[lepuogmaeckoit
CUCTEMbl XHMHUUYECKHUX DJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mododHas noarpyimmna (b-rpynmna)», manbsie u
OOMNbIIME TIEPUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoamueckas cucremMa xumudeckux odiemeHtoB JI. .
MenpeneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee 9uciio dIEKTPOHOB
U PaCTIPEIIICHUE UX 10 SJICKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA,
XUMHUYECKUE peaKuu (MO YUCIy U COCTaBy Y4YacTBYIOIIMX B pPeakluu
BEIIIECTB, 110 TETUIOBOMY (D (PEKTY);

XapakTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPKIasl OMMCAaHUE MPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUA;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaAlIEHUNH B
Pa3IMYHBIX YCIIOBUSX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSAPHYIO W MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »dJeMeHTa 1o Qopmye
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKITny;

MIPUMEHSATh OCHOBHBIC OIEPAIlMU MBICIIUTEILHON ACATEIHPHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IIeHUEe, CUCTeMaTU3aluio, Kilaccu(uKaiuio,
BBISIBJICHWE MPUYUHHO--CIICJCTBEHHBIX CBSI3€H — [JIs1 U3Y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIe0OBaTh  NpaBWIaM  TOJIb30BAaHUS  XMMHYECKOM  TOCYI0M U
7abopaTopHbIM  000PYJIOBAaHMEM, a TaKXke IMpaBuiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TOJYYCHHIO W COOHMpaHHUIO
ra3zoo0pa3HbIX BEHIECTB (BOIOPOJa M KHUCIOPOJa), HPUTOTOBICHUIO
PAacCTBOPOB C OMNPEACIEHHON MAaCcCOBOM J0JE€ paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIIEPUMEHTHI  TI0
pacro3HaBaHWIO PACTBOPOB IIEJIOYECH W KUCIIOT ¢ TTIOMOIIBIO WHIUKATOPOB
(;rakmyc, heHondTaiend, METUIOPAHK U JPYTHUe).

K konIy o0ydeHus B 9 Kj1acce IpeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaThb CMBICI OCHOBHBIX XUMHYECKUX MOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BELIECCTBO,
CJI0’KHOE BEIIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMHUYECKasi CBs3b, TEIIOBON A(hPeKT
peaknuu, MOJb, MOJIAPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHMEe, oOOpaTHUMble U



HEOoOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKITNH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTaHOBJICHHUE,
ATOTpOTHsA, aM(POTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAsI, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKkUuu, MpEeAeiabHO IOMyCTUMAas
xoHuentpaus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU OHATHUS IPYU ONMCAHUH BEUIECTB U UX MPEBPAILCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBieHUs (popmyi
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTIPENICIISITh BAJIGHTHOCTh U CTENIEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJacCy CO€IMHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METa/UNIMYecKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3aps]] UOHA 10 XUMHYECKON (opmyJtie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTaHWYECKUX COCAMHEHUU, TUM KPUCTATTUYECKON
PELIETKNA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHKCHIBATh W XapaKTepU30BaTh
TabnuuyHyto Gopmy llepuoanueckoit cUCTEMbl XUMUYECKUX SJIEMEHTOB:
paznuyaTh TMOHATHS «TJaBHas mnoArpynna (A-rpymnma)y U «modoyHas
noarpymnmna (b-rpymma)», mMameie u OoJyibIlIM€ TEPHOJbI, COOTHOCHUTH
0003Ha4YCHHUsS, KOTOpPbIE HMMEIOTCS B TEPUOAMYECKOM TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsj sapa, oOIlee YHCIO0 JJIEKTPOHOB U
pacmpeqieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npezaenax MallblX NEPUOJIOB U IJIaBHBIX MOJATPYMN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YaCTBYIOIIUX B PEaKIUuu
BEIIECTB, MO TEIUIOBOMY 3(PdEeKTy, M0 U3MEHEHHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKAAasl ONHCAHUE
npuUMepaMHi MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIIUN;

COCTaBIISITh YPAaBHEHUSI AJIEKTPOJIMTHUYECKOM JUCCOIMUALUM  KHUCIOT,
1IEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajlaHCca 3TUX PEeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBHUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOro »dJeMeHTa 1o Qopmyie
CO€JIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBWja  MOJIB30BAHUS  XMMHUYECKOW  MOCYyIOM U
7abopaTopHbIM  000pYy/IOBaHHEM, a TakkKe I[paBuja OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO W COOHMpaHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHUaKa M YTJIIEKUCIIOrO rasa);

MPOBOJIUTh  PEaKIWH, TOATBEPKIAIOMNEC  KA4YeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMUI-,
uonun-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIECTB;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEILHON JESTEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O00O00IeHne, CHCTeMaTU3alNio, BBIIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — MJIsi WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHBIC METOAbI TIO3HAHUS —
HaAOJFOICHUE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEeasIbHBIH W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunvecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u dnekTpoHHbIe (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pasnen 1. [lepBoHayanbHble XUMUYECKHE MOHATHSA
XuMusi — BaKHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BerectBa 1 xumMuueckue bubnunoreka [JOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro o pazneny 20
Pa3pes 2. BaskHeiimne npeacTaBuTe Il HEOPraHUYECKUX BelleCTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka IIOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bubnunorexa LIOK
2.2 8 1
U CONSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6muoreka [IOK
' OCHOBaHUSIX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIaccC
24 HOBHBIE KJIACChI 1 1 1 bubnuoteka [JOK

HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paznea 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHUTEIbHbIE pPeakmumn



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

[lepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK

31 XAMUYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
Xumu4deckas CB3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
Hroro o pasperty 15 https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uuppoBbIe
Ne /i P Konrtpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBo 1 XMMH4ecKHe peaKuu
11 [loBTOpeHnue u yriuyOnaeHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIeJioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubanorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMAIIUS. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znea 2. HeMeTaJlJIBI M HX COeTMHEHHUS
51 OO6m1as XxapakTeprucTUKa XUMHUECKUX 4 1 bubmmorexa [JOK
' anemeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepruCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' TPYTHEL 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 sneMeHToB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61as xapakTepuUCTHKa XUMUYECKUX
24 anemeHToB |V A-rpynmnsl. Yriaepon u 8 1 2 Bubnmorexa [IOK
' . by ' o https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSAMHCHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M UX COeAUHEHU A

. bu6nmoreka IIOK
3.1 Obmue cBoRcTsa MeTATIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 QKHEHNIINEe METAIIEL U UX COEIUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerectBa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE INIAHUPOBAHHUE

8 KIIACC
KounvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumun. Pons XuMuu B KU3HA 1 bu6mmoreka [JOK
yenoBeka. Tena u BemecTsa 04.09.2023  https://m.edsoo.ru/ffod210c
IloHATHE O METONAX ITO3HAHUS B 1 bubnuoteka [JOK
XUMUHU 05.09.2023  https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1ab0OpaTOpUU U IPUEMBI 1 bubnuotexa [JOK
oOpartieHus ¢ 1a00paTOpHBIM 11.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
pasneneHus cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
a . puMep 18.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubmorexa HOK
y 19.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMUYECKUX IEMEHTOB 25.09.2023 = https://m.edsoo.ru/ff0d2be8
IIpocThle U cnoXHBIE BELIECTBA 1 bubmorexa HOK
P H 26.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
YPHOE Y 02.10.2023  https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumrieckas popuysa. BanenrHocts 03.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OTHoOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOrO bubmuorexa [JOK
3JIEMEHTAa B COeJUHEHUH 10.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmoreka [IOK
MosnsipHas macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHu4eckasi peaxius 17.10.2023 = https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yClOBUS IPOTEKAHUSA bubnuoreka [IOK
XUMUYECKUX PEaKIn 23.10.2023  https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubmuorexa [JOK
XVMMHYECKUE YPaBHEHUS 24.10.2023 @ https://m.edsoo.ru/ff0d3b88
Berancnenus KoaudecTBa, MacChl
17 BEIIECTBA 10 YPABHECHUSAM XUMHYCCKUX bubmorexa HOK
m . P 06.11.2023  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUYeCKUX peaKIuii
18 (coemuHEeHNs, pa3IOKECHHUS bubmmorexa LIOK
! P ’ 07.11.2023  htps://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeaucT. O000IIeHe U bubmmorexa [JOK
H AT Hvl 13.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 Kontponbnas pabora Nel no teme bubmuorexa [JOK
«BelecTBa 1 XUMUYECKUE PEAKIINI 14.11.2023  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubmuoreka [IOK
Bo3nyxa. Kucnopon — anemeHT u 20.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocToe BeuiecTBo. O30H

duzndeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poJa {Peaitl ’ 21.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoObI TOTy4YeHUsT KUCIIOPoia B
23 71a00paTOPUH U TPOMBIIIIIICHHOCTH bubmorexa HOK
PATOPHIL T TIP ‘ 27.11.2023  https://m.edsoo.ru/ff0d497a
[IpumeHeHne Kucnopoa
TennoBoii 3 PeKT XMMUIECKOI
24 peakluu, MOHATHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U 28.11.2023 @ https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCCKHUX PEAKIIHIX
TormBo (HedTh, yroiib U METaH).
25 3arpsizHeHue BO3/AyXa, CIOCOOBI €ro bubamorexa LOK
P AR, 04.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITomydenne u coOupanue Kuciopoaa bubmmorexa [JOK
y . P poaa, 05.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €T0 CBOMCTBY»
97 Bonopon — anemeHT u npocroe bubnuoreka LIOK
BemecTBo. Haxoxaenue B mpupoe 11.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bogopoaa. [Ipumenenue Bogopoaa 12.12.2023  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTaX U COJISX bubmorexa HOK
18.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHus BOAOPOia B bubnmoreka [JOK
naboparopuu 19.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne 4 o reme
31 «[Tonyuyenue u cobupanue Bogopoa bubmmorexa [JOK
' P HOPOAA, 25.12.2023  https://m.edsoo.ru/ff0d4f42

M3y4YEHHUE Er0 CBOMCTB)



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo 26.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
B . y 08.01.2024  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MU 00BEMY
Brruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[MM Ha OCHOBE 3aKOHA bubmmorexa [TOK
b pediatin ¥ 09.01.2024  https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®u3nyecKue 1 XMUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 15.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocnoBanuii. [lonsitue 06 bubnuorexa [JOK
MHAMKATOpax 16.01.2024  https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblieHHbIe
37 u HI;HaCBI peHHmZ aCTBOPBI B bubmmorexa [JOK
B P PEL- 22.01.2024 = https://m.edsoo.ru/ffod5b40
MaccoBas 107151 BEIIECTBA B PacCTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «IIpurorosieHne pacTBOpoB ¢ bubnuoreka LIOK
onpeneaEHHON MacCOBOM J10Ien 23.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIICCTBAY
39 KonTtponbHast padora Ne2 o treme bubnnorexa [JOK
«Kucnopox. Bonopoa. Bona» 29.01.2024  https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KIacCu(UKaIs, bu6mmoreka [IOK
HOMEHKJIaTypa 30.01.2024  https://m.edsoo.ru/ff0d664e
[Tonmy4yenue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
’ P 05.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accudukanms, bu6mmoreka [IOK
HOMEHKJIATypa 06.02.2024  https://m.edsoo.ru/ff0d67ca
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[Tomy4yenue 1 XMuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

4
3 OCHOBaHMI 12.02.2024 @ https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa 13.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
KHCIIOT 19.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((i:l) rﬁm ‘{)eHI/I}I XHMHI{ZSKI/IC bubmorexa [TOK
. Y ’ 20.02.2024  https://m.edsoo.ru/00ad9474
CBOIiCcTBa
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKHUX 26.02.2024  https://m.edsoo.ru/00ad9b7c
COE€TUHEHMI
48 I'eneTnyeckas cBsI3b MKy KiaccaMu bubnnoreka [JOK
HEOPTraHUYECKUX COCTMHEHUI 27.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTu3anus bubmmoreka [JOK
3HaHUU 04.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTpoabHnas padora Ne3 no teme
50 "OCcHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [TOK
o P 05.03.2024 = https://m.edsoo.ru/00ad9ela
COCAUHECHUI
ITe € 1o acc a
5t | xomescrn snewemeon, Tiommmme BuGmorexa L1OK
' 11.03.2024  https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX 3JIEMEHTOB
[lepronnueckuii 3aKOH U
52 IIepnoguyeckas cucTeMa XUMHAYECKUX bubmorexa [JOK
pHOA 12.03.2024 @ https://m.edsoo.ru/00ada52c
snemenToB 1. . MenaeneeBa
53 [lepuoapl, TPyIIIIEL, 110 TIIBI bubmorexa LOK
PHOZEL, TPYITIHL, TOMPY 18.03.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 snaep. N3oTomsl 19.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000I0YCK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
01.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuka XMMHUECKOTO
56 3JIEMEHTA TI0 €0 MOJIOKEHHUIO B bubnunoreka [JOK
[lepuoauueckoii cucreme . U. 02.04.2024  https://m.edsoo.ru/00adag824
Menpeneena
3nauenue [lepuonnyeckoro 3aKoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. 1. W. bubnunoreka [JOK
MenzeneeB — yu€HbId, Ie1aror u 08.04.2024 | https://m.edsoo.ru/00ada96e
TpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHX 3JIEMEHTOB 09.04.2024  https://m.edsoo.ru/00adaab8
59 HonHnas xumMuueckast CBsizb bubmorexa LHOK
15.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMH4YeCKast bubnuoreka LIOK
CBSI3b 16.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossspHas XUMUYeCcKas bubnnorexa [JOK
CBS3b 22.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHHS bubmmorexa [TOK
23.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [IOK
peakiuu 29.04.2024  https://m.edsoo.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [TOK
30.04.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK
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«Crpoenue aroma. XuMHYECKast 13.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHeiit ypok. O000mIeHNE U 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHUI 14.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHre U 1 bubmmoreka [JOK
cucTeMaru3anus 3HaHuil 20.05.2024 @ https://m.edsoo.ru/00ad9ch2
68 Peseprublit ypok. O600mmIeHNE 1 1 bubnnorexa [JOK
cUCTeMAaTH3aIuA 3HAHUI 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KosaunvecTBo 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Iepuoanueckuii 3aK0H.

1 [Iepuonnueckas cucrema 1 bubnuorexa [IOK
XUMUYEeCKux iemenToB [l. U. 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa HOK

. 07.09.2023  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX NMEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKHUX BEILECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTAIIINYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 I1 i 1 1
«IToBTOpEHUE U yriTyONeHNEe 3HAHUA 10.09.2023
OCHOBHBIX Pa3JIeJoB Kypca 8 Kiaccay

6 Knaccugukanus XuMmuaeckux 1 bubnnorexa [JOK
peakuuii o pa3IuyHbIM MPU3HAKAM 21.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmorera [JOK
PeAKIH. 26.09.2023  https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[ToHsiTHE O XMMUYECKOM

8 aBHOBecHH. PaKTOPHI, BIUSIOLINE 1 Bubmmorexa LIOK
P ’ DEL, o 28.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMUYECKON PEaKIH U
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ITOJIOXKCHHUEC XUMHUYCCKOI'O
PaBHOBCCHA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiuu 03.10.2023  https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKON
10 nccorranuu. CHIBLHBIE U cl1a0ble Bubmorexa ITOK
A HHATHH. 05.10.2023  https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HMoHHbBIE YpaBHEHUS peaKIil bubnmorexa LOK
P pearht 10.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 12.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTaBIECHUN 00 bubmnorexa [IOK
ben . 17.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOIATHICCKOM TUCCOITUAITIT
14 ITonsaTue o ruapoINU3€E CONEU bubnnorexa [IOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
Kontponbnas padota No2 o teme
16 «DNEKTPOIUTHYECKAS TUCCOLMALIUS buGnnorexa LIOK
P A 1A 26.10.2023  https://m.edsoo.ru/00addecO
XHWMHYECKUE PEAKIIUU B PACTBOPAX)
[IpakTuyeckas padora Ne 1.
17 «Pemenne sxciepuMEHTAIILHBIX bubnnorexa [IOK
p 07.11.2023 | https://m.edsoo.ru/00addbfa
3aga9d)
18 OO01mas xapaKTeprCcTUKa raJIOTeHOB. bubnnorexa [HOK
XUMHUYECKHE CBOMCTBA HA IPUMEPE 09.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOICTBA, MOyYCHUE bubmmorexa [IOK
» HOAY ’ 14.11.2023 = https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomydeHne coNsTHOM KUCIOTHI bubmorexa HOK
yreHpe eal ’ 16.11.2023  https://m.edsoo.ru/00ade348
U3y4eHHe e€ CBOMCTB»
Boruncnenus no ypaBHEHUsIM
21 XUMUYECKUX PEAKIUI, €CIIH OJUH U3 bubmorexa LIOK
PeEAIILH, A 21.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprCcTUKa dJICMCHTOB bubnuorexa [JOK
VIA-rpynnsl 23.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPHI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHUI bu6mmnoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 28.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopo1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nueckre U XuMUYecKre CBONCTBA 30.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KHCIIOTA,
25 ¢busnyecKkre 1 XUMHYECKHE bubamorexa LOK
. 05.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE IPOMBILIIEHHOTO criocoba
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexa [JOK
XHUMHYECKOE 3arpsi3HEHUE 07.12.2023  https://m.edsoo.ru/00adec8a
OKpYKaroIIeH Cpebl COEAUHEHUSIMU
cephl
27 Breraucienre MaccoBOM 10U BEIXOA bu6mmoreka [IOK
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MPOAYKTa pEeaKIuu 12.12.2023  https://m.edsoo.ru/00adec8a
OO1m1ast XxapaKTepUCTHKA PIIEMEHTOB
28 VA-rpynmnsl. A30T, bub6nuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 14.12.2023  https://m.edsoo.ru/00adeea6
(bu3nUecKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XHUMUYECKHE CBOWCTBA, MTOJyUYCHHE U bubmorexa [JOK
O 19.12.2023  https://m.edso0.ru/00adf004
IPUMEHCHHE
ITpakTruyeckas padora Ne 3 o Teme
30 «[TomyueHre aMMHaKa, U3y4eHHE ero bubmmorexa LIOK
o 1Y 21.12.2023  hitps://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnuorexa [JOK
XUMHUYECKHUE CBOKMCTBA 26.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB M COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX
32 o0peHuii. XuMHUUIECKOe bubmmorexa [JOK
YAOOP ’ . 28.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oke ocopa (V
33 (boc:ll))o pHaﬂKK:IIfn(ci))Ta q)(bpll)sn(qe)cfne u bubmmorexa [TOK
P . 09.01.2024  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
Hcnonb3oBanue GpochaToB B
34 KauecTBE MUHEPATbHBIX YIOOPECHHIA. bubnmoreka [JOK
3arps3HeHne IPUPOTHON CPEIBI 11.01.2024  https://m.edsoo.ru/00adfc20
dbocdharamu
Yraepond, pacrpocTpaHEeHE B
35 npu E 2 gﬂ3;iec;ie11ngquCKHe buommorera LOK
PHPOAE, 16.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Oxcunel yraepona, ux pusndeckue u
XUMHUYECKHUE CBOKCTBA.

bubmuoreka [JOK

36 DKoJoru4eckue npooIemsl, 18.01.2024  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHaIoM yriaepona (1V)
37 YronbpHas KUCIOTa U €€ COn bubmorexa HOK
23.01.2024  https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
38 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- 25.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
30.01.2024  https://m.edsoo.ru/00ae054e
COCIMHECHUSX yTJIepoaa
40 Kpemnuii u ero coequnenust bubmmorexa [TOK
01.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 3374 bu6mmorexa [IOK
mo Teme «BakHele HeMeTalIbl 1 06.02.2024  https://m.edsoo.ru/00ae0bf2
UX COCTUHCHHUS
Kontponbnas padota Ne3 no teme
42 «Baxneinne HeMeTaIbl U UX bubmorexa LHOK
08.02.2024  https://m.edso0.ru/00ae0el8
COCIUHCHHUS
OO1mas xapakTepucTUKa
XUMHYECKHX JICMEHTOB —
43 MeTauioB. MeTtayumaeckasi CB3b U bubnmoreka [JOK
MeTaJUTHYecKasi KpucTauTnaecKas 13.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3ndyeckKre CBOMCTBA
MCTAJ1II0B
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUECKUN P bubnnorexa [IOK
P . b 15.02.2024  https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OOu1re criocoObI MOTyYSHHS
MmetaiuioB. CruiaBel. BerauciieHus mo
45 aBHEHUAM XUMHUYECKUX PEAKIIUN Eubmorexa ITOK
yp PCAKIUH, 20.02.2024  https://m.edsoo.ru/00ael1156
€CIIM OJIUH U3 PEareHTOB COACPIKUT
IpUMeCH
46 IToHsATHE O KOPPO3UK METAIJIOB bubmmorexa [IOK
PP 22.02.2024  https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[enormsie MeTante: 27.02.2024  https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnuorexa [JOK
Kanus 29.02.2024 | https://m.edsoo.ru/00ae14b2
49 [llenouyHO3eMeTbHBIC METAILITBI — bubmuorexa [JOK
KJIBIAN 1 MarHui 05.03.2024 = https://m.edsoo.ru/00ael15e8
50 Baxueiiime coefIMHEHUA KaJIbIUA Bubmiorexa IOK
a H 07.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe 1 CUCTEMAaTU3 AU
3HAHUH 12.03.2024
59 XKécTtkocTb BOJBI U CLIOCOOBI €€ bubnmoreka [JOK
yCTpaHeHus 14.03.2024  https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOABI U METOMLI €6 Eubmiorexa LOK
" 8 A 19.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bu6mmoreka [IOK
>4 Amomummii 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
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THJIPOKCUIA 02.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
%6 Aeneso 04.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI U COJTH Keje3a bubmuoreka [JOK
(1) u xemnesa (1) 09.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeH e U cuCTeMaTH3aIus
3HaHUI 11.04.2024
ITpakTuueckas pabora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnunoreka [JOK
o Teme «BakHeilme MeTaibl U X 16.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PeaKIIHii, €CIIi OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubnuoreka LIOK
COJIEPKUT MprUMecHu. Beruucnenus 18.04.2024  https://m.edso0.ru/00ae1750
MAacCOBOM J0JIM BBIXOJA MTPOAYKTa
peaknuu
61 O0600611eHre U cucTeMaTH3amus
3HAHUU 23.04.2024
KonrtponsHas padora Ne4 o reme
62 «Baxueime MeTauibl 1 UX 95 04.2024
COCTUHEHUS
63 BemecTBa u maTepuaisl B bubnnorexa [JOK
MOBCETHEBHOM XKU3HH YEIOBEKa 30.04.2024  https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arpsi3HEHUE bubnmoreka [JOK
OKpY’Karolllen cpeabl 02.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnu bubnuoreka [IOK
HKOJIOTHYECKUX MPOOIIeM 14.05.2024  https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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66 PesepBHelil ypok. O6o0meHHEe 1 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 16.05.2024  https://m.edsoo.ru/00ae0dOa
67 PesepBHelil ypok. O600mIeHHE 1 1 bubnnoreka [JOK
cHUCTeMaTH3aIys 3HaHUI 21.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O6o0mienue u 1 bubmmoreka [JOK
CUCTEMATH3ANA 3HAHUN 23.05.2024 @ https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYEHUKA

» Xumus, 8 kmacc/ Kysnernora H.E., Tutoa .M., I'apa H.H., Akninoneproe
obmectBo «M3naTenscTBO «IIpocBenienne»
» Xumus, 9 kinacc/ ,Kysnernora H.E., Tutora .M., I'apa H.H. Akuinonepnoe

06IHCCTBO ((HSI[&TGJ'ILCTBO ((HpOCBGHleHI/Ie»

METO/IUYECKHUE MATEPUAJIBI IS YUUTEJISA

XuMmust: 8 KJlacc: 3aJa4HUK [T yJaruxcsi 001meo0pa3oBaTeIbHBIX
opranuzanuii/H.E.Ky3nenoa, A.H.JIeBkun.-2-e uzn.,nepepad.-M.:Benrana-
I'pad, 2015.-128 c.:m.

3amayHuK 1Mo XUMuH: 9 Kiace: [t 00111e00pa3oBaTENbHBIX

yupexnenuii |/H.E.Ky3nenosa, A.H.JIekun.-M.:Benrana-I'pad, 23012.-128
C.:HIL.

Xumusi: Anroputmsl perieHus 3aaad. Tectsl: Yuednoe nocodue/Iloz
pen.tO. 1. TperbsikoBa.M3a.3-e.-M..JIEHAH/I, 2016.-246 c.

Kaura OI'D 2023. Xumus nox pea.Jl.}O.Jlooporuna, I'.H.Momyanosa

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NMHTEPHET



https://m.edsoo.ru
chemege.ru

stepenin.ru






MHWHUCTEPCTBO MPOCBEIIEHUSI POCCUNCKON ®EJTEPALIMU
MunHCcTepeTBO 06pa3oBaHus U Hayku Pecnybanku bypsaTus

MyrununajibHoe oopasopanne "OxuHCcKuil paiion"

MAOY " Opankckasa COII"

PACCMOTPEHO COI'JIACOBAHO yTBEP}K;iEH@
pyKOBOII/Ia/ITeIIB MO/, 3aByu o YBP -
?ﬁ[{j‘la’t - ' /
N Huwmaca C.A. Monoposa JI.51.
[Tportokon Nel ot «31» 08 IMTporokon Nel ot «31» 08
2023 r. 2023 .
PABOYAS TIPOI'PAMMA
(ID 3450415)

ydeoHoro npeamera «Xumus. ba3oBblil ypoBeHb»

i o0ydaronmxcs 8 — 9 KiaccoB

cejo Opank 2023



