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HOACHUTEJIBHAS 3AIIUCKA

[IporpaMMa mo XMMHUM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs COCTaBJIeHa Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0Opa30BATEIbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeactaBieHHbIX B PI'OC OO0, a taxxe Ha ocHOBE (enepanbHOi paboyeit mporpaMMbl
BOCIIMTAHUS M C YIETOM KOHIEIIINH MPETOAaBaHus y4eOHOro nmpeaMera « XuMus» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoit @enepanum.

[TporpamMma 1o XxumuH Ja€T MPEICTABICHHUE O LEJIX, 00IIel cTpaTeruu 00y4YeHUs, BOCTUTAHUS U
pa3BUTHS 00YYAIOIIUXCS CPEICTBAMHU y4eOHOIrO MpEAMETa, YCTaHABIMBAET 00s3aTelIbHOE MPEIMETHOE
cojiepaHue, MPeayCMaTpUBAET paclpe/iesieHue ero Mo KjaccaM M CTPYKTYypUpOBaHHUE IO pa3fesinaM 1
T€MaM [pPOrpaMMbl [0 XHMHH, OIPEIEISIET KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPHUCTHKU
CoJIepKaHusl, PEKOMEHIyEeMYI0 MOCII€I0BATEIbHOCTh U3YUCHUSI XUMHUU C YYETOM MEXKIPEIMETHBIX
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOIrO IMpOIecca, BO3PACTHBIX OCOOCHHOCTEH O0y4aromuxcs,
OTIpeIeIIIeT BO3MOXHOCTHU MPEAMETa ISl pean3anuu TpeOOBaHUI K pe3yabTaTaM OCBOSHUS OCHOBHOM
o0pa3oBaTenbHOl IporpaMMbl Ha YpOBHE OCHOBHOI'O 00IIero obpazoBaHus, a Takke TpeOOBaHHMM K
pesyibrataM OOyYCeHHs] XMMHHM Ha ypPOBHE IIeJIel M3ydeHUs IMpeJIMeTa M OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATENILHON IEATEIHbHOCTH 00yYaIOIerocs 10 OCBOCHUIO YU€OHOTO COACPKAHMSL.

3HaHHE XWMHUU CIY)KUT OCHOBOU Uit (DOPMHUPOBAHHS MHPOBO33PEHUS OOYYAOIIErocs, €ro
MPEJICTAaBICHU O MaTepUaIbHOM €IWHCTBE MHpPA, BAKHYIO POJb HrparoT (popmupyemble XuMuei
MPEJICTABICHUS. O B3aWMOTIPEBPAIICHUSX SHEPTrUU W 00 DBOJIOIMU BEIISCTB B MPHUPOAC, O IYTIX
pelieHus: riI00anbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPIETUUYECKOM,
MUIIEBON U IKOJIOTMYECKON 0€301MacHOCTH, TPOOIIEM 3paBOOXPAHCHUSI.

N3yuenue xumunu:

CIIOCOOCTBYET pealiu3allii BO3MOXKHOCTEH Jii caMOpa3BUTUS U (POPMHUPOBAHUS KYJIbTYpPHI
JUYHOCTH, € o01Ieil U (PyHKIIMOHATBLHOM IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH OO0y4Yaromuxcs,
HABBIKOB HX CaMOCTOSITENIbHOM Y4eOHOU AesITeNbHOCTH, SKCIEPUMEHTABHBIX M HCCIEI0BATEIBCKUX
YMEHH, HEOOXOIUMBIX KaK B IOBCETHEBHOW KHU3HU, TaK U B IPO(HECCHOHAIILHON e TEIIbHOCTH,

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI LIEIOCTHOTO B3TJIsAa Ha
€JIMHCTBO TIPUPO/IBI u YEJIOBEKa, SIBJISICTCSI OTBETCTBEHHBIM ATaroM
B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUaIOLTHXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSIM, K
MpUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUe 00YyJarOIINXCS.

JlanHble HanpaBiieHUs B 00yYEeHUU XUMHUHM 00ECTIeUNBAIOTCS CHEU(DUKON cofepKaHus y4eOHOTO
npeaMeTa, KOTOPBIH SBJsieTCs MeJarornuecky aaanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAyKH XMMUU Ha
OIPENICIIEHHOM JTalle €€ Pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHUSI OPUEHTHPOBAaH Ha OCBOEHUE
00yJarouMMHUC CHCTEMbl TE€PBOHAYAIBHBIX TOHSATUH XUMHHU, OCHOB HEOPTaHMYECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTraHUYECKOW XUMUHU.

CtpyKTypa cofiep>kanusi IpOrpaMMbl 10 XUMHUH CHOPMHPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/a K
e€ u3yuennto. CopepxaHue CKIAAbIBACTCS U3 CUCTEMbl OHATUI O XUMHYECKOM 3JIEMEHTE U BEILIECTBE
U CHCTEMBbl TIOHSATHHA O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMbl CTPYKTYPHO OpPTaHW30BaHBI IO
MPUHIUITY TOCJIEI0OBATEIbHOTO Pa3BUTHUsSl 3HAHUW HA OCHOBE TEOPETUYECKUX IMPEJCTaBICHUN pPa3HOIrO
YpOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYE€HHUS O CTPOEHUHU aToMa U XUMHYECKOU CBS3H;

— TIPECTaBIICHUI 00 DJIEKTPOIUTHIECCKON TUCCOIMAIINN BEIECTB B PaCTBOPax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIMUPUYECKH TMOJYYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS TOCIEIOBATEIIBHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJIHSIS
GYHKIIMM OOBSICHEHHs] M TPOTHO3MPOBAHUS CBOWCTB, CTPOSHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TTOTYYCHUS N3y4aeMbIX BEIIECTB.



OcBoeHHE MPOrpaMMbl IO XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XHMHYECKON
COCTABJISIFOLIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/bI, IEHHOCTHOI'O OTHOLIEHUS K
HAy4YHOMY 3HAHUIO M METOJIaM IO3HaHUs B Hayke. M3yueHue XUMHUHM MPOUCXOJUT C MPUBJICUCHUEM
3HAaHWH U3 paHee U3YYCHHBIX y4eOHBIX MpeamMeToB: «OKpykaromui Mupy», «buomorus. 5—7 kimacce» u
«Duszuka. 7 Kiacey.

[Ipy wW3ydeHMM XUMHH MPOUCXOIUT (OPMHUpPOBAHUE 3HAHUM OCHOB XMMHUYECKONM HAyKH Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKON NEATEIbHOCTU 4YeJIOBeKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOI KyJbTyphl. 3ajaya y4eOHOro mpeaMera COCTOMT B (JOPMUPOBAHUU CHUCTEMBbI
XUMUYECKUX 3HAHMA — BaXHEWIINX (AKTOB, TMOHITHUN, 3aKOHOB U TEOPETUYECCKHUX ITOJOKCHHM,
JOCTYIHBIX O0OOIICHUI MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAayKH, B MPUOOLICHUH K HAYyYHBIM
METOJIaM TIO3HAHMSI MPU M3YYECHUHW BEIIECTB U XMUMHUYECKUX PEAKIUi, B (GOPMUPOBAHUHN M PA3BUTHUU
MO3HABATEJIbHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-II03HABATEIbHON M y4eOHO-HCCIIeI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHUU TIPABHII O€30MMaCHOTO OOPAICHHSI C BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Tpu M3yueHuu XMMHUHM Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBaHUs BaXHOE 3HAUYECHUE MTPHOOPETU
TaKue 1eJIM, KaK:

— ¢opMUpOBaHHE MHTEIEKTYaIbHO pPa3BUTON JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHSTHIO PEIICHUN, CIOCOOHOM ananTUpOBaThCA K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HANpPaBJICHHOCTh  OOYYCHHS HAa  CHCTEMAaTHYeCKOEe TpUOOImeHHuEe  OoOydarmuxcs K
CaMOCTOSITENIbHOM TMO3HABaTEeNbHON AESITENTbHOCTH, HAayYHBIM METOJaM MO3HaHHS, (OPMUPYIOLUTUM
MOTHBALIUIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

—o0ecrnieueHrue  YCJIOBM,  CHOCOOCTBYIOIIMX  HPUOOPETEHHIO  OOYYaroOIIMMUCS  OIbITa
pPa3HOOOpPa3HON  JEATEIBbHOCTH, TO3HAHHWS W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAbHOE 3HAUCHUE JISl PA3JINYHBIX BUIOB ACSITEIbHOCTH;

— ¢opmupoBanue oOmel (yHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCJIE
YMEHHI OOBSCHATh M OLICHUBATH SBJICHHS OKPYXAIOIIETO MHUpPA, HCHOJIb3Ysl 3HAHUS U OIBIT,
MOJIYYCHHBIC MPU U3YYCHUU XMUMHUH, IPUMEHITh UX MPU PEIICHUH MPOOJIEM B MOBCEIHEBHON KU3HHU U
TPYJIOBOH ESTEIHOCTH;

— ¢opmupoBaHre y OOYyYaIOIMUXCAd TYMAaHHCTHUYECKUX OTHOIICHUN, TIOHMMaHUsl IIEHHOCTH
XUMHUYECKHUX 3HAHUHM 7S BBIPAOOTKU DKOJIOTUYECKH I[€IeCO00Pa3HOro MOBENCHUsS B OBITY U TPYAOBOMH
JESATETLHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIIECH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALUU K OOYUYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHs OOIIEYEIOBEUECKNX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HANPaBIEHHOCTHU JabHEHIIIET0 00yIeHHUS.

OO0miee uMCIO YacoB, OTBEAEHHBIX [UISI M3YYEHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJent), B 9 kinacce — 66 4acoB
(2 gaca B HeZEIIO).

COILEPKAHUE OBYYEHMUS
8 KUIIACC

IlepBoHauya/ibHbIE XMMHUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMHM B 5KM3HM 4YEJIOBEKAa. XMMHS B CUCTEME HayK. Teila M BeliecTBa.
®du3nyuecKkue CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHue BemiecTB. [loHsATHE 0 MeTolax Mo3HaHUS B
xuMuud. Yucteie BemnecTBa U cmecu. CrocoObl pa3ieieHus CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JeMeHThl. CHUMBOJIbI XUMHYECKUX 3J1eMeHTOB. [IpocThie u
CJIO)KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi popmyrna. BaleHTHOCTP aTOMOB XHMHUYECKHUX OJJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
coctaBa BemiecTB. OTHocHUTeNbHAsE aToMHas Macca. OTHOCHTENbHAs MOJEKYJspHas macca. MaccoBast
JIOJIsI XUMUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Mosb. Mousipuasi macca. B3anMOCBSA3b KOJIMYECTBA, MAacChl U YuUCia
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacy€Tel mo hopMynaM XUMMHUYECKHX COCTUHEHHM.



@uznyeckue U XUMHUYECKUE SIBICHUS. XUMHUECKas peaklus U €€ NPU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XHUMHUYecKHe YypaBHeHUs. Kiaccupukanus XUMHUYECKUX peakuuil (coeauHeHwus,
pa3noKeHusl, 3aMEIICHUs, 00MEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMMHYECKOH IOCYyA0H, mpaBuiIaMH paboOThl B JabOpaTOpuM U TNpHEMaMHU
oOpalieHus ¢ J1adopaTopHbIM 000pYIOBAHUEM, U3YYEHUE U ONMCAaHUE (U3MUECKUX CBOMCTB 00pas3loB
HEOPraHMYECKUX BEIIECTB, HaOmrogeHue (uznyeckux (IJIaBleHHE BOCKA, TasHUE JIbJa, PacTUPAHUE
caxapa B CTYyNKe, KUIIEHUE W KOHJCHCAlUs BOJIbI) U XMMHYECKUX (IOpEHHE CBEYM, MPOKAIMBAHHE
MEJIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE MeJa C KUCIOTOMN) SIBIICHH, HAaOII0IeHUE U ONIMCAaHUE PU3HAKOB
NPOTEKaHUs XHMMHUYECKHUX peakiuid (pa3jokeHHe caxapa, B3aUMOACHCTBHE CEpPHOM KHUCIOTBI C
xyopuioM Oapusi, paznoxkenue ruapokcuna meau (II) mpm HarpeBaHuu, B3aMMOJICHCTBHE JKele3a C
pactBopom coiu Menu (II), m3ydeHume crnocoOoB pasfeneHus CMecell: C IIOMOIIBI0 MAarHuTa,
¢uIbTpOBaHME, BRIIAPUBAHUE, TUCTUILIALUS, XpoMaTorpadus, IpoBeIeHUE OUUCTKU TTOBAPEHHON COJIH,
HaOJIIOIGHUE U OIMCAHUE PE3yJbTaTOB INPOBEJECHUS OIbITA, WUIIOCTPUPYIOIIEIO 3aKOH COXPaHEHMs
Macchl, CO3/1aHNEe MOJIEIeH MOJIEKYI (IIapOCTEPKHEBBIX ).

Baxunelmue npeacraBuTe M HEOPraHMYCCKHUX BEILECTB

Bosayx — cmech razoB. CoctaB Bo3znyxa. Kucnopon — anemMeHT u npoctoe BemecTBo. Haxoxenue
KUCIIOpO/a B Mpupojae, (U3MYecKMe M XUMHMYECKHe CBOMCTBa (peakuuu ropeHus). OKCHUbIL.
[Mpumenenne kuciaopoma. CrocoObl MONydeHHs] KHCIOpOJa B JAOOpAaTOPHHM W TPOMBIIIICHHOCTH.
Kpyrosoport kucnopoaa B npupoae. O30H — aiyioTponHast MoAU(UKALUS KHCIOPOa.

TermnoBoil  3p¢eKT XUMHYECKOW peakIuH, TEPMOXMMUYECKHE YPaBHEHUS, 0JK30- U
9HIOTEPMHUUECKHE PEAKLMHU. TOIUIMBO: yrojib U METaH. 3arps3HEHUE BO3/yXd, YCUJIEHUE ITaPHUKOBOIO
a¢dekra, pa3pyiieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocroe BemecTBo. HaxoxaeHnue Bogopoaa B mpupoze, puzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI Moay4YeHHs. KucioTsl u comnu.

Monsipabiii 00bEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue CcBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbel.  Hacelennslie u
HEHACBILICHHbIE pacTBOpBI. PacTBOpUMOCTB BeliecTB B Boae. MaccoBas [0l BellecTBa B pacTBOPE.
Xumudeckue cBoiicTBa Boabl. OcHoBaHusa. Ponb pacTBOpoB B TpHUpOJE M B JKU3HU YeEJIOBEKa.
KpyroBopot Boab! B ipupojie. 3arpsi3sHEHUE MPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccudukanust  nHeopranmueckux  coeauHenuit.  Oxcunpl.  Kiaccudukanmst — OKCHIIOB:
cojeoOpa3zymomue (OCHOBHbIE, KHCIOTHBIE, amM{QoOTepHble) U HeconeoOpasyromme. Homenknatypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okCuaoB.

OcnoBanus. Knaccudukanyst ocHOBaHUHN: MIENOYM U HEpacTBOpUMBbIe ocHOBaHUs. HomeHknarypa
OCHOBaHMH. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loryueHrne oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnotr. Homenknarypa kucinor. @usnueckue 1 XMuMHYEeCKHe CBOMCTBA
kucnot. P akruBHoctu metaiuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenknarypa coneil. @usnueckne u XuMudeckue cporcrsa coneil. [lomydyenue coneit.

I'eneTnyeckas CBA3b MEXKy KJIACCAMHM HEOPTAaHUYECKUX COCTMHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpE/eNIEHUEe COJAEpkKaHUs KHUCIOpoJa B BO3JyXe, IOJIyd€HHE, COOHMpaHue,
pacrio3HaBaHHUE U U3YUYE€HUE CBOMCTB KHCIOPO/a, HAOII0AeHNEe B3aUMOICHCTBUS BEILIECTB C KUCIOPOI0M
U YCIIOBUSI BOSHUKHOBEHHUS U MpEKpalleHus ropeHus (moxapa), 03HakoMJIeHHE ¢ 00pa3liaMyu OKCHUJIOB U
ONHCaHHE HX CBOMCTB, MOJyuyeHHe, cOOMpaHue, paclo3HaBaHME M M3Y4YEHHE CBOMCTB BOJOpOJA
(ropenme), B3amMozeiicTBue Bomopoma ¢ okcupom Menu  (II)  (BO3MOXXHO — HMCIOIB30BaHME
BUJEOMATEpHUaOB), HaOIOAeHHe 00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEI0BaHHE
O0COOEHHOCTE pacTBOPEHHUS BEIIECTB C Pa3IMYHONW PACTBOPUMOCTBIO, NMPUTOTOBJIEHHE PAcTBOPOB C
OIpPEIEIEHHOM MacCOBOM [J0JIEW PacTBOPEHHOIO BEIECTBA, B3aUMOJEHCTBUE BOABLI C MeETaUIAMHU
(HaTpueM Uu KaiblMeM) (BO3MOXHO HCIOJb30BaHUE BHJIEOMATEPHANIOB), HUCCIIEJOBaHHE 00Opa3loB
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJCHME W3MEHEHHs] OKPAaCKH HHAMKATOPOB B
pacTBopax KHUCIOT M Lieiouded, usydeHue B3aumojeiictBus okcuma meau (II) ¢ pactBopom cepHoii
KHCJIOTBI, KHCIOT C METalllaMH, peakUuil HeWTpalu3alyH, MOJy4YEeHHUE HEPACTBOPHUMBIX OCHOBAHMH,



BBITECHEHUE OJJHOTO METaJuIa APYTUM U3 PacTBOpA COJIM, PEIICHUE SKCIIEPUMEHTAIbHBIX 33J1a4 110 TeME
«BaxkHeimue KJ1acchl HEOPraHUYECKUX COETUHECHUIN.

Hepuoauveckuii 3akoH u Ilepuoguyeckas cucremMa xuMudeckux 3jemeHtos JI. H.
MenaeneeBa. CtpoeHue aroMoB. XHMHYecKasi CBf3b. OKHCJIUTEIHbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[lepBble TOMBITKH KJIACCU(PUKAIMK XUMHYECKUX JJIEMEHTOB. [lOoHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE M IIEJI0YHO3EMEJIbHBIE METalIbl, TajJOTre€Hbl, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCHIBI.

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux dnemeHToB [[. M. Menneneesa.
Kopotkonepuoanas u qimuHHONepuoaHas Gopmsel [leproaudeckoit CHCTEMbI XUMHYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Ilepuoasr u rpynmnsl. @U3nyeckuii CMbICI MOPSAIKOBOIO HOMEpa, HOMEPOB IEPHOJA U
TCPYIIBI DJIEMEHTA.

Crpoenue atomoB. CoctraB atoMmubIX sifep. M3orombl. DnexTponsl. CTpoeHHE 3JIEKTPOHHBIX
00os10uek aToMOB mepBbIX 20 xumMuyeckux 37eMeHToB llepromnueckoit cucremsl JI. Y. Menneneena.
XapakTepucTUKa XHMHYECKOrO JJ€MEHTa 10 ero mnosnoxeHuto B Ilepumoauueckoin cucreme [l
H. Meunneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XHMHUYECKHX JJIIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U MEPUOIAM.

3nauenne I[lepuoamueckoro 3akona u Ilepmonnyeckoi CHUCTEMbl XUMHUYECKHX AJIEMEHTOB st
pa3BuUTHsA HAyKu U npakTuku. 1. U. MenneneeB — yd€HbIN U IPaKIaHUH.

Xumudeckasi cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSPHAsi) CBS3b. DJIEKTPOOTPHUIATEIBHOCTD
XHUMHUYCCKHX dJIEMEHTOB. lOHHAs CBS3b.

Crenenb oxucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. lIporecchl okuciaeHust u
BoccTaHOBICHHS. OKUCIUTEIN U BOCCTAaHOBUTEIIU.

Xumuueckuii Ixcnepumenm:

U3y4eHHe 00paslloB BEIECTB METAJIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THAPOKCHIA ITMHKA C
pacTBOpamMu KHCIIOT W IIEIOYEH, TPOBEICHHUE OIBITOB, WUTFOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEaKIUi (TOpEeHUe, PEaKIIuy Pa3I0KEHUs, COSAMHEHUS ).

Mestwcnpedmemnnie ceasu

Peanuzanus MeXNpeaIMETHBIX CBA3€H MPU U3YYEHUH XUMHUU B 8 KJIACCE OCYILECTBIIAETCS 4epe3
HCIIOJIb30BaHWE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHATHH, SBIISFOITUXCS
CHUCTEMHBIMU I OTAEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mMe ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAYYHBIM (haKT, TUIOTE3a, TEOpHs, 3aKOH, aHaju3,
CUHTE3, KiIacCHU(UKalus, MEePUOJUIHOCTh, HAOIIOACHHE, SKCIIEPUMEHT, MOJEIUPOBAHHUE, U3MEPEHUE,
MOJIEJIb, SBIICHUE.

®du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaAOAKTUBHOCTb,
MOJIEKYJIa, SJEKTPUUYECKHM 3apsjl, BEIIECTBO, TEJI0, 00BbEM, arperaTHO€ COCTOSIHHE BEIeCTBa, Tas,
dbuznyecKkue BeNMYUHBI, €AMHULIBI U3MEPEHHUS, KOCMOC, TIaHEeThI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOIMAeMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYecKasi peakuus

Ilepuonnueckuii 3akoH. Ilepronnueckas cucrema xumuyeckux sieMeHToB [[. M. Menneneesa.
CtpoeHune aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHHMH CBOWCTB XUMHYECKHX BJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KaJlhsl, KaJdblUUsl U HX COECAUHEHUM B COOTBETCTBUHM C IIOJOKEHUEM OJJIEMEHTOB B
[lepnonueckoi cUCTEME U CTPOCHHEM MX aTOMOB.



CrpoeHue BeniecTBa: BUJIbI XUMUYECKON CBSA3HM. TUIBI KPUCTAIIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUJ1a XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIMUXCSA K Pa3iIU4HbIM  KJIaccaM HEOPraHW4eCKMX COCJUHCHMM, TEHETHYecKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMHUYECKHMX peakUMd IO pPAa3JIMYHbIM IpU3HAKaM ([0 YHUCIYy M COCTaBY
YYaCTBYIOUIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY 3((eKTy, M0 M3MEHEHUIO CTENeHEH OKMCIICHUS
XMMHUYECKHX 3JIEMEHTOB, IO OOpaTMMOCTH, IO YYACTHIO KaTaiaus3aropa). DK30- U 3HAOTEPMHUUYECKUE
peakuuu, TEpMOXUMUYECKUE YPABHEHMSL.

[Tonsatne o ckopoct xumudeckod peakuuu. IloHaTHe 00 0OpaTUMBIX U HEOOpPATUMBIX
XUMHUUYECKUX peakuusx. [loHATHEe O rOMOTreHHBIX U TIeTeporeHHbIX peakuusax. llondarue o karamuse.
[TonsiTe 0 xUMH4YEeCKOM paBHOBecUH. PAKTOpBI, BIUAIOIIUE HA CKOPOCTb XMMHYECKON pPEaKLHUHU U
[10JIO’KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCINUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  JJEKTPOHHBIA  OajaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHOM peakiuu. CocTaBlieHUE ypaBHEHUI OKUCINTENbHO-BOCCTAHOBUTENBHBIX PEAKLIUN €
UCIIO0JIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopust 31EKTPOIUTUYECKON AUCCOLUALIMH. DIEKTPOIUTHI U HEAEKTPOIUTH. KaTnoHbl, aHHOHBI.
Mexanu3M JUCCOLMAlUU BELIECTB € Pa3IMYHBIMU BUJAMU XUMHUYECKON CBsI3U. CTENEHb IUCCOLMALINH.
CuiibHbBIC U CI1a0bIe DJIEKTPOIUTHL.

Peakiun uMoHHOro oOMeHa. YCIOBUS NpPOTEKaHUs peaklMid HMOHHOrO OOMEHa, IOJHbIE U
COKpalIEHHbIE HOHHBbIE YypaBHEHMs peakuuii. CBOHCTBa KHCIOT, OCHOBaHMIl U cojied B CBeTe
npecTaBiIeHui 00 3JIEKTPOIUTUYECKON aucconuanuy. KauecTBeHHble peakiuu Ha MOHBL. [loHsATHe o
TUAPOIIU3E COJIEH.

Xumuueckuii Ixkcnepumenm:

03HAKOMJIEHHE C MOJIETISIMU KPUCTAINIMYECKUX PELIETOK HEOPraHUYECKUX BELIECTB — METAJIOB U
HeMeTalyIoB (rpaduTa M ajMasa), CJIOXKHBIX BEIECTB (XJIOpHJa HATpHs), UCCIIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW pPEaKUWHu OT BO3JACHCTBUS  pa3IMyYHBIX  (DAaKTOpOB, HCCIECIOBAHHE
JJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, IIpolLiecca JUCCOLMALMU KHUCIOT, IIEI0Ye MU coyed
(BO3MOYHO HCIIOJIb30BAHME BHJIEO MAaTEpPUANIOB), MPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIUX HPU3HAKU
NpOTEKaHUs peakUuii HOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BbIAEIEHHE Taza, 0Opa3oBaHME BOJbI),
OTIBITOB, UJUTFOCTPUPYIOLIUX MTPUMEPHI OKMCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKINI (ropeHue, peakiiuu
pa3JIOKEHUs,, COEAMHEHUS), pAclO3HAaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KadyeCTBEHHBIX
peakuuii Ha MOHBI, PelIEHUE KCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapakrepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CTpoeHue 1 pU3NUecKue CBOWCTBA MPOCTHIX BELIECTB — FAJIOTEHOB. XUMHUECKUE CBONCTBA
Ha IpuMepe Xjopa (B3auMMOJEHCTBHE C MeTallllaMH, HEMeTallslaMH, IIejlouaMu). XJIOPOBOIOPO/I.
ConsiHast  KuClIOTa, XUMHUYECKME CBOWCTBA, IIOJydyeHUE, TIpuMeHeHue. J[lefictBue Xxmopa U
XJIOPOBOAOPO/Ia Ha OpraHU3M YesioBeKka. BajkHelue XI0puabl U UX HAXOXKICHHUE B IPUPOJE.

OO6mas xapakTepucTuka 31eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTPOECHHUSI aTOMOB, XapaKTEPHbIE
cTenieHn okucieHus. CTpoeHne U (U3NYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTponHble MOAU(HUKAIMKU KHUCIOpPOAa W cepbl. XHMHUYecKHe CcBoiicTBa ceprl. CepoBonopof,
CTpoeHHe, (pu3myeckrue U XUMHUYecKhe cBOMcTBAa. OKCUABI CEpbl KaK MPEACTaBUTENN KHUCIOTHBIX
okcusioB. CepHast KUCIOTa, (PU3MUECKUE U XMMUYECKHUE CBOMcTBa (00IIMe Kak MpEeJCTaBUTEINs Kiacca
KUCIIOT U crnenuduyeckue). XUMUUYECKHE peaklldy, JIeKallue B OCHOBE IMPOMBIIIIEHHOTO crocoba
NOJIyuyeHUs1 cepHOM KucinoTel. [IpumeHnenne cepHoil kucnoTel. ConM CepHOM KUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. Haxoxaenue cepbl U €€ coelMHEHUN B MpUpoe. XUMUUYECKOE 3arps3HeHHe
OKpY’Kalollel cpeabl COCTUHEHUSAMHU cepbl (KUCIOTHBIE J0XKIH, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CIOCOOBI €ro MPeOTBPAIICHHUS.

OO0mrast xapakTepucTuKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTENeHH OKHUCJIEHHs. A30T, paclpoCTpaHEHHWE B MpHpoje, (U3NYECKHe M XHUMHYECKHE CBOICTBa.
KpyroBopot azora B mpupoje. AMMHAK, ero (U3NYecCKHMe U XUMHUYECKHE CBOMCTBA, MOJY4YEHUE U



npuMeHenue. Conu aMMOHUS, UX (U3NYECKHUE U XUMHUYECKUE CBOWCTBA, MpuMeHeHue. KadecTBeHHas
peakuus Ha MOHBI aMMOHMS. A30THasl KUCJIOTa, € MoylyueHue, (pu3nueckue U XMMUYECKHE CBOICTBa
(oOme Kak MpEICTaBUTEINs KJlacca KHUCIOT W cnenuduueckue). Mcmonb30BaHue HUTPATOB M COJEH
aMMOHHSI B KauyeCTBE MHUHEPAJIbHBIX ynoOpeHuil. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIIeH Cpebl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIC MO, 3arps3HEHHE BO31yXa, MOYBHI W BOg0EéMOB). Docdop,
ajutoTporHbie Moaudukanuu dochopa, dpuzndeckue u xumudeckue cBoiictBa. Okcuna docdopa (V) u
docdopHas kuciora, GpU3zMUECKUe U XUMHYECKHE CBOWCTBA, moiyueHue. Mcmonp3zoBanue docdaroB B
KayeCcTBe MUHEPAIbHBIX y100pEHUI.

OO6mas xapakrepuctuka 31eMeHToB [VA-rpymmbel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE
CTEMEHH OKUCICHHS. YIJIepoJ, aUIOTPOIHbIE MOAM(DHUKAIMU, PpACHPOCTpaHEHHE B MPUPOJIE,
¢u3uueckue W XUMHUYECKHe CBOHCTBa. AncopoOuus. Kpyrosopor yrimepoma B npupoae. OKcuibl
yriaepojaa, ux (QuU3ndyeckrue U XMMHYECKHE CBOWCTBA, JIEHCTBUE HA JKHUBBIE OPraHU3MBbI, MOJIYYCHHE U
npUMEHEeHHEe. DKOJIOTHYeCKHe Ipo0IeMbl, CBI3aHHbIe ¢ OKcHIoM yrieposa (IV), runmoresa riaobambHOro
NOTEIJICHHUST KIUMaTa, MapHUKOBBIM >QdekT. YronpHas Kuciaora U e€ CcolM, UX (QU3UYECKHe U
XMMHUYECKHE CBOWCTBA, IMOJIyueHHE W TpuMeHeHHe. KadecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanbHBIC MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH,
9TaH, OTWUJIEH, AalleTWJIEH, OJTaHOJ, TJHUIEpUH, YKCycHas Kuciota). I[IpupogHble HCTOUHUKH
YII€BOI0POAOB (yroiib, IPUPOAHBIN a3, HEPThH), MPOIYKTHI UX HepepaboTKu (OEH3UH), UX POJIb B OBITY
U IPOMBINIIEHHOCTH. [IoHsATHE 0 OMOTOTHYEeCK BaXKHBIX BEIIECTBAX: JKHUpaxX, OeNKax, yriieBoJax — U uxX
POJIH B KHU3HH YelloBeKa. MaTepraibHOe eIMHCTBO OPTaHMYECKUX U HEOPTAaHWYECKUX COEIMHEHHA.

Kpemuuii, ero gusnyeckue u XMMUYECKHE CBOWCTBA, MojyuyeHUEe M npuMeHeHue. CoequHeHHs
KpemHus B npupone. OOmue npencrtaBieHus o0 okcuje kpemHusa (IV) m kpemHHEBOW Kuciore.
Cunukatsl, UX HCIOJb30BaHUE B OBITY, B MPOMBILIUICHHOCTH. BaskHEHIIIMEe CTPOUTENbHBIE MaTepUAIIbL:
KepaMHKa, CTEKJIO, ILIeMEHT, OeToH, kene300eToH. I[Ipobiembl 0e30macHOTO  MCMOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KHU3HU.

Xumuueckuii Ikcnepumenm:

U3yd4eHHe o00paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX pEAaKIMi Ha XJIOPUA-WOHBI M HAOIIOJCHHE TPHU3HAKOB HUX IPOTEKAHHS, OIIBITHI,
oTpaxkaromue (u3NyecKkue M XUMHUYECKHE CBOWCTBA TaJOr€HOB M HUX COEAMHEHHH (BO3MOKHO
UCIIOJIb30BaHUE  BMJIEOMATEPHANIOB), O3HAKOMJIEHME C 00pa3llaMu XJIOpUAOB (TaJOr€HU[OB),
O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeMHEHUAMH (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPHUATIOB),
HaOJroIeHne Tmporecca oOyTIIMBaHUS caxapa IMoJ JACWCTBHEM KOHIICHTPHUPOBAHHOW CEpHOW KHCIIOTHI,
U3y4yeHHEe XUMHMUYECKHX CBOWMCTB Pa30aBICHHOM CEPHOM KUCIOTHI, MPOBEJCHUE KaUyeCTBEHHON peaklnuu
Ha Cynb(aT-uoH U HAOIIIOICHNE MPU3HAKa e€ IPOTEKaHUsI, O3HAKOMJICHHE ¢ (PU3MUECKUMH CBOHCTBAMHU
a3oTa, pochopa U UX COeTUHEHUH (BO3ZMOXKHO HCIOIb30BaHNUE BUAEOMATEPHUAIIOB), 00pa3liaMH a30THBIX
u GochOopHBIX yIOOpEHHH, MONTydeHUe, COOMpaHHe, pacro3HaBaHUE W M3YYEHHE CBOWCTB aMMMAKa,
IPOBE/IEHUE KAueCTBEHHBIX pEaKklUMid Ha MOH aMMOHHUS U (ochaT-MOH M H3ydeHHE NPU3HAKOB MX
NPOTEKaHUs, B3aWMOJAEWCTBUE KOHICHTPUPOBAHHOM a30THOM KHCIOTBI C MeIpl0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUANIOB), U3YYE€HUE MOJeNe KpUCTAIIMUECKUX peIéToK anmasa, rpadura,
¢yepeHa, 03HAKOMIICHHE C TIPOIIECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM
U YCTpOWCTBOM IMpOTHBOrasza, IOJy4yeHHe, COOHMpaHHe, pACHO3HABAHWE M H3Y4YE€HHE CBOICTB
YIJIEKHUCIIOTO Ta3a, MPOBEICHHE KAueCTBEHHBIX PEaKIuii Ha KapOOHAT W CHIIMKAT-UOHBI M HM3YYCHUE
NPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C MPOJIYKIHMEH CHIUKATHON NMPOMBIIUIEHHOCTH, pelIeHHe
IKCIEPUMEHTAIBHBIX 33714 10 TeMe «BaxHelie HeMeTaTbl U KX COSMHEHHUS.

MeTanjibl M MX COeIMHEHUS

OOmast xapakTepUCTHKAa XUMHUYECKHUX JJEMEHTOB — METAJDIOB HAa OCHOBAaHWH HX TIOJOXKCHUS B
[lepuonnyeckoit cucreme xumudeckux snemeHToB J[. Y. MenaeneeBa u ctpoenus atoMoB. CTpoeHue
MeTayuIoB. MeTaiumuecKkasi CBsI3b U METaJUIMYeCKass KPUCTAIUTMYECKasi penIéTka. DIeKTPOXUMHYESCKHHA
psil HanpsokeHW MeTayioB. Du3MUecKHe M XMMUYECKHe CBoicTBa MeTayuioB. OOmiue crnocoObl
noJy4eHus: MeTauioB. [IoHSATHE 0 KOPPO3WH METAaJUIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI HX OT KOPPO3UH.
CrnaBsl (CTalb, YyTyH, TIOPATIOMUHUM, OpOH3a) M UX IPUMEHEHHE B OBITY M IPOMBIIUICHHOCTH.



[Ilenounble MeTayibl: ToONOKeHUE B lleproanueckoil cucTeMe XHUMUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa, CTpoOEHHWE UX aTOMOB, HaXOXJeHHE B mpupojae. dusznueckne U XUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpusi U Kanus). OKCUIbI UM TUAPOKCHIBI HATpus M Kaius. [IpumMeHeHue IeaouHbIX
METaJVIOB U UX COEIMHEHUH.

[[{erouHO3eMENbHBIE METAJUIBI MAarHUK M KaJbLMK: IOJOKeHWEe B llepuonmueckoi cucreme
xuMuuyeckux s3neMeHToB J[. . MenneneeBa, cTpoeHHME HX aTOMOB, HAaXO0XJIEHHE B IPUPOJIE.
du3nyeckue U XMMUYECKHEe CBOMCTBA MAarHWs U KallbIus. BakHeuIme coenHeHUs Kalblus (OKCH],
TUAPOKCHU, coiin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YyCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepuoanueckont cucreme xumuueckux ieMenTos Jl. M. Menneneena,
CTPOCHHME aToMa, HaxoXkJeHWe B Ipupone. Puznueckue M XUMUYECKHE CBONCTBA AJTOMHHMS.
AmMdoTepHBIe CBOHCTBA OKCH/IA U THIPOKCH/IA ATFOMUHHUS.

Kenezo: nonoxenune B llepmoanueckoit cucreme xummdeckux siaeMeHtoB [[. M. Menneneena,
CTPOCHHE aToMa, HaxoxJeHue B mnpupoje. dusmvyeckne M XMMUYECKUE CBOMCTBa keie3a. OKCHUIBI,
ruapokcuabl u cou xenesa (11) u xxenesa (II), ux cocras, CBOMCTBA U MTOTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpas3laMu METaJIOB M CIJIaBOB, MX (DU3MUECKUMU CBONCTBAMH, H3y4eHUE
pe3yJabTaTOB KOPPO3UU METAUIOB (BO3MOXXHO MCIOJB30BaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHAEOMATEPHAIIOB),
WCCJIC/IOBAHNE CBOMCTB >KECTKOW BOJBI, IpOllEcCa TOPEHHS Kejle3a B KUCTOpoAe (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIIMii HA MOHBI: MarHus,
KaJIbILIMS, aIFOMUHUS, ITMHKa, xene3a (1) u sxenesa (11I), menu (II), HaGnronenue u onucanue MpoIECCOB
OKpalllMBaHUsl TUJIAMEHW HMOHAMHU HATpHUs, Kalusig ¢ Kalblus (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCUIA ATFOMUHUS U THIPOKCH/IA ITUHKA,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelllne MeTauibl U UX COCUHEHUSI.

XuMHuS M OKpYXKaoLias cpeaa

BemectBa u Marepuaisl B IOBCEJHEBHOM JKM3HU 4eloBeKa. bezonacHoe ucnonb30BaHuEe BEIIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBast moMoIs Mpu XUMHYECKUX 0XKOTaX U OTPABJICHUSX.

XUMUYECKOE 3arps3HeHHE OKpYXKaIoleH cpeapl (mpeaenbHas JOMycTUMas KOHIEHTpalus
Benlects, gainee — [1/1K). Ponp XxuMuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIE MaTEPUAJIbI).

Mescnpeomemnuie ceazu

Peanuzarusi MeXnpeaMeTHBIX CBSI3€d MpU U3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS uepes
UCIIONIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTUN, TaK ¥ TOHSITHHA, SIBISIOIIUXCS
CHUCTEMHBIMU JJIS OTJCJIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE TOHSTHS: HAY4HBIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, Kiaccu(UKaIus, MepUoOJUIHOCTh, HAOIIOIEHNEe, SKCIEPUMEHT, MOJCINPOBAHUE, U3MEPEHHE,
MO/JIe]b, SIBIIEHUE, TAPHUKOBBIN 3(H(HEKT, TEXHOIOTHsI, MAaTEPUATIBI.

®dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/, U30TOIbI, PAAHOAKTUBHOCTb,
MOJIEKYNa, OJIEKTPUYECKUH 3apsjl, MPOBOJHUKU, TOTYNPOBOIHUKHU, JIUIIEKTPUKH, (HOTOIIEMEHT,
BEIIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHME BEIIECTBA, Tra3, pacTBOpP, pPacCTBOPUMOCTD,
KPUCTAIJIMYECKasT pEeHI€TKa, CIIaBbl, (DU3MYECKHE BETUYHMHBI, €IUHUIBI HU3MEpPEHHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COTHIIE.

buonorus: ¢dotocunTe3, gpixanwe, Ouocdepa, dIKocucTeMa, MHUHEpalbHbBIE YIOOpEHUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBRA.

['eorpadusi: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMBbIE,
TOTUTBO, BOJTHBIE PECYPCHI.

HNJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI



JIM9HOCTHBIE PE3yIbTATHl OCBOSHUS IIPOrPAMMbI OCHOBHOT'O O0IIIEr0 00pa30BaHus JOCTUTAOTCS B
xoJie OOydeHHUs] XMMHH B €IMHCTBE y4COHOHW W BOCIHMTATEIBHOW JEATEIHPHOCTH B COOTBETCTBUH C
TpaI[I/II_[I/IOHHBIMI/I pOCCHﬁCKHMH COI_[I/IOKy.]IbTyprIMI/I nu HYXOBHO-HpaBCTBeHHBIMI/I OCHHOCTAMU,
OPUHATBIMH B OOINECTBE IMpPaBWJIIAMH M HOPMaMH IIOBEJIEHUS M CIIOCOOCTBYIOT —IIpolieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U COITUATH3AINH 00YJIarOIIHXCSI.

JIMYHOCTHBIC PE3yJbTaThl OTPAKAIOT T'OTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
ITIO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaLII/If/’I nu pacmnpeHHe OIIbITa OCATCIIBHOCTU HA eé OCHOBE, B TOM 4HUCJIC
B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUSA:

[IECHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJICTUIO, TOHUMAHUSI 3HAYCHHSI XUMUYECKOW HAYKH B KU3HU COBPEMEHHOT'O OOIIECTBA, CIOCOOHOCTH
BJQJICTh JIOCTOBEPHOW HMHQOpPMAIME O TMepeaOBbIX JOCTH)KCHUAX W OTKPBITUAX MHPOBOH U
OTECUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa M OOIIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

HpeIlCTaBJ'IeHI/ISI 0 COMaAJIbHBIX HOpMaX nu HpaBI/IJIaX MCEKIIMYHOCTHBIX OTHOHIGHI/Iﬁ B KOJIJICKTHUBCEC,
KOMMYHHKATHBHOH KOMIICTEHTHOCTH B  OOILICCTBEHHO TIOJIE3HOH, y4eOHOUCCIIEI0BATEIbCKOM,
TBOPUYECKOH M IPYTHX BUAAX ACSITEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOW JESATEIbHOCTH
NpU BBIIIOJHCHUM YYEOHBIX, I[MO3HABATEIbHBIX 3a/1a4, BBINOJHECHHH XUMHUYECKUX DKCICPUMEHTOB,
CO3JaHUHN y‘~I€6HI)IX HpOCKTOB, CTpeMJIeHI/Iﬂ K B3aMMOIIOHUMAHWIKO WU B3aMMOIIOMOIIIN B HpOHCCCC 3TOI71
y4eOHO# JesITeTbHOCTH, TOTOBHOCTH OIIGHHWBaTh CBOE TOBEJICHHE M TIOCTYIKH CBOUX TOBapHIICH C
IIO3UIINHU HpaBCTBeHHBIX 158 HpaBOBbIX HOpM C yT-IéTOM OCO3HaAHUA HOCJ’IGI[CTBI/Iﬁ HOCTyHKOB;

3) IEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PECHUYCCKUE TIPEJCTABIICHUS O BEIIECTBE W XUMHUYECKOW PpEaKIMh, COOTBETCTBYIOIIUE
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIINE OCHOBY JIJISl IOHUMAHHS CYITHOCTH HAy4YHOU
KapTI/IHI)I MI/Ipa, HpeILCTaBJ'IeHI/ISI 06 OCHOBHBIX BaKOHOMCpHOCTﬂX paSBI/ITI/IFI HpI/IpOI[I)I, B3aNUMOCBI3IX
YeJIoBeKa C IPUPOTHOM CPeIoi, O pOJIM XMMHH B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

IIO3HaBaTCJIbHBIC MOTHBLI, HaHpaBJ’ICHHBIC Ha HOHy‘IeHI/IC HOBBIX 3HaHI/II\/’I 10 XUMHUH, H€06XO)II/IMI>IC
Uist OOBSICHEHUS] HAOMIOAEMBIX TMPOLIECCOB W  SIBICHUH, MO3HABATENbHON, WHGOPMAIMOHHON U
YUTATEIbCKON KYJIbTYpbl, B TOM 4YMCJE HABBIKOB CaMOCTOSITEIbHOM PabOThI ¢ y4eOHBIMU TEKCTAMU,
CIIPABOYHOM JIUTEPATYPOU, TOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHI0O M TIO3HAHHWIO, JIFOOO3HATEIIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUIO, TMPOEKTHOW ¥ UCCIEIOBATEIbCKON JEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHsI 00y4YeHHUsI B lajbHEHIIEM;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHE€ IICHHOCTHU KHN3HU, OTBETCTBECHHOI'O OTHOIICHHUSA K CBOCMy SI[OpOBI)I-O, YCTaHOBKI/I Ha
3I0pPOBBI 00pa3 >KW3HU, OCO3HAHWE TOCTEACTBUIA W HEMpPUATHE BPEIHBIX MPHUBBIYEK (YmOTpeOieHus
QJIIKOTOJIsI, HAPKOTHUKOB, KYPCHHs), HEOOXOIAMMOCTH COOJIIOJICHUS TIpaBHJI O€30MacHOCTH TIpU
oOpallleHny ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PEabHOM JKU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUIECKOMY H3yUeHUI0 Tpodeccuil 1 Tpyaa pa3IndHOro poja, yBaXeHHE K TPYLY U
pe3yJibTaTaM TPYJOBOHM NESITEILHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHU IO
XUMHUH, OCO3HAHHBIN BBIOOpP HMHAWBUYATbHOW TPACKTOPUHM MPOJOIDKEHUS O0pa30BaHUS C YYETOM
JINYHOCTHBIX I/IHTepeCOB nu CHOCO6HOCTI/I K XHWMHH, O6HI€CTB€HHI)IX I/IHTepeCOB 158 HOTpG6HOCTCI>i,
YCIEMHOW MPOPECCHOHANBHON JEATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTH
aJIaNTHPOBAThCS B MTPo(ecCHOHAILHOM cpejie;

6) PKO0JIOTMYeCKOIr0 BOCITIMTAHHUA:

HKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOe KaK UCTOYHUKY JKU3HH Ha 3emiie, OCHOBE
e€ CyIIecTBOBaHHUs, TTOHMMaHWE IIEHHOCTH 3J0pPOBOTrO M 0Oe30macHoro odpasa »KU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY W IICHXHYECKOMY 3I0POBBIO, OCO3HAHHE I[CHHOCTH



coOJIIO/IeHHsI TpaBUJ OE30MacHOTO IMOBENEHUS NMpH paboTe ¢ BEIIECTBAMM, a TAKXKE B CHTYalUsX,
YTPOXKAIOIUX 310POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJIy4aeMble IPU M3YUYEHUM XUMHM, JJIs pElIeHus 3ajaad,
CBS3aHHBIX C OKPYKAIOLIEH NPUPOIHON CPENOM, IUIS MOBBIIIEHUS YPOBHS HKOJIOIMYECKOM KYIbTYPBI,
OCO3HAHMS TJIO00ATBHOTO XapakTepa HKOJIOTMYECKUX NpoOIeM M IMyTed MX pPELIeHUs IMOCPEACTBOM
METOJI0OB XHMHH, DKOJIOTMYECKOTO MBILIUICHUS, YMEHHsS PYKOBOJCTBOBATBHCS MM B I03HABATEIBHOM,
KOMMYHUKATUBHON U COLIMAIIBHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeIMETHBIX pe3yJlbTaTOB BBIICISIOT 3HAUMMbIE U1l  (OPMHUPOBAHUS
MHUPOBO33pEHUS OOIICHAYyYHbIE TOHATHUS (3aKOH, TEOpHSsl, IPUHIHII, TUIOTe3a, (hakT, CUCTeMa, IpoIiecc,
9KCIIEPUMEHT U JIPYroe.), KOTOpPble HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpEAMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATDH MTPEACTABICHHUE O LIETOCTHON HAYUYHOU
KapTUHE MHpa, M YHUBEpCalbHble YydeOHBbIC JEHCTBUS (TIO3HABaTelIbHbIE, KOMMYHHKATUBHBIE,
perynsTHUBHBIE), KOTOpbIE obOecreunBaoT (HOPMUPOBAHME TOTOBHOCTH K  CaMOCTOSITEIBHOMY
TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jiornueckue 1eicTBHA:

YMCHUSA HCIIOJIB30BAaTh HpI/IéMI)I JIOTMYCCKOro MbBIIUJICHHA IIPU OCBOCHUU 3HAHUH: PaCKpbIBATb
CMBICT XUMUYECKUX TMOHSATHH (BBLACTSATh MX XapaKTepHble MPHU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C
APpyrumMunu HOH?ITI/I?IMI/I), HUCITIOJIB30BATh IMOHATHUA IJIsA O6”bﬂCH€HI/I$I OTACJIBHBIX (1)8,KTOB u ﬂBHeHI/H\/JI,
BbIOMpATh OCHOBAHUS U KPUTEPUU ISl KIACCH(PUKAIIMU XMMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaKIIUiA,
YCTaHABJIIMBATL MMPUYUHHO-CICACTBCHHBIC CBA3HU MCKIAY 00BEKTAMU HU3YUCHUSA, CTPOUTH JIOTMYCCKUC
paccyxneHus (MHAYKTUBHBIE, TEAYKTUBHBIE, [10 AaHAJIOTUH ), IEJIaTh BBIBOJIBI U 3aKJIIOUEHUS;

YMCHHUEC IIPUMCHATH B IIPOLHECCEC IIO3HAHUA MOHATHUA (HpGIIMeTHI)IG n MeTaHpeIIMCTHI)Ie),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, UCIHOIb3yeMble B XHMHH, NIPeoOpa3OBbIBaTh IIUPOKO
MNPUMCHACMBIC B XHMHUU MOJCIBHBIC IIPEACTABICHUA — XUMHUYECKHH 3HaK (CI/IMBOH BHGMCHTa),
XuMH4deckas (opMyna U ypaBHEHHE XMMHUYECKON peaklMu — MpHU PelIeHUH y4eOHO-M03HABATEIbHBIX
3ajgad, C y‘IéTOM 9THUX MOJACJIbHBIX HpeI[CTaBJ'IeHI/If/'I BbBIABJIITH U XApPAKTCPU30BATH CYHICCTBCHHLIC
MPU3HAKK U3Yy4aeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB U XMMHUYECKHX DPEaKIIMid, BBISBIATH 0OIIHe
3aKOHOMCPHOCTH, MPUYHUHHO-CICACTBCHHLIC CBA3WM W IMPOTHUBOPCUMA B HU3Yy4JACMBIX IIpOoHCCCax U
SBJICHUSIX.

Ba3oBble nccienoBareibckme 1eiCTBUSA:

YMEHHUE HMCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAaU€CTBE MHCTPYMEHTA MO3HAHMS, a TaKKe B
Ka4yeCTBE€ OCHOBBI JIA q)OpMI/II)OBaHI/ISI TUIIOTE3bI IIO0 IPOBEPKE IMPABUIIBHOCTHU BbICKA3bIBACMBIX
CYXKJICHUH;

HpI/I06p€T€HI/I€ OIlbITa 110 [IJIAHUPOBAHWUIO, OpraHu3anuu W IMPOBCACHUIO YUYCHHUYCCKUX
9KCHEPUMEHTOB, yMEHHe HaOIoJaTh 3a XOJOM HpOoIlecca, CaMOCTOSITENBHO IPOrHO3UPOBATh €ro
pe3yabTaT, (opMynupoBaTh OOOOIIEHMS W BBIBOABI 10 pe3yJbTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Patora ¢ undopmaumeii:

yYMEHHE BBIOMPATh, AHATTU3UPOBATh U MHTEPIIPETUPOBATH MHPOPMAIIHIO Pa3TUYHBIX BUJIOB U POpM
IPEJICTaBJICHUS, TIOJy4YaeMYI0 U3 Pa3HbIX MCTOYHUKOB (Hay4HO-TIOMYJIIpHAs JINTEPATypa XUMHUECKOTO
CoJIepKaHusl, CIIpaBOYHBIC TOcO0OUs, pecypchl IHTepHETa), KpUTHUECKH OIEHUBATH MTPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO WH(OpMAIIHIO;

YMEHHE TPHUMEHATH pPa3lUYHbIE METOABI M 3ampoChl MPU TMOUCKEe W oTOope uHpopmamuu u
COOTBECTCTBYIOIIINX AOaHHBIX, HeO6XO}II/IMI)IX JUIA  BBITIOJIHEHU S yqe6Hf,1x 1 II03HABATCJIbHBIX 3aaav
OmpeAeNnéHHOr0 THUIA, TPUOOpPETEeHHEe OmbiTa B O00JACTH  HCIOJIB30BaHHUS HMH(OPMAIIMOHHO-
KOMMYHUKATHBHBIX TGXHOHOFHﬁ, OBJIAJICHUEC Ky.]'IBTypOI\/II AKTUBHOI'O HCIIOJIb30BAHHA Pa3JIMYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOMPATh ONTUMAIBHYIO (OpMY TIpeIcTaBiIeHHs HHDOpMALUKU U



WUTIOCTPUPOBATh pellacMble 3a7aud HECIOKHBIMU CXEMaMH, IuarpaMMamMu, IPYyruMu QGopmMamu
rpaguKu U UX KOMOMHAITUSIMU,

YMEHHE UCHOJb30BaTh M AaHAJIM3UPOBATh B IMpolecce Y4eOHOH U HMCCIeN0BATENbCKOM
NESITeIbHOCTH MH(GOPMAIIMIO O BIMSHUU TPOMBIIIICHHOCTH, CEILCKOTO XO3SICTBA M TPAaHCIOPTa Ha
COCTOSIHUE OKPYXKAOIEH MPUPOIHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHsI 3a/1aBaTh BOIPOCHI (B XOJ€ Auayiora W (WIM) AUCKYCCHHU) MO CYIIECTBY O0OCYXIaeMoit
TeMbl, (HOPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIBHO BIMIOTHEHUS MTPEJIOKEHHOM 3a/1a4;

YMEHUSI TPEACTaBIATh IOJIyYCHHBIE PEe3yJbTaThl IMO3HABATENLHOW NESTEIBHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIUI0 PEe3yJIbTAaTOB BBINOJIHEHUS XUMHUYECKOIO 3KCIIEpUMEHTa
(JTabopaTopHOTO OIBITa, JIAOOPATOPHOUM PAOOTHI IO KCCISAOBAHUIO CBOWCTB BEHIECTB, Y4EOHOTO
MIPOCKTA);

yMEHHUSI Y4eOHOrO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABATEIILHOW U
HCCJIEIOBATEILCKOM JEATENbHOCTH TpPU PEIICHUH BO3HHUKAIOUIMX MPOoOJeM Ha OCHOBE Y4€Ta OOIIUX
UHTEPECOB U COIVIACOBAaHUS MO3ULIMNA (00CyXkaeHUs, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBbI»,
KOOpJMHAIIMSI COBMECTHBIX JCHCTBHI, ONpeaeNeHNe KPUTEPUEB MO OIEHKE KauecTBa BBIMOJHEHHOMN
paboThl U ApyTHUE).

PerynsiTuBHbIe yHUBepPCAJIbHbIC Y4eOHbIC 1eHiCTBUA:

YMEHHE CaMOCTOSITEJIBHO OIPEAENATh LEJIW JIEATEIbHOCTH, IUIAHWUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBATh M MpPH HEOOXOIMMOCTU KOPPEKTHPOBATh CBOIO JESATENLHOCTb, BHIOMpPATh HauOolee
3 PEeKTUBHBIE CITIOCOOBI PEHICHHUsT y4eOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSATEIIEHO COCTABIISTH MIIH
KOPPEKTUPOBATh MPEJIOKEHHBIN aJrOPpUTM JI€UCTBUM MPU BBINOJIHEHUH 33JaHUI C YUYETOM MOIYYEHUS
HOBBIX 3HAaHUH 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIHIX, OICHUBATH COOTBETCTBUE
MOJIyYEHHOIO pe3yibTaTa 3asBJICHHOM IE€JIM, YMEHHE HCIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI,
IIpeJIaraéMple B YCJIOBUH 33IaHUMN.

HNPEAMETHBIE PE3YJIbTATHI

B cocTaBe npeaMeTHBIX Pe3yNbTaTOB MO0 OCBOCHUIO 005S3aTEIHHOTO COIEPIKaHHUs, YCTAHOBICHHOTO
JTaHHOM (henepalibHON pabouelt mporpaMMoid, BBIJICSIOT: OCBOCHHBIE 00YJArOIUMHUCS HayYHbIC 3HAHUS,
YMEHHsI U CHOCOOBI JIeHCTBUH, crenuduyeckue s MPeAMETHON o6macT «XUMHSL», BUIBI
ACATCIIBHOCTH IO MMOJTYUYCHUIO HOBOI'O 3HAHHUA, €0 MHTCPHIPLCTALUHA, Hp606pa3OBaHI/IIO U IPUMCHCHUIO B
pa3IMYHBIX yUYEOHBIX U HOBBIX CHUTYaI[UIX.

K koHiy oOyuenus B 8 kj1acce rpeiMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:
PacKpbIBaTh CMBICJI OCHOBHBIX XMMHUECKUX MOHATHI: aTOM, MOJIEKYJa, XMMUUYECKUN 3JIEMEHT, IPOCTOEe
BEIIIECTBO, CJIOYKHOE BEIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTEIbHAS
aTOMHass U MOJIEKYJsipHas Macca, KOJUYECTBO BELIECTBAa, MOJb, MOJSpHAas Macca, MaccoBasl A0S
XMMHUYECKOTO JJIEMEHTa B COCJMHEHUH, MOJIAPHBIH OO0BEM, OKCHJI, KHCIOTa, OCHOBAaHHUE, COJIb,
AIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCIICHUS, XHUMHUYECKas peakuus, KilacCupUKalus peakuuid:
pEeaKIMM COCTUHEHHUs, DPEAKLUU pPA3JIOKEHUs, peaklMM 3aMelIeHHs, peakuuu oOMeHa, H9K30- U
SHJIOTEPMHUUYECKHE PEAKINH, TEIIoBOW 3(P(EKT peakiuu, sIpo aToma, AJIEKTPOHHBIA CIIONH aroMma,
aTOMHasi opOMTalb, PaguyC aTOMa, XMMHUYECKasl CBS3b, MOJSApHAs U HEMOJSpHAs KOBAJEHTHAs CBA3b,
MOHHAsl CBS3b, MOH, KATHOH, aHWOH, PacTBOP, MaccoBasi JI0Jis BEIIeCcTBA (MPOLIEHTHAs KOHIIEHTPAILHs) B
pacTBOpE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHH M NPUMEHATb 3TH MOHATHS IMPHU
OINMCAHNU BELIECTB U UX MPEBPALLEHUIL;



UCIIOJIb30BaTh XUMUYECKYIO CUMBOIIUKY JUIsI COCTaBIeHUsST (POPMYIT BEIIECTB U YPABHEHHH XMMHUYECKUX
peaKIuii;
ONpENIEATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTENEeHb OKHUCJICHHS
JJIEMEHTOB B OWMHApPHBIX COCJIMHEHHUAX, MPHUHAUIKHOCTh BEIIECTB K ONpENeIEHHOMY KJaccy
COCIMHEHUN To QopMmynaM, BUJI XHUMHUYECKON CBs3M (KOBAJICHTHAs W WOHHAS) B HEOPTaHHMUYECKUX
COCIMHEHUSIX;
packpeiBaTh cmbica llepuogmueckoro 3akona /JI. WM. MeHneneeBa: N€MOHCTPUPOBATh IMOHHUMAHUE
NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKUX AJIEMEHTOB OT UX MosiokeHus B [lepuognueckoit
CHCTEME, 3aKOHOB COXPAHEHHUSI MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHUS,
3aKoHa ABOrajapo;
OIKCHIBATh U XapaKTepru3oBaTh Ta0muunyio Gopmy [lepruoaudeckoii CHCTEMbl XUMHUECKUX JJIEMEHTOB:
pa3ianyaTh MOHATHS «IJ1aBHas noarpynna (A-rpymnmna)» u «modbounast noarpynna (b-rpymma)y», mansie u
OOJIBIIINE TTEPHOIBI, COOTHOCUTH 0003HAYCHHUSI, KOTOPBhIE UMEIOTCs B Tabnuie «[lepuoanyeckas cuctema
xuMuueckux anemeHTtoB [[. . MenneneeBa» ¢ 4YMCIOBBIMU XAapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsij siapa, oOIIee YKCIIO 3JIEKTPOHOB U paclpeliesieHue UX Io
9IEKTPOHHBIM CIIOSIM);
KJIACCU(UITUPOBATh XMUMHUYECKUAE AJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XMMHUYSCKHE PEeakiuu (1o
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEILIOBOMY 3(PPEKTy);
XapakTepu30oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKUE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KJAsi ONUCAHUE MPUMEpPaAMU MOJIEKYJIAPHBIX YPaBHEHHUM COOTBETCTBYIOLIUX XHUMHUYECKUX
peaKuuii;
MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAauy€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTEJbHYIO MOJEKYISPHYI0 M MOJSPHYHO MacChl BEIECTB, MAaCCOBYI JOJIIO
XUMHUYECKOTO 3JIeMeHTa Mo (popMmylie COeTMHEHUs, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMHUECKOU pEaKIINy;
MPUMEHSATh OCHOBHBIC OIEpAIlMU MBICIUTEIBHOU ACATENIBHOCTH — aHajdu3 M CHUHTE3, CpaBHEHUE,
0000111eHIe, cUCTEMaTH3AIUI0, KiIacCU(UKAINIO, BBIIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3EU — IS
M3Y4YEHUS CBOMCTB BEIIECTB M XMUMHYECKHUX PEaKIMi, €CTECTBEHHO-HAyYHbIE METOJbl TMO3HAHHUS —
HaOII0/IeHUE, U3MEpPEHUE, MOJECITUPOBAHNE, DKCIIEPUMEHT (PEaIbHbIN 1 MBICIICHHBIH );
CJIeIOBATh MPAaBWJIAM TOJB30BaHUSI XUMUYECKON MOCYI0M U 1abopaTOpHbIM 000pYyI0BaHUEM, a TaKKe
mpaBUiaM OOpalieHusi C BElIeCTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH 110 BBITIOJTHEHHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO MOJIYYEHUIO U COOMPAHHUIO ra3000pa3HbIX BELIECTB (BOAOPOJIA
M KHUCJIOpOJia), IPUTOTOBICHHIO PACTBOPOB C OINPEACIEHHOW MACcCOBOM [0JIEM pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATH M MPOBOJIUTH XHWMHUYECKHE HKCIIEPUMEHTHI IO PACMO3HABAHHIO PACTBOPOB
HIeNouei ¥ KUCIOT C MOMOIIBI0 HHANKATOPOB (Takmyc, ¢peHondTanen, METHIOPAaHK U IPYTHE).

K xoniy oOydeHust B 9 kjacce mpeIMETHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:
pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSTHH: XUMUYECKUN SJIEMEHT, aTOM, MOJIEKYyJa, MOH,
KaTHOH, aHHUOH, IPOCTOE BEUIECTBO, CIIONKHOE BEUIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHCIICHUsS, XUMUYECKasi PeaKIus, XUMUYECKas CBS3b, TEIUIOBOW A()PEKT peakiuu, MoJb,
MOJISIPHBIA  O0BEM, PpACTBOp, OJIEKTPOIMTHI, HEIIEKTPOIUTHI, DJICKTPOIUTHYECKAs THUCCOIHAIINS,
peakIu HMOHHOTO OOMEHA, KaTajau3aTop, XUMHUYECKOE paBHOBecHe, OOpaTUMble M HEOOpaTHMBbIE
peaKklnM, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUM, OKUCIUTEIh, BOCCTAHOBHUTENb, OKHCIECHUE U
BOCCTAHOBJICHHE, aJUIOTpomnusi, amM(pOTEpPHOCTh, XHMHUYECKas CBs3b (KOBaJieHTHas, HWOHHa,
MeTaJuInuecKasi), KpUcTauinuecKkas pemi€Tka, KOppo3us METAJUIOB, CIIAaBbl, CKOPOCTb XMUMHUYECKOMN
peakuuu, npeneabHo nomyctumas konneHntpanus [IJIK BemecTsa;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKUX IOHATUA W MPUMEHATH 3T MOHSATHS MpPU
OTIMCAaHUH BEIIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOIIUKY JUIsl COCTaBIeHUST (POPMYIT BEIIECTB U YPAaBHEHHH XMMHUYECKUX
peaKuuii;



OIPEAEIATh BAJIEHTHOCTh U CTENEHb OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB B COECJUHEHMSIX PA3IU4YHOIO
cocTaBa, MPUHAAJICKHOCTh BELIECTB K ONpEAEIEHHOMY KJacCy COEAMHEHMH Mo Qopmysiam, BUI
XUMHUYECKON CBS3M (KOBAJEHTHAs, NOHHAs, META/NINYECKasi) B HEOPraHUYECKUX COEIMHEHUSX, 3aps]
MOHA 10 XUMHUYECKOU (popmyrie, XxapakTep Cpellbl B BOJHBIX PACTBOPAX HEOPIaHUYECKUX COCAMHEHUH,
THUII KPUCTAIUIMYECKOM PEIIETKA KOHKPETHOT'O BEILIECTBA;

packpeiBaTh cMbici [lepuognueckoro 3akona [[. 1. MenzeneeBa u 1eMOHCTPUPOBATh €r0 NOHUMaHUE:
OIKCHIBAThH U XapaKTepu3oBaTh TabmnuHyto Gopmy Ileprnonudeckoil CUCTEMbl XUMUYECKUX HJIEMEHTOB!
pas3ianyaTh MOHATHS «TJaBHas noarpynna (A-rpymnma)» u «modounast noarpynna (b-rpymma)y», Mansie u
OOJIBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYCHWS, KOTOPHIE HMMEIOTCS B TEPUOJAMYECKON Tadnwmie, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sjpa,
o0miee 4YMCIO DHIIEKTPOHOB M PACIpeNelieHHe MX IO JJIEKTPOHHBIM CIIOSM), OOBACHATH OO0IIME
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIIEMEHTOB M MX COEJAMHEHMI B Ipelesax MallbIX MEpUOAOB U
[JIaBHBIX MTOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMHUYECKHUE AJIEMEHTBI, HEOpPraHMYeCKHE BEIEeCTBA, XMMHUYECKUE peaKIuu (o
YHCIy ¥ COCTaBY yYacCTBYIOIIMX B PEAKI[H BEUIECTB, 10 TEIJIOBOMY dPQEKTY, 10 H3MEHEHHUIO CTETICHEH
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) 00IME U crenu(uIecKrne XUMHUUECKHUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILECTB, IOATBEPKJasi  ONUCAaHUE IpPUMEpPaMU  MOJEKYJSIPHBIX W HOHHBIX  ypaBHEHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUII;

COCTaBJISITh YPABHEHMS SJIEKTPOJIUTHYECKOM HUCCOLMALMU KHCIIOT, LIEIOYed U COJIeH, IOJIHBIE U
COKpalIEHHbIE YpaBHEHUs peakUWid HOHHOIO OOMEHAa, ypaBHEHHUs peakUui, MOATBEPKIAIOIINX
CYILIECTBOBAaHUE T'€HETUYECKON CBSI3U MEXYy BEILIECTBAMH PA3JIMUHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUN IOCPEICTBOM COCTaBJICHMUS
AIEKTPOHHOTO OallaHca TUX PeaKIIUi;

IIPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCMMOCTH OT MX CTPOEHMS, BO3MOXHOCTH IPOTEKAHUS
XUMUYECKHUX MTPEBPAILCHHI B Pa3JIMYHBIX YCIOBHSIX;

BBIUNCIISATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOT0 AJIeMeHTa 1Mo (opMylie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOIUTH
pacuéThl 10 ypaBHEHUIO XMMUYECKOM peakluu;

coOuro/1aTh MpaBUIIa MOJIb30BAaHUS XUMHUYECKOM MoCyqoi U 1abopaTOpHBIM 000pYyIOBaHUEM, a TaKXKe
IpaBuJia 0OpaIeHHs] C BELIECTBAMH B COOTBETCTBUM C MHCTPYKLHUSMHU 1O BBIITOJIHEHUIO JIAOOPATOPHBIX
XMMHUYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (aAMMHUAKa M YIJIEKUCIIOTO
rasa);

IIPOBOAMTH PEAKLMH, MOATBEP)KIAIOIINE KAYECTBEHHBIN COCTaB PAa3JIMYHBIX BEILIECTB: PaclO3HaBaTh
OTBITHBIM TYTEM XJIOPHJ-, OPOMUI-, HOJUI-, KapOoHat-, docdar-, CHIMKaAT-, Cyabdar-, THAPOKCHI-
VOHBI, KaTUOHbI AMMOHHUS M HOHBI M3YyYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIHME B BOAHBIX PacTBOPAX
HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEPALlUU MBICIUTEIBHON JEATEIIBHOCTH — aHAJW3 M CUHTE3, CPAaBHEHHE,
0000111eHIe, CHUCTEMAaTH3alUI0, BbISIBICHUE TPUUNHHO-CIIEJACTBEHHBIX CBSA3€H — JUIsl U3y4EHHs] CBOWCTB
BEIIECTB M XUMHUYECKUX pEaKLUH, eCTeCTBEHHO-Hay4Hble METO/Abl IMO3HaHHUA — HaON0JIeHHe,
U3MEpEeHHe, MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HanmMeHnoBaHue pa3iesioB U TEM IPOrPaMMBI KomnuectBo uacos ‘ DnekTpoHHbIE (IUPPOBHIE)
n/m Bcero| Kourponsnsie || IlpakTnueckune 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
‘Pamen 1. IlepBoHaya/ibHbIE XUMHYECKHE TIOHATHUS
1.1 || Xumust — BakHast 00J1aCTh €CTECTBO3ZHAHUS U MTPAKTUYECKON 5 2 bubmuorexa [JOK
JESITEIILHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c¢
1.2 ||BemecTBa 1 XMUMHYECKUE PEAKIIUU 15 1 bubmuorexa [HOK
https://m.edsoo.ru/7f41837¢
‘I/ITOFO 0 paszaeny H 20 H
‘Pa?.)le.ﬂ 2. BaxxHeiimme npeacTaBUTeI M HEOPraHUYECKHUX BelleCTB
2.1 ||Bo3ayx. Kucnopona. [Tousatue 06 okcumax 6 bubmuorexa [HOK
https://m.edsoo.ru/7f41837¢
2.2 ||Bomopox.llonstue o KMCIOTax U COMAX 8 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41837c¢
2.3 |[Bona. PactBopsl. [TonsiTHEe 06 OCHOBaHUAX 5 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41837c¢
2.4 ||OcHOBHBIE KJ1acChl HEOPraHUYECKUX COETMHEHUN 11 1 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837¢c

Hroro no pazneny H 30 H

Pasznen 3. Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xumuueckux 3emMeHToB /. U. MengeseeBa. CtpoeHue aToM0OB. XUMHUYECKAsl CBA3b.
OKHCIUTEbHO-BOCCTAHOBUTE/IbHbIE PeAKINH

3.1 |Ilepuoanueckuii 3axon u [lepuoanueckas cuctema 7 BBEJIUTE BBenuTe 3HaueHue | budnuoreka [{OK
xumuueckux snemeHToB J1. . Menneneena. CtpoeHue aroma 3HaYCHHE https://m.edsoo.ru/7f41837¢

3.2 || Xumuueckas cBs3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbLHBIC 8 1 but6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pasneny 15 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

PesepBHOE Bpems 3 BBEJUTE BBenuTe 3HaueHue || bubnuoreka [{OK
3HaYCHHE https://m.edsoo.ru/7f41837¢




Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbl ‘ KonnuectBo yacos ‘ DnexTpoHHbIe (IIUPPOBLIE)
n/m Bcero| Konrponensie || IlpakTnueckune 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
|OBILEE KOJIMYECTBO YACOB ITO ITIPOTPAMME | 68 | 3 | 5 |
9 KVIACC
No HaumenoBanue pa3fenoB ¥ TeM IPOrpaMMBbI | KonnuecTBo yacos DnekTpoHHbIe (1P POBLIE)
i/ Bcero| KonTponbsHbie [IpakTHyecKkue 0bpasoBaTeNbHbIC PECYPChI
paboThI paboThI
‘Pame.ﬂ 1. BeniecTBO M XMMHYECKHE PeaKIHH
1.1 |IIoBrOopeHue u yriayOiaeHHe 3HaHUI OCHOBHBIX pa3/IeiioB 5 1 bubnuorexa [JOK
Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKIUil 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
1.3 || DnexTponauTryeckas quccouuanus. XMMUYECKUE PEaKiuu B 8 1 1 bu6mmoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 paszeny H 17 H
‘Pamen 2. HeMeTa/JIBI M X COeIMHEHHUS
2.1 ||O0wuiast xapakTepUCTHKA XUMHUYECKUX 1eMeHTOB VIIA- 4 1 bub6nuorexa [IOK
rpynnsl. ['anorenst https://m.edsoo.ru/7f41a636
2.2 ||O6u1ast xapaKTepUCTUKA XUMUUECKHUX d1eMeHTOB VIA- 6 bubnuoteka [JOK
rpynnsl. Cepa u e€ coequHEHUs https://m.edsoo.ru/7f41a636
2.3 ||O6murast xapaKTepUCTUKA XUMUUYECKHUX JIEMEHTOB VA- 7 1 bubmuorexa [JOK
rpymnmsl. A30T, pochop U UX CoeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 ||OOmu1as xapaKTepUCTHKa XUMUYECKHX 3JIeMeHTOB [VA- 8 1 2 bubmuorexa [IOK
rpynnsl. YTiaepoa U KpEMHUHN U X COeAMHEHUS https://m.edsoo.ru/7f41a636
‘I/ITOFO o paszeny H 25 H
‘Pa:men 3. MeTaJli1bl M UX CO€THHEHHUS
3.1 ||O0mme cBOMCTBa METAIIIIOB 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
‘3.2 HBa>1<HeI7mH/Ie METaJUIBl U UX COCIUHEHUS H 16 H 1 H 2 HBI/I6J‘II/IOTeKa [HOK




Ne HanmenoBanue pa3iesnoB U TeEM IPOrPaMMbI | KomuaecTBo wacoB ‘ DnekTpoHHbIe (IU(PPOBHIE)
n/m Bcero| KonTponbsHbie [IpakTHyecKkue 00bpasoBaTeNbHbIC PECYPChI
paboThI paboThI
‘ H H H H Hhttps://m.edsoo.ru/7f41a636
‘I/ITOFO 0 paszieny H 20 H
‘Pa:men 4. XuMus ¥ OKPY:Ka0IIAs cpeaa
4.1 |BemectBa u MaTepualibl B )KU3HU YEJIOBEKA 4 BBEJIUTE BBeauTe 3HaUYcHUeE ||[bubmnoreka [{OK
3HAYCHHUE https://m.edsoo.ru/7t41a636

‘I/ITOFO 0 pazzaeny H 4 H
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66 4 7




IHOYPOYHOE IINTAHUPOBAHMUE
8 KVIACC

No Tema ypoxka KonnuectBo yacoB ‘ ara DNeKTpOHHBIC IUPPOBHIE
/1 Beero|| Kontponbhbie | paktuueckue | M3YICHUA o0pa3oBaTeNbHbBIC PECYPCHI
paboThI paboTbI
1 |IIpenmer xumuu. Pons XxuMuu B )kM3HU uesoBeka. Tena 1 05.09.2023 |[bubanorexa LIOK
U BEIIECTBA https://m.edsoo.ru/ff0d210c
2 |[loHsATHE O METOJAX MO3HAHUS B XUMHU 1 08.09.2023 ||budmmoreka [JOK
https://m.edsoo.ru/ff0d227e
3 |[IIpaktuueckas padora Ne 1 «IIpaBuna paboTsl B 1 1 12.09.2023 |bubnuotexa [IOK
naboparopun U MpUEMBI 0OpaIICHHS ¢ JTA00PATOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4  |Yuctsie BemecTBa 1 cMecH. CriocoObI pasieneHus 1 15.09.2023 ||buommoreka [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 |IIpaktuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha 1 1 19.09.2023 |bubnuotexa [IOK
pUMepe OYUCTKU MTOBAPEHHON COJIN)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJIEKYJIbI 1 22.09.2023 |[bubnuotexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 | XumMudeckue 31eMeHThl. 3HaKu (CUMBOJIbI) XUMUYECKUX 1 26.09.2023 |[bubnuotexa [IOK
AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[[IpocTble U ClIOkKHBIE BEIIECTBA 1 29.09.2023 ||bubnuotexa [IOK
https://m.edsoo.ru/ff0d2a6c¢
9  ||ATOMHO-MOJIEKYISIPHOE YICHHUE 1 03.10.2023 |[bubaunorexa [JOK
https://m.edsoo.ru/ff0d2d50
10 |[3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUYECKas 1 06.10.2023 |[bubaunoreka [JOK
dbopmyna. BareHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OTtHOCuTEenBHAs aToOMHas Macca. OTHOCUTEbHAS 1 10.10.2023 ||bubaunoTeka [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 |[MaccoBas D01 XMMHYECKOT0 DJIEMEHTA B COEANHEHUN 1 13.10.2023 |(budmmoteka IIOK
https://m.edsoo.ru/ff0d350c
13 ||[KomuuecTtBo BeniecTBa. Moiib. Mosnsipaast macca 1 17.10.2023 ||bubnuorexa [{OK

https://m.edsoo.ru/ff0d5230




No Tema ypoxka KonnuectBo wacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/m Beero|| Kontponbhbie | IpakTtuueckue | M3YIeHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboTbI
14 || ®u3uyeckue U XUMUUCCKHC SIBJICHUS. X UMUUCCKAL 1 20.10.2023 |[bubmuorexa [JOK
peaKIms https://m.edsoo.ru/ff0d37fa
15 |IIpu3Haku 1 yclioBUS NIPOTEKAHUS XUMUUYECKUX peakuui || 1 24.10.2023 |[bubaunorexa LIOK
https://m.edsoo.ru/ff0d3al6
16 |[3akoH coXpaHEHHs MacChl BEIIECTB. XUMHUUECKUE 1 27.10.2023 ||bubmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 ||BeruncieHus KOJIMYECTBA, MAacChl BEIIECTBA 10 1 07.11.2023 ||bubmuorexa [JOK
YPaBHEHUSAM XUMUYECKHUX PeaKLui https://m.edsoo.ru/ff0d5708
18 |[Knaccudukarus XUMAYECKUX PEaKnui (COSTMHCHUS, 1 10.11.2023 ||bubmuoreka [IOK
pasIoKeHUS, 3aMeleHUs, 0OMEHA) https://m.edsoo.ru/ff0d3{34
19 |[M. B. JIoMOHOCOB — y4€HBIA-IHIUKIONEAUCT. 1 14.11.2023 ||budmorexa [JOK
O0001IeHne U CUCTEMAaTU3AINS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 |[KontponbHas padota Nel o teme «BemiectBa 1 1 1 17.11.2023 ||bubauotexa LIOK
XUMUYECKHUE PEaKLIN» https://m.edsoo.ru/ff0d4290
21 |Bo3zgyx — cmech rasos. CocraB Bo3nyxa. Kucinopog — 1 21.11.2023 ||budaunorexa [IOK
AJIEMEHT U NMPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e
22 ||®usnyeckre U XMMHUYECKHE CBOMCTBA KMCIOPOAa 1 24.11.2023 ||bubaunorexa [IOK
(peakmuu okucieHus, roperue). [lousarue 06 okcumax https://m.edsoo.ru/ff0d4614
23 ||Crioco0sI omy4YeHus: KUCIIOpo/ia B 1abopaTopuu u 1 28.11.2023 ||bubmmoreka [IOK
MIPOMBILUIEHHOCTH. [IpuMeHenue kuciaopoaa https://m.edsoo.ru/ff0d497a
24 ||TennoBoi 3¢ deKT XMMHUUECKOHN peakliuy, TOHATHE O 1 01.12.2023 |[bubnuotexa LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEaAKIHIX
25 ||TormBo (HedTh, yroib U MeTaH). 3arpsi3HeHUE Bo3ayxa, || |1 05.12.2023 |[bubnuotexa LIOK
CIIOCOOBI €ro MPeAOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 |[Ipaxtuueckas padora Ne 3 o teme «llonydyenue u 1 1 08.12.2023 ||bubaunoreka [IOK
cobupaHue KUCIOPO/Ia, U3YICHHE €TO CBOMCTBY https://m.edsoo.ru/ff0d4ae2
‘27 HBoz[opoz[ — 3JIEMEHT U MPOCTOE BEIIECTBO. HaxomneHHeH 1 H H H 12.12.2023 HBI/I6J‘II/IOTeKa IHOK




No Tema ypoxka ‘ KonnuectBo wacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero|| Kontponbhbie | IpakTtuueckue | M3YIeHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboTbI
| || mpupone | | I | |Ihttps://m.edsoo.ru/ff0d4dd0
28 ||Pusnyeckre U XUMUYECKUE CBOMCTBA BOJOPO/IA. 1 15.12.2023 ||bubmoreka [JOK
[TpumeHneHue Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 |[loHATHE O KHCIOTaX U COJAX 1 19.12.2023 |[bubauoreka IJOK
https://m.edsoo.ru/ff0d50d2
30 ||CriocoObl momyueHust Bo1opoja B Jaboparopuu 1 22.12.2023 ||bubnuotexa [IOK
https://m.edsoo.ru/ff0d4dd0
31 |[IIpaktuueckas padora Ne 4 mo teme «Ilonyuenue u 1 1 26.12.2023 ||bubnuotexa [IOK
cobupaHue BOJOpOa, U3yUYE€HUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
32 |[MonspHslil 00bEM ra30B. 3aK0OH ABOTAAPO 1 29.12.2023 |[bubaunorexa LIOK
https://m.edsoo.ru/ff0d542e
33 || Beruucnenus o0bEMa, KOJIUYECTBA BEIIECTBA Ta3a mo ero || 1 09.01.2024 |bubaunorexa [{OK
M3BECTHOMY KOJIMUYECTBY BEILIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0
34 |[Beruucnenus 00bEMOB ra3oB M0 YPaBHEHHIO pEaKlUU Ha 1 12.01.2024 |[bubauoreka IJOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
35 || ®wu3nyeckue U XUMUYECKHE CBOMCTBA BOJIBI 1 16.01.2024 |bubnmuorexa [IOK
https://m.edsoo.ru/ff0d587a
36 ||CocraB ocHoBaHuii. [Tonsatue 06 nHAMKATOpaxX 1 19.01.2024 ||bubnuorexa [{OK
https://m.edsoo.ru/ff0d59e2
37 ||Bona xak pactBopuTenb. HachleHHbIE U 1 23.01.2024 |[bubaunorexa [IOK
HEHACBHIIIEHHbIE pacTBOPbI. MaccoBasi 10Jig BELIECTBA B https://m.edsoo.ru/ff0d5b40
pacTBope
38 |[IpaxTtuueckas padora Ne 5 mo teme «lIpurotosnenue 1 1 26.01.2024 |[bubaunorexa [IOK
PacTBOPOB € OMPENEeIEHHON MAaCCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 |[KontponbsHas padora Ne2 o teme «Kucmopoa. 1 1 30.01.2024 ||bubnuotexa [{OK
Bonopoa. Boma» https://m.edsoo.ru/ff0d6342
‘40 HOKCI/II[BIZ COCTaB, KjaccupuKaIs, HOMEHKIIATypa H 1 H H H 02.02.2024 HBI/I6J‘II/IOTeKa HOK




No Tema ypoxka KonnuectBo wacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero|| Kontponbhbie | IpakTtuueckue | M3YIeHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboTbI
Ll | Ihttps://m.edsoo.ru/ff0d664e
41 |[[TonyuyeHHre U XMMUYECKUE CBOMCTBA KUCIOTHBIX, 1 06.02.2024 |[bubamoreka [JOK
OCHOBHBIX U aM(POTEpHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 ||OcHOBaHHUS: COCTaB, KJIacCU(UKAIIVSI, HOMEHKIIATYypa 1 09.02.2024 |bubdmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
43 |[lomyuyeHre U XMMUYECKHE CBOMCTBA OCHOBAHUI 1 13.02.2024 |bubaunoreka [IOK
https://m.edsoo.ru/ff0d67ca
44  |[KucnoTel: cocTaB, KiaccuuKaius, HOMEHKIATypa 1 16.02.2024 | budmmorexa [JOK
https://m.edsoo.ru/ffOdfee2
45 |llomyueHue U XUMUYECKHUE CBOMCTBA KUCIIOT 1 20.02.2024 |bubmmorexa [JOK
https://m.edsoo.ru/ffOdfee2
46 |Conu (cpenHue): HOMEHKIATYpa, CIOCOOBI OTy4YEHUS, 1 22.02.2024 |budmmoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |[IpakTtuueckas pabota Ne 6. Penienue 1 1 27.02.2024 |budmmoreka [JOK
AKCIIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «OCHOBHbBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAUHEHUII»
48 |['eHeTmyecKas CBSI3b MEXKAY KIaCCAMU HEOPTaHUUYECKUX 1 01.03.2024 |[bubanorexa [IOK
COETMHEHUI https://m.edsoo.ru/00ad9a50
49 ||O000I1IIEHNE U CUCTEMATH3AINS 3SHAHUHA 1 05.03.2024 |bubmoreka [JOK
https://m.edsoo.ru/00ad9cb2
50 |[KontponbHas padota Ne3 o teme "OCHOBHBIE KIIaCChI 1 1 07.03.2024 |[bubnuotexa LIOK
HEOPraHUYECKUX COEAUHEHUN" https://m.edsoo.ru/00ad9ela
51 |[IlepBble MOMBITKY KIacCU(DUKAIINHA XUMHUIECKIX 1 12.03.2024 ||bubnuorexa [{OK
pieMeHTOB. [IoHSITHE O TpyNTIax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |Ilepuonuueckuii 3akoH u [lepuonuyeckas cucrema 1 14.03.2024 |bubnuotexa [IOK
xuMuueckux aneMeHToB /l. . Menaeneesa https://m.edsoo.ru/00ada52c
53 ||[lepuonbl, rpymnmbl, TOATPYIIIIHI 1 19.03.2024 ||bubnuoreka [{OK
https://m.edsoo.ru/00ada52c




No Tema ypoxka KonnuectBo wacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero|| Kontponbhbie | IpakTtuueckue | M3YIeHUA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboTbI
54 ||Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tombl 1 22.03.2024 ||bubmmoteka [IOK
https://m.edsoo.ru/00ada342
55 ||CTpoeHue 31eKTPOHHBIX 000JI0UYEK aTOMOB JJIEMEHTOB 1 02.04.2024 ||bubmmoTtexa [IOK
ITepuoanueckoii cucremsl [. 1. MenneneeBa https://m.edsoo.ru/00adabbc
56 |XapakTepucTHKa XMMHUYECKOTO JIEMEHTA [0 €ro 1 05.04.2024 ||bubnuotexa LIOK
nosioxenuto B [lepuoguueckoii cucreme /1. . https://m.edsoo.ru/00ada824
MenneneeBa
57 |3nauenue Ilepuoguyeckoro 3aKoHa ajsi pa3BUTHS HAYKH 1 09.04.2024 | buomoreka [JOK
u npaktuku. /. 1. MenneneeB — y4€Hbli, efaror u https://m.edsoo.ru/00ada96e
rpaXKIaHUH
58 || D5eKTpOoOTpULIATENEHOCTS AaTOMOB XUMHUECKHUX 1 12.04.2024 ||bubmuoreka [TOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 |MoHHas xuMu4ecKkas CBSA3b 1 16.04.2024 |(bubauoreka IJOK
https://m.edsoo.ru/00adac34
60 |KoBasienTHas monsipHAsi XUMUYECKasi CBS3b 1 19.04.2024 ||bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
61 |[KoBasieHTHas HEMOJSPHASA XUMHUECKas CBA3b 1 23.04.2024 |[bubnuotexa LIOK
https://m.edsoo.ru/00adaab9
62 ||CteneHb OKHUCIICHUS 1 26.04.2024 | bubaunorexa [IOK
https://m.edsoo.ru/00adae28
63 ||OKuCTUTENbHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 03.05.2024 |[bubnmnorexa [JOK
https://m.edsoo.ru/00adb076
64 ||OxucnuTenu U BOCCTAHOBUTEIH 1 07.05.2024 |[bubnmorexa [JOK
https://m.edsoo.ru/00adb076
65 |[KontponbHas pabota Ned mo teme «CTpoeHHe aToma. 1 1 14.05.2024 ||bubnuorexa [{OK
XHUMHUYECKasi CBSI3b) https://m.edsoo.ru/00adb486
66 ||Pe3epBHbIil ypok. OO00IIEHNE U CHCTEMAaTH3AIIH 1 17.05.2024 | buomoreka [JOK

3SHAHUI

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




No Tema ypoxka KonnuectBo wacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/m Beero|| Kontponbhbie | IpakTtuueckue | M3YIeHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboTbI
67 ||PesepBHbIil ypok. O000IIEHNE 1 CUCTEMATH3AIHSA 1 21.05.2024 |[bubanorexa LIOK
3HaAHUU https://m.edsoo.ru/00ad9cb2
68 |[Pe3epBHBI ypok. O000IIEHNE U CHCTEMATH3AIUS 1 24.05.2024 ||bubmmoTteka [IOK
3HAHHUHN https://m.edsoo.ru/ff0d61c6
(OBILEE KOJIMYECTBO YACOB I10 [TIPO'PAMME | 68 | 4 [ 4 I
9 KJIACC
Ne Tema ypoxka ‘ KonnuecTBo yacos ‘ Hata DneKTpoHHbIe HU(POBBIE
n/n Beero|| Kontponbhbie || Tlpaktiueckue || A3YICHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 05.09.2023 ||bubauoreka LIOK
xuMudeckux aemeHToB [l. 1. MenneneeBa https://m.edsoo.ru/00adb59e
2 |[3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMUYECKUX 1 08.09.2023 || budaunorexka [JOK
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
3 |[Knaccudukanus u HOMEHKIATypa HEOPraHUIECKUX 1 12.09.2023 ||bubamnorexa [JOK
BEII[ECTB https://m.edsoo.ru/00adb7e2
4 ||Buapl XUMHUYECKOU CBSI3U U TUIBI KPUCTAILNTMYECKUX 1 15.09.2023 ||bubauoreka [LIOK
pemeToK https://m.edsoo.ru/00adbac6
5 |[KonTtponbhas pabota Nel no teme «IloBropenue u 1 1 19.09.2023
yri1yOlieHre 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8 Kiaccay
6 |Knaccudukanus XUMHUECKUX PEaKIUN MO Pa3TMIHBIM 1 22.09.2023 ||bubamnorexa [JOK
MpU3HAKaM https://m.edsoo.ru/00adbcb0
7 |IlonsTHE O CKOPOCTH XUMUYECKOU peakuuu. [lonsaTue o 1 26.09.2023 ||bubnuorexa [LIOK
TOMOT'€HHBIX U T€TEPOreHHBIX PEaKLUIx https://m.edsoo.ru/00adbe9a
8 ||[IonaTne o xumu4eckom paBHOBecHH. DaKTOPHI, 1 29.09.2023 ||bubanorexa [HOK
BIIUSIOIINME HA CKOPOCTh XMMUUECKOU pEaKklvy U https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
9  ||OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN 1 03.10.2023 ||bubaunoreka [IOK
https://m.edsoo.ru/00adcade




No Tema ypoka KonnuectBo yacoB | Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero|| Kontponbhbie || Tlpaktiueckue || A3YICHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
10 | Teopus anexkrponuTuueckoi aucconuanyy. CUiIbHbIE U 1 06.10.2023 ||bubmmoTtexa LJOK
cia0bble JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 |Monnble ypaBHEHUS peakLMii 1 10.10.2023 ||bubmmorexa [LIOK
https://m.edsoo.ru/00add448
12 || XuMuyeckre cCBOMCTBA KHCIOT U OCHOBAaHUM B CBETE 1 13.10.2023 || bubmuoteka I[IOK
IPEJICTaBICHUNA 00 NEKTPOIIUTUYECKON JUCCOLMALIUT https://m.edsoo.ru/00add5d8
13 |[Xumudeckne CBOWCTBA COJICH B CBETE MPEICTABICHUHN 00 1 17.10.2023 || bubanorexa [JOK
3JIEKTPOJIUTUYECKON AUCCOIUALINMI https://m.edsoo.ru/00add8b2
14 |[[lonsaTue o ruzipoanse cojien 1 20.10.2023 ||bubauoreka [IOK
https://m.edsoo.ru/00add9d4
15 ||O600menne u cucteMaTru3amus 3SHaHUM 1 24.10.2023 ||bubanorexa [JOK
https://m.edsoo.ru/00addd12
16 |[IpakTuueckas pabora Ne 1. «Pemienue 1 1 27.10.2023 ||bubanorexa [JOK
JKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
17 |[KontponbHas padota Ne2 o Teme «NIeKTpOIUTHYECKast 1 1 07.11.2023 ||bubmuotexa LJOK
quccouuanus. XUMHUECKHUE PEaKkIMi B pacTBOpax» https://m.edsoo.ru/00addecO
18 ||O6mas xapakTepuCTHKA raloreHOB. XUMHUYeCKHe cBoicTBa || 1 10.11.2023 ||bubamnorexa [JOK
Ha IpUMepe Xjopa https://m.edsoo.ru/00addfe?2
19 || XnopoBonopox. CossiHast KHCIIOTa, XMMAYECKHE CBOWCTBA, 1 14.11.2023 || bubanorexa [JOK
[IOJIy4eHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 |[[TIpaktuueckas padota Ne 2 o reme «Ilomyyenue comstHOM 1 1 17.11.2023 || bubnmorexa [LIOK
KHCJIOTBI, U3y4eHHE €€ CBOMCTB https://m.edsoo.ru/00ade348
21 |Bpruncnenus no ypaBHEHUSAM XUMUYECKUX PEAKLUM, €CIIU 1 21.11.2023 ||bubnuorexa LIOK
OJIMH U3 PEareHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
22 ||O6mas xapakTepucTHKa 3JeMeHTOB VIA-rpymnibt 1 24.11.2023 ||bubanorexa [JOK
https://m.edsoo.ru/00ade64a
23 ||AnnoTponHbie MoguduKayu cepbl. Haxoxxnenue cepsl 1 1 28.11.2023 ||bubnuorexa LIOK

€€ COeIMHEHUH B MPUPOJE. XUMHUYECKHUE CBOMCTBA CEPbI

https://m.edsoo.ru/00ade64a




No Tema ypoka KonnuectBo yacoB | Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero|| Kontponbhbie || Tlpaktiueckue || A3YICHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI

24 ||CepoBogopoji, CTpocHHE, (PU3HMUECKUE U XUMUYIECKUE 1 01.12.2023 || bubaunorexa [JOK
CBOICTBA https://m.edsoo.ru/00ade802

25 ||Oxcunsl ceprl. CepHas KUCIOTa, GU3NIECKHE U 1 05.12.2023 ||bubmmotexa LJOK
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28

26 || XMMHYECKHE PEAKIINH, JIKAIUE B OCHOBE 1 08.12.2023 ||bubauoreka LIOK
IPOMBIIIICHHOTO CIIOC00a MOTYyYeHHS CEPHOM KUCIOTHI. https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COEIMHEHUSIMU CEPBI

27 |BbruncineHue MaccoBOM 10U BbIXO/A MIPOJAYKTA PEaKLUU 1 12.12.2023 || bubanorexka [JOK

https://m.edsoo.ru/00adec8a

28 ||O61mas xapakTepucTHKa 3J1eMeHTOB VA-rpymnmbl. A30T, 1 15.12.2023 || bubaunorexa [JOK
pacnpocTpaHeHue B pUpoje, GU3NIecKre U XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 ||Ammuak, ero puznueckre U XUMUYECKHE CBOMCTBA, 1 19.12.2023 ||bubauoreka [IOK
[IOJIyYEHHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004

30 |[IpakTuueckas pabota Ne 3 mo reme «llonydenne aMmuaka, 1 1 22.12.2023 ||bubamnorexa [JOK
U3YYEHUE €r0 CBOWCTBY» https://m.edsoo.ru/00adf180

31 ||A3oTHas Kucnorta, e€ pu3nuecKre U XUMUYEeCKUe CBOWCTBA 1 26.12.2023 ||bubanorexa [JOK

https://m.edsoo.ru/00adf306

32 ||Mcnonp30BaHUE HUTPATOB U COJIEW aMMOHHS B KA4ECTBE 1 29.12.2023 ||bubanorexa [JOK
MHUHEpaAJIbHBIX Y100peHn. XUMHUYeCKOe 3arpsi3HEHne https://m.edsoo.ru/00adf518
OKpY’Karolllel cpeibl COeAMHEHNUAMHU a30Ta

33 ||[Docdop. Oxcun docdopa (V) u dochopHas Kuciora, 1 09.01.2024 || bubmmoteka [IOK
busznyecKrue 1 XUMUYECKIE CBONCTBA, MTOTYYCHHE https://m.edsoo.ru/00adf68a

34 |Hcnons3oBanue ¢pocdaroB B KayeCTBE MUHEPAIBHBIX 1 12.01.2024 || bubamnorexa [JOK
ynoOpeHuit. 3arpsi3HeHHe PUPOTHON cpenbl hochaTaMu https://m.edsoo.ru/00adfc20

35 ||Yrnepon, pacnpocTpaHeHUE B IpUpoJe, PU3NIecKue u 1 16.01.2024 || bubamnorexa [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00adfd9c

‘36 ”OKCI/II[BI yraeposa, uX Gu3ndecKue 1 XUMUIECKHE H 1 H H H 19.01.2024 HBI/I6J‘II/IOTCKa [HOK




No Tema ypoka KonnuectBo yacoB | Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero|| Kontponbhbie || Tlpaktiueckue || A3YICHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
CBOWCTBA. DKOJIOTHUYECKUE MPOOIIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00adfebe
okcuaom yrieposa (IV)
37 ||YronbHas kuciaoTa u €€ coyu 1 23.01.2024 || bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
38 |[IpakTuueckas pabota Ne 4 o reme "[lonyyeHue 1 1 26.01.2024 || bubanorexa [JOK
yriekucioro raza. KauectseHHas peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
39 |[lepBoHayanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX 1 30.01.2024 || bubanorexa [JOK
KaK O COEJUHEHUSX yIiiepo/ia https://m.edsoo.ru/00ae054e
40 ||KpemHuii u ero coennHeHus 1 02.02.2024 || budaunorexa [JOK
https://m.edsoo.ru/00ae080a
41 |[IpakTuueckas padora Ne 5. Pemienue skcnepuMeHTalbHbIX || 1 1 06.02.2024 || budaunorexka [JOK
3a71a4 o TeMe «BaskHelmue HeMeTaluIbl U UX COSTUHECHUSY https://m.edsoo.ru/00ae0bf2
42 |[KontponbHas padora Ne3 o teme «Bakneiimue 1 1 09.02.2024 ||bubmuotexa LJOK
HEMETaJUIbl U UX COCTUHEHUS https://m.edsoo.ru/00ae0e18
43 ||Obmas xapakTepucTUKa XUMUYECKUX AIIEMEHTOB — 1 13.02.2024 || bubnuoteka [{OK
MeTauloB. MeTraunueckas CBA3b U METAJINYECKast https://m.edsoo.ru/00ae103e
KpUcTauIMyeckas pemeéerka. dusznyeckne cBOWCTBa
METAJIJIOB
44 || XuMHYECKHE CBOKCTBA METAJIIOB. DIEKTPOXUMHUUYECKHI 1 16.02.2024 || bubaunorexa [JOK
pAI HAIPSKEHUM METAJIIIOB https://m.edsoo.ru/00ael1156
45 ||O6mue crocoOb! momyueHus: MeTaioB. CIIIaBsbL. 1 20.02.2024 || bubamnorexa [JOK
Bbruncnenus no ypaBHeHUSIM XUMUYECKUX PEaKIUi, €CIIu https://m.edsoo.ru/00ael1156
OJIMH U3 PEAreHTOB COAEPKUT IPUMECH
46 |IToHsiTHE O KOPPO3UU METAIIOB 1 22.02.2024 || bubamnorexa [JOK
https://m.edsoo.ru/00ae1278
47 |lLlenounblie MeTaIbI 1 27.02.2024 || budnuoteka [IOK
https://m.edsoo.ru/00ae14b2
‘48 ”OKCI/II[BI Y TUJPOKCHUJIBI HATPUS U KaIus H 1 H H H 01.03.2024 HBI/I6J‘II/IOTCKa HOK




No Tema ypoka KonnuectBo yacoB | Hara DneKTpOHHBIC IU(PPOBHIE
n/m Beero|| Kontponbhbie || Tlpaktiueckue || A3YICHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
‘ ‘ “ “ “ "https://m.edsoo.ru/Oan14b2
49 |[LlenoyHo3eMenbHBIC METAIUIBI — KT U MarHu 1 05.03.2024 || bubauoreka LIOK
https://m.edsoo.ru/00ael5e8
50 ||Baxwneiiue coequHEHUs KabIUs 1 07.03.2024 || bubaunorexa [JOK
https://m.edsoo.ru/00ael5e8
‘5 1 ‘O606H.IGHI/I€ Y CHCTEMATH3aLUs 3HAHUH 1 H H H 12.03.2024 H
52 |KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 14.03.2024 ||bubauoreka LIOK
https://m.edsoo.ru/00ae1886
53 |[[IpakTuueckas pabota Ne 6 o reme "YKECTKOCTH BOMBI U 1 1 19.03.2024 || bubamnorexa [JOK
MeTO/Ibl €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
54 ||AnmtoMuHUR 1 22.03.2024 || bubnuoteka LIOK
https://m.edsoo.ru/00ae1c64
55 ||AMdoTepHbIe CBONCTBA OKCHJIA U THUIPOKCHUIA 1 02.04.2024 || bubaunorexa [JOK
https://m.edsoo.ru/00aelc64
56 | XKenezo 1 05.04.2024 || budmmoteka I[IOK
https://m.edsoo.ru/00ae1d86
57 ||Oxcunsl, ruapokcuabl U conu xenesa (11) u xenesa (I11) 1 09.04.2024 || bubmuoteka [IOK
https://m.edsoo.ru/00ae35e6
‘5 8 ‘O606H.I€HI/IC M CUCTEMATHU3AINs 3HAHUHA 1 H H H 12.04.2024 H
59 |lIpakTudeckas pabora Ne 7. Pemenune skcriepuMeHTaTbHBIX 1 1 16.04.2024 || bubmuoteka I[{OK
3a/1a4 110 TeMe «BakHeHIre MeTalIbl U UX COCIUHEHUD) https://m.edsoo.ru/00ae3de8
60 |Bpruncnenus no ypaBHEHUSAM XUMUYECKUX PEAKLUH, €CIIU 1 19.04.2024 | bu6nmorexa LIOK
OJIMH U3 PEareHTOB JIaH B U30BITKE WM COACPKUT IPUMECH. https://m.edsoo.ru/00ael1750
Brruucnenust MaccoBO# 10U BbIXOJA IPOAYKTa PEAKIIUU
‘61 ‘O606H.I€HI/IC Y cucTeMaTHu3allus 3HaHui 1 H H H 23.04.2024 H
62 ||[KontponpHas padota Ned mo teme «BakHeWIme MeTabl 1 1 26.04.2024
U UX COCTUHEHUS
‘63 ”BemeCTBa Y MaTepHalibl B MOBCETHEBHOM KU3HU YEIOBEKa H 1 H H H 03.05.2024 HBI/I6JII/IOTeKa HOK




No Tema ypoka | KonnuectBo yacoB | Hara DneKTpOHHBIC IU(PPOBHIE
n/m Beero|| Kontponbhbie || Tlpaktiueckue || A3YICHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
‘ H | “ “ ‘https://m.edsoo.ru/Oan3f50
64 || Xumudeckoe 3arpsi3HeHUE OKPYKAIOIICH Cpe/Ibl 1 07.05.2024 || budimoteka [IOK
https://m.edsoo.ru/00ae4270
65 ||[Poabp XMMHHU B PEHICHUH SKOJIOTHYECKHX MpolieM 1 14.05.2024 | bubmmorexa [IOK
https://m.edsoo.ru/00ae4270
66 |Pe3epBHbIil ypok. O6001I€HNE U CHCTEMAaTU3allus 3HAHUN 1 17.05.2024 ||bubauoreka [LIOK
https://m.edsoo.ru/00ae0dOa
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 66 4 7




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 359040073915316482112313993360613528402878580859
Bnageney Kpaesa MpuHa CTenaHosHa

OeicTevTened C 28.02.2024 no 27.02.2025



http://www.tcpdf.org

		2024-05-23T09:10:09+0500




