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IHHOACHUTEJBHASA 3AIINCKA

[IporpammMa TO XWMHWKM Ha YpPOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBlicHa Ha OCHOBe TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOIA
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha ocHOBe (denepanbHO pabouyel MporpaMMel
BOCIIUTAHUS U C YUYETOM KOHIIENIIUU MPENoiaBaHus y4eOHOTro mpeaMeTa « XUMUS»
B 00pa3oBaresbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MpEACTaBICHUE O LENsAX, OOIIeld CTpaTeruu
oOy4eHMs, BOCHUTAaHUS W Pa3BUTHSI OOYYAIOIIMXCS CPEACTBAMH YYEOHOTO
npeaMera, yCTaHaBIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep>KaHHue,
npeAycMaTpUBaeT pacIpeleeHue €ro IO KiaccaM U CTPYKTypUPOBaHUE IIO
pasienaM M TeMaM NOporpaMMbl MO XHUMHH, ONPEAEHSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJEAOBATELHOCTh  M3YUYECHHUSI XUMHUHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOro MpOIECcca, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcsi, OMNpEACNIseT BO3MOXKHOCTH TIpeIMeTa  JUIs
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTelbHOM
MporpaMMbl HA YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHus, a Takke TpeOOBaHUMN K
pe3ynbTaTaM 00y4YeHUS] XUMUU HAa YPOBHE 1IeJIeH U3yUeHUs TIPeIMETa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIIbHOCTH OO0YYaloImIerocsi Mo OCBOCHHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XUMHUH CIYXUT OCHOBOM i (POPMUPOBAHUS MHPOBO33PECHHUS
oOydaromierocsi, ero MpejaCTaBICHUN O MATEPHAIBHOM €IWHCTBE MHPA, BAXKHYIO
posib urparotT (GOopMUpPyEMbIE XHMHEH MPEICTABICHUS O B3aMMOMPEBPAIICHUIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSIX PEIIeHUS TI100aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH  JIJii  CaMOpasBUTUA U
dbopMupoBaHUs KyJIbTYpPhl JUYHOCTH, €€ 0011ei 1 (YHKIIMOHATHHON I'PaMOTHOCTH;
BHOCUT BKJIaJ B (QOpPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB WX CaMOCTOATEIbHON y4eOHOW JIESITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HMCCJIEAOBATEILCKUX YMEHHH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM >KM3HMU, TaK U B MPOQPECCUOHATLHON NEATECIbHOCTH, 3HAKOMUT CO
cnenuUKON HAyIHOT'O MBIIIICHHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsAIa HA
€UHCTBO TMPUPOJBI M 4YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTaloM B
dbopmHpoBaHUU €CTECTBEHHO--HAYYHOU I'PaMOTHOCTH oOy4Jaronmxcs;



croco0CcTBYET (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBJICHUS B OOYYCHUM XUMHUHU OOECIICUMBAIOTCS CICIH(PUKON
colepkaHusi  y4eOHOro TpeIMeTa, KOTOPBIM  SIBISIETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKU XMMUHU HA ONPEACIEHHOM dTare e
pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0 00pa3oBaHHsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYarOUUMHUCA CHUCTEMbl TNEPBOHAUYAJIBHBIX MOHATHUA XHUMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHACJIBbHBIX 3HAYMMbBIX TOHSITHI
OPTraHUYECKON XUMHH.

CtpykTypa coaep’kaHusi MPOrpaMMbl 10 XUMHUHU C(HOpPMHUpPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa kK e€ uzydeHuro. ConaepkaHUE CKIIAJIbIBAETCS W3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOMN
peakiuu. OO0e AT CUCTEMBl CTPYKTYPHO OpPraHU30BaHbI [0 MPUHIUITY
MOCJIEI0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUUECKUX IMPEIACTABICHUM
pPa3HOro YpOBHS:

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

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

- YU4CHUA O CTPOCHHUU aTOMa U XUMHUUYCCKOMN CBA3U,

- MPEACTABICHUN 00 3JIEKTPOJIUTUYECKOM ITUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopetnueckne 3HaHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKH
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JPYyroMy, BBINONHAS (GYHKIUM OOBSICHEHUS M TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW NMPAKTUYECKOTO NMPUMEHEHHS M TOJIYyYEHUS
U3y4aeMbIX BEILIECTB.

OcBoenne mporpaMMmbl TIO XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHUS O XUMUYECKOW COCTABJIAIOIIEN HAyYHOM KapTHUHBI MUpPa B JIOTHUKE
€€ CHCTEMHOM NPUPOJbI, LUEHHOCTHOIO OTHOWIEHHWS K HAyYHOMY 3HAHUIO H
METOJaM IIO3HAaHWS B Hayke. M3ydeHWe XMMHM IPOUCXOAUT C IPUBJICYEHUEM
3HaHUW W3 paHee HU3YYECHHBIX YYEOHbIX mpeaMeToB: «OKpyXaromuii Mupy,
«buonorus. 5—7 knacce» u «Pusnka. 7 Kiaccey.

[Ipy wu3ydeHMH XUMHUU TNPOUCXOAUT (POPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKd KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JNEATEIbHOCTA YEJIOBEKa U KakK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.



3agadya yd4eOHOro mnpeaMera COCTOMT B (DOPMHUPOBAHMM CHUCTEMbI XUMHUYECKHX
3HAaHUN — BaKHEUIMX (haKTOB, MOHSITHH, 3aKOHOB U TEOPETUUECKUX TMOJ0KCHUH,
JOCTYMHBIX O0O0OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKd, B
MpUOOIIEHUH K HAay4YHBIM METOJIaM TIO3HAHUS TP M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Y4eOHO-IIO3HABAaTEIbHOW U y4eOHO-HCCIIEIOBATEIIHCKON
JeSTETPHOCTH, OCBOCHHMM TIPaBWJI OE€30MacHOTO OOpaimieHHsl C BEIIeCTBAMHU B
MMOBCEIHEBHOM KU3HH.

[Ipy u3ydyeHnr XMMUU Ha ypPOBHE OCHOBHOI'O OOINETO O0Opa30BaHMS Ba)KHOE
3HaYEHUE MPUOOPEN TaKUe 1EIH, KaK:

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

- HANpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYEeCKOe MpPHOOIIECHUE
00yYaroImMXcsi K CaMOCTOATEIIbHOM IMO3HABATENbHON JESITEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUS, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

- oOecrieueHue YCIIOBHI, CIIOCOOCTBYIOIIUX IPUOOPETEHUIO
OOydJaroIMMHUCSl  OMNbITa  Pa3HOOOpa3HOW  NEATENBHOCTH, TO3HAHUA U
CaMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIICTEHIMI), HWMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE JUIsl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

- dbopmupoBanue oOmIeH (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UHCIE YMEHUU OOBACHITH M OIICHUBATH SIBJICHUSA
OKPYXKAIOIIET0 MHpA, UCIOJIb3Ys] 3HAHUS U ONBIT, MOJYYEHHBIC NMPU W3YUCHUU
XUMUH, TPUMEHITh WX IMPU PEIICHHH Tpo0JeM B TOBCEAHEBHON JKM3HU U
TPYZIOBOU JIEATEIBHOCTH;

- (dopmupoBaHre y OOyYarONIMXCS TYMAHUCTUYECKUX OTHOLIEHUH,
MOHMMAHUS LIEHHOCTH XUMHUYECKMX 3HAHUWA JUIsi BBIPAOOTKH HKOJIOTMYECKU
1eJeCO00pa3HOro TMOBEJIEHUsS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXpaHEHMs CBOETO 310POBb U OKPY’KAIOLIEH IPUPOSHOMN CPEBI;

- pa3BUTHE MOTHUBALIMU K O0YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY Npo(uis U HampaBlIE€HHOCTH JajbHEHIIero
oOy4eHwusI.

OOmiee uWcIO dYacoB, OTBEAEHHBIX [UISI HM3YyYEHUS XWMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pazoBanws, coctabiseT 136 yacoB: B 8 kitacce — 68 wacoB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUASA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE IOHATHS

[Ipenmer xumuun. Ponp XMMUH B KM3HU 4Y€JIOBEKA. XHMUS B CUCTEME HAYK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOgax MO3HAHWS B XMMHH. UUCTBIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMeCei.

ATOMBI ¥ MOJEKYIbl. XUMUYECKHE 73yeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOoB. [IpocThie U CloXKHbBIE BellecTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumudeckas ¢popmyia. BaaeHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
ITIOCTOSTHCTBA cocTaBa BemiecTB. OTHOcUTENbHAs aToMHas Macca. OTHOCHTEIIbHAS
MOJICKYJIIpHas Macca. MaccoBast 10J11 XUMHUYIECKOTO DJIEMEHTA B COSMHEHUH.

KomuuectBo BemectBa. Monb. MonsipHas macca. B3anMocCBs3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €AWHHUIl BelmiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCTUHEHMIA.

duznvecKkrue ¥ XUMHUYECKHUE SBJICHUSI. XUMHAUYECKass peakius U e€ Mpu3HaKu.
3aKOH COXpAaHEHHUS MAacChl BEIIECTB. XMMHUYECKHEe ypaBHeHus. Kiaccudukarms
XUMUUYECKUX PEeaKIUi (COeTMHEHHUS, Pa3JI0KECHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii  IKCnepumenm: 3HAKOMCTBO C XHMHUYECKOM TOCYAOM,
npaBuiamMu paboThl B J1abopaTopuu U NpuéMamu oOpamieHus ¢ J1abopaTopHBIM
obopymoBaHuEM, U3yYeHHEC U oOmHcaHue (U3NUYECKUX CBOMCTB 00pasIoB
HEOPTraHWYECKUX BEIIECTB, HAOMOeHne (U3NUecKuX (TJIaBJICHUE BOCKA, TAsTHUE
JbJIa, paCTUpaHUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIIUS BOJbI) U XUMHYECKUX
(ropeHue cBeud, MPOKAJTMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBUE MeJa C
KUCIIOTOW) SIBJICHHWM, HaOMIOJIEHUE ¢ ONHMCAHWE NPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakIuil (pa3ioKeHHe caxapa, B3auMOJIEUCTBUE CEPHOUN KHUCIOTHI C
xjopuaoM Oapus, pasznoxkenue rtuapokcupa wmenu (II) npu  HarpeBanuwm,
B3aUMOJIEHCTBUE jkeiie3a ¢ pacTBopoMm coiu meau (II), uszyuenue cmocoOGoB
paslesieHusi CMeceil: C TOMOIIbI0 MarHuTta, (UILTPOBAHHE, BHITIAPUBAHUE,
TUCTWIUIALIAS, XpomaTtorpadusi, TMPOBEACHUE OUYUCTKH TOBApPEHHOW COJH,
HaOJII0JICHUE W OINKCAHUE PEe3yJIbTAaTOB IMPOBEICHHS OIbITA, WITIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3/IaHKE MOJIeJIe MOJIEKYJ (I1apOCTEPIKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPrAaHUYECKHX BelECTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucimopon — 3iaeMEHT U mpocToe
BemecTBO. HaxokneHwe Kuciopojga B NpUpoJe, (PU3NYECKHE W XUMHUYECKHE



cBoiictBa (peakuuu ropenus). Oxcunwl. IIpumenenue xkucnopona. CrocoObl
MOJIYYCHHUs] KHUCTopoAa B JabopaTopuu U mpombiluieHHOcTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — aIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoii 3(h(dEeKT XUMHUYECKONW pEeaKIMHh, TEPMOXHMMHUYECKHUE YypaBHEHUS,
9K30- M DHIAOTEPMHUYECKHE pEAKUMU. TOIIMBO: Yrojlb M METaH. 3arps3HEHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — nsnemenT u mpocroe BenlectBo. Haxoxknenue Bogopoma B
npupoae, GU3MYECKMEe UM XUMUYECKHE CBOMCTBA, TNPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kucnotsl u conm.

Monsipabiil 00BEM ra3oB. Pacu€Tel M0 XUMHUUYECKUM YPABHEHUSIM.

@dusnueckne CcBOWCTBAa BOAbl. Boxa kak pactBopurens. PacTBOpEI.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBA B pacTBOpe. XUMHYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Posib pacTBOpOB B mpupoAe U B KU3HU 4elloBeKka. KpyroBopoT BoAbl B PUPOJE.
3arps3HeHne NpUpOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmyeckux coeauHeHuit. Oxcuawl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEepHbIE) U
HeconieoOpazyromue. Homenknarypa oxcugoB. Dusznyueckue W XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccudukaiuss OCHOBaHUW: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHuil. Pu3nyecKue M XUMHUUYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

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

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

Xumuueckuili 3IKcnepumenm: KA4eCTBEHHOE OIPEICICHUE COJICPKAHUS
KHCIIOpPOJila B BO3MyXe, IMOJy4YeHHE, COOMpaHUE, pACIO3HABAaHUE W M3YYCHHE
CBOKMCTB KHCJIOpOJa, HAOJIOJIEHUE B3aWMOJCHCTBUS BEIIECTB C KHUCIOPOJAOM H
yCIIOBHUS BO3HUKHOBEHHS M TIPEKpaIleHUs TopeHus (Mmokapa), 03HAKOMIICHHUE C
oOpasllaMi OKCHJIOB U OINKMCAaHWE WX CBOWCTB, TIOJy4YCHHE, COOUpaHHE,
pacro3HaBaHWE€ W W3yYEHHUE CBOMCTB BOJOpoAa (TOpPEHUE), B3aMMOJICUCTBHE
Bojoposa ¢ okcuaoM meau (II) (BO3MOXHO HCMOJB30BaHUE BUIEOMATEpPHAIIOB),
HAOJFOICHAE  OOpa3IOB  BEMICCTB  KOJIMYECTBOM | MOJIb, HCCIEAOBAHHE
OCOOEHHOCTEW  pAacTBOPEHUS BEIIECTB C  PA3IUYHONM  PaCTBOPUMOCTHIO,



IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MAaCCOBOW JOJEU PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJIbI C METAJIaMU (HATPUEM U KaJIblIeM) (BO3ZMOYKHO
HCIIOJIb30BAaHUE BUJECOMATEPUATIOB), HCCIEJOBAHUE OOpa3LOB HEOPraHUYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJACHUE M3MEHEHUS OKPAaCKW MHIUKATOPOB B
pacTBOpax KHUCJIOT M 1Iesnoyell, nzydeHue B3aumozeiicTBus okcuaa meau (1) c
pacTBOPOM CEPHOM KHCIOTHI, KUCIOT C METaulaMHu, PEAKUWd HEWTpaau3alluu,
ITOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METAJUIA IPYTUM W3
pacTBOpa COJIM, PEIIEHUE HKCIECPUMEHTAIBHBIX 3aJa4 10 Teme «BaxuHeunmme
KJIACChI HEOPTAHUYECKUX COETUHEHUI.

IMepuognueckuin 3axkoH u lIlepuogmuyeckass cucreMa XHMHYECKHUX
nemeHToB JI. U. MenaeaeeBa. CtpoeHue aTroMoB. XHMH4YeCKasi CBS3b.
OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MONBITKM KJIAaCCU(PUKAIUU XUMHUYECKHUX 3JeMEHTOB. [loHsTne o
Ipynmnax CXOJHBIX 3JEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHBIE METaJlIbI,
raJIOr€Hbl, HHEPTHBIE ra3bl). DJIEMEHTbI, KOTOPbIE 00pa3yr0T aM(pOTEPHbIE OKCHUIbI
Y TUIPOKCUJIBI.

[lepnomnueckuit 3akoH. [lepuonnueckas cucrema XUMAYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  Koporkonmepuoanas ¥ JJIMHHONEpHOAHAs  (OpPMBI
[Tepunoanyeckoit cucrempl xuMuueckux 3ieMeHToB . . Menneneesa. Ilepuonst u
rpynnsl. OU3HYECKUM CMBICI MOPAIKOBOIO HOMEPA, HOMEPOB IEPUOJA U I'PYIIIbI
DJIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX szep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKMX  3JIEMEHTOB
Ilepnogmueckonn cucremnl . M. MenneneeBa. XapakTepuCTHKa XUMHAYECKOTO
3JIEMEHTA M0 ero nonoxenuto B [lepuoanueckoit cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAIUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOJAM.

3nauenue [lepnoanueckoro 3akoHa u Ilepuoanueckoi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTHUs HaykKh W npaxktuku. /. WM. MenneneeB — y4yéHbli u
rpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHas (MOJsIpHAsE M HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHuss.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
ITponecchbl okuciieHnsI 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-
BOCCTAaHOBUTEJIbHBIX peaKIUi (TOpEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHU).

Mesxcnpeomemmnunie ceasu

Peann3zanuss mMeXnpeaMETHBIX CBSI3€M NpH HM3YYEHUM XUMUHU B 8§ Kilacce
OCYILIECTBIISIETCA 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIUXCA CUCTEMHBIMU JJI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO--HAYYHBIC TTOHSATHS: HAYIHBIA (aKT, TUIOTE3a, TEOPHS,
3aKOH, AaHaliM3, CHUHTE3, KJIacCU(pUKALUs, MEPUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBICHUE.

®dusuka: Marepusi, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PaJUOAKTUBHOCTh, MOJEKYJA, AJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BEIECTBA, I'a3, (PU3NUECKHE BEIWYUHBI, SIUHUIIBI
M3MEpEHUs, KOCMOC, TIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, MOJIEC3HBIC
HCKOTaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJTACC BemecTBo M XUMHYECKAs peaKIus

[lepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHAX dJIEMEHTOB /1.
N. Menpeneea. CtpoeHue aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMHM CBOWCTB
XUMUYECKUX DJJIIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalus, KaldblUid MU UX
COCMHEHUN B COOTBETCTBUM C TIOJIOKEHUEM »dJeMeHTOB B llepnomnueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeniecTBa: BUAbl XMMHYECKOM CBS3H. THUMBl KPHUCTAJUIMUYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMNA KPUCTALUINYECKON PEIIETKU U
BHJIa XUMHUYECKOH CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Ppa3IM4YHBIM KjaccaM HEOPTraHUYECKUX
COCIMHEHUN, TeHETUYECKasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuxX peakiivil 1o pa3InuyHbIM NpHu3HaKaM (110 YUCITy
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY d(dekry, 1o
W3MEHEHUIO CTENEHEH OKHUCIICHHUS] XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U IHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopocth xumuueckoul peakiuu. [lonstre 06 0oOpaTUMBIX U
HEOOPATHUMBIX XUMHUYECKUX peakiusix. [IoHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuze. [lonaTne 0 xuMuueckoM paBHoBecuu. DaKTOPBI,



BIMAIONIME HA CKOPOCTh XHUMHUYECKOW PpEAKUUH M TOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTENIBHBIE ~ PEAaKUUHU,  DJEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHOM peaKkuu. CocraBnenue YpaBHEHHI
OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUHA C  HUCIIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus 3ME€KTPONUTHYECKON TUCCOUUALUU. DIIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
Katnonel, annonsl. MexaHu3M AMCCOLMALMHA BEUIECTB C PA3JIUYHBIMU BHUIAMH
XUMHu4eckoil csizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe€ 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBHUSI MPOTEKAHUS PEAKIIU MOHHOTO OOMEHa,
IIOJHBIE W COKpAlIEHHBIE HWOHHBIE YypaBHEHUs peakuuid. CBOMCTBA KHCIIOT,
OCHOBaHMM W COJied B CBET€ TMPEACTABICHUM 00 AIEKTPOIUTHUYECKOM
nucconuanyu. KauectBeHHbIE peakiny Ha HOHBL. [IoHATHE O THAPOIIU3E CONIEN.

Xumuueckuii Ikcnepumenm: O3HAKOMJICHUE C MOJICIAMHU KPUCTAUIMYECKUX
pPEUIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ajgMasa), CIJIOKHBIX BEHIECTB (XJIOpUJla HATpusi), HMCCIEAOBaHUE 3aBUCUMOCTH
CKOPOCTH XHMMHYECKOM pEaKIMH OT BO3JCUCTBUSA pPa3IUYHBIX (PaKTOPOB,
HCCIIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIUAIUN
KHCIJIOT, IIeJoueld W cojied (BO3MOXHO HCIOJIb30BAHUE BHIIEO 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
BEIICCTB C IIOMOINBIO KAYECTBEHHBIX pEaKIMM Ha  HMOHBI, PpEIICHUE
AKCIIEpUMEHTAJIBHBIX 3a]1a4.

HemeTasiibl M UX COeIMHEHUS

O6mass xapakTtepucTuka TramoreHoB. (OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIe cTerneHu okucieHus. CtpoeHrne W (U3UYCCKHE CBOMCTBA IPOCTHIX
BEIIECTB — Tallor€HOB. XUMHMYECKHE CBOWCTBA Ha IMPUMEPE  XJopa
(B3auMojelicTBHE C MeTajulaMd, HeMeTaJUlaMH, IIeJiodaMu). XJIOPOBOJIOPO/I.
ConsHast KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJy4YeHUE, NMpUMeHeHue. [lelicTBue
XJOpa W XJOPOBOJOPOJa HAa OpPraHu3M dejoBeka. BakHeillme XJIOpUAbI U HX
HaXO0XXJICHUE B TIPUPO/IE.

O6mas xapakrepucThka 37JeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoeHue U (pusnyueckue CBOMCTBa
MPOCTHIX BEILECTB — KUCJIOPOAa U Cepbl. AJUIOTPONHbIE MOAU(BUKALIUN KUCIOPOIa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOAOpPO, CTPOEHUE, (PU3MUECKUE U



XUMHUYecKue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (¢uU3MUECKMEe M XHMHYECKHEe CBoicTBa (0OmIMEe Kak
MpeICTaBUTEeNsT Kjacca KUCIOT W crenududeckue). XUMHUYECKHE peakluu,
JeXallhie B OCHOBE MPOMBIIIIEHHOTO CIOCO0a MOJYYEHHS] CEPHOW KHCIIOTBHI.
[Ipumenenue cepHoit kucioThl. CoM CEpHON KUCIIOTHI, KAUeCTBEHHAs! peakiius Ha
cynbdar-uon. Haxoxnenue cepbl U €€ coequHEHUN B mpupoje. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOLIEH Cpelbl COECOUHEHUSMH Ccepbl (KHUCIOTHBIE JOK[IHU,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

O6mias xapakTtepuctuka 31eMeHTOB VA-rpynibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEMEHU OKUCICHUS. A30T, pacrpocTpaHeHHEe B MPHUPOJIE,
du3ngecKue U XUMHIecKue cBoiicTBa. KpyroBopot a3ora B mpupojae. AMMHAK, €ro
bu3nuecKue 1 XUMUYECKHUE CBOMCTBA, NOJydeHHe 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 TIPEeACTaBUTENS Kiacca KHUCJIOT W crenuduyeckue).
Hcnonp3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MUHEPAIbHBIX
ynoOopeHnii. XuMrU4YecKoe 3arps3HEeHUE OKPYKAIOIIeH cpebl COeMHEHUSIMU a30Ta
(KUCIIOTHBIE JOIU, 3arpsS3HEHHE BO3[yXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Monudukanuu docdopa, Pu3MUECKHUE U XUMUUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pocdopnas kuciora, pusnueckue 1 XUMHIECKUE CBOIMCTBA,
nosyaenue. McnonbpzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YAO0OPEHUH.

Ob6mas xapakrepucThka 37JeMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHBIC CTCNICHHW  OKWCICHHS.  YTIIEPOJd,  aJUTOTPOITHBIC
MOAU(UKALIUKA, PACHPOCTPaHEHUE B TPHUpPOJE, (GU3HUECKHE ¢ XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepona B npupozae. OKcuabl yriepoja, ux
du3nUeckue W XWMHYECKHE CBOWCTBA, JECWCTBHE HA JKUBBIC OPTaHU3MBI,
MOJIYYCHUE W MPUMEHCHHE. DKOJIOTHUECKHE MPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yraepona (IV), rumore3a rno6ambHOTO TOTEIUICHHWS KIWMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiau, X (U3NYSCKUE U XUMMHUUYECKHE CBOMCTBA,
NoJlydeHHe W TpuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-WOHEI.
Hcrnonp3oBanne kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIIBCKOM
XO3SIMCTBE.

[TepBoHaYaIbHBIC MMOHATHS 00 OPTAaHMYECKUX BEIISCTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIMIICPHH, YKCYCHAsT KUCIIOTA).
[IpupogHbie HWCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOJYKThl UX mepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaAX, OeNIKaxX, YIJeBoIax — U UX



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

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHME CBOICTBa, TMOIy4YCHHE U
npumeHenne. CoeauHeHuss KpemMHus B mpupoge. OOmue mpencraBieHus 00
okcuze kpemuus (IV) u xkpemuHueBoit kucinore. CUIMKAThl, UX HCHOJIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BakHelIe cTpouTeabHbIE MaTepHalbl: KEpaMuKa,
CTEKJIO, IIEMEHT, 0eToH, sxene300eToH. [Ipodrembl 0e30macHOro MCIONIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii  IKCnepuMeHm: U3ydeHue o00pa3loB HEOPraHUYECKUX
BEILIECTB, CBOWCTB COJSTHOM KHUCJIOTBI, MPOBEICHUE KAYECTBEHHBIX PEaKUUN Ha
XJIOPUI-UOHBI U HAONIOACHUE MPU3HAKOB UX MPOTEKAHHUSA, OMBITHI, OTPAKAIOIINE
(u3nuecKkue U XMMHYECKHE CBOMCTBA TaJJOTEHOB M UX COEAMHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C O00pa3laMHu XJIOPUIOB
(ra’oreHuz10B), O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COETUHEHUSIMH (BO3MOYKHO
HCIIOJIb30BaHKE BUJIEOMATEPUAIIOB), HAOIOJEHHUE TIpoliecca OOyIIMBaHUS caxapa
MOJI JIEUCTBHUEM KOHUECHTPUPOBAHHOW CEPHOW KHCIIOTHI, W3YYEHUE XHUMHUYECKHX
CBOMCTB pa30aBIECHHON CEpHON KUCIOTHI, IPOBE/ICHUE KAUeCTBEHHOM pEaKlui Ha
cynbaTHoH U HaOMIOJCHUE TMpU3HAKAa €€ TMPOTEKAaHMs, O3HAKOMJICHHUE C
(¢u3nueckuMu CBOMCTBaMH a30Ta, (ochopa U uX coeauHeHUN (BO3MOXKHO
WCIIOJIb30BaHUE  BHJIEOMATepHasioB), oOpa3umamMu a30THBIX U (HochOpHBIX
ynoOpeHuil, moyydeHue, coOMpaHue, paclo3HaBaHHME W U3YyYEHHE CBOMCTB
aMMUaka, MpoBeJCHNE KaYeCTBEHHBIX peaKkIuii Ha UOH aMMOHHS U pocdar-uoH u
M3Y4YEHUE TMPU3HAKOB HX MPOTEKAHUs, B3aUMOJEHCTBHE KOHUIEHTPUPOBAHHOMN
a30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPUAIIOB),
U3YYCHHE MOJIENel KPUCTALTMYECKUX PemeToK anmasza, rpadura, ¢yiepeHa,
O3HAKOMJIEHHE €  TPOLECCOM  aacopOIMM  pPacTBOPEHHBIX  BELIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHMBOrasa, MOJydyeHHUe, coOMpaHue,
pacno3HaBaHME€ M  M3YyYEHHWE CBOWCTB  YIVIEKUCJIOrO rasza, MpOBEIACHUE
KaueCTBCHHBIX PEaKIMil Ha KapOOHAT W CHJIMKAT-UOHBI M U3yUYEHUE TIPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHMEH CHIMKATHONW MPOMBIIUIEHHOCTH,
pelIeHre SKCIEepUMEHTANbHBIX 3a/ad 1o Teme «Baxkueillnne HemeTalsibl U UX
COEIMHEHHUSI.

MeTa/uibl M KX COeTUHEHHS

OO6mrast XxapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUU
nx mnosoxeHus B llepuomnueckon cucreme xumuueckux isnemMeHToB /[l W.
MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTayioB. Merajminyeckas CBs3b U
METAJUIMYECKAsT ~ KpPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHYECKHU  Psf



HanpspKeHU MeTtaioB. @U3MYecKre U XMMUYECKHE CBOMCcTBa MeTaiioB. O01ue
CIoCOOBI TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3UHM METAJIOB, OCHOBHBIC
crocoObl 3amuThl MX OT Koppo3uu. CruiaBwl (CTajnb, YYTyH, AIOPAITIOMUHUM,
OpoH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[I{enouHble MeTAUIBL: MOJOKEHUE B [leproguyeckoid cUCTEME XMMUYECKHUX
sanementoB JI. M. MeHnaeneeBa, CTpOEHHME MX aTOMOB, HaXOXICHHUE B IPUPO/IE.
du3znyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUAbl U
TUAPOKCUILI HATpusi W Kanus. [IpuMeHeHue WIEIOYHBIX METAUIOB W HUX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METaUIbl MarHuid M KajJbllUM: IIOJIOKCHHE B
[Tepunoanyeckoit cucreme xumuueckux anemMeHToB Jl. 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: osoxenue B [lepruoauyeckoid cUCTEME XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMa, HAXOXKJIeHUE B mpupoac. Pusnyeckue u
XUMHUYECKUE CBOMCTBA aqtOMHUHMS. AM(POTEpHbIE CBOMCTBA OKCHJA U THIPOKCUIA
ATIOMUHUSL.

XKeneso: nonoxkenue B [lepuoguyeckoil cucteMe XUMUYECKHX AIEMEHTOB /1.
N. MenneneeBa, CTpOCHME aToMa, HaxOXKIeHWE B mpupone. Dusnyeckue u
XUMUYECKUe CBOMCTRA xese3a. OKcuibl, THAPOKCHU B U coiu xkene3a (1) u xenesa
(IIT), wux cocraB, cBOWCTBA M TMOJY4YEHHE. XUMUYECKUI IKCHEPUMEHN:
O3HAaKOMJICHHE C 00pa3IaMy METAJJIOB M CIUIAaBOB, WX (PU3NYECKUMH CBOWCTBAMH,
M3yUYCHHE PE3YyJbTAaTOB KOPPO3UH METAIOB  (BO3MOXKHO  HCIIOJb30BaHUE
BHJICOMATEPHUAIIOB), OCOOEHHOCTEN B3aUMOACHCTBUS OKCHAA KAJIbIUS U HATPHUS C
BOJOW (BO3MOYKHO HCIIOJIb30BAHUE BHICOMATEPUAIOB), HCCIIEIOBAHUE CBOWCTB
KECTKOM BOJABI, TMpolEecca TOpPEHUs Kejle3a B  KHUCIOpoAe (BO3MOXKHO
WCIIOJB30BaHUE BUJIEOMATEPUATIOB), TMPHU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX
peakiuii Ha WOHBI: MarHusi, Kajiblus, alloMUHUS, IUHKA, xene3a (II) u xenesa
(IIT), mequ (I1), HaOmroAeHUE W OMUCAHWE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU
MOHAMH HATpUsl, KaJIUs U KaJdblUs (BO3MOKHO UCMOJIb30BAHUE BUIEOMATEPUAIIOB),
ucciaeoBaHue aM(OTEpHBIX CBOMCTB TUIPOKCHJIA ATIOMHHHUS M THAPOKCHIA
IIMHKA, PEIICHUE IKCIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHeuIe MeTaibl U UX
COEMHECHUSD.

XuMHA M OKPYKAIOLIAA cpelaa

BemectBa u marepuanbl B NOBCEIHEBHOM KU3HU 4YeJlOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas momoipb mpu
XUMUYECKUX 0KOraxX U OTPaBJICHUSIX.



XUMHUYECKOe 3arps3HeHHEe OKpY’Kaloulei cpenbl (TpeaenbHas IOMyCcTUMAast
KOHIIeHTpanus BemiecTs, Aanee — [1JIK). Ponb XxuMun B perieHun 3KOIOTHYECKUX
npoOsem.

Xumuueckuii IKCnepumeHm:

U3y4eHue o0pa3lioB MaTepHaioB (CTEKIIO, CIIABbl METAIIOB, TOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie ceazu

Peanuzanuss MeXnpeaMeTHbIX CBS3€d NpU HM3YYEHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME KakK OOLIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUH, TaK U TOHATUHN, SBISIONIMXCS CUCTEMHBIMH JIJISI OTICIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4IHOTO ITHKJIA.

OO0mre ecTecTBEHHO-HAy4YHbIE MOHATHS: HAay4YHbIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalnu3, CHUHTE3, KilacCU(HUKAIMsI, TMEePUOTUIHOCTh, HAOIIOICHNUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEpPEHUE, MOJIelNb, SBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dusnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOMBI, PATUOAKTUBHOCTh, MOJEKYJA, DJIEKTPUUYECKUM 3apsil, MPOBOJHHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHA, (POTOIIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAsT
peméTKa, CruiaBbl, (U3UYECCKUE BEIMYMHBI, CIMHUIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3 b1, COJHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, sKOCUCTEMA, MUHEPAIbHBIE
yIoOpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE IOPOIbI, MOJIE3HBIE
UCKOIIaeMbIE, TOTUIHMBO, BOJ/IHbIE pecypchl.



IINTAHUPYEMBIE PE3YJBTATbBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPE3yJbTaTbl OCBOCHHUS IMPOTpaMMbl OCHOBHOI'O  OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YEHHs] XMMHHM B €AUHCTBE y4yeOHOU U
BOCITUTATEIbHOM NEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKHUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSAMH, NPUHATHIMH B
oOuiecTBe MpaBUjIaMM M HOpPMaMu IOBEJEHUS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HaHUsl, CAMOPA3BUTHS U COLMANIN3ALINN O0yYarOIIUXCsl.

JIM4HOCTHBIE ~ PE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarolIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM  IIO3UTHBHBIX LEHHOCTHBIX OpUEHTAaUUMHd U
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTrpuoOTHYeCKOr0 BOCIHMTAHUA: I[ICHHOCTHOTO  OTHOUIEHUS K
OT€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY H HAy4YHOMY HAaCIIEUIO,
MOHUMAaHMS 3HAYEHUS XUMHUYECKOM HayKH B JKH3HH COBPEMEHHOIO OOIIECTRa,
CIIOCOOHOCTH BIAACTh JOCTOBEPHOU MHGOPMAIIUEH O MEePEIOBbIX TOCTHKECHUIX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPOMCTBE MHpa M OOIECTBA; 2) IPAXKAAHCKOI0 BOCIIUTAHMSI:

NPEACTABICHUS O COLMAJIBbHBIX HOPMAaxX W MpPaBUIAX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOW H  APYrHMX  BHAAX
NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW JESITCIBHOCTH IIPH
BBITIOJTHEHUH Y4YeOHBIX, TIO3HABATEIbHBIX 3a/1ad, BBIMOJHEHUM XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX MTPOCKTOB, CTPEMJICHUSI K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOIIIM B TIPOIECCe OTOM Y4eOHOH ACATEIBbHOCTH, TOTOBHOCTH
OILICHMBATh CBOE TIOBEJICHUE W TMIOCTYNKM CBOMX TOBAPUIIECH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEICTBUU MOCTYIIKOB;
3) LEHHOCTM HAYYHOr0 MO3HAHUA: MHPOBO33PCHUECKHE TMPEJICTABICHUS O
BEIIECTBE M XWMHUYECKOM PEaKUHH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKU M COCTABIISIOLIME OCHOBY JUISI NMOHMMAaHMS CYLIIHOCTH HAYyYHOU
KapTUHBl MHUpA, TMPEJICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C NPUPOJHOU CPENOH, O POJM XUMHHU B
MO3HAHWUM ATUX 3aKOHOMEPHOCTEH; ITO3HABATEJILHBIE MOTUBBI, HAITPABJICHHBIE Ha
MOJIyYeHUE HOBBIX 3HAHWM TI0 XUMHUH, HEOOXOAMMBIC Mg OOBICHEHUS
HaOII0JJaeMbIX TPOIECCOB W SIBJICHUM, TO3HABaTEJbHOW, WH(OPMAIIMOHHOW U
YUTATEIbCKOW KYyJIbTYpPhl, B TOM YKCJIE HAaBBIKOB CaMOCTOSATEIbHOW pPabOThI C



y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JHUTEPaTypOil, JOCTYIMHBIMA TEXHUYECKUMHU
cpeacTBaMu MH(GOPMAIIMOHHBIX TEXHOJOTHIA; HHTEpEC K OOYUYECHHIO M TIO3HAHHUIO,
JM0003HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHUIO, POEKTHON
U UCCIIEJ0BATEIBCKON MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAmNpaBlI€HHOCTH H
ypOBHS 00yueHUs B JaJIbHEHIIEM;

4) ¢opmupoBaHusi KYJbTYPbl 3A0POBbS: OCO3HAHWE IEHHOCTH >KHU3HHU,
OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3JI0POBbIO, YCTAHOBKHM Ha 3J0pPOBBIA 00pa3
’KU3HU, OCO3HAHUE TIOCTIEICTBUN U HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsl, HApPKOTHUKOB, KYypEHHs), HEOOXOJUMOCTH COOJIOJICEHUS TpaBuil
0€30MacHOCTH MpHU OOpalICHUH ¢ XUMUYECKUMHU BEIIeCTBaMH B OBITY U peabHOU
KU3HHU;, S5) TPYAOBOI0 BOCHUTAHUS: HHTEPEC K MPAKTHUYECKOMY H3YyUYEHUIO
npodeccuii U TpyAa pa3iIMYHOTO poOJa, YBaXEHHE K TPYLy U pe3yibTaram
TPYAOBOM JEATEIBHOCTH, B TOM 4YHUCJIE HAa OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUM 1O XHMHHM, OCO3HAaHHBI BBIOOP HHIMBHUAYAJIbHOW TPACKTOPHH
MPOJIOJKEHUS. 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMUH, OO0I1IECTBEHHBIX UHTEPECOB U noTpeOHOCTEH, YCHEIHON
npo(eCCUOHATBHOW ~ AESITENIBHOCTH W Pa3BUTHUA  HEOOXOJUMBIX  YMEHHU,
TOTOBHOCTh aJalTHPOBATHCS B MpPO(ecCHOHANBHON cpene; 6) IK0JIOrm4eckoro
BOCIIMTAHMSA: DKOJOTMYECKH LEJIECOO0pa3HOE OTHOIIEHHE K NPUPOAE Kak
UCTOYHUKY XU3HHM Ha 3eMJle, OCHOBE €€ CYLIECTBOBAaHHS, TIOHUMAHUE LEHHOCTH
3M0poBOro M Oe3omacHOro oOpas3a JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PU3MUECKOMY M TICUXWYECKOMY 370pPOBBIO, OCO3HAHUE ILIEHHOCTH
coOJII0/IeHUs MpaBHJI 0€30M1aCHOTO MOBEIEHUS NPU padOTe C BEUIECTBAMH, a TAKXKE
B CUTYalUsIX, YTPOXKAIOIMIMX 3J0POBbIO U KU3HU JIIOJIEH; CHOCOOHOCTH NMPUMEHSTh
3HaHUA, MMOJYyYaeMble NPU U3YYEHUH XUMHH, Uil PEIICHUS 3aAad, CBA3AHHBIX C
OKpYXaoUEel MPUPOAHON CpPEAOM, Jis TOBBIIICHUS YPOBHS 3SKOJOTHUYECKOU
KYJbTYpbl, OCO3HaHHSI II100aTBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTeu
UX PELIEHUsS MOCPEACTBOM METOJOB XMMHH, DKOJIOTMYECKOTO MBIIIIEHUS, YMEHHUS
PYKOBOJACTBOBAaTbCSI UM B IO3HABATEJIBHOM, KOMMYHHUKATHBHOW W COLIMAJIBHOU
IIPaKTHUKeE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMbIE IS
dbopMupoBaHUsST MHUPOBO33pPEHUs OOIEHAY4YHbIE TOHSTHS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
HCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEAMETax U TMO3BOJSAIOT Ha
OCHOBE 3HAaHUN U3 ATHX IPEIMETOB (POPMHUPOBATH MPEJICTABICHHUE O LIETOCTHOM
HAy4YHOU KapTHMHE MHUPA, U YHUBEpPCAJIbHbIE YUeOHbIe ACHCTBUSA (IIO3HABATEIbHBIE,
KOMMYHUKATUBHBIC, DPETYJSITUBHBIE), KOTOpbIE oOecrneynuBaoT (popMupoBaHUe



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBJICHUIO yueOHOMU
JIESITEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE yueOHbIe 1eiicTBus ba3oBbie

Jornyeckue JeMcTBHUSA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBIC XHMHUUYECKUX TMOHATHH (BBIACIATH MX XapaKTEepHBIC
NPU3HAKH, yCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU IOHATHSIMH), HCIIOJIH30BATh
MOHATHUS I OOBSICHEHUS OTACIBHBIX (DaKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIAaCCU(PUKAIIMM XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUH,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIEC CBSI3M MEXJIY OOBEKTaMH H3Yy4CHUS,
CTPOHTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIC, NESTyKTUBHBIC, 110 aHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIFOUEHUSI; yMEHUE MPUMEHSITh B MPOIIECCE MO3HAHUS TTOHSITHUS
(mpeaAMETHBIE W METalmpeJAMETHBIE), CUMBOJUYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJIb3YEeMbIe B XHUMHH, MPEOOPa3OBBIBaTh ITUPOKO IPUMEHSIEMbIE B XUMHH
MOJICTIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKas
dbopmysla W YypaBHEHHE XHUMHYECKOM peEakIMu — TMpU pElICHUH Y4eOHO-
MO3HABATEJbHBIX 337a4, C YUETOM ITUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATH U
XapaKTeprU30BaTh CYIIECTBEHHbIE MPU3HAKU U3yYaeMbIX OOBEKTOB — XHUMHYECKHUX
BCILIECTB M XUMHYECKUX PEAKIIMH, BBISIBISATH OOIIME 3aKOHOMEPHOCTH, IPUIMHHO-
CJICJICTBEHHBIC CBA3U U MPOTUBOPEYHS B U3YUAEMBbIX MPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBaTebCcKue eiiCTBUS:

YMEHHUE HCIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KAadeCTBE OCHOBBI [JIsi (OPMHPOBAHUSI THUIIOTE3BI TIO
MPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYXKICHHI; MPHOOPETCHHE OMBITA IO
IJJAHUPOBAHHIO, OpPTaHM3AIlMd W TIPOBEICHUIO YUYCHHUYECKHX DKCIIEPUMEHTOB,
yMeHue HaOII0aTh 3a XOJOM IPOIecca, CaMOCTOATEIBLHO MPOTHO3UPOBATH €T0
pe3yabTar, popMyIupoBaTh 000OIICHHS M BEIBOJIBI IO PE3yJIbTaTaM IIPOBEAEHHOTO
OTbITa, MCCJIEAOBAHUS, COCTABJIATH OTUET O MpojeilaHHON pabote. Pabora ¢
uHpopMaLHen:

yMEHHUE BBIOMPATh, aHATM3UPOBATh M HHTEPIIPETUPOBATH HH(GOPMAITHIO
Pa3IUYHBIX BUIOB U (DOPM TPEICTABIICHHUS, MTOTYYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIOMYJISIpHAST ~ JIUTEpaTypa XHMHYECKOTO COJICP)KaHMS, CIIPABOYHBIC
nmocoOus, pecypcel VHTepHeTa), KPUTHYECKH OIICHHBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO WH(OpMaIuio;

YMEHHUE TPUMEHSATh Pa3IMYHbIE METOJBI M 3alpPOCHl MPHU IMOUCKE U OTOOpE
nH(OpMAIIMM W COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIUMBIX ISl BBITTOJIHCHUS
y4eOHBIX Y TIO3HABATEIBHBIX 33J1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITA B
0o0JlaCTH  WCIOJIB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,



OBJIQJICHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAHMS PA3JIMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (GOpMY Mpe/ICTaBlIeHNus HHDOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/a4yd HECJIOKHBIMU CXEMaMH, JharpamMaMu,
apyrumu popmamu rpadukd M MX KOMOWHALMAMHU; YMEHHE HCIOJB30BaTh U
aHAJIM3UpOBaTh B TMpoIllecCe YYEOHOW M HCCIEHOBATENbCKON JIEATETbHOCTH
UHGOPMAIIUIO O BIUSHUM MPOMBIIIIEHHOCTH, CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOIIEeH MPUPOTHOM CpeIbl.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBHSA:

yMEHHUs 3aJlaBaTh BOMNPOCHl (B XxojAe¢ aAuanora W (WJIW) JUCKYCCHH) TIO
CymiecTBy  oOcCyxJgaeMoil  TeMbl, (OpPMyIHpOBaTH CBOM  MPEIOKCHHS
OTHOCUTEJILHO BBIMOJHEHUSI MPEMJIOKEHHOW 3a7auyd; YMEHHUS IMPEACTABISTH
NOJIyYCHHBIC  pE3yJIbTaThl IO3HABATEIBHOW JIEATEIIBHOCTH B  YCTHBIX W
NUCBMEHHBIX  TEKCTaxX; JelaTh IPE3CHTAlMI0  PE3YJIbTATOB  BBIITOJIHECHHUS
XUMUYECKOTO JKCIEpPUMEHTa (J1a00paTOpPHOTO OIMbITa, JabopaTopHOM padOThI 1O
UCCJIEIOBAHUIO CBOWCTB BEIIECTB, YYEOHOrO MPOEKTAa); YMEHHsS y4eOHOTO
COTPYIHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOW IIO3HABATEJIIBHOM W
UCCIIEIOBATEIbCKON JAESITENbHOCTH IPU PELIEHUH BO3HUKAIOLIUX MpoOjIeM Ha
OCHOBE Yy4€Ta OOIIMX MHTEPECOB M COIJIACOBaHUsS MO3UIUN (00CYXKAEHUSA, OOMEH
MHEHUSIMH, «MO3TOBbIE€ IITYPMbDY, KOOpPJMHALUS COBMECTHBIX JCHCTBUH,
oTpesieNieHue KPUTEPHEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON paboThl U ApyTHE).

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHUE CaMOCTOATENILHO ONPEAEIISATh LENIN AEATENbHOCTH, IIJIaHUPOBATD,
OCYIIECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesATEeNbHOCTh, BBIOUPATh Harbonee 3PGeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENIbHBIX 3aJa4, CAMOCTOSITEJIBHO COCTaBIIATh WM KOPPEKTUPOBATH
IPEJIOKEHHBIA  QITOPUTM  JEUCTBUW NPU BBINOJHEHUU 33JaHUM C Y4ETOM
MOJyYeHUS] HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEILIECTBAX M PEaKIMsIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UEIH, YMEHHE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, MIPEAJIaracMble€ B YCJIOBUU 3aJJaHUMH.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
collepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAay4YHbIE 3HAHUSA, YMEHHS M CIOCOOBI
nercTBui, crnenuduUecKue JUIS  IpeaMeTHOM objacth  «XUMHS», BHIIBI
NESATEIbHOCTH MO  MOJYYEHHUIO HOBOIO  3HAHWS, €ro HMHTEpIpeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIUsIX.

K xoniy oOydenus B 8 kiiacce npeaMeTHble pe3ysibTaTbl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:



* PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHATHUNA: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpOAHAs U HEOJAHOPOAHAsS), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJIIpPHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEeMEHTa B COCITMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIHLHOCTb, CTEIEHb
OKHUCJICHUS, XMUMHYECKasi PEaKIus, KiIacCu(PHUKanus peakiuii: peaxuu
COCAMHEHUS, PEAaKIUU PAa3JIOKEHUS, PEaKIUU 3aMEIICHUs, pPeaKIuu
oOMeHa, K30- U IHJIOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiui,
AIpO aToma, JJICKTPOHHBIA CIIOM aTroMa, aToMHas OpOuTalb, PAaAUYC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAsl U HEMOJspHAas KOBaJECHTHAas CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJsl BEIIECTBa
(IporeHTHAsE KOHILIEHTpAIusi) B PacTBOPE;

 WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX TIOHSATUUA H
MIPUMEHSTH ATU TOHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAIICHUII;

* UCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIeHUs (hOpMYJT BELIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUII;

* OIIPE/ICIISITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHA/JIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHA XUMHUYECKOM CBsI3M (KOBAJIEGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEIUHEHUSIX;

« packpeiBaTh cMbIci Ilepuonuueckoro 3axkona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOJANYECKONM 3aBUCUMOCTH CBOICTB
XUMUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoauyeckoii cucreme,
3aKOHOB  COXpPAaHEHHsS  MacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTapo;

- ONMUChIBATh U XapakTepuzoBaTh TabanuHyro dopmy Ilepuoauueckoit
CHUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh IMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnma)» u «mobounast noarpynmna (b-rpymnma)y, mansie u
OOJBIIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuoguyeckas cucrtema xumudeckux osiaemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YUCIO IEKTPOHOB
U pacrpeeieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

« KJTacCU(UIIMPOBATh XWMUUYECKHE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBa,
XUMUYECKHE peakiuu (10 YUCIy W COCTaBy YYAaCTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3 (PeKTy);



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

* IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IIPOTCKAaHUS XUMUYECKHX IIPEBpAIlCHUA B
Pa3INYHBIX YCIOBUSAX;

* BBIYUCIISATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO [IOJIF0 XMMHUYECKOTO 3JEMEHTa Mo (opMyse COEAUHEHUS,
MAacCOBYK) [IOJIFO BEIIECTBA B PAacTBOpPE, IPOBOAMUTH PACUYETHI 11O
YPaBHEHUIO XUMHAYECKOU PEAKLINH;

* IPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIBHONU JEATEIbHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHWEe, CHUCTeMaTH3aIuio, KiaccHu(uKaluio,
BBISIBIICHUC TIPUYHWHHO--CJICCTBEHHBIX CBS3CH — I M3Y4YEHUS CBOMCTB
BCIIECTB M XHMHYECKUX PEAKIUH, EeCTECTBCHHO-HAyYHBIE METOMIbI
MO3HAHUSA — HAOJIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

- CJICZIOBATh IIpaBUJIaM IOJIb30BaHUSI XUMUYECKOU MOCYA0M U 1a00paTOPHBIM
o0opyJoBaHUEM, a TakKe IMpaBuiaM oOOpalleHusi C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBIMIOJHEHUIO JIaOOPAaTOPHBIX
XUMUYECKUX ONBITOB IO TOJYYEHUI0 U COOMpPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJOpPOJAa U KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONPENEIEHHON MACCOBOW JO0JIEM PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI TI0 PaCIiO3HaBaHUIO PAaCTBOPOB
1IeJI0Yel U KUCJIOT C MOMOUIbI0 MHIAMKATOPOB (JaKkMyc, (eHondTanenH,
METWJIOPaHX U APyTrue).

K xonity oOyuenus B 9 kijiacce npeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

* PACKPBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHNA: XUMHYECKUN
AJIEMEHT, aTOM, MOJIeKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEUIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYCCKasl PEaKIUsI, XUMUYECKasi CBS3b, TCINIOBOU AP (HEeKT
peakimu, MOJb, MOJSPHBIA  00BEM,  pacCTBOP,  DJIEKTPOIUTHI,
HEAJICKTPOJUTHI, JJICKTPOIUTHUECKAST JUCCOIMAIUS, PEAKIIUU HOHHOTO
oOMeHa, KaTajiu3aTtop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEeaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKUCJIUTENIb,  BOCCTAHOBUTENIb, OKHCICHHE W  BOCCTAaHOBJICHHE,
ajtoTponus, aMm(pOTEepPHOCTh, XUMUYECKast CBA3b (KOBAJICHTHAs, MOHHAs,



METa/NInYecKasi), KpHUCTaJUIMuecKasi pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUWH, MPEAeIbHO JOIyCTUMas
koHuenTpanus [1/IK Bemecrna;

* WJIUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMUMHYECKMX TIOHATHH W
IPUMEHSTH 3TH NOHATHUS IPU ONMCAHUU BEUIECTB U UX MPEBPAILICHUI;

* ICTIOJIb30BaTh XUMHUECKYIO CUMBOJHUKY JJIsi COCTaBJICHHs (hOpMYJT BEIIECTB
Y YPABHEHHUN XUMHUYECKUX PEAKIINM;

* OIIPEACIISITh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XMMUYECKHX DJIEMEHTOB B
COCAMHEHNAX PpA3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIACCy COEOUHEHUH 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUSIX, 3apsij MOHA M0 XUMUYECKOU (opMyIie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTaHWYECKUX COECAMHEHWM, THUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

- packpbiBaTh cMbICH Ilepuoguueckoro 3akoHa JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAHHME: OIMCHIBATH M XapaKTEepU30BaTh
Tabnuunyio (opmy Ilepuoanueckoil cUCTEMbl XMMHYECKHX 3JEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpynma (A-rpynma)y U «modouyHas
noarpymnmna (b-rpymnma)», maibie ¥ OOdbIIME MEPUOABI, COOTHOCUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCSI B NEPUOJUYECKOM Tabmuue, C
YUCIIOBBIMU  XapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee YHCIO JJIEKTPOHOB U
pacrpezieieHue MX IO D3JEKTPOHHBIM CJOSIM), OOBSACHATH oOIIMe
3aKOHOMEPHOCTU B MU3MEHEHUHM CBOMCTB JJIEMEHTOB M UX COCIMHEHUMN B
npeaenax MajblX IEPUOJOB U IJIABHBIX NOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

* KJJacCU(ULIMPOBATh XMMUYECKHE DIIEMEHTHl, HEOPraHWYECKHE BEUIECTBA,
XUMHUYECKUE peakuuu (10 YUCIY M COCTaBY YYACTBYIOIIMX B pPEAKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 W3MEHEHHIO CTENEeHEW OKHCIICHUS
XUMHYECKUX IJIEMEHTOB);

- XapaKkTepu3oBaTh (OMHUCHIBATH) OOmME U CcHenupUUEeCKue XUMHUYECKHUE
CBOMCTBA NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPkKIAasi ONUCAHUE
MIpUMEPAMHU MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUM;

* COCTaBJIATb ~ YPAaBHEHHUs  DJIEKTPOJUTHYECKOM  JUCCOLUMALMM  KHCIIOT,
LIEJIOYEN U COJIEU, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIMid, TMOATBEPKIAIINX CYyIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXIY BEUIECTBAMU PA3JIMUHBIX KJIACCOB;



* pPaCKpbIBaTh  CYIIHOCTb  OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKLUi
HOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OajlaHCca dTHUX PeaKLni;

* IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH TPOTEKAaHUS XUMHUYECKHX IMPEBpAIlCHUN B Ppa3TUUHBIX
YCIIOBHSX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa 1o (opmyse COeauHEHHUs,
MacCoOBYIO [IOJII0O BEIIECTBA B PACTBOpPE, MPOBOAUTH PACYETHI IO
YPaBHEHHIO XUMHUYECKON PEaKIIny;

- cOOMIOIATh MpaBUIIa MOJIB30BAHUS XUMHUYECKON TOCYA0M U 1a00paTOPHBIM
o0opy/noBaHMEM, a TakkKe INpaBwia oOOpallleHuss C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKLUMSIMHU IO BBIIIOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHUIO U COOMpPAaHHMIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U YTJIEKUCIIOTO Ta3a);

* IPOBOJIUTH PEAKLUU, OATBEPXKIAIOIINE KaYECTBEHHBI COCTAaB Pa3IMYHbIX
BEIIECTB: PACMO3HABaTh OMBITHBIM IYyTEM XJIOPHA-, OPOMHI-, HOAMI-,
KapOoHat-, Qocdar-, cunukar-, cyiabdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHS M HMOHBI HU3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIWE B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

* IPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBbHON NEATEIbHOCTH — aHAIMU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIleHHe, CUCTEeMATU3allhi0, BBISIBJICHUE
MPUYNHHO-CJICICTBEHHBIX CBS3€H — IS W3YYCHHs] CBOWCTB BEIIECTB H
XUMHUYECKUX PEaKIHH, eCTeCTBEHHO-HAayyHble METOAbl MO3HAHUS —
HaOJI0IeHNe, U3MEpPEeHHe, MOJEIUPOBAaHUE, SKCIEPUMEHT (peajbHbId U
MBICIICHHBI ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoauuecTBO 4acoB

Ne HaunmeHoBaHMe pa3ie/ioB U DJIeKTpOHHbIe (LM (POBbIe)
n/n TeM IPOrpaMMbl Bceero KoHrpoamuse TipaxTadeckue o0pa3oBaTesbHbIE Pecypchl
padoTshI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumusi — BaxkHas 00JacTh
. €CTECTBO3HAHUS u Bu6mmotexa [IOK
L MPaKTUIECKON AeATeIbHOCTH > 0 2 https://m.edsoo.ru/7f41837¢
YeJioBeKa
BemntecTBa 1 xummndeckue bu6nmorexa LIOK
1.2 peaxkiuu 15 1 0 https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bo3nyx. Kucnopon. Ilonstue bubmuoreka [IOK
2.1 00 oxcuaax 6 0 0 https://m.edsoo.ru/7f41837c
Bonopoa.llonsitue o kucnorax bubmuoreka [IOK
22 U COJISIX 8 0 1 https://m.edsoo.ru/7f41837¢
Bona. PactBopsl. [Tonsitue 06 bubmnoreka IIOK
2.3 OCHOBAHHUSAX S 1 1 https://m.edsoo.ru/7f41837¢
OcHOBHBIE KJIaCChI bubnuotexa [JOK
24 HEOPraHUYECKUX COECIUHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30




Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€akuuu

[Tepuoanueckuit 3aKOH u
. [lepuoauueckas cucrTeMa Bubmmoreka [JOK
3. XUMHYECKUX daeMenToB J[. . 7 0 https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
XHUMHYECKas CBI3b.
bubmuoreka [IOK
2 - 1
3 OxucIHTENEHO 8 https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEJIBHBIE PEAKLIMH
bubnuoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
bubnunoreka LIOK
Pesepproe Bpemst 3 0 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 68 4




9 KVIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Nen/ HauMeHoBaHMe pa3/ie/ioB U TeM (undposeie)
¢ m IpPOrpaMMbI Beero Koutpoabubie | IlpakTuyeckue o0pa3oBaTeJbHBIE
padoThI padoThI pecypcesl
Pa3zgea 1. BemmecTBO 1 XUMHYECKHEe peaKul
[ToBTOpEeHUE U yray6ieHne 3HaHUH OCHOBHBIX Bbu6mmoteka [JOK
11 paszienoB Kypca 8 kiacca 5 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX bubmmoreka [JOK
1.2 peaxkuuii 4 0 0 https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
) XUMHUYECKUE PEAKIIUU B PACTBOPAX 8 1 1 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pasznen 2. HemeTassIbl M HX cOeIMHEHHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX bubmuorexa [IOK
21 anemeHToB VIIA-rpymnmsl. ["anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO0mas XapakTEepPUCTHKA XUMHUUYECKHX
%) snemenToB VIA-rpymmel. Cepa u e 6 0 0 bubmiorexa LIOK
COCTHHEHNS https://m.edsoo.ru/7f41a636
OGmmas XapaKTEePUCTUKA XUMHUYECKHUX
23 sneMeHToB VA-rpymmsl. A3ot, pocdop u ux 7 0 1 bubmmoreka [IOK

COETUHEHUS

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




OOmas XapakTEepPUCTHKA XUMHUYECKHUX
24 sneMeHToB IVA-rpynmbel.  Yriepox u 8 0 Brbmorexa [IOK
KPEMHHIA H MX COE/IHHEHNS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Pa3zgen 3. MeTa/iIbI M BX COEIUHEHU ST
. bubnunoreka LIOK
3.1 Obimue cBoficTBa METAIIIOB 4 0 https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 2 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kawomasi cpeaa
bubmmoteka IIOK
4.1 BemecTsa 1 maTepuansl B )KU3HU YEJIOBEKA 3 0 https:/m.edsoo.ru/7f41a636
Hroro no paszneny 3
bubmmoteka IIOK
PesepeHoe Bpem 3 0 https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7
INIOYPOYHOE INIVIAHUPOBAHUE 8 KJIACC
Ne Tema ypoxa KounuectBo yacos Jlata JJIeKTPOHHBbIE LM (]PPOBBIE




n/n U3y4YeHHus o0pa3oBaTe/bHbIE
Beero Kourpoububle | IIpakruyeckue CCVDOLI
padoThI padoThI peeyp
IIpenmer xumuu. Posib XUMHUM B KU3HU bubmuoreka [JOK
1 0 0 .
yenoBeka. Tena u BelecTna 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/ff0d227¢e
[TpakTuueckas paborta Ne 1 «IIpaBuna
paboTHI B 1aOOPaTOPUU U IPUEMBI . Bu6nuoreka [IOK
oOpamienus ¢ 1abopaTopHbIM 0 ! 12.09.2023 | https:/m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTtele BemecTBa U cMecd. CIocoObl bu6mmoreka [IOK
i 1 0 0 https://m.edsoo.ru/ff0d26
pa3aciieHus CMeCceu 12.09.2023 ttps://m.edsoo.ru ca
[IpakTuueckas pabora Ne 2 «Paznenenue
cMeceii (Ha pUMepe OUMCTKH 1 0 1 Brbmmorexa LIOK
TOBAPEHHOI COMH)» 19.09.2023 | https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
ATOMBI 1 MOJIEKYJTbI 1 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
XuMHYecKre dJIEMEHTBI. 3HAKU bu6nmoreka [JOK
(CHMBOJTBI) XUMHUYECKUX JIEMEHTOB I 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IIpocTeIe 1 CIIOKHBIE BELIECTBA 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6mmorexa [IOK
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 0 0

03.10.2023

https://m.edsoo.ru/ff0d2d50




3aKOH IIOCTOSHCTBA COCTaBa BEILECTB.

10 Xumudeckas ¢Gopmyna. BaleHTHOCTH bubmorexa [OK
ATOMOB XAMMIECKHX 3IEMEHTOR 03.10.2023 | https://m.edsoo.ru/ff0d2eae
OTtHOcuTeNbHAs aTOMHAs Macca. bubmmoreka [JOK

1 OtHOocuTenbHAS MOJIEKYJISIpHAsI Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
MaccoBast 101 XUMAYECKOTr'0 dJIEMEHTA bu6mmoreka [IOK

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

13 MougnspHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230

OU3NYECKUE U XUMUYECKUE SABJICHUS. bubnuorexa [JOK

14 XuMuyeckas peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
IIpu3Haky u ycinoBus NPOTEKaAHUSA bubnuorexa [JOK

15 XAMHYECKHUX PEaKUi 24.10.2023 https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs MacChl BEILIECTB. bu6mmoreka [IOK

16 XUMHUYECKUE YPaBHEHUS 24.10.2023 @ https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudyecTBa, Macchl

17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKHUX bubnmorexa [IOK
peaximit 31.10.2023 | https://m.edsoo.ru/ff0d5708

Knaccudukanus XuMHUECKUX peakiui

18 (coeTMHEHNs, PA3I0KEHHs, 3aMEIEHHUS, bu6morexa [HOK
obMeHa) 31.10.2023 | https://m.edsoo.ru/ff0d3f34
M. B. JlomonocoB —

19 Y4EHBIMOHIUKIIONIEIUCT. bubnnorexka [JOK
O0o01enne U cHCTEMATU3AIIM 07.11.2023 | https://m.edsoo.ru/ff0d40c4
3HaHUM

20 KonTtponpHas padora Nel mo teme bubnmnoreka [JOK

«BeHIeCTBa 1 XUMHUYCCKHUE PCAKIIUND>

07.11.2023

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucinoponx — anemeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
®u3nyecKkue U XMMUYECKHE CBOMCTBA

%) kuciaopoga  (peakuum — OKHCJIEHMS, bubmuorexa IIOK
ropenue). [TousTie 06 OKcHax 14.11.2023 | https://m.edsoo.ru/ff0d4614
CniocoObI MoTy4eHUs KHCIOpOo/ia B

23 11a6OPaTOPHH ¥ MPOMBIIIIEHHOCTH. ]ISIH6HI;I/OT6§3 HOI/<ff()d49
[Ipumenenue kuciopoaa 21.11.2023 tps://m.cds00.10 Ta
TennoBoii 3 PeKT XMMUIECKOI

04 peaKkIuu, MOHSITHE O Bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUU, JK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEaAKIIHUIX
TormBo (HeTh, yroib M MeTaH).

5 3arps3HeHUE BO3[yXa, CIIOCOOBI €ro bubsmorexa LIOK
MPEAOTBPALLEHUS 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pabora Ne 3 o Teme

26 «Ilonyuenue u cobupanue KUCIOPO/Ia, brbsmorexa LIOK
3yYeHHE Ero CBOHCTE 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
Bonopoa — snemeHT 1 npocroe bubnuoteka [JOK

27 BemecTBo. Haxoxnenue B mpupoje 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
®u3nyecKue U XHMMHUYECKHE CBOWCTBA bubmuorexa [JOK

28 Bozopoaa. [Ipumenenne Bogopoaa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 [ToHsITHE O KHUCITOTAX U COJISIX

12.12.2023

https://m.edsoo.ru/ff0d50d2




Croco0bl mosTy4eHus: BOJOPOa B

bubmuoreka [JOK

30 naGoparopun 12120023 | https//m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 o reme

31 «Ilonyuenue U cobUpaHKe BOIOPOJIA, Brbmorexa LIOK
3YYEHHE €ro CBOHCTEY 19.12.2023 | https://m.edsoo.ru/ff0d4f42
Moutsipabiii 00bEM Ta30B. 3aKOH bubnmoreka [JOK

32 ABoraapo 19.12.2023 https://m.edsoo.ru/ff0d542¢e
Brruncienus o0béMa, KOJIMYECTBA

33 BEIECTBA Ta3a 10 €r0 U3BECTHOMY Brbmorexa LIOK
KOJMYECTBY BEMIECTBA WM 00BEMY 26.12.2023 | https://m.edsoo.ru/ff0d55a0
Boruncnenus 006EMOB ra3oB 1o

34 YPaBHEHHUIO PEaKLHUU HAa OCHOBE 3aKOHA bubsmorexa LIOK
06BEMHLIX OTHOMICHHI Ta30B 26.12.2023 | https://m.edsoo.ru/ff0d5708
dusnyecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK

35 BOJIbI 09.01.2024 https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue 00 bubnuotexa [JOK

36 HHAUKATOpax 09.01.2024 https://m.edsoo.ru/ff0d59e2
Bonpa kak pactBopurenb. HacblleHHbIE

37 Y HEHACBIIIEHHBIE PACTBOPHI. ];H6HI//I/OTGEa HOI/<fde5b40
MaccoBas 107151 BEILIECTBA B pacCTBOPE 16.01.2024 Ups://m.eds00.1u
[TpakTrueckast padota Ne 5 o teme
«[Ipurorosienne pacTBOPOB € Bu6mmoreka [JOK

38 OINpe/IeIEHHOH MacCoBOM J0IeH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

- KonTponbnas padota Ne2 o teme bubnuorexa [IOK

«Kucnopoa. Bonopoxa. Boga»

23.01.2024

https://m.edsoo.ru/ff0d6342




Oxcuppl: cocTaB, Ki1accupuKarms,

bubmuoreka [JOK

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

41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [IOK
OKCHJIOB 30.01.2024 | https://m.edsoo.ru/ff0d664e
OcHoOBaHHUs: COCTaB, KJIacCH(PUKAIIHS, bu6mmoreka [IOK

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

43 OCHOBaHHI1 06.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiiaccudukanms, bu6mmoreka [IOK

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

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

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

47 «OCHOBHBIE KJIACCHI HEOPTraHNYICCKUX 20.02.2024 https://m.edsoo.ru/00ad9b7¢
COCTUHEHUIN)

I'eneTnyeckass CBSI3b MEXIy KIAcCaMH bubnnorexka [JOK
48 HEOPraHWYECKUX COCAVNHECHUN 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0meHre U cucTeMaTr3alis 3HaHHHA bubmuorexa [JOK

27.02.2024

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




KonTtponsnas padora Ne3 o reme

50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa [OK
coeuHeHHi" 27.02.2024 | https://m.edsoo.ru/00ad9ela
[lepBble MONBITKH KJACCHU(pUKALNUN

51 XUMHYECKHUX 3JIeMEeHTOB. [ToHsATHE O brbmorexa LIOK
IPYIINAX CXOTHBIX 2IEMEHTOB 05.03.2024 | https://m.edsoo.ru/00ad9ffa
Ilepronnueckuii 3aKOH U

52 [lepuoanueckas cucteMa XUMHUYECKHX brbmorexa [IOK
snementos JI. M. Memzeneesa 05.03.2024 | https://m.edsoo.ru/00ada52¢c

bubmuoreka [JOK

53 Tlepuozpl, TPy, MOATPYIIIEL 12.03.2024 | https://m.edsoo.ru/00adasS2¢
Crpoenue artomoB. CoCTaB AaTOMHBIX| bubnnoreka [HOK

>4 saep. M3oTonsl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK

55 aToMOB JieMeHTOB [lepromuueckoii brbmmotexa LIOK
cuctemst JI. V. Menneneesa 19.03.2024 | https://m.edsoo.ru/00adabbc
XapakTepucTuka XUMHYECKOTO

56 AJIEMEHTA 110 €r0 MOJIOKEHHUIO B Butmmoreka [JOK
ITepnoanueckoit cucreme /. U. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenwne [lepuogudeckoro 3akoHa st
pa3BUTHUA HAyKu U npakTuku. /1. 1. Bu6smorexa LIOK

>7 Mennenees — yu€HEIH, mesaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
TpaKIaHUH

53 DIIEeKTPOOTPULIATETLHOCTh aTOMOB bubmuotexa [JOK

XUMHUYCCKHUX 3JICMCHTOB

26.03.2024

https://m.edsoo.ru/00adaab8




bubmuoreka [JOK

59 MonHas XuMU4ecKas CBA3D 1 09.04.2024 | https://m.edsoo.ru/00adac34
KoBanenTHas nosisipHasi XuMudeckas bubmuorexa [JOK
60 CBA3b 1 09.04.2024 | https://m.edsoo.ru/00adaab8
KoBanenTHas HenmonsipHas XUMHYECKas bubmuorexa [JOK
61 CBA3b 1 16.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens oxkucinenns 1 16.04.2024 | https://m.edsoo.ru/00adae28
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
63 peakuuu 1 23.04.2024 | https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTENN U BOCCTAHOBUTEIHN 1 23.04.2004  https:/m.edsoo.ru/00adb076
65 Kontponbnas paborta Ne4 o teme 1 bubnnoreka [JOK
«CTtpoeHue aroMa. XUMUYECKAsI CBSA3bY 30.04.2024 | https://m.edsoo.ru/00adb486
PesepsHblit ypok. O60011eHNE 1 bubnnorexka [JOK
66 crucTeMaTu3alus 3HaHUI 1 30.04.2024  https://m.edsoo.ru/00adb33c
PesepsHblil ypok. O600611eHE 1 bubnnoreka [JOK
67 crucTeMaTu3alus 3HaHUI 1 14.05.2024 | https://m.edsoo.ru/00ad9cb2
PesepBHsiit ypok. O6001IeHNE U bubnunorexa [JOK
68 crucTeMaTu3alus 3HaHUI 1 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

No Nlata oOpa3oBaTeJibHbIE
o/n | Temaypoxa Beero | Komtpoabmbie | MpaxTiueckue | yyyuenus | PeCyper!
r
padoThI padoThI

[Tepuognueckuit 3aKOH.

| Ilepnonnueckas cucremMa | 0 0 Bubimoreka LIOK
XUMHYeCcKuX anemenTos JI. 1. 06.09.2023 |  https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B HM3MEHEHUH

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

3 HEOPraHUYECKUX BEIIECTB 1 0 0 13.09.2023 | https://m.edsoo.ru/00adb7e2
Buasl XMMHUYECKOW CBS3M U THIIB] bubnuoreka [IOK

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

5 «[ToBTOpEHUE U yriTyOiaeHne 3HaHUi 1 1 0
OCHOBHBIX Pa3ZeiioB Kypca 8 Kiacca» 20.09.2023
Knaccudukanus XuMu4ecKkux peakuun bubmuoreka [IOK

6 IO pa3JIMYHBIM IIPU3HAKAM 1 0 0 20.09.2023 | https://m.edsoo.ru/00adbcb0
[lonsiTHE O CKOPOCTH XWMHYECKOU

7 peakuuu. [TOHSITHE O TOMOTEHHBIX 1 0 0 brbmiorexa [IOK

27.09.2023 | https://m.edsoo.ru/00adbe9a

TCTCPOTCHHBIX PCAKIUAX




IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.
(DaKTopBI, BJIIMAIOINHUE Ha CKOPOCTH

bubmuorexa [JOK

3HAHUH

25.10.2023

8 XAMHYECKOM pPEAKLMU MU IOJOKECHUE N med 100adca8
N HMIICCKOLO 27.09.2023 ttps://m.edsoo.ru/00adc28c
paBHOBECHUS
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [JOK

9 peaxkuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKOM

10 muccouuanuu. CUIbHBIE U c1a0ble Bubmmorexa [IOK
3IEKTPOTHTEI 04.10.2023 | https://m.edsoo.ru/00adcd68

. bubmuoreka [JOK

11 VonHble ypaBHEHHS peaKIHit 11.10.2023 https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U

. OCHOBaHUU B CBETE MPEACTABICHHI 00 Bu6nuoreka [IOK
3JICKTPOINTHIECKON AUCCOLUALNN 11.10.2023 | https://m.edsoo.ru/00add5d8
XuMHYECKHE CBOMCTBA COJieH B

13 cBeTe TIPEICTABIIEHUI 06 brbmorexa LIOK
IEKTPONHTHYECKOH AMCCONMALIIH 18.10.2023 | https://m.edsoo.ru/00add8b2

14 [TonsiTHe o ruaponuse conei bubnnoreka [JOK

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

15 O06o01IeHre U cuCcTeMaTU3alus bubnmnoreka [JOK

https://m.edsoo.ru/00addd12




[IpakTuueckast padora Ne 1.

16 «Pelenye SKcepuMeHTAIbHBIX Brbmorexa LIOK
330849 25.10.2023 | https://m.edsoo.ru/00addbfa
KonTtponsnas padora Ne2 o reme

17 «ONEeKTPOJIUTUYECKAS TUCCOLAALINSL. brbmorexa [IOK
XUMHUYECKUE PEAKIIMU B PACTBOPAX)» 08.11.2023 | https://m.edsoo.ru/00addecO
OO61mas xapakTepuCcTHKa raJoreHoB.

18 XUMHUYECKHE CBOMCTBA HA IPUMEPE bubnuorexa TIOK
xJopa 08.11.2023 | https://m.edsoo.ru/00addfe2
XnopoBogopoa. ConsiHast  KUCHOTA,

19 XMMHYECKHUE CBOMCTBA, MOJyYECHUE, brbmorexa LIOK
IpUMEHEHHE 15.11.2023 | https://m.edsoo.ru/00ade104
[TpakTuueckast pabota Ne 2 o Teme

20 «lTonyyeHue COJITHON KUCIIOTHI, bubsmorexa LHOK
H3YueHHE ¢8 CBOMCTRY 15.11.2023 | https://m.edsoo.ru/00ade348
Brruucnenus no YpaBHEHHUSIM

21 XUMHYECKHX PEAKIMM, €CII OUH U3 bubsmorexa LIOK
PEareHToB /IaH B H30BITKE 22.11.2023 | https://m.edsoo.ru/00ade488
OO6m1ast XxapakTepucTHKa SJIEMEHTOB bubnuotexa [JOK

22 VIA-Tpynms! 22.11.2023 | https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUU CEPBHI.

- Haxosxnenue cepsl 1 €€ coeTMHEHUH B Bub6mnoreka [JOK
npupozie. XUMUIECKHE CBOHCTBA CEPhI 29.11.2023 | https://m.edsoo.ru/00ade64a

24 CepoBoaopoji, CTpOEHHUE, bubnmoreka [JOK




(du3nUecCKre U XUMHUIECKIE CBOHCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHUCIIOTA,

25 (pusnMyeckne M XMMHUYECKHE Brbmiorexa [IOK
CBOJCTBA, IPUMEHEHHE 06.12.2023 | https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CIoco0a
MOJIyYEHUS] CEPHOU KUCIIOTHI. BuGuorexa [IOK

26
XUMHYECKOE 3arPA3HCHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’KaroIllel cpebl COEAMHEHUSIMU
cepbl
Briuncinenne mMaccoBOM IOJM BBIXOA bu6mmoreka [IOK

27 NPOAYKTa PEaKLUU 13.12.2023 | https://m.edsoo.ru/00adec8a

OOm1ast XxapaKTEpUCTHKA FIIEMEHTOB

)% VA-rpynmel. A30T, pacnpocTpaHEHue Bu6nunoreka LIOK
B IIpupoie, GU3NYECKUe U 13.12.2023 | https://m.edsoo.ru/00adeeabd
XUMUYECKHUE CBOKCTBA
AMmmuak, ero  (QusMueckue u

29 XHUMUYECKHE CBOMCTBA, TONYYEHHE U bubmuorexa LIOK
NpUMeHeHN e 20.12.2023 | https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

30 «ITonyyeHre aMMUaKa, U3y4eHue ero Brbmorera [IOK
CBOMCTBY 20.12.2023 | https://m.edsoo.ru/00adf180

31 A3oTHas KUCIOTa, € pusnueckue u bubmuoreka [IOK

XMMHYECKHE CBOMCTBA

27.12.2023

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




Hcnonp30BaHne HUTPATOB MU COJIEH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX

bu6mmoreka [IOK

2 .

3 y00peHHid. Xumuieckoe 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
COEIMHEHUSIMU a30Ta
®dochop. Oxcun dochopa (V) u

33 docdopHas kucnora, GpunvecKre u Bubmmotexa [IOK
XHMHHECKHE CBOHCTBA, MOJTydeHHE 10.01.2024 | https://m.edsoo.ru/00adf68a
Hcnons3oBanue GpochaToB B KauecTBE

” MUHEPAIbHBIX YI00PEHHIA. Bu6nnorexa LIOK
3arps3HEHHE IPUPOJHON CPEIbI 10.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEHHUE B

35 npupoe, GU3NYECKue 1 XUMUYECKHE Bubmiorexa HOK
CBONCTRA 17.01.2024 | https://m.edsoo.ru/00adfd9¢c
Oxcuapl yraepoa, ux Gpusndeckue u

36 XUMHUYECKHE CBOMCTBA. Bu6anoreka LIOK
DKOJIOTHIECKHE MTPOOIIEMBI, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcHI0M yriaepoja (IV)

) bu6mmoreka [IOK

37 YronbHas KUCIOTa 1 €€ COJH 24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydeHune yrieKucioro rasa. Bu6mnorexa LIOK

38 KauectBennas peakuust Ha 24.01.2024 | https://m.edsoo.ru/00ae027¢

KapOoHaTHOH"




[lepBoHauanbHble MOHATHA 00

bubmuorexa [JOK

39 OPraHUYEeCKHX BEIIECTBAX KaK O
COGIMHEHHSX YIIEPOAa 31.01.2024 | https://m.edsoo.ru/00ae054e

40 . bubnnoreka [HOK
Kpemunii i eT0 CoeTMHEHAA 31.01.2024  https://m.edsoo.ru/00ae080a

Al [IpaxkTuueckas padora Ne 5. bubmumoreka [IOK

Pelienue skciepuMeHTAIbHBIX 3a7a4 07.02.2024 | https://m.edsoo.ru/00ac0bf2
no teme «BaxHeilne HEMETaUIbl U
UX COCIUHEHUS»
KonTponbnas pabora Ne3 mo teme

42 «BaxHeimme HeMETAUIBI W WX but6mmorexa [IOK
COETMHEHMUS 07.02.2024 | https://m.edsoo.ru/00ae0el8
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
AJIEMEHTOB — METAJLIOB.

i Mertamnueckas CBsI3b U Bu6moreka [IOK
MCTAITHICCKAT KPHCTATTICCKAs 14.02.2024 | https://m.edsoo.ru/00ae103e
peumérka. Pu3n4YecKue CBOMCTBa
METaJUIOB
XUMHYECKUE CBOMCTBA METAJIOB.

44 DNEeKTPOXUMHUYECCKUI psi but6mmoreka [IOK
HAPSUKEHMH METAILIOB 14.02.2024 | https://m.edsoo.ru/00ael156
O61mue crnocoOb! MOTyYeHUs
MetaioB. CruiaBbl. BerauciieHus mo

45 YpaBHEHUSM XUMUYECKUX PEAKIU, bu6muorexa [IOK

21.02.2024 | https://m.edsoo.ru/00ael156

€CJIU OJIH U3 PEareHTOB CONEPIKUT
npuMecH




bubmuoreka [JOK

46 Toustre 0 KOPpPO3NM METAILIOB 21.02.2024 | https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 Ilenounble MeTaILL 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
Illenoyno3eMenbHbIE  METAIbl  — bu6mmoreka [IOK
49 KaIbILIMA U MarHui 06.03.2024 | https:/m.edsoo.ru/00ael5e8
50 Baxwueiime coeTMHEHNS KaabLUs bubnuorexa [JOK
06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATU3AIUS
3HaHHH 13.03.2024
JKEcTKoCTh 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 €€ brbmorexa LIOK
yeTpaHeHus" 20.03.2024 | https://m.edsoo.ru/00aclae8
5 bu6mmoreka [IOK
>4 AJIIOMUHUHA 20.03.2024 | https://m.edsoo.ru/00aelc64
AMdoTepHbIe cBOMCTBA OKCHIA U bubnnorexka [JOK
55 TUAPOKCUIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
Oxkcubl, TUIPOKCUBI U COJIU Kene3a bubnmoreka [JOK
7 (I1) u xene3a (1IT) 10.04.2024 | https://m.edsoo.ru/00ae35e6




O00011eHUE U CUCTEMATU3ALMS

58 .
3HAHUHN 10.04.2024
[IpaxkTuueckas padora Ne 7.
5 Pemenne skcriepuMeHTaIbHBIX 3a]1a4 Bu6muorexa [OK
no teMe «BaxkHeilne MeTalibl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Bbluncnenus no ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
PEareHTOoB J1aH B U30BITKE WU Bu6uorexa [JOK
60
COIEPIKUT MpUMecH. Brraucnenus 17.04.2024 | https://m.edsoo.ru/00ael1750
MacCcOBOH J0JIM BbIX0J1a IPOAYKTa
peakiuu
61 O06o00mIeHne U cUCTeMaTH3aIs
3HAHUHN 24.04.2024
Konrtponsnas padora Ne4 o treme
62 «BaxHenmme MeTalibl U UX
COEIUHEHUS 24.04.2024
Bemectsa 51 MaTepuabl B bubnunorexa [JOK
63 MOBCEIHEBHOM XKU3HU YeI0BeKa 15.05.2024 https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsI3HEHUE bubnuoreka [IOK
64 OKPY’KaIOILEeH Cpebl 15.05.2024 | https://m.edsoo.ru/00ae4270
Ponp xumuu B pemieHnn bubnnoreka [JOK
65 9KOJIOTUYECKHX TTPOOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHNE U bubnnoreka [JOK

cUCTeMaTHu3anus 3HaHUN

22.05.2024

https://m.edsoo.ru/00ae0d0Oa




PesepBublit ypok. O6001eHue u bubmumoreka [IOK
67 cucTeMaTu3alus 3HaHui 1 29.05.2024 https://m.edsoo.ru/00adb33c
PesepBublit ypok. O0o0mIeH e U bubmumoreka [IOK
68 cucTeMaTu3alus 3HaHui 1 29.05.2024 https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJBHBIE YYEBHBIE
MATEPHAJIBI VIS YYHEHUKA

. Xumus, 8 kiace/ ['abpuemnsa O.C., Octpoymon U.I"., Cnaakos C.A.,
Axk1monepHoe o6miectBo «M3narensctBo «lIpocBerienue»

. Xumus, 9 kimace/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxkmmonepHoe oOmectBo «M3natenbctBo «lIpocBemieHne» TaOIULIBL:
[lepnoauyeckas cucreMa XUMUYECKUX AeMeHToB []. U.

MGHIIGJIGGBa, Ta6JII/II_[a paCcTBOPUMOCTH, BJIGKTpOXI/IMHLIGCKI/If/'I paa

HAIIPSKCHUA MCTAJIIIOB

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIii-ypOBEHb.-
Peanuzanus-tpedoBanuii-OI'OC-0CHOBHOT0-00111€T0-00pa30BaHUsI. -

MeTtoauueckoe-nocooue-ist-yanrens.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbI
CETH

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

https://www.yaklass.ru/
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