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HHOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMHWKM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOIA
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha ocHOBe (enepanbHOW pabouel MporpaMMel
BOCIIUTAHUS U C YUYETOM KOHIIENIIUU MPENoiaBaHus y4eOHOTro mpeaMeTa « XUMUS»
B 00pa3oBaresbHbIX opranu3anusx Poccuiickoit denepannu.

[Iporpamma mo xumuu Aa€T MpEACTaBICHUE O LENsAX, OOIIeld CTpaTeruu
oOy4eHMs, BOCHUTAHUS W Pa3BUTHSI OOYYAIOIIMXCS CPEACTBAMH YYEOHOTO
npeaMera, yCTaHaBJIUBAET 00s3aTeNbHOE MIPEIMETHOE coJiep>KaHHue,
npeaycMaTpUBaeT pAacIpeleeHue €ro IO KiaccaM U CTPYKTypUpPOBaHUE IIO
pazienaM M TeMaM NOporpaMMbl MO XHUMHH, ONPEAEHSET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJEAOBATEALHOCTh M3YUYCHHUSI XUMUHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOrO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcsi, OMNpEeAeNseT BO3MOXKHOCTH TIpeIMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOM
MpOoTrpaMMbl HA YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHus, a Takke TpeOOBaHUU K
pe3ynbTaTaM 00y4YeHHUS] XUMUU Ha YPOBHE 1IeJieH U3yUeHUs TPeIMETa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YyYaloImerocsi Mo OCBOCHHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XUMHUH CIYXUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PECHHUS
oOydaromierocsi, ero MpejaCTaBICHUN O MaTEPHAIILHOM €IWHCTBE MHPA, BAXKHYIO
posib urparot (GOopMHUpPYyEMbIE XHMHEH MPEICTaBICHUS O B3aMMOMPEBPAIICHUIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSIX PEUICHUS TI100abHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH  JJii  caMOpas3BUTUA U
dbopMupOBaHUs KYJIbTYpPhl JUYHOCTH, €€ 00111eH 1 (HYHKIIMOHAIBHON I'PaMOTHOCTH;
BHOCUT BKJaJ B (QOpPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB WX CaMOCTOATEIbHON  y4eOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HMCCJIEAOBATEILCKUX YMEHHH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM >KM3HMU, TaK U B MPOQPECCUOHATLHON NEATECIbHOCTH, 3HAKOMUT CO
cnenuUKON HAyIHOTO MBIIIICHHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsAIA HA
€UHCTBO TMPUPOJBI M 4YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTaloM B
dbopmHpoBaHUU €CTECTBEHHO--HAYYHOU I'PaMOTHOCTH oOy4aronmxcs;



croco0CTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHbie HampaBJIeHUS B OOYYCHUM XUMHUHU OOECIICUMBAIOTCS CICIH(PUKON
colepkaHusi  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCA  MEAarormyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKU XMMHUHU HA ONPEACIEHHOM dTare e
pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0 00pa3oBaHHsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYarOUIUMHUCA CUCTEMbl NEPBOHAYAJIBHBIX MOHATHUM XHUMHH, OCHOB
HEOPraHMYECKOW XHMMHUU M HEKOTOPBIX OTMACJIBbHBIX 3HAYUMbBIX TOHSTHI
OPTraHUYECKON XUMHH.

CtpykTypa coaepkaHusi MPOrpaMMbl 10 XUMHUU CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa kK e€ uzydeHuto. ConaepkaHUE CKIIAIbIBAETCS W3 CUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOMN
peakiuu. OO0e AT CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI [0 MPHUHIUITY
MOCJIEN0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUUECKUX IMPEIACTABICHUM
Pa3HOro ypOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

- ITepnogmueckoro 3akona JI. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHa

- YUCHUA O CTPOCHHUU aTOMa U XUMHUYECKOMN CBA3U,

- MPEACTABICHUN 00 3JIEKTPOJUTUYECKOM UCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHMS PACCMATPUBAIOTCS HA OCHOBE OMIMPHUYECKH
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JPYyroMy, BBINONHAS (GYHKIUM OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW NMPAKTUYECKOTO NMPUMEHEHHS M NOJIYyYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHnne mporpaMMbl TIO XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKOW COCTABJIAIOIEN HAayYHOM KapTHUHBI MUpPa B JIOTHUKE
€€ CHCTEMHOM NPUPOJbI, LEHHOCTHOIO OTHOWIEHHWS K HAYyYHOMY 3HAHUIO H
METOJaM IIO3HAaHWS B Hayke. M3ydeHWe XMMHM IPOUCXOAUT C IPUBJICYEHUEM
3HaHUW W3 paHee HU3YYECHHBIX YYEOHbIX mpeaMeToB: «OKpyX aromuii Mupy,
«buonorus. 5—7 knacce» u «Pusnka. 7 Kiaccy.

[Ipy wu3ydeHMH XUMHUU TPOUCXOAUT (POPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HAayKd KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JNEATEIIbHOCTA YEJIOBEKa U KakK OJHOI0 W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpBI.



3agaya ydeOHOro mnpeaMera COCTOMT B (DOPMHUPOBAHMM CHUCTEMbI XUMHUYECKHX
3HAaHUN — BaKHEUIMX (haKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKHUX TMOJI0KCHUH,
JOCTYMHBIX O0O0OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, sA3blKa HAyKd, B
MpUOOIIEHUH K HAay4YHBIM METOJIaM TIO3HAHUS TPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4eOHO-TIO3HABAaTEIbHOW U y4eOHO-HCCIIEIOBATEIHCKON
JeSTETLHOCTH, OCBOCHHMM TIPaBWJI OE€30MacHOTO OOpaImieHHsl C BEIIeCTBAMU B
MMOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHnrn XMMUU Ha ypPOBHE OCHOBHOI'O OOIIETO OOpa30BaHMS BaKHOE
3HaYEHUE MPUOOPEIU TaKUe 1EIH, KaK:

- (opMHpOBaHHE HHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

- HANpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYEeCKOe MPHOOIIEHUE
00yyYarommxcsi K CaMOCTOATEIbHOW IMO3HABATENBbHON JESITEIbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUS, (POPMHUPYIOIIMM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUHY;

- oOecrieueHue YCIIOBHI, CIIOCOOCTBYIOIIUX IPUOOPETEHUIO
OOydJarolMMHUCSl  OMbITa  Pa3HOOOpa3HOW  NEATENBHOCTH, TO3HAHUA U
CaMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HWMEIOIINX
YHHUBEpCaIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

- dbopmupoBanue oOmIeH (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPAaMOTHOCTH, B TOM UHCI€ YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKPYXKAIOIIET0 MHpA, UCIOJIb3Ys] 3HAHUS U OMBIT, MOJYYEHHBIC NMPU W3YUCHUU
XUMUH, TPUMEHITh WX IMPU PEIICHHH Tpo0JeM B TOBCEAHEBHON JXKM3HU U
TPYZIOBOU JIEATEIIBHOCTH;

- (dopMupoBaHne y OOyYarOIIMXCS TYMAHUCTUYECKUX OTHOLIEHUH,
MOHMMAHUS LIEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKM HKOJIOTMYECKU
[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEIAX
COXpaHEHMs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEBI;

- pa3BUTHE MOTHUBALIMU K O0YUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHWIO HAa OCHOBE YCBOCHHs  OOINEYEIIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY Npo¢uis U HampaBlIE€HHOCTH JNajbHEHIIero
oOy4eHwusI.

OOmiee 4YWcIO dYacoB, OTBEAEHHBIX [UIsI HM3YYCHUS XWMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pazoBanws, coctaBisieT 136 yacoB: B 8 kitacce — 68 wacoB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUASA

8 KNIACC IlepBoHaya/ibHbIe XUMHYECKHE IOHATHS

[Ipenmer xumuun. Ponp XMMUK B KM3HU 4YEJIOBEKA. XMMHUS B CUCTEME HAYK.
Tena wm BemectBa. dusnueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOgax MO3HAHHWS B XMMHH. UUCTBIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI W MOJEKYIbl. XUMHUYECKHE 73JeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOoB. [IpocThie U CloXKHbBIE BellecTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumudeckas ¢popmyiia. BaaeHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
ITIOCTOSTHCTBA cocTaBa BemiecTB. OTHOcCUTENIbHAs aToMHasg Macca. OTHOCHTEIIbHAS
MOJICKYJIIpHas Macca. MaccoBast 10J11 XUMHUYIECKOTO DJIEMEHTA B COSTMHEHUH.

KomuuectBo BemectBa. Monb. MomsipHas Macca. B3anMocCBs3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX CIOWHHUIl BemecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCTUHEHMIA.

duznvecKkrue ¥ XUMHUYECKUE SIBJICHUS. XUMHUYECKash peakius U e€ Mpu3HaKu.
3aKOH COXpAaHEHHUS MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHus. Kiaccudukarms
XUMUUYECKUX PEeaKIUi (COeTMHEHHUS, pa3JI0KEeHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm: 3HAKOMCTBO C XUMHYECKOW IOCYAOM,
npaBujaMu paboThl B J1a0opaTopuu U NpuéMamMu oOpameHus ¢ J1abopaTopHBIM
obopynoBaHuEM, U3yYeHHE U oOmucaHue (U3NYECKUX CBOMCTB 00pasIoB
HEOPraHWYECKUX BEIIECTB, HaOMoAeHne (u3nyYecKux (IUIaBJIEHUE BOCKA, TasHUE
JbJa, pacCTUpaHUe caxapa B CTYNKE, KUTIEHUE U KOHJIEHCAlUs BOJbl) U XUMUYECKUX
(ropeHue cBeud, MPOKAJUBAHWE MEAHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C
KUACJIOTOM) sBJIEHUH, HAOMIOJEHHWE M ONUCAaHUE MPU3HAKOB IPOTEKAHMS
XUMUYECKUX peakIuil (pas3ioKeHHe caxapa, B3auMOJIEUCTBUE CEPHON KHUCIOTHI C
xjopuaoM Oapus, pasznoxkenue rtuapokcuga wmenu (II) npu  HarpeBanum,
B3aUMOJIeHCTBUE >keye3a ¢ pactBopoMm coiu meau (ll), uzyuenue cmoco6GoB
pa3JesieHusT CMecei: C TMOMOIIBI0 MarHuTta, (UIbTpOBaHUE, BbIAPUBAHUE,
OUCTWIULSILMSL,  XpoMaTorpadusi, TNPOBEACHHWE OYHUCTKH TOBAPEHHOM  COJIH,
HaOJIOICHHE U ONUCAaHUE PEe3yJIbTaTOB IMPOBEACHUS OMNBITA, WLIHOCTPUPYIOLIETO
3aKOH COXPAHEHMS MacChl, CO3JJaHUE MOJIeJIel MOJIEKYJ (IIapOCTEP>KHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 371€MeHT U MpocToe
BemiecTBo. HaxoxaeHue Kuciopona B MPUPOAE, (PU3NUECKUE U XUMHUYECKHUE



cBoiictBa (peakuuu ropenus). Oxcuawl. IIpumenenue xkucnopona. CrocoObl
MOJIYYCHUsS] KHUCTopoAa B JabopaTopuu U mnpombiluieHHocTH. Kpyrosopor
Kucnoposa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKALIHS KUCIOPOA.

TemnmoBoit 3(h(deKT XUMHUYECKONW pEeaKIMH, TEPMOXHMMHUYECKHUE YypaBHEHUS,
9K30- M DHIAOTEPMHUYECKHE pEAKUMU. TOIIMBO: Yrojlb M METaH. 3arps3HEHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — nsnmemenT u mpocroe BeunlectBo. Haxoxxnenue Bogopoma B
npupoae, (GU3MYECKMEe M XUMUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kucnotsl u conm.

Monsipablii 00BEM ra3oB. Pacu€Tsl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne CcBOWCTBAa BOAbl. Boma kak pacrtBopurens. PacTBOpBI.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas f0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Posib pacTBOpOB B mpupoAe U B KU3HU 4elloBeKa. KpyroBopoTt BoAbl B IpUPOJE.
3arps3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmyeckux coeauHeHuit. Oxcuanl. Kiaccuduxanus
OKCUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM@OTEepHbIE) U
HeconieoOpaszyromue. Homenknarypa oxcugoB. Duznyueckue W XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanusa. Knaccudukaiuss OCHOBaHUW: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHuil. Pu3nMyecKue M XUMHUUYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kuciotr. dusnveckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHocTM MetayuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. Homenknatypa coneil. @u3ndeckue U XMMHYECKUE CBOMCTBA COJICH.
[Tonydenue coien.
['eHeTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPraHMYECKUX COCIUHEHUM.

Xumuueckuii 3IKcnepumenm. KA4eCTBCHHOE OIPEICICHUE COJICPKAHUS
KHCIIOpOJila B BO3MyXe, MOJy4YeHHE, COOMpaHUE, pAaClO3HABAaHUE W M3YUCHHE
CBOKMCTB KHCJIOpOJa, HAOJIOJIEHNE B3aWMOJCHCTBUS BEIIECTB C KHCIOPOJAOM H
yCIIOBHUST BO3HUKHOBEHHS M TIPEKpaIleHUs TopeHus (Mokapa), O3HAKOMIICHHE C
oOpasllaMi OKCHJIOB W OINKCAaHWE WX CBOWCTB, TIOJy4YCeHHE, COOUpaHHUE,
pacmo3HaBaHWE€ W W3yYEHHE CBOMCTB BOJOpoAa (TOpEHUE), B3aMMOJICUCTBHE
Bojoposia ¢ okcugomM meau (Il) (Bo3MOXHO HCMONB30BaHKE BUIEOMATEpPHAIIOB),
HAOJFOICHAE  OOpa3IOB  BEMICCTB KOJIMYECTBOM | MOJIb, HCCICAOBAHHE
OCOOEHHOCTEW  pAacTBOPEHUS BEIIECTB C  PA3IUYHONM  PaCTBOPUMOCTHIO,



IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MAaCCOBOW JOJEU PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJIbI C METAJUIaMU (HATPUEM U KaJIblIeM) (BO3MOYKHO
HCIIOJIb30BAaHUE BUJCOMATEPUATIOB), HCCIEAOBAHUE OOpa3LOB HEOPraHUYECKUX
BEIIECTB Pa3JIMYHBIX KJIACCOB, HAOIIOJACHUE M3MEHEHUS OKPAaCKW MHIUKATOPOB B
pacTBOpax KHUCJIOT M WIenoYell, n3ydeHue B3aumozeiicTBus okcuaa meau () c
pacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METaulaMHu, PEAKUUd HEWTpaau3alluu,
IIOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHME OJHOTO METAJUIA IPYTUM W3
pacTBOpa COJIM, PEIIEHWE HKCIECPUMEHTAIBHBIX 3aJa4 10 Teme «BaxnHeunmme
KJIACChl HEOPTAHUYECKUX COETUHEHUI.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
semeHToB JI. U. MenaeaeeBa. CtpoeHue aTroMoB. XHMH4YeECKasi CBS3b.
OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie MONBITKH KJIACCU(PUKAIMK XUMHYECKUX dieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IUEJIOYHbIE U IIEJIOYHO3EMENbHBIE METaJIbI,
raJIor€Hbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yr0T aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUJIBL.

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /.
N.  Menneneea.  KopoTkonmepuoanas ¥ JUIMHHONEpPHOAHAs  (OpPMBI
[Tepunoanyeckoit cucremsl xuMuueckux 3ieMeHToB . . Menneneesa. Ilepuonst u
rpynnbl. PU3NYECKUNA CMBICI MTOPSAAKOBOIO HOMEpPA, HOMEPOB MEPUOA U TPYIIIIbI
DJIEMEHTA.

Crpoenue atromoB. CocTaB aToMHBIX szep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 00OJIOYEK AaTOMOB TMepBbiX 20 XMMHYECKHX  AJIEMEHTOB
Ilepnoguueckonn cucremnl . M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUs paJuyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYNIaM U IEPUOTAM.

3nauenue [lepunoanueckoro 3akoHa u Ilepuonndeckoi CHCTEMBI XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTHUs Haykh W npaktuku. Jl. 1. MenneneeB — y4yéHbli u
rpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHas (mOJsipHAass M HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHuss.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
ITponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm. W3y4eHHE OOpaA3lOB BEILECTB METAIOB U
HEMETAJVIOB, B3aMMOJICUCTBUE THJPOKCHAA IIMHKA C PacTBOpaMU KHCIOT U



HIEJI0YEH, MPOBEICHUE OIbITOB, WJUIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pPEeAKIUH (TOPEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHN ).

Mexcnpeomemmnuwie ceasu

Peann3zanuss MeXOpeaMETHBIX CBSI3€M NpH HM3YYEHUM XUMUHA B 8§ Kilacce
OCYILIECTBJISIETCA 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK U MOHSTUH, SBISIIOIIMUXCA CUCTEMHBIMU JJI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO--HAYYHBIC TMOHSATHS: HAYIHBIA (aKT, TUIOTE3a, TEOPHS,
3aKOH, aHaliMu3, CHUHTE3, KJIacCU(pUKALUs, MEPUOAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PaJUOAKTUBHOCTh, MOJEKYJA, AIEKTPUUECKUIN 3apsiji, BELIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, T'a3, (PU3NUECKHE BEIUYUHBI, SIUHUIIBI
M3MEpEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, MOJIE3HBIC
HCKOTaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJTACC BemecTBo M XUMHYECKAS peaKIus

[lepnonnueckuit 3akoH. [leproanyueckas cucTeMa XUMUYECKHAX dJIEMEHTOB /1.
N. Menpeneea. CtpoeHue aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB
XUMHUYECKUX DJJIIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kalus, KaldblUid M UX
COCMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »dJeMeHTOB B llepunomnueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeniecTBa: BUAbl XMMHYECKOM CBSI3H. THUIMBl KPHUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THMNA KPUCTALUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBSA3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4YHBIM KjlaccaM HEOPTraHUYECKUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuxX peakiivil 1o pa3IMuyHbIM NpHu3HaKaM (110 YUCITy
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIIOBOMY 3(ddekry, 1o
W3MEHEHUIO CTENEHEH OKHUCIICHHS] XUMUYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). JK30- U IHAOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopoctn xumuueckoil peaxiuu. [lonstre 006 0oOpaTUMBIX U
HEOOPATHUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [londatue 0 xumMuueckoM paBHoBecuu. DaKTOPBI,



BIMSAIONIME HA CKOPOCTh XHUMHUYECKOW PpEAKUUH M TIOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUHU,  DJEKTPOHHBIA  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHOM peaKkuuu. CocraBnenue YpaBHEHHI
OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUHA C  HUCIIOJb30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPONTUTHYECKON TUCCOUUALU. DIIEKTPOIUTHI U HEAJIEKTPOJIMTHI.
Katnonel, aHnonsl. MexaHu3M AMCCOIMALMHA BEUIECTB C PA3JIUYHBIMU BHUIAMH
XUMUYecKoil cBsizu. CteneHp auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakunu noHHOTO 0OMEHa. Y CIOBUSI MPOTEKAHUS PEAKIIU MOHHOTO OOMEHa,
IIOJHBIE W COKpAlIEHHBIE WOHHBIE YypaBHEHHs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMM W COJied B CBET€ TMPEACTABICHUM 00 AIEKTPOIUTHUYECKOM
nucconnanyu. KauectBeHHbIE peakiny Ha HOHBL. [IoHATHE O THAPOIIA3E COJIEN.

Xumuueckuii Ikcnepumenm:. O3HAKOMJICHHUE C MOJICIAMHU KPUCTALUIMYECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
anaMasa), CIJIOKHBIX BEHIECTB (XJIOpUJia HATpusi), HCCIEAOBaHUE 3aBUCUMOCTH
CKOPOCTH XHMMHYECKOW pEaKIMH OT BO3JCUCTBUSA pa3IUYHBIX (PaKTOPOB,
HCCIIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIUAIUN
KHCJIOT, IIeJoueld W cojied (BO3MOXHO HCIOJIb30BAHUE BHJIEO MaTEpHAIOB),
MPOBEJICHUE OMBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKUA MPOTEKAHUS PEAKIIUA HOHHOTO
obmeHa (0Opa3oBaHHME OCajKa, BBIACICHHE raza, oOpa3oBaHHE BOMBI), OIIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasyIoKEHUs, COCIUHEHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOINBIO KAYECTBEHHBIX pEaKIMM Ha  HMOHBI, pEIICHUE
AKCIIEpUMEHTAJIBHBIX 3a]1a4.

HemeTasiibl M UX COeIMHEHUS

O6mass xapakTepucTuka TamoreHoB. (OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIE CTereHu OKucieHus. CTpoeHrne W (U3UYCCKHE CBOMCTBA IPOCTHIX
BEIIECTB — Tallor€HOB. XUMHMYECKHE CBOWCTBA Ha TMPUMEPE  XJopa
(B3auMojielicTBHE C MeTajulaMd, HeMeTaJUlaMH, IIeJiodaMu). XJIOPOBOJOPO/I.
ConsHast KHMCIIOTa, XMMUYECKUE CBOWCTBA, MOJy4YeHUE, NMpUMeHeHue. [lelicTBue
XJOpa W XJOPOBOJOPOJa Ha OpPraHu3M dejoBeka. BakHeillue XJIOpUIbI U HX
HaxO0XXJICHUE B TIPUPO/IE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEepHbIe CTeNeHU okucieHus. CTpoeHue U (pusnyueckue CBOMCTBa
MPOCTHIX BEILECTB — KUCJIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(PUKALIUN KUCIOPOIa
U cepbl. XUMUYeCKUe CBOMCTBa cepbl. CepoBOJOpOA, CTPOEHUE, (PU3HMUECKHE U



XUMHUYecKkue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (¢uU3MUECKMEe M XHMHYECKHEe CBoOMcTBa (0OmIMEe Kak
MpeICTaBUTENsT Kjacca KUCIOT W crenududeckue). XUMHUYECKHUE peakluu,
JeXallie B OCHOBE MPOMBIIIEHHOTO CIOCO0a MOJYYEHHS] CEPHOM KHCIIOTBHI.
[Ipumenenue cepHoit kucioThl. CoM CEpHON KUCIIOTHI, KAaUeCTBEHHAs! peakiius Ha
cynbdar-uon. Haxoxnenue cepbl U €€ coequHEHUN B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOUIEH Cpelbl COCOUHEHUSMH Ccepbl (KHUCIOTHBIE JOK[IHU,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUS.

O6mas xapakrtepuctuka s31eMeHTOB VA-rpynibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEMEHU OKUCICHUS. A30T, pacrpocTpaHEeHHEe B MPHUPOJIE,
du3ngecKue U XUMHUIecKkue cBoiicTBa. KpyroBopot a3ora B mpupojae. AMMHAK, €ro
bu3nuecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHHe U npuMeHeHne. Colu aMMOHUS,
ux GU3NYECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, e TMOoNydeHue, (Pu3ndecKkue M XUMHUYECKHE
CBOMCTBa (00IIME Kak TNPEeACTaBUTENS Kiacca KHUCJIOT W crenuduyeckue).
Hcnonp3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopeHnii. XuMrU4YecKoe 3arps3HEeHUE OKPYKAIOIIeH cpeibl COeMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HCHHE BO3[yXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Monudukanuu docdopa, Pu3MUECKHUe U XUMUUYECKHUE CBOMCTBA.
Oxkcup dhocdhopa (V) u dochopHas kuciora, GU3NIESCKUE U XUMAUSCKHUE CBOMCTRA,
nosyaenue. McnonszoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

Ob6mas xapakrepucthka 37JeMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHBIC CTCIICHHW  OKWCICHHSA.  YTIIEPOJ,  aJUTOTPOITHBIC
MOAU(UKALIUKA, PACHIPOCTPaHEHUE B TpHUpoJe, GU3HUECKHE ¢ XUMHUYECKHE
cBoiicTtBa. Ancopbuus. Kpyrosopot yraepona B npupozae. OKcuabl yriepoja, ux
du3nUeckue W XWMHYECKHE CBOWCTBA, JCWCTBHE Ha JKHUBBIC OPTaHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yraepona (1V), rumore3a rno6ambHOTO TMOTEIUICHWS KIWMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiau, X (U3NYSCKUE U XMMHUUYECKHE CBOMCTRBA,
NoJlyueHHe W TpuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHaT-WOHEI.
Hcrnonp3oBanne kKapOOHATOB B OBITY, MEAMIIMHE, MMPOMBIIUICHHOCTH U CEIIBCKOM
XO3SIMCTBE.

[TepBoHavaIbHBIC MMOHATHS 00 OPTAaHMYECKUX BEIISCTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIMIICPHUH, YKCYCHAsT KUCIIOTA).
[IpupogHbie HWCTOYHUKH YIJIEBOJOPOJOB (Yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOJYKThI WX mepepaboTku (OCH3WH), UX POJIb B OBITY W TMPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaAX, O€NIKaxX, YIJeBoIax — U UX



poJi B KM3HM 4eJIOBeKa. MarepuajbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHME CBOICTBa, TMOIy4YCHHE U
npumeHenue. CoeauHeHuss KpemMHus B mpupone. OOmue mpencraBieHUus 00
okcuze kpemuus (IV) u xpemuHueBoit kucinore. CUIMKAThl, UX HCHOJIb30BAaHUE B
ObITY, B MPOMBILUIEHHOCTH. BakHelIe cTpouTeabHbIE MaTepHalbl: KEpaMuKa,
CTEKJIO, LIEeMEHT, O0eToH, xene300eToH. [Ipodrembl Ge30macHOr0 HCIONIb30BAHUS
CTPOUTEJIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOMN KU3HU.

Xumuueckuii  IKCnepumMeHm: U3ydeHue o00pa3loB HEOPraHUYECKUX
BEILIECTB, CBOWCTB COJSTHOM KHUCJIOTBI, MPOBEICHUE KAYECTBEHHBIX PEaKUUW Ha
XJIOPUI-UOHBI U HAONIOACHUE MPU3HAKOB UX NMPOTEKAHHUSA, OMBITHI, OTPAKAIOIINE
(u3nuecKue U XMMHYECKHE CBOMCTBA TaJJOTE€HOB M UX COEAMHEHHUH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C O00pa3lamMu XJIOPUIOB
(ra’oreHuz10B), O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COETUHEHUSIMH (BO3MOYXKHO
WCIIOJIb30BaHKE BUJIEOMATEPUANIOB), HAOIOJEHHUE TIpoliecca OOyIIMBaHUS caxapa
MOJI JIEUCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHCIIOTHI, W3YYEHUE XHUMHUYECKUX
CBOMCTB pa30aBIEHHON CEpHOM KUCIOTHI, IPOBE/ICHUE KAYeCTBEHHOW PEaKiui Ha
cynbaToH U HaOMIOJCHUE TMpU3HAKa €€ TMPOTEKAaHMs, O3HAKOMJICHHUE C
(¢u3nuecKkuMu CBOMCTBaMM a30Ta, (ochopa u uX coeauHeHUN (BO3MOXKHO
WCIIOJIb30BaHUE  BHJIEOMATepHasioB), oOpa3umamMu a30THBIX U (HOochOpHBIX
yloOpeHuil, moylyueHue, coOMpaHue, paclo3HaBaHUE W U3YYEHHE CBOMCTB
aMMUaka, MpoBeJICHNE KaYeCTBEHHBIX peaKkIuii Ha UOH aMMOHHS U (pocdar-ruoH u
M3Y4YEHUE TMPU3HAKOB HX MPOTEKAHHUs, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHON
a30THOM KHCIIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAHUE BUIECOMATEPUAIIOB),
U3YYCHHE MOJIEIe KPUCTALTHYECKUX PemeToK anmasza, rpadura, ¢yiepeHa,
O3HAKOMJICHHE  C  TPOLECCOM  aJAcopOIMM  pacTBOPEHHBIX  BELIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTHMBOrasa, MoOJydyeHHUe, coOMpaHue,
pacno3HaBaHME€ M  M3YyYEHHE CBOWCTB  YIVIEKUCIOrO rasza, MpOBEIACHUE
KaueCTBCHHBIX PEaKIMil Ha KapOOHAT M CHJIMKAT-UOHBI M U3yUYEHUE TPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHMEH CHIMKATHONW MPOMBIIUIEHHOCTH,
pelieHre SKCIEepUMEHTANbHBIX 3a/lad Mo Teme «Baxneillnne HemeTalibl U UX
COEIMHEHHUSI.

MeTa/luibl M KX COeTUHEHHS

OO6mrast XxapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBaHUU
ux mnosoxeHus B Ilepuomnueckor cucreme xumuueckux asnemMeHtoB /[l W.
MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTayioB. Merajinyeckas CBsi3b U
METAJUIMYECKAsT ~ KpPUCTAJUIMYECKas  pemeéTka.  DJIEKTPOXUMHYECKHU  Psf



HanpspKeHU MeTtawioB. U3WyYecKrue U XMMUYECKHE CBOMCcTBa MeTaiioB. O01ue
CIoCcOOBI MOMy4YeHUs: MeTauioB. [loHSATHE O KOpPPO3UHM METAJIOB, OCHOBHBIC
cnocoObl 3amuUThl MX OT Koppo3uu. CruiaBwl (CTajb, YYTyH, AIOPATIOMUHUM,
OpoH32a) U MX MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[I{enouyHbple MeTaLIbL: MOJOKEHUE B [leproguyeckoid cUCTEME XUMUYECKHUX
sanementoB JI. M. MeHnaeneeBa, CTpOEHUE MX aTOMOB, HAaXOXIEHHUE B IPUPO/IE.
du3znyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbl U
TUAPOKCUIL HATpusi W Kanus. [IpuMeHeHue WIEIOYHBIX METAUIOB U HUX
COEIMHEHUM.

[[lenoyno3eMenbHbIE METaIbl MarHuid M KajJbllUM: IIOJIOKCHHE B
[Tepunoanueckoit cucreme xumuueckux anemMeHToB . M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHUE B npupoae. Guznueckue 1 XuMUIECKUE CBOMCTBA MATrHUS
U Kanpluda. Baxkdeimme coeauHeHUsT Kanblus (OKCHIl, THIPOKCHUI, COJIH).
XécTKocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmromuHuii: osoxeHue B [lepruoauyeckoid cUCTEME XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpOCHHE aTOMa, HAXOXKJIeHUE B mpupoac. Pusnmyeckue u
XUMHUYECKUE CBOMCTBA amtOMHUHMS. AM(POTEpHbIE CBOMCTBA OKCHJA U THIPOKCUIA
AITIOMUHUSL.

XKeneso: nonoxkenue B [lepuoguyeckoil cucteMe XUMUYECKHX AJIEMEHTOB /1.
N. MenneneeBa, CTpOCHME aToMa, HaxOXKJIE€HWE B mpupone. Dusznyeckue u
XUMHUYECKUEe CBOMCTBA xkese3a. OKcuibl, THAPOKCHUIBI U coiu xkene3a (1) u xenesa
(1), wux cocraB, CBOWCTBA W TOJy4YeHUEC. XUMUUECKUIl IKCHEPUMEHNL.
O3HAaKOMJICHHE C 00pa3IaMy METAJJIOB M CIUIAaBOB, WX (PU3NYECKUMH CBOWCTBAMH,
M3yUYCHHE PE3YyJbTAaTOB KOPPO3UH METAIOB  (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCHIA KAJIbIIUS U HATPUS C
BOJOW (BO3MOYKHO HCIIOJIb30BAHUE BHUICOMATEPUAIIOB), HCCIIEIOBAHUE CBOWCTB
KECTKOM BOJABI, TMpolEecca TOPEHUs Kejle3a B  KHUCIOpoAe (BO3MOXKHO
WCTOJB30BaHUE BUJIEOMATEPUATIOB), TMPHU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX
peakiuii Ha WOHBI: MarHus, Kajiblus, alloMUHUS, UHKA, xene3a (1) u xenesa
(1), memu (1), HaOmOJCHWE W OMHCAHHE MPOLECCOB OKPAIIWBAHHS TUIAMCHH
MOHAMH HATpUsl, KaJIKs U KaJablus (BO3MOKHO UCMOJb30BAHUE BUEOMATEPUAIIOB),
ucciaeoBaHue aM(OTEPHBIX CBOMCTB TUJPOKCHUJIA ATIOMHHHUS M THAPOKCHIA
IIMHKA, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHeuIe MeTaibl U UX
COCMHEHUSD.

XuMHS M OKPYKAIOLIAA cpelaa

BemectBa u marepuanbl B NOBCEIHEBHOM XU3HM 4YeJloBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XMMUYECKHX peakiuii B ObITy. [lepBas momoipb mpu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.



XUMHUECKOe 3arps3HeHHe OKpY’Kalolle cpensl (MpeaenbHas IOMyCcTUMAast
KOHIIeHTpanus BemlecTs, Aanee — [1JIK). Ponb XxuMun B pemeHun SKOIOTHYECKUX
npoOsem.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3lioB MaTepraioB (CTEKIIO, CIIABbl METAJIIOB, TOJMMEPHBIE
MaTepualbl).

Mescnpeomemmunle ceazu

Peanuzanuss MeXnpeaMeTHBIX CBS3€d MNpU H3YYEHUHM XUMHHM B 9 Kjacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME KakK OOLMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUH, TaK U TOHSATUHN, SBIISIONIMXCS CUCTEMHBIMH JIJISI OTCIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO ITHKJIA.

OOmMe ecTecTBEHHO-HAy4YHbIE MOHATHS: HAay4YHbIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccuuKamms, TMEePHOANYHOCTh, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEpPEHUE, MOJIelNb, SBJICHHUE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTCPHAIIHI.

dusnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOMbBI, PATUOAKTUBHOCTh, MOJEKYJA, DJIEKTPUUYECKUM 3apsil, MPOBOJHHUKH,
MOJIYIPOBOJHUKH, JUAJCKTPUKHA, (POTOIIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, T'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAsT
peméTKa, CruiaBbl, (U3MYECCKUE BEIMYMHBI, CIMHUIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocunTes, apixanue, Owocdepa, sKOCUCTEMA, MUHEPAIbHbBIE
yInoOpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE IOPO/IbI, MOJIE3HBIE
UCKOTIaeMbIe, TOTUIHMBO, BOJ/IHbIE pecypchl.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJbTaTbl OCBOCHHUS MPOTpaMMbl OCHOBHOI'O  OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YEHHs] XMMHHM B €AUHCTBE y4yeOHOU U
BOCITUTATEIbHOM NEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKHUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH, NPUHSATHIMH B
oOuiecTBe MpaBUjIaMM M HOpPMaMu IOBEIEHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN 00yYarOIIUXCSl.

JIM4HOCTHBIE ~ PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM  IIO3UTHBHBIX LEHHOCTHBIX OpUEHTAaUUHd U
pacUIMpEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nNAaTPpHOTHYECKOr0 BOCIHUTAHMS. IICHHOCTHOIO  OTHOIICHHS K
OTEYECTBEHHOMY KYJBTYPHOMY, MCTOPUYECKOMY M HAay4YHOMY HAaCIEIHUIO,
MOHUMAaHUsl 3HAYCHHUS XUMHUYECKONM HayKu B JKU3HU COBPEMEHHOTO OOIIECTBa,
CITIOCOOHOCTH BJIAACTh JOCTOBEPHOU MHGPOPMAIIUEH O MEePEOBbIX TOCTHKECHUIX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW XMUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA; 2) IPAKIAHCKOT0 BOCTIMTAHUS

MPEJICTABICHUSI O COLMAJIbHBIX HOPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOW H  APYrHMX  BHJAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM NEATEIbHOCTH TPH
BBITIOJTHEHUH Y4Y€OHBIX, TIO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUM XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX MTPOCKTOB, CTPEMJICHUSI K B3aUMOTIOHUMAaHUIO
M B3aWMOIIOMOIIM B TIPOIIECCE OTOM Y4YeOHOW MAESATEIBHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEICHUE M IIOCTYNKM CBOMX TOBAapUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;
3) HEeHHOCTH HAYYHOTO0 MO3HAHMS. MHPOBO33PECHYCCKUE IMPEACTABICHUS O
BEIIECTBE M XWMHUYECKOM PEAKUHH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKU M COCTABIAIOLIME OCHOBY JJIsl MOHUMAaHUS CYUIHOCTH HAy4YHOU
KapTUHBI MHUpA, TMPEJICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
MPUPOABI, B3aMMOCBS3SX YEJIIOBEKA C MPHUPOJHOW CpEloW, O PpOJd XUMHH B
MO3HAHUU 3THX 3aKOHOMEPHOCTEH; IMO3HABATEIbHBIE MOTHUBBI, HAIIPABICHHBIE HA
MOJIydeHHE HOBBIX 3HAHWM 10 XUMHUHU, HEOOXOAMMBbIC A OOBICHCHUS
HaOII0JaeMbIX TPOIECCOB W SIBJICHUM, TO3HABaTEJIbHOW, WH(OPMAIIMOHHOW U
YUTATENbCKON KYJBTYpbl, B TOM YHCJIE€ HaBBIKOB CaMOCTOSITENIbHOW pabOThl C



y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JHUTEPATypOil, JOCTYNMHBIMA TEXHUYECKUMHU
cpeacTBaMu MH(GOPMAIIMOHHBIX TEXHOJIOTHIA; HHTEpEC K OOYYEHHIO M TIO3HAHHUIO,
JM0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHUIO, POEKTHON
U UCCIIEZI0BATEIBCKON MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH H
ypOBHS 00yueHUs B JaJIbHEHIIIEM;

4) ¢dopMupoBaHHsI KYJIbTYPbI 310POBBSI. OCO3HAHHUEC IICHHOCTU >KU3HH,
OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 3J0POBBIA 00pa3
KU3HH, OCO3HAHWE MTOCIICICTBUIA M HETIPUITHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS
QJKOTOJIsl, HApPKOTHUKOB, KYypEHHUS), HEOOXOJUMOCTH COOJIOJICHUS TpaBuil
0€30MacHOCTH MpHU OOpalIeHUH ¢ XUMUYECKUMHU BEIIeCTBAaMHU B ObITY U peanbHOU
KHU3HU; 5) TPYAOBOr0 BOCIHTAHMA: HHTEPEC K MPAKTUICCKOMY H3YUCHHIO
npodeccuit U Tpylna pa3IM4YHOIO pPOJia, YBAKEHHE K TPYyAYy U pe3yJbTraraMm
TPYIOBOW JI€ATENBHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUM 1O XUMHHM, OCO3HAaHHBI BBIOOP HHIMBHUAYAJIbHOW TPACKTOPHH
MPOJIOJKEHUS 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMUH, OOIIECTBEHHBIX UHTEPECOB u noTpeOHOCTEH, YCHEIHON
npoecCHOHaNbHON  NESITEIbHOCTH W Pa3BUTUA  HEOOXOAMMBIX  YMEHHH,
TOTOBHOCTh aJalTUPOBAThCS B MPOPECCHOHAIBLHOU cpefe; 6) IK0JOrn4ecKoro
BOCIIMTAHMSA: DKOJOTMYECKH LEJIECOO0pa3HOE OTHOIIEHHE K NPUPOAE Kak
UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBAaHMS, IOHUMAHUE LIEHHOCTH
310poBOTO M Oe3omacHOro oOpasza JKW3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PU3MUECKOMY M TICUXWYECKOMY 370pPOBBIO, OCO3HAHUE LIEHHOCTH
coOJII0/IeHUs MpaBuJl 0€30M1aCHOTO MOBEJIEHUS NPU padOTe C BEUIECTBAMH, a TAKXKE
B CUTYaIIMX, YTPOXKAIOIMIUX 3JOPOBBIO U KU3HU JIHOJIEH; CIIOCOOHOCTH MPUMEHSITh
3HaHUSA, MMOJYyYaeMble NPU U3YYEHUH XUMHH, Uil PEIICHUS 3a7ad, CBSA3AHHBIX C
OKpYXarUed MPUPOAHON CpPEAOM, Jis TOBBIILICHUS YPOBHS 3SKOJOTHUYECKOU
KYJbTYpbl, OCO3HaHUSI II100aTBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTeu
UX PEIICHHS MOCPEICTBOM METOJIOB XUMHH, SKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS
PYKOBOJACTBOBAaTbCSI UM B IO3HABATEJIbHOM, KOMMYHHUKATHBHOW W COLIMAJIBHOU
MIPaKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeIMETHBIX pE3YyJbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMupoBaHUsST MHUPOBO33pPEHUs OOIEHAY4YHbIE TOHSTHS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (HAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
HCTIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpeAMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX NPEIMETOB (POPMUPOBATH MPECTABICHUE O IICJIOCTHOM
HAay4YHOW KapTHHE MUpA, U YHUBEpCaJbHbIE yueOHbIe NeHCTBUS (TTO3HABATEILHEIE,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpblE o0ecrneynuBaoT (popMupoBaHUe



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBJICHUIO ydeOHOMU
JESITEILHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCcAJbHbIE yueOHbIe neiicTBus ba3oBbie

Jornyeckue JeMcTBHUSA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUW: PACKPhIBATh CMBIC XHMHUUYECKUX TMOHATHH (BBIACIATH MX XapaKTEepPHBIC
NPU3HAKH, yCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU IOHATHSIMH), HCIIOJIH30BATh
MOHATHUS I OOBSICHEHUS OTAEITBHBIX (DaKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUH [IJIs1 KJIaCCU(PUKAIMM XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUH,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIC CBSI3M MEXJIY OOBEKTaMH H3Yy4CHUS,
CTPOHTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIC, JESTyKTUBHBIC, 110 aHAJIOTHH),
Jie7aTh BBIBOJIbI M 3aKJIFOUEHUSI; yMEHUE PUMEHSTh B MPOIIECCE MO3HAHUS TTOHATHUS
(mpeaAMETHBIE W METalmpeJAMETHBbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIENH,
UCIIOJIb3YyEeMbIe B XUMHH, MPEOOpPa3OBBIBaTh ITUPOKO IPUMEHSIEMbIE B XUMHH
MOJICTIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 2JIEMEHTA), XUMUYECKas
dbopmysia W ypaBHEHHE XHUMHYECKOM peakiMu — TMpU PEUICHUH Y4eOHO-
MO3HABATEJbHBIX 337a4, C YUETOM ATUX MOJIEIBHBIX MPEICTABICHUI BBISIBISATH U
XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKU U3yYaeMbIX OOBEKTOB — XHUMHYECKHUX
BCILIECTB M XUMHYECKUX PEAKIIMH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, IPUINHHO-
CJICJICTBEHHBIC CBA3U U MPOTUBOPEYHS B U3YUAEMBbIX MPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

YMEHHUE HCIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KAayeCTBE OCHOBBI [JIsi (OPMHPOBAHUSI THUIIOTE3BI TIO
MIPOBEPKE MPABHIHHOCTH BBICKA3BIBAEMBIX CYXKICHHUI; MPHOOPETCHHE OMBITA IO
IJJAHUPOBAHWIO, OpPTaHM3AIlM W TIPOBEICHUIO YUYCHHUYECKHX DKCIICPUMEHTOB,
yMeHue HaOII0aTh 3a XOJOM IPOIecca, CaMOCTOATEIHLHO MPOTHO3UPOBATH €T0
pe3yabTar, GopMyIupoBaTh 000OIIECHHS M BEIBOJIBI IO Pe3yJIbTaTaM IIPOBEAEHHOTO
OTbITa, MCCJIEAOBAHUS, COCTABJIATH OTUET O MpojeiaHHON pabote. Pabora ¢
uHopmanmen:

yYMEHHUE BBIOMPATh, aHATM3UPOBATh M HHTEPIIPETUPOBATH HH(GOPMAITHIO
Pa3IUYHBIX BUIOB U (DOPM TPEICTABIICHHUS, MTOTYYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJICP)KaHMS, CIIPABOYHBIC
mocoOus, pecypcel MHTepHeTa), KPUTHYECKH OIICHUBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(OpMaIuio;

YMEHHUE TPUMEHSATh Pa3IMYHbIE METOJBI M 3alPOCHl MPHU IMOUCKE U OTOOpE
nH(OpMAIIMU W COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOIUMBIX ISl BBITIOJHCHHUS
y4eOHBIX ¥ TIO3HABATEIBHBIX 33J1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITa B
00JJTaCTH  WCIIOJIB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,



OBJIQJICHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAHMS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (JOpMY MpeJICTaBlIeHNs HHDOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/la4yd  HECJIOKHBIMU CXEMaMH, JharpamMaMu,
apyrumu popmamu rpadukd ¥ MX KOMOMHALMAMHU; YMEHHE HCIOJB30BaTh U
aHAIM3UpOBaTh B TMpoIllecCe YYEOHOM M HCCIEHOBATENbCKON NIEATETbHOCTH
UHGOPMAIIUIO O BIUSHUM MPOMBIIIIEHHOCTH, CEIBCKOTO XO3SIIICTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIOIIEeH MPUPOTHOM Cpe.Ibl.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:

yMEHHUs 3aJlaBaTh BOMNPOCHl (B XxojAe¢ aAuanora W (W) JUCKYCCHH) TIO
CymiecTBy  oOcCyxgaeMol  TeMbl, (HOpMyIHpOBaThH CBOM  MPEIOKCHHS
OTHOCUTEJILHO BBIMOJHEHUSI MPEAJIOKEHHOW 3aJauyd; YMEHUS IMPEACTABISTH
[OJIyYCHHBIE  pE3yJIbTaThl IO3HABAaTEIBHOW JIEATEIIBHOCTH B  YCTHBIX H
NUCBMEHHBIX  TEKCTaX; JedaTb IPE3CHTAlMI0  PE3YJIbTATOB  BBIITOJIHECHHUS
XUMUYECKOTO JKCIEpPUMEHTa (J1a00paTOpHOTO OIbITa, JabopaTopHOM padOThI 1O
UCCJIEIOBAHUIO CBOWCTB BEIIECTB, YYEOHOrO TMPOEKTAa); YMEHHsS y4yeOHOTO
COTPYJHMYECTBA CO CBEPCTHHMKAaMU B COBMECTHOM IIO3HABATEIILHOM W
UCCIIEZIOBATEIbCKON JAESITENbHOCTH IPU PEIIEHUH BO3HUKAKOLIUX MpoOjIeM Ha
OCHOBE Yy4€Ta OOIIMX MHTEPECOB M COIJIACOBaHUsS MO3UIUN (00CykAeHUsA, OOMEH
MHEHUSIMH, «MO3TOBbIE€ IITYPMbDY), KOOpPJMHALHUS COBMECTHBIX JCHCTBUH,
oTpesiesIeHUEe KPUTEPHEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON paboThl U ApyTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHUE CaMOCTOATENILHO ONPEAEIISATh LENIN AEATENbHOCTH, IIJIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSATEeNbHOCTh, BBIOUPATh Hanboee 3PGeKTUBHBIE CIOCOOBI PEIIeHUs YUEOHbIX U
MO3HABATENIbHBIX 3aJ]a4, CAMOCTOSITEJIBbHO COCTaBIIATh WIIM KOPPEKTUPOBATH
IPEJIOKEHHBIA  QITOPUTM  JEUCTBUM NPU BBINOJHEHUHU 33JaHUM C Y4ETOM
MOJyYEHUS] HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEaKIMsIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UENH, YMEHHE
UCIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IIPEAJIaracMble€ B YCJIOBUU 3aJaHUMH.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
coliepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAay4YHbIE 3HAHUSA, YMEHHS M CIOCOOBI
nercTBul, crnermuduUecKue JUIS  IpeaMeTHOM obnacth  «XUMHS», BHIIbBI
NEATEIbHOCTH MO  MOJYYEHHUIO HOBOIO  3HAHWS, €ro HMHTEpIpeTaluH,
npeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xoniy oOyuenus B 8 kiiacce npeaMeTHbie pe3yJibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:



* PACKPBIBaTh CMbBIC OCHOBHBIX XMMHYECKUX TOHATHUNA: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJAHOPOAHAsS), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJIIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIHLHOCTb, CTEIMEHb
OKHCJICHUS, XMMHYECKasi PEaKIus, KiIacCu(PHUKanus peakiuii: peaxuu
COCAMHEHUS, PEaKIUU PAa3JIOKEHUS, PEaKIUU 3aMEIICHUs, pPeaKIuu
oOMeHa, K30- U IHJIOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aromMa, aToMHas OpOuTalb, PAaaAUYC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAsl U HEMOJspHAs KOBaJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJs BEIIECTBa
(TporeHTHAsE KOHILIEHTpAIUsi) B PacCTBOPE;

 WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX TIOHSATUUA H
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;

* UCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIeHUs (hOpMYJT BELIECTB
Y YPaBHEHUM XUMHYECKUX PEAKIIUIL;

* OIIPE/ICIISITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHA/JIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUHEHUN M0
dbopmynam, BHA XUMHUYECKON CBsI3M (KOBAJIEGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

 packpeiBaTh cMbIci Ilepuonuueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTH CBOICTB
XUMUUYECKUX AJIEMEHTOB OT MX mojiokeHus B Ilepuoauyeckoii cucreme,
3aKOHOB  COXpPAaHEHHS  MacChl  BEIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOTrapo;

- ONMUCHIBATh U XapakTepuzoBaTh TabauuHyro dopmy Ilepuoauueckoit
CUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounast noarpynmna (b-rpymnma)y, maneie u
OOJBIIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguueckas cuctema Xxumudeckux osjemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij spa, 00IIee YUCIO0 IEKTPOHOB
U pacrpeeieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

« KJTacCU(UIIMPOBATh XMMUUYECKHUE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTBa,
XUMUYECKHE peakiuu (10 YUCIy W COCTaBy YYAaCTBYIOIIUX B PEaKIUU
BEILIECTB, O TEIIOBOMY A (PeKTy);



* XapaKTepHu30BaTh (OMHUCHIBATh) OOLIME XWMHUUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPXkKAAs ONMCAHUE PUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

* IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMHUYECKHX IIPEBpAILCHUA B
Pa3INYHBIX YCIOBUSAX;

* BBIYUCIISATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO [IOJIF0 XMMHUYECKOTO 3JEMEHTa Mo (opMysie COEAUHEHUS,
MAacCOBYK) [IOJIFO BEIIECTBA B PacTBOpPE, IPOBOAWUTH PACUYETHI 11O
YPaBHEHUIO XUMHAYECKOU PEAKLINH;

* IPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIBHONU NEATEIbHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMaTH3aIuio, KiaccHu(uKaImio,
BBISIBIICHHE TIPUYWHHO--CJICJCTBEHHBIX CBS3CH — I M3Y4YEHUS CBOMCTB
BEIIECTB M XHMHYCCKUX PEAKIUH, EeCTECTBCHHO-HAyYHBIE METOMIbI
MO3HAHUSA — HAOJIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

- CJICZIOBATh MpaBUJIaM IOJIb30BaHUSI XMMUYECKOU MOCYA0U U 1a00paTOpPHBIM
o0opyJoBaHUEM, a TakKe IMpaBuiaM oOOpalleHusi C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBIMIOJHEHUIO JIaOOPATOPHBIX
XUMUYECKUX OINBITOB IO TOJYYEHUIO U COOMpPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJOpPOJa U KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONPENECIEHHON MACCOBOW JO0JIEM PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI TI0 PaCliO3HaBaHUIO PaCTBOPOB
1IeJI0Ye M KHUCJIOT C MOMOUIbI0 MHIAMKATOPOB (JaKkMyc, (eHon(TanenH,
METWJIOpPAHX U APyTrue).

K xonity oOydenusi B 9 kijiacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

* PACKPBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHATHNA: XUMHYECKUN
AJIEMEHT, aTOM, MOJIeKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYCCKasT PEAKIUsI, XUMHUYECKasl CBS3b, TCINIOBOW 3P (HEeKT
peakinuu, MOJb, MOJSPHBIA  00BEM,  pAaCTBOP,  DJIEKTPOIUTHI,
HEDIJICKTPOJUTHI, JJICKTPOIUTHUECKAST JUCCOIUAIUS, PEAKIIMU HOHHOTO
oOMeHa, KaTajiu3aTtop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCICHHE W  BOCCTAaHOBJICHHE,
ajtoTponus, aMm(pOTEepPHOCTh, XUMUYECKast CBsA3b (KOBAJICHTHAs, MOHHAs,



METa/NInyecKasi), KpHUCTaJUIM4eckass pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEeaKUWH, MPEAeIbHO JOIyCTUMas
koHuenTpanus [1/IK Bemecrna;

* WJIUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKMX TIOHATHUH W
IPUMEHSTH 3TH NOHATHUS IIPU ONMCAHUU BEUIECTB U UX MPEBPAILICHUI;

* ICTIOJIB30BaTh XUMHUECKYIO CUMBOJIHUKY JJIsI COCTaBICHHs (OpMYJT BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIINM;

* OIIPEACIISTh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX DJIEMEHTOB B
COCAMHEHUAX PpA3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTb BEIIECTB K
onpenenéHHOMY KIJIACcCy COEIUHEHHH 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA M0 XUMUYECKOU (opMyIe, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTaHWYECKUX COECAMHEHWM, THUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

- packpbiBaTh cMbICH Ilepuomumueckoro 3akoHa JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAHME: OIMCHIBATH M XapaKTEepU30BaTh
tabnuunyio (opmy Ileproandeckoil cUCTEMbl XMMHYECKUX 3JEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpynma (A-rpynma)y U «mobouyHas
noarpynmna (b-rpymnma)», maibie ¥ OodbIIME MEPUOABI, COOTHOCUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCI B NEPUOJUYECKON Tabmuue, C
YUCIIOBBIMU  XapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee YHCIO JJIEKTPOHOB U
pacrpesieieHue MX IO 3JEKTPOHHBIM CJOSIM), OOBSACHATH oOIIMe
3aKOHOMEPHOCTU B MU3MEHEHUHM CBOMCTB JJIEMEHTOB M UX COCIMHEHUM B
npeaenax MajblX IEPUOIOB U IJIABHBIX NOATPYNN C YUYETOM CTPOEHUS HUX
aTOMOB;

* KJJacCU(UIIMPOBATh XMMUYECKHE DIIEMEHTHI, HEOPraHWYECKHE BEUIECTBA,
XUMUYECKUE peakuuu (10 YUCIY M COCTaBY YYACTBYIOIIMX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO W3MEHEHHIO CTEMEeHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

- XapaKTepu3oBaTh (OMHUCHIBATH) OOMmME U CcHelUuPUUECKUe XUMHUYECKHUE
CBOMCTBA NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPkKIAasi ONUCAHUE
MIpUMEPAMHU MOJIEKYJISIPHBIX YW HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIIUM;

* COCTaBJIATb ~ YPAaBHEHHUS  DJIEKTPOJUTHYECKOM  JUCCOLUMALMM  KHCIIOT,
LIEJI0YEN U COJIEU, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIMUi, TMOATBEPKIAIINX CYIIECTBOBAHHUE
TEHETUYECKOM CBA3U MEXIY BEUIECTBAMU PA3JIMUHBIX KJIACCOB;



* pPaCKpbIBaTh  CYIIHOCTb  OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUi
MOCPEICTBOM COCTABIICHUS JICKTPOHHOTO OajlaHCca dTUX PeaKLni;

* IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH TPOTEKAaHUS XUMHYECKHX TMPEBPAIlCHUN B Ppa3TUUHBIX
YCITIOBHSX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opmyse COoeauHEeHMUs,
MacCcoBYyIO [IOJII0O BEIIECTBA B PAcTBOpPE, MPOBOAUTH PACYETHI IO
YPaBHEHHIO XUMHUYECKON PEaKIIny;

- cOOMIOIATh MpaBUIa MOJIB30BAHUS XUMHUYECKON MOCYA0M U 1a00paTOpHBIM
o0opy/noBaHHEM, a TakkKe INpaBwia oOpallleHuss C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKLUMUSMH IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHUIO U COOMpPAHHMIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa U YTJIEKUCIIOTO Ta3a);

* IPOBOJIUTH PEAKLUH, OATBEPXKIAIOIINE KaYECTBEHHBI COCTAaB Pa3IMYHbIX
BEIIECTB: PACMO3HABATh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOAWI-,
kapOonat-, (Qocdar-, cunukar-, cyiabdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHSA M HMOHBl HU3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIWE B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

* IPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBLHON NEATENbHOCTH — aHAIMU3 U
CUHTE3, CpaBHEHHE, O000O0IleHHe, CUCTEMATU3alli0, BBISIBJICHUE
MPUYNHHO-CIICICTBEHHBIX CBS3€H — I W3YYCHHs] CBOWCTB BEUIECTB H
XUMHUYECKUX PEaKIMi, eCTeCTBEHHO-HAayYHbl€ METOAbl IO3HAHUS —
HaOJI0IeHNe, U3MEpPEHHEe, MOJEIUPOBAaHUE, SKCIEPUMEHT (peajbHbId U
MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpOHHbIe (LM (POBbIe)
n/n TeM IPOrpaMMbl Bceero KoHTpoamuse TipaxTaaeckue o0pa3oBaTe/bHbIC PecypChl
padoThI padoTshI
Pasnean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumusi — BaxkHas 00JacTh
11 €CTECTBO3HAHUS " Bu6mmorexa [IOK
' NPAKTHIECKOH IeATeILHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YeJioBeKa
BemntecTBa 1 xummdeckue bu6nunorexa LIOK
12 peakuu 15 1 0 https://m.edsoo.ru/7f41837c
Hroro o pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bo3nyx. Kucnopon. Ilonsitue bubmuoreka [IOK
2.1 00 oxcuaax 6 0 0 https://m.edsoo.ru/7f41837c
Bonopoa.llonsitue o kucnorax bubmuoreka [IOK
2.2 U COJIAX 8 0 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsr. [lonsitue 06 bubmuoreka [IOK
2.3 OCHOBaHUX 5 1 1 https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIaCChI bubnuotexa [JOK
2.4 HEOPraHWYECKUX COCIUHEHUN 11 1 1 https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30
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Pa3nen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aknuu

[Tepuoauueckuit 3aKOH u
[Teproaudeckas crcreMa Bub6suoreka [IOK
31 XuUMHYECKUX daeMentos J[. H. ! 0 https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMuyeckas CBA3b.
bubmuoreka [{OK
3.2 OxpcrmTensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
bubnuoreka [{OK
Wroro no pasneny 15 https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
Peseparoe Bpems 3 0 https://m.eds00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68 4
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9 KVIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
Nen/ HauMeHoBaHMe pa3/ie/ioB U TeM (undposbie)
@I IpPOrpaMMbI Beero Koutpoabubie | IlpakTuyeckue o0pasoBaTe/bHbIE
padoThI padoThI pecypcesl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKun
[ToBTOpEeHUe U yriay6ieHue 3HaHUH OCHOBHBIX bu6mmoteka LJOK
11 paszuenoB Kypca 8 kiacca 5 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX bubmmoreka [JOK
1.2 peakuuii 4 0 0 https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
13 XUMUYECKUE peaklui B pacTBOpax 8 1 1 https://m.edso0.ru/7f41a636
Uroro no pazgeny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
OO0mas XxapakTepuCTUKa XUMHUUECKUX bubmuoreka [IOK
2.1 aneMeHToB VIIA-rpymnmsl. ["anorenst 4 0 1 https://m.edso0.ru/7f41a636
OO0mass xXapakTepUCTHKA XHUMHUYCCKHUX
29 smemeHToB VIA-rpymmel. Cepa u eé 6 0 0 bubmiorexa [OK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OGmmas XapaKTEePUCTUKA XUMHUYECKHUX
23 sneMenToB VA-rpymmsl. A3ot, pocdop u ux 7 0 1 bubmmoreka [IOK

COETUHEHUS

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

OO0mas XapakTEepPUCTHKA XUMHUYECKHUX
24 snementoB |VA-rpynnel. Yriepox u 8 2 BH6HT’IOTeKa LOK
KPEMHH 1 MX COSIIMHEHNS https://m.edso0.ru/7f41a636
Hroro mo pazneny 25
Pa3zgen 3. MeTa/JIbI M BX COETUHEHU ST
. bubnunoreka LIOK
3.1 Obutue cBoiicTBa METAIIOB 4 0 https://m.eds00.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxkneiime Metamisl 1 UX COSTUHEHUS 16 2 https://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kaomasi cpeaa
bubmmoteka IIOK
4.1 BemectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 0 https://m.eds00.ru/7f41a636
Hroro no pasneny 3
bubmmoreka IIOK
Pesepproe Bpems 3 0 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7
ITOYPOYHOE INIVIAHUPOBAHUE 8 KJACC
Ne Tema ypoxa KoumnuectBo yacos Jlata JJ1eKTPOHHBbIE LM (PPOBBIE
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n/n U3y4YeHus o0pa3oBaTe/bHbIE
Beero Kourpoubnubie | IIpakTuyeckue CCVDCLL
padoThI padoThI pecyp
IIpenmer xumuu. Posib XUMHM B KU3HU bubmuorexa [JOK
yenoBeka. Tena u BelecTna 1 0 0 05.09.2023 | https://m.edsoo.ru/ff0d210c
ITousgaTue o MeTomax MO3HAHUSI B XUMUU bu6mmoreka [IOK
1 0 0 05.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
paboThI B 1abOPaTOPUU U IPUEMBI Bu6morexa IIOK
oOpamienus ¢ 1abopaTopHbIM 1 0 1 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTtele BemecTBa U cMecd. CrocoObl bu6mmoreka [IOK
pasjiesieHus: cMeceit 1 0 0 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
cMecel (Ha MPUMEPE OYUCTKH 1 0 1 Brbmmorexa LIOK
MOBAPEHHOI COMH)» 19.09.2023 | https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
ATOMEI M MOJICKYIIEL 1 0 0 19.09.2023  https://m.edsoo.ru/ffod2a6c
XuMHYECKrEe dJIEMEHTBI. 3HAKU bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DJIEMEHTOB 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
TIpocTeie 1 CI0XKHBIE BEIIECTBA 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6e
bu6mmorexa [IOK
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0

03.10.2023

https://m.edsoo.ru/ff0d2d50
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3aKOH IOCTOSHCTBA COCTaBa BEILECTB.

bu6mmoreka [IOK

10 Xumnueckas (opmyna. BaneHTHOCTBH )

ATOMOB XMMHUYECKHX IEMEHTOR 03.10.2023 | https://m.edsoo.ru/ff0d2eae
OtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK

11 OTHOCHTENIbHAST MOJICKYIISIPHAST Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
MaccoBast 101 XUMAYECKOI'0 dJIEMEHTA bu6mmoreka [IOK

12 B COCIMHEHUU 10.10.2023 https://m.edsoo.ru/ff0d350c
Konunuectso Bemiectra. MoJib. bubmuorexa [JOK

13 MounsipHas Macca 17.10.2023 | https://m.edsoo.ru/ff0d5230

OU3NYECKUE U XUMUYECKUE SABJICHUS. bubnuotexa [JOK

14 XuMHUYECKast PeaKIus 17.10.2023 | https://m.edsoo.ru/ffod37fa
IIpu3Haky u ycioBus NPOTEKaHUSA bubnuorexa [JOK

15 XUMHUYECKHUX PEAKITHIA 24.10.2023 | https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHUsI MACChl BEILIECTB. bu6mmoreka [IOK

16 XUMUYEeCKUE YpaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudyecTBa, Macchl

17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKHUX Bubnmorexa IIOK
peakimii 31.10.2023 | https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMHUECKUX peakiiui

18 (coeTMHEHNs, PA3I0KEHHs, 3aMEIEHHU, BH6H_H0TeKa [OK
o6Mera) 31.10.2023 |  https://m.edsoo.ru/ff0d3f34
M. B. JlomonocoB —

19 Y4EHBIMIHIUKIIONIEIUCT. bubnnorexa [JOK
O0o01Ienne U cHCTEMATU3AIIN 07.11.2023 | https://m.edsoo.ru/ff0d40c4
3HAHUM
KonTtponbHast padora Nel o treme bubnuorexa [IOK

20 «BelecTBa 1 XUMHYECKHUE PEAKITUM 07.11.2023 | https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucnoponx — anemeHnT u 14.11.2023 | https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
®usnueckue U XMMUYECKHUE CBOMCTBA

29 kuciaopoga  (peakuum — OKHMCJIEHMS, bubmuorexa TIOK
ropenue). [lonsTHE 06 OKCHIAX 14.11.2023 | https://m.edsoo.ru/ff0d4614
CniocoObl MOTy4eHUs KUCIOpO/ia B

23 1a060PaTOPHH ¥ MPOMBIIIEHHOCTH. iH6H_I;I/OTe$a HOI/<fde497
[Ipumenenue kuciopoaa 21.11.2023 ftps://m. &ds00.ru 8
TennoBoii 3QPeKT XUMMUIECKOI
peaKIuu, TOHSATUE O Bu6mmoreka [JOK

24
TEPMOXMMHYECKOM YPABHEHUH, 3K30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIHUIX
TormBo (He(Th, yroib M MeETaH).

25 3arps3HeHUE BO3[yXa, CIIOCOOBI €ro BH6H_HOTGK3 LHOK
MPEIOTBPAIIICHHS 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pabora Ne 3 o Teme

26 «Ilonyuenue u cobupaHue KUCIOPO/Ia, bubsmorexa LIOK
H3ydeH e Ero CBOHCTEY 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
Bonopoa — snemeHT 1 npocroe bubnuotexa [JOK

21 BeecTBo. Haxoxaenue B mpupoje 05.12.2023 | https://m.edsoo.ru/ff0d4ddo0
®uU3NyecKue W XHMHUYECKHE CBOWCTBA bubnuorexa [JOK

28 BojIopoja. [IpumMeHenne Bogopoa 05.12.2023 | https://m.edsoo.ru/ff0d4ddo0

bu6mmoreka [JOK

29 [ToHsiTHE O KUCIOTAX U COTSAX

12.12.2023

https://m.edsoo.ru/ff0d50d2
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Croco0bl osTy4eHus: BOJOPOa B

bubmuoreka [JOK

30 nabopaTopuu 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

31 «IToydeHue U coOMpaHue BOAOPOa, BH6H_H°TeKa LOK
3yHeHHe ero CBOHCTBY 19.12.2023 | https://m.edsoo.ru/ff0d4f42
MoutsipHbiii 00bEM Ta30B. 3aKOH bubnmoreka [JOK

32 Asoranpo 19.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0bnéMa, KOJIMYECTBA

33 BEIECTBA Ta3a 110 €ro WU3BECTHOMY BH6H.HOTeKa LHOK
KONTMUECTBY BEIIECTBA HITH 06BEMY 26.12.2023 | https://m.edsoo.ru/ff0d55a0
Boruncnenus 006EMOB ra3oB 1Mo

34 YPaBHEHUIO PEAKIUK Ha OCHOBE 3aKOHA bubsmorexa LHOK
06BEMHBIX OTHOIICHMI 308 26.12.2023 | https://m.edsoo.ru/ff0d5708
dusnyeckue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK

35 BOJBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK

36 WHJUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bonpa kak pactBopurenb. HacelleHHbIE

37 Y HEHACBIIIEHHBIE PACTBOPHI. ]?]H6H_I;I/0Tega HOI/ideSMO
MaccoBas 107151 BEILIECTBA B pacCTBOPE 16.01.2024 {ips.//m.eas00.Ml
[TpakTrueckast padota Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢ Bu6moreka [OK

38 ONpEIENEHHOM MacCOBOH nomIeH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
Kontponbnas padora No2 o teme bubnmnoreka [JOK

39 «Kucnopoa. Bonopoxa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
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Oxcuppl: cocTaB, Ki1accupuKaims,

bubmuoreka [JOK

40 HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmiorexa [OK
OKCHIIOB 30.01.2024 | https://m.edsoo.ru/ff0d664e
OcHoOBaHHUS: COCTaB, KJIaCCU(PUKAIIHS, bu6mmoreka [IOK

42 HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
[lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK

43 OCHOBaHUM 06.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kitaccudukanms, bu6mmoreka [IOK

44 HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0dfee2
[lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK

45 KHCIIOT 13.02.2024 @ https://m.edsoo.ru/ff0dfee2
Conmu  (cpemHue): HOMEHKIIATYypa,

46 CIIOCOOBI MOJTy4EHHs, XUMHUYECKUE bu6morexa [HOK
CBOJCTBA 13.02.2024 | https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME Bu6miorexa IIOK
COCTUHEHUIN)

I'eneTnyeckass CBSI3b MEX]y KIIAcCaMH bubnnorexa [JOK
48 HEOPraHWYECKUX COCIMHEHUI 20.02.2024 | https://m.edsoo.ru/00ad9a50
19 O0o01IeHre U cucTeMaTu3alus 3HaHU! bubnmoreka [JOK

27.02.2024

https://m.edso0.ru/00ad9cb2
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KonTtponbnast padora Ne3 o reme

bu6mmoreka [IOK

50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX
CcoeqUHeHHi" 27.02.2024 | https://m.edsoo.ru/00ad9ela
[lepBble TOMBITKA KJIacCU(UKAITUN

51 XMMHYECKUX 3J1eMeHTOB. IloHsaTHE O bubmiorexa [OK
IPYTINAX CXOMHBIX HIEMEHTOB 05.03.2024 | https://m.edsoo.ru/00ad9ffa
Ilepronnueckuii 3aKOH U

52 [lepuonnueckas cucTeMa XHMHUYECKHUX BH6HT’IOT6K3 LOK
snementos JI, M. Menjeneesa 05.03.2024 | https://m.edsoo.ru/00ada52c

bubmuorexa [JOK

53 11epnobt, rpyIibl, NOATPYIIIbL 12.03.2024  https://m.edsoo.ru/00ada52c
Crpoenue artomoB. CoCTaB AaTOMHBIX bubnnoreka [JOK

>4 aznep. M3oromnel 12.03.2024 @ https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK

55 aToMoB JieMeHTOB [lepromuueckoii brbmmotexa LIOK
cuctemsi JI. V. Menneneesa 19.03.2024 | https://m.edsoo.ru/00ada6bc
XapakTepucTuka XUMHYECKOTO

56 AJIEMEHTA 110 €ro MOJIOKEHHUIO B Butmmoreka [JOK
[Tepunonuueckoii cucreme JI. U. 19.03.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenwne [lepuogndeckoro 3akoHa st

- pa3BuTus Hayku U npaktuku. J[. 1. Bu6smorexa LIOK
Menpenees — y4eHbId, nearor 1 26.03.2024 | https://m.edsoo.ru/00ada96e
IpaXKTaHUH

- DIIEeKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK

XUMHUYCCKUX 3JICMCHTOB

26.03.2024

https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK
59 MorHas XMMIIECKAS CBASH 1 09.04.2024 | https:/m.edsoo.ru/00adac34
KoBanenTHas noyisipHasi XuMudeckas bubmuorexa [JOK
60 CBSI3b 1 09.04.2024 | https://m.edsoo.ru/00adaab8
KoBanenTHas HenmonsipHas XUMHYECKas bubmuorexa [JOK
61 CBSI3b 1 16.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHb okucneHus 1 16.04.2024 | https://m.edsoo.ru/00adae28
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
63 peakuuu 1 23.04.2024 https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCITUTENIN U BOCCTAHOBUTEIIN 1 23.04.2024 https://m.eds00.ru/00adb076
65 Kontponbnas padorta Ne4 o teme 1 bubnnoreka [JOK
«CtpoeHune atroMa. XUMUYIECKas CBSI3b» 30.04.2024 |  https://m.edsoo.ru/00adb486
Peseprubriit ypok. O60011eHIE U bubnuorexa [JOK
66 CHCTEMATHU3AIIUs 3HAHUI 1 30.04.2024 | https://m.edsoo.ru/00adb33c
PeseprubIit ypok. O60011eHNE U bubnuoreka [JOK
67 CHCTEMATHU3AIIUsA 3HAHUI 1 14.05.2024  https://m.edsoo.ru/00ad9ch2
PesepBHslit ypok. O600111eHNE U bubnmnoreka [JOK
68 crucTemMaTu3auuvs 3HaHUN 1 14.05.2024  https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KUIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

No Nlata oOpa3oBaTe/ibHbIE
o/n | Temaypoxa Beero | Komtponbmbie | IpaxTmueckue | yyyuenus | PeCyper!
T
padoThI padoTshI
[Iepuognueckuit 3aKOH.

n Ilepnoanueckas cucreMa L 0 0 Bubmnoreka LIOK
XUMHUYECKUX 3eMeHToB /1. 1. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B HM3MEHEHUU

2 CBOMCTB XMMHYECKHX 3JIEMEHTOB 1 0 0 brbmorexa [IOK
HEpBBIX TPEX TIEPHOJIOB 06.09.2023 |  https://m.edsoo.ru/00adb6b6
Knaccudpukanus u  HOMEHKIATypa bu6mmoreka [IOK

3 HEO 1 0 0 https://m.eds0o.ru/00adb

praHUYECKUX BEIIECTB 13.09.2023 ps://m.edsoo.ru/00adb7e2
Bunsl XxuMuueckoil CBSI3M U THIIBI bu6mmoreka [JOK

4 KPUCTAJUIMYECKUX PELIETOK 1 0 0 13.09.2023  https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpeHue u yrnyOaeHue 3HaHUH 1 1 0
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay 20.09.2023
Knaccudukanus XuMHYeCKUX peaKIIHii bubmuorexa [JOK

6 1o 1 0 0 https://m.edsoo.ru/00adbeh

pa3sIUYHBIM IIPU3HAKAM 20.09.2023 ps://m.edso0.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOU

7 peakiyu. [TOHATHE O TOMOTEHHBIX U 1 0 0 Brbmmorexa LIOK

TeTepOTeHHBIX PEAKIISX 27.09.2023 |  https://m.edsoo.ru/00adbe9a
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IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.
(DaKTopBI, BJIIMAIOINHUE Ha CKOPOCTH

8 XAMHYECKOM pPEAKLMU MU IOJOKECHUE Bhn6n3;)Te1;a HOIjoo de28
N HMIICCKOLO 27.09.2023 ttps://m.edsoo.ru/00adc28c
paBHOBECHUS
OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bu6mmoreka [IOK

9 peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust SMEKTPOTUTHUCSCKON

10 muccouuanui. CUIbHBIE U c1a0ble Bubmmorexa [IOK
IEKTPOIHTHI 04.10.2023 | https://m.edsoo.ru/00adcd68

. bubmunorexa [JOK

11 Vlonnble ypaBHEHNUs peakiui 11.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U

1 OCHOBaHUU B CBETE MPEICTABICHUH 00 Bu6miorexa IIOK
BJICKTPOIMTUYECKON TUCCOLHAINN 11.10.2023| https://m.edsoo.ru/00add5d8
XuMHYECKHE CBOMCTBA COJieH B

13 cBETe TIpeICTaBIICHHI 00 bubsmorexa LIOK
EKTPOIHTHIECKOH JHCCOMHATIN 18.10.2023 | https://m.edsoo.ru/00add8b2

14 [TonsiTHe o ruaponM3e conei bubnnoreka [JOK

18.10.2023| https://m.edsoo.ru/00add9d4

15 O06o01IeHre U cucTeMaTH3alus bubnmoreka [JOK

3HAHUH

25.10.2023

https://m.edsoo.ru/00addd12
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[IpakTuueckas padora Ne 1.

bubmuoreka [JOK

16 «Perenue 3KkcriepuMeHTaIbHbBIX
3a1a9» 25.10.2023 |  https://m.edsoo.ru/00addbfa
KonTtponsnast padora Ne2 o reme

17 «DNEeKTpONUTHYECKas TUCCOLMALINS. brbmorexa [IOK
XUMHYECKUE PEAKIIUU B PACTBOPAX)» 08.11.2023 | https://m.edsoo.ru/00addecO
OO61mas XxapakTepuCTHKa raJOreHoB.

18 XMMUUECKHE CBOMCTBA Ha IPUMEPE bubmuorexa TIOK
xyopa 08.11.2023 | https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHas  KUCJOTa,

19 XWMHYECKHUE CBOMCTBA, MOJyYECHUE, brbmorexa LIOK
IpEMeHeHHE 15.11.2023| https://m.edsoo.ru/00ade104
[TpakTiueckast pabota Ne 2 o teme

20 «lTonyueHue COJIAHON KUCIIOTHI, bubsmorexa LHOK
HayaeHHe 8 CBOHCTRY 15.11.2023 | https://m.edsoo.ru/00ade348
Boruncnenus o YpaBHEHUSIM

21 XUMHYECKUX PEAKIMM, €CII OMH U3 bubsmorexa LIOK
PEAreHTOB J1aH B H30BITKe 22.11.2023 | https://m.edsoo.ru/00ade488
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubnuorexa [JOK

22 VIA-rpymmbt 22.11.2023 | https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUY CEPBHI.

’3 Haxoxaenne cepbl u eé CO@EII/IHGHI/IffI B Bu6mnoreka [JOK
npupozie. XMMHIECKHE CBOHCTBA CEPBI 29.11.2023 |  https://m.edsoo.ru/00ade64a

24 CepoBo0pO/1, CTPOCHHE, bubnmoreka [JOK
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(bu3HUECKHE ¥ XMMUYECKHE CBONCTBA 29.11.2023 |  https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHUCIIOTA,

25 pusnMyeckne WM XMMHUYECKHE Brbmiorexa [IOK
CBOMCTBA, IPUMEHEHHE 06.12.2023 | https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE ITPOMBILIIEHHOI'O criocoba
HOJy4EHUsI CEPHON KUCIIOTBHI. Bubmorexa [[OK

26 XUMHYECKOE 3arPA3HCHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’Karollel cpeibl COeAMHEHUSMU
cepsl
Briuncinenne mMaccoBOM IOJM BBIXOA bu6mmoreka [IOK

21 MPOJIYKTa PeakLuu 13.12.2023  https://m.edsoo.ru/00adec8a

OOm1ast XxapaKTEpUCTHKA YIIEMEHTOB

08 VA-rpynmsbl. A30T, paclipocTpaHeHHe bubnnorexa [HOK
B IIpupoie, GU3NYECKUE U 13.12.2023 | https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOMCTBA
AMmmuak, ero  (QusMueckue u

29 XUMHYECKUE CBONCTBA, MOTYYEHHUE U Brbmorera [IOK
NpHMeHeHe 20.12.2023 | https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

30 «ITonyyeHne aMMHaKa, U3y4eHHe ero Brbmmotexa LIOK
CBOMCTEY 20.12.2023 | https://m.edsoo.ru/00adf180

31 A3oTHas KUCIOTa, € pusnueckue u bubnuoreka [IOK

XMMHYECKHE CBOMCTBA

27.12.2023

https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB M COJIEH
aMMOHHSI B Kau€CTBE MHUHEPAIbHBIX

bu6mmoreka [IOK

32 YAO0OpCHUIA. XuMH4ecKoe 27.12.2023 | https://m.edso0.ru/00adf518
3arps3HEHNE OKPYKAIOIIEH cpeibl
COCAMHEHUSMH a30Ta
®dochop. Oxcun dochopa (V) u

33 dbocdopras kucnora, GU3MIECKUE U brbmorexa LIOK
XUMUECKUE CBOHCTBA, TOMyCHHE 10.01.2024 | https://m.edsoo.ru/00adf68a
Hcnons3oBanue GochaToB B KauecTBE

" MUHEPATBHBIX YIOOPCHHIA. Bu6mmoreka [JOK
3arps3HCHIE IPUPOJHOI CPE/IbI 10.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEHHUE B

35 npupojie, GU3NIECKUE U XUMUICCKHEC bubmuorexa LIOK
CBOCTBA 17.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpundeckue u

36 XUMHUYECKHE CBONCTBA. Bubmmoreka [JOK
OKOJIOTHYECKHE MPOOIIEMEI, 17.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ OkcuIoM yriepoaa (1V)

) bu6mmoreka [IOK

37 YronbHas KHCIOTa H €€ CoNHu 24.01.2024 | https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme

38 "ITomyuenue yriaeKucsaoro rasa. Butmoreka [IOK
KagectBennas peakius Ha 24.01.2024 @ https://m.edsoo.ru/00ae027e

KapOoHaTHOH"
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[lepBoHauanbHble TMOHATHA 00

39 OPraHUYECKHX BELIECTBAX KaK O bubmmorexa IIOK
COETMHERNSX YTIepO/a 31.01.2024 | https://m.edsoo.ru/00ae054¢
. bu6mmoreka [IOK
40 KpemHui 1 ero coeHeHns 31.01.2024 | https://m.eds00.ru/00ae080a
" [IpakTuueckas padora Ne 5. bubmumorexa [IOK
Pelienue skcepuMeHTAIbHBIX 3a7a4 07.02.2024 | https://m.edsoo.ru/00ae0bf2
no teme «BaxHeilne HEMETaUIbl U
UX COCMHEHUS»
KonTposnbnas pabora Ne3 mo teme

42 «BaxHellne HeMeTaIbl U HX bubmorexa [IOK
COCTMHEHU» 07.02.2024 | https://m.edsoo.ru/00ae0e18
OO6m1as xapakTepucTUKa XUMHUECKUX
AJIEMEHTOB — METAJLIOB.

13 Meranueckas CBsi3b U Bu6miorexa [IOK
MCTaITMYCCKat KpUCTAILTHHCCKas 14.02.2024  https://m.edso0.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBA
METaJIIOB
XUMUYECKUE CBOMCTBA METAJIOB.

44 DIeKTPOXUMHIECKHUIA psn bubmorexa IIOK
HaNpSKEHUH METAIOB 14.02.2024 | https://m.edsoo.ru/00ae1156
O61mue crnocoOb! MOTyYeHUs
MetasuioB. CrutaBel. Beraucienus mo

45 YpaBHEHUSM XUMUYECKUX PEAKIN, bu6muorexa [JOK

21.02.2024 | https://m.edso0.ru/00ae1156

€CJIM OJIH U3 PEareHTOB CONEPIKUT
npuMecH
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46

IIonsatue o KOppO31uu MCTAJIJIOB

bubmuoreka [JOK

21.02.2024 | https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
4l IHenoumpie MeTanb! 28.02.2024 | https://m.edsoo.ru/00ae14b2
OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
48 KaJus 28.02.2024 | https://m.edsoo.ru/00ae14b2
Illenouyno3eMenbHbICE  METAIbl  — bu6mmoreka [IOK
49 KaIbILIMA U Mardui 06.03.2024 https://m.edsoo.ru/00ae15e8
50 Baxwueiime coeTMHEHNS KalbLUs bubnuorexa [JOK
06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATU3AIUS
3HaHHH 13.03.2024
JKEcTkoCcTh BOJIBI M CTIOCOOBI €6 bubmuorexa [JOK
52 YCTpaHEHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTD BOJIBI U METOJIBI €€ BH6H.HOTCKa LOK
ycTpanenHs” 20.03.2024 | https://m.edsoo.ru/00aelae8
5 bu6mmoreka [IOK
4 AIIOMAHNH 20.03.2024 | https://m.eds00.ru/00aelc64
AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
95 TUJPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 AKeneso 27 03.2024 | https://m.edso0o.ru/00ae1d86
Oxcubl, TUIPOKCUBI U COJIU Kene3a bubnmnoreka [JOK
> (1) n xeneza (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
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O00011eHHE U CUCTEMATU3ALMS

58 .
3HAHUH 10.04.2024
[IpaxTuueckas padora Ne 7.
- Pemenne skcriepuMeHTaIbHBIX 3a]1a4 Bu6muorexa [JOK
1mo Teme «BakHeHIIne MeTaibl B UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Bbruncnenus no ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
peareHToB /1aH B H30BITKE WM Bu6suorexa [JOK
60 COIEPIKUT MpUMecH. Brrancnenus 17.04.2024 | https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06001IeHre U cUCTeMaTH3aIHs
3HAHUU 24.04.2024
Konrtponsnas padora Ne4 o reme
62 «BaxHenmme MeTalibl U UX
COEZMHEHUS 24.04.2024
Bemecrtsa 51 MaTepuabl B bubnmnoreka [JOK
63 MOBCEIHEBHOM XKU3HH UeI0BeKa 15.05.2024 https://m.edsoo.ru/00ae3f50
XHUMHUUYECKOE 3arpsI3HEHUE bubnuoreka [IOK
64 OKPY’KaIOILEeH Cpebl 15.05.2024 @ https://m.edsoo.ru/00ae4270
Pone xumuu B perieHnn bubnnorexka [JOK
65 9KOJIOTHYECKUX MpobdIemM 22 05.2024 | https://m.edso0o.ru/00ae4270
66 PesepBuslit ypok. O60011eHME 1 bubnnoreka [JOK

cUCTeMaTHu3anus 3HaHUN

22.05.2024

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



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

Pesepublit ypok. O6001enue u bubmumoreka [IOK
67 CHCTEMATHU3ALIUs 3HAHUI 1 29.05.2024 | https://m.edsoo.ru/00adb33c
Peseprublit ypok. O6o0mIeHNE U bubmumorexa [IOK
68 CUCTEMATU3aLMs 3HAHUU 1 29.05.2024 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA OBA3ATEJBHBIE YYEBHBIE
MATEPHAJIBI VIS YYHEHUKA

. Xumus, 8 kiace/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBerenue»

. Xumus, 9 kimace/ I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.,
AxkmmonepHoe oOmectBo «M3natenbctBo «lIpocBemienne» TaOIULIBL:
[lepnoanyeckas cucreMa XUMUYECKUX AeMeHToB []. H.

MGHIIGJIGGBa, Ta6JII/II_[a paCcTBOPUMOCTH, BJIGKTpOXI/IMHLIeCKI/Iﬁ paa

HAIIPSKCHUA MCTAJIIIOB

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Metoanueckoe-niocooue-mis-yuntens.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbI
CETH

HUHTEPHET
https://educont.ru/?utm_source=elju
r https://edu.skysmart.ru/
https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/






