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MNOSACHUTEJIBHAS 3AIIMCKA

[IporpamMa mo XMMHM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS COCTAaBJICHA HA OCHOBE TPEOOBAHMH K pe3yabTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTEIBHOI MPOrpaMMbI OCHOBHOTO o0miero oopaszosanwus, npescrasieHHbXx B PI'OC OOO0, a Takxke Ha OCHOBE (eaepanbHOH
paboueii mporpaMMbl BOCIHTAHUS M C YIETOM KOHIETIHH HPEToaBaHus ydeOHOro mpenmera «XUMHUS» B 00pa30BaTENbHBIX OPTaHH3aIIX
Poccuiickoit ®enepannu.

[Iporpamma mo xumum faéT NpeACTaBIEHAE O IENsX, O0IIel cTpateruy 0O0ydeHHs, BOCIUTAHHS U Pa3BUTHS 00yJaIOIIMXCS CPEICTBAMHU
y4eOHOro IpeAMEeTa, YCTaHABIMBAeT O00s;A3aTENbHOE IIPEAMETHOE COIEpXKAaHHWE, NPeAycMaTpUBAaeT paclpelelieHHe ero Io KiaccaM U
CTPYKTYPHPOBAHHE IO pa3zenaM U TeMaM MPOrpaMMEbI [0 XUMHUH, ONpe/essieT KOJIMYECTBEHHbIE H KaueCTBEHHbIE XapaKTePUCTHKH COJePKaHNs,
PEKOMEHIyeMYyIO TIOCIIEA0BATEILHOCTD W3YUCHUS! XHMHH C YI6TOM MEXIPEJAMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHKH y4eOHOrO
Tporiecca, BO3PAaCTHBIX OCOOEHHOCTEH 00ydaromuxcs, ONpeeiseT BO3MOXKHOCTH IpeAMeTa Ul pealn3aldy TPeOOBaHUH K pe3ynbraTaM
OCBOEHHMSI OCHOBHO! 00pa30oBaTeIbHOM MPOrpaMMBI Ha YpOBHE OCHOBHOI'O 00IIIero o0pa3oBaHus, a Takke TPeOOBAHUH K pe3yabTaTaM 00ydeHHUs
XMMHUH Ha YPOBHE IeJIeH W3ydeHHs IIpeMeTa M OCHOBHBIX BHIOB Y4eOHO-IIO3HABATEIHHON HEATENHHOCTH OOYYaroIIerocs 1o OCBOCHHUIO
y4eOHOTo conlep KaHusl.

3HaHWEe XMMHH CITY’)KUT OCHOBOW JUTsl (YOPMHPOBAHHSI MHPOBO33PEHHST 00yJaIOIEerocs, ero MpeICTaBIeHN 0 MaTepHATEHOM €JMHCTBE
MHpa, B)XHYIO POJb UTParoT GOpMHUpYyeMble XUMHEH MPEACTaBICHHS O B3aNMOIPEBPAIECHISIX SHEPIHU U 00 SBONIONHH BEIIECTB B MPHUPOJIE, O
MyTSIX pelIeHus] TII00aJbHBIX MPOOIeM YCTOWYHMBOTO Pa3BHUTHS UeJOBEUECTBA — CHIPHEBOH, DHEPreTHUYECKOH, MHIIEBOH M SKOJIOTHMIECKOH
6e30MacHOCTH, POOJIEM 3/IPaBOOXPAHEHHSL.

W3yuenue xummu:

CIOCOOCTBYET pean3aliil BO3MOXXHOCTEH JUT cCaMOpas3BUTHS M (POPMHUPOBAHUS KYJIBTYPHI JIMYHOCTH, €€ o0mel W (YHKIIMOHAIEHOM
T'PaMOTHOCTH;

BHOCHT BKJIQJ B (hOPMHpOBaHHWE MBIIUICHHUS M TBOPYECKHX CHOCOOHOCTEH O0YJaromIMXcs, HaBBIKOB MX CaMOCTOSTENIBHOW ydeOHOI
JEeATeNTbHOCTH, YKCIIEPUMEHTANIBHBIX U MCCIIEOBATEICKUX YMEHHH, HEOOXOIUMBIX KaK B MOBCEIHEBHOW JKU3HHU, TaK U B MPOpECCHOHATBHON
JeATEITBHOCTH;

3HAKOMHT CO CIENM(HUKOA HAyIHOrO MBINUICHHUS, 3aKIaIbIBacT OCHOBBI IEJIOCTHOTO B3IUIsa Ha €AWHCTBO HPHPOABI M YETIOBEKa,
SIBJISIETCS] OTBETCTBEHHBIM 3TaroM B ()OPMHPOBAHUH €CTECTBEHHO--HAYIHOH I'PAMOTHOCTH 00YJaroIInXCs;

CIOCcOOCTBYET (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS] K €CTECTBEHHO--HayYHBIM 3HAHMSM, K NPHUPOJIE, K YEJIOBEKY, BHOCHT CBOM
BKJIaJ1 B 9KOJIOTMYeCcKoe 00pa30BaHHE 00YUAOIUXCSL.

JlaHHbIe HampaBlieHWs B OOYYEHHWH XHMHH OOECIEeYHBAIOTCS CHENU(PHUKONH colepikaHusl ydeOHOro IpeaMeTra, KOTOPBIH SIBISETCS
TeIarorMYecky alanTHPOBAHHBIM OTPaXKeHHEM 0a30BOH HayKH XMMHUH Ha ONPENIeNIEHHOM JTane e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMS OPUEHTUPOBAH Ha OCBOCHHE OOYYarOIIMMHCSH CHCTEMBbI NMEPBOHAYAIBHBIX
MOHATHH XUMHH, OCHOB HEOPTaHUYECKOM XUMHHU M HEKOTOPBIX OTAEIbHBIX 3HAUNMBIX MOHATHH OpraHM4eCcKOH XUMHHU.

CTpyKTypa copepkaHusl IpPOrpaMMbl 110 XMMHH C(OPMHpOBaHa Ha OCHOBE CHCTEMHOro moaxoma K e€ usydenuro. ConepiaHue
CKJIaJbIBACTCS U3 CUCTEMbI NMOHATHH O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMbI NMOHATHI O XMMHYECcKOH peakuuu. O6e 3TH CHCTEMBbI
CTPYKTYPHO OpTraHM30BaHbI 110 IPHHIMITY MOCIEI0BATEIBHOIO Pa3BUTHUsI 3HAHUI Ha OCHOBE TEOPETUYECKHUX MPEACTABIEHNI Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOIO YUEHHUs KAK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akona [I. . MenaeneeBa kak OCHOBHOTO 3aKOHa XUMUH;

— YYEHUsI O CTPOEHHHU aTOMa U XMMHYECKOI CBSI3H;

— [IPE/ICTABJICHUH 00 3JIEKTPOINTHYECKON JIMCCOLMALMK BELIECTB B PaCTBOPax.

TeopeTnueckue 3HAHMS pPACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IIOJMYYEHHBIX M OCMBICICHHBIX (DaKTOB, DPa3BHBAIOTCS
II0CJIE/I0BATENILHO OT OIHOIO YPOBHS K JPYrOMY, BBINOJNHSA (YHKIMH OOBSICHEHUS Y NMPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
MPAaKTUYECKOTr0 NPUMEHEHHS U TIOyUSHUs N3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl 110 XMMHHU CIIOCOOCTBYET (POPMHPOBAHHIO IPEICTABICHUS O XMMHUUYECKOM COCTABIISIOIICH HAYYHOH KapTHHBI
MHpa B JIOTUKE €€ CHCTEMHOW NpPUPOJbI, LIEHHOCTHOIO OTHOIIEHUsS] K HaydHOMY 3HAaHMIO M METOJaM IO3HaHMs B Hayke. M3ydeHue xumun
MIPOUCXOMIUT C IPHUBICUYCHUEM 3HAHUI U3 paHee M3y4eHHBIX yueOHbIX mpeameToB: «Okpyxaromuit Mupy, «bronorus. 5—7 knacco» u «Du3uka.
7 Kmacey.

[pu u3ydeHUH XMMHUH MPOUCXOIUT (POpMUpPOBaHKE 3HAHMI OCHOB XMMHYECKON HayKd Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI,
NPaKTUYECKOW JIeSITENbHOCTH YelNOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KyJIBTYpbl. 3ajaya y4eOHOro NpeaMeTa COCTOUT B
(OpMHPOBaHUM CHCTEMbl XMMHMYECKHX 3HAHMH — BaXHEHIIMX ()AKTOB, IOHATHH, 3aKOHOB M TEOPETHYECKHMX IIOJOXKEHHMH, JOCTYIHBIX
00001IeHHIT MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKd, B NPUOOIIEHMM K HAaydyHbIM METOJAaM IIO3HAHWS IPU W3YYEHHU BELIECTB U
XMMHYECKUX peaKkiuii, B (pOPMUPOBAHMM M PA3BUTHUHM IO3HABATEIBHBIX YMEHMH M MX NPUMEHEHMH B y4e€OHO-TIO3HABATEJILHON M y4eOHO-
HCCIIeZI0BATEIbCKON IEATENbHOCTH, OCBOCHUH TPABHJI OE30I1aCHOrO 0OPAILEHHs C BEIECTBAMHU B IOBCEIHEBHON K U3HU.

ITpu U3y4eHn XUMUK Ha ypOBHE OCHOBHOI'O 001IEro 00pa3oBaHus Ba)KHOE 3HAUCHHUE MPUOOPEH TaKKe LENH, KakK:

— (opMUpOBaHHE HHTE/UICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOPa3OBAaHHIO, COTPYIHHUYECTBY, CAMOCTOSTEIBHOMY
NPUHATHIO PELICHHUH, CIOCOOHOM aJanTHPOBaThCs K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HHU;

— HaNpaBJICHHOCTh OOYYCHUsS Ha CHCTEMAaTHYEeCKOe MPHOOLIEHHE O0YYaroIMXCs K CAMOCTOSTEIbHOH MO3HABATEILHON JAESTEeIbHOCTH,
Hay4HBIM METOJaM MO3HaHHMs, (OPMUPYIOIIMM MOTHBALUIO H Pa3BUTHE CIIOCOOHOCTEH K XHUMHUHU;

— olecreueHue YCIOBM, CMOCOOCTBYIOMIMX NPHOOPETEHHIO OOYYarOIIMMHCS OINBbITa Pa3HOOOpPAa3HOI NeATENbHOCTH, MO3HAHUS U
CaMOITO3HAHUSI, KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHINH), IMEIOIMINX YHUBEPCAIbHOE 3HAUSHHUE TS Pa3JINYHbIX BUAOB JESTEIbHOCTH;

— ¢opmupoBaHue 00meH (YHKINOHAIBFHON M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCJIE€ YMCHHH OOBACHATH W OLCHUBATH
SIBTICHUSI OKPY)KAIOIIETO MHpA, HCIOIb3Ys 3HAHMS W OIBIT, MONyYCHHbIE MPU M3y4€HWM XUMUH, MPUMEHATh WX NPU pEUIeHHH HpolneM B
TOBCETHEBHOM KHU3HU U TPYIOBOM AESATEIbHOCTH;

— ¢opMupoBaHHE Yy OOYJAIOIMXCS TYMAHUCTHYECKHX OTHONICHHUH, MOHMMAHHS LEHHOCTH XUMHYECKHX 3HAHMH JUIS BBIPAOOTKH
9KOJIOTHUYECKH LeJIECO00pa3HOro TOBEAEHHS B OBITY M TPYHOBOI NEATETBHOCTH B IENSIX COXPAHEHHS CBOETO 3[0POBBS M OKpYXaromeit
TIPUPOJTHON Cpebl;



— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCHHTAHHIO Ha OCHOBE YCBOCHUs OOIICUEIIOBEYECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS M HAPABICHHOCTH JALHEHUIIIEr0 00yIeHUS.

OO01mmee 4Kcino 4acoB, OTBEAEHHBIX ISl U3yYEHUs XMMUU Ha YPOBHE OCHOBHOrO o0Iiero obpasoBaHus, cocrapiser 136 dacoB: B 8
Kiacce — 68 yacoB (2 Jaca B HeZleno), B 9 kimacce — 68 4acoB (2 yaca B HEJIENIO).



COJEP/)KAHUE OBYYEHUS

8 KJIACC

IlepBoHayaibLHBIe XHMHYECKHE OHSTHS

[Ipenmer xumum. Pons Xxummy B JKW3HM denoBeka. XWMHS B cucTeMe HayK. Tema m BemecTBa. Dusmdeckue CBOMCTBA BEUIECTB.
ArperarHoe cocTosiHuE BemecTB. [lorsaTHE 0 MeTonax Mo3HaHU B XUMHUH. UncThie BemecTBa U cMecH. CriocoObl pa3zeneHns cMecei.

ATOMBI M MOJEKYNIBl. XHUMHYECKHe 31eMeHTH.. CHMBOJIBI XHMHYECKHX 3JIeMeHTOB. IIpocThle M CIOXHBIE BeliecTBa. ATOMHO-
MOJICKYJISIDHOE y4€HHUE.

Xumuaeckast popmyina. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA cOCTaBa BemecTB. OTHOCHTENIBHAS aTOMHAs
Macca. OTHOCHTETIbHAs MOJIEKYJSIpHast Macca. MaccoBasi I0JIsl XUMHUYECKOT0 SJIEMEHTa B COSTUHEHHH.

KommgecrBo Bemecrsa. Monbs. Mossipaast Macca. B3anMocBsi3p KOJIMYeCTBa, MAacChl U YHCIA CTPYKTYPHBIX €IUHUII BemecTBa. PacuéTst
110 popMysIaM XUMHIECKHX COECTUHEHUH.

Odm3nyeckne ¥ XUMHYECKHE SBICHUS. XUMHYECKas Peakuus W e€ NpH3HaKW. 3aKOH COXPaHEHHs MAacChl BEMIECTB. XHMHYECKHE
ypaBHeHus. Kitaccudukanms XUMUYeCcKUX peakuui (CoeIMHEHNS, Pa3IoKeHNs], 3aMEILeHNUs, OOMEHa).

Xumuueckuit s3kcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, paBHiIaMH paboTHI B JTabopaTOpuy M MpHEMaMu 0OpalieHns ¢ 1a00paTOpHEIM 000pyHIOBaHHEM,
H3y4YeHHEe W ONHCaHNe (U3NIECKUX CBOMCTB 00pa3lioB HEOPTaHWYECKNX BEUIECTB, HaOMoeHNe (Gru3nueckux (IUIaBJIeHNE BOCKA, TasHHE JIBJA,
pacTHpaHHe caxapa B CTYIIKe, KHICHHE W KOHZIEHCAIWs BOABI) M XHMHYECKHX (TOpEHHE CBEYH, IPOKAJMBAaHHE MEIHOH ITPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCJIOTOW) SIBIICHWH, HAOIIONCHNE W ONMCAaHUE NMPU3HAKOB MPOTEKAHUsS XMMHUYECKHX Peakuui (pasiiokeHue caxapa,
B3aUMOJICHCTBHE CEpHON KHCIOTHI C XJIopuaoM Oapus, pasiokeHue ruzapokcuna memu (ll) mpm HarpeBanmm, B3amMoOIeWCTBHE jkene3a C
pactBopoMm conmn Memu (ll), m3ydeHne crnocoOoB pasneneHHsi cMecei: ¢ IMOMOIIBI0 MarHuTa, (UIBTpOBaHWE, BHITAPHBAHUE, AWCTHIUISALNS,
xpomarorpadusi, MpoBeieHAEe OYMCTKH MOBAPEHHOH CONHM, HAOMIOAEHWE ¥ OIHCAHHE PE3YyNTaTOB IPOBEICHUS OIBITA, MILTIOCTPHPYIOLIETO
3aKOH COXPaHEHHUs] MacChl, CO3laHHe MOJIeIIe MOJIEKyI (IIapOCTEP)KHEBBIX ).

Bakuelilme npeacTaBuTeIM HEOPraHMYECKUX BEIIECTB

Boznyx — cmech razo. CocraB Bozmyxa. Kucnopon — anemeHT u npocroe BemiectBo. HaxoxneHue kuciaopoaa B mpupose, Gpuznyeckue
U XUMHUeckue cBoiicTBa (peakiun ropeHws). Oxcunsl. Ilpuvmenenuwe xucnmopoma. CrocoObl MONYYEHUsT KHCIOpPOAa B J1a0OpaTopuu H
npoMsIIIeHHocTH. KpyroBopot kuciopona B mpupoae. O30H — ayutoTponHask MOAU(HUKALHS KUCIOPOa.

TermoBol 3 PeKT XUMHIECKOH peaKliy, TEPMOXUMHYECKAE YPaBHEHUs, 9K30- M JHIOTEPMHYECKHE PeakuuH. TOIUIMBO: yroib U
MeTaH. 3arpsA3HeHHe Bo3/yXa, yCHIIeHHEe TapHUKOBOro dddekra, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — anemeHT u mpocTtoe BemiecTBo. HaxokaeHune Bojopoaa B HpHpose, (GU3MUecKue W XMMHYECKHE CBOMCTBA, MPUMEHEHHUE,
crocoOs! nommydeHust. Kucnorsr u comu.

MonstpHblit 00bEM ra3oB. Pacuérbl M0 XMMHYECKUM YPABHEHHSIM.

®dusnyeckue cBoiicTBa Boabl. Boga kak pactBoputens. PactBopel. HackleHHbIE 1 HEHACBIILIEHHBIE PACTBOPHI. PacTBOpUMOCTS BelleCTB
B BoJie. MaccoBasi 10JIsl BEILECTBA B pacTBOpe. XUMHYECKUe cBoWcTBA BOAbL. OcHoBaHMA. Ponb pacTBOpOB B MpPUpOZE U B JKM3HU UETOBEKA.
KpyrosopoT BofpsI B pupozie. 3arps3HeHne NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BOJ.

Knaccuduxanuss Heopranumdeckux coeauHeHuid. Oxcuubl. Knaccuguxanmst okcumo: coneoOpasyromue (OCHOBHBIE, KHCIOTHBIE,
amdorepHsie) u HeconeoOpasyromue. Homenknarypa okcunoB. du3nyueckue 1 XMMHYECKUE CBOHCTBA OKCUOB. [TomydeHne OKCHIOB.

OcnoBanmsi. Kiaccudukauusi ocHOBaHMi: INENOYM W HEPAacTBOpUMbIE OcCHOBaHMs. HomeHknatypa ocHoBanuil. Dusuueckue u
XUMUYECKHe CBOMCTBAa OcHOBaHMH. [lomydyeHue ocHOBaHUA.

Kucnotsl. Knaccugukanus kucnor. Homenknarypa kucnor. Ou3nueckue 1 XUMUYECKHUE CBOMCTBA KHUCIIOT. Psil aKTHBHOCTH METaJUIOB
H. H. Bekerosa. [lony4uenue Kucior.

Conu. Homenknatypa coneil. @usnyeckue 1 XuMuyeckue cBoiictBa coneil. [lonydenue comneid.

I'enernueckas cBsI3b MEXLy KJIacCaMH HEOPTaHUYIECKUX COEJIMHEHUIL.

Xumuueckuil IKCnepumenm:

KAueCTBEHHOE OIPE/CIICHUE CONIEp)KaHHs KUCIOpPOJa B BO3/yXe, IONy4eHHE, COOMpaHHe, paclO3HABAaHWE M M3YYCHHE CBOMCTB
KUCIIOpOJia, HaONIOJeHHEe B3aUMOACHCTBUS BEIIECTB C KUCIOPOAOM W YCJIOBHS BO3HMKHOBEHMS M IIPEKpalleHUs TropeHus (1oxapa),
O3HAKOMJICHHE ¢ O0pa3llaMd OKCHIOB M OIMCAHME HX CBOWCTB, IOJIYy4eHHE, COOMpaHHE, PACllO3HABaHWE M W3YydEHHE CBOMCTB BOAOPOJIA
(ropenue), B3aumopeiicteue Bomopoaa ¢ okcugoM menu (1) (Bo3MOXXHO MCIIONB30BaHHE BHICOMATEPHUANIOB), HAOIIOICHHE 00pa3lioB BEIIECTB
KOJIMYeCTBOM | MOJb, MCCIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHs BEILECTB C Pa3IMYHONW PAacTBOPHUMOCTHIO, HPHUIOTOBICHHE PACTBOPOB C
ONpENIeNIEHHON MAacCOBOM JOJIeli pAacTBOPEHHOIO BEILECTBA, B3aMMOJCHCTBHE BOABI C MeTaJUIaMU (HATpUEM U KajbLueM) (BO3MOXXHO
HCII0Ib30BaHUE BUICOMATEPHAIIOB), UCCIIEI0BAaHNE 00PA3L0B HEOPTaHUUECKUX BEIECTB PA3IMYHBIX KIIACCOB, HAOIIOIEHNE U3MEHEHHS OKPACKU
HMH/IUKAaTOPOB B PAacTBOpAaX KHCIOT W INeNo4el, m3ydeHne B3aumoneiictBus okcuga menu (1) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT C
MeTaJlJIaMH, Peakiuii HeHTpanu3aluy, MONydeHHEe HepacTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO MeTalla JPYyrMM U3 pacTBOpa COINH,
pelIeHne 3KCIEePUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeile kacchl HEOPraHUIECKUX COSMHEHUM».

Iepuonnuecknii 3axkon u Ilepuogmyeckass cucrema xumuyeckux 3jementoB JI. U. MengeneeBa. CTpoeHHe aToMoB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

IlepBele MONBITKM KIacCU(UKALMK XMMHYECKHX OJIEMEHTOB. IIOHATHE O TpyHmax CXOIHBIX JJIEMEHTOB (ILIENOYHbIE U
111eJI0YHO3EMETIbHbIE METAJUIbI, TaJIOreHbI, HHEPTHBIE I'a3bl). DJIEMEHTBI, KOTOpbIe 00pa3yloT aM(OTEepHbIE OKCHIBI U THAPOKCHIBL.

[lepuognueckuit 3akoH. Ilepmomnveckass cucrema xumuueckux »siemeHtoB JI. M. MengeneeBa. Koporkonepuonnas u
uHHOTIeproaHas (Gopmer [lepuoandeckoii cucremsl xumudecknx snemMeHToB Jl. . MenneneeBa. [lepuoasr u rpynmbl. Ousndeckuid CMBICIT
MOPSAKOBOTO HOMEPA, HOMEPOB TEPHO/Ia U TPYIIIEI JJIEMEHTa.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB NMEPBBIX 20 XUMHIECKHX
anemenToB [lepuoanueckoit cucremsl JI. . MenneneeBa. XapakrepucTuka XUMUYECKOTO AJIEMEHTA IO €ro HoiokeHuto B llepuonuueckoit
cucreme [l. 1. Menneneesa.



3aKOHOMEPHOCTH W3MEHEHHMS pajiiyca aTOMOB XHMHUYECKHX JIEMEHTOB, METAIMIECKHX W HEMETAJUIMYECKUX CBOWCTB MO TPYIIaM U
TIepHOIaM.

3nauenne [leprommieckoro 3akoHa u Ileprogudeckoil CHCTEMBI XMMUYECKHX DJIEMEHTOB JUIS Pa3BUTHS Haykd M mpaktukd. [ WM.
MenneneeB — y4€HbIil U rpaX<IaHUH.

XumMuaeckast cBsi3b. KoBaneHTHast (MOMsipHast 1 HETIOMSIPHAsST) CBS3b. DIEKTPOOTPHLATENFHOCTh XUMHUYECKHUX JIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxucneHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peaknuu. IIporecchl OkucneHHs U BoccTaHOBIEHHS. OKHCIUTENN U
BOCCTAHOBHTEIIH.

Xumuueckuit s3kcnepumenm:

u3ydeHne oOpa3lloB BEILECTB METAJUIOB M HEMETAJIOB, B3aUMOJECHCTBHE THMIPOKCHIA IMHKA C PACTBOPAMU KHCIOT U LIENOYEH,
NIPOBEJCHHE ONBITOB, WUIIOCTPUPYIOIINX IIPUMEPHl  OKHUCINTEIbHO-BOCCTAHOBUTENBHBIX pPEakIuii (TOpeHHe, peakIuH pPasIoXKeHUs,
COC/IMHCHUA).

Mescnpeomemnvie ceasu

Peanmu3anuss MeXNpeaAMETHBIX CBs3el NPH H3YyYeHHH XUMHM B 8 KIIAcCe OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHHUE KaK OOIMX
€CTECTBEHHO--HAYIHBIX ITOHSTHH, TaK U TIOHATHH, SBIISIONIMXCS CHCTEMHBIMH JUISI OTJEIBHBIX IPEAMETOB €CTECTBEHHO--HAyYHOT'0 IIUKIIA.

OOmmue ectecTBEHHO--HAYYHbIE TIOHATHS: HAYIHBIN (DaKT, THIIOTE3a, TEOPHUS, 3aKOH, aHAIN3, CHHTE3, KIacCH(UKALUs, TepHOIITIHOCTb,
HaOIIoJeHHe, SKCIICPHMEHT, MOJICIIIPOBaHUE, U3MEPEHNE, MOJIEb, SIBIICHHE.

®du3nka: MaTepus, aToM, JIEKTPOH, NMPOTOH, HEHTPOH, MOH, HYKJIMJ, U30TOIBI, PaANOaKTHBHOCT, MOJEKYNa, IEKTPHIECKH 3apsim,
BEIIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, a3, (M3WYECKHE BEIMYHMHBI, €WHHIBI H3MEPEHHs, KOCMOC, IUIAHETHI, 3BE3IID,
ComHre.

Buonorus: ¢porocuHTe3, IBIXaHUE, OHOChepa.

I'eorpadmst: atmocdepa, ruapocdepa, MUHEpAIIBI, TOPHEIE TIOPOJIBI, TTONIE3HBIE CKOMIAeMBbIE, TOTIMBO, BOIHBIE PECYPCEHL.

9 KJIACC

BemecTBo n xumMuyecKkasi peakuust

Iepnomueckuii 3akoH. Ilepuonnueckas cucrema xummdyeckux snemeHtoB JI. M. Menneneesa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHHMH CBOICTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX MEPUOMIOB, KaNuWs, KaIbLIWS W WX COSTUHEHHWH B COOTBETCTBHHU C IOJIOKECHHEM
anieMeHToB B [leprnoinueckoli cucteMe M CTPOSHHEM HX aTOMOB.

CrpoeHre BeUIECTBA: BHABI XMMHYECKOH CBs3M. THIBI KPHCTAIMYECKHX pEIIETOK, 3aBHCHMOCTh CBOWCTB BEIIECTBAa OT THIIA
KPHUCTAUTMYECKOMN PENIETKH M BUJIa XUMHIECKOH CBSI3H.

Krnaccudukamys 1 HOMEHKJIaTypa HEOPraHUYECKNX BEIECTB. XHMHUYECKHE CBOIMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM Kiaccam
HEOpraHMYECKHX COSTUHEHHH, TeHeTHYeCKast CBSI3b HEOPTaHMIECKHX BEIECTB.

Knaccupukanust XMMHUYECKNX peakLHid IO pa3iM4HbIM NpH3HAKaM (0 YMCIY M COCTaBy Y4YacTBYIOIMX B pPEaKLUH BEIIECTB, I10
TEII0BOMY 3P (EKTy, 10 U3MEHEHHIO CTEeNeHEeH OKHMCIECHHS XUMHYECKHX 3JIEMEHTOB, 0 O0PAaTHMOCTH, 110 yYaCTHIO KaTaau3aropa). JK30- U
SHJOTEPMUUECKUE PEAKIINH, TEPMOXUMHUIECKHE YPABHEHUSL.

IMonsTHe 0 ckopocTH XuMuUeckoi peakuunu. [TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX peakiusax. [IoHATHEe O TOMOreHHBIX
U TeTeporeHHbIX peakuusx. Ilonsarue o karammuse. IloHsTne o XuMmdeckoM paBHOBecHH. DakKTOpBI, BIMAIONME HA CKOPOCTh XMMHYECKOH
PEAKLUH U TOJI0KEHNE XUMUYECKOTO PABHOBECHSL.

OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIUH, 3JIEKTPOHHBIH OallaHC OKHCIMTEIbHO-BOCCTAHOBUTENBbHOH peakiuu. CocraBiieHHe
YPaBHEHHUH OKHMCIIUTEIbHO--BOCCTAHOBUTEIILHBIX PEAKLMH C HCIIONB30BAHHEM METO/1a JIEKTPOHHOr0 OajaHca.

Teopust 371EKTPOIUTHYECKON AUCCOLUALMU. DJIEKTPOIUTHI U HEIEKTPOIUTHI. KaTHOHBI, aHMOHBL. MeXaHu3M AMCCOLMAlU BEIECTB ¢
Pa3IMYHBIMU BUJAMH XUMHYECKOH cBsA3u. Crenens nuccormanyi. CHIbHbIE U CI1a0ble JIEKTPOIHUTHL.

Peakuuy noHHoro oOMeHa. YCIOBHs HPOTEKaHHs pPeakluil HOHHOTO OOMEHa, MOJNHBIE M COKPAIEHHBIC MOHHBIC YPaBHEHHUS PEaKIHi.
CBolicTBa KHUCIIOT, OCHOBaHHI M CONieil B CBETE IPEACTABICHHN 00 3JICKTPOIMTHYECKOM mucconuanuu. KauecTBeHHbIE peakiMd HA HOHBI.
[TonsTe 0 rugpoM3e conel.

Xumuueckuii IKCcnepumenm:

O3HAKOMJICHHE C MOJEJSIMH KPHCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX BELIECTB — METAJUIOB M HeMeTayuloB (rpadura u anmasa),
CIIO’KHBIX BELIECTB (XJIOpH/A HATPHs), UCCIIEJOBAHHE 3aBHCUMOCTH CKOPOCTHM XMMHYECKOH PEaKIMH OT BO3ACHCTBUS PasIUuHBIX (HAKTOPOB,
HCCIIEI0BAHKE 3IIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCA AUCCOLMAIIMY KHUCIIOT, MIeNoYel 1 coael (BO3MOXKHO HCIOIB30BaHUE BUIEO
MAaTepHaJioB), NPOBEICHUE OMBITOB, WIIOCTPUPYIOIINX IPHU3HAKU IPOTEKAHHs Peakluii MOHHOro ooOMeHa (oOpa3oBaHME OcajiKa, BbIICICHHE
rasa, 00pa3oBaHKe BOJbI), ONIBITOB, WIUTIOCTPUPYIOLIMX IIPUMEPBI OKMCIUTEIbHO-BOCCTAHOBUTEBHBIX PEakLii (rOpeHUe, peakliuy pa3ioKeHus,
COEJIMHEHNS), PacllO3HABaHNE HEOPTAHNUECKHX BEIECTB C MIOMOIIBIO KAYECTBEHHBIX PEaKLUi Ha HOHBI, pellIeHHE SKCIIEPUMEHTAIbHBIX 33a4.

HemeTa/l1bl 1 X cOeIHHEHUS

OOmmas xapakrepuctika ranoreHoB. OCOOCHHOCTH CTPOCHHs aTOMOB, XapaKkTepHble creneHu okucieHus. Ctpoenue u Qusnyueckue
CBOHCTBA MPOCTHIX BELIECTB — TAJIOTEHOB. XHUMHYECKHE CBOWCTBA Ha MpuUMepe Xjopa (B3aUMOJEHCTBHE C MeTallaMd, HeMeTaJUlaMu,
menoyamu). Xiaoposopopor. ConsiHash KHCIOTa, XMMHYECKHE CBOMCTBA, MONydeHHE, NMpuMeHeHHue. JlelicTBHe Xjiopa W XJIOPOBOAOpOJa Ha
OpraHu3M 4esoBeka. BaxkHelme XIopupl 1 UX HAXOXKIACHUE B IPUPOJIE.

Obmas xapakrepuctuka 31eMeHToB VIA-rpymmel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBbIE CTeleHH OkucieHHs. CTpoeHue u
(bu3nuecke CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U cepbl. AJUIOTPOITHBIE MOAUGHUKAIINK KUCIOPOAA U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBonopos, cTpoeHue, Gpu3nyecKkue U XUMudeckue cBoicTBa. OKCHIBI Cepbl KaK MPEICTABUTENM KHUCIOTHBIX OKCHaoB. CepHas KHCIOTa,
¢bu3nueckre ¥ XMMUYECKHE CBOMCTBA (0OIIME Kak MpEICTAaBUTENs Kilacca KHCIOT U creluduyeckue). XMMHYECKHE PEeakluH, JIeKalue B
OCHOBE MPOMBIIIIEHHOr0 criocoda MoTydeHus cepHoi KHCIoThl. [Ipumenenne ceproit kucnoTel. Comu cepHON KHCIOTHI, KaueCTBEHHAS PEaKIHs
Ha cynb(ar-uoH. Haxoxnenue cepbl U €€ coeMHEHHH B MPHpOAE. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COCAMHEHHSMH CEpBI
(KUCIOTHBIE TOXKIH, 3aTPS3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAILICHHSI.

OOmast xapakTepucTuka 37eMeHTOB VA-rpymmsl. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE CTENEHH OKUCICHUS. A30T,
pacrnpocTpaHeHue B Ipupoje, GU3HIeckiue 1 XMMHYECKHe CBOiCTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NYecKHe U XUMHYECKHE
CBOICTBa, MONTydeHne u npumeHenne. Conu aMMOHUS, UX (U3UYECKHE U XUMHIECKHIE CBOHCTBA, MpUMeHeHne. KauecTBeHHas peakiust Ha HOHBI



aMMOHUSL. A30THas KHCIOTa, €€ MomydeHwe, (U3MUecKHe W XHMHUYECKHE CBOWCTBa (OOIIME Kak IPEeJICTABHTENs Kiacca KHCIOT H
crerpuyaeckue). Mcnonp3oBaHue HUTPATOB M COJICH aMMOHHS B KaUeCTBE MUHEPAIBHBIX YA0OpeHHH. XUMHIECKOe 3arpsisHEHNE OKpY Karomen
Cpenbl COeTMHEHNSIMA a30Ta (KUCIOTHBIE JTOXKIH, 3arpsi3HEHHE BO3/yXa, MOUBBI 1 BooéMoB). Docdop, amtorponHsie Moandukamu dpocdopa,
¢msmyeckne M xumudeckue cpoicrBa. Oxcun ¢docdopa (V) u docdopHas kucnora, GusnUeckue W XUMHUYECKHE CBOKMCTBA, IOIydCHHUE.
Hcnonp3oBanue ¢ocdaToB B kKauecTBe MHHEPATIBHBIX YI0OPESHUH.

OO6mast xapakrepucTuka 31eMeHTOB IV A-rpymmsl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBbIE CTEICHNW OKHUCICHHUS. YTIIEpOf,
ITIOTPONHBIE MOAN(UKAIMY, PacHpOCTpaHEHHE B HPHUPOAE, (HU3MUECKHe M XUMHYECKHe cBoicTBa. Anmcopbmms. Kpyrosopor yriepoma B
npupozne. Okcuapl yriepona, WX (u3nueckne M XUMUYECKHE CBOWCTBA, NEHCTBHE Ha JKMBBIE OpTaHM3MBI, IOJNY4eHHWE M IPHMEHEHHE.
DKOJIOTHYECKHE TMPOOJIEeMEBI, CBsA3aHHBIC ¢ OkcuaoMm yriepoaa (IV), rumoresa riobaJbHOrO MOTEIUICHUS KJIMMAarta, MapHUKOBBIN 3ddexT.
VYronbHas KHCTIOTa U €€ CoNu, NX QU3UIECKHEe U XUMHIECKHEe CBOHCTBA, NTOTyIeHHe U IpuMeHeHne. KadecTBeHHast peakiys Ha KapOOHAT -HOHBI.
Hcrnonp3oBanne kKapOOHATOB B OBITY, MEIHIMHE, IPOMBIIUIEHHOCTH U CEILCKOM XO3SHCTBE.

[lepBoHa4anbHBIE MOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEAMHEHMSX yriepona (MeTaH, 3TaH, STHJIEH, alleTHJICH, JTaHOI,
[IIHLEPHH, YKCYCHast KUucioTa). IIpUpoiHbIe HCTOYHHKH YIIIEBOAOPOIOB (yrojib, IIPUPOAHbIH ra3, HeTh), IPOLYKTHI UX MepepaboTku (OeH3MH ),
X pONb B OBITY M NpPOMBIIUICHHOCTH. [IoHATHE O OMONOrHMYecKH BaXKHBIX BEIIECTBaX: JKMpax, Oenkax, YrJIeBOJaX — W MX POJH B JKU3HU
YeJioBeka. MarepHanbHOe €IMHCTBO OPraHNYECKNX M HEOPTaHWYECKUX COCIMHEHHH.

Kpemunuii, ero ¢usndeckne M XHMHYECKWE CBOWCTBa, IMoiydeHHe W mpuMmeHeHne. CoequHeHMs KpeMHHs B mpupozpe. Obmme
npezcraBieHnst 00 okcuae kpemuns (V) n xpemuHneBoit kucnore. CHITMKATHI, UX MCHONIB30BAaHUE B OBITY, B NMPOMBIIUIEHHOCTH. Baxkneiimme
CTPOMTENIFHBIE MaTepHalbl: KepaMHhKa, CTEKJIO, IIeMeHT, OeToH, jxene300eToH. I[IpobieMbl 0e30macHOro WCHONB30BAaHHS CTPOHUTEIHHBIX
MaTepUaioB B TIOBCETHEBHOMN JKI3HU.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pa3lloB HEOPTaHWIECKHUX BEIIECTB, CBOMCTB COJISTHOM KHCJIOTHI, TIPOBEJICHNE KaueCTBEHHBIX PEaKIUi Ha XJIOPWA-MOHBI U
HaOJII0IeHNe IPU3HAKOB MX MPOTEKAHMs, OIBITHI, OTpakaromne GU3MIecKie 1 XUMHYECKHEe CBOMCTBA IaJIOTCHOB M NX COCAWHEHHH (BO3MOXKHO
HCIIONb30BaHNE BHIEOMAaTEPUaoOB), O3HAKOMJICHHE C OOpa3laMd XJIOpUIOB (TaJOT€HHUIOB), O3HAKOMIICHHE C o0pasnamMu cepbl U e€
COCIMHEHUSIMA  (BO3MOXKHO  WCIONB30BaHHME BHIEOMATEpHalioB), HAOIIOJEHWE TIpolecca OOYIJIMBaHUS —caxapa TIOfx  JeiicTBHEM
KOHIICHTPHPOBAHHOI CEpHOM KHCIIOTHI, N3yUYeHHEe XMMHUYECKUX CBOMCTB pa30aBlICHHOH CEpPHOI KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOH peaKInu
Ha cynb(ar-noH W HaOJIOJCHNE NMpH3HaKa e€ MPOTeKaHWs, O3HaKOMIIeHHe ¢ (PM3MUECKUMHU CBOICTBaMH a3oTa, (ocopa M MX COeTMHEHUI
(BO3MOXKHO HMCITOJIB30BaHKE BHJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX M (GOchOpHBIX YIOOpEHUH, ModydeHue, coOMpaHue, paclo3HaBaHHE U
H3y4YeHHE CBOMCTB aMMHaKa, NPOBEJCHHE KAaueCTBEHHBIX PEaKlIWii Ha MOH aMMOHUS M (ocdaT-HOH M W3ydeHHe NMPU3HAKOB X IMPOTEKAHMS,
B3aUMOJICHCTBHE KOHIICHTPHUPOBAHHOM a30THOH KHCIOTHI C Melbio (BO3MOXKHO HCITOJb30BaHHE BHICOMATEpPHANIOB), W3Y4EHHE Moeiel
KPHUCTAUIMYECKUX PEHIETOK anMasa, rpadura, GymiepeHa, 03HAKOMIICHHUE C TPOLECCOM afcopOIMK PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM
yriaéM W yCTPOWCTBOM IIPOTHBOrasa, IIOAy4eHHE, COOMpaHME, paclo3HaBaHME W HU3Y4EHHME CBOWCTB YIVICKUCIOrO TIasa, IPOBE/CHHUE
KAueCTBEHHBIX PEaKkUHi Ha KapOOHAT M CHIMKAT-MOHBl M M3y4CHUE NPHU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJICHHE C MPOIYKUHEH CHIMKATHON
MIPOMBIIIIEHHOCTH, PELIEHHE SKCTIEPUMEHTANIBHBIX 3aa4 10 TeMe «BaxHeil1e HeMeTauIbl ¥ MX COETUHEHUS.

MeTaJlIbI M HX COCTHHEHHUS

OO1as XapakTepuCcTHKa XUMHUYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBaHUM MX IOJOXEHHS B [lepHoguueckoil cucreMe XMMHYECKUX
anemenToB JI. 1. MeHnneneeBa u crpoeHust aToMoB. CTpoeHHe MeTa/uloB. MeTanandeckasl CBsI3b U METaIIMYecKasi KpUCTaIIMIecKast peléTKa.
ONEeKTPOXMMHUYECKUI P/l HanpspkeHWi MetaiuioB. du3nyeckue U XUMHUYECKHE CBOiCcTBa MeTauoB. OOmue crocoObl MONydeHHsT METAIOB.
IoHstiHe O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUThI MX OT Koppo3uu. CIuiaBbl (CTaslb, Yyr'yH, MIOPAIIOMHUHHUE, OpoH3a) M HX
IIPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[{enounsle Meramwibl: nonoxkeHue B Ilepuomuueckoil cucreme xumuueckux snemeHtoB J[. M. MenneneeBa, cTpoeHHE MX aTOMOB,
HaxoxJeHue B npupone. Pusznueckue U XMMHUYECKUE CBOWCTBA (Ha mpuMmepe Harpust W Kanus). OKCHABI M TMAPOKCHIBI HATPUA M Kallus.
[IpumeHeHue MENOYHBIX METATIIOB M UX COEIUHEHNUI.

[{enouHO3eMeNbHbIE METAJUIBl MAarHUK U KaJbLuil: nonoxkeHue B Ilepuonuueckoit cucreme xumudeckux anemenToB J. M. Menneneena,
CTPOEHUE MX aTOMOB, HaxoxJeHue B npupoje. Pusuyeckre U XMMHUUECKUE CBOWCTBA MarHus U KaiubLius. BakHelne coeanHeHMs Kalblys
(oxcup, ruApoKcun, conn). JKECTKOCTh BOABI U CIIOCOOBI €€ YCTpaHeHHUSI.

Anromunmii: nonoxxenne B Ilepuonuueckoil cucreme xummdeckux snemeHtoB J[. V. MengeneeBa, cTpoeHue aTroma, HaXOXKICHUE B
npupoze. usndeckre 1 XMMUIECKUE CBOMCTBA antoMUHMsL. AM(OTEpHbIC CBOMCTBA OKCU/IA U THAPOKCHA ATFOMHHHS.

Kenezo: monoxxkenue B Ilepuommueckoil cucreme xumuueckux sneMeHToB J[. . MenzgeneeBa, cTpoeHue aToMmMa, HaXOXIEHHE B
npupoze. Pusnueckue U XUMHUUYECKHE CBOMCTBa xene3a. Oxcuapl, ruapokcunsl U conu xenesa (I1) u xenesa (lll), ux cocras, cBoiicTBa 1
TMOJTydIEHHE.

Xumuueckuii IKCcnepumenm:

O3HAKOMJICHHE ¢ 00pa3laMM METAUIOB M CIUIABOB, MX (M3HYECKMMM CBOWCTBAMHU, M3YYEHHE DPE3YyJbTaTOB KOPPO3HH METaJlIOB
(BO3MOJKHO UCITONB30BAHUE BUICOMATEPHANIOB), OCOOCHHOCTEH B3aMMOEHCTBUS OKCH/IA KaJbIHs M HATPUS C BOAOH (BO3MOXHO HCIIONb30BaHHE
BH/IEOMATEpPHATOB), MCCIEIOBAHHE CBOWCTB KECTKOM BOABI, Ipolecca TOpPEeHHs JKele3a B KHCIOpoae (BO3MOXHO HCIIOIb30BAaHHE
BHJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX PEAKIMI HA MOHbI: MarHus, KAJIbIHs, ATIOMUHUS, IIUHKa, xere3a (1) u xenesa (111),
venu (ll), HabOmomeHne W omucaHWe MPOLIECCOB OKPAIIMBAHHS IIAMEHH HMOHAMH HATPUS, KAk M Kaublus (BO3MOXKHO HCIIONB30BAHHE
BHUJICOMATEPHAIIOB), UCCIIEI0OBaHNE aM(OTEPHBIX CBOMCTB I'MAPOKCHAA ATIOMHUHMS U IMAPOKCHAA IIMHKA, PELICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4
110 TeMe «Ba)kHeHIe MeTalIbl U UX COCIUHEHH.

XHMHSI M OKpY:KaloIIasi cpea

BemectBa 1 Matepuansl B IOBCEIHEBHOI KM3HM 4eloBeKa. be3omacHoe HMCIonb30BaHUE BEUIECTB M XUMUYECKUX PEAKIMH B OBITY.
[epBast moMoIIb IPH XUMHYECKHUX 0XKOTaX M OTPaBICHUSIX.

XuMuuecKoe 3arpsisHEHHE OKpYXKalomIeH cpensl (MpelenbHas AOMycTUMas KOHIEHTpauus BemiecTB, fajgee — [1/1K). Pomp xumun B
PELICHNH 3KOJTOTHUECKUX TIPOOIeM.

Xumuueckuii Ixcnepumenm:

H3ydeHHEe 00pa3I0B MaTepHaIIOB (CTEKIIO, CIIABEI METAILIOB, MOTUMEPHBIEC MAaTePHATIBI ).



Mescnpeomemnuie ceasu

Peanmzanust MeXNpeqMeTHBIX CBsA3€H NpU W3YyYEHHMH XUMHHA B 9 KJIacce OCYIIECTBISIETCS 4Yepe3 HCIONB30BaHHE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, SBISFOIIUXCS CUCTEMHBIMHU JJISl OTJICNTFHBIX IPEIMETOB €CTECTBECHHO--HAYYHOT O IIAKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MTOHSATHS: HAYYHBIH (DaKT, THIIOTEe3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KIACCU(HUKAINS, IEPHOTTIHOCTD,
HaOMIO/IeHNE, SKCIICPUMEHT, MOJICTTUPOBaHKE, H3MEPEHNE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3()PEKT, TEXHOIOTHSI, MATEPUAITBL.

®dusuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHI, U30TOIbI, PaTHOaKTHBHOCTD, MOJICKYJIA, ICKTPHICCKUN 3apsil,
MIPOBOJIHUKY, TOJYIPOBOIHUKH, IUIEKTPUKH, (OTORIEMEHT, BEIECTBO, TENO, O0BEM, arperarHoe COCTOSHHE BEIECTBAa, Ta3, pPacTBOP,
PacTBOPHMOCTh, KPUCTAIUTHYECKAsT PEIIETKA, CIUIABBI, (YM3NYECKUE BEINYHHBI, €AWHHIILI NU3MEPCHHUS, KOCMUUECKOE MPOCTPAHCTBO, IUIAHETHI,
3BE31161, CoTHIIE.

Buonorus: horocunres, apxanue, Ouocdepa, SKOCHCTEMA, MUHEPATEHBIC YIOOPEHUSI, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTBI, TUTATCIHHBIC
BeIIeCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPOIBI, ITOJIE3HBIE HCKOMAEMbIE, TOILTHBO, BOJJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI INPOTPAMMBLI IO XMMHWHU HA YPOBHE OCHOBHOI'O OBLIEIO
OBPA30BAHUSA

JUYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE Pe3yabTaThl OCBOCHHS MPOrPaMMBI OCHOBHOT'O OOIIETO 00pa30BaHMUs TOCTHTAIOTCS B XOJ€ OOYUCHHS XUMHUH B €IUHCTBE
Y4eOHOW M BOCIIUTATENBHON JICSITEIIFHOCTA B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCHICKAME COIIMOKYIBTYPHBIMU U TyXOBHO-HPaBCTBEHHBIMHU
[IEHHOCTSIMH, TIPUHATBIMH B OOIIECTBE MpaBWIAMH M HOPMaMH TOBEACHUS W CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS H
COITMAITU3AIMN 00YYaFOIIUXCS.

JIM4HOCTHBIEC pe3yNIbTaThl OTPaXKAKOT TOTOBHOCTh OOYJAFOIIMXCS PyKOBOJCTBOBATHCS CHCTEMOM TTO3UTHBHBIX IIEHHOCTHBIX OPHECHTAINI
W PaCIIUpPEHNE ONbITA ACIATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpuoTHYECKOro0 BOCIIMTAHNUSA

[IEHHOCTHOTO OTHOIICHHWS K OTEYECTBEHHOMY KYIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJICIUI0, TIOHUMAaHUS 3HAYCHUS
XUMHWYECKOW HAYKH B KU3HU COBPEMEHHOIO OOINECTBA, CIOCOOHOCTH BIIAJETh JOCTOBEPHOW WH(pOpMAIMel O MepeloBhIX JOCTIKEHHSX H
OTKPBITUSX MHPOBOM M OTCUECTBEHHOH XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa M OOIECTRA;

2) rpazKIaHCKOro BOCIIUTAHUA:

TIPE/ICTaBIIEHHs O COIMANBHBIX HOPMax M IMpaBHJIaX MEXKINYHOCTHBIX OTHOIIEHUH B KOJJIEKTHBE, KOMMYHHKATHBHOM KOMITETEHTHOCTH
B 00IIECTBEHHO MOJIE3HOH, Y4eOHO-CCIIeT0BAaTEIbCKOM, TBOPIECKOH M IPYTUX BUIAX AEATEIEHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOH
JeATeTLHOCTH TIPH BBITTONHEHUH y4eOHBIX, TI03HAaBATENbHBIX 33714, BHIIOJHEHNH XMMHYECKHX SKCIIEPUMEHTOB, CO3aHHU YIeOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aMMOIIOHMMAHHUIO W B3aHMOITOMOIIY B IPOIECCE 3TOH y4eOHOH NesTeNbHOCTH, TOTOBHOCTH OIIEHWBATh CBOE IOBEJCHHE W
TIOCTYTIKM CBOMX TOBapHINEH C IMO3UIIMY HPABCTBEHHBIX M IIPABOBBIX HOPM C YIETOM OCO3HAHMS ITOCIIE/ICTBHIT ITOCTYITKOB;

3) HeHHOCTH HAYYHOr'0 MO3HAHMS:

MHPOBO33PEHYECKHE TPEICTABICHHUS O BEIIECTBE M XMMHUUECKOH Peaklny, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U COCTaBIISIIOIIME OCHOBY ISl TOHMMaHUS CYIIHOCTH HAayYHOW KapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BHTHUS
TIPUPOJIBI, B3aUMOCBS3SIX YeJI0BEKa C TIPUPOIHON CPEIOi, O pOIY XHMMHUH B TOZHAHUH ITUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHBIC MOTHBBI, HAIPaBICHHbIE Ha TOJMYYeHHWE HOBBIX 3HAHWH 1O XUMHUH, HEOOXOIMMBIE JUIsl OOBSCHEHHS HAOIIOIAaeMBIX
MIPOLIECCOB U SIBJIICHWH, TT03HABATENILHON, MH(POPMAIMOHHON M YHTATENLCKON KYJIBTYPBI, B TOM YHCIIE HaBBIKOB CaMOCTOSITENBEHOH paboTHI ¢
y4eOHBIMHU TEKCTaMH, CIIPaBOYHOM JIUTEPaTypOH, JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU HH(OPMALIIOHHBIX TEXHOJIOTHH;

uHTEepeC K OOYy4eHWI0 W II03HAHHWIO, JIIOO03HATENFHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa3OBaHWIO, NPOSKTHOH W
HCCIIE/IOBATEIILCKON JIESITETHOCTH, K OCO3HAHHOMY BBIOOpY HAaIIPaBJICHHOCTH U YPOBHS OOYUESHUS B JabHEHIIEM;

4) popMupoBaHMsI KYJILTYPHI 310POBBS:

OCO3HAHWE IIEHHOCTH JKH3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3J0POBBI 00pa3 >KM3HHU, OCO3HAHHE
MOCTICICTBUIl U HENPUSTHE BPEAHBIX NPUBBIYEK (YIIOTPEOJCHHUSI aJKOrojs, HapKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COONIOACHHS MpPaBHII
0€30MacHOCTH PH 00pALIEHNN C XUMUYECKUMH BELIECTBAMH B OBITY M peabHOMN JKH3HHU;

5) Tpyn0BOro BOCHUTAHMUS:

HHTEpeC K MPAKTUYECKOMY HW3y4eHHIO TpodeccHii M TpyJa pa3iIM4YHOrO poja, YBaXKEHHE K TPYAy M pe3yibTaraM TpPyHAOBOi
JEeATeNIbHOCTH, B TOM YHCIE Ha OCHOBE MPUMEHEHHs IPeJMETHBIX 3HAHUH MO XWMHH, OCO3HAHHBIN BHIOOP HMHAWBHIYaTbHOH TPacKTOPHH
MPOJO/DKEHNsST 00pa30BaHUsl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTM K XHMMHHM, OOIISCTBEHHBIX WHTEPECOB M IOTPeOHOCTEH,
YCIEIIHOM MPpoeCCHOHANTBHOM IesSTeIbHOCTU U PAa3BUTHUsI HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aJallTHPOBAThCS B MPO(GECCHOHATBHON Cpeie;

6) 9K0JIOrH4eCKOro BOCHUTAHMUS:

9KOJIOTHYECKH 1IeJIecoo0pa3HOe OTHOIIEHWE K HPHPOJE KaK MCTOYHUKY JKU3HHM Ha 3eMile, OCHOBE e CyIIEeCTBOBAaHHMS, IMOHHMaHHE
LIEHHOCTH 3/I0POBOro U Ge30macHoro odpasa >KU3HU, OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (DH3MUYECKOMY U IICHXHYECKOMY 3/I0POBBIO,
OCO3HAHWE LIEHHOCTU COOJIIO/ICHNS IPaBUII OE30MaCHOr0 MOBEJICHUS IIPH PaboTe C BELECTBAMH, a TAKKE B CHUTYaLUsIX, YIPOXKAIOIINX 3/I0POBBIO
M JKH3HM JIIOJICH;

CIOCOOHOCTH TPUMEHSATH 3HAHMS, TOJIy4aeMble NPH M3yY€HHH XMMHH, JUIS PEISHHMs 3a/ia4, CBS3AHHBIX C OKPYXAIOIIeH HPHPOIHOI
CpeJIoH, [UIsl MOBBILICHHST YPOBHSI AKOJIIOTHYECKOI KYJIbTYPhI, OCO3HAHHS TJ100aIbHOI0 XapaKTepa IKOIOTHIECKUX MPOOJIeM U MyTel UX PelIeHHs
MOCPEZCTBOM METOIOB XHMMHUH, 3KOJOTMYECKOTO MBILIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B II03HABATENbHOH, KOMMYHHKATUBHOH H
COLIMANIBHOM MPaKTHKE.

METAINIPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMeTHbIX Pe3y/bTaTOB BBLACISIOT 3HAYMMbIC Uisi HOPMUPOBAHKS MHUPOBO33PEHHUs OOICHAYIHbIC MOHSTHUS (3aKOH,
Teopusi, MPHUHIIKI, THIOTe3a, (aKT, cUcTeMa, MPOLECC, IKCIEPUMEHT U IPYroe.), KOTOPhIe HUCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX
MpeAMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUI M3 3THX MpeaMeToB (OPMHUPOBATHh MPEACTABICHHE O LEJIOCTHOW HAYYHOW KapTHHE MHUpa, U
yYHUBEpCAJIbHbIC YydeOHbIe JeiicTBHs (II0O3HABATENbHBIC, KOMMYHHKATHUBHBIC, DETyISTHBHBIC), KOTOpbIE OOECIEYHBAIOT (OPMHUPOBAHHE
TOTOBHOCTH K CAMOCTOSATEIIFHOMY TJITAHUPOBAHUIO U OCYIIECTBICHUIO YIeOHOW AEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el cTBUS

ba3oBble Jornyeckue JAeiicTBUA:

YMEHHSA HCTIONb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS P OCBOCHUH 3HAHHUI: PACKPHIBATH CMBICII XUMUYECKUX TTOHATHHA (BBIICIATH
HX XapaKTepHbIe MPH3HAKH, YCTAHABIMBATh B3AaUMOCBSI3b C APYTUMH MOHITHSIMH), UCTIONB30BATh MOHSTHUSI Tl OOBSICHEHUsI OTICIbHBIX (DaKTOB
U SIBJICHHH, BEIOUPATH OCHOBAHUS M KPUTEPUH JUTs KIacCU(BHUKAIMH XUMHICCKHX BEIIECTB M XUMHYECKHX PEaKIUii, yCTaHaBIUBATh TPUYHHHO-
CIIC/ICTBEHHBIE CBSI3H MEXIy OOBEKTaMH H3y4eHHUs, CTPOUTDH JIOTHUECKUE PACCYXKACHUsS (MHIYKTHBHBIC, NSIYKTUBHbIC, [0 aHAJIOTHH), IETIaTh
BBIBOJIBI M 3aKJTFOUCHHS,

YMEHHE TPHMEHSATh B TIpollecce TO3HAHWS NOHATHA (IPEAMETHBIE W METalpe[METHBIC), CHUMBOIHYECCKUE (3HAKOBBIE) MOJIEIH,
WCTIOJIb3YEMbIC B XHMMHH, MPE0oOpa3OBHIBATH IIMPOKO NMPUMEHSEMBIE B XUMHU MOJENIBHBIC TPEACTABICHUS — XUMHYECKHHA 3HAK (CHMBOI
JJIEMEHTa), XUMHUYecKas (opMyia W ypaBHEHHE XHMHYECKOW PEaKIWU — MpPU PEIICHHH Yy4eOHO-TIO3HABATEIBbHBIX 3a/ad, C y4ETOM 3THUX
MOJICNTBHBIX TPEACTABICHUN BBISBISATh M XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB U



XMMHYECKUX PEAKIHH, BBIABIATE OOIIME 3aKOHOMEPHOCTH, IPHYMHHO-CIEACTBEHHBIE CBS3M M INPOTHUBOPEUYHS B M3y4aeMbIX MpoIeccax M
SIBTICHUSIX.

Ba3zoBble ucciieqoBaTe/IbCKue AeicTBUA

YMEHHE HCIIONb30BaTh MOCTABJICHHBIE BOIIPOCH B KaUeCTBE MHCTPYMEHTA ITO3HAHMUS, a TaKKe B Ka4eCTBE OCHOBHI JUIs (hOPMUPOBAHUS
THIIOTE3BI 10 IPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYXKICHHUII;

NIpUOOpETeHNe OIBITa MO IUIAHMPOBAHUIO, OPTaHM3ALUH U MPOBEJCHUIO YIEHHUECKUX 3KCIEPHMEHTOB, YMEHHE HAOIIONATh 332 XOJOM
TIpolecca, CaMOCTOSITENIFHO TPOTHO3MPOBATh €ro pe3yiabTaT, (OpMyITUpoBaTh 0OOOMIEHHS U BBIBOJBI MO pe3ylabTaTaM IMPOBEAEHHOTO OIBITA,
HCCIIEIOBAaHMS, COCTABIIATH OTUYET O IPOAEIAaHHON padoTe.

Padora ¢ nndopmanmeii:

YMEHHE BBIOMpPaTh, aHAIN3UPOBATH U MHTEPIPETHPOBATh MH(POPMAIIMIO Pa3IMIHBIX BHIOB M (hOpM IpencTaBiIeHus, MOIyIaeMylo U3
Pa3HBIX NCTOYHUKOB (HAYYHO-TIOITYJISIpHAS JINTEPaTypa XMMHUYECKOTO COIEpIKaHWs, CIIPaBOYHBIE TOcoOus, pecypcsl MHTepHeTa), KpUTHIECKH
OLICHUBATh IIPOTHBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MIPUMEHSTH pa3iIMYHbIe METOJBI U 3aIPOCHl NP HOKMCKe W 0TOOpe MH(OpPMAIK U COOTBETCTBYIOIINX JaHHBIX, HEOOXOANMBIX
JUISL BBITIOJTHEHHS y4eOHBIX U TI03HABATENBHBIX 33124 ONPEIeNIEHHOT0 THIIA, TIPHOOPETEHNE OIBITa B 00JIACTH HCIIOIb30BaHMS MH(OPMAIIMOHHO -
KOMMYHHKaTHBHBIX TEXHOJIOTHH, OBJIaJJeHUE KYJIbTYPOH aKTHBHOTO UCHOJIB30BaHMUSI Pa3JINYHbBIX TIONCKOBBIX CHCTEM, CAMOCTOSITEIEHO BEIOMpATh
ONTHMAJIBHYIO ()OPMY TIPE/ICTaBICHNsT MHPOPMALMK U MJUTIOCTPUPOBATH peIIacMble 3a/ladyl HECIOKHBIMU CXEMaMH, AWarpaMMaMH, IPyruMH
(hopMaMu rpad KU 1 UX KOMOWHAIIUSM;

YMEHHE HCIIONb30BaTh W aHAJIM3MPOBATh B MpoIlecce yJIeOHOH M HCCIEeNOBATENBLCKON JIEITENFHOCTH HH(GOPMAIUIO O BIMSHUN
TIPOMBITITIEHHOCTH, CEJILCKOT0 X035HICTBAa M TPAHCIIOPTa Ha COCTOSIHHE OKPY)KAIOIIeH TPUPOITHON CpeIbl.

KoMMyHnKaTHBHBIC YHHBEpCAIbHBIE YUeOHbIC JeiCTBHSA:

YMEHHSI 3aJaBaTh BONPOCH (B Xozie nuanora W (WIM) IUCKYCCHHM) II0 CYIIECTBY OOCY)KHaeMOW TeMbl, (hOpMYyIHpoBaTh CBOM
TIPE/UIOKEHNSI OTHOCUTENBHO BEITIOHEHHS TTPETIOKEHHOH 3a/1a4H;

YMEHUSI TIPE/ICTABIIATh IONYyYEHHBIE pPEe3yNbTaThl IT03HABATENBHON JEATENbHOCTH B YCTHBIX M IUCBMEHHBIX TEKCTaX; JeJaTh
MIPE3eHTAINI0 PE3YJIbTAaTOB BHITIONHEHHS XHMHYECKOTro SKcIepHMeHTa (J1abopaTOpHOro OmbITa, Ja0opaTopHOW pabOoTHI MO HCCIECIOBAHUIO
CBOICTB BEIIECTB, Y4EOHOIO IPOEKTA);

yMeHUsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOH IO3HABAaTEIBHOH M HCCIIEHIOBATEIBbCKOH IESTENIbHOCTH IPH
PELICHNH BO3HUKAIOMINX MPOOJIeM Ha OCHOBE yd4éTa OOLIMX MHTEPECOB M COTJIACOBAHMS MO3MIUIT (00CYK/IeHNs, OOMEH MHEHHUSIMH, «MO3TOBBIE
LITYpPMBD», KOOPAWHALS COBMECTHBIX JCHCTBHH, OIpeielieHne KPUTEPHEB T10 OLIEHKE KauyecTBa BBIIOJIHEHHON paboTHI U Ipyrue).

PeryisiTuBHBIE YHUBEpcaIbHbIe YUeOHbIe IeficTBHS:

YMEHHE CaMOCTOSTENIBHO ONPENeNsTh eI JeSTeIbHOCTH, IUIaHHPOBATh, OCYLIECTBISTH, KOHTPOIUPOBATH M IIPH HEOOXOAUMOCTH
KOPPEKTHPOBaTh CBOIO JEATENILHOCTb, BbIOMpaTh Hambonee S(GEKTHBHbIC CIOCOObI pelIeHHs Y4eOHBIX M IO3HABAaTENbHBIX 3a71ad,
CaMOCTOSITENIHO COCTABIIATh WM KOPPEKTUPOBATH NMPEAT0KEHHBIN aITOPUTM JEUCTBUI NPH BHIIOMTHEHUH 3a1aHU ¢ y4ETOM MOTYYEHUS] HOBBIX
3HaHUH 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMAX, OLECHUBATH COOTBETCTBHE IONYYEHHOTO PE3yibTaTa 3asBICHHOH LIENIM, yMEHHUE
HCII0b30BaTh U AHATM3UPOBATh KOHTEKCTBI, IPE/JIaraeMbIE B YCIIOBHU 3aIaHHMA.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX PE3YJIBTATOB IO OCBOCHUIO OOS3aTEIBbHOIO COZCpP)KaHHs, YCTAHOBIECHHOrO JAHHOW (enepaibHOH padoueit
MPOrpaMMO¥, BBIICIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAydHbIC 3HAHHUsS, YMEHUS M CIOCOOBI JEWCTBHH, crennduyeckue Ui mpeaMeTHOH
obnactu «XuMHUA», BUABI JASSATEIBHOCTH I10 MOJYYSHUIO HOBOT'O 3HAHMS, €r0 MHTEPIIPETAllH, IIPE0OPa3OBaHUI0 U IPUMEHEHHIO B Pa3IM4HbIX
y4eOHbBIX M HOBBIX CHTYalUsX.

K xoniy o0yueHus B 8 Kj1acce mpeIMeTHbIE pe3y/bTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh ChOPMHUPOBAHHOCTH Y OOYUYArOLIHUXCS
YMEHHA:

®  DPacKpBIBaThb CMBICT OCHOBHBIX XMMHYECKMX IOHSATHH: aTOM, MOJEKYyJa, XHMUUYECKUI 3JI€MEHT, MPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OAHOPOAHAsI U HEOAHOPOJHAs), BaJEHTHOCTh, OTHOCUTENIbHAs aTOMHAas M MOJEKYy/sIpHash Macca, KOIUYECTBO
BEILIECTBA, MOJIb, MOJIIPHAST Macca, MaccoBas JIOJII XUMHYECKOTO IEMEHTa B COCAWHEHUH, MOJISIPHBIH 00BEM, OKCHJ, KUCIIOTA,
OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb OKUCICHMS, XMMHYECKas DPEeaKius, KIacCHPUKALUS PEaKUUid: peakuuu
COCZIMHEHHUS], PEAKMHU PA3IOKEHNUS, PEaKIIMK 3aMELICHHUs, peakiui 0OMEHa, 9K30- ¥ SHAOTEPMHUYECKUE PEaKI1H, TEII0BOH 3 deKT
peakiuy, SApo aToMa, HMEKTPOHHBIH CI0i aToMa, aToMHasi OpOUTallb, paJiyc aTOMa, XUMUYECKas CBsI3b, NOAPHAs U HETOJsIpHas
KOBaJICHTHAsl CBA3b, MOHHAsI CBA3b, MOH, KATHOH, aHHOH, PAacTBOP, MAaccoBasl IO BEILECTBAa (IPOIEHTHAs KOHLEHTpALHs) B
pacTBope;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKMX IOHSATUH M IPHUMEHATb 3TH IOHATHUSA IPH ONUCAHUM BELIECTB U HX
MIpeBpaleHUH;

®  HCIIOJNB30BATH XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBIeHHs ()OPMYII BEILIECTB M YPABHEHHH XMMHYECKUX PEaKLIUH;

e  OmpelensATh BaJCHTHOCTb AaTOMOB 3JIE€MEHTOB B OHHApHBIX COCAMHEHHAX, CTENEHb OKHCIEHHS OHIEMEHTOB B OWHAPHBIX
COCZIMHEHHUSX, NPHHAUICKHOCTh BEIIECTB K ONpENEeIEHHOMY KJIacCy COEIMHEHHH 1o (opMmynaMm, BHJ XHMHYECKOH CBS3H
(xoBaneHTHAs ¥ NOHHAs) B HEOPTAHUUECKUX COCANHEHHUSX;

e packpeiBaTh cMbich Ilepuoamueckoro 3axona JI. M. MenneneeBa: 1€MOHCTPUPOBATH MOHUMAHUE NEPUOAMUYECKON 3aBHCUMOCTHU
CBOIMCTB XMMHYECKHX 3JI€MEHTOB OT HX ToioxeHus B Ilepuommueckoif cucTeMe, 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB,
MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYIISIPHOTO YI€HHs, 3aKOHa ABOTafpo;

e  ONKMCBHIBaTH M XapakTepu3oBaTh TaOnuuHylo ¢opmy Ilepuonudeckoid CHCTEMBI XUMHYECKHX BJIEMEHTOB: Pa3jnyarh IMOHATHS
«rJaBHas noarpymnmna (A-rpymma)» u «mododnas noarpynmna (b-rpymma)y, mMansie u OONbIINE TEPHUOABL, COOTHOCUTh 0003HAUCHHS,
KoTopble uMmeroTcs B Tabmume «llepmopmueckas cucrema xummdeckux osneMeHtoB JI. M. MenneneeBa» ¢ 4YHCIOBBIMH
XapaKTePUCTHKAMH CTPOCHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3aps siapa, oOIee YUCIIO IEKTPOHOB U PacIpeneieHue
HX TIO JJIEKTPOHHBIM CIIOSIM);

e  KIacCH(PUIMPOBATH XMMHUYECKHE OHJIEMCHTHI, HEOPTaHWYECKHE BEIIECTBA, XHMHUYECKHE peakiuu ([0 YHUCIy M COCTaBy
YYACTBYIOIIMX B PEAKIIMH BEIECTB, 0 TEIIOBOMY 3 deKTy);



XapaKTepH30BaTh (OMHCHIBAThH) OOIINE XMMHIECKHE CBOMCTBA BEINECTB PA3IMYHBIX KIIACCOB, MOATBEPIKAs OMMCAHUE NPUMEpaMH
MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XMMHUYECKIX PEaKIHi;

MIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HMX KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTH IPOTEKAHUS XHMHYECKHX
MIPEBPAICHUH B PA3JIMYHBIX YCIOBHSAX;

BEIYHCIIATH OTHOCHTEIIFHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOTO dJIEMEHTa 1o GopMyIie
COEJIMHEHHS, MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MMPOBOUTE PACUETHI [0 YPABHEHUIO XUMHUYECKOH PEaKIHy;

MIPUMEHSTH OCHOBHBIE OIIEPAIlMM MBICIUTEIBHON NEATeIbHOCTH — aHaliW3 M CHHTE3, CpPaBHEHHE, 0000LIeHNEe, CHCTEeMaTH3alHtIo,
KJIacCU(UKAIMIO, BBISBICHHE NPUYNHHO--CIICICTBEHHBIX CBSI3€H — U1 M3y4eHHs CBOWHCTB BEHIECTB M XUMHYECKHX PEaKIHH,
€CTECTBEHHO-HAyJHBIC METOIbI ITO3HAHUS — HAOI0IeHNe, U3MEpeHIe, MOJIeTIPOBaHIe, SKCIICPUMEHT (peasIbHBIN U MBICIICHHBIH);
CIIeJI0BaTh NpaBIIaM II0Ib30BaHUA XMMHYECKOH IOCYNOH M J1aGopaTOpHBIM 00OpYIOBAaHUEM, a TaKKe IpaBUiIaM OOpaIleHus ¢
BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMH I10 BHITIONHEHHUIO Ja00PAaTOPHBIX XUMUYECKHX OITBITOB I10 TIOJYYCHUIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (BOAOPOAA M KHCIOpPO/A), IPUrOTOBICHHIO PACTBOPOB C ONpEIeNIEHHON MAaccOBOM Joiel pacTBOPEHHOTO
BEIIIECTBA, [UIAHWPOBATh U IPOBOAUTH XMMHYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIIOT C IIOMOIIBIO
HHIIMKATOPOB (JTaKMYC, (heHON(TaeHH, METHIOPAHX U JpYyTHUe).

K KOHIY O6yLICHI/I$I B 9 KJ1acce NPEAMETHBIC PE3YJIbTAaThl HA 6a30BOM YPOBHE JOJDKHBI OTpaXKaThb C(bOpMI/IpOBaHHOCTB y 06yanOHII/IXC$I

YMEHMI:

PACKPBIBaTh CMBICJ OCHOBHBIX XHMHUYECKHX TMOHATHIl: XHUMHUYCCKHH 3JIEMEHT, aTOM, MOJICKYJa, MOH, KaTHOH, aHHOH, IPOCTOE
BEIL[ECTBO, CIIOKHOE BELICCTBO, BAICHTHOCTH, AJIEKTPOOTPHIATEILHOCTD, CTEIIEHb OKUCIICHNUS, XUMHUYECKash PeaKis, XUMHUYecKast
CBSI3b, TEIUIOBOH 3({EKT peakuuu, MoJb, MOJSIPHBIH 00BEM, PacTBOP, AIEKTPONUTHI, HEIIEKTPONUTHI, IIEKTPOIUTHIECKAs
JCCOLMAIMS, PEaKlUy HOHHOrO OOMEHa, KarajlM3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHMbE U HEOOpaTHUMbIE DPEeaKIVH,
OKHCITUTEbHO-BOCCTAaHOBUTEIIBHBIE PEAKIMH, OKHCIUTEIb, BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBJICHHE, aJUIOTPOIHS,
amdorepHOCTh, XUMHYECKasi CBS3b (KOBAJCHTHAS, MOHHAS, METAUIMYECKAs), KPUCTAJUIMYECKash PEeHIETKa, KOPPO3Hs METaslIoB,
CIUIaBbI, CKOPOCTh XMMHYECKON peakilny, MpeaesIbHO JAomycTumas konteHrpanus [IJIK Beecrsa;

WILTIOCTPHPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA W MPUMEHSATh STU TMOHATHS NPU ONMCAHHUH BEIIECTB U HX
MPEBPAILEHNUI];

HCIIOJTB30BATh XUMHUYECKYIO CHMBOJIUKY JIJIS COCTaBJICHHUS ()OPMYJT BEIECTB M YPAaBHEHUI XUMHUCCKHX PEaKIIHi;

OIPE/IEIATh BAJICHTHOCTh M CTENEHb OKUCICHHS XMMHYECKHX SJIEMEHTOB B COCJIMHEHHAX Pa3IMYHOTO COCTaBa, MPUHAUICKHOCTh
BEIECTB K ONPE/ICIEHHOMY KITACCy COSAMHEHHUH MO (opMysiaM, BHI XUMHYCCKOM CBsI3H (KOBaJICHTHAsI, HOHHAs, METAIHYeCKast) B
HEOPraHMYECKUX COCMHEHHMSX, 3apsijl MOHA [0 XUMHUUYECKOH (opmyre, xapakrep cpelbl B BOIHBIX PacTBOpPaX HEOPraHHYCCKUX
COCZIMHEHHUH, TUIT KPUCTAJUIMNYECKON PElIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMblcn Ilepuoanueckoro 3axona JI. WM. MenneneeBa M JEMOHCTPUPOBaTh €ro IIOHMMAaHME: OINMCHIBATH U
Xapakrepu3oBaTh TabunyHyto ¢popmy Ileproguueckoil cHCTEMbI XMMHYECKUX JIEMEHTOB: Pa3iIM4aTh MOHATHS «TJIaBHAS MOATPYIIIA
(A-rpynma)» u «nodoynas noarpymmna (b-rpymnma)», Mansie 1 OONBIINE MEPHOJBI, COOTHOCUTh 0003HAUYEHHMSI, KOTOPbIE UMEIOTCS B
MEPUOANYECKOH TabIMIe, ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB M 3apsi spa,
oflee 4YKCio IEKTPOHOB M PACIpPEAENCHHE MX 10 3JIEKTPOHHBIM CJI0AM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUH
CBOWCTB 3JIEMEHTOB U UX COSMHEHHH B MpEeeNax MIbIX IEPHOAOB U IIIaBHBIX MOATPYII C Y4ETOM CTPOCHHS HX aTOMOB;
K1acCU()ULMPOBATh XUMHYECKHE O3JIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHYECKHE peakuuu ([0 YHCIY U COCTaBy
Y4acTBYIOLIMX B PEAKLMU BEIIECTB, [0 TEINIOBOMY 3G (EKTY, 10 U3MEHEHHIO CTENEHEH OKMCIEHHUS XMMHYECKUX JIEMEHTOB);
XapaKTepu30BaTh (ONMCHIBATh) OOIIME M CreHU(UYECKHE XMMHYECKHE CBOIMCTBA IPOCTHIX U CIOXKHBIX BELIECTB, HMOATBEPIKIast
OIMCaHKe MPUMEPaMH MOJIEKYIISIPHBIX Y HOHHBIX yPaBHEHUH COOTBETCTBYIOIIMX XUMUUYECKHX PEAKIIMIL;

COCTABJIATh YPaBHEHUS AJIEKTPOIMTHYECKOW JMCCOLMAIMM KUCIIOT, ILENO4eil W coyeld, MOJNHbIe M COKPAIUEHHbIC YpaBHEHUS
peakiuii MOHHOro OOMEHA, ypaBHEHHUs DPEeaKlLHi, HMOATBEPKIAIOIIMX CYLIECTBOBAHME ICHETHYECKOH CBSI3M MEXIy BELIECTBAMU
Pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEILHO-BOCCTAHOBUTEINILHBIX PEAKLUH IIOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOrO OanaHca 3THX
peaximii;

[IPOrHO3MPOBATh CBOKMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOCHHMS, BO3MOXKHOCTH NPOTEKAHMS XUMUYECKHX NPEBPAILCHHI B
Pa3IMYHbIX YCIOBHUSIX;

BBIYHCIIATH OTHOCHTEIIbHYIO MOJIEKYJISIDHYIO U MOJISIDHYIO MAcchl BEILIECTB, MacCOBYIO J0JII0 XMMHYECKOro dIeMeHTa 1o Gopmyie
COEZIMHEHHUS], MACCOBYIO JI0JII0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO yPAaBHEHUIO XUMHYECKON PEaKIIUH;

co0MI0aTh MpaBuUia MOJNB30BAHHUS XUMHYECKOH IMOCYJ0M M JIaDOpaTOpPHBIM O0OpYIOBaHHEM, a TAKKe MpaBuiia OOpalIeHHs C
BEIL[ECTBAMH B COOTBETCTBHUY C MHCTPYKLHMSAMH MO BBIIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKHX OMBITOB I10 MOIYYEHUIO U COOMPaHUIO
ra3000pa3HbIX BELIECTB (aMMHAKa U YTIIEKUCIOro rasa);

MPOBOJIUTh PEAKIMH, MOITBEPIKAAIOLINE KAYeCTBEHHBIH COCTAB Pa3iMYHBIX BELIECTB: PAcHO3HABATH OMNBITHBIM MYTEM XJIOPHI-,
OpoMuI-, HOaAuA-, kKapOoHat-, ¢ocdar-, CHIMKAT-, CyIbdar-, THAPOKCHA-UOHBI, KATHOHBI AMMOHHS U HOHBI M3Y4CHHBIX METAJJIOB,
MPUCYTCTBYIONIME B BOAHBIX PACTBOPAaX HEOPTaHUYECKHX BEIECTB;

MPUMEHATH OCHOBHBIC OINEPAIMU MBICIUTEIBHOH NEATENILHOCTH — aHalM3 M CHHTE3, CPaBHEHHE, 00O0OIICHHE, CHCTEeMaTH3aLHIo,
BBISIBJICHHE TPUYMHHO-CIIE/ICTBEHHBIX CBSI3€H — JUIS W3YYECHHs CBOMCTB BEILECTB M XMMHYECKHX PEAKLHH, €CTECTBEHHO-HAYYHbIE
METO/IBI IO3HAHUS — HAOJIOJeHHE, M3MEPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peabHbIH U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsindyecTBO yacon
Ne HaunmeHoBaHue pa3feoB U TeM JJIeKTpOHHBIe (U poBbIE)
KonTp IIpak
n/n MPOrpaMMbI Bcero o0pa3oBaTeibHBbIE PECYPCHI
padoThI padoThI
Paznen 1. [lepponayanbHble XUMHYECKHE TIOHATHSI
11 ilifizgﬂzjlza; r([) 6;11?;;;01(0171 5 2 bubmorexa LIOK
' P https://m.edso0.ru/7f41837c
JESITEIbHOCTH YEIIOBEKa
bubaunoreka [IOK
1.2 B 15 1
SHICGIRa H SHBHEECIEE pEarit https://m.edso0.ru/7f41837c
Hroro no pazaeny 20
Pa3jaen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHMYeCKNX BelleCTB
21 Bozayx. Kucnopon. Ilonsitie 06 6 bubmmoreka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kuciorax u 8 1 bubmmoreka LIOK
' CoJIsX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsr. IlonsTue 06 5 1 1 bubmmoreka LIOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KITaCCHI 1 1 1 bu6mmoreka IJOK
' HEOPTraHMYECKUX COETMHEHMIA https://m.edso00.ru/7f41837¢
Hroro mo pazaeny 30

Pa3nen 3. [lepuoguyecknmii 3axon u Ilepuoanyeckasi cucrema xumuueckux 31emenToB 1. U. MenaeseeBa.
Ctpoenune aToMOB. XUMHYecKas CBsA3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

ITepuoanueckuii 3aK0H 1

31 [Tepuomuyeckas cucrema 7 bubmmoreka [IOK
' XUMHYECKUX deMenTos J1. 1. https://m.edsoo.ru/7f41837¢c
Mennene-ea. CTpoeHHE aTomMa
3.2 gzll:ldz'[(;e”f;(;:H((:)Bﬂgb 8 1 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTaHOBHUTEIBHBIC PEaKIHH
Bbubnuoreka IJOK
Hroro no paszeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubanorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

[NPOI'PAMME
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9 KUIIACC

N HaunmeHoBanue KounuecrBo yacos DJIeKTPOHHBbIE
H/'H pa3nesnoB U TeM B Kontp Mpax Oo6pa3oBaTe/ibHbIE
NporpamMMsI cero padoThl | paboTHI pecypcesnl
Paznen 1. BemecTBo u XuMnyeckue peakuun
11 | st oomemnepmmenes | 5| 1 biGmnorera LIOK
' past https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
19 OCHOBHBIEC 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
' XUMHYECKUX PEaKIHil https://m.edsoo.ru/7f41a636
6)
1.3 Effspzzﬂzjq;;;:mewne 8 1 1 Brbmmoreia LIOK
' A HHATHA https://m.edso00.ru/7f41a636
PEaKIMU B pacTBOpax
Hroro no pazaeny 17
Pa3znen 2. HeMeTanabl M UX COeTUHEHHS
,, | Cfmepspnemma | , | bubmorexa LOK
. XUMHNYECCKUX MCHTOB
. https://m.edso00.ru/7f41a636
VIIA-rpynmer. ["anorenst
OO1m1ast xapaKTepuCTHKA
59 XUMHYECKUX IJIEMEHTOB 6 bub6mmoreka [JOK
' VIA-rpymmst. Cepa u eé https://m.edso00.ru/7f41a636
COCTMHEHUS
OO6mast xapaKTepUCTHKA
53 ETH%CKHX 3AH:§4€HTOB 7 1 bubmmoreka 1HOK
' FPYIIHEL A30T, https://m.edsoo.ru/7f41a636
dhocdop 1 ux
COCTMHEHUS
OO6mrast XapaKTepUCTHKA
so | emremern L, | meweeor
' Fp}in ) o https://m.edso0.ru/7f41a636
KPEMHHH U UX
COCTMHEHUS
Uroro mo pazneny 25
Paznen 3. Meta/liibl U UX COeIMHEHU S
31 OOmue cBolicTBa 4 Bubnuoreka IJOK
' METaJIIOB https://m.edso0.ru/7f41a636
3.9 Baxkneiime MeTaisl 1 16 1 5 butmoreka IIOK
' HUX COeMHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pazpnen 4. Xumus u okpyxaouias cpega
41 Bemectsa u Matepuaibl 3 Bubnuoreka IJOK
' B JKM3HH 4YeJIOBEKa https://m.edsoo.ru/7f41a636
Wroro mo pazaeny 3
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PesepBHOE Bpems

bubmuoreka LIOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Koa-Bo
N Jlata Jomonnnrtenn
Tema ypoka 1acoB Has
n/n H3y4YeHHS
Bcero uHpopManns
1 IIpeamer xumuun. Posib XuMuM B :KU3HU 4eoBeKa. Tena u 1 05.09.2023 §1.2
BEILIECTBA
) HpaKTf/I‘IeCKaSI pabora Ne 1 «IIpaBuna paboTsl B 1abopatopuu 1 07.09.2023
1 TIpUEMBI 00palIeHus ¢ 1a00paTOPHBIM 000PYAOBAHHEM)
3 UYucrsle BenecTBa 1 cMecd. CriocoObl pasjieNieHus cMecei 1 12.09.2023 | &4
4 [IpakTrueckas p360’£a No 2 «Paznmenenne cMmecelt (Ha mpumepe 1 14.09.2023
OUYHCTKU TIOBAPEHHOU COJIN )»
dusnveckrue 1 XUMUYECKUE SIBICHUS. X UMHUECKas peaKius 19.09.2023 | §6
ATOMBI 1 MOJIEKYJTBI 21.09.2023 | §7
[IpocTeie U cIOXKHBIE BEIEeCTBA 26.09.2023 | 88-9
3 Xumuueckre 3neMeHThl. OTHOCHTENLHAS aTOMHAs Macca. 1 28.09.2023 | §10-12
3Haku (CUMBOJIBI) XUMHYECKUX IJIEMECHTOB
9 3aK0H TTOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUUIECKas Gopmyra. 1 03.10.2023 | §13-14
OTHocHTENbHAS MOJIEKYJIIPHAs Macca
10 MaccoBast 1015t XAMHUYECKOT0 3JIEMEHTa B COSIUHCHUH 1 05.10.2023 | 815
11 BaJleHTHOCTh XUMHYECKHX 3JIEMEHTOB 1 10.10.2023 | 816
12 Cocrasnenrie GOpMYIT TI0 BAIEHTHOCTH 1 12.10.2023 | 817
13 ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 17.10.2023 | 818
14 3aKOH COXPaHEHHUS MacChl BEIISCTB. XUMUYCCKUE YPABHCHHUS 1 19.10.2023 | §19-20
15 Kiraccudukarus XuMIIecKuX peakiuil (CoeqmHeHMS, 1 24102023 §21
pasIoXeHns, 3aMelIeH s, 0OMeHa)
16 M. B. JlomonocoB — nyeHHI/I—aHuHKﬂonez[HCT. O6o6menne u 1 96.10.2023
CHCTEeMAaTU3aIVsI 3HAHUH
17 KonTtpoabnas padora Nel mo teme «Bemecrsa 1 14.11.2023
XUMUAYCCKUE PEAKITAN)
18 KommuectBo BemectBa. Monb. ModsipHas macca 1 16.11.2023 | 836
19 Beruucnenus KOJ‘II/I‘IQVCTBa, MAacchl BEIIECTBA MO YPABHEHUSAM 1 21112023 | §37
XUMHAYESCKUX PEaKIuii
20 MonsipHblit 00bEM Ta30B. 3aK0H ABOraapo 1 23.11.2023 | 8§22
21 Beruncnenns o0bEMa, KOTHYECTBa BeH_IeCTBa',' rasa o ero 1 28112023 | §23-24
M3BECTHOMY KOJIMYECTRBY BEIIECTBA WA 00BEMY
99 Beruucnenus 06LéthB ra3os Mo ypaBIjeHI/Ho peakiuu Ha 1 30112023 | §26-27
OCHOBE 3aKOHA O0BEMHBIX OTHOIICHHH Ia30B
93 Kucnopon. Crioco0bl mony4eHus: KUCI0po/ia B JaOOpaTopuu 1 05.12.2023
MPOMBIIIIICHHOCTH.
dusnveckrne 1 XMMUYECKHUE CBOWCTBA KUCIOpoa (peakiuu
24 okucnenws, ropeaue). [lonstue 00 okcunax. [Ipumenenue 1 07.12.2023
KHCIIOpoJa
o5 Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — 1 12.12.2023

QJICMCHT U MMPOCTOC BCUICCTBO. O3oH




TennoBoit 3PeKT XMMUIECKON peaKIiu, TOHITHE O

26 TEPMOXUMUYECKOM YPaBHEHUU, FK30- U IHAOTEPMUYECKUX 1 14.12.2023 | 8§28
peaKIuUsIX

97 Tomnuso (HedTh, yroiab 1 MeTaH). 3arps3HeHNE BO3yXa, 1 10122023 | §29
CIOCOOBI €ro MPefOTBPAICHUS

28 Pewrenue 3anau 1 21.12.2023

29 Kontpoasnas padora Ne2 o teme «Kucnopoa. Bogopos. 1 96.12.2023
Bona»

30 [paktuyeckas padora Ne 3 o Teme «HOJIE“—IGHI/IC u 1 28.12.2023 | §38
cobupaHue KHCIOPOia, N3yUeHHE ero CBOMCTBY

31 Bonopon — anemeHT u npoctoe BemiecTBo. Haxoxkaenue B 1 11.01.2024
npupoze

32 dusnueckrue 1 XUMUYECKUE CBOKCTBA Boopoa. [IpumeHenue 1 16.01.2024 | §39
BOJIOpO/IA

33 [ToHsTHE O KHCIIOTaX U CONSIX 1 18.01.2024 | 831-32

34 [paktuyeckas padora Ne 4 o Teme «HoiiyquHe u 1 93.01.2024
coOHpaHue BOJIOpOJIa, U3YUEHHE €0 CBOUCTBY

35 dusnueckre 1 XUMHUYECKHAE CBOMCTBA BOJIBI 1 25.01.2024 833

36 CocraB ocHoBanwuii. [ToHATHE 00 MHIUKATOPAX 1 30.01.2024

37 Bopna kak pactBopuTesb. HachlllieHHbIE 1 HEHACHIIIICHHBIC 1 01.02.2024
pactBopbl. MaccoBast JIOJsl BEIIECTBa B pacTBOPE
[pakTudeckas padora Ne 5 mo treme «IIpurorosieHue

38 PACTBOPOB C OIPEaeIEHHON MACCOBOM 10JICH pacTBOPEHHOIO 1 06.02.2024
BEIIIECTBA»

39 OxcuJipl: cocTaB, Kilaccu(uKanus, HOMeHKIaTypa. [lomyuenue 1 08.02.2024 | §40
OKCHJIOB

40 XHUMHUUECKUE CBOMCTBA KMCIIOTHBIX, OKCUIOB 1 13.02.2024 | 840

41 OcHoBaHHus: cocTaB, KiIaccu(UKAIKs, HOMEHKIATypa 1 15.02.2024 | 8§41

42 XUMHYECKHEe CBONCTBA OCHOBAHUI 1 20.02.2024 | 842

43 AmboTepHbIe OKCHUIBI U THAPOKCHIBI 1 22.02.2024 | 843

44 Kucnotsl: cocTaB, KiaccupHKaIs, HOMEHKIATypa 1 27.02.2024 | 844

45 [lomy4ueHne 1 XMMHYECKHE CBOMCTBA KHCIIOT 1 29.02.2024 | 845

46 Comn (cpez[Hne):vHOMeHKnaTypa, CHIOCOOBI ITOTyYeHH S, 1 05.03.2024 | §46-47
XUMUYECKUE CBOUCTBA
[IpaxTudeckas padora Ne 6. Pemenne sxcriepiMeHTaIbHBIX

47 3amad 1o TeMe «OCHOBHBIE KIIACCHl HEOPTAaHUIECKUX 1 07.03.2024
COCIMHEHUI»

48 FeHemquKVaﬂ CBAI3b MEX/TY KJIACCAMH HEOPTaHUYECKHUX 1 12.03.2024
COCIMHEHU I

49 O00011IeHrE U CHCTEMATU3aLA 3HAHUHA 1 14.03.2024

50 KonTtpoabnas padora Ne3 r\['(')’ Teme "OCHOBHBIE KIacChl 1 19.03.2024
HEOPTaHUYECKUX COCTMHECHHIM

51 [lepBbie MONBITKA KIACCH(PUKAIIMI XUMHYECKIX JIEMEHTOB. 1 21.03.2024 | §49
[lonsiTHE O TpyMITax CXOMHBIX JIEMEHTOB

59 [Tepuonnueckuit 3axkon u Ilepuoguueckas cuctema 1 02.04.2024 §50

xuMmuaeckux aneMmeHToB JI. M. MenneneeBa




53 [Tepuonsl, rpymIibl, TOATPYIIIIHI 04.04.2024 | 851
54 Crpoenune atromoB. CocTaB aTOMHBIX siiep. M3oTomns 09.04.2024 | 852
5 oot exorons 1t Momereame 1| 11042024 853
56 XapaKTepHchaananeCKoro 3JIEMEHTA TIO €0 TMOJI0KEHHIO 1 16.04.2024
B [lepunonnueckoit cucreme /1. 1. Menneneesa
3nauenne [leproauueckoro 3aKoHa sk Pa3BUTHS HAYKH K
57 npaktukd. [. . MenneneeB — y4€Hblid, TeAaror u 1 18.04.2024 854
rpaXkIaHuH
58 DJIEKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMUYECKUX 3JICMCHTOB 1 23.04.2024 | 855
59 Honnast xumMuuecKas CBsi3b 1 25.04.2024 | 856
60 KoBajeHTHas NoJsipHast XUMUYECKas CBS3b 1 30.04.2024
61 KoBanenTHas HenmosipHas XUMUIECKasl CBSI3b 1 07.05.2024
62 CrerneHb OKUCIICHUS 1 14.05.2024 | 857
63 OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE PEeaKIH 1 16.05.2024
64 OKHCITUTENHN W BOCCTAaHOBUTEIH 1 21.05.2024
65 O0001IeHNEe U CUCTEMATU3AIINS 3HAHHUI 1 23.05.2024
66 E;;;[L)I(:::;a;gjg?Ta Ne4 o Teme «CTpoeHue aToma. 1 98.05.2024
67 PesepBuBIN ypok. O000IICHHE U CHCTEMAaTH3AIIHS 3HAHUH 1 30.05.2024
68 Pe3epeHbIii ypok. O000IEHHE H CHCTEMATH3AIINS 3HAHH 1 31.05.2024
OBUIEE KOJIMYECTBO YACOB 1O ITPOTPAMME 68




9 KUIIACC

Koa-Bo
Ne Hara JdomosnnTenbHAs
Tema ypoka 4acoB
n/n H3yYeHUst uHdpopmanus
Bcero

Ilepnoanueckuii 3axoH. Ilepnoguueckas cucrema

1 pHol PHOA 1 04.09.2023
xuMuueckux sneMenToB Jl. M. MeneneeBa
33KOHOMe HOCTHU B UBMCHCHUU CBOI\/'ICTB XUMHUYCCKHUX

2 P " 1 06.09.2023
DJIEMEHTOB IIEPBBIX TPEX MIEPUOIOB

3 Kiaccudukaiuys 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIISCTB 1 11.09.2023
Byl XMuMHUECKON CBS3U U THUILI KPUCTAJUIMYECKUX

4 o P 1 13.09.2023
penérok
Knaccn KAl XUMHUYCCKUX eaKHI/II\/'I 10 Pa3JIMYHBIM

5 ¢ P p 1 20.09.2023 | §1
npu3HakaM. OKHCIUTEILHO-BOCCT. PEAKIIUU

6 OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEeaKIH 1 25.09.2023 | 81
Tlongarue o ckopocTH XuMHueckou peakiuu. [loaarue o

7 P peartt 1 27.00.2023 | §3
TOMOT'CHHBIX U Fe’TepOl"eHHI)IX peaKHI/IHX
HOHS[TI/IC 0 XUMHYCCKOM paBHOBeCI/II/I. cDaKTOpBI, BIIUSIOIIINEC

8 Ha CKOPOCTh XUMHUYECKOH Peakiiny U MOJIOKEHNE 1 02.10.2023 | 85
XUMHUYCCKOT O paBHOBeCI/IH
Teopus snexTponuTHueckon auccoruanu. CHUiIbHbBIE U

9 p P prccotan 1 04.10.2023 | §6
cimabbIe AJIEKTPOTUTHI

10 Houuble ypaBHEHHS PEAKITHiA 1 09.10.2023 | 89
XUMHYeCKHEe CBOMCTBA KMCIOT M OCHOBAaHUM B CBETE

11 . . 1 11.10.2023
TIPENCTABICHUH 00 JICKTPOIUTHICCKON JUCCOITHAIIHH
XUMHYECKHAE CBOMCTBA COJIEN B CBETE MIPEACTABIEHUI 00

12 ! Pea 1 16.10.2023
AJICKTPOTUTHICCKON TUCCOITHAIIIH

13 IToHsATIE O THAPOIIM3E COIEH 18.10.2023 | 8§15

14 O00011EHNE U cCUCTEMATH3ALNS 3HAHUI 23.10.2023
ITpaktrueckas padora Ne 1. «Permrenne dxcriepruMeHTaIbHBIX

15 P P P 1 25.10.2023
3a1au»
KonTtpoabHast padora Nel 1o teme «DIIeKTpouTHYECKas

16 P P P 1 30.10.2023
auccouranysi. XUMHUYECKHE PEAKLIMU B pACTBOPAX»
OO01ast XxapakTepUCTHKA TaJIOTEHOB. XUMHUYECKUE CBOMCTBA

17 114zl Xapaxtep 1 13.11.2023 | §12-13
Ha TIpuMepe XJiopa
Xnoposomopon. ComstHast KUCIIOTa, XUMAYECKHE CBOMCTBA,

18 POBOZOP 1 15.11.2023 | §14-15
TONTyYeHre, TPUMEHEHIEe
IIpaxtrueckas padora Ne 2 o teme «[lomyueHue coIsTHON

19 P pabotd 72 < i 1 20.11.2023
KHCIIOTBI, U3y4eHUE €€ CBOUCTBY»
Brruncienust 1o ypaBHEHUSIM XUMHUYECKUX PEAKIIUH, €CITH

20 P peartt 1 22.11.2023
OJIH M3 PEareHTOB J]aH B U30bITKE

21 O6mas xapakrepucTka 31emenToB VIA-rpynmnst 1 27.11.2023 | 817
Amnmorponnubsle Mogudukanuu cepbl. Haxoxxnenue ceprl U eé

22 TPOLE ¢ P 5 P 1 29.11.2023 | §18
COCIIMHEHUH B IpUpoze. XUMUYECKAE CBOWCTBA CEPBI
CepoBoaopo1, CTPOEHHE, (PU3HYECKUE U XUMUYECKHE

23 POBOAOPOL, CTP ¢ 1 04.12.2023 | §19

CBOMCTBA




OKCI/II[I)I CCPHI. CepHaﬂ KHCJI0Ta, (I)I/I3I/I'-ICCKI/IC 1 XUMHUYCCKHEC

24 . 06.12.2023 | 820-21
CBOMCTBA, IPUMECHEHHE
XuUMHUYUECKHE PEaKIIH, JeKANTHEe B OCHOBE TPOMBIIIIIICHHOTO

25 croco0a MOMy4EHUsT CEPHOU KHCIOThI. XUMUYECKOE 11.12.2023
3arps3HEHHUE OKPYKAIOIIEH CPEIbl COSTMHEHUIME CEPBI

26 Brruncienre MaccoBoii 1011 BBIXOZA MMPOAYKTA PEAKLIUU 13.12.2023

27 Kontpoannas pagora Ne2 18.09.2023
OO11as XxapakTepruCTHKa 3J1eMEeHTOB V A-rpymnibl. A30T,

28 pacrnpocTpaHeHue B IpUpoe, GU3NYECKHE U XUMUYCCKHE 18.12.2023 | 823
CBOMCTBa
AMMuak, ero GU3NYECKUe U XUMUYECKHE CBOMCTBA,

29 ¢ 20.12.2023 | 8§24
MOJIY4YCHUEC U IPUMCHCHUEC
IIpakTuueckast padora Ne 3 mo Teme «Ilonydenne ammuaka,

30 P Pa i 25.12.2023
H3yYEHHE €0 CBOWCTBY

31 A30THasI KHCII0Ta, € (U3NUYECKUE U XUMUYECKUE CBONCTBRA 27.12.2023 | 827
Hcronb30BaHue HUTPATOB U COJIEH aMMOHHUS B KaYeCTBE

32 MUHEPAJIbHBIX YI0OpeHMH. XUMHUYECKOE 3arpsi3HEHHE 10.01.2024
OKPY KArOIIEeH CPEbl COETNHEHUSIME a30Ta
®dochop. Oxenp pochopa u (ochopHas KHUCIIOTa,

33 bop. Oxenz pocopa (V) i bocop 15.01.2024 | §29-30
(1)I/I3I/I‘ICCKI/IC 1 XUMHNYECKUE CBOUCTBA, IMOJTYUCHHUEC
Hcnons3oBanue dhocdaToB B KauecTBE MUHEPAIILHBIX

34 Bariie pock e MITHED 17.01.2024
ya00peHuid. 3arps3HeHre IpUpPoIHON cpebl hochatamu
VYrnepos, pacipocTpaHeHHe B IPUPOJE, PUINUECKUE U

35 PO, Pactipocip pipoze, ¢ 22.01.2024 | §31-32
XUMUYECKUE CBOWCTBA
Oxcupipl yriepona, ux Gpu3ndeckue u XUMHYECKHE CBOHCTBA.

36 DKoJIOrHyecKue NpooIeMbl, CBSI3aHHBIC ¢ OKCHJIOM YIiIepoa 24.01.2024 | 833-34
(Iv)

37 VronsHas KHCIIOTa U €€ COn 29.01.2024 | 835
[IpakTudeckas padora Ne 4 mo reme "[lomyaenue

38 yriekucnoro rasza. KauecTBeHHas peaxiiyisi Ha kKapOoHaT- 31.01.2024
noH"
[epBoHaYabHBIC TOHATHS 00 OPrAaHHYECKUX BEIIECTBAX KaK

39 P P . 05.02.2024
0 COCIIMHEHHSX YTieposa

40 Kpewmnwuii u ero coennHeHus 07.02.2024 | 837-38
[IpaxTudeckas padora Ne 5. Permenne sxcriepuMeHTaTbHBIX

a1 P pabota 7 P 12.02.2024
3a1a4 1o TeMe «BakHele HeMeTaTbl U UX COCIMHCHUS
KonTtpoabnas padora Ne3 o teme «BaxHerne

42 P P 14.02.2024
HEMETAJUIBl ¥ UX COCTUHECHU S
OO11ast XapaKTepUCTHKA XUMAYESCKUX DIIEMEHTOB —
MeTasioB. MeTtainyeckas CBsA3b U METalTnvecKast

43 ,, . 19.02.2024 | 839-40
KpHCTaTHueckas perérka. dusnveckre CBOWCTBA
METaJlIoB
XUMHYECKHE CBOMCTBA METAIIJIOB. DJIEKTPOXUMUUECKUN Ps

44 : P P 21.02.2024 | §41
HaTPSHKCHUI METaIIOB
OO6mme criocoOb! nomy4yeHus MeTayuioB. CIIaBbl.

45 Brruncienns no ypaBHEHUSM XUMHUYECKUX PEAKIIUH, €CIIn 26.02.2024 | 842

OUH U3 PEAr€HTOB COACPKUT IIPUMECHU




46 [TonsiTue 0 KOPPO3UU METATIIOB 1 28.02.2024

47 [lemounbie MeTamIbI 1 04.03.2024 | 843

48 Oxcuapl M TUAPOKCH]IBI HATPUS U KaJIHs 1 06.03.2024 | 843

49 [llenoyno3eMenbHbIE METATB — KaJIBIIUH U MarHUN 1 11.03.2024 844

50 Baskueiime coeqnHeHNs KaabIus 1 13.03.2024 845

51 O0001IeHYe U CUCTEMATU3aUs 3HAHUI 1 18.03.2024

52 JXK€cTrocTs BOABI M cITOCOOBI €€ yCTpaHeHUs 1 20.03.2024 | 845

53 HpaKTquf:Ka;I pabora J'\'f(_) 6 o Teme "JKEcTKOCTH BOABI U 1 01.04.2024
METOJIbI €€ YCTpaHEHUS

54 AIOMUHMIH 1 03.04.2024 | 846

55 AmdoTrepHbIe CBOMCTBA OKCH/IA U THAPOKCUIA 1 08.04.2024 | 847

56 Keneszo 1 10.04.2024 | 8§48

57 Oxcuipl, Tuapokcupl u comn xenesa (11) u xenesa (111) 1 15.04.2024 | 849

58 O000111eHNE U CUCTEMATH3ALNS 3HAHUA 1 17.04.2024

o | Uy ion o7 Peveme e | aoez
BbIuuciieHns 110 ypaBHEHHUSIM XUMHYECKUX PEAKIIMM, €CITH

60 OJIMH M3 PEareHTOB JaH B U30BbITKE UJIH COIEPIKUT IPUMECH. 1 24.04.2024
Briunciienust MaccoBOM JI0JIM BbIXOJA MTPOJYKTa peaKIuu

61 O0001IIeHNe U CUCTEMATU3ALINS 3HAHHUI 1 29.04.2024

62 L((;;T:::;;ﬁ::ﬂf;ﬁOTa Ne4 o Teme «BakHelIe METaIIIBI 1 06.05.2024

63 BeliiectBa 1 MaTepualbl B OBCEIHEBHON KU3HH YEIOBEKA 1 08.05.2024

64 XHUMHYECKOE 3aTrPsI3HEHIE OKPY)KAIOIEH Cpebl 1 13.05.2024

65 Posib XuMuH B peIlICHHH YKOJIOTHYECKUX IPo0IeM 1 15.05.2024

66 PesepBHbIii ypok. O000IIEHHE U CUCTEMATH3AIINS 3HAHUI 1 20.05.2024

67 PesepBHbIii ypok. O000IIEHHE U CUCTEMATH3AINS 3HAHUI 1 22.05.2024

68 PesepBHbIii ypok. O000IIEHHE U CUCTEMATH3AIINS 3HAHUI 1 23.05.2024

OBHIEE KOJIMYECTBO YACOB 1O I[TPOTPAMME 68







YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 8 knace/ Pymsuruc I'.E., ®enpaman O.I'., AkumonepHoe obmectBo «M3narensctBo «IIpocBenienne»

» Xumus, 9 xnace/ Pymsurtuc I'.E., ®enpaman O.I., Aknnoneproe oomectBo «M3aarenberBo «IIpocBemnieHue»

METO/IUYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Xumus : ypoku B 8 kiacce : mocooue mist yaurens /H. H. Tapa

Xumus. Ypoku B 9 knacce : nocodue aus yuurens /H. H. Tapa

IMUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/






