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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAET paclpeesieHue ero o Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIeI0BaTEIbHOCTh
M3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OonpeaeseT BO3SMOKHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILeNeil W3y4YeHHs NpeaMeTa W OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMHUpyEeMble XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHON  yueOHOH  JesATETbHOCTH,  AKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUN
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00y4aroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMU O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé m3ydeHuro. ColepkaHUE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

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

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHU s U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOMUT C TPHUBJICYCHUWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHpPOBAaHMM W PA3BUTUU TIO3HABATENbHBIX YMEHUW W HMX NPUMEHEHHMHM B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH IPaBUJl OE30I1aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPENTH TaKHe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTETbHOMY TPUHATHUIO PEIIeHUH, CIMOCOOHOM amanTHpOBaThCI K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(bOopMUPYIOIITUM MOTUBALINIO U Pa3BUTUE CTIOCOOHOCTEH K XUMUHU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢popmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
ITOBCETHEBHOM KU3HH U TPYJIOBOM NEATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO1mee 9nciio 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMuM B KM3HM 4YellOBeKa. XUMHUS B cCUCTeMe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHECHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMoCBsI3b KOJIWYECTBa, MAacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACcChl BEIIEeCTB. XumMudeckue ypaBHeHus. Kinaccuduxanus XuMUYeCKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1aboOpaTopHBIM O0OpYIOBAaHUEM, M3y4YEHHE W OMHcaHuEe (DU3HUECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJCICTBHE Mela ¢ KUCIOTOM) sIBJI€HUH, HaOIt01eHNe
W ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pa3mokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (1), usydenwme cmocoOoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTa, (UIbTpoBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJHM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MojieNield MOJIEKYIT (ITapOCTEP>KHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHsS KHUCIOpoJa B JlabopaTopuu U
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAU(PUKAIUS
KHCIIOpO/a.

TermoBoit A((PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakuuu. TomauMBO: yroib M MeTaH. 3arps3HEHHE BO3AyXa, YCHWIIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B IMPUPOJE,
dbusznyecKrue 1 XUMHUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNydeHus. KucioTer u comnu.

Mousipablii 00bE€M Ta30B. Pacy€Thl M0 XUMUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BeniecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XuMudeckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B IpUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. DU3NUYECKHe U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinot. @usndyeckiue 1 XUMHUYECKUE
cBoicTBa KUCHOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii Ixkcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHUE M HM3yYEHUE CBOICTB KUCIOPOJA, HAOMIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (mmoxkapa), 03HaKOMIICHUE C
o0Opa3liaMu OKCHIOB M ONUCAHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMmozeiicTBue Boaopona ¢ oxcugom menu (II)
(BO3MOXHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTaulaMM (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIIEJOBaHUE OOPA3I[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpacKd MHAMKATOPOB B PacTBOpax KUCIOT U HIEJo4Yel, U3ydeHue
B3auMojieiictBus okcuga Meau (II) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT € METalJlaMH,
peakiuui HEeWTpanu3alnuM, IOJYy4eHHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pEeLIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. CtpoeHune aToMoB. XUMHYeCKasl CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakumu

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIEJTOYHO3EMENIbHbIE METAJUIbl, T'aJOT€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yoT aM(OTepHbIE OKCUBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MenneneeBa. Koporkomepuoanas W JumMHHONEpuoaHas ¢opmbl I[leprognueckoid cucTeMbl
xumuueckux onemeHtoB JI. M. MengeneeBa. Ilepuonst u rpynmbel. DU3HYECKU CMBICI
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB INepBbIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OOpa3LOB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
[MHKa C pacTBOpaMu KUCIOT W IIEJ0oYel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuu pas3ioKeHNs, COSTUHEHUS).

Mesicnpeomemmnle ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 8 KJIacCE€ OCYILECTBIISIETCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHM,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAY4YHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJI, HN30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaANbl, TOPHBbIE TMOPOJIbI, IOJE3HBIC
MCKOIIaeMble, TOTUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHMHU CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOMOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbBl XUMHUYECKON CBsA3M. THUIBI KpPUCTAUIMUECKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPHUCTAIMYECKON PEMIETKH U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBOMNCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaCCAM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEeaKuid 1Mo pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKIE YPaBHEHHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. IloHsTHe 0 xuMuyeckoM paBHOBecHH. @DakKTOpbl, BIMSIOLIME HA CKOPOCTh
XUMUYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS.



OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBl€HUWE YpPaBHEHUU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu moHHoro o6MeHa. YCIIOBUS MPOTEKaHMs pEaKii HMOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEJOBAHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLEecca AUCCOLUALIII
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), ONBITOB, WLIIOCTPUPYIOMIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUUil (FOpeHHEe, peakUuu pPas3IioKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBogopod. ConsiHast KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xi10puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHble CTeneHu oKucieHus. CTpoeHne U (QU3NYECKUEe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KuCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cynbhar-uoH. Haxoxnenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO0mass xapakTepucTuka dJ1eMEeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIE CTETMEHH OKHUCIECHUS. A30T, paclpoCTpaHeHHe B Tpupoje, Qusuveckue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakldsi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJIy4YEHUE,
dbuznueckne W XUMHYECKHE CBOWcTBa (OOIIMe Kak TMpEeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arps3HEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnoTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydyeHue. Vcnosnb3oBanue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TJI00AIHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN dPQeKT. YToNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcronb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [lOHATHE 0 OMOIOTHYECKHN BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpeacraBineHuss o0 okcune kpemuaws (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEJHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3NYecCKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB U UX COEJUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yuYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOI0JIeHuEe IpHU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCITIOJIb30BaHME BUIEOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEHHUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-UOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHWs, O3HAKOMJIEHHE C MpOIyKIHeH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIOB. MeTtamMyeckas CBSI3b M METAUIMYECKas KpUCTaUITMYecKast
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblus. BaxkHelume coearuHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3NYECKHE U XUMUYECKHE CBOKWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
xene3a. Oxcuapl, ruapokeuapl U conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit Ikcnepumenm:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHus, Kalbllus, aIFOMUHUS, [IMHKa, xene3a (II) u xenesa
(III), meau (II), HaGmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATFOMUHUS U THAPOKCHU/IA LIMHKA, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHUX OXKOrax u
OTpaBJICHUSIX.

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

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIIOB, MIOJTMMEPHBIC MaTEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICTTbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHITHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIH[, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpPUCTA/UIMYECKas pEHI€TKa, CIUIaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBICE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NPOTPaMMBbI OCHOBHOTO 0O0mero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0J1€ 00Y4EHMsI XUMUHU B €IMHCTBE Y4€OHOM M BOCIIMTATEIbHON JIEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE MpPaBUIaMHU M HOpPMaMM HOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0yUYaIOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS
CUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUH M PACHIMPEHHE OIbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpuoOTHYeCKOro BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAuU€HUs XMUMHYECKOM HayKH B J>KM3HH COBPEMEHHOro OOIEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHOW MH(OpMALMEH O MEepeoBbIX JOCTUXKEHUAX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBe
Mupa 1 oOlIeCTBa;

2) rpaIaHCKOI0 BOCIIUTAHMS:

NpPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IMpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKONM W JPYruxX BUAAX JA€ATEIbHOCTH, TOTOBHOCTU K
pazHo00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOJHEHUH Y4€OHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMTOJIHEHUH XMMUYECKHUX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHILEH C TO3UIMH HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIECTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKM M COCTaBISIOLIME OCHOBY JUIS
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KApTHHBI MHpa, TPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM CpeNoi, O posn
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;



MO3HABATEJIbHBIE MOTHUBBI, HAIlpPaBIICHHbIE Ha IOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HEOOXOaUMBIC 11 OOBSCHEHUS HAONIOaeMbIX TMPOIECCOB U SIBICHUN, IMO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypod, NOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOYyYEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHeHIIEeM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHUE IMOCIEACTBHA W HEMPHUAITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aAJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOCHUS
npaBusl 0€30MacHOCTU MpH OOpallleHMH € XMMHYECKHMHU BeEIIeCTBAaMH B OBITY U peallbHOMN
KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQEeCcCHil U TPpyAa pa3lIuyHOro pojia, YBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYAIBHOW TPACKTOPUU
MPOJODKCHHST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) IKOJIOrMYEeCKOT0 BOCTIUTAHMS

AKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBHII 0€30TIaCHOTO MMOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKe B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYEHUH XUMHH, JJIS PeIleHUus
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEeH MPUPOAHON CPEIO, sl TOBHIIICHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATENbHON, KOMMYHUKATUBHOW U COLIMATIBLHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPe3yJIbTaTOB BBIICISIOT 3HAYUMBIC I (OPMUPOBAHUS
MHUPOBO33pEHUsST OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT HA OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHKATHBHBIC, PETYJSATHBHBIC), KOTOpbIE 00eCneunBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOSCHUW 3HAHWM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHHA (BBIOCNATH MX XapakTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJIs1 O0BICHEHUS
OTJICNbHBIX (DAKTOB W SIBJICHWU, BBIOMPATh OCHOBAaHWUS W KPUTEPHH I KIACCH(PUKAIIUU



XUMHYECKHX BEIIECTB U XMMHUYECKUX PEaKlui, yCTaHaBIUBATh NPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXy OOBEKTaMH U3YUCHUsI, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHUS;

yYMEHHE MPUMEHSTh B Mpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMHUUYECKHIN 3HAK (CUMBOJI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHYECKOW peaklud — TMPU PEIIeHUHd Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKH H3YyYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBrble ucciaenoBareJLCKue AelCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIICEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO IPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHM3AIMM M TPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbTar, (GopMyIHpoBaTh OOOOMICHUS W BBIBOJIBI IO pPE3yJIbTaTaM IPOBEIEHHOTO OTIBITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHON padoTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIO0B
1 (HOpM IIPEJCTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpaTypa
XUMHUYECKOTO COJICP)KAHMsI, CIIPaBOYHBIC TMOCOOMS, pecypchl WHTepHETa), KPUTHYECKU
OILICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3INdHble METOJbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HCOOXOAMMBIX JIJISl BBITOJIHCHUS YUCOHBIX M IMO3HABATEIHHBIX 337124
OTpEeNIeIEHHOTO THUIIA, MPUOOPETEHHE ONbITa B O0JACTH HCIOJIH30BaHUS WH(HOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3ITUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpeacTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pElIacMbIe 3aJa4d HECJIOKHBIMH CXEMaMH, JuarpaMMmamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B Tpollecce Y4eOHON W HCCIIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIIIEHHOCTH, CETLCKOTO X034iCTBa M TPaHCTIOPTa
Ha COCTOSIHHE OKPYKAroIIeH TPUPOTHON CPEIbI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) AUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCUTENHHO BBITTOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATH MOJYICHHBIC PE3YIbTaThl TO3HABATEIHHOU JIEATETLHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JelaThb MPE3CHTALUI0 pPEe3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JTAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIILHOW M
HCCJIEIOBATENILCKOM NIeATEeNhbHOCTH TPU PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
oO0IIMX MHTEPECOB U COTJIACOBaHMS TO3UIMI (0OCYKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC



HITYpMBI», KOOPJIMHALUS COBMECTHBIX JEHCTBHM, ONpeeICHHEe KPUTEPUEB 110 OLICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTUBHBIEe yHHBepcalbHble yueOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITEJIbHO ONPEAEIATh eI AeSITeIbHOCTH, IIJIaHUPOBATh, OCYILECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATb CBOIO JAEATEIBHOCTb, BHIOMPATH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABATEIbHBIX  3a]ad,
CaMOCTOSATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM INpU
BBIIIOJIHEHUM 33JaHUNl C yd4y€TOM IOJy4YeHMs] HOBBIX 3HAHHUH 00 H3yyaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIIOJIB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3a/1aHHM.

NPEIAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJlbTaTOB II0O OCBOEHHIO 0053aTEIBHOTO COJEpKaHMs,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHON pabouell MporpamMMoi, BBIJIEJAIOT: OCBOCHHBIE
0o0y4aromMMHUCsT Hay4YHbIC 3HAaHUS, YMEHUS U CIOCOOBI JeHcTBHMH, cnenuduyeckue s
OpPeIMETHOW 00NacTH «XUMUSL», BUIBl JEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHUI: aTOM, MOJIEKYJd, XUMUYECKHH
DIIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMeCh (OAHOpOAHAS U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAas M MOJEKYJspHas Macca,
KOJINYECTBO BEIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas JOJs XHMHUYECKOIo
3JIEMEHTa B COEIMHEHUM, MOJIIPHBIM OO0BEM, OKCHJ, KHCIIOTAa, OCHOBAHME, COJb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKast peaKiusi, Kiaccuukanus
PEaKIHii: peakui COSAMHEHUS, PEaKIIUK Pa3IOKECHHS, PEaKIINN 3aMEIICHUS, PEaKINU
o0OMeHa, 9K30- U SHJIOTEPMUYECKHE PEAKIMH, TEIIOBOM 3 (PEKT peakluu, SAPo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
NOJISIpHAs M HETOJsIpHAsi KOBAJICHTHAsl CBs3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHWOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAsI KOHIICHTPAIIKsI) B paCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHSATHH W TPUMEHSTH 3TH
HOHATHS NPH ONMMCAHUM BELIECTB U UX NMPEBPALLCHUH;

® UCIOJB30BATh XUMHUYECKYIO CHMBOJHKY IS COCTaBIeHHS (OpMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeneNsITh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTEICHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl ¥ MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpeiBath cMmbicn Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPHPOBATH
MOHMMaHHUE TEPUOTUIECKON 3aBUCHMOCTH CBOWMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxeHus B Ilepromnyeckoil cucTeme, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTajipo;

e ONHCHIBAaTh M XapakTepu3oBaTh TabmuuHyr Qopmy Ileprmoamueckoii cHCTEMBI
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounast moxarpymnma (b-rpymma)», Manaeie W OodbIIHE TEPHOMBI, COOTHOCHUTH
0003HaueHHsI, KOTOphle MMetoTcsi B Tabimie «[lepnomnyeckas cucreMa XHMHYECKHX
anemenToB /. M. MeHeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB



XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeeieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKkTepu30BaTh (OIMUCHIBATH) OOIIME XMMHUYECKHME CBOWMCTBA BEIECTB PA3THMUHBIX
KJIACCOB, NOATBEpPXKJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3JIUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIEMEHTa 10 (hopMyJie COeTMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLIUK;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIBbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHIO0, KIacCU()UKALKUIO, BBISIBJICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JJII M3Y4YECHHsS] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKLUM,
€CTeCTBEHHO-HAy4YHbIE ~ METOJbl  TO3HaHUs  —  HaAONmIOJAeHWe,  H3MEpeHHue,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyIoM U  1abopaTopHBIM
o0opy/soBaHUEM, a TaKXe IpaBWiiaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKUUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHUIO
U CcOOMpaHUIO0 Ta3000pa3HbIX BEIIECTB (BOJOPOJA M KHCIOpPOJa), MPHUTOTOBICHHUIO
pacTBOPOB C ONpPEECIEHHON MacCOBOM JI0JIEN pacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U [IPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILEJIOUYEH U
KHCJIOT C IOMOIIBIO0 MHIMKATOPOB (JIaKMycC, peHON(TaTICHH, METUIOPAHXK U IPYTHE).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y 00YUAIOLINXCS YMEHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P (EKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, 3JIEKTPOIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIU HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKluHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIbD,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KOBaJIeHTHasl, HWOHHAs, MeTaUIM4ecKas), KpUCTaNIM4yecKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMMHMYECKOM pPEAaKLUH, NPEIeNbHO JIOIyCTHUMas
koHueHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHSATH 3TH
MOHSITHS ITPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCTOJIb30BaTh XUMHUECKYI0O CHMBOJHMKY JJISI COCTaBlIeHHMS (OpMyd BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpeeNaTh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEJMHEHUSAX pPa3INYHOIO COCTaBA, NMPHUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIaccy coelMHeHHH 1o (opmMynam, BHJ XMMUYECKOH CBS3M (KOBaJE€HTHas, MOHHal,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEIMHEHUSX, 3aps] HOHA II0 XUMHUYECKOU



dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbica [lepuoguueckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATH
€ro TOHUMAaHME: ONMHCHIBATH U XapaKTepu3oBaTh Tabiu4Hyto Gopmy Ileprogmueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoarpynma (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpynma)», Mameie W OOJBIIME TEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnmie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIOAM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U TJIABHBIX HNOArPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30oBaTh (ONMUCHIBATh) OOLIME W cHenu(UYecKre XHMHUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKIAsl ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHUSI 3JIEKTPOJIUTUUECKONW JUCCOLMAIIMU KUCIIOT, IEJI0Ue U COJIeH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BELIECTBAMU
Pa3INYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKAHUsI XUMUYECKUX IPEBPAILIEHUN B PA3JIMYHBIX YCIOBHUSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 1o (hopMyJie COeTUHEHNs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;

coOuoiaTh MpaBWja TIOJIb30BAaHUS XMMHMYECKOW TOCYyJOoH U J1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLUSAMHU IO BBIIOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M YIJIEKHCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMHI-, MOAMI-, KapOoHar-, docdart-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBISBICHWE MPUYUHHO-CIEACTBEHHbIX
CBSI3€M — JUISl M3YYEHHUS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWSA — HaAOJIOJAEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peasbHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK

) MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
)1 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
’ Bonopoa.Ilonstue o kucnorax g 1 bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [IOK

’ OCHOBaHMSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | | bubmuotexa [JOK

) HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30



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

Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepronnueckuii 3aKOH U
31 [lepuoauueckast cucrema 7 bubmmoreka [IOK
XUMHUYECKHX 3neMeHToB /. U. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
XumMudeckas CBs3b. BuGmorexa LIOK
32 Oxucamntenpio- 8 ! https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKITUU
Hroro o paszeny 15 ngﬁ;ﬁ:ﬁgﬁimgyc
PeszepBHoe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 2 1 1 bubmmoreka [JOK
) XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
)1 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mias XxapakTeprucTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 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

bub6nmoreka [IOK
A i 4
3 Obmpe croiicTsa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

KoanuyecTBo 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

N Tema ypoka Jata oOpa3oBaTe/ibHbIE
n/n Bcero KP IIP u3y4deHus pecypesI
L i n o wenopexa, | buGaorexa LIOK
' 05.09.2023  https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
) ITousitue o MmeTogax 1 bu6nuoreka [JOK
MMO3HAHMS B XUMHUH 08.09.2023  https://m.edsoo.ru/ff0d227¢e
[TpaxTrueckas padota Ne 1
«[IpaBuna paboTsl B
3 1a00paTOPUH U IPUEMBI 1 1 bubmuorexa [JOK
oOparmeHus ¢ 12.09.2023  https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM
000pyTI0BaHHEM»
e B 10K
. 15.09.2023  https://m.edsoo.ru/ff0d26ca
cMmecei
[IpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceii (Ha 1 1 bu6nuoreka [IOK
pUMepe OYUCTKH 19.09.2023  https://m.edsoo.ru/ff0d28c8
MOBAPEHHOM COJH)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LHOK
22.09.2023  https://m.edsoo.ru/ff0d2a6¢c
e B LOK
26.09.2023  https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX 3JIEMEHTOB
3 IIpocTble U CIIOKHBIE 1 bubnuoreka [JOK
BEIIECTBA 29.09.2023  https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE 1 bubnmnorexka HOK
y4EeHHE 03.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA
10 ?Pf;?d?{izlf:j{e(;ngyﬂa 1 bubmmorexa [TOK
) 06.10.2023  https://m.edsoo.ru/ff0d2eae
BanentHOCTh aTOMOB
XUMHYECKHX DJIEMEHTOB
1 vaces Omocumemman |1 BuGmorexa LIOK
) 10.10.2023  https://m.edsoo.ru/ff0d323¢
MOJIEKYJISIpHAsl Macca
12 ﬁﬁggggzoi(:)n:neMeHTa B 1 Bubmorexa TIOK
13.10.2023  https://m.edsoo.ru/ff0d350¢
COCTUHEHUH
13 KonunuectBo BemiecTra. 1 but6mmoreka [IOK
Mons. MonsipHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 SI/II/EE‘I—I{Z(?II:EZ ;IBneHI/Iﬂ 1 bubmaorexa LIOK
' 20.10.2023  https://m.edsoo.ru/ff0d37fa
XuMu4eckasi peakius
15 [Ipusnaku u ycinosus 1 bubmmoreka [IOK
MPOTEKAHUS XUMHUECKHUX 24.10.2023  https://m.edsoo.ru/ff0d3al6
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peaKuuit

3aKOH COXpaHEHHS MacChl

16 BEIIECTB. XUMHUUYECKHUE bubmmorexa HOK
' 27.10.2023  https://m.edsoo.ru/ff0d3b88
ypaBHEHHS
BbruuciieHus KoJau4uecTa,

17 MaccChl BEIIECTBA 10 bu6nuoreka [IOK
YpaBHEHUSAM XUMHUYECKHX 07.11.2023  https://m.edsoo.ru/ff0d5708
peaKuuit
Knaccudukanus

18 XUMHYECKUX peaKIui bu6nmoreka [IOK
(coenmuHeHUS, PA3TIOKEHHS, 10.11.2023  https://m.edsoo.ru/ff0d3{34
3aMeIleHHsI, 0OMEHa)

M. B. JIoMmoHOCOB —

19 YUEHBIH-OHIIUKIONEIUCT. bubmmoreka [IOK
0O00011EeHE 1 14.11.2023  https://m.edsoo.ru/ff0d40c4
crucTeMaTu3alus 3HaHUI

20 oo Beeersan Bubmnorera LIOK

17.11.2023  https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PCAKITU
Boznyx — cmech ra3os.

71 CocraB Bo3ayxa. Kucinopon bubnuorexa [HOK
— 3JIEMEHT U IIPOCTOE 21.11.2023  https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
dusnyeckue u

| e ciens B LOK

24.11.2023  https://m.edsoo.ru/ff0d4614
OKHCIICHHSI, TOPEHHE).
[TonsiTHe 00 OKCcHIax
CrnocoOsl nosnydeHus

73 KHCITIOpO/ia B JIa0OpaTOpuu bubnmnoreka [JOK
Y TIPOMBILIUIEHHOCTH. 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoa
TennoBoit a¢ ekt
XUMUYECKON PEAKINH,

24 ?:;;zg;memm bubmorexa [OK

01.12.2023  https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
IHIOTEPMUYECKUX
peaKIusax
Tonnuso (He(dTh, yroiab U

25 MeTaH). 3arps3HeHue bubmuoreka [JOK
BO3/yXa, CIIOCOOBI €ro 05.12.2023  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTuyeckas padora Ne 3

2% o teme «llonyuenune n bu6mmoreka [JOK
coOupaH#e KICIOpOaa, 08.12.2023  https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTBY»

27 npoctor memecrsor bubmioera LIOK

' 12.12.2023  https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
28 duznyeckue u but6mmoreka [JOK
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XUMHUYECKHE CBONCTBA 15.12.2023 = https://m.edsoo.ru/ff0d4dd0
Bofopoaa. [Ipumenenue
BOJIOpOZA
29 [TonsTHE O KUCIOTAX U but6mmoreka [IOK
COJISIX 19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI moTydeHus bubnmoreka [JOK
BOJIOPO/Ia B J1aOOpaTOpHH 22.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4
31 no teme «llonyuenue u bubmmotreka [IOK
cobupanue Boopoaa, 26.12.2023 | https://m.edsoo.ru/ff0d4{42
W3yYECHHUE ETO CBOMCTB»
3 MonsipHblii 00BEM ra30B. bubmmoreka [IOK
3akoH ABOrajipo 29.12.2023 = https://m.edsoo.ru/ff0d542¢
Brruncnenus o6béma,
py | Eomeeenpomeess s B 10K
09.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU
00BEMY
Beruucnenust 00€M0B
| B 10K
N . 12.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUI
ra3oB
duzndeckue u
35 XI/II\Z’I/I‘I:((::KI/I: CBOMCTBa bubmorexa LOK
16.01.2024  https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHHH. bu6mmoteka [IOK
[TonsiTue 06 MHIUKATOpAX 19.01.2024  https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTens.
37 E:gzzﬁz{:;ig pPacTBOpHI bubmmorexa [IOK
’ 23.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas goist BemecTa
B pacTBOpe
[TpakTnyeckas pabora Ne 5
o teme «[IpuroroBienne
38 pacTBOpPOB C bubnuoreka [JOK
onpeaenéHHON MaccoBOM 26.01.2024  https://m.edsoo.ru/ff0dSeba
JI0JIEW PaCTBOPEHHOTO
BEIIECTBA»
| Koo i 2 B 10K
' 30.01.2024  https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»
o | oo B LOK
’ 02.02.2024  https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydeHnue u XuMu4YecKue
41 CBOICTBA KMCJIOTHBIX, bubnuotexa [JOK
OCHOBHBIX U aM(OTEPHBIX 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUsI: COCTaB, bubnuotexa [JOK
KJaccupukanus, 09.02.2024  https://m.edsoo.ru/ff0d67ca
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HOMEHKJIaTypa

HonyquHe 1 XUMHWYECCKHE

but6mmoreka [IOK

43 CBOICTBAa OCHOBaHUM 13.02.2024  https://m.edsoo.ru/ff0d67ca
o | S comm, B 10K
’ 16.02.2024  https://m.edsoo.ru/ff0dfee2
HOMEHKJIATypa

45 [lonyuenue u xumMnyeckue bu6mmoreka [IOK
CBOMCTBA KUCJIOT 20.02.2024  https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIATypa, CIIOCOOBI bu6nuoreka [IOK
MOJTYYCHUS, XHMHYECKUE 23.02.2024  https://m.edsoo.ru/00ad9474
CBOICTBA
[MpakTuueckas padorta No
6. Pemienue

47 AKCIIEPUMEHTAJIbHBIX 3a7a4 bubnmoreka [JOK
1o TeMe «OCHOBHBIC 27.02.2024  https://m.edsoo.ru/00ad9b7c
KJIACCBhI HEOPTAHUUYECKUX
COEIUHEHUI)

I'eneTnueckas cBsI3b

48 MEXIY KJIacCaMHu bu6nuoreka [IOK
HEOPraHNYECKUX 01.03.2024  https://m.edsoo.ru/00ad9a50
COCIMHEHUN

49 O06o0061IEHNE U bu6nmoreka [IOK
CHUCTEMaTH3alus 3SHAaHUI 05.03.2024  https://m.edsoo.ru/00ad9cb2
KonTponpHas padora Ne3

50 1o TeMe "OCHOBHBIE bubmuorexa [JOK
KJIACCBhI HEOPTAHUUYECKUX 12.03.2024  https://m.edsoo.ru/00ad9¢la
coenuHeHun"

[TepBbie MOMBITKH
51 iﬁi;:;fgiiiug'zMeHTOB Bubmorexa ITOK
' 15.03.2024  https://m.edsoo.ru/00ad9ffa
[TonsATHe o rpynmnax
CXOJTHBIX DJIEMEHTOB
Ilepuoauueckuii 3aK0H U

57 [lepuonuueckast cucrema bubnmnorexka HOK
XHMHYECKUX 3JI€MEHTOB /. 19.03.2024  https://m.edsoo.ru/00ada52¢
. MenneneeBa

53 Ilepuons!, rpymnisl, bubmuoreka [JOK
HNOJArPYIIIbI 22.03.2024  https://m.edsoo.ru/00adaS2c

54 Crtpoenue atomoB. CoctaB bubmuotexa [JOK
aTOMHBIX siep. M3oTormbl 05.04.2024  https://m.edsoo.ru/00ada342
CTpoeHue dIIeKTPOHHBIX

55 ggg;:::gBaTOMOB bubmmorexa [JOK

. 09.04.2024  https://m.edsoo.ru/00adabbe
[Tepuoanueckoit CuCTeMbl
JI. 1. MenneneeBa
XapakTepucTuka
o | T 1 Busorea 10
12.04.2024  https://m.edsoo.ru/00ada824

Ilepnonnueckoi cucreme
JI. 1. MenneneeBa
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3HaueHHue
[Iepronnueckoro 3akoHa
57 JUJISL pa3BUTHUSI HAYKU U 1 bubnuotexa [JOK
npaktuku. Jl. U. 16.04.2024  https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIH,
Mearor ¥ rpakJaHuH
KT
5 | aromonmmmmonm |1 bumotera LIOK
19.04.2024  https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 HNonnasg xumudeckas CBI3b 1 buGnnorexa LIOK
23.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTtHas noysipuas 1 bubmuorexa [JOK
XHAMHYECKas CBS3b 26.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTnast HenossspHas 1 bubmmoreka [IOK
XHMHUYECKAs CBI3b 30.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS 1 Bubmaorexa ITOK
07.05.2024  https://m.edsoo.ru/00adae28
63 BOOI;IE?FJ:}/IIEZJITII:[‘IZ?IBHHC 1 Bubmorexa IIOK
14.05.2024  https://m.edsoo.ru/00adb076
peaxiun
64 OkucnuTenu u 1 bubmuorexa [JOK
BOCCTaHOBUTEIU 17.05.2024  https://m.edsoo.ru/00adb076
65 | uorene Crpaemme sons, | 1 BuGwotera LIOK
' 21.05.2024  https://m.edsoo.ru/00adb486
XUMHYECKast CBI3b»
. 24.05.2024  https://m.edsoo.ru/00adb33¢c
cHUCTeMaTU3aIisl 3HAHUI
67 gegsg;f;{lﬁeyEOK' 1 bu6nuoreka [IOK
. 28.05.2024  https://m.edsoo.ru/00ad9cb2
cHUCTeMaTU3aIisl 3HAHHUI
68 g?gg;iiﬁeyﬁ(m 1 bu6nuoreka [IOK
. 31.05.2024  https://m.edsoo.ru/ff0d61c6
CHCTEMAaTH3alMs 3HAHUH
OBHIIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME
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9 KJIACC

KoanuyecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Te Hara 5
o/ Ma ypoxa Beero KP TP u3yueHns ;eE;;(c):?TeﬂbHue

[lepuoauueckuii 3aK0OH.

1 Ilepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHUYECKHX JIEMEHTOB 05.09.2023  https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B

) W3MEHECHUHU CBOMCTB 1 bu6nmoreka [IOK
XUMHUYECKHX IJIEMEHTOB 06.09.2023 = https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukanms u

3 HOMEHKJIaTypa 1 bubmmotreka [IOK
HEOPraHUYECKHUX 12.09.2023  https://m.edsoo.ru/00adb7e2
BCIIICCTB
Bunsl xummnueckoi

4 CBSI3H U THIIBI 1 bubnnoreka IIOK
KPUCTAJUTHYECKUX 13.09.2023  https://m.edsoo.ru/00adbac6
peLETOK
KonTtponsHast pabora
Nel o Teme

5 «IIoBTOpEHuE 1 1 1
yriayOieHue 3HaHUM 19.09.2023
OCHOBHBIX Pa3zciioB
Kypca 8 Kiacca»

6 gﬁiﬁi@fﬁ:@i};unﬁ 1o 1 bubmorexa LHOK

20.09.2023  https://m.edsoo.ru/00adbcb0

pa3IMYHbBIM MPU3HAKAM
ITonsiTHE O CKOPOCTH
XUMHYECKON PEaKLIHUH. Bu6muorexa LJOK

7| Horarie o romorentsic ! 26.09.2023  https://m.edsoo.ru/00adbeda
U TeTEPOTCHHBIX
peaKIusax
[ToHsiTHE O XUMUYECKOM
paBHOBecuH. DaKTOpHI,
BIMAIOLIHME HA CKOPOCTD Bubmorexa [IOK

8 XUMITICCKOH PEaKiiH i ! 27.09.2023  https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE
XUMHUYECKOTO
paBHOBECHSI

9 (B)OI;P::(;J;EEZJII/IBTI;?I;HHG: 1 bubmmorexa HOK

03.10.2023 | https://m.edsoo.ru/00adcade

peakun
Teopus

10 ANEKTPOIUTUYECKON 1 bubnmoreka [JOK
nuccoruanui. CUIIbHbBIE 04.10.2023 = https://m.edsoo.ru/00adcd68
U clla0ble AIIEKTPOIUTHI

11 HoHHbIe ypaBHEHUS 1 bubmmoreka [IOK
peakiui 10.10.2023  https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
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XUMHYECKHE CBOUCTBA
KHUCJIOT ¥ OCHOBAaHUH B

12 CBETE MpeACTaBICHUN 00 bubmmorexa HOK
. 11.10.2023  https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIUCCOIUAIIIN
XHUMHUYECKHE CBOMCTBA
13 EZEZ?E&?EEL 06 bubmorexa LIOK
. 17.10.2023  https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON
JIUCCOIUAIIIN

14 [lonsrtue o rugponuse bubmmotreka [IOK
conei 18.10.2023  https://m.edsoo.ru/00add9d4

15 0O00011eHuE 1 bu6nmoreka [IOK
CHUCTEeMaTH3aIus 3SHAaHUI 24.10.2023 = https://m.edsoo.ru/00addd12
[IpakTuyeckas pabora Ne

16 1. «Pemenue bu6nmoreka [IOK
HKCIIEPUMEHTATBHBIX 25.10.2023 = https://m.edsoo.ru/00addbfa
3a1a9»

KonTponbsHas pabora
Ne2 o Teme

17 «OIEeKTpOIUTUYECKAs bubnmnorexka HOK
JIUCCOLIMALHA. 07.11.2023 | https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B
pacTBopax»

OO0m1as XxapakTepuCcTUKa

18 rajJlIorTeHOB. XMMHYCCKHE bubnnoreka IIOK
CBOMCTBA Ha IpUMeEpe 08.11.2023 = https://m.edsoo.ru/00addfe2
XJopa
XnopoBogopoa. CossiHast

19 KHCJI0Ta, XUMHIECKHUE bu6nuoreka [IOK
CBOMCTBA, MOJIyYECHUE, 14.11.2023 | https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTuueckast pabota No

20 2 o teme «llonydyenue bubnmnorexka HOK
COJISTHOHM KHUCJIOTBHI, 15.11.2023  https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTBY»

Brrancaenus mo
21 ziiﬁfqe;ﬁi peaxkuuii bubmiorexa LIOK
’ 21.11.2023 ' https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PearcHTOB
JIaH B U30BITKE

2 OO61mas xapakTepuCcTHKa bubnmnoreka [JOK
anemMeHToB VIA-rpymmsl 22.11.2023 = https://m.edsoo.ru/00ade64a
AmoTponHbie
MO (UKAIINH CEPBI.

23 Haxoxenune cepsl u eé bu6mmoreka [JOK
COETMHEHUH B IPUPOJIE. 28.11.2023  https://m.edsoo.ru/00ade64a
XnUMHYecKre CBOMCTBA
CephI

| CEmmomen oo B 10K

29.11.2023  https://m.edsoo.ru/00ade802

XMMHYECKHE CBOMCTBA
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25

Oxcupel cepsl. CepHast
KHCIJIOTa, PU3HUECKHUE U
XMMHYECKHUE CBOMCTBA,
IIPUMEHEHNE

05.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMHUYECKUE PeaKIIui,
JeKalIe B OCHOBE
MPOMBIIIJIEHHOTO
croco0a Moyy4eHus
CEpPHOM KHUCJIOTBHI.
XUMHYECKOE
3arpsisHEHHe
OKPYXKaroIlEe cpebl
COCTUHEHUSIMU CEpBI

06.12.2023

bu6nuoreka [JOK
https://m.edsoo.ru/00adec8a

27

Brruncnenne maccoBoi
JIOJIA BBIXOJ1a MPOIYKTa
peaKIuu

12.12.2023

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a

28

OO01ast xapakTepucTHKa
3JIEMEHTOB V A-Ipyniibl.
A30T, pacnpocTpaHeHHue
B IIpupoae, GU3nIecKne
U XMMHUYECKHE CBOIMCTBA

13.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/00adeeab

29

30

AMMHaK, ero
buzndeckue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHUE U
MIPUMCHCHUE

[IpakTuyeckas pabora Ne
3 o teme «Ilonydyenue
aMMUaKa, 3y4eHue ero
CBOMCTB»

19.12.2023

20.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

31

A3OoTHas KHCI0Ta, €€
¢buznueckue u
XHMUYECKHE CBOMCTBA

26.12.2023

bu6nuoreka [IOK
https://m.edsoo.ru/00adf306

32

Hcnonw3oBanue
HUTPATOB U COJIEN
aMMOHHUS B KaUeCTBE
MHUHEpaTbHBIX
ynoOpeHuit.
XuMH4YECKOe
3arpsi3HEHUE
OKpYKarOIEei Cpebl
COEIMHEHUSIMU a30Ta

27.12.2023

bu6nuoreka [IOK
https://m.edsoo.ru/00adf518

33

34

®dochop. Okcnn
docdopa (V) u
dbocdopHas kucnora,
buznueckue u
XUMHYECKHE CBOMCTBA,
MOJTy4YeHHE

Hcnonb3oBanue
docdaroB B kauecTBe
MUHEPATBHBIX
ynoOpeHuii. 3arpsi3HeHne

09.01.2024

10.01.2024

bu6nuoreka [IOK
https://m.edsoo.ru/00adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20
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IIPUPOJHON Cpelbl
dbocdaramu

35

36

VYraepon,
pacnpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHYECKHUE CBOMCTBA
Oxkcuppl yriaepoaa, ux
buzndeckue u
XHMHUYECKHE CBOMCTBA.
DKOJOTHYECKHE
poOJIEMBbI, CBSI3aHHbBIE C
okcusom yriepoaa (IV)

16.01.2024

17.01.2024

Bbubnuoteka LIOK
https://m.edsoo.ru/00adfd9c

bu6nuoreka [IOK
https://m.edsoo.ru/00adfebe

37

38

VronpHas KACIOTA U €€
COJIN

[IpakTuyeckas pabora Ne
4 1o Teme "llonyuenue
YIIJIEKHUCIIOTO Ta3a.
KauecTBeHnHas peakuus
Ha KapOoHaT-uoH"

23.01.2024

24.01.2024

bu6nmoreka [IOK
https://m.edsoo.ru/00ac006¢

bu6nuoreka [IOK
https://m.edsoo.ru/00ae027¢

39

[TepBoHavaIbHBIC
MOHATHUS 00
OpPraHHYECKHUX
BEILIECTBAX KaK O
COCJIMHEHUSIX yriiepoja

30.01.2024

bubnnoreka IIOK
https://m.edsoo.ru/00ae054¢

40

41

42

43

44

45

Kpewmnuii u ero
COCTMHECHUS

[IpakTuueckas pabora Ne
5. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TeMe
«Baxuneimme
HEMETAILIBl U X
COCIMHCHUS

KonTponbnas pabora
Ne3 mo Teme
«Baxuneimme
HEMETaJLIBl U UX
COCIMHCHUS

OO01mas xapakTepucTHKa
XUMHYSCKHX 3JICMEHTOB
— METAaJjIoB.
Merannudeckas CBSI3b U
MeTaJlIn4ecKas
KpHCTaJUIMYECKas
pewmérka. Pu3ndyeckue
CBOMCTBa METAJIOB

XHUMHYECKUE CBOMCTBA
METAJIJIOB.
DIEeKTPOXUMUIECKUN
pA HAIPSKCHUI
METaJIJIOB

O01ue crroco0nl

31.01.2024

06.02.2024

07.02.2024

13.02.2024

14.02.2024

bubmuorexa [JOK
https://m.edsoo.ru/00ac080a

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoteka [IOK
https://m.edsoo.ru/00ae0el8

bu6mmoteka [IOK
https://m.edsoo.ru/00ael103e

bu6nuoreka [IOK
https://m.edsoo0.ru/00ael156

but6mmoreka [IOK
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MOJIyYEeHHUSI METAJIOB. 20.02.2024  https://m.edsoo.ru/00ael 156
CmnaBel. Beramcienust
M0 YPaBHEHUSIM
XUMHYECKUX PEAKIUH,
€CJIM OJIUH U3 PEarcHTOB
COJICPXKUT IPUMECH
46 [TonsiTe 0 KOppO3UU bubmuorexa [JOK
METaJLJIOB 21.02.2024  https://m.edsoo.ru/00ac1278
bu6nuoreka [IOK
47 Menotnbie MeTamtb! 27.022024  hitps://m.edsoo.r/00ac14b2
48 OKCHUJIBI U TUAPOKCHUIIBI bu6nmoreka [IOK
HATPUS U KaJHs 28.02.2024  https://m.edsoo.ru/00ael14b2
. 05.03.2024  https://m.edsoo.ru/00acl5e8
MAar"ui
50 Baxxueiinne coetuHeHNA bu6nmoreka [IOK
KaJIbLIUA 06.03.2024  https://m.edsoo.ru/00acl5e8
51 O0o0061IeH e U
cHUCTEMaTH3alisl 3HaHUH 12.03.2024
57 JKEcTkoCcTs BOAKI U bu6nuoreka [IOK
CIocoObI €€ yCTpaHeHUs 13.03.2024  https://m.edsoo.ru/00ac1886
[IpakTuyeckas pabora Ne
53 6 o Teme "KEcTKOCTb bubmuorexa [JOK
BOJIBI U METO/bI €€ 19.03.2024  https://m.edsoo.ru/00aclae8
ycTpaHeHus"
. bubmuorexa [JOK
>4 | Amovunni 20.03.2024  hitps://m.edsoo.ru/00ae1c64
55 AMdoTepHbIe CBOMCTBA bubnnoreka HOK
OKCH/JIa ¥ THJIPOKCH/IA 03.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoteka [IOK
36 | Hemeso 09.04.2024  https://m.eds0o.ru/00ae1d86
57 | commmemin Bumnotexa LIOK
10.04.2024 = https://m.edsoo.ru/00ae35¢6
xenesa (I11)
53 O06o06mIeHNE U
cucTeMaTu3aIus 3HaHWi 16.04.2024
[Ipaktrueckas padbota Ne
7. Penienue
59 AKCIIEPUMEHTAIBHBIX bubmuorexa [JOK
3a/1a4 110 TEME 17.04.2024 | https://m.edsoo.ru/00ae3de8
«Baxknenmme MeTaisl 1
UX COCAUHCHMS»
Brerancnenns mo
YpaBHEHUSIM
XUMUYECKHUX PEaKLUH,
o | S pares B LOK
23.04.2024 | https://m.edsoo.ru/00ael750

COJIEPKUT MPUMECH.
Brramcnenns maccoBoi
JIOJIA BBIXOJ1a MPOTYKTa
peaKkIuu
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O060061eHNE U

61 cUCTeMaTH3alus 3HaHUH 1 24.04.2024
KoHnTtponbnas pabota
62 Ned4 o Teme 1
«Baxuenime MeTaiIbl 1 30.04.2024
AX COEIVHEHU
63 | »uoscomeonot | 1 BuGmorexa LIOK
A 07.05.2024 = https://m.edsoo.ru/00ae3f50
YyeJIOBEKa
64 i?M;t:{eeC;{;: 1 bu6nmoreka [IOK
p . 14.05.2024 | https://m.edsoo.ru/00ae4270
OKPYXKAOIICH CpeIbl
65 Ponb xumuu B penieHnu 1 bubmmoreka [IOK
9KOJIOTUYECKHX MTPOOIeM 15.05.2024  https://m.edsoo.ru/00ae4270
66 g?:gﬁg;{lﬁeyﬁo}(' 1 bu6nuoreka [JOK
. 18.05.2024  https://m.edsoo.ru/00ac0d0a
cUCTEMATH3AaLMs 3HAHUN
67 gegsg;f;ﬁeyﬁm' 1 bubnnoreka IIOK
. 21.05.2024 | https://m.edsoo.ru/00adb33c
cUCTEMAaTH3aIMs 3HAHUN
- . 22.05.2024 | https://m.edsoo.ru/00ad9cb2
cUCTEMATH3aLIMs 3HAHUN
69 68 7
OBHIEE KOJIMYECTBO 136 14

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00adb33c
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumusi, 8 kimace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3nareascTBo
«IIpocsenienne»
* Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe obmiecTBo «M3aaTenbcTBO

«IIpocsenieHue»

METOANUYECKHUE MATEPHAJIbI U1 YUUTEJIA
Jlunns yyeOno-meroanueckux komriekcoB (YMK) «Xumusi» (aBtopsi: Pymsutuc I'.E., ®enpaman

@.I". u op.) npeaHazHaveH 1 §-9 kiaaccoB 001IE00Pa30BATETBHBIX YUPEKICHHIM.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://ypox.pd/tag/YMK%20I".%20E.%20Pyn3utuca,%20d.%20I".%20Penpamana

https://nsportal.ru/user/130580/page/pourochnye-plany-po-himii-rudzitis






