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HHOACHUTEJBHAA 3AIIUCKA

IIporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30BaHMsI COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yslbTaTaM OCBOECHUS OCHOBHOM 0Opa30BaTeNbHON NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eaepanbHOU
paboueiil mporpaMMbl BOCITUTAHUS U C YYETOM KOHLEIMY PENoJaBaHus yueOHOTo mpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMma mo xumuM 1Ma€T MPEACTABICHUE O IENsIX, OOMIeH CTpaTeruu OOYyYCHWS,
BOCIIUTAHHUSI W Pa3BUTHSA OOYYAIOIIMXCS CPEACTBAMH YYE€OHOTrO TIpeiMeTa, yCTaHABIUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MPEelyCMaTpUBAET paclpe/ieieHne ero mo kjaccaM U
CTPYKTYPHUPOBAHUE IO pa3zAeiaM U TeMaM IPOorpaMMbl II0 XUMHHM, ONPEAEIseT KOJMUECTBEHHbIE
Y KQueCTBEHHbBIE XapAKTEPUCTUKU COJEPIKAHUS, PEKOMEHIYEMYIO II0CIIE10BATEIbHOCTh U3YUEHHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKK Y4eOHOTO IpoIriecca,
BO3PACTHBIX 0COOEHHOCTEN 00yJarOLINXCs, ONpeIeNIIeT BO3MOKHOCTH IIPEMETa Il pean3alum
TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTEeNbHOM NpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHuUs, a TaKke TPEOOBAaHMU K pe3yiabTaraM OOydeHHUS XHMHUHU Ha
YpOBHE IIeJIell U3Y4EHHUs NPEeAMETa U OCHOBHBIX BHUJOB Y4€OHO-IIO3HABATEIbHOMN €ATEIbHOCTH
00y4aroIerocs o OCBOCHUIO y4eOHOIO COJIepKaHMSL.

3HaHUE XUMHH CIYXXUT OCHOBOM JUIsl JOPMUPOBAHUS MUPOBO33PEHHs 00YUAIOLIErocs, ero
IIPEJICTAaBICHUN O MaTepUalIbHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POpMHUpPyEMblEe XUMHEN
IIPEJICTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIMU BEILIECTB B MIPUPOJIE, O MYTAX
pewieHusT T100anbHBIX MpPOOJIEM YCTOMUMBOIO pa3BUTUSl 4YeJOBEYECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U 3KOJIOrHYecKoi 6€30acHOCTH, MPOOIeM 3JpaBOOXPAaHEHUS.

N3zydenune xumuu:

CIOCOOCTBYET peanu3alii BO3SMOXKHOCTEN JJIs caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHNE MBIIUICHUSI U TBOPUECKUX CIOCOOHOCTEH 0oOyuarommxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHONH  yueOHOM  JesATeTbHOCTH,  OKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKM3HM, TaKk U B
MpoeCCHOHAIBHON JEATENHHOCTH;

3HaKOMHUT €O CHEeUU(UKON HAyYHOrO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI 1LIE€JIOCTHOIO
B3IJIs/1a HAa €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPUPOJIE, K 4YEJIOBEKY, BHOCHUT CBOH BKJIaJ B DJKOJOTMUECKOe OOpa3oBaHUE
00yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU O0€CIedYMBAIOTCS crenu(pUKON coaep KaHus
yueOHOro MpeaMeTa, KOTOPBIN SBIIIETCS NMEeAarornyecky aJarnTHPOBAHHBIM OTpaskeHHneM 0a30Boi
HayK{ XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHUE
00y4aroIKUMHUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKOH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKON XUMUH.

CrtpykTypa coaep:kaHUs MPOTrpaMMBbl 10 XMMHU C(HOPMUPOBAHA HA OCHOBE CHUCTEMHOI'O
noaxoja kK eé msydeHuro. CopepiaHHE CKJIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHMUYECKOM
AJIEMEHTE U BEILECTBE U CUCTEMBI MOHATHI 0 XUMUYECKOH peakiui. O0e 3TH CUCTEMBI



CTPYKTYpPHO OpPraHM30BaHBbI 110 IPUHIUITY IIOCIEA0BATEIbHOIO Pa3BUTHUS 3HAHUI HA OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepuonnueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON JUCCOIUAIINH BEIIECTB B PAaCTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOJHSS
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOICTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl MO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIEH HAyYHOM KApTUHBI MUpa B JIOTUKE €€ CHCTEMHOW NpPHUPOBI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHUIO M METO/IaM MO3HaHUs B Hayke. M3yueHne Xxumuu
IPOUCXOIUT C IPUBJICYEHUEM 3HAHUM U3 paHee U3yUEHHBIX yUeOHBIX ITpeaMeToB: «OKpy Karouuil
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Tpu n3yueHnn XUMHUH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XMMUYECKON HAyKH KaK
00JaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKON EATEIbHOCTH YEIOBEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTYphl. 3a/iadya y4eOHOro IMpeaMeTa COCTOUT B (pOPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHUM — BaKHEHUIHMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3bIKa HAyKH, B
PUOOILIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS [IPU U3YyYEHUH BEILECTB U XMMUUYECKUX PEaKLMii, B
bopMUPOBAaHUM ¥ PA3BUTUH I[IO3HABATEIBHBIX YMEHUW M UX NPUMEHEHUU B Yy4eOHO-
MIO3HABATENIBHOM M yueOHO-HMCCIEeI0BATENbCKON AEATENbHOCTH, OCBOCHUN MPAaBUI 0€30IacHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMH XMMUU Ha YpOBHE OCHOBHOIrO OOIIEro oOpa3oBaHMs Ba)XXHOE 3HAUECHHE
MPUOOPENTHN TaKHe LIETH, KaK:

— (hopMUpOBaHME MHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO PEIIEHUMN, CIIOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJIEHHOCTh OOYYEHHUS Ha CUCTeMaTHYecKoe NpuoOlIlieHue oOyyaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEJIbHOM  JIE€ATEIbHOCTH, HAydyHbIM  METOJAaM  IO3HaHWI,
(GOpMHUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUHU;

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIONIMX MPUOOPETEHHUIO OO0YYaIOIIMMHUCA OIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpCAbHOE 3HaUCHUE /ISl pa3IMYHBIX BUJIOB JIESTEIBHOCTH;

— (hopmupoBanue ob1ell GpyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOH I'paMOTHOCTH, B TOM
YHclie YMEHUH 0OBACHATh U OLIEHUBATB SIBICHUS OKPY’KAIOILIET0 MUPA, UCIIOIB3YS 3HAHUSI U OIIBIT,
MOJIyYE€HHBIE MPU M3YyYEHUU XHUMUH, MPUMEHATh MX MPHU pPEUIeHHH MpoOJeM B MOBCEAHEBHOU
JKU3HU U TPYJIOBOU JEATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUICHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHUM Uil BBIPAOOTKMU SKOJOTUYECKH Lelecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
po(UIIsl ¥ HAPABIICHHOCTH JAJIbHEHUIIIET0 00yYeHUS.



OO1m1ee 4uCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68
4yacoB (2 4aca B HEJIEIO).



COJAEP)KAHUE ObYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Poib XMMUM B KU3HM YE€JIOBEKa. XHMMHUS B CUCTEME Hayk. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BemiecTB. [lonstre o MeTogax
no3HaHus B XxuMuu. YucTtele BemecTBa U cmecu. CriocoObl pa3/iesieHus CMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTHI. CHMBOJIbI XUMHUYECKUX 3JIEMEHTOB.
IIpocTble u cnoXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popmyra. BageHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTtB. OTHocHuTeNnbHAass aToMHass Macca. OTHOCHUTENbHAas MOJIEKYJspHas Macca.
MaccoBas 10J1s1 XUMHUECKOTO 3JIEMEHTA B COCIMHCHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3b KOJIMUECTBA, MACCHI U YK CIIA
CTPYKTYPHBIX €AMHHUII BelecTBa. Pacu€Tsl mo Gpopmynam XuMUYECKHX COSTUHEHUI.

@u3znueckue M XUMUYECKHE SIBICHUS. XUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKUe ypaBHeHUs. Knaccudpukaiums XMMUYECKUX PEaKInui
(coenuHeHus, pa3noKeHUsl, 3aMeIICHUsI, 0OOMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYI0M, MpaBuiaMu paboThl B 1a0OpaTOpUU M MpuUEMaMu
oOpaiieHusi ¢ abopaTOpHbIM 00OpYAOBaHUEM, M3yYEHHE M OMHCaHHE (U3MUYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHHE (Pu3nuecKuXx (TIaBJIeHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTYIKE, KHIIEHHE W KOHACHCAIUS BOJAbI) U XMMUYECKUX (TOPEHUE CBEUH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia ¢ KMUCIIOTOM) SBIIEHUH, HaOMI0IeHHEe 1
OTHMCaHNe MPU3HAKOB MPOTEKAHMSI XUMUYECKUX peaKInii (pa3ioKeHne caxapa, B3auMOIeiCTBHE
CEpHOHN KHUCIOTHI € XJOpuAOM Oapusi, pasznoxkeHue ruapokcuna menu (II) mpm nHarpeBanuw,
B3aUMOJICUCTBUE KeJe3a ¢ pacTBopoM coiu menu (I1), mzydenue crocoOoB pa3iesieHust cMecei:
C TOMOIIBI0 MarHurta, (QUIBTPOBaHWE, BHIMAPUBAHME, IUCTWIUIALUSA, XpoMaTorpadus,
MPOBEJICHNE OYUCTKU TMOBAPEHHOM COJM, HAOIIOJACHHE W ONMMCAaHUE PE3yIbTaTOB MPOBEICHUS
OMBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMs] MacChl, CO3JaHUE MOJENeH MOJIEKYI
(IIapoCTEepKHEBBIX).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3ndeckne 1 XUMUIECKHe CBONCTBA (PEaKIUu TOPEHUs).
Oxcunpl. Ilpumenenue xuciopoga. CrocoObl TMONyYeHHUS KHCIOpOAa B IJ1a0OpaTOpUU H
poMBIIUIEHHOCTH. KpyroBopoT kuciopona B npupojge. O30H — auioTpormHas MoAubUKaIus
KHCIIOpO/1a.

TemnoBoit 3hdexT XuMHUYEeCKOW peakIuu, TEPMOXMMHYECKHE YpPaBHEHHUS, JK30- U
SHAOTEPMUYECKHE peakIuu. TOMIMBO: yroib W MeETaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — snemenT u mpoctoe BemectBo. HaxoxaeHune Bogopoa B mpupojae, Gpuznyeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI Mony4eHus. KucnoTel u comnu.

Mossipablii 00bE€M ra30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacelieHHble U
HEHACBIIICHHbIE PAacTBOpPBI. PacTBOpMMOCTh BellecTB B Boje. MaccoBasi A0 BELIECTBAa B
pacTtBope. XUMUYECKUE CBOMCTBA BOJIb. OcHOBaHUsA. POk pacTBOPOB B MPHUPO/JIE U B )KU3HU



yenoBeka. KpyroBopoT Boabsl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BojA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranuvecknx coeaumHeHuid. Okcunbl. Knmaccuduxarmums OKCUAOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. Homenkiarypa
oKcU10B. PU3nUeCKre U XUMHUYECKHUE CBOMCTBa OKCUAOB. [lonyueHne okcuaoB.

OcnoBanust. Kmaccudukanuss OCHOBaHWM: WIETOYM M HEPACTBOPHMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuid. Pu3nueckMe M XHMMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnorel. Knaccudukamus kucnor. Homenknarypa kuciaor. OU3ndecKkue U XUMHYECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coseil. @uznyeckue M XMMUYECKHE CBoMcTBa coseil. [lomyuenue
COJICH.

['eneTnueckas cBsI3b MEXKIYy KJIaCCaMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OTMpeJelIeHre COJIepKaHusl KUCIOpOoia B BO3JyXe, MOTy4yeHue, coonpaHue,
pacrmo3HaBaHHE M HM3yY€HUE CBOICTB KHUCIOpOJa, HAOMIOJEHHE B3aUMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS W TMPEKpaIIeHUs TOpeHus (IMoxapa), O3HAKOMJICHUE C
oOpaslaMu OKCHUJIOB M OINKMCAHHE WX CBOMCTB, IOJy4YeHUE, COOMpaHHe, pacliO3HaBaHUE U
W3Yy4eHHE CBOWMCTB BoAoOpoja (ropeHue), B3aumojeiicTBue Boaopoda ¢ okcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BAHKE BHIEOMATEPUANIOB), HAOIIOJeHHE 00Pa3I0B BEIIECTB KOJIHMUECTBOM |
MOJIb, HCCIIEOBaHUE OCOOCHHOCTEW pPACTBOPEHHUsS BEIIECTB C PA3IUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOTO BEILECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalulaMH (HaTpueM M KaibliueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIeJOBaHHE O0pa3I[0OB HEOPTraHMYECKHX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPACKH WHIUKATOPOB B pPAacTBOpaX KHUCIOT M MIEJIOYEH, U3ydeHUe
B3auMoieiicTBus okcuaa menu (II) ¢ pactBopom cepHOI KUCTOTHI, KUCIIOT C METaJlJIaMH, PEeaKIIHit
HEWUTpanu3aluu, MOJy4YeHUe HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJTHOIO METalla IPYTUM
W3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJauy 1o TeMe «BaxHeilmme Kiaccol
HEOPTaHUYECKUX COCTMHECHHIN.

Ilepuoanyeckuit 3akoH u Ilepuoanyeckas cucreMa Xxumu4eckux sjiaemenros JI. H.
MenpeneeBa. CtpoeHne aToMoB. XuMu4eckas cBsizb. OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiun

[TepBbie MOMBITKH KJIacCU(DUKAIIMA XUMUYECKHUX AJIeMEHTOB. [IoHATHE 0 Tpynmax CXOHBIX
AJIEMEHTOB (IIEIOYHBIE U MIETOYHO3EMENbHBIE METAJUIbI, TAIOT€HbI, UHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpBIE 00pa3zyroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckass cucrema XuMu4yeckux »dieMeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux dnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HUECKUH CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPHOIa U TPYIIIHI DJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX siep. M3oTomnbl. DnekTponsl. CTpoeHHEe AIEKTPOHHBIX
o0osouek aromMoB mepBbIX 20 XuUMHUYecKuX deMeHTOB llepmommueckoit cucremsr [, U.
MenneneeBa. XapakTepucTuka XMMUYECKOTO 3JIEMEHTA MO €ro nosioxeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.

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



3nauenue [lepuoguyeckoro 3akoHa u Ileproguyeckoil CUCTEMBbI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.

Xumnueckas cBsa3b. KoBanenTHas (moJyisipHasi U HETOJsIpHAs) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMeHTOB. MoHHas CBs3b.

Crenens okuciienusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. [Ipoiiecchl okucieHus
Y BOCCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

M3Y4YCHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THUAPOKCHUIA
[MHKa C pacTBOpPaMu KHUCIOT W IIEJI0ouYed, MPOBEACHUE OIBITOB, HWILTIOCTPUPYIOIMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiuu pas3ioKeHUus, COSTUHEHHS).

Mesicnpeomemmunie ceasu

Peanuzarust MeXnpeAMETHBIX CBA3EH MPH U3YYCHUH XUMHH B 8 KJIACCE OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TTOHATUH, TaK U MOHSATUMN, SIBJISIOIIAXCS
CHUCTEMHBIMU I OTAENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO011ue ecTecTBEHHO-HAayYHbIE MMOHSATHUS: HAYYHbIN (aKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAJIH3,
CUHTE3, KIAacCU(PUKAIUs, MEePUOJUIHOCTh, HAOIIOJCHNE, OSKCICPUMEHT, MOJICITHPOBAHHE,
M3MEPEHUE, MOJIETb, SIBJICHUE.

®usnka: Marepusi, aToM, D3JEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUU 3apsl, BEIIECTBO, TelO0, O0BEM, arperaTHoe
COCTOSIHME BEIEeCTBA, ra3, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUsS, KOCMOC, TJIAHETHI,
3831561, ComHIie.

buonorus: porocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdhepa, rumpochepa, MuHEpanmbl, TOPHbIE TMOPOMBI, TMOJE3HBIE
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMH4YecKas peakus

[lepuonnueckuii 3akoH. llepuommueckas cucrema xXumudeckux odnemMeHtos [, M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHMH CBOWCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajus, KAJIbIHMS W HUX COEAMHEHUHW B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHnue BeniecTBa: BUIbl XMMHUUECKOU CBSI3U. THUIBI KPUCTAINTMYECKUX PEIIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKY U BUJIA XUMHUYECKOM CBSI3H.
Knaccudukanms 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMUYECKHUE CBOWCTBA BEIIECTB,
OTHOCSIIIIUXCS K pa3JIMYHBIM KJlaccaM HEOPTraHUYECKUX COECIMHEHHM, FTeHeTuYecKas

CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanmsi XUuMHUYECKUX PEaKIUiA MO Pa3IMYHBIM MpU3HAKaM (10 YHCIY U COCTaBY
YUaCTBYIOIIMX B PEAKIIUH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTyY, 10 U3MEHEHUIO CTETICHEH OKUCTICHUS
XUMHYECKHX JJIEMEHTOB, MO0 OOpPaTUMOCTH, IO YYacTHIO KaTalu3aropa). OJK30- U
SHJIOTEPMHUYECKHUE PEAKITUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTe o ckopoctu xumuyeckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. llonstue o
karanuse. [lonarue o xumuueckoMm paBHoBecHH. DAKTOPEHI, BIUSIONNE HA CKOPOCTh XUMUYECKOMN
PEaKIMH U TTOJ0KEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJIEKTPOHHBIM OallaHC OKHCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBleHUE YPAaBHEHHM OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
pEaKIuii C UCIOIb30BAaHUEM METO/1a JIEKTPOHHOTO OaaHca.



Teopust 3MEKTPONUTHUECKON AMCCOLMAINH. DIEKTPOIUTHI U HEITEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MeXaHMU3M JMCCOLMALIMNU BEIIECTB C Pa3IMYHbIMU BUAAMH XUMHUUYECKOM cBsI3U. CTENEeHb
nucconranui. CUIIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiiun moHHoro oOMeHa. YCIIOBUS MPOTEKaHHUS peakUil HOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBAa KHUCIOT, OCHOBAHUN U COJIEH B CBETE
IOpPEACTaBICHUNH 00 3JIEKTPOJUTHUECKOW naucconuanuu. KadecTBeHHbIE peakUMHM Ha HOHBIL.
[TonsiTe o ruponn3e cojeu.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C MOJENSMU KPUCTATIMYECKUX PELETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTa M anMasa), CJIOXKHBIX BEHIECTB (XJOpuaa HaTpHs),
UCCIICIOBAaHUE 3aBHUCHUMOCTH CKOPOCTM XHUMHUYECKOM peakUuu OT BO3JCHCTBUSA pa3IMyYHBIX
(bakTOpOB, UCCIIEOBAHHE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MpoOlecca JAUCCOLUALUU
KHCJIOT, 11I€J04€el U coiel (BO3MOXHO MCIIOJb30BaHUE BU/IE0 MATEPHAIIOB), IPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK NPOTEKAaHUs peakuuii MoHHOro obMmeHa (oOpa3oBaHME OcajKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), OMbBITOB, WUIIOCTPUPYIOIIUX HPUMEpPbl OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKLUi (rOpeHHe, Peakluu pPas3JIoKEHHs], COeIMHEHUs), paclo3HaBaHUE
HEOPraHMYECKHUX BEIECTB C IOMOUIbI0 KAYECTBEHHBIX pPEAKIUil Ha MOHbI, pELIEHUE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeraibl U X coeJUHEHUS

OOmiass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHue W (U3WYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOI€HOB.
XUMHUECKUE CBOICTBa Ha HpuUMepe XJopa (B3aMMOACHUCTBUE C METalJlaMM, HEMeTalllaMu,
menoyamu). Xsopoopopoa. ConsiHas  KHCIOTa, XUMHUYECKHE CBOWCTBa, IOJIyueHHE,
npuMeHeHue. JlelicTBre XJopa U XJI0pOBOAOPO/Ia Ha OPTaHM3M uYeloBeKa. BaxxkHelme Xmopuasl
U X HaXO0XJIEHHE B IPUPO/IE.

OOmast xapaktepucTtuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NYECKHEe CBOWCTBAa IMPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBOJOpOJ, CTpoeHue, (U3MYecKHe M XUMUYeckue cBOMCTBa. OKCHIIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKcHIOB. CepHas KUCIOTa, (GU3NYECKHEe U XUMHUYECKHE CBOICTBa
(ob1mpe Kak MmpeacTaBUTeNs Kiacca KUCIOT U criennduueckre). XUMUUYECKUE PEeaKIMH, JIeKalue
B OCHOBE IIPOMBIIIIIEHHOT'O CII0C00a MOJIy4eHUsl CEpHOM KUCIO0THI. [IprMeHeHne cepHoit KUCIIOTHI.
Conn cepHOI KHCIOTBI, KaueCTBEHHas peakuus Ha cyibdar-uoH. HaxoxnaeHue cepbl U eé
COEIMHEHUI B Npupoje. XMMHUECKOE 3arps3HEHUE OKPY)KAIOIIEH CPEAbl COEINHEHUSIMU CEpbl
(KUCIIOTHBIE AOXKIU, 3arPSI3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeIOTBPAILCHHUS.

OOmiass xapakrepucThka 3J1eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, paclpoCTpaHeHHE B MpHUpoJe, (U3NYECKUE H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero (pu3nyeckiue 1 XuMHUECKue
CBOICTBa, Moy4yeHue u npuMeHeHue. Conu aMMOHMS, UX (PU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHre. KadecTBeHHas peakuys Ha MOHBI aMMOHHUSA. A30THas KHCIIOTa, €€ IMOIy4YeHHe,
dusznueckue W XUMHUYECKHE CBoOilcTBa (oOlIuMe Kak NpeAcTaBUTENs Kjacca KHCIOT H
cneuuduyeckue). Mcnonb3oBaHue HHUTPATOB M COJICHl aMMOHHS B KadyeCTBE MHMHEPAIbHBIX
ynoOpeHnit. XuMu4eckoe 3arpsisHeHHe OKpY’Karolleld Cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHbIE
JIOKIIA, 3arps3HEHUE BO3AyXa, MOUBBI M BOA0EMOB). Docdop, ammoTporHbie MoAUUKAITIT
docdopa, pusnueckne u xumudeckue cporictBa. Oxcup docdopa (V) u pochopHas Kuciora,



¢u3nueckue M XUMHUYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YI00PEHHA.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIEe CTENEHU OKUCIEHMs. YTIEepoJ], alJoTPOIHbIE MOAN(DUKALIMY, PACIPOCTPAHEHUE B
npupoze, pusnuecKkue 1 XUMUIecKkrue cBoiictBa. Axcopomusi. Kpyropopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux (pU3NUYecKue U XMMHUYECKHE CBOMCTBA, JIEHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJy4eHHEe U IMPUMEHEHHEe. DKOJIIOTMYecKUue MpobaeMbl, CBsi3aHHble ¢ okcuaoM yriaepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA 3(QQeKT. YronpHas KucioTa u eé
CONM, WX (HU3MUECKUE M XUMHUYECKHME CBOWCTBA, IMOJNydYeHHE W NpuMeHeHue. KadecTBeHHas
peaknus Ha KapOoHAT-HOHBI. Vcnoap30BaHne KapOOHATOB B OBITY, METUIIMHE, IIPOMBIIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

IlepBoHauyabHbIe MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMSX YIiepoja
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, INIMLEPHH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKH
YII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX NepepaboTku (OEH3MH), UX POJIb
B OBITY ¥ HpPOMBIIUICHHOCTU. [IoHSATHE O GMONOrMYecKH Ba)KHBIX BELIECTBAX: jKHUpax, Oekax,
yriaeBoJax — M HMX POJIM B JKU3HU 4YelloBeKa. MaTepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COSAMHEHUN.

Kpemuuii, ero ¢usnyeckue M XHUMUYECKUE CBOMCTBA, IOJyYE€HUE U IPHUMEHEHHUE.
Coenunenus kpemHus B npupone. OOmume mnpenctaBieHuss o6 oxcuje kpemHus (IV) u
KpeMHHEBOH kucioTe. CHITMKATHI, HX HCIIOJIb30BAaHKE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3Yy4YeHHE 00pa3ll0B HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTBHI, IPOBEICHUE
KAueCTBEHHBIX pEeaKluil Ha XJOPUI-UOHBl U HAONIO/IEHHWE MPU3HAKOB UX MPOTEKaHUs, OIBITHI,
oTpakaromue (U3NYecKue M XMMHUYECKHE CBOWCTBA TaJIor€HOB M MX COEIMHEHMH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpHANIOB), O3HAKOMIJIEHHWE C 0Opa3laMu XJOpHJOB (TaJOreHHIoB),
O3HAaKOMJICHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSAMU (BO3MOXKHO HCIIOJIb30BAHUE
BHUJIEOMATEPHAIOB), HAONIIOJCHHE Tmporecca OOyriMBaHHS  caxapa TOA  JIEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, H3yUY€HHE XUMHUUECKUX CBOMCTB pa30aBICHHOM CepHOM
KHCJIOTHI, TIPOBE/IEHNE KaueCTBEHHOM peakiuu Ha cyiab(paT-uoH M HaONIoJIeHHe NpH3HaKa e
POTEKaHus, 03HAKOMJIEHHE ¢ (PU3MUECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M UX COEAMHEHUN
(BO3MOYHO HCTIOJIb30BaHKUE BHI€OMATEPUAIIOB), 00Opa3aMi a30THBIX U GochOpHBIX yI0OpeHHi,
HojydeHue, coOupaHue, paclo3HaBaHME M H3YYEHHE CBOICTB aMMMaka, IpOBeJIeHHE
Ka4eCTBEHHBIX PEAKIMi Ha HOH aMMOHUS U (PocdaT-noH U U3ydeHHEe PU3HAKOB UX MPOTEKAHNUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpPHANIOB), H3Y4YEHHE MOJelled KpPUCTAIMYECKHX pemEToK anmasza, rpadura,
¢yiepeHa, 03HAKOMJIEHHE € MPOLIECCOM aZCOPOIMH PACTBOPEHHBIX BELIECTB aKTUBHUPOBAHHBIM
yIJIEM U YCTPOWCTBOM NMPOTHUBOTa3a, MOJydeHne, COOMpaHue, paclio3HaBaHUEe U U3y4eHUE CBOUCTB
VIJIEKUCIIOro ra3a, MpOBEJeHHE KAaueCTBEHHBIX peaklui Ha KapOoHaT M CHUJIMKAT-UOHBI U
U3y4YE€HHE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMJICHHE C TPOAYKLIHMEH CHIMKAaTHOU
IIPOMBIIIJIEHHOCTH, PEILIEHUE dKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Ba)kHelIe HeMeTalIbl U UX
COEIUHEHUS.

MeTaJjliibl M MX COCIMHEHUSA

OO1m1ast XapakTepHCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJIIOB HA OCHOBAaHUM MX MOJIOKEHUS
B Ilepnonnueckon cucreMe xumuyeckux anemeHToB J[. M. MenneneeBa u CTpOeHHs] aTOMOB.



Crpoenue MeramioB. MerauiMueckas CBs3b U METaNIMUECKas KPUCTAUIMYECKAsl PEelIETKaA.
DNEKTPOXUMUYECKUNA Pl HampspkeHUM MertayuioB. DU3MYecKMe W XUMUYECKHE CBOMCTBA
metauioB. O0mue crnocoOsl Moay4deHus: MetaioB. [loHATHE 0 KOPPO3UM METaNIOB, OCHOBHBIC
crocoObl 3ammThl UX OT Koppo3uu. CruaBbl (cTajib, YyryH, JIOPAIOMHHHMA, OpoH3a) M HX
MPUMEHEHHE B OBITY U IPOMBILIICHHOCTH.

[{enouHble MeTAILIBL: TIOJIOKEHUE B [leproanyeckoi cucreMe XMMUYECKUX 31eMEeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XMMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUsl U Kaius. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTUHEHUMN.

[IlenouyHO3eMeNbHBIE METAIIBI MATHUN M KaJdblUi: nosioxkeHue B [lepuoandeckoii cucreme
xuMuueckux sneMeHToB J[. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXIAEHUE B IPHUPOJE.
PuU3NYECKUEe U XMMHYECKHE CBOMCTBA MAarHvs M Kajiblus. BaxHeWlline COCAUHEHUS KaJlbLus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuil: nonoxenue B Ilepumonuueckoil cucremMe xumuyeckux snemeHTtoB J[. WM.
MeneneeBa, CTpO€HHUE aTOMa, HaxoJeHue B npupojae. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMUHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMIHHUS.

Keneso: mnonmoxenune B Ilepuonnueckoi cucreMe xumuyeckux osaementoB JI. U.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Tpupoje. Pu3nueckre U XMMUYECKHUE CBOMCTBA
xene3a. Okeunwl, Tuapokcunbl u conu skenesa (II) m sxemesa (III), ux coctaB, cBoicTBa H
MOJIyYEeHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMIJIEHHE C 00pa3liaMy METaJJIOB U CIIJIaBOB, UX (PU3NYECKUMU CBONCTBAMH, U3yUEHUE
pe3yabTaTOB KOPPO3UH METAIIIOB (BO3MOXKHO MCIOJIb30BAaHUE BUCOMATEPUAIIOB), OCOOCHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KajJbllsd ¢ HATpPUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUAIOB), HCCIIEJOBAHUE CBOMCTB KECTKOW BOJMBI, IIpollecca TOPEHHs XKeje3a B
KUcIoposie  (BO3MOXKHO — HCIOJNB30BAaHHE  BUICOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMi Ha MOHBI: MarHus, KaabIus, aIIOMHHMS, IMHKa, kene3a (II) u xenesa
(I1I), meau (II), HaGmroieHNEe U OMMCAHME MPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HaTpus,
KaJIisg ¥ KaibIUs (BO3MOXKHO HCIIOJIB30BAHHME BUEOMATEPHUATIOB), MCCIEAOBaHUE aM(POTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THAPOKCH/IA IIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHelIne MeTauibl U UX COSIUHEHUSD.

XuMHus M OKpy:KamoLmas cpeaa

BemecTtBa u Marepuansl B MOBCEHEBHOM KM3HU YelIOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomip MpU XUMHUYECKUX OXKOrax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH cpepl (TIpenenbHas JOMyCTUMasl KOHIICHTPAIUs
Berects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3iioB MaTepUaIoOB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTEpUaJIbl).

Meostcnpeomemnunie ceasu

Peanusarnus MexnpeaMeTHBIX CBA3EH NPU U3YYEHUH XMMHMH B 9 Kjacce OCYIIECTBIISETCS
Yyepes3 UCIOJIb30BaHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUN, TaK U TIOHATUH, SBIISIOIINXCS
CHUCTEMHBIMU JJIs OTAENbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mre ecTecTBEHHO-HAYYHBIE MOHSATHUS: HAYIHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIH3,
CUHTE3, KIacCUpUKalUs, MEePUOJUIHOCTh, HAOIIOJCHNE, OSKCIEPUMEHT, MOJICIHPOBAHUE,
U3MEpEHHEe, MOJIETh, SIBJICHHE, TAPHUKOBLIN (D PEKT, TEXHOTIOTHS, MaTePHAIIBI.



dusuka: Marepus, arToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbIL,
pPaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUI  3apsid, MPOBOJHHMKU, MOJIYIPOBOTHHUKH,
JMJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNO, 00BbEM, arperarHoe COCTOSHHE BEIIECTBA, TIas3,
pacTBOp, paCTBOPUMOCTD, KPUCTAITMYECKAst PEIIETKA, CIUIABBI, (PHU3MICCKHE BETUYNHBI, CIMHHUIII
U3MEpEHHsI, KOCMUYECKOE IIPOCTPAHCTBO, TIaHEThI, 3BE3/1bI, COITHIIE.

buonorus: dorocunTes, apixanue, Ouocepa, IKOCHCTEMA, MHHEpPAIbHbBIC YIOOPCHHUS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJIBI, IOJIC3HBIC
HCKOIIaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MPOrpaMMBl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0JIe O0YYECHHUsI XUMHUU B €IMHCTBE YU€OHON M BOCTIUTATEIBHON JESTEIHLHOCTH B
COOTBETCTBUU C  TPAAMIMOHHBIMU  POCCHMCKUMH  COLMOKYJIBTYPHBIMH W  JIYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMaMH IMOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS M COLIMATIM3AIMN 00yYarOIIUXCA.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJACTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMNA U PACUIMpPEHUE OMbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTpMoOTHYECKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOIICHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U Hay4HOMY
HACJIEUIO, TIOHMMAaHUs 3HAUeHUs XMUMHUYECKONM HayKM B JKU3HHM COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW HH(OpMAIUEH O MEPEAOBBIX ITOCTHKECHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOIWCTBE
Mupa 1 oOIIecTBa;

2) rpasKIaHCKOT0 BOCIIUTAHUSA:

MPEJCTAaBICHUS O COLMAIBHBIX HOPMax M TpaBWJIaX MEKIMYHOCTHBIX OTHOIICHWHA B
KOJUIEKTHBE, KOMMYHHKATHUBHOM KOMIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
yueOHOMCCIeI0OBATENbCKOM, TBOPUECKONM U APYyruX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JI€ATENBHOCTH IPY BBIIIOJHEHUH y4eOHBIX, T03HABATENbHbBIX 33/1a4,
BBIITOJIHEHNH XHMHUYECKUX OSKCIIEPUMEHTOB, CO3AaHWU YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IpoIecce 3TOM y4eOHOM AeATeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYIKH CBOUX TOBAPHILEH C MO3UIIUN HPABCTBEHHBIX U MTPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI MOCJIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMA:

MHUpPOBO33PDEHUYECKHE TMPEICTAaBICHHUS O  BEIIECTBE W  XHMHYECKOHW  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKHM U COCTAaBIISIOIIME OCHOBY JUIs
MOHMMAaHUS CYITHOCTU HAYYHOU KapTHHBI MHUpPa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MIPUPOJIBI, B3aUMOCBS3AX YEIOBEKA C MPUPOIHON CpPeoid, O POJIM XMMHUHU B IMO3HAHUU
ATUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHbIE HA IMOJYYCHHE HOBBIX 3HAaHUN MO XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAONIOJaeMbIX TIPOIECCOB W SBICHHMA, ITO3HABATEIHHOM,
UH(POPMAIIMOHHON M YNTATEIhCKON KYIbTYPHI, B TOM YHCIIe HAaBBIKOB CAMOCTOSITEIILHOW pPabOThHI
C yuyeOHBIMH TEKCTaMH, CIIPAaBOYHOHN JMTEPATypOH, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

HWHTEpeC K OOYYEHHWI0 W TMO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIENOBATEIbCKOW JEATEILHOCTH, K OCOZHAHHOMY BBIOOPY
HaMpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEeM;

4) popmupoBaHNs KYJIbTYPHI 310POBbS:

OCO3HaHME IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 37I0POBbIO, YCTAHOBKU
Ha 370pOBbI 00pa3 >KU3HM, OCO3HAHUE TMOCIEACTBUI M HENPUATHE BPEIHBIX MPHUBBIYEK
(ymoTpeOneHus amKoroJisg, HApKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOCHUS TPaBHII
0€30I1aCHOCTH MTPU OOPALIEHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KU3HU;



5) TpyaoBoro BocnuTaHusi:

MHTEPEC K MPAKTUIECKOMY MU3YUCHHUI0 MPOGECCHil U TpyAa pa3IndHOTO POJa, YBAKEHUE K
TPYLy U pe3yjbTaTaM TPyAOBOM AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS IPEAMETHBIX
3HaHUW 1O XHUMHH, OCO3HAHHBIA BBHIOOP WHIUBUAYATbHOW TPACKTOPUU MPOAOIKEHUS
o0pa3oBaHUs C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEW, yCHEeImHOW Mpo(hecCHOHANBHONW JESITeIbHOCTH W Pa3BUTHUSA
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCUOHATBHOMN CPEIE;

6) 3K0J10rM4YeCKOro BOCIIMTAHUS:

IKOJIOTHUYECKH IEJIeCO00pa3HOe OTHOIICHUE K MPHUPOJIe KaK NCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBe €€ CyIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3/J0pOBOr0 M 0€30macHOro oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS MPaBUil OE30MacHOTO MOBEACHUS U paboTe ¢ BElleCTBAMU,
a TaK)Ke B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOCH;

CIOCOOHOCTH MPUMEHSATH 3HAHUSI, TIOJy4aeMble MPU U3yUYECHUU XUMUH, [Tl PeLIeHUs 3a/1a4,
CBSI3aHHBIX C OKpYXAalollled NPUPOJHOM CpPEAOW, ISl MOBBIIIEHUS YPOBHS 3KOJIOIMYECKOM
KYJIbTYpbI, OCO3HAHUS TJIO0AIBHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM U MyTel UX PEIICHUs
MOCPEJICTBOM METOJI0OB XMMHUH, IKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATIbHOMN MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX pPE3y/IbTaTOB BBIICISAIOT 3HAYMMBIC JUIsT (OPMUPOBAHHS
MHUPOBO33pEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, TUNOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OPMUPOBATH MPE/ICTABICHHUE O
[IEJIOCTHOM HAay4YHOW KapTHHE MHpA, U YHUBEpPCAIbHbIE yuyeOHBbIC NEWUCTBHS (IO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbhIE OOecneunBaroT (POPMHUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM NeSTEIbHOCTH.

Ilo3naBaTeIbHBIE YHHBEPCAJIbHbIE y4eOHbIE 1efiCTBUSA

ba3oBble Jlornueckue geicTBus:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS] TIPU OCBOEHWUW 3HAHUM:
PacKpbIBaTh CMBICI XUMHUYECKUX MOHATHH (BBIICIATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIUBATD
B3aMMOCBS3b C APYTUMHU TOHSTHSIMH), HCIIOJNB30BATh TMOHATUS ISl OOBSCHEHHS OTIENbHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPUU I KIIACCU(DUKAITUN XUMHUECKUX BEIIIECTB
U XUMHYECKUX PEaKINii, yCTaHABIWBATh MPUYNHHO-CIICJICTBEHHBIE CBS3H MEXIY OOBEKTaMH
W3Yy4YeHUs, CTPOUTH JIOTMUECKHE PACCYXIACHHS (MHAYKTHBHBIC, NETYKTUBHBIC, 1O aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIFOUEHHUS;

yYMEHHE TIPUMEHSTh B IMpollecce MO3HAHMs MOHATHS (MPEAMETHBIE U METanpeaMeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJB3YEMbIE B XHUMHH, TPEOOPA30OBBIBATH MIHPOKO
MPUMEHSEMbIE B XUMHH MOJICIBHBIC TMPEACTABICHHUS — XUMHYECKUN 3HAK (CHMBOJI DJIEMEHTA),
xumMudeckass (opMmylna W ypaBHEHHE XUMHUYECKOW peaklud — TpU peUIeHHH y4eOHO-
MO3HABATENIbHBIX 3a/ay, C Y4YETOM OTUX MOJENbHBIX MPEACTABICHUM BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XHUMHYECKUX BEIIECTB H
XUMUYECKUX PEAKINK, BBISBISITH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICCTBEHHBIE CBS3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble ucciaenoBarejabLcKue NeiCTBUA:



YMEHHE HCIOJIb30BaTh IOCTABJIECHHBIE BONPOCHl B Kaue€CTBE MHCTPYMEHTA MO3HAHHUA, a
TaKKe B KadecTBE OCHOBBI ISl (OPMHPOBAHUS THUIOTE3bl IO TPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

npuoOpeTeHre OIbITa MO IUIAHWPOBAHHUIO, OPTraHU3allMd W MPOBEACHUIO YYCHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 33 XOJOM MPOIlecca, CaMOCTOSATENBHO IPOTHO3UPOBATh €r0
pe3yiabTar, (GopMyIMpOBaTh OOOOLIEHHS M BBIBOJBI 10 pe3yJbTaTaM IPOBEAEHHOIO OIIBITA,
UCCIIEIOBaHMs], COCTABIIATh OTYET O MPOAETIaHHOM padore.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh HH(DOPMAIHIO PA3TUYHBIX BUIOB
¥ GOpM IpeCTaBICHHS, TOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HayYHO-TIOMYJISIpHAs JIUTEpATypa
XMMHYECKOI'0 CO/IEPIKaHus, CIIPaBOYHbIE T0COOUSI, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHSTh PA3IUIHbIE METOJIBI M 3aIPOCHI IIPU MTOMCKE B 0TOOpe HH(pOpMAIHU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX /ISl BBIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OMpeNieNIEHHOr0 TUMa, NMPUOOpEeTeHHE OMbITa B O0JACTH MCIHOJIb30BaHUA HH(OPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJIaJE€HUE KyJIbTYpOU aKTHUBHOI'O MCIIOJIb30BaHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MPEICTABICHHS
uH(pOpMaLd M WJUIIOCTPUPOBATh pELIaeMble 3a7aud HECIOKHBIMH CXEMaMH, Juarpammami,
apyrumu popmamu rpaduKu ¥ X KOMOUHAIIUSAMU;

YMEHHE HCIOJIb30BaTh U AHAJIU3UPOBATH B IpOLECCE Y4EOHOW M HCCIEA0BATEIbCKOU
NEeSITeIbHOCTH HH(OPMALIMIO O BIUSHUM MPOMBILUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroUlel NPUPOIHON CPEbl.

KoMMmyHuKaTHBHBIC YHHBeEpCcaabHblIe y4eOHbIC JeHCTBHUA:

YMEHMs 3aJlaBaTh BOIPOCHl (B XoJe Jauanora W (WIM) JOUCKYCCHM) IO CYILECTBY
oOcyxxgaemMoll Tembl, (OPMYIHPOBaTH CBOM MPEMJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHUSI IPEACTABIIATE NOJyUYEHHBIE PE3YJIbTAThl I03HABATEIBHON JESATEIBHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTax; JeNlaTh IPE3EHTALUI0 pEe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JaOOpaTOpHON pPAOOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI y4eOHOIro COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUH BO3HMKAIOIIMX HpoOJieM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB W COIJIacoBaHMs MO3UIUHN (0OCyXIeHHs, OOMEH MHEHMSIMH, «MO3TOBbIE
LITYPMBI», KOOPAUHALIUS COBMECTHBIX JAEHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITTOJIHEHHOM paboTHI U ApyTHeE).

PeryasiTuBHble yHUBEpPCcaAJIbHbIC YUeOHbIE 1eHiCTBUSA:

YMEHHE CaMOCTOSITENIEHO OINpPEAENATh eI AEATeIbHOCTH, IUIaHUPOBATh, OCYIIECTBIIAT,
KOHTPOJMPOBAaTh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESATEIbHOCTb, BBIOMPAThH
HanOosnee Y3PPeKTUBHBIE CIIOCOOBI peIlIeH s YUeOHbIX U IT03HABATENbHBIX 33J1au, CAMOCTOSATEIBHO
COCTABJISITh WJIM KOPPEKTHUPOBATH NIPEII0KEHHBIA AJITOPUTM JICVCTBUM MPY BBIIIOJIHEHUH 3aJaHUI
C y4€TOM TMOJIyY€HHUS HOBBIX 3HAaHUI 00 H3yyaeMbIX OOBEKTaX — BEIIEeCTBAX U PEaKIusiX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOIO pPe3yJbTaTa 3asBICHHOM 1I€JIM, YMEHUE HCIIONIb30BaTh U
AQHAIN3UPOBATh KOHTEKCTHI, PEJIaraéMbl€ B YCIOBUM 3alaHU.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yJIbTaTOB IO OCBOEHHUIO OO0S3aTEIBHOTO COJEpKaHMS,
YCTAHOBJICHHOTO IaHHOH (eniepaibHOil paboueil mporpaMMoi, BBIICSIOT: OCBOCHHBIE



0o0y4aromMMUCsT HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMI, creruduuecKkue s
OpeIMETHOW 00MacTH «XUMUSL», BHUIBl JEATEIBHOCTH IO TOJXYYEHUIO HOBOTO 3HAHUA, €r0
UHTEPIpETALNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy obydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSTUN: aTOM, MOJICKYJIa, XUMHUYECKUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMeChb (OJHOpOIHAs H
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENbHAas aTOMHas M MOJEKyJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBas J10JIs1 XMMUYECKOT0 3JIEMEHTA
B COCAWHCHHWH, MOJSPHBIH 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKIys, KiIacCu(UKAIHS
peakLMil: peakiMy COEAMHEHUS, PEAKLIMK Pa3JI0KEHUsI, PEAKLIMK 3aMEILECHUs], PeaKun
o0MeHa, 9K30- U SHIOTEPMHUUECKUE PEaKIUH, TEIUIOBON 3P deKT peakiuu, Sapo aToMa,
AJICKTPOHHBIA CJIOM aTroma, aTOMHas OpOuTalb, pPaguyC aroMa, XUMUYECKas CBS3b,
MOJISIpHAsE M HETOJIsIpHAasi KOBAJIGHTHAs CBSI3b, MOHHAsA CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALIKs1) B paCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUM U TPUMEHSATH 3TH
MOHSTUS MTPU ONMKMCAHUU BEIIECTB U X MPEBPAICHUMN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsi COCTaBJeHHS (OpMYyNT BEIIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKLIUM;

OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OHMHAPHBIX COCIMHCHUSAX, CTCIICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHHUAX, MPUHAAICIKHOCTh BEIIECTB K
onpeAenéHHOMY Kjaccy CO€OUHEHHH 1o ¢opMmyiaM, BHJA XUMHYECKOH CBS3H
(KoBasIeHTHAs! ¥ MOHHAs) B HEOPTaHUYECKUX COCTUHECHUSIX

packpeiBaTh cMmbicha llepuoguueckoro 3akona J[. M. MenaeneeBa: 1€EMOHCTpUPOBATH
MOHUMaHWE TEPUOANYECKON 3aBHCHMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT HX
nonoxeHuss B Ilepuonnueckoil cucTeme, 3aKOHOB COXPAaHEHUS MacChl BEIECTB,
MOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTaipo;

OMKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ileprogndeckoir cucCTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3Iu4aTh MOHITHS «TJaBHas moArpymnmna (A-rpynma)» u
«mmobounast moarpynna (b-rpynma)», manble u OoJblIME€ TEPUOIBI, COOTHOCHUTH
0003HaueHus1, KOTopble uMetoTcs B Tabiuie «llepuogmueckass cucteMa XHMHYECKUX
sanemeHToB [[. 1. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX DJIIEMEHTOB (COCTaB MW 3apsii sapa, OOIIee YHCIO DJICKTPOHOB H
pacmpeneneHre uxX 1Mo SJICKTPOHHBIM CII0SIM);

KJIACCU(UIIUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUUECKUE
peaknuu (10 YUCIYy M COCTAaBy Yy4YacTBYIOIIUX B PEAKI[UU BEIIECTB, MO TETUIOBOMY
apdexry);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUUHBIX
KJIaCCOB, MOATBEP)KJas  ONHUCAHME NpPUMEpPaMU  MOJEKYISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALICHUIN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTa 10 (OpMyJie COSAMHEHHSI, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI IO YPABHEHHUIO XUMUYECKOW pEeaKIUu;



NPUMEHATh OCHOBHBIE ONEpallMyd MBICIUTEIBHON NeATeNIbHOCTH — aHalu3 M CHUHTES,
cpaBHEeHME, 00001eHNe, CUCTEeMaTU3allnIo, KJIacCU(UKALNIO, BBISBICHUE MPUUYMHHO-
CIIEICTBEHHBIX CBSI3€d — IJIs1 M3Y4YCHHs] CBOMCTB BEIECTB U XMMHUYECKUX PEaKIui,
€CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —HAOIOICHHIE, U3MEPEHUE, MOICTHPOBAHNE,
AKCIIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );

ClIeZIOBaTh MpaBUJaM TOJB30BAHUS XMMHUYECKOH TOCYIOM H  J1abOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU O BBIMOJIHEHHIO Ta00PATOPHBIX XMMHUUECKUX OIBITOB MO MOTYYSHHIO U
COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHMIO PACTBOPOB HIENIOUEH U
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JTakMyC, peHoaTalenH, METUIIOPAHK U IPYTHE).

K koHny oOyueHnus B 9 kjacce nmpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxaTb c(hOPMHUPOBAHHOCTh y OOYUaAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSITHM: XMMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KAaTHOH, aHHOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIICHHS, XMMHUYECKas pPeaKUus, XUMHYECKas
CBsI3b, TEIUIOBOM 3((heKT peakuuu, MOJab, MOJISPHBIA 00BEM, PacTBOpP, SICKTPOIHTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTHUYECKAs] JUCCOLMAIUS, PpEaKIMM HOHHOro OOMeHa,
KaTaJln3aTop, XHMHUYECKOe paBHOBecHE, OOpaTHMble M HEOOpaTHMBbIE pEaKIH,
OKUCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE ~ PEAKLUU,  OKUCIUTENb,  BOCCTAaHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTaHOBIICHHE, aJIOTponus, amMpOTepHOCTh, XHUMHYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, MeETaJUIMYeCcKas), KpUCTalNIM4yecKass pemeérka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW peaklMH, MPeAesbHO JOMyCTHMAas
koHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHH U MPUMEHSTH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IIPEBPAILCHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY ISl COCTaBi€HMsS (OpMyYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeAeNsiTh BaJCHTHOCTh U CTENEHb OKUCIEHMS XHUMUYECKUX JJIEMEHTOB B
COECIMHEHUAX PaA3JIMYHOIO COCTaBa, IMPUHAMIEKHOCTh BEUIECTB K ONPEICIEHHOMY
KJIacCy COENMHEHHH 1o (opmynaM, BHJ XUMHUYECKOW CBSI3M (KOBaJEHTHAs, MOHHA,
METaJIJIMYecKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsj HOHA M0 XHUMHUYECKOM
dopmyie, Xxapakrep cpelbl B BOJHBIX PACTBOpaX HEOPraHMYECKUX COEAMHEHHH, THII
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMblca Ilepuognueckoro 3akoHa [I. 1. MenaeneeBa u JeMOHCTPUPOBATh
€ro NMOHMMaHME: OMMCHIBATH U XapaKTepu3oBaTh Tabun4Hyto ¢opmy Ileproanueckoit
CUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh MOHATUS «TjaBHas noiarpynna (A-
rpymma)» u «mobdouHas moxarpynma (b-rpymma)», manbie W OONbIIHE TEPHOIBI,
COOTHOCHUTbH 0003HAa4YEHUs1, KOTOPBIE UMEIOTCS B IEPUOINYECKOM TabHIIe, C YUCIOBBIMU
XapaKTEePUCTHUKAMH CTPOCHMS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3aps s/pa,
o0111ee YuCiIo IEKTPOHOB M PACTIPEIETICHUE UX M0 JIEKTPOHHBIM CJIOSIM), OOBICHITH
o0ure 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U HUX COCAMHEHHUN B
Ipejienax MaJbIX IEPUOJOB U INIABHBIX MOArPYII ¢ yYETOM CTPOEHUS UX ATOMOB;



KJIaccu(UIUPOBaTh XMMHYECKHE JIE€MEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKHE
peakuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 2JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME M CHEHU(PUUECKHE XUMHUYECKHE CBONCTBA
IPOCTBHIX U CIIOKHBIX BEIECTB, MOATBEPKAasi ONMKUCAHUE IPUMEPAMH MOJIECKYIISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON JUCCOUMALIMU KUCIIOT, WIEI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOIO OOMEHA, YpaBHEHUS pEaKlUid,
MOJATBEPXKJAIOIIUX CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY BEIIeCTBAMHU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHMSI, BO3MOXHOCTHU
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3IMYHBIX yCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 10 (hopMyJie COSTMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIny;

coONoaTh MpaBWa TIIOJb30BAaHUS XUMHUYECKOW TOCYIO0W U JIaOOpaTOPHBIM
0o00pyIOBaHWEM, a TaKKe IMpaBHja OOpAIICHUS C BEUIECTBAMH B COOTBETCTBHH C
HMHCTPYKIHUSMU IO BBHITIOJTHEHHIO TAOOPATOPHBIX XUMHUECKUX OIBITOB O MOJTYYSHHIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIOro ra3a);

IPOBOJUTH PEAKLMH, MOATBEPXKIAIOIINE KAYeCTBEHHBIH COCTAaB Pa3IMUYHBIX BEIIECTB:
pacno3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpomMua-, MoauA-, KapOoHaT-, (ocdar-,
CHIIMKAT-, Cynb(daT-, THIPOKCHUI-WOHBI, KATHOHBI aMMOHHS ¥ WOHBI H3Y4EHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIE OTEpAIlMH MBICIUTEIBHON NEATENIbHOCTH — aHalW3 M CHHTES,
cpaBHEHHe, O00O0OIIeHHEe, CHCTEMaTHU3alliio, BBISBICHHE TNPUUYUHHO-CIIEICTBEHHBIX
CBsi3el — JUId W3YYEHHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO-
HayYHbIE METO/IbI TO3HAHUS — HAOIIOICHNE, U3MEPEHNE, MOJICTTUPOBAHHE, SKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB u DJieKTpoHHbIE (I (PPOBBIE)
n/n TeM NPOrpaMMbl Bcero Kontpoanueie Tpakrieckue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumusa — Ba)kHas 00J1aCcTh
11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
MPaKTUYECKON NeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeIoBeKa
12 BemectBa 1 xumMnueckue 15 1 bu6mmoreka [IOK
peaKIuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
71 Bosnyx. Kucnopon. [lonsarue 6 bubnnorexka [JOK
00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopona.Ilonstue o 2 1 bu6mmoreka [JOK
KHCJIOTaX U COJISX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl 1 1 1 bubmuoreka [JOK
HEOPraHMYeCKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznea 3. [lepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 31emMeHToB /. U. MenpaesneeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[lepuoauueckuii 3aKOH U
[Iepnoanueckas cucrema

31 " - bubmuorexa [JOK
) XHMIfECKHX oteMei 0B Jl. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. Ctpoenue
aToMa
- f)(I/IMI/IquKaSI CBSI3b. . Bu6morexa LIOK
’ KHCTHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEIJIbHBIC PEAKIIHU
" 15 bubmuorexa [JOK
TOTO TO pasiety https://m.edsoo.ru/7f41837¢
p 3 bu6mmorexa [IOK
C3CPBHOC BpeMi https://m.edsoo.ru/7{f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne n/m pasi Konrpoasnsie | Ilpakrnyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpeHue U yriayoieHne 3HaHu| bubnuoreka [IOK
1.1 5 1
OCHOBHBIX Pa3J/IeNoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaKIuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 2 1 1 bubmmoreka [JOK
' XHUMHYECKUE PEaKIIUU B PaCTBOPAx https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpymmebl. ["amorenst https://m.edsoo.ru/7f41a636
06
| e
' pyHist. +-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
s | e | ;| oo
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
24 iiﬁ:i:jf IV Arrpymmss, Veneponn 8 1 2 buGmuoreia [OK
' " PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHHUHN ¥ UX COCTUHECHUS
HWtoro no pazneny 25



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

Pa3zgen 3. MeTa/sIbI M BX COeTUHEHU ST

bubnunoreka LIOK
3.1 06 7 4
HHE CBOUCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmmotexa LIOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N Kosn4yecTBo yacos Jara JJIeKTPOHHBbIE LU (PPOBHIE
) Tema ypoka Kontpoasbnbie | IlpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3Y4YeHU s
padoThI padoThI pecypcbl
i [Ipeamer xumuu. Pons xumuu B 1 02.09 bubmmoreka [JOK
’KU3HHU 4desioBeka. Tena v BelecTna T https://m.edsoo.ru/ff0d210¢
) ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 05.09 bu6mmorexa [IOK
XUMHHA o https://m.edsoo.ru/ff0d227¢
[IpaxTnueckast padora Ne 1
3 «[IpaBuna paboTs! B m1abopaTopuu 1 06.09 bubnuoreka [IOK
¥ IpUEMBI 0OpAIEHUS C o https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)
4 YucTele BemeCTBa U CMECH. 1 12.09 bu6mmoreka [JOK
Crioco0bI pasjielieHust cMecei o https://m.edsoo.ru/ff0d26¢ca
. H;)aKTI/I‘leCKaH pa6ovTa Ne 2 1 100 Bu6miorexa IIOK
«raspernenme CMeceHv (1a mpumepe o https://m.edsoo.ru/ff0d28¢8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 A 1 19.09.
TOMBILH MOTERY B! https://m.edsoo.ru/ff0d2a6¢
7 XuMHUYeCcKUe dJIEMEHTBI. 3HAKH | 20.09 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB o https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IT 1 26.09.
POCERIC B CHMERRIE BEmEtTsd https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
9 A - 1 27.09.
TOMHO-MOJIEKYJIIPHOE YUEHHE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSHCTBA COCTaBa
BelecTB. XUMUYecKasi GopMyIa.

bubmuorexa [JOK

10 BajleHTHOCTH aTOMOB XMMHUYECKHX 03.10. https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
OTtHocuTeNnbHASI aTOMHAs Macca.
11 OTtHocuTeNnbHASL MOJIEKYJIISIPHAS 04.10. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1019 XUMHYECKOTO 10.10. bu6mmoreka [JOK
JJIEMEHTa B COCTUHCHUH https://m.edsoo.ru/ff0d350c
13 KommuaectBo BemecTBa. Moub. 11.10 bu6mmorexa [IOK
MousipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nIecKrue U XUMUYCCKHUE 17.10 bu6mmorexa [IOK
SIBIICHUS. XUMUYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA 13.10 bubnnoreka [JOK
XUMHUYECKHUX PEaKIHi https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUsI MaCcChl BEIIECTB. 24.10 bubnuotexa [JOK
XUMUYECKUE YPABHEHMUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konudecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM 25.10 bubmorexa [TOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Krnaccudukanus XaMHIecKux
18 peaxumgl) (co:)mHeHI/m, 07.11. bubmorexa [OK
https://m.edsoo.ru/ff0d3{34
pa3noKeHus, 3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHukIoneauct. O0o0mene 1 08.11. bubmorexa HOK

cUCTEMAaTH3aINsI 3HaHUH

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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Kontponbnas padota Nel o reme

bu6mmoreka [IOK

20 B 14.11.
(BEIIECTBA M XHMITHECKIe https://m.edsoo.ru/ff0d4290
peaKIum
21 BB(()); m&ﬁfﬁ boraf;feﬁgﬁf u 15.11 bubmmorexa [OK
Ayxa. poA T https://m.edsoo.ru/ff0d448e
mpoctoe BemecTBo. O30H
duznueckue 1 XUMUYECKHE
” CBOMCTBA KHCJIOPOJa (peaKkiuu 2111 bubnunoreka [JOK
okucienus, ropenue). [loustue 06 o https://m.edsoo.ru/ff0d4614
OKCHIAX
C 0
2| nabopuops 1 mpovsmmemHocT: a1, | BuGmorexa LIOK
patop p ' o https://m.edsoo.ru/ff0d497a
[IpuMeHeHHEe KHCI0poIa
TemnoBoii 3¢ ekt xumMuaeckoit
24 Eeaiuiijl;gminido aBHECHUU 28.11 bubmorexa HOK
°PMO COROM YpaBHEHHH, S https:/m.eds00.ru/ff0d4790
9K30- U SHJOTEPMUYECCKHUX
peaKimsx
T .
35 | Sacpronents sousme, enovetit oro 211,  BubmoreraLIOK
P yxa, T https://m.edsoo.ru/ff0d4c4a
MIPEI0TBPAICHHSI
g HI?IEKTHZGCI;M 2220Taa Nge3 10 TEME 05 1o BuGmorexa LOK
HUE U HpPaHU 12.
«IomyH p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3yYCHUE €T0 CBONCTBY
7 Bonopox — anemeHT u npocroe 06.12. bubnmoreka [JOK

BelecTBO. HaxoxaeHnue B nmpupoie

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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dusznyeckne ¥ XUMHUUECKHE

5 bu6mmoreka [IOK
28 ;E;i;i?oﬂ(’poﬂa' Hpuwererine 12.12. https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
29 IlonsATHE 0 KHCIOTaX U COJIAX 13.12. https://m.edsoo.ru/f0d50d2
30 CriocoObI mosry4eHus BOIOpOia B 19.12. bubmumorexa [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 1o Teme
31 «l?lonyquHe U 206npaHHe 20.12. Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d4{42
BOJOPOJIa, U3yYEHHE €T0 CBONCTBY
1 MounsipHblii 00BEM ra3oB. 3aKOH 26.12. bubnnorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Breruncienns o0béMa, KOJIMYECTBA
33 BELIECTBA ra3za o €ro U3BECTHOMY 27.12. bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU 00BEMY
Brruncienuss 005EMOB Tra30B 110
14 YPaBHEHHUIO peaklluy Ha OCHOBE 09.01. bubmuorexa [JOK
3aKOHA 00BHEMHEIX OTHOIICHUI https://m.edsoo.ru/ff0d5708
razoB
35 du3znuecknue u XUMHUUECKHUE 10.01. bu6mmoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstre 00 16.01. bu6mmoreka [IOK
MH/IMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacruimennrslie 1 HeHachIIIEHHBIE 1701, bu6mmorexa [IOK

pactBopbl. MaccoBast 107151
BEIIIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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[IpakTrueckas padota Ne 5 mo Teme
«[IpuroroBnenue pacTBOpOB C

bubmuorexa [JOK

23.01.
38 onpeneaEHHON MacCOBOU JOJIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 Kontponbnas padota No2 o teme 2401 bubmuorexa [JOK
«Kucnopoa. Bomopoxn. Bona» T https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUPUKALINS, 30.01 bubmuorexa [JOK
HOMEHKJIaTypa o https://m.edsoo.ru/ff0d664e
41 gﬁﬁiﬁfnﬁnﬁﬁfﬁC;(:IfOBHHx u 31.01 bubmmoreia LIOK
’ o https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB
47 OcHoBaHus: COCTaB, 06.02 bubnuorexa [JOK
kiaccuduKalys, HOMEHKIATypa N https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XuMHIECKHE 07.02 bubnuoreka [IOK
CBOICTBA OCHOBAHU I o https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6mmorexa [IOK
44 13.02.
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u xXumMu4eckue 14.02 bubnuorexa [IOK
CBOMCTBa KHCIIOT o https://m.edsoo.ru/ff0dfee2
N Comm ((Scpezz)HHe); HOMGHKJ‘IaTZIC)a, . 200 BuGmorexa LIOK
BI IT HUS, XUMUYICCKU .02.
erioso AT https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas pabora Ne 6.
47 Pemrenne skcnepuMeHTAIBHBIX 21.00. bubnuorexa [IOK

3aaa4 I10 TEME «OCHOBHBIE KJIACCHI
HCOPTraHNUYCCKUX COE€OUHEHUI

https://m.edsoo.ru/00ad9b7c
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I'enetnueckas cBA3b MCXKIY

bu6mmoreka [IOK

48 Ié:z;;a;lxg;goprmnqecxnx 27.02. https://m.edsoo.ru/00ad9a50
49 O06o001IeHNEe U CHCTEMAaTH3aLIHS 28.02 bu6mmoreka [IOK
3HAHMH o https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 mo Teme
50 "OCHEBHBIG KJIIE)[CCLI 05.03. brbmiorexa HOK
. https://m.edsoo.ru/00ad9¢la
HEOPTaHMYECKHUX COCTUHCHHIMA
[TepBbIC MOMBITKH K ndux
51 XI:I\I/)II/I‘IZCK;X aneMeE:(C)CB. %OHZ;II:/I/IIZ 06.03. Bubnorexa LOK
https://m.edsoo.ru/00ad9ffa
O Tpynmax CXOJTHBIX 3JIEMCHTOB
[Tepuonnueckuii 3aKOH U
57 Ilepuonuueckas cucrema 12.03. bu6mmoreka [IOK
XUMHYECKHX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52¢c
MenneneeBa
bu6mmoreka [IOK
>3 Heprozst, rpymtel, MOATPYILI 13.03 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTas 19.03 bubnmnorexa [JOK
aTOMHBIX siaep. M3oTormbl https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX 06onoquv BuGmorexa LIOK
55 aTOMOB dJIeMeHTOB [lepuoanueckoi 20.03
https://m.edsoo.ru/00ada6bc
cuctemsl /. . MennaeneeBa
XapaKkTeprucTUKa XUMHUIECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHUIO B 304 bubmuorexa [JOK
[Mepnonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57 3navenue [leproanyeckoro 3akoHa 9.04 bubnuorexa [JOK

AJId pa3sBUTUA HAYKH U IPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€Hbli,
Ne/1aror U rpax JaHuH

53 DJIEKTPOOTPULIATETLHOCT aTOMOB | 10.04 bubmuorexa [JOK
XUMHUYCECKHUX DJIEMCHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xuMuiecKkas CBs3b 1 16.04 hittps:/m.e dsg).ru 100adac34
60 KoBanenTHas nonsipHas 1 17.04 bubmuorexa [IOK
XHMHYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenonsipHas 1 23,04 bubnnorexka [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CrelneHb OKUCIICHUS 1 24.04 https://m.c dsi.ru 100adac28
63 OKuCIUTENbHO- 1 30.04 bu6mmorexa [IOK
BOCCTAHOBUTEJIBHBIE PEAKITUN https://m.edso00.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAHOBHUTEIN 1 7.05 https:/m.c dscI)_E).ru 100adb076
65 | «Orpuome smona, Xomemn | 1 l4gs | Bromoree LOK
CBA3Ey https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600611eH1E 1 ) 15.05 bubnnorexka [JOK
CHCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00adb33¢c
67 PesepBHblIitl ypok. O600111eHIE 1 | 21.05 bubnnoreka [JOK
CUCTEMaTH3aIUs 3HAHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O600611eH1E 1 | 2205 bubnnoreka [JOK
CUCTEMaTH3aIlus 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne ara
Tema ypoka Koutpoabubie | IlpakTuyeckue A oOpa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
Ilepnonnueckuit 3aK0H.
| [Tepuonnueckas cucrema 1 6.09 bubmmoreka [JOK
XUMHYECKUX 31eMeHTOB J[. H. o https://m.edsoo.ru/00adb59e
Menneneesa
S I 700, | Bubmorera LIOK
. o https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK
3 1 13.09.
HEOPraHUYECKHX BEIECCTB https://m.edsoo.ru/00adb7e2
Bupl XuMHu4ueckoil CBSA3U M THIIBI bu6mmoreka [JOK
4 N 1 14.09.
KPUCTAITTNYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«IToBTOpenue u yriayoneHue bubnuoreka [JOK
5 . 1 1 20.09.
3HAHWN OCHOBHBIX Pa3/eJioB https://m.edsoo.ru/00ael1750
Kypca 8 kiacca»
5 | procamitne g, 1 s1go, | Bubmorexa LOK
peat P o https://m.edsoo.ru/00adbcb0
MpU3HAKaM
2| pensae, Tomame o rovoreman | 1 yrq0, | ubmoreralOK
PEAE. A https://m.edsoo.ru/00adbe9a
Y TETePOTCHHBIX PEaKIUIX
g [ToHsiTHE O XHUMUYECKOM 1 23.09 bu6mmoreka [IOK
paBHOBecun. DaKkTOPHI, S https://m.edsoo.ru/00adc28¢
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BJIMSIIOIIHME HA CKOPOCTh
XMMHYECKON PEaKIu U
MOJIOKEHUE XUMHUIECKOTI'0

3aga4

paBHOBECHS
9 OKHCIUTEIBHO- 04.10 bu6mmoreka [IOK
BOCCTAHOBHTEIILHbIC PEAKIIUH o https://m.edsoo.ru/00adcade
T »
0| wccormatm, Cumisie n cracue 0s.10, | BubmorexaIOK
AHCCOUHALIIIL. o https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
. bubnnorexka [JOK
11 HonHble ypaBHEHHUS peakuit 11.10. https://m.edsoo.ru/00add448
XUMUYEeCKUE CBOWCTBA KUCIIOT U
. OCHOBaHUH B ciseTg oo BuGmmorexa LOK
MPEACTABICHII O . o https://m.edsoo.ru/00add5d8
ANMEKTPOIATUICCKOM
JUCCOLIMAIIUU
XHUMUYECKUE CBOKCTBA COJIEN B
13 CBETe MpecTaBIeHu 00 18.10 bubnuotexa [JOK
HIEKTPOIUTUYECKON o https://m.edsoo.ru/00add8b2
JUCCOLIUAIIUU
. bubnmoreka [IOK
14 [TonsiTue o rumponu3e coneit 19.10. htps://m.edsoo.ru/00addod4
15 O06001IeHre U CUCTEMaTU3AIHS 2510 bubmuorexa [JOK
3HAaHMI o https://m.edsoo.ru/00addd12
I1 ol.
pakTHueckas padota N BuGmiorexa [IOK
16 «Pemienne dKkCriepuMeHTaIbHbIX 26.10.

https://m.edsoo.ru/00addbfa
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KontponbHas padota No2 o teme

17 «ONEeKTPOIUTUYECKAS 08.11 bubnmoreka [JOK
aucconuanus. XMMHUUECKUE o https://m.edsoo.ru/00addec0
peaxkiuu B pacTBOPax»

06

18 s XapilgTepHCTiKa . 09.11 bubmuorexa [JOK
raJloreHoB. XMMHUYECKUE CBOMCTBA A1, hitps-//m.edsoo.rw/00addfe2
Ha TIpUMepe XJIopa
X .C

19| ncora, xuvmricere cnofcraa isq1, | Bromorexa LOK

’ ’ o https://m.edsoo.ru/00ade104
MoJIy4yeHue, MpUuMEHEHHEe
IT 6ota Ne 2
20 Tell)\?eK ZII/I'F:J: Kazlflje Z(T)ismooﬁ - 16.11 bubmmoreia LIOK
yi . . o https://m.edsoo.ru/00ade348
KHCIIOTHI, H3y4CHHE €€ CBOHCTB

. Berancnenus mo ypa]iHeHI/IﬂM . Butmorexa LOK
XUMHYECKHUX PEaKIIHii, €CIIU OJUH A1,

PUICHX peartnty, oI on https://m.edsoo.ru/00ade488
U3 PEareHToB JIaH B U30BITKE

2 OO6m1as XxapakTepucTruKa 1311 bubnuotexa [JOK
anemeHToB VIA-rpynmsl s https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(PHUKAIIIN
cepel. HaxoxieHue cepsl U e€ bubnmnoreka [JOK

23 . 29.11.

COEIMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKWCTBA CEPBI
C b b
2 dumscoe n ximmcee so.1, | Budmorera LOK
. o https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
bu6 OK
25 ¢bu3nyecKkrue 1 XuMU4YecKHe 06.12. nonwotexa 11

CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/00adea28
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XHUMHUUECKUE PEAKIIHH, JICKAIIIEC
B OCHOBC MMPOMBIIIJICHHOT'O
croco0a Mory4yeHHst CepHOM

bubmuorexa [JOK

26 KHCJIOTHI. XUMHUUYECKOE 07.12. https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOIEH cpebl
COCTMHECHHSIMU CEPBI
7 Beruucnenue MaccoBoi 01 1312, bubmuoreka [JOK
BBIXOJIa MMPOJIYKTa peakluu https://m.edsoo.ru/00adec&a
OO6m1as XxapakTeprucTrUKa
9JIEMEHTOB VA-Tpymmsl. A30T,
28 paCHpOCTpaHeHI/IE}];HHpI/IpOZLG 14.12. Bubmiorexa LIOK
’ https://m.edsoo.ru/00adeea6
(du3HUeCcCKre U XUMUICCKHE
CBOMCTBa
AMMHaK, ero GU3nYecKue u
29 XHMHYECKHUE CBOMCTBA 20.12. Bubmmorexa LHOK
’ https://m.edsoo.ru/00adf004
MOJTyYEHUE ¥ IIPUMEHEHUE
[IpakTuueckas padora Ne 3 1o
30 Telljv[e «HonyqupI/Ie amMMHaKa 21.12 Bubmiorexa LIOK
y ’ https://m.eds00.ru/00adf180
W3YYCHHE €r0 CBOMCTBY
31 A3OTHas KUCIOTa, €€ (hru3nuecKue 2712 bu6mmoreka [JOK
1 XMMHUYECKHE CBOMCTBA o https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U
coJieli aMMOHMS B Ka4eCTBE
37 MUHEPAIbHBIX YA00pEHHA. 7812 bubnuorexa [IOK
XUMHUYECKOe 3arpsa3HeHne https://m.edsoo.ru/00adf518
OKpYKaroIen cpeisl
COCIMHCHHSMU a30Ta
3 docop. Oxeun dochopa (V) u 10.01. bubnmnoreka [JOK

dbochopnas kucnorta, puznyeckue

https://m.edsoo.ru/00adf68a
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1 XUMHYECKHE CBOMCTBA,
MOJTyYCHUE

Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATbHBIX

bu6mmoreka [IOK

34 . 11.01.
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHOM cperbl hocdaTamu
Y
s TIIEPOI, g)aCHpOCTpaHCHI/Ie B o Bu6miorexa LOK
npupoje, hpuzndeckue u .01.
PHPOAE, . https://m.edsoo.ru/00adfd9¢c
XUMHYECKHE CBOMCTBA
Oxcunpl yriaepona, ux
y (1)1431/1%01(1/19(3 U XUMHYECKUE o BuGmiorexa LIOK
CBONCTRA. JROJOTIHLCKHE o https://m.edsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV)
. bubnuorexa [JOK
37 YronbHasg KUCIIOTa U €€ COU 24.01. htps://m.cdsoo.ru/00ae006¢
[TpakTryeckas padora Ne 4 o
n teMe "[lonydyeHue yriaekuciaoro 25.01 bubnnorexa [JOK
rasza. KauecTBeHHast peakius Ha o https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
. [TepBoHayanbHbIE MOHATHUS 00 o BuGmorexa [OK
K .01.
OPTAHITICCITR BEMECTRAX KAk © https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
bu6mmoreka [JOK
i 1.02.
40 Kpeinit 1t ero coeaers 01.0 https://m.edsoo.ru/00ae080a
41 [TpaxTrueckas padota Ne 5. 07.00. bubnuorexa [JOK

Pemenue OKCIICPUMCHTAIIbHBIX

https://m.edso0o0.ru/00ae0bf2
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3a71a4 110 TeMe «BakHuenme
HEMETAJJIbl U UX COSTUHECHUI

KontponbHas padota Ne3 mo teme

bu6mmoreka [IOK

42 B i 08.02.
(BKHCHIINE HEMETAILIBL 1 HX https://m.edsoo.ru/00ae0el8
COCAUHEHMS
OOm1ast xapaKTepUCTHKA
XUMHYECKUX IJIEMEHTOB —
43 MeTauioB. Merannndueckas CBI3hb 14.02 bu6mmoreka [IOK
U MeTaJuIM4ecKast o https://m.edsoo.ru/00ae103¢
KpUCTAJUTMYECKas PEeIIETKa.
dusnvecKkue CBONCTBAa METAJIIIOB
XHMUYECKUE CBOMCTBA METAJLJIOB.
44 DIIEKTPOXUMHUYECKHUH DS, 15.02 Bubmmorexa LOK
P N AR o https://m.edsoo.ru/00ael1156
HaIpPsDKCHUN METAIIIIOB
OO6mme crmocoOb! MOTyYeHUS
i< MeTainoB. CriaBel. BerauciaeHus o BuGmorexa IOK
10 YPaBHEHHMSIM XUMHYECKHUX .02.
P . https://m.edsoo.ru/00ael 156
peaxiui, ey OJJUH U3 PeareHToOB
COJICPKUT MPUMECH
bu6mmoreka [IOK
46 ITonsATHE O KOPPO3UH METAILIOB 22.02. https://m.edsoo.rw/00ae1278
bu6mmoreka [IOK
47 €JIOUYHBIC METAILTBI 28.02.
= https://m.edsoo.ru/00ae14b2
43 Oxcupl U TUIPOKCUIBI HATPUS U 29.02 bubnnorexka [JOK
KaJus o https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — 06.03. bubnmoreka [JOK

KaIbIINM U MarHui

https://m.edsoo.ru/00ael 5e8
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bubmuorexa [JOK

50 Baxueiinime coefMHEHNUA KaJIbIUA 07.03. hitps-//m.edsoo.rw/00ae] 58
51 O06o001IeHNEe U CHCTEMATH3aLIHS 13.03. bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/00ael1750
5 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ 14.03. bubmuorexa [JOK
YCTpaHCHHS https://m.edsoo.ru/00ae1886
53| o eommunn s o s03, | Brmoresa IOK
eé yorpanemus” https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 AJTIOMHHHIL 21.03. https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U 03.04. bubnnoreka [JOK
THIIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 AKeneso 09.04. https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUIPOKCHUIBI U COTTU 10.04. bubnnorexa [JOK
xene3a (II) u sxxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 30H6a(;iulvjeHHe Y CHCTeMaTH3aIus 16.04.
[TpakTuyeckas pabora Ne 7.
59 Pemrenne skciepUMEHTAIBHBIX 17.04. bubnnorexka [JOK
3a5aq 1o Teme «BaxHewmme https://m.edsoo.ru/00ae3de8
METaJITBI U UX COCTMHEHUS
Beruncnenus mo ypaBHEHUAM
60 XUMHYECKUX PEAKIUH, €CITU OJNH 73.04. bu6mmorexa [IOK

W3 pCarcHTOB J1aH B HU30BITKE UJIN
COACPIKUT NPHUMECH. Brrunciaenus

https://m.edsoo.ru/00ae1750
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MacCOBOM J0JIM BbIXOJa IPOLYKTa
peaxkuuu

61 O06o001IeHNEe U CHCTEMATH3aLIHS 1 24.04. bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/00ael1750
KounTtponbHas Ta No
62 «};)axcrl){(:j?lmjle iiiznig ; ;(;) - 1 30.04. bubmiorexa LIOK
https://m.edsoo.ru/00ae1750
COCIMHCHH S
63 BemectBa u marepuassl B 1 07.05. bubnnorexka [JOK
IIOBCEIHEBHON XU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
XUMHYECKOE 3arpsi3HEHUE bubnnoreka [JOK
64 . 1 14.05.
OKpY’KaloIien cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 15.05. bubnnorexka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 21.05. bubnuoreka [IOK
CUCTEMATH3aIH 3HAaHUHN https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O600611eH1E 1 1 2 05. bubnnorexa [JOK
CUCTEMATH3aIHI 3HAaHUHN https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O6o01IeHNE U | 24.05. bubnuorexa [IOK
CHCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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