MHUHHCTEPCTBO NPOCBELIEHHS POCCHIHCKON ®EIEPALIHH
Mununcreperso obpasoanns u nayku Pecnybankn bamkoprocran
MKY "Ortaen obpazopanuss AMP Kpacnokamckuii paiion.

MBOY IlIkoxa-uarepnar ¢. Hooxabanoso

PACCMOTPEHO COI'JIACOBAHO YTBEPXKJIEHO
Pyxono,mrrgnb HIMO 3amecTutens aupexropano  Jlupexrop HIKOAL
V%) dui L 7Tt
/ K ’,/:—f:/ N : = v ; 7.
T'abapaxyainosa 3.M. LZL Bamaposa I".T".

[Tporoxon Nel ot «30» 08 ']'aﬁ;lpax.\(a"oga 3.M. Ilprkas Ne 163 ot «31» 08
2023 1. Iporokon Nel ot «30» 08 & 2023 T.

2023 . A%

PABOYAS [TPOIPAMMA

(ID 3371160)

yuebHoro npeamera «Xumns. ba3opwlii yposens»

Js obyqaromxea 8 — 9 kiaaccos

c¢.Hopokadanoso 2023 r.



IHOACHUTEJIBHAA 3AIIMCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero oOpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepabHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpPEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IIENAX, OOImIeld cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU YYEOHOTO IpEeaMETa, YCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE CoepKaHue, MpeIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IIPOrpaMMbl [0 XUMUH, ONPENEIsAeT KOJINUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHIYEMYIO I10CIIE€0BATEIbHOCTD
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKU y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluxcsi, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOMN MpOrpamMMmbl Ha
YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE Li€Jeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOM JUIsi JOPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOINPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILECTB B IPUPOJIE, O MYTAX
pelieHusT TI00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTUS 4YEJIOBEUYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, PO0JIeM 3ApaBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH JJIsi caMmMOopa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIHNOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEN 00ydaroluxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAaydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TArloM B (POPMHUPOBAHUU
€CTECTBEHHO--HAyYHON TPAMOTHOCTH O0yYaIOIINUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJaJ B 3KOJOTHYECKOE 0Opa3zoBaHME
oOydJaronuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
6a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOIro 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUH, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPTaHUYECKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHUCTEMHOTO
noaxoAa K €€ uszydyeHuro. ConaepaHue CKIaJAbIBACTCA W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI



CTPYKTYPHO OPTraHU30BaHbl IO NPHUHIMIY ITOCJIEI0BATEILHOIO Pa3BUTHS 3HAHWW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJIAIOIIECH HAYyYHOM KapTUHbI MHUpa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHCHUH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NpUOOPETHN TaKue LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HAaNpaBJI€HHOCTh OOYYEHHsS Ha CHUCTEMAaTHYecKoe TMpHUOOIIeHHE O00y4aroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WCIONb3ysd 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HaHWHA i BBIPAOOTKM JKOJOTHUYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 vacos (2 gaca B Hefieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMHUU. YucThIe BelecTBa U cMecu. CriocoObI pa3/ielieHusi CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel o hopmynamMm XUMHUYECKUX COSTUHEHUH.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJO0M, MpaBwiiaMu pabOThl B JIAOOpaTOpuu M MpuéMamu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJCHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUAOM Oapus, paznoxkenue ruapokcuaa menu (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OYUCTKA TOBAPEHHON coOJHM, HAOMIOACHHE U ONHCAHHE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopon — ajIeMEHT M NIPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MONydeHHUs Kuciaopoja B Jjaboparopuu u
pOMBINUIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAM(PUKAIUS
KHCIIOPO/Ja.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »anemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoda B INPUPOIE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BeliecTB B BojJe. MaccoBasi J0Js BEIIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeamHeHuid. Oxkcunpl. Kimaccupukamuss OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukainus oOcHOBaHMA: MIENOYM W HEPACTBOPHMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. du3znueckue U XumMudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE M HM3y4€HUE CBOMCTB KHUCIOpOJa, HAOIIOJeHHE B3aMMOJCWUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHuEe CBOMCTB BojoOpoja (TopeHue), B3auMojeiicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOM MacCOBOM JO0JIEHW PacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHUCIOT U INEJIOYeH, U3ydeHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIH, PEIIEHNE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(UKALUKM XUMHUYECKUX dleMeHToB. [loHsTHE O Trpynmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anuHHomepuogHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydyeHHe OO0pa3loB BEIIECTB METAVIOB U HEMETauIOB, B3aUMOJEHUCTBUE TUAPOKCUAA
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H MpPU U3YYEHUHU XUMUHU B 8 KJIACCE OCYILECTBIIAETCS
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3apsjl, BELIECTBO, TEJI0, O0bEM, arperarHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COCAUHEHHM B COOTBETCTBHUHU C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHWYECKHX BEIIeCTB. XMUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKUUu BEIHIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajuu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoi peakiuu. [TonsTue 06 oOpaTUMBIX W HEOOpPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. I[loHsTme o0 XxXuMuyeckoM paBHOBecHHM. DakKTOPBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJEKTPOHHBIM OallaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAMCCOIMAIMM BEIIECTB C pPa3IMYHbBIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HaATpPHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAaHHE BHUJEO MATEPUaJIOB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOpeHHE, peakluu pa3jiokKeHMs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBAa MPOCTHIX BEIIECTB — TaJOrE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPOJia Ha OpraHu3M 4esloBeka. BaxkHele Xaopuast
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCJIOpOJia U cepbl. AJUIOTPONHBbIE MOAU(UKALMN KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydyeHUs cepHol Kuciotrel. I[IpumeHnenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE JTOKIH, 3arpsi3HEHHE BO3JyXa U BOJIOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMH4Yeckue cBoiictBa. Kpyrosopot azota B mpupose. AMMUaK, ero GuU3NYecKue u XMMHUECKHe
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3mueckue M XUMHUYECKHME CBoicTBa (0OImIMe Kak TNpEACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHbie MOIUGPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 351eMeHTOB IVA-rpymnmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYEcKue U XMMHUYECKHE CBOWMCTBA, IEHCTBUE HA YKUBBIE OPIaHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTUJEH, 3TaHOJ, IJMLEPHUH, YKCycHas kuciora). IlpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHKE B OBITY, B IPOMBIIIIIEHHOCTH. Baxknelmue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHCJIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cyib(paT-uOH U HaOIoJIeHue IpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYEHHE CBOWCTB aMMHakKa, IPOBEJCHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKAaT-UOHbl W W3Y4YEHHE IPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOAyKLUEHN
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MOoMydeHHs] METAIOB. [IOHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoi cucteMe XMMUYECKUX 3J1E€MEHTOB /.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{emouHO3eMeNnbHBIE METAJIBI MarHui M KanbUui: mnoisioxkenue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoir cucreme xumuueckux isnementoB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu xkenesa (1) m xenmeza (III), mx cocra, cBoiicTBa U
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OO0pa3llaMl MeTajlIoOB M CIUIaBOB, HMX (DU3MUYECKUMHU CBOICTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIlecca TOPEHUS IKele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(I1I), meau (II), HaGmtoieHNE U ONMMCAaHUE MPOLIECCOB OKPALIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyKamoLas cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€d MPU U3YYEHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1IMe ecTeCTBCHHO-HAYYHbIC TOHSITHS: HAyYHbIH (aKT, TUIOTEe3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYIECKOE IPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOITMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUU B €IUHCTBE YU€OHON M BOCIIUTATEIBHON JESITEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALMN O0YUarOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW M JPYTMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW AesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, I03HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTU U YPOBHs 00y4eHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBu 0€30TMaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKMMU BEIIECTBAMU B OBITY M pealbHON
JKU3HH;

5) TPy10BOT0 BOCIIMTAHMSI:

HWHTEpEC K MPAKTUYECKOMY U3YUYEHHUI0 Ipodeccrii U Tpyia pa3IMyHOTO poja, YBOKCHHE K
TPyy W pe3yJabTaTaM TPYAOBOW JEITCIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMCHCHUS
OPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIK BBIOOp WHAMBUIYAIBHON TPaeKTOpUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOo(eCCHOHAILHON NEATeIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MPO(ECCHOHATBHOM CpeIe;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHUYECKOMY 370POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TAKXXE B CI/ITyaIII/IFIX, yrpomammnx 3I[OpOBI)IO 1 )KU3HHU JHOIIGI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJa4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJIHOIN CPEOid, /Ui MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
HOCpeI[CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/ISI pYKOBOI[CTBOBaTI)CFI M B
MO3HABATEILHON, KOMMYHUKATUBHOM U COIIMATILHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B COCTaBC MeTaHpeIIMeTHI)IX pe3y.HI)TaTOB BBIACIIIFOT 3HAYUMBIC JIA q)OpMI/IPOBaHI/ISI
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTENILHOMY TJIAHHUPOBAHUIO M OCYIIECTBICHUIO YI€OHO 1eATeTbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

Bba3oBrble Jlornueckue aeicTBUA:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTHYECCKOT'O MBIIIIICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHSATHUS AJIsI OOBICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaxunﬁ, yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'IeHCTBeHHBIe CBA3HU
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTHUECKHUE PacCyXAeHUS (MHAYKTUBHbBIE, 1€ TyKTUBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBOBI U 3aKJIFOUEHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XHMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pElIeHuHd Yy4eOHO-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 9TUX MOACJIIBHBIX HpeJICTaBJ'IeHI/Iﬁ BBISIBJIATH 58
XapaKTepPU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHNYCCKUX peaKqu/i, BBISIBJIATH 061_L[I/Ie 3aKOHOMCpHOCTI/I, HpI/I‘II/IHHO-CHe,Z[CTBeHHBIe CBiA3U U
HpOTI/IBOpe‘II/ISI B I/I3y‘-IaeMI>IX HpOHGCC&X U SIBJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, IOTYIaEMYIO U3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHbIe METOJIbI U 3aMPOCHI IIPU TOUCKe U 0TOOpe HH(popManuu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJcHUE KYIbTYPOH aKTUBHOTO HCIOJIB30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B IMpollecce YUeOHOW U HCCIEI0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel NpUpOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHHus 3agaBaTh BONpPOCH (B Xoje jauanora M (WIM) JAUCKYCCUH) IO CYILECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
M THUCBMEHHBIX TEKCTax; JelaTb NPE3CHTALMI0 pPe3yJbTaTOB BBIIOJIHEHUS XHUMHUYECKOIrO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIE/I0BATEIbCKON JIEATENIbHOCTH NPH PEIICHHHM BO3HHMKAIOIIUX MPOoOJeM Ha OCHOBE Yy4éTa
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CAMOCTOATEIBHO ONPENEIATh NN ACSITEIbHOCTH, IJIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIA aIrOpPUTM JEUCTBUM Npu
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITPe/ijlaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUHM, crnenuduvecKkue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonimy oOyueHusi B 8 Kjacce mpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHasi M MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHILIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakius, Kiaccuduxanms
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJISIpHAsi KOBAJIEHTHAsl CBs3b, MOHHAsl CBSI3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JUISl COCTaBJi€HMsI (POpMysn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNielIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsija  sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALLICHUI B PAa3JIMYHbIX YCIOBUSAX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMU MBICIUTEIBLHON AESATENIBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIaCCU(PUKAILUIO, BBISIBICHUE MPUUUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONMIOJAeHWEe,  HM3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opy/sOoBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOJTYYCHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA M KHUCIOpPOAA), IMPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, peHoadTaenH, METUIIOPAHK U APyrue).

K konimy oOydenus B 9 kjacce ImpeIMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHH:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIMTUYECKAs JUCCOLMAIMS, pPEaKIUd HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeTaJJIM4yecKas), KpUCTAJUIMUecKas peméTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAaHUM BELLIECTB U UX IIPEBPAILCHMUI;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o ¢dopMyrnam, BUJ XUMHUYECKON CBsI3U (KOBaJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymma)» u «mobounas moxarpymnma (b-rpymma)», Mameie W OOJbIINE TEPUOIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHMH CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMUCIYy U COCTAaBy Y4YacTBYIOIIMX B PEaKLUU BELIECTB, [0 TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coOnrofarh MpaBuia [OJb30BAHUS XMMHUYECKOM TMOCYyIo M J1abopaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BEILECTB!
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI HM3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTENBbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIUPOBaHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx 3j1eMmeHToB /[I. U. MenaeneeBa. CTpoeHue aTOMOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
31 XHMHHECKIX diieMenToB J1. 1. ! https://m.edsoo0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTENIBHO- 8 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINHU
bu6mmoreka [IOK
Hroro o pasnery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[loBTOpEeHue u yrioyOnenue 3HaHUN Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOIUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpymmsl. ["ajgoreHs https://m.edsoo.ru/7f41a636
o | e 6
' PYHIHL +-€P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snewenros Vaspynms Ason foogopui | 7 ,  BumorerallOK
' PYHEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
o | S s . | , B
' y PYTIEL poA https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnxorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KosunyecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Konrposbnusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipenmer xumun. Pons xumuu B 1 05.09.2023 bubmmoreka [IOK
JKH3HH 4yesioBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
5 ITousTre o MeTOAax MO3HAHUSA B 1 07.09.2023 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1 12.09.2023
3 «[IpaBuna paboTsl B 1abopaTopuu u 1 bubnnorexa [HOK
npuéMbl 0OpaIeHHs C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAHUEM
4 YucTele BelecTBa U CMECH. 1 14.09.2023 bu6mmoreka [IOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2 19.09.2023
5 <<l£)a3I[€J'I€HI/I€ cﬁeceﬁ (Ha mpumepe 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBApEHHOM COJIN)»
6 ATOMBI 1 MOEKYITHI 1 21.09.2023 bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 26.09.2023 bu6mmorexa [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie ¥ CIOKHBIE BEIIECTBA 1 28.09.2023 Bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
03.10.2023 bubnmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1

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

3aK0OH OCTOSIHCTBA COCTaBa 05.10.2023
10 BEIIECTB. XUMHUECKas hopmyIia. bubnuorexa [JOK
BajleHTHOCTh aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOcuTeNbHAs aTOMHAs Macca. 10.10.2023
11 OTtHocuTeNbHASI MOJIEKYJISIPHAS bubamorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 107151 XUMHIECKOTO 12.10.2023 bu6mmoreka [IOK
9JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KoanuectBo BemecTBa. Moiib. 17.10.2023 bu6mmoreka [IOK
MounsipHas Macca https://m.edsoo.ru/ff0d5230
duznyeckne 1 XUMHYECKHe 19.10.2023 bu6mmoreka [IOK
14
SABICHHS. XUMHUYCCKAs PCaKIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBUs IPOTEKaHUS 24.10.2023 bubnnorexa [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. 26.10.2023 bubnnoreka [JOK
XUMHYECKHe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brramcnenns Kojgm4uecTBa, MacChl 07.11.2023
17 BEIL[ECTBA 10 YPABHEHUAM Brbmiorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEeaKIIHii
Knaccudukanus XuMrU4IeCKux 09.11.2023
18 peaKuI/HgI) (CoeHJII/IHeHI/Iﬂ Pa3IOKCHHS bubmmoreia LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIN- 14.11.2023
19 SHIUKJIONEINUCT. O6og;{ueHHe u bubmmorexa [IOK
B https://m.edsoo.ru/ff0d40c4
CcHUCTEeMaTH3alus 3HAaHUI
20 KonTtponbHast pabora Nel o teme 16.11.2023 bubnuorexa [IOK

«BeliecTBa 1 XUMHYECKHE pCakuum»

https://m.edsoo.ru/ff0d4290



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

Bo3s — cMech ra3oB. CocTaB 21.11.2023
21 Bo3;3zfxxa. Kucnopon — snement u Bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Ddu3znueckrue U XUMHUYECKUE 23.11.2023
99 CBOICTBa KMCIIOPO/a (peaKkLUU bubmmoreka [IOK
okwucienus, roperue). [lonstue 06 https://m.edsoo.ru/ff0d4614
oKcHAaX
CrocoObI IMOTYYCHHUS KHCIIOPOJia B 28.11.2023
23 naboparopuun prOMBIIHJIerH(iTI/I. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI 30.11.2023
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHCHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIAIX
TomnuBo (HeTh, YToab U METaH). 05.12.2023
25 3arpﬂ3HeIEHeq;o3nyyl;<a CHocoOBI lro Bubamorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
ITpakTuueckas padora Ne 3 o Teme 07.12.2023
26 «ﬁonyquHe " EO6I/IpaHI/Ie Bubamorexa [IOK
. https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3y4YeHUE €T0 CBOHCTBY
97 Bomopon — anemeHT u mpocToe 12.12.2023 bubnuotexa [JOK
BelecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
du3nyeckrue U XMUMHUYECKHUeE 14.12.2023
28 cBO¥cTBa BojiopoJia. [IpuMenenue Bubmiorexa LIOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpO/A
29 IToHATHE O KUCIOTAX U COJIAX 19.12.2023 bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOFbI oTydeHust BOJOPO/Ia B 21.12.2023 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTrueckas padora Ne 4 110 Teme 26.12.2023
31 «HponyquHe u I():06HpaHHe bubmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3yUYEHUE €r0 CBOMCTBY
39 MoutsipabIii 00bEM Ta30B. 3aKOH 28.12.2023 bubnnoreka [HOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucinenus o0b€Ma, KOJIHYECTBA 09.01.2024
33 BEIIIeCTBa ra3a Mo ero u3BeCTHOMY bubmiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA HIIK 00BEMY
Berancnenus 00EMOB ra3oB 1o 11.01.2024
34 YPaBHEHHIO PEaKIIMU Ha OCHOBE Bubnuorexa LIOK
. . https://m.edsoo0.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 duzndyeckre U XUMHUYECKIE 16.01.2024 bu6mmoreka [IOK
CBOWCTBA BOIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocnoBanuii. [Tonsarue 00 18.01.2024 bu6nmoreka [JOK
WH/IMKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTens. 23.01.2024
37 HackiiienHbie 1 HEHACBIIICHHBIC bu6mmoreka [IOK
pacTBOpbl. MaccoBasi J10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas pabora Ne 5 o teme 25.01.2024
38 «ITpuroroBieHue pacTBOPOB ¢ bubnuorexa [JOK
OTpeIeIEHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 Kontponbnas pabota No2 mo teme 30.01.2024 bubnuorexa [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCU(pUKAIINS, 01.02.2024 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

IT i .02.2024
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
OCHOBaHUS: COCTaB, 08.02.2024 bubmuorexa [JOK
42
KiIaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnune nu XuMHYECKHE CBOMCTBA 13.02.2024 bubnnoreka [HOK
OCHOBaHHMIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kitaccudukanms, 15.02.2024 bu6mmoreka [JOK
44
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITomydyeHue 1 XUMHYECKHUE CBOMCTBA 27.02.2024 bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
C : .02.
o | e o BRI e 08
. yi ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[TpakTnyeckas padora Ne 6. 05.03.2024
47 Pemenue skcnepuMeHTaNbHBIX bu6nmoreka [JOK
3a1a4 1o teMe «OCHOBHBIE KJIACCHI https://m.edso0.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUIN»
r 7.03.2024
o | e o
. P https://m.edsoo.ru/00ad9a50
COCIMHCHUI
49 O00011eHNe U CUCTEMATU3 AL 12.03.2024 bu6mmorexa [IOK
3HaHUI https://m.edsoo.ru/00ad9ch?2
- 'If(;)::ngonmzaﬂ I;e:iom Ne3 mo teme 14.03.2024 Butmorexa [IOK
HOBHBIE KJIACChI
o https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTMHCHUI
51 [lepBble MOMBITKU KIaCCU(PUKALIMN 19.03.2024 bubnuorexa [IOK

XUMHYECKHX 2IeMEHTOB. IloHsaTHE O

https://m.edsoo.ru/00ad9ffa
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rpynmnax CXoAHbIX 3JICMCHTOB

[lepuoauueckuii 3aKOH U 21.03.2024
59 IIepuoanueckas cucrema bubmuorexa [IOK
XUMHYECKHX 3ieMeHToB [1. 1. https://m.edsoo.ru/00ada52c
Menneneena
53 [1epHObI, TPYTIITbL, TOATPYTIIH 02.04.2024 bubmuorexa [JOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX 04.04.2024 bubnnoreka [JOK
saep. M3ororsr https://m.edsoo.ru/00ada342
CrpoeHue 3IIeKTPOHHBIX 000JI0YeK 09.04.2024
55 aT(f)MOB BHCMGH:‘I())B [Tepunoanueckoii bubmmoreia LIOK
https://m.edsoo.ru/00adaébc
cucremsl [. 1. Menaeneesa
XapakTepucTUKa XUMHUYECKOTO 11.04.2024
56 3JIEMEHTA MO0 €T0 MOJIOKCHHUIO B bu6mmoreka [IOK
[Mepuoaunueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa 16.04.2024
57 JUISL Pa3BUTHS HAYKH U NIPAKTUKU. [1. bubnuoreka [IOK
. MenneneeB — yuéHblii, memaror https://m.edsoo.ru/00ada96e
U TPpaXJaHUH
58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 18.04.2024 bubnuoreka [IOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 WonHast XuMu4ecKkas CBsI3b 23.04.2024 Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKast 25.04.2024 bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnast HenossspHas 30.04.2024 bubnuorexa [IOK

XUMHUYCCKas CBA3b

https://m.edsoo.ru/00adaab9
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62 Crerent OKHCICHIS 1 02.05.2024 bubmuoreka [JOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 07.05.2024 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIN 1 14.05.2024 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
KontponbHas pabota Ne4 o teme 16.05.2024
65 «CTp(r))eHI/Ie aT(I))Ma. Xumuueckas 1 P20 Bu6mnorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHeIit ypok. O600IICHHE 1 1 21.05.2024 bubnuorexa [JOK
CHUCTEMATH3aIMsl 3HAHHHA https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6o01IeHNE U 1 23.05.2024 bubnuorexa [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ad9ch?2
68 PesepBHbIii ypok. O606£II€HI/IC u 1 53.05.2024 bubnuorexa [JOK
CHCTEMATU3aLMs 3HAHUHI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne ara
Tema ypoxa Konrposbnsie IIpakrunyeckue A oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypchl

[Tepuonuueckuii 3aK0OH. 05.09.2023

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XuMu4eckux 3nementos 1. 1. https://m.edsoo.ru/00adb59e
Menpeneena

, 3aK€)HOMepHOCTI/I B U3MCHECHUH . 07.09.2023 BuGnuotexa LIOK

B XUMHYECKHUX JIEMEHTOB

coonet . https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u HoMeHKIaTypa 12.09.2023 bu6mmoreka [IOK

3 1
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buael XUMHYECKOI CBSI3U U THUIIBI 1 14.09.2023 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel o reme 19.09.2023

5 «IToBTOpenue u yriayoneHue 1 1
3HaHUI OCHOBHBIX Pa3/elioB Kypca
8 kimacca»

. KnaCCH(VI)I/IKauI/Iﬂ XUMHYECKUX . 21.09.2023 Bu6nuotexa LIOK

KIIUH 1O Pa3IMYHBIM

peartl o pas https://m.edsoo.ru/00adbcb0
MpU3HAKAM

, [TonsTne (1)_[ CKOPOCTU XUMHUYECKOMN . 26.09.2023 Bubmiorexa [IOK

akiuu. [ToHsTHE O TOMOTE€HHBIX

peartl © © 0 TOMOTe https://m.edsoo.ru/00adbe9a
U TETEPOreHHBIX PEAKIUAX

8 [ToHsiTHE O XUMUYECKOM 1 28.09.2023 bu6mmoreka [IOK

PaBHOBCCHUU. (DaKTOpI)I, BJIMAOIINUC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKHCIIUTEITBHO- 03.10.2023 bubmuorexa [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust IEKTPOIMTHYECKOM 05.10.2023
10 ILI/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC " ciiabble bubmorexa HOK
https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
1 ViomHbie ypaBHeHuA peaxiii 10.10.2023 bu6mmoreka [IOK
https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCJIOT U 12.10.2023
12 OCHOBAaHMH B CBETE IIPEICTABICHUN bubnnorexa [HOK
00 3JEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JIACCOLHAIIN
XuMHYECKHE CBOMCTBA COJICH B 17.10.2023
13 CBETE MpeJICTaBICHUN 00 Brbmiorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIU
14 [TousiTHE O THAPOIH3E COEi 19.10.2023 bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O0o001IeHNEe U CHCTEMATH3ALINS 24.10.2023 bu6nmoreka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTraeckas padora Ne 1. 26.10.202
16 <<PI')CHIGHI/I6 BKCHpepI/IMeHTaJ'II)HI)IX P Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padora Ne2 no teme 07.11.2023
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK

nucconuanusg. XuMu4eckKue
pEeaKuH B paCTBOPaX»

https://m.edsoo.ru/00addecO
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06 .11.202
18 ranL:f;Htipigiqizch;ae CBOIiCTBa > > Bubmorexa LIOK
i https://m.edsoo.ru/00addfe2
Ha IIpUMepe XJIopa
Xn .C , 14.11.202
19 o enofiorna, nonyvcne " | Butmionexa LOK
> OV ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IT e 60ota Ne 2 16.11.2023
20 roue dlonysene commoli biGmorexa LIOK
7 . https://m.edsoo.ru/00ade348
KHUCJIOTHI, U3y4eHUe e€ CBOMCTBY
B A1,
| Do I gy 0
PeAIIL, A https://m.edsoo.ru/00ade488
W3 PEareHTOoB JiaH B U30BITKE
99 OO01as xapakTepucTHKa 23.11.2023 bubnnoreka [JOK
anemMeHToB VIA-rpymnms https://m.edsoo.ru/00ade64a
AnnoTtponHsle MOIU(pUKALIUN 28.11.2023
cepsl. Haxoxxnenue cepsl u eé bubnuoteka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
C ; : 11.202
26 qusmceriien ximicee P buomorera 10K
5 https://m.edsoo.ru/00ade802
CBOICTBa
O .C A2,
. https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE
XUMHYECKUE PEAKLIUH, JICKALLNE B 07.12.2023
26 OCHOBE TIPOMBIIIUIEHHOTO criocoba bubnmoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMHU CEPBI

97 Brrunciienue MaccoBoM 101 12.12.2023 bubmuorexa [JOK
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTruKa 14.12.2023
aJIeMeHTOB VA-rpynmel. A30T,
28 paCHpOCTpaHeHI/II;}];HHpI/IpO,He bubamorexa IOK
’ https://m.edsoo.ru/00adeea6
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA
AMMHak, ero (pusndecKue u 19.12.2023
29 XI/IMI/I‘IG(;KI/IC Cq];OﬁCTBa MOJTy4YeHUe bubmorexa IOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padorta Ne 3 o .12.2023
30 Tell)we «HonyqupI/Ie aMMHuaKa T bubamorexa IOK
. ’ https://m.edsoo.ru/00adf180
U3yY€HHE €ro CBONCTBY
31 A30THas KucioTa, e€ pusnueckue 26.12.2023 bubnnoreka [JOK
1 XUMHUYECKHE CBONCTBA https://m.edso00.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH 28.12.2023
aMMOHHUS B KaUeCTBE
39 MUHEPATBHBIX YI0OPEHUH. bubnnoreka [JOK
XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COEIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u 09.01.2024
33 bocdopHas kucnora, pusndeckue bubnnorexka [JOK
1 XUMHUYECKHE CBOWCTBA, https://m.edsoo.ru/00adf68a
MOJIy4YeHue
34 Hcnonb3oBanue GocaToB B 11.01.2024 bubnuorexa [IOK
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KaueCTBE MUHEPATHHBIX
ynoOpeHuii. 3arps3HeHHe
MIPUPOTHOM cpenbl hochaTaMu

https://m.edso0.ru/00adfc20

VYraepon, pacipocTpaHeHIE B 16.01.2024
35 HpI/IpEl[i[ gmmlt){ecxie u bubamorexa LIOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue 18.01.2024
Y XMMUYECKHUE CBOMCTBA.
36 DKOJOTUYECKHE MTPOOITIEMBI bubamorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VronabHas KUCIOTA U €€ COJU 23.01.2024 bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padborta Ne 4 o 25.01.2024
38 teMme "[lonydyenue yriaekuciaoro bubnuoreka [IOK
ra3a. KauecTBeHHas peakius Ha https://m.edso0.ru/00ae027e
kapOoHaT-uoH"
[TepBoHayanbHbBIE MOHATHUS 00 30.01.2024
39 oprpaHI/IquKI/IX BEILIECTBAX KAK O bubmorexa IOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiiepoJia
40 KpeMHuii 1 ero coeaHens 01.02.2024 bu6mmorexa [IOK
https://m.eds00.ru/00ae080a
ITpakTuyeckas padora Ne 5. 06.02.2024
41 Pemrenne skcnepuMeHTaIBHBIX bubnnorexka [JOK
3aja4 1o TeMe «BakuHeitmme https://m.edsoo.ru/00ae0bf2
HEMETAJUThl U UX COCTUHEHUS
42 KonTponbnas padora Ne3 mo Teme 08.02.2024 bubnuorexa [IOK

«BaxHelIme HeMeTaJIIbI U UX

https://m.edsoo.ru/00ae0e18
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COCONHCHUA»

OO6m1as XxapakTeprucTruKa 13.02.2024
XUMHYECKUX JIEMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b U bubnmoreka [JOK
43
METaJTIMYeCKasi KPUCTAJUINIECKast https://m.edsoo.ru/00ae103e
pewmérka. @u3ndeckre CBOMCTBA
METAJLJIOB
XUMHYECKHE CBOMCTBA METAJIIIOB. 15.02.2024
44 DNEKTPOXUMHUECKUN Psijt Bubmmorexa LIOK
N https://m.edso00.ru/00ae1156
HaIpsHKEHUH METaJUIOB
O61ue cnocoObl MOTydeHHs 27.02.2024
MetaiuioB. CriaBbl. Beluucienus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmmorexa LIOK
. https://m.edso0.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIOB 29.02.2024 bubmorexa IOK
https://m.edsoo.ru/00ael1278
47 HlenouHbIe MeTamIE! 05.03.2024 bu6nmoreka [JOK
https://m.edsoo.ru/00ae14b2
48 Oxcuapl U TUIPOKCUIBI HATPUS U 07.03.2024 bubnnoreka [JOK
KaJIHst https://m.edsoo.ru/00ae14b2
[IlenoyHO3eMENBbHBIE METATIIBI — 12.03.2024 bubmuorexa [JOK
49 . .
KaJIbIIUI U MarHui https://m.edsoo.ru/00ael15e8
50 Baxkueillme coeqMHEHNS KaIbLUA 14.03.2024 bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001meHre U CHCTEMAaTH3aIIHS 19.03.2024

3HAHUH
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59 JKécTKoCTh BOJIBI M CIIOCOOBI €€ 21.03.2024 bubmuoreka [JOK
yCTpaHEeHUs https://m.edso0o.ru/00ae1886
[TpakTuueckas padborta Ne 6 o 02.04.2024

53 TepMe ")KéCTKOC’P;b BOJIBI I METOBI bubmorexa HOK

i " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus

54 [ — 04.04.2024 bubmuorexa [JOK

https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBA OKCHIA U 09.04.2024 bubnnoreka [JOK

55

THIPOKCHUIA https://m.edsoo.ru/00aelc64
11.04.2024 bubnuorexa [JOK

%6 Aeneso https://m.edso0.ru/00ae1d86

57 OKcuapl, THAPOKCUABI U COTH 16.04.2024 bu6mmoreka [IOK
xenesa (II) u xenesa (111) https://m.edsoo.ru/00ae35e6

58 O06o01IeHre U cCHCTeMaTU3aIus 18.04.2024
3HaHUU
[IpakTnueckas padorta Ne 7. 23.04.2024

59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a7a4 1o TeMe «BaxkuHeinme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Beruncnenus no ypaBHeHHUSIM 25.04.2024
XUMHUYECKHUX PEAKIIHA, €CIIH OJTHH

60 U3 pEareHToB JlaH B U30BITKE WU bubnnorexka [JOK
COJEPIKUT PUMECH. BhraucieHus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peakuuu

61 O06001IeHNe U CUCTEMATU3AIIHS 30.04.2024

3HAHUH
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KontponsHast pabora Ne4 o reme 02.05.2024

62 «BaxuHennme MeTauIbl 1 UX 1
COCIMHEHUS»

63 BermectBa 1 MaTepuasl B 1 07.05.2024 bubmuorexa [IOK
MMOBCETHCBHOM JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHYECKOE 3arpsi3sHEHUE 14.05.2024 bubnnoreka [HOK

64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270

65 Posnb xumum B pernieHuu 1 16.05.2024 bubnnoreka [JOK
HKOJIOTHYECKUX MTPOOIEM https://m.edsoo.ru/00ae4270

66 PezepBHbiit ypok. O6001eHue u 1 21.05.2024 bubnnorexa [JOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ae0d0a
PesepBHrlit ypok. O60011eHNE 1 bu6mmoreka [IOK

67 CUCTEMaTH3aI1s 3HAHUH 1 21.05.2024 https://m.edsoo.ru/00adb33c

68 PesepBHblIil ypok. 0606iueHHe U 1 53.05.2024 bubnnorexa [HOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JI5S1 YAUTEJIA

https://m.edso0.ru/00ad9cb2

HNU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET


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




