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INOACHUTEJIbHAS 3AIIMCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli nmporpamMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIMHU IPENOAaBaHMs y4eOHOro IpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLeNsaX, oOwed crparernu oOydeHus,
BOCIIUTaHUsI U pPa3BUTHUA OOYyYaroOIMXCA CpPEACTBAMH YUEOHOro IpeaMeTa, YCTaHABIUBAeT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH Yy4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHHUs XUMUU
Ha YypOBHE Leled H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (QOPMHUPOBAHKME MBILUIEHUS] U TBOPUECKUX CIIOCOOHOCTEN O0yyaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHocOoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMUU Ha OINpe/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:KaHMsl MPOrpaMMbl MO XUMHHM c(OpMHpOBaHAa Ha OCHOBE CHCTEMHOI'O
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHW30BaHbl 10 NPUHLUIY IIOCJIEIOBATEIBLHOIO Pa3BUTHA 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSA3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHHs M HPOTHO3UPOBAHUS CBOWCTB, CTPOEHMSI U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHNUS K HAYYHOMY 3HAHUIO U METOJlaM ITO3HaHus B Hayke. M3ydyeHne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHHr XUMUHU NPOUCXOAUT (POPMUPOBAHNE 3HAHUNM OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIeHHOCTh OOYyYEHHUS Ha CHUCTEeMaTHYecKoe NpuoOIIeHne oOyJyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OLICHHWBATh SIBJICHUS OKPYKAIOIIET0 MUPA, UCHOJb3Yys 3HAHUSA U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKH 11eJIeCO00pa3HOro MOoBeIeHHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

pa3BUTHE MOTUBAIMU K 00Y4EHUIO, CIOCOOHOCTE K CAMOKOHTPOJIIO U CAMOBOCHUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduss U HaNPaBICHHOCTH JlalbHEeHIIero o0yyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COILEPKXAHUE OBYYEHUSA
8 KUIACC

IlepBoHayajibHble XUMHMYeckHe NOHATUA. [Ipenmer xumuu. Ponb XUMUM B KU3HU
yenoBeka. XuMHUs B cucTemMe Hayk. Tema m BemiectBa. dusnueckue CBONCTBAa BELIECTB.
ArperatHoe cocrosiHue BeulecTB. [IoHsATHE 0 MeTOaxX MO3HAHMUS B XUMHUU. YUCThIE BelleCTBA U
cmecu. CriocoOBbI pa3zieneHus cMecei.

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

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMoOCBsI3b KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMynaM XUMHUECKUX COCTUHEHHI.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Kinaccudpukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIIOH, MpaBwiaMu paboOThl B Ja0OpaTopuy U MpUEMAMH
oOpareHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAaHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABJIEHU, Habt01eHue
W OINKCaHWE TIPU3HAKOB TMIPOTEKAHUS XWMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJjeicTBue sxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILIALINS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHUCAaHHE
pe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MojieIe MOJIeKy (IIapOCTEPKHEBBIX ).

BaxHeliliue npeacTaBUTeId HeOPraHM4YecKHX BellecTB. Bo3nyx — cmech Ta3os.
CocraB Bo3myxa. Kucimopon — snemeHT M mpoctoe BemiecTBO. HaxoxkneHuwe kuciopoaa B
npupone, GuU3NYECKue M XUMHUYECKHe CBOMCTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kucnopoia. CriocoObl moMyYeHus! KHUCIOpoaa B 1a00paTopuu U MpOMBIIUIEHHOCTH. KpyroBopoT
Kucaoposia B mpupojie. O30H — aJuioTporHas MoaupuKalys KUCIOopo/ia.

TemoBoil 3ddexT XuMUUecKOW peakiuu, TEePMOXHUMHUYECKHE YypaBHEHHUS, 5K30- H
SHAOTEPMUYECKHE peakuu. TOMIMBO: yroib M MeETaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxaeHue Bogopona B MPHUPOJE,
buznyeckne 1 XUMHUYECKHE CBOMCTBA, PUMEHEHHE, CIIOCO0b! osyueHus. Kuciors! u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBasi J0Jisi BeEIlecTBa B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmueckux coeaunenuit. Oxcupnpl. Kiaccuduxaruss oxcuaos:
coJieoOpasyrorue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKCUJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: WIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3MuUEeCKME M XMMHUYECKHE CBOWcTBa OcHOBaHMU. [lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHYECKUE
cBoycTBa KUCHOT. Pax akrusHoctr MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coseil. @u3nyeckre U XMMUYECKUE cBoWcTBa cosieil. [lomyuenne
coiieid. ['eHeTHUECKas CBSI3b MEXKY KJIIACCAMH HEOPIaHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHe M HM3yYeHUE CBOMCTB KHUCIOPOJa, HAOIIOJeHHE B3aMMOJCWUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bogopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

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

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJOTE€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkomepuognas u niauHHONepuonHas ¢opmbl [lepromudeckoil cUCTEMbI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AJIEMEHTOB [leprnoandeckoil CHCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOWCTB IO Tpynmam M nepuoaam. 3HaueHue llepuoamueckoro 3akoHa u



[lepuoauyueckoil CUCTEMbl XMMUYECKUX SJEMEHTOB [JIsi pa3BUTUA Hayku WU mpaktuku. [. U.
MeHeneeB — y4EHBIN U IPaKIaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MPU U3YYEHUH XMMUHU B 8 KJIACCE OCYLIECTBISAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHI,
SIBJISIFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC IOHSTHS: HAYYHBIH (akT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo u xumuyeckas peakumsi. [lepuonnueckuii 3akoH. [lepuoguueckas cucrema
xumuyeckux 3neMmenToB Jl. . MenaeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KalUs, KAIbLMI U UX COCAUHEHUN B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoil cucteme U CTpPOEHUEM UX aTOMOB.

Ctpoenue BelecTBa: BHJABl XUMHUYECKON CBs3U. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX BEIIEeCTB. XHUMHUYECKHE CBOWCTBA
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHEeTHYeCKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMHUYECKHX peakuil o pa3NUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TeIIoBOMYy d(h(dexTy, Mo H3MEHEHHIO CTeleHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYaCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHE O TOMOreHHBIX M TETepOTreHHbIX peakuusx. [lonarue o
karanuze. [loHsATHE O XWUMHUYEeCKOM paBHOBecHH. DaKTOPHI, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUIECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBle€HHWE YPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEeaKIHii C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.



Teopust PAEKTPOTUTAYECKON AUCCOIMALMK. DJIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHM3M [HUCCOLMAllMM BEUIECTB C pPa3jIMYHbIMU BUAAMH XHUMHUYECKOH CBS3H.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
OpeICTaBICHUNA 00 SJICKTPOIUTHUECKOW ucconuanvu. KadecTBeHHBbIE pPEaKlIMW Ha HOHBI.
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIEIOBaHUE NEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALUN
KUCJIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHalioB), IPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU NPOTEKaHMs Peakuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMINUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (ropeHue, peakiuu pasiokKeHUs, COEAMHEHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
menoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka siaeMeHToB V| A-rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHble CTeneHH OKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmue kKak MpeACTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ CoelMHEHUH B TMpHUpoae. XHUMHUECKOEe 3arpsi3HEHHE OKpY’Kalollell cpenbl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakrepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qumdeckue u
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero pu3andeckue 1 XMMHUYECKre
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHe CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJydeHHE,
dusznueckue M XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKPYKAIOLIeH Cpe/ibl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMN
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnast kuciora,



bu3nYecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmonmb3oBanue (ochaTroB B KadecTBE
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA APQeKT. YrosbHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MEAWIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COCIMHEHMSX YIiepoja
(MeTaH, 3TaH, ATWJEH, AalETUJIEH, ATAHOJ, IJIMIEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TEepepadbOTKu
(6eH3uH), UX pOJIb B OBITY M MIPOMBINUICHHOCTH. [[OHATHE 0 OMOIOTMYECKH BaXKHBIX BEIICCTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHoe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHuss B mpupone. OOmme mnpencraBineHuss o0 okcune kpemuaws (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (U3NUeCKue U XUMUYECKHE CBOMCTBA TaJlor€HOB M MX COEIMHEHUHN (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YA0OpEHMUIA,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHON A30THOM KHUCIOTHI ¢ MeAbIO (BO3MOKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), W3Y4YE€HUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, CoOOMpaHue, paclio3HaBaHHe
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAYEeCTBEHHBIX pEaKklMi Ha KapOoHAT U
CHWJIMKAaT-HOHBl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHME C MPOIYKIHUEHN
CIWJIMKaTHOM MPOMBIIIJIEHHOCTH, PELIeHHE 3KCIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelimue
HEMETAJUJIbl U UX COCTUMHEHUS.

MeTayibl M X COeIMHEHUS

OOmiast xapakTepUCTUKAa XHWMHYECKHX OJEMEHTOB — METAJJIOB HAa OCHOBAHHUU HX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3mnemeHToB . 1. MenzaeneeBa u ctpoeHus



atomoB. CTpoeHne MeTauioB. MeTtamnyeckass CBSI3b M METAUIMYECKas KPHUCTAIIMYECKas
peméTka. OIEKTPOXUMHUECKUN psiA HanpspkeHMH MeTamioB. Du3nueckue M XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl MmosydeHust MeTaioB. [IoHsATHE 0 KOPPO3HM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOpATIOMUHUI, OpoH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckrue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENbHBIE METAJUIBI MarHuid M Kajublui: 1moJokeHue B Ilepuogmueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpneneeBa, CTpOCHHME UMX aTOMOB, HaxXOXICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus M Kaiblus. BakHenmme coeanHEHUs
Kanbpus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B npupoae. PU3NYECKHE U XMMHUYECKHE CBOWMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUYeCKUe U XMMUYECKHUE CBOMCTBA
xene3a. Okcuapl, ruapokeuspl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMl METa/lIOB M CIUIaBOB, MX (U3MYECKUMH CBOMCTBAMH,
U3Y4YEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, [IMHKA, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS W THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuili B ObiTy. [lepBas momMomip NpH XUMHUYECKHX OXOTax |
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
BeniecTs, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCIOJb30BaHME KaK OOIMMX €CTECTBEHHO-HAYyYHBIX TMIOHATHWA, TaK U TIOHATHH,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJIs1 OT/ICITBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAy4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaNM3,  CHUHTE3,  KIacCH(UKalus,  MEePUOJUYHOCTh,  HAONIONEHUE,  DKCIEPHMEHT,
MOICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.



O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUECKHI 3apsij, TMPOBOJAHHUKH, IMOJYIPOBOHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pELETKa, CIJIaBbl, (U3UYECKHUE BEIMYUHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, neixanue, Omochepa, 3KOcHCTEMa, MUHEPATbHBIC YIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JIndHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrPaMMbl OCHOBHOI'O O0IIEr0 00pa30BaHus TIOCTUTAIOTCS
B X0a¢€ o6yquH;1 XUMHUHU B CAUHCTBC y‘-IG6H01>i U BOCIIMTATCILHOU ACATCIIBHOCTHU B COOTBETCTBUU
C TpaauIIUOHHbBIMHU pOCCI/If/’ICKI/IMI/I CONMOKYJIbTYPHBIMU )41 AYXOBHO-HPABCTBCHHBIMU
LEHHOCTSAMHU, MPUHATHIMA B OOIIECTBE MpaBUJIaMH U HOPMaMH IOBEACHUS U CIIOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAaMOPA3BUTHSI U COLIMANTU3ALIUN O0YyUaOIUXCSL.
JIngHocTHBIE PE3YIbTATHI OTPpAXKAKOT T'OTOBHOCTH 06yqa10uu/1xcsl PYKOBOJACTBOBATHLCA CUCTEMOU
IIO3UTUBHBIX HECHHOCTHBIX OpI/IeHTaL[I/Iﬁ U paCclIMpPCHUC ONbITa ACATCIBHOCTH Ha eé OCHOBC, B
TOM YHUCJIE B YACTHU:
1) naTPHOTHYECKOT0 BOCTIUTAHUS:
LIEHHOCTHOI'O OTHOLICHUS K OTECYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY K HAYYHOMY
HacCJICAUO, ITOHHMMAaHHA 3HA4YCHUA XUMHUYECKOU HayKHM B JKH3HHU COBPEMCHHOI'O 06III€CTB21,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;
2) rpaskIaHCKOT0 BOCTIMTAHUS:
MPEJICTABICHUS O COLUATBHBIX HOPMaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLLICHUH B KOJIJICKTUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOU, y4eOHO-HCCIIEe0BATENbCKOM,
TBOPUYECKON M JPYruX BHJAAX JACATCILHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOMU
ACATCIIBHOCTH IIPHU BBINIOJIHCHHUU y‘-Ie6HBIX, IIO3HaBaTCIIbHBIX 3aJa4, BBIIIOJJHCHUHN XHMHNYCCKUX
SKCIIEPUMEHTOB, CO3/1aHUM Yy4eOHBIX MPOEKTOB, CTPEMIIEHHWS K B3aMMOIMOHMMAHUIO U
B3aMMOIIOMOIIM B TMIpOLIecCe JTOM YyueOHOW [eATENbHOCTH, TOTOBHOCTH OILIEHHUBATh CBOE
MOBCACHHUEC U IIOCTYIIKHM CBOHX TOBapI/IHICI\/'I C MO3WIMHU HPABCTBCHHBLIX H IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;
3) HEHHOCTH HAYYHOT'0 MO3HAHMS
MHPOBO33PEHUYECKHE MPEICTABICHUS O BEUIECTBE U XUMUYECKOW PEaKLHUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIIOIIKME OCHOBY JJI MOHMMAaHUsS CYIIHOCTH
Hay‘-IHOI\/'I KapTUHBI MHpaA, MPCACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBUTHUA IPUPOIBI,
B3aUMOCBSI3SIX UEJIOBEKa C TPHUPOJHOM Cpeo, O podM XHUMHUM B TO3HAHUU DITHUX
3aKOHOMEPHOCTEH;
MO3HABATE/IIbHBIE MOTHBBI, HaIpaBICHHbIE HAa TONyYE€HHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX TIPOILIECCOB U SIBJICHHM, MO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JUTEpaTypOld, MOCTYMHBIMU TEXHUYECKHUMH CpPEJICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;
WHTEpPEC K OOY4YEeHWI0O W TIO3HAHHWIO, JFOO03HATEIHHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NalbHEHIIIEM;
4) popMHUpPOBaHUS KYJIbTYPbI 310POBbSI:
OCO3HAHUE HEHHOCTH KM3HH, OTBETCTBEHHOTO OTHOHICHUSA K CBOEMY 3J0POBBLIO, YCTAHOBKH Ha
3IOpOBBIM  00pa3 JKW3HM, OCO3HAHME IMOCIEACTBUI M HENPUATHE BPEIHBIX MPHUBBIYEK
(ynotpebneHusi ankoroisi, HAPKOTHKOB, KypeHHs), HEOOXOTUMOCTU COONIOACHHS TIPaBUII
0€30MacHOCTH MPHU OOPAILEHUHN ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U peabHOMN KU3HHU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTHUECKOMY M3y4eHHIO MPodeccHii U Tpyaa pa3InyHOTO poJia, YBaXKECHUE K TPYAY
U pe3ynbTaTaM TPYIOBOM IEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHMS IIPEAMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATLHON Cpejie;

6) 9K0JIOrMY€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY JKU3HHU Ha 3emile, OCHOBE
e CylecTBOBaHMs, IOHUMAaHHWE IIEHHOCTH 3JI0pOBOrO M Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (PHM3MUECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH TNPUMEHATH 3HAHUS, MOJy4YaeMble NPU H3YYEHUU XUMUH, JUIS pelIeHus 3ajad,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMHUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pe3ylbTaTOB BBIICISAIOT 3HAUMMbIE [  (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUW U3 ATHX MPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAaHUPOBAHUIO M OCYILECTBICHNUIO YU€OHO 1eATeNbHOCTH.
ITo3naBaTebHBbIE YHMBepPcaJIbHbIe YUeOHbIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHMS UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHUM 3HAHUW: PACKPBIBATH
CMBICT XUMHUYECKMX TMOHATUN (BBIAEIATh HX XapaKTepHble MPU3HAKH, YCTAaHABJIUBATh
B3aMMOCBSA3b C JAPYTUMHU TOHSATHSIMH), WCIIOJIb30BATh TMOHATHS Ji1 OOBSACHEHHUS OTAEIbHBIX
dbakTOB W SBJICHMIA, BHIOMpATh OCHOBAaHUS M KPUTEPUU AN KIACCHPHUKAIUU XUMHUYECKUX
BEIIECTB M XUMHUYECKUX pEaKIHUi, YCTAHABIMBATh I[PUYUHHO-CIICICTBEHHBIE CBSA3H MEXKIY
00BEKTaMU HM3YyY€HUS, CTPOUTH JIOTUYECKHE pacCyk JAeHUs (MHAYKTHUBHBIE, NEAYKTHUBHBIE, IO
AQHAJIOTUH), 1eJaTh BHIBO/IBI M 3aKIIOUCHHUS,

yYMEHUE NPUMEHATh B TIpoOLEecCe IMO3HAHUS TMOHATHS (IIPEIMETHblE U MeTalpeIMEeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XMMHH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHud YydeOHo-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYAaEMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA!



YMEHHUE HCII0JIb30BaTh [TOCTABIECHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
Ka4eCcTBE OCHOBBI i1 (DOPMUPOBAHMS TUIIOTE3bI 10 MPOBEPKE MPABUIHLHOCTH BBHICKA3bIBAEMBIX
CYKJICHU;

npuoOpeTeHne OombiTa M0 IUIAHUPOBAHUIO, OPraHU3alMd W IPOBEJCHHIO YYEHHYECKHUX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 3a X0A0M IPOLIECcca, CAMOCTOSITEIbHO MPOrHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHHUE BbIOMpPATh, aHAIW3UPOBATh U HMHTEPIPETUPOBATh MHPOPMALUIO Pa3IMYHBIX BUAOB U
dopM mpeacTaBieHUs, MOIYYaeMYI0 U3 Pa3HBIX UCTOUYHUKOB (Hay4HO-TIOMYJISIpHAs JUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NPUMEHATh Pa3IMyYHble METOJbl M 3aIpOChl MPHU MOUCKE U 0TOOpe MHpopMalUuU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOIUH, OBIAJICHUE KYIbTYPO aKTUBHOI'O MCIIOJIb30BAHUS Pa3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeiCTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

yYMEHUE HCIOJb30BaTh M aHAIM3UPOBAaTh B IIpolecce Y4eOHOW M HCCIIeAOBATENbCKOM
NEeSITeIbHOCTH HH(POPMALIHMIO O BIHUSHUM MPOMBILUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

YMEHUS 3aJaBaTh BOIPOCHI (B XO0Jle AHajora M (MiaM) TUCKYCCHM) IO CYIIECTBY 0OCYyKIaeMoit
TeMbI, (OPMYJINPOBATH CBOM MPEJI0KEHNS OTHOCUTENILHO BBINOJIHEHU MTPEVI0KEHHON 3a/1auu;
YMEHMsI TPEICTaBIATh MOJyYEHHbIE PE3yJIbTaThl MO3HABATENbHOM AESATEIbHOCTH B YCTHBIX U
NUCBbMEHHBIX TEKCTaxX; JejlaThb MPE3EHTAlMI0 pPE3yJbTaTOB BBIMNOJHEHUS XHMHUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHMsI Y4eOHOTO COTpPYJHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM I103HABATEIbHOW U
HCCJIEIOBATEIbCKON NI€ATEIbHOCTU MPU PEUIEHUHM BO3HUKAIOIIMX MpPOOJeM Ha OCHOBE yuéra
OOIIMX HWHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSTENBHO OIpPEAEATh LENN JAEATENbHOCTH, IUIAaHUPOBaTh, OCYLIECTBIATS,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AJITOPUTM JEWCTBUM INpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM IMOJyYyeHHs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIIUAX, OLIEHUBATh COOTBETCTBUE IOJYUYEHHOI'O pE3ysbTaTa 3asBJICHHON L€,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITPe/IjlaraeéMble B YCIOBUU 3aJIaHUM.
NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOGHUIO  00S3aTENILHOTO  COJIEPXKAHMA,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
oOydJarolMMuUCsl Hay4yHble 3HAHHUS, YMEHHMS U CHOCOObI JeHCTBUM, crenuduueckue s



OpEeIMETHOM 00s1acTH «XUMHUS», BUIBl JOEATEIBHOCTH IO TOJTYYEHHIO HOBOIO 3HAHHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K koniy o0y4yenus B 8 kjiacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHUN: aTOM, MOJIEKYJA, XUMHUYECKHUH
3JIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE BEIIEeCTBO, CMeCh (OJHOPOAHAs U HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISPHBIA OOBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULATEIbHOCTb, CTENIEHb OKUCICHHSI, XUMHUYECKast
peakuus, KilacCU(pUKalMs pPeakUui: peaklUM COEAMHEHMs, PEaKLUU pPa3oKeHUs, peaKiUu
3aMeIIeHus], peakui 0OMeHa, 3K30- M SHJ0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3(PeKT peakuuu,
PO aToMa, JICKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, pauyc aToMa, XMMHUYeCKas CBS3b,
HOJISIpHAst U HEMOJIApHAs KOBAJCHTHAs CBsA3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, pacTBOD,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHLEHTpAalKs) B pacTBOPE;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATHUH W HPUMEHSTbh 3TH
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

o UCIOJb30BAaTh XMMHUYECKYK0 CHUMBOJMKY [UIl COCTaBiIeHHS (opMysl BelecTB U
YPaBHEHMH XMMUYECKUX pEaKIuii;

o OIpeNIeNIATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEHECHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHA/IJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUW 1o ¢opMmyrnaMm, BHA XUMHUYECKON CBs3M (KOBaJEHTHAs M HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

. packpsiBaTh cMbica I[lepuoamueckoro 3akona [I. M. MenaeneeBa: JEMOHCTPUPOBATH
IOHUMaHME MEePUOINYECKON 3aBUCMOCTH CBOMCTB XMMHUUYECKHX JIEMEHTOB OT UX IOJIOKEHUS B
[lepuonuueckoil cucreMe, 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

. ONUCBHIBaTh W XapakTepuzoBaTh TabauuHyo Qopmy [lepuonndeckoit cUCTEMBI
XUMHUYECKHMX 3JIEMEHTOB: paziinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-rpymnmna)», manbsle U OosiblIME NEPUOIBI, COOTHOCUTH OOO3HAuU€HUs, KOTOpHIE
umerotcs B tabauue «lleproanueckas cucteMa XuMHYeckux anemeHToB [[. 1. MenaeneeBay ¢
YHUCJIOBBIMUA XAPAaKTEPUCTUKAMH CTPOEHUS aTOMOB XHMHYECKMX 3JIEMEHTOB (COCTaB M 3apsf
a1pa, oOlIee YUCIIo 3JIEKTPOHOB U PACIpeIeIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

. KJaccu(UIUpoOBaTh XMMHMUYECKHE 3JI€MEHTHl, HEOpPraHWYEeCKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (1o YMCIy U COCTAaBY YYacTBYIOIIUX B pEaKLUU BELIECTB, IO TEIIOBOMY 3D (DEKTY);

o XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIACCOB, TMOATBEpPXAasi ONMHCAHWE NMPUMEPAMU MOJEKYJISPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHX PeaKIuii;

o MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTHM OT HX Kauye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBHSIX;

o BBIUUCIIATH OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa 1Mo (popMylie COeAMHEHHs], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

o IIPUMEHSTh OCHOBHBIE OIEPALlMM MBICIUTEIBHOW AEATEIbHOCTH — aHAJIU3 M CHHTE3,
CpaBHeHHMe, 0000IIeHHe, CHCTEMaTH3alMilo, KJIacCU(UKalWio, BbISBIEHHE MPUYUHHO-
-CII€/ICTBEHHBIX CBSI3€ll — JJI1 UW3YYEHHs CBOICTB BEIIECTB M XHUMHUYECKUX peakiui,



€CTECTBEHHO-HAY4YHbIE METOJbl MO3HAHUS — HAOIOJIEHHEe, H3MEpEeHue, MOJCINPOBAHUE,
AKCIEPUMEHT (peanbHbIN U MBICIICHHBIH);

. clieoBaTh MpaBUjiaM  IOJB30BAaHUS XUMHYECKOW TMocyAod ©  JabopaToOpHBIM
obopyloBaHHMEM, a TakXKe IMpaBuUjiaM oOOpalleHusi C BEHIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSAMU IO BBIMOJHEHUIO J1a0OpaTOPHBIX XUMHYECKHUX OIBITOB [0 TOJYYCHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C
ONpeAcEHHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHUUYECKHE 3KCIEPHUMEHTHI 10 pPAclO3HABaHUIO PAcTBOPOB IIEJIOYEH U KHUCIOT C IOMOIIBIO
WHIUKATOPOB (JTakMycC, (heHOIPTaTCHH, METHIIOPAHK U JPYTHE).

K xoHiy oOyueHus B 9 kjiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE JOJHKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

. pPacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKUX MOHATHI: XMMHYECKUH 3IIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BAJEHTHOCTD,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas pEeaKlMs, XUMHYECKas CBS3b,
TEII0BOM 3P PEKT peakiiu, MOJib, MOJIPHBIA 00BEM, PacTBOP, AIIEKTPOIIUTHI, HEANEKTPOIUTHI,
JNEKTPONUTUYECKAsT JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMblE H HEOOpaTUMBIE pPEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peakuuy, OKHUCIUTENb, BOCCTAHOBMUTEIb, OKUCIEHHME U BOCCTAaHOBJEHHUE, aJUIOTPOIMS,
aM(pOTEepHOCTb, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas), KpUCTaTNYecKas
pemeéTka, KOppO3Hsl METaUIOB, CIUIAaBbl, CKOPOCTh XUMHUYECKOW pEaklUMH, MPeaeiabHO
nonycrumas konuentpanus I1/1K Bemecrsa;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKMX IMOHSTHM W TNPUMEHATh 3TH
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX IPEBPAIICHUN;

. UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJUKY Ui COCTaBieHHUS (HOpMYd BEIHIECTB H
YPAaBHEHUN XUMMUYECKUX PEAKLUH;

o OIIPEAEIATh BAJIEHTHOCTD U CTENIEHb OKUCICHUS XUMUUYECKUX JIEMEHTOB B COETMHEHUAX
Pa3IUYHOIO COCTaBa, MPHUHAJJIEKHOCTh BELIECTB K OMPEIECIIEHHOMY KJIAacCy COEIMHEHUH IO
dopmynaM, BUJ XMMUYECKOH CBA3M (KOBaJEHTHAasl, HOHHAsI, METANINYECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (opMmyie, xapakTep cpelbl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COECAMHEHUMN, TUIl KPUCTAINTIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

o packpsiBath cMbic Ilepuoanueckoro 3akona JI. 1. MenzaeneeBa u JeMOHCTPUPOBATh €TI0
MOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy Ilepuognueckoit cucteMbl
XUMHUUYECKHMX 3JIEMEHTOB: pa3iiMyarh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «mnoOouyHas
noarpynna (b-rpynma)», manele u OoJblinMe NEpUOIbI, COOTHOCHTH 0003HAu€HUs, KOTOpHIE
UMEIOTCS B TMEPUOAMYECKON TaONUIe, C YHUCIOBBIMH XapaKTEepUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps]l siipa, o0lliee YnciIo 3JIEKTPOHOB M paclpe/iesieHne uxX
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCOUHEHMM B Ipelenax MajblX IEPUOAOB U INIABHBIX HMOJATrPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

. KJaccu(UIUpPOBaTh XMMHMUYECKHE 3JIEMEHTHl, HEOpPraHWYeCKHe BEIIeCTBA, XUMHUYECKUE
peaknuu (1o YKCIy M COCTaBy y4acTBYIOIIMX B PEAKLIMU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHUIO CTENEHEeH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

. XapakTepu3oBaTh (OMHUCHIBaTh) OOIME W crneuu(pUUecKkue XUMHUYECKHEe CBOWCTBA
MIPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi ONUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U UOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIN;



. COCTAaBJIATh YPABHEHUS SJIEKTPOJMTUYECKOW JMCCOLMALMM KHUCIJIOT, IIECIOYENR U COJIEH,
MOJIHBIE M COKpaIIEHHbIE YypaBHEHUS peakluil HOHHOro OOMEHa, ypaBHEHHUS peakiui,
MOATBEPXKJAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHU Pa3IUUYHBIX
KJIACCOB;

. pPacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

. MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIIOBUSIX;

. BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTa 1o (popMyIie COeIMHEHUs, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHHUIO XUMUYECKON PEeaKIuu;

o coOnofaTh MpaBWia TOJb30BAaHUS XHMMHUYECKOW TmocyAod U J1abOpaTOpHBIM
o0opy/soBaHuEM, a TaKXKe MpaBuiia 00palleHns C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMU
MO0 BBHINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB 110 TIOJYYCHHUIO M COOMPaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

. MPOBOJIUTH PEAKIIMH, TMOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPHI-, OpOMHI-, MOIUA-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

o MPUMEHITh OCHOBHBIE OIEpAllMd MBICIUTENBLHOM AEATeIbHOCTH — aHaJu3 M CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Yy4YEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN, ECTECTBEHHO-HAYUYHBIE METO/Ibl TTO3HAHUS
— HaOI0IcHNE, U3MEPEHUE, MOACTTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbBIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne /it KoHnTpoJbHbie IIpakTHYeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BaxkHas 0o0J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTHYECKON 5 0 2 bubnnorexa [JOK
' p https://m.edsoo.ru/7f41837c
JEATEIILHOCTH YEJI0BEKa
bubnuoreka [{OK
1.2 B 15 1 0
CHHECTRA M XHMITICCKHE peaiiin https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiimume npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosznyx. Kucnopon. ITonsitie 06 5 0 0 bu6mmoteka [JOK
' OKCHIaxX https://m.edso00.ru/7f41837c
59 Bonopon.IlonsTtue o kucinorax u 3 0 1 bubmmnoreka HOK
' COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 0 1 bu6nmorexa LIOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX 11 1 1 bubmuoreka [IOK
' COeMHEHU https://m.eds00.ru/7f41837¢c
Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

[Tepuonnueckuii 3aKOH U

7 0

but6mmoreka [IOK



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

IIepnonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, U.
Menaene-eBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [IOK
3.2 8
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/7f41837c
bu6nuoreka [IOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837c
Hrorosoe nosropenue 2 bubmroreia LIOK
https://m.edso0.ru/7f41837c
Wrorosas koHTposibHAsA paboTa Ha
MIPOMEKYTOUHOM aTTECTAIlMU IO MPEIMETY 3 1
2023-2024 y4eOHbIii TOA
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
ugposbie
Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Kontpoabubie IIpakTuyeckue (wnpp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpenue u yriryOieHne 3HaHU OCHOBHBIX 5 1 0 Bbu6moteka [JOK
' pasenos Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 0 0 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNIUTHYECKAs JUCCOLIUALIMSL. 8 1 1 bubmmoreka [JOK
' XHUMUYECKHE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO6m1ast XxapakTepruCTUKa XUMUUYECKHIX 4 0 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
59 OO11ast xapaKTepUCTHKA XUMUYECKHX 6 0 0 bubmuoreka [IOK
' anemeHToB VIA-rpynnsl. Cepa u €€ coequHeHUs https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKIX
2.3 3J'IGL;6HT0§ VA-1I") nbl. A30T, Gocdop 1 ux 7 0 1 bubmorexa LOK
' PYHHRL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUISCKUX
2.4 anieMeHToB IVA-rpynnel. Yriepoa u KpeMHHN U 8 1 2 bubmorexa TIOK
' PymIaL P P https://m.edsoo.ru/7f41a636
WX COEMHEHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/L1bl H UX COCIMHCHUHA

bub6nmoreka [IOK
A 7 4
3 Obume cBolicTBa METAILIOR https://m.eds00.ru/7f41a636
bubnunoreka LIOK
2 B I 1
3 QKHEHUIINE METAIBL U UX COEINHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BentectBa 1 Marepualisl B XKU3HU YeEJIOBEKA 3 buGnuorexa [IOK
' m P https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
Hrtorosoe nmosropenne 2 bubnnorexa [JOK
p https://m.edsoo.ru/7f41a636
HToroBast KOHTpOJIbHASI pabOTa Ha IPOMEIKYTOUHOU
. 1
arrectanuu 1o npeamery 3 2023-2024 yaeOHblii ro
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
[TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHH 06.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpATOpUH U IPUEMBI 1 0 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTteie BemecTBa U cMecH. CriocoObl 1 0 0 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2023 = https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . PHNEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmoreka [IOK
A
TOMBL I MOTICKYIBE 1 0 0 20.09.2023  https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1 0 0
POCIRIC 1 CHOMHBIC BOMlcCTa 27.09.2023  https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [IOK
A -
TOMHO-MOJIEKYJISIPHOE YUYCHUE 1 0 0 03.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumiriecicas popmysta. Banenthocts 04.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTAa B COCIMHECHUN 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
Monspras macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycloBUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 25.10.2023  https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
HIeCTBa 1O YP 07.11.2023 https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
! P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yq eHUE U bubmorexa HOK
B AneT: Hvl 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIIHsI 3HAHHHA
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 15.11.2023  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poAa (peattt ’ 22.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Cr1oco0BI OMYYEHHS KUCIOPOa B
23 j1adopaTopuu }I/’an OMBIMHerHciTH bubmnorexa [IOK
patop P ' 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XUMUIECKOM
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- U 29.11.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormmBo (HedTh, Yroiab 1 METAH).
25 3ar }ISHGI-EI/ICq];OS ¢ a, CII0COOBI z:ro bubmmorexa [TOK
P R, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «ITomyuenne u coOnpanme KUCIOPOIa bubmorexa LOK
7 P poad, 06.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo
29 ITonsiTre 0 KUCIIOTAX U COJISIX bubmmorexa [TOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 20.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpaxTuueckas padota Ne 4 o Teme
31 «Hpon eHUE U EO6H aHue BOJOpOJIa bubmorexa HOK
ya P AOPOAd, 26.12.2023  https://m.edsoo.ru/ffod4f42

HU3YUCHHUC €TO CBOMCTB»
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 27.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
. o 09.01.2024 https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yDADHEHITIO peaiin 1 10.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 17.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Haceiennbie
37 u HI;HacmpeHHmE aCTBOPBI B bubmorexa HOK
HICHHBIE pacTBOPAL 23.01.2024  hitps://m.edsoo.ru/ff0d5b40
MaccoBast 10Jis BeIIECTBa B paCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 24.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccuUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnmuotexa [JOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
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[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 20.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéLII) I10JI )CHI/I}I XI/IMI/I‘{Z(F:)KI/IC bubmorexa LOK
N YHEHI 21.02.2024  https://m.eds00.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCAMHECHUI 28.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAaHUHU 05.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTponsHnas pabora Ne3 no teme
50 "OCHOBHEIE KJIaCCHI HEOPTaHUYECKHUX bubmmorexa LHOK
on P 06.03.2024  https://m.edsoo.ru/00ad9ela
COCAUHEHMI
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX dJIeMeHTOB. IToHsTHE O bubmmorexa [IOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [Teproanueckast cucTeMa XUMHYECKUX bubmnorexa [IOK
p 13.03.2024 @ https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa [TOK
PHOBL, TPYHITHL HOATPY 19.03.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTombl 20.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmorexa HOK
02.04.2024  https://m.edsoo.ru/00ada6hbc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XMMHYECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 03.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATEITLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKUX 3JIEMEHTOB 10.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsizb bubmorexa [JOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 17.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenmoysspHas XUMUYeCKas bubnnorexka [JOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa [JOK
24.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnuorexa [IOK
peakiuu 30.04.2024  https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIN bubmorexa HOK
08.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuotexa [JOK
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«CrtpoeHue atoma. XMMUYECKast 14.05.2024  https://m.eds00.ru/00adb486
CBA3bY»

66 O06o001IeHre U CUCTEMaTH3alUs 1 bubmuorexa [JOK
3HAHUU 10 MPEIMETY. 15.05.2024  https://m.edsoo.ru/00adb33c
HToroBast KOHTpOJIbHAs pabOTa IO

67 [IpEeIMETY Ha UTONOBOM aTTEeCTAlllH 3a 1 bubmoreka LOK

peaveTy . . 21.05.2024 | https://m.edsoo.ru/00ad9cb?2
2023-2024 yueOHbIii ro1
68 HTorosoe 1moBToOpeHUE 1Mo IIpeaMerT 1 bubmmorexa LJOK
P PeAMETY 22.05.2024  https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMUYECKUX emeHToB /], U. 04.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 0 0 bubmorexa HOK

R 07.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bu6mmoreka [IOK
HEOPraHUYECKHX BEIECCTB 11.09.2023 @ https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTAIITNYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 I1 i 1 1 0
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 18.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

5 Knaccugukanus XxuMmmuaeckux 1 0 0 bubnnorexka [JOK
peaxkuuii o pa3IMYHbBIM IPU3HAKAM 21.09.2023  https://m.edsoo.ru/00adbchb0
[lonsATHE O CKOPOCTH XMMHYECKOU

7 eaknuu. [ToHATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
P ' 25.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTHE 1 0 0 bubmmorexa [JOK
P ’ PEL, m 28.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOM pPCaKkun u
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 02.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKON
10 nccoruanuu. CUIbHBIC U clla0bIe bubmorexa LHOK
AMCCORTATIT. 05.10.2023  https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI
11 HonHble ypaBHEHHUsI peaKIuit bubmorexa [JOK
P peait 09.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 12.10.2023  https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeCTaBICHUN 00 bubmorexa HOK
P . 16.10.2023  https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpONIU3E CONelt bubmmorexa [JOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHUI 23.10.2023  https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Pemienne sKcriepuMEHTAIBHBIX bubmmorexa [JOK
26.10.2023  https://m.edsoo.ru/00addbfa
3a1auW»
KonrtponsHast pabora Ne2 o reme
17 «INEKTPOTUTHYECKAS TUCCOIUAITUS bubmorexa HOK
P AHCCOTHTATIEL 09.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnmuotexa [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEPE 13.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, MMOTyYEHUE bubmmorexa [IOK
> HOAYHEHHE, 16.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[lonmydyenue consiHOIN KUCIOTHI bubmmorexa [JOK
yHeHpe cor ’ 20.11.2023  https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3 bubmmorexa LIOK
PeAiIuiL, A 23.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynnsl 27.11.2023  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnnoreka [JOK
B IIpHpo/ie. XUMUYECKHE CBOMCTBA 30.11.2023  https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorera LOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHMMHYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cepsl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

IIPOJYKTa peakLuu

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

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A3o0T,

bu6mmoreka [IOK

28
pacrpocTpaHeHue B IPUPO/IE, 04.12.2023  https://m.edsoo.ru/00adeea6
(du3nUecKre U XUMHUYIECKUE CBOWCTBA
AmMHaK, ero Gu3nvecKue u

29 XHMHYECKHE CBOMCTBA, IMOJyYCHUE U bubmorexa LHOK

> oMYA 07.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorexa [JOK
e 1Y 11.12.2023  https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 14.12.2023 = https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATBHBIX

32 oOpeHui. XuMHU4YECKOe bubmotexa [JOK
YAORP ' . 18.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe " bubmorexa HOK

P - 21.12.2023  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B

34 KauecTBE MUHEPATbHBIX YA0OPEHUH. bubnunoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 25.12.2023  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu I()) i[ ;Hm}‘){ecxﬁ)&e U XUMUYECKHUE bubmorexa [JOK

PHPOE, 28.12.2023  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 11.01.2024  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYrolbHasA KUCI0Ta U €€ COIn bubmorexa LOK
15.01.2024 | https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHAT- 18.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasbHBIC TOHATHUS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmmorexa [IOK
P 22.01.2024  https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 KpeMuunii 1 ero coeiuHeHUs bubnmorexa LOK
P 25.01.2024  https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «BakHelIne HeMeTaIbl U 29.01.2024 | https://m.edsoo.ru/00ae0bf2
HX COEIUHEHUI»
KonTponbnas padora Ne3 no teme
42 «Baxuelnme HeMeTaUIbl U UX bubmmorexa LHOK
01.02.2024 | https://m.edsoo.ru/00ae0el8
COEIMHEHNS
OO01mas xapakTepucThKa
XAMHYECKHUX DIIEMEHTOB —
43 MeTauioB. MeTtayumnaeckasi CBA3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 05.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3n4YecKue CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 08.02.2024 | https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MertauioB. Ciasel. Belunciienus 1mo
45 ABHEHUIM XMMHYECKUX PEAKIIUU Eubmorexa ITOK
P peaKti, 12.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB Bubmorexa ITOK
pp 15.02.2024 @ https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 [enoumbie MeTaner 19.02.2024  https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ TUAPOKCUIBI HATPUSA U bubnuorexa [JOK
KaJns 22.02.2024 | https://m.edsoo.ru/00ael4b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIMA U Mardui 26.02.2024 | https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefMHEHNAA KaJIbIUA Bubmorexa ITOK
s H 29.02.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUH 04.03.2024
59 JKEcTKOCTh BOJEI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHECHHS 07.03.2024  https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 Eubmorexa IIOK
" A 8 11.03.2024  https://m.edsoo.ru/00aelaed
YCTpaHECHHS
. bubnuotexa [JOK
>4 AdomHHHi 14.03.2024  https://m.edsoo0.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK
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TUAPOKCH]IA 18.03.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Aeneso 21.03.2024  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(1) u xeme3a (1) 01.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 04.04.2024
[IpakTuueckas padorta Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeime MeTaJIbl U UX 08.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Beruncnenus 11.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3alus
3HaHUI 15.04.2024
KontponbHast pabora Ne4 o reme
62 «BaxHeinnme MeTauibl 1 UX 18.04.2024
COETUHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 22.04.2024  https://m.edso0.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 25.04.2024  https://m.edsoo.ru/00ae4270
65 Ponp x¥umuu B pelieHun bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 29.04.2024  https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 O06001IeHre U cHCTeMaTH3aIus 1 bubnmoreka [JOK
3HaHUH 02.05.2024  https://m.edsoo.ru/00ae0d0a
HToroBast KOHTpOJIbHAS paboTa HA

67 IIPOMEKYTOYHOM aTTECTALUU 110 1 bubnuoreka [IOK
npeamery 3a 2023-2024 yueOHblit 06.05.2024  https://m.edsoo.ru/00adb33c
rof
HToroBoe noBTOpEeHHE 1O MPEIMETY.

68 O06o0meHne 1 cucTeMaTU3aIUs 1 bubmmorexa [JOK

Hvl t https://m.eds00.ru/00ad9ch2
3HaHUHU
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos WU.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3narenbcTBo «lIpocBenienuey, 2016.

METOANUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

YMK no xumun nox pex. O.C. ['abpuensna.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
DNEeKTpOHHBIN KaTanor u3garenbcTBa "[IpocBelienne” Ha UHTEPHET - pecypce WWW.Prosv.ru
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