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IHOACHUTEJIBHAA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0O0IIIEro 00pa3oBaHMs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS OCHOBHOHM 00pa3oBaTEeNIbHON MPOrpaMMBI OCHOBHOTO
obmiero o6paszoBanus, npeacraBieHHbIx B GI'OC OOO, a Takke Ha OcCHOBE (enepanbHON
pabodeil mporpaMMBbl BOCIIUTAHUS U ¢ YIETOM KOHIICTIIIMU IPETOJaBaHusl yueOHOro IpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoin deaepanmm.

[Iporpamma mo xumuu Aa€T NpEACTaBICHUE O MLENAX, OOHIed cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTH OOYdYaIOIIMUXCS CPEACTBAMH y4yeOHOro MpeIMeTa, YCTaHABIIMBAET
00s13aTeIbHOE TIPEAMETHOE COJIEpKAHUE, MPeIyCMaTPUBAET pacIpeesieHUe ero mo Kjiaccam u
CTPYKTYpPUPOBAHUE M0 pa3jieiaM U TeMaM MPOrpaMMBbl 110 XMMUH, OIPEAEIseT KOJIMYECTBEHHbIE
W Ka4yeCTBEHHBIE XApPaKTEPUCTUKH COJACPKAHUSA, PEKOMEHAYEMYIO IOCJIEeI0BATEIbHOCTh
U3YUYCHUS XUMUU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
mporecca, BO3PaCTHBIX OCOOCHHOCTEH 00yUYarOIIUXCsl, OMPEACIIIECT BO3MOXHOCTH MPEAMETa IS
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl HA
YpOBHE OCHOBHOI'0 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHUH K pe3ybTaTaM 00y4eHUsS XUMUU
HA YypOBHE MeNeil W3y4YeHHs MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-IIO3HAaBaTEIbHOU
JESATEIbBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO Y4EOHOIO COJIEpIKaHuUs.

3HaHHE XUMHUH CIIY>)KUT OCHOBOH 11 (JOPMHUPOBAHUS MUPOBO33PEHHUS 00Yy4arOIIerocs, ero
MPEJICTABICHUA O MAaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIEe XUMHUCH
MPEJICTABICHHS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIOLMU BEIIECTB B MPHUPOJIE, O MyTSIX
pemieHus TI00ANBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOI U FKOJIOTHUECKO 0e30MacHOCTH, TPOOIeM 3paBOOXPAHECHHUSL.

H3ydenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH Ml caMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 001Iei 1 (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHON  JCATENBHOCTH, OSKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B I[IOBCEAHEBHOM JKHM3HHM, TaK © B
npoeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOrO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IEIOCTHOTO
B3TJIsAJ1a HA €MHCTBO MPUPOJIBI M YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM TAllOM B (POPMUPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00yUYarOIIUXCs;

crocoOcTByeT (OPMHUPOBAHHUIO IICHHOCTHOIO OTHOIICHUS K ©CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE OOpa3oBaHUE
oOyJarouuxcs.

JlanHble HampaBiieHHs B OOYYEHHHU XUMHUU 00ECMEUMBAIOTCS CHEHU(UKON Comep KaHUs
y4eOHOro TpeIMeTa, KOTOPBIA SBISICTCS TEIarorTMYecKd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKN XMMUU Ha OMpPENIeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHHS OPHCHTHPOBAH HA OCBOCHHE
00y4aroIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPTraHUYECKOW XMUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepaHHs MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoAa kK e€ m3ydenuto. ConaepaHuE CKJIQJbIBACTCA W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
9JIeMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XHUMHUYECKOW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIMITY IOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUM HA OCHOBE
TEOPETHUYECKUX MPECTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YY€HHUsI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— IPEJCTaBICHUN 00 ANEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PaCTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IOIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO YpPOBHSA K JPYromy,
BBIMOJHSAS (YHKIIUN OOBSICHEHUS U MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HOPMHPOBAHHUIO TMPEACTABICHUS O
XUMUYECKOM COCTABJIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOM IIPUPOJBI,
LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM MO03HaHus B Hayke. M3yyeHue xumuu
OPOUCXOAUT C MPHUBJICYCHUEM 3HAHUW W3 paHEe M3YyYEHHBIX YYEOHBIX IPEIAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccsl» u «Pu3mka. 7 Kinacey.

[Ipu n3yueHnn XUMHUHA TPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON NEATEIHHOCTH YeIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUpPOBOW KYyJbTyphl. 3a/ilada yueOHOro IpeiMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHHM — BaKHEHIINUX (DaKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
NPHUOOILIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IIPU W3YYCHHUH BEIIECTB U XUMUYECKUX PEaKLnid, B
GopMHpOBaHMM W pPa3BUTHM TIO3HABATEIbHBIX YMEHHA M WX MNPUMEHEHHMH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-MCCIeA0BATEIbCKOM AeATeIbHOCTH, OCBOGHUU MPABHII O€30MacHOT0
oOpallleHus C BEIIeCTBaMU B IOBCEIHEBHOM JKHU3HMU.

[Tpy u3yuyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
nproOpeny Takue e, KaK:

— (hopmHpoBaHNE UHTEIJIEKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOPa30BaHMIO,
COTPYHUYECTBY, CAaMOCTOSTEIILHOMY TPHHITHIO DPEUICHWH, CIOCOOHOW aJanTHUpOBAaThCA K
OBICTPO MEHSIOIINMCS YCIIOBUSM KHU3HU;

— HamNpaBJICHHOCTh OOYYEHHS Ha CHUCTEeMaTH4ecKoe NpuoOmieHrne oOydarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEIbHOW  JEATENbHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHWS,
(OpMHPYIOITIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHM;

— obecrnieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPUOOPETEHHI0 OOYYalOIIMMUCS OIbITa
pa3HoOOpa3HON /EATEIbHOCTH, MO3HAHUSA M CaMONO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIETEHIIHI), IMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBPHON B €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YHClie YMEHUH OOBSCHATH M OLICHUBATDH SIBICHUS OKPYXKAIOLIErO0 MHUpA, HCIONb3ys 3HAHUS U
ONbIT, IOJIYYEHHbIE IpPU M3YyYEHUU XHUMHUH, NPUMEHATh HUX IMpHU pEIIeHUH mnpodiieM B
MOBCEHEBHOM )XKU3HU U TPYJAOBOM €ATEIbHOCTH;

— (hopMupoBaHue y 00Y4arOMUXCs TYMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IIEHHOCTH
XUMHUYECKUX 3HAHHUM A1 BBIPAOOTKM SKOJOTHYECKH I€IecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpPY
npoduIis ¥ HaNPaBJICHHOCTH AaJbHEUIero 00ydeHusl.

OO1iee yucio 4acoB, OTBEAEHHBIX IS M3yYEHUS XUMUHU HA YPOBHE OCHOBHOI'O OOIIETrO
obpasoBanusi, coctaBisieT 136 yacos: B 8 kitacce — 68 yacos (2 yaca B Hefen0), B 9 kiacce — 68
yacoB (2 yaca B HEZICIIIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHauya/JbHbIE XUMHYECKHE TOHATHUS

[Ipeamer xumuu. Posib XuMuM B JKM3HU 4YelOBEKa. XMMHsS B CUCTEME HaykK. Tena u
BemecTBa. dusnyeckue CBOICTBAa BEIIECTB. ArperatHoe cocTosiHue BemiecTB. [loHsiTue o
MeTOJIaX MMo3HaHus B XuMuu. YucTeie BemecTBa U cMecu. CrocoObl pa3iesieHus cMecen.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE dJeMEHTbl. CHUMBOJIBI XHMHUYECKHX D3JIEMEHTOB.
[IpocTble u cioXkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyrna. BaleHTHOCTP aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJIsipHast
Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MousipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U
YHClIa CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€Tsl mo hopMynaM XUMUYECKIX COCTUHEHUIA.

®u3znueckue M XMMHUYECKHE SIBICHUS. XUMUYECKas peakuus U e€ IMpU3HAKUA. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKUe ypaBHeHUd. Kinaccupukauss XUMUYECKUX PEaKIUid
(coenuHeHus, pa3I0KEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOHM MOCYyI0#, mpaBuiamu paboThl B Jaboparopuu U MmpuéMamu
oOpareHust ¢ J1abOpPaTOpHBIM O0OpYyIOBAaHUEM, M3YUYCHHE WM ONMHCAaHWE (U3MUYECKUX CBOHCTB
00pa3110B HEOPraHUYECKNX BELIECTB, HaOM0AeHne (U3NUECKUX (IIJIaBICHUE BOCKA, TAsTHUE JIba,
pacTupaHue caxapa B CTYIIKE, KAIICHHE U KOHJCHCAIMS BOJAbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAJTUBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBIE MeJla ¢ KHCIOTOMN) SIBIICHUH, HaOII0IeHe
W ONKCAaHWE TPU3HAKOB IIPOTEKAHUS XMMHUUYECKHX peakiui (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapus, pasznoxkeHue ruapokcunaa menu (I1) mpu
HarpeBaHWM, B3aWMOJCHCTBHE >keie3a ¢ pactBopoMm comm menu (II), m3ydenme crmocoOoB
pa3fielieHusT CMeceil: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BbIAPUBAHME, IUCTHIUISLIMS,
xpomatorpadusi, TMPOBENCHHWE OYUCTKHA TOBAPEHHOW CONHM, HAONIOJCHHE W OIKMCAHUC
pE3yNbTAaTOB IMPOBEACHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3/IaHHE
MojiesIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaskHelinmue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucimopoa — aleMEHT W IPOCTOE BEIIECTBO.
Haxoxzaenue kuciaopona B npupoze, Gu3nyeckue U XMMHYECKHe CBOMCTBA (PEeaKIMi TOPEHHS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJIydeHHsS KHUCIOpoJa B JlabopaTopuu u
IPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — alioTporHas MoauduKanus
KHCIIOPOJA.

TemnoBoit 3¢h(dekT XUMUYECKOW peakIHH, TEPMOXMMHYECKHE YypaBHEHHUS, 5K30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bomopon — anemeHT u mpocroe BemecTBO. HaxokneHue BoIOpoja B MPUPOJE,
duznyecKre 1 XuMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTer u comnu.

MoutsipHbIii 00BEM Ta30B. PacdéThl M0 XUMUYECKUM YpaBHEHUSIM.

®uznueckue cBoucTBa BOJbl. Boma kak pactBoputenb. PactBopsl. HacklienHble U
HEHACHIIICHHBIE PAacTBOpbl. PacTBOpUMOCTh BelIeCTB B BOjJe. MaccoBasi 10Js BEIIECTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabsl B mpHpoje. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudpukanus neopranmdeckux coeamaeHuid. Oxcuabl. Kinaccudukamus OKCHIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyromue. HoMenknatypa
okcu10B. dusnyeckne U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lomyuenue okcuaos.



OcHoBanus. Krnaccudukanusi OCHOBaHMI: WIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuii. @uU3MYECKHE W XMMUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHHI.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucinor. OU3ndecKue U XUMUYCCKHEC
cBoiicTBa KucioT. Pan akrusHoctu metaiuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiatypa coneil. @dusznueckue U XUuMU4ecKue cBoicTBa coieil. [lonyuenue
coJieil.

I'enernueckas cBsI3bp MEK]1y KJIACCAMU HEOPTaHUYECKUX COCTUHEHHUI.

Xumuueckuit IKcnhepumenm:

KaueCTBEHHOE OMpEe/IeNICHHEe COACpKaHUs KUCIOpOoaa B BO3AyXe, MOIyYeHUE, COOUpaHue,
pacro3HaBaHHe M HM3yYEHUE CBOMCTB KUCIOPOJa, HAOMIOJEHHE B3aWMOJCWCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpalleHUs TOpeHus (Ioxapa), O3HAKOMJICHHUE C
o0Opa3llaMu OKCHJOB M ONUCAaHHE HX CBOICTB, NOJIy4YeHHE, COOMpaHUe, paclio3HaBaHUE U
M3y4YeHUE CBOMICTB Boaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHKME BHIEOMATEPUANIOB), HAOIIOJeHHE 00PAa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MacCOBOM JoJie pacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOJABI C MeTaUIaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPa3I[0OB HEOPraHMUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUSI OKPACKH WHIUKATOPOB B PACTBOpAaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3aumoyeiictBus okcuga meau (II) ¢ pacTBopom cepHOW KHMCIOTBHI, KHCIOT C METaJUlaMu,
peakuuii HEUTpalIu3aluu, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIEPUMEHTANIbHBIX 3a]a4 0 TeMe «BaxkHeliue
KJIACChl HEOPTaHUYECKUX COEAUHEHUIN.

Ilepuoauyeckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux jiementon . U.
MenpeneeBa. CTpoeHue aToMOB. XUMHY€ECKaAA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBpie MONBITKH KJIACCU(UKAIMA XUMHUYECKHX JJIEMEHTOB. [loHATHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOUYHO3EMEIbHBIC METAIUIbI, TaJOTE€HbI, UHEPTHBIEC Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCHUIBI i THAPOKCHUJIBI.

[lepuonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »siementoB /J[. .
MengeneeBa. KopoTkomepuonnas u auHHONEpHoaHAs (GopMbl [lepuoandeckoil CHUCTEMBI
xumuueckux diemeHToB J[. M. Menneneesa. Ilepuonst u rpynmsl. Duznueckuid CMBICH
MOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CocraB aroMHbiXx sazaep. HM3ortombl. Onextponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX 3JIeMEeHTOB [lepuoanueckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUI0 B
[Tepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTU M3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akona u llepuoguyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . Mennenees — yd€HbIl U IpaKJaHUH.

Xumuueckas CBS3b. KoBanientnas (monsipHas u HEMNoJIsIpHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. loHHAas CBS3b.

Crenenb  okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuit Ikchepumenm:

W3y4eHHE OO0pa3loB BEIIECTB METAUIOB M HEMETA/UIOB, B3aMMOJICHCTBUE THIPOKCH]IA
LMHKAa C pacTBOpPaMH KUCIOT M ILIEIOYEH, IPOBEICHHUE OIBITOB, WIIHOCTPUPYIOIIUX MPUMEPDI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi (TOpeHre, Peakliuy Pa3ioKeHHs, COSIUHEHNS).

Mescnpeomemmnuie ceazu



Peanu3zanust MeXNpeaAMETHBIX CBA3CH MPU U3YUYEHUU XMUMHH B 8 KJIacCe OCYIIECTBIISIETCS
yepe3 HCIOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHATHUH, TaK ¥ TOHATHIH,
SBIISIOIINXCS] CHCTEMHBIMU TSI OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHBIE TOHSATHS: HAYYHbBIH (akT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CUHTE3, KJIacCu(UKaIKs, IEPUOIMIHOCTD, HAOII0IeHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHHE, MOJIETb, SIBIICHHUE.

O®uzuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJA, HW30TOIIBI,
pPaZIMOaKTHBHOCTh, MOJIEKYyJa, JJIEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BEIUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
383151, ComHILE.

buonorus: porocunTes, npixanue, ouocdepa.

leorpadus: armocdepa, rtumpochepa, MUHEpAIbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HCKOIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasl peaKIusi

[lepnonnueckuii 3axkoH. Ilepmogmueckas cucrema XuMmuueckux aiemeHtos [l M.
MengeneeBa. CtpoeHue aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COCIUHEHHN B COOTBETCTBUHU C
MOJIO’KEHUEM 3JIeMeHTOB B [lepuondeckoii cucteMe U CTpPOEHUEM HX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTB CBOMCTB BELIECTBA OT THUMA KPUCTATMYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

Knaccupukanus ¥ HOMEHKJIATypa HEOPTraHMYECKHX BEHICCTB. XHWMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJaccaM HEOPraHUYECKUX COENWHEHUH, TeHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakuil MO pa3IUYHbIM IpHU3HaKaM (TI0 YUCITY U COCTaBY
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TEIIOBOMY J(PQEKTy, MO H3MEHEHHUIO CTEleHEH
OKHUCJICHHS XUMHUYECKUX JJIEMEHTOB, MO OOpaTHMOCTH, MO YYacTHUIO Karaiau3aTropa). DK30- U
HI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTe o ckopocTH xuMudeckoil peakiuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusax. [lonstue o
karanu3e. lloHarue o XxumuueckoM paBHOBecud. DaKTOpbI, BIUSIONIME Ha CKOPOCTh
XUMHUYECKON peaklMH U MOJ0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMK, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuil ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 37AEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHI U HENEKTPOIUThl. KaTHOHBI,
aHUOHBI. MexaHu3M [HUCCOIMAIlMM BEUIECTB C PA3IUYHBIMU BHJAAMU XHUMHUYECKON CBS3H.
Crenenp nucconuanuy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuyu monHoro oomena. YcnoBHsl NMPOTEKAHUS PEAKIMI MOHHOTO OOMEHa, TOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakuui. CBOICTBa KHCJIOT, OCHOBAaHUM U COJEHl B cBeTe
IpEJCTaBICHU 00 JIEKTPONUTUYECKOW aucconuanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBI
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHIECTB (XJIOpUAA HaTpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM pEaKIuu OT BO3ICHCTBUS pPa3IMYHBIX
(bakTOpoB, UCCIIEJOBAHHE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca IUCCOLUAIIUU
KHCJIOT, 11eJI0uel U cosel (BO3MOXKHO MCIOIb30BaHUE BUAEO MAaTEPUAIIOB), IPOBEACHHUE ONBITOB,
WUTIOCTPUPYIONIMX TPU3HAKU MPOTEKAHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, WUIIOCTPUPYIOIIMX NPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peaKlUil (TOpeHHe, PeaKkiuu Pa3IOoKEeHHs, COSAMHEHUS), PAclO3HABaHUE



HEOPraHMYeCKUX BEIIECTB C IIOMOILIBIO KAueCTBEHHBIX pEaklUil Ha MOHBI, pELICHHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTtaJyuibl 1 UX COeJUHEHUS

OOmast xapakrepucTuka TajsoreHoB. OcCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEepHBIE
crernieHd okucieHus. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIONEHOB.
XrMHYECKHE CBOMCTBAa Ha IpHUMeEpe Xjopa (B3aUMOJCIHCTBUE C METaUIaMH, HeMeTalllaMH,
menoyamu). XmopoBogopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYy€HHE,
npuMeHeHue. JlelicTBre xXJiopa U XJI0pOBOAOPOa Ha OPraHK3M uesoBeka. BaxHelue Xmopuisl
U UX HaXO0XJIEHUE B IIPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKue CBOWCTBA MPOCTBHIX BELIECTB —
KHUCJIOpOJia U Cepbl. AJUIOTPONIHbIE MOAU(UKALIUK KUCIOPOJA U cepbl. XMMUYECKUE CBOMCTBA
ceprl. CepoBoJopoJ, CTpoeHue, (u3nYeckue M XUMUdeckue cBoucTBa. OKCHIBI Cepbl Kak
IPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHUE U XMMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M creuududeckue). XHMHUYECKHE PEaKIMH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO croco0a MOoJydeHUs cepHoW Kuciothbl. I[Ipumenenue
cepHoi KucnoTsl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peakuus Ha cylbdar-uoH. Haxoxnenue
ceppl U €€ COeIMHEHUH B MpUpoAe. XHUMHUECKOE 3arpsA3HEHHUE OKpYKawllehd cpeibl
COCMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsA3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHHUSL.

OOmas xapakTepucTuka 3y1eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHpoOJe, (U3NYECKHE W
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUak, ero Gpu3ndeckue U XMMHYECKUe
CBOICTBa, Moxy4yeHue u npumeHeHne. Coau aMMOHUSL, UX (PU3HUECKUE U XUMUYECKHE CBOWCTBA,
npumeHeHue. KadecTBeHHast peakuus Ha MOHBl aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIydyeHHeE,
¢u3nueckue MW XUMHYECKHME CBOWcTBa (0OmIME Kak TPEACTABUTENS Kiacca KUCIOT |
cneunduyeckue). Mcnonb3oBaHWe HUTPATOB M COJEM aMMOHHS B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuit. XuMHUYECKOE 3arpsi3HECHHE OKPYKaIoleH Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI U BOAOEMOB). docdop, amioTporHble MOIU(PUKALUH
doctopa, puznveckne u xummuueckue cporictBa. Oxcun docdopa (V) u pocdopnas xuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, nosyuyeHue. lcmonb3oBanue QochaToB B KauyecTBe
MUHEPATIBHBIX YA0OPEHU.

OOmas xapakrepuctuka 3aeMeHTOB IVA-rpynmsl. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIC CTEIICHH OKUCIEHHS. YTJIEPO, AJTIOTPOIHbIE MOIU(UKAIIUH, PAaCIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoicta. Ancopouus. Kpyrosopot yriepoaa B mpupoze.
Oxcuppl yriaepoaa, ux QU3NYECKUe U XMMUYECKHE CBOMCTBA, JEWCTBUE HA >KUBbIE OPraHU3MBI,
[OJy4eHUE U IPUMEHEHHEe. DKOJIOTHYecKue MpobiieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIOTE3a TII00ATBHOTO TMOTEIUICHUS KIIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u eé
COJM, UX (PU3MUECKUE M XMUMHMYECKHE CBOICTBA, MOJy4deHHE M NpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Vcmonb3oBaHme — KapOOHaTOB B OBITY, MEIHIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3AHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COEIMHEHUSX yriepoiaa
(MeTaH, 3TaH, ATWJEH, AalETUJEH, 3TaHOJ, IJIMLEPHUH, YKCycHas kuciora). I[IpupoaHbie
UCTOYHUKU YTJIEBOAOPOAOB (Yrojb, HPHUPOJAHBIN Tra3, HEPTh), HNPOAYKTHI UX NepepaboTKu
(OeH3uH), UX pOJb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE O OMOJIOTMYECKN BaXKHBIX BELECTBAX:
KUpax, Oenkax, yrieBoJax — M WX pOJU B KHU3HU 4YeJIOBeKa. MarepuallbHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAUHEHUI.

Kpemuuii, ero ¢usnyeckue M XHUMUYECKUE CBOICTBAa, IOJy4YE€HUE U INPUMEHEHHUE.
CoenuHenus kpeMmHus B mpupoje. OOmme mnpencrtasieHuss o0 okcune kpemuus (IV) u
KpeMHUEBOM kuciore. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIIIEHHOCTU. BaxxHeilne



CTPOUTENIbHbIE MaTepualbl: KepaMuKa, CTEKJIO, LEeMEHT, OeToH, xene300eToH. I[Ipobrembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre 00pa3loB HEOPTraHWMYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTBI, TPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-MOHBI U HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHHUS, OIBITHI,
oTpakaromue (U3NIECKUe U XMMHUYECKHE CBOMCTBA TaJIOTEHOB M X COCIMHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BHUAEOMATEPUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUIOB (TaJOT€HUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COEAMHEHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHaNioB), HaOMIOJeHHEe Tpolecca OOyriuMBaHUsA  caxapa IMOJA  JIeHCTBHUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHCIIOTHI, U3y4YeHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOU
KHUCJIOTHI, TIPOBEJICHUE KAaueCTBEHHOH peakiuu Ha cyinb(paT-uOH W HaAONOJIeHHEe MpH3HaKa eé
NPOTEKAHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMH a30Ta, (ocdopa W WX COeNUHEHHH
(BO3MOYKHO HCIIOJIb30BAHKUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THHIX U (pochopHBIX yrnoOpeHui,
NoJy4eHue, coOupaHue, pacro3HaBaHWE ¢ HW3yYeHHE CBOWCTB AaMMHaKa, IPOBEICHHE
KauyeCTBEHHBIX PEaKIiii Ha HOH aMMOHHUA U (hocdaT-uOH U U3yueHHe MPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICICTBIE KOHIIEHTPUPOBAHHON a30THOM KHMCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIOB), H3Y4YCHHE MOJeNel KPUCTAUIMUECKUX pemETOK anMmasa, rpadura,
¢dymiepeHa, 03HaKOMIIEHHE C TIPOLIECCOM aJCOPOLIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM M YCTPOMCTBOM MpPOTHBOrasa, IMoJydyeHue, coOMpaHue, paclio3HaBaHUE U U3YyYCHUE
CBOMCTB yIJIEKUCIIOrO Ta3a, MPOBEJCHUE KaUeCTBEHHBIX peaklUii Ha KapOOHAT U CHUIIMKAaT-HOHBI
U U3y4YCHUE I[PU3HAKOB UX TMPOTEKAHMs, O3HAKOMIICHHE C NPOAYKUHUEH CHUIMKATHOU
IIPOMBILIUIEHHOCTH, PEUICHUE JKCIEPUMEHTAIBHBIX 33/a4 110 TeMe «BakHelme HeMeTauibl 1
UX COCUHEHUSD.

MeTtajliibl M X COCJUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKUX DIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreMe xumuyeckux aementoB 1. . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAJUIMYECKas KpHUCTAJIMYecKas
pemérka. DJIEKTPOXUMHUYECKUN psj HanpsokeHUu MeramioB. Du3nmueckue M XUMHYECKHE
cBoiicTBa MeTayioB. OOmMe crnocoObl moixydeHus: MeTaioB. [loHATHE O KOPPO3UM METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CiuiaBsl (CTab, YyTyH, JIOPATIOMHHAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[Ilenounbie MeTauibl: TonoxkeHue B [leproanuecko cucTeMe XMMUYECKUX 3J1€MEHTOB /1.
N. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXA€HUE B Npupoje. OPuznueckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[[{eroyHO3EMENBbHBIE METAJIBI MarHui M Kajublui: nojokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHUE B
npuponae. PU3NYeCcKue U XMMHUYECKHE CBOMCTBA MarHusl U Kaiblusd. BaxkHenmme coeauHEHUs
KanbIus (OKCUI, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHH .

AmomuHuii: nonoxenue B llepuonuyeckoil cucrteme Xxumudeckux ayeMmeHToB [ U.
MenieneeBa, CTpOEHHE aTOMa, HaXOXJAE€HHE B pupoae. OPuznueckre U XMMUYECKUE CBOWCTBA
amoMUHUS. AM(POTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepumonuueckoid cucreme xumuueckux ossemeHtoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXKJACHHUE B npupoae. Pusznueckrue U XMMUYECKHUE CBOKCTBA
xkene3a. Okcuawl, runpokcunbl u conu skenesa (II) m xenmesa (III), mx cocras, cBoiicTBa u
IIOJIy4CHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METAUIOB W CIUIaBOB, MX (U3NYECKUMHU CBOHCTBAMH,
U3yYEHUE PE3yJNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUJA KAJIbLUS U HATPUs C BOJOM (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HMCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, TpOIlEcca TOPEHHs Keleza B



KUCIoposie  (BO3MOKHO — HCIIOJIb30BaHHE  BUICOMATEPUAOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX pEaklMi Ha MOHBI: MAarHus, Kajbllvs, aJlOMUHUS, IIMHKa, kene3a (II) u xenesa
(IIT), menu (II), HaOMrOIEHKWE W OMKCAHHUE IPOILIECCOB OKPAITWBAHMS IJIAMEHU MOHAMHU HATPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUAIIOB), UCCIICIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJA aJTIOMUHUS U TUIPOKCUJA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BaxHeime MeTamibl 1 UX COSTUHEHUSD.

XuMHSA U OKpYKAK0LIasi cpeaa

BeniectBa 1 maTepuansl B TOBCETHEBHOM KM3HM 4YEJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOrax u
OTpaBJICHHUSIX.

XUMHYECKOE 3arps3HEHHE OKPYKAroIIel cpelibl (MpeaenbHas TOMyCTUMAash KOHIIEHTPALHs
BemecTs, nanee — [1JIK). Poib xuMun B pemieHn# SK0IOTHIECKUX TTPOOIIeM.

Xumuueckuii Ikcnepumenm:

U3ydeHHEe 00pa3I0B MAaTEPHAIIOB (CTEKIIO, CIJIaBbI METAJLIOB, TOJIMMEPHBIC MaTSpUAIbI).

Mescnpeomemmnuie ceazu

Peanuzanust MexXpeAMETHBIX CBA3EH MPU M3YYCHUH XUMHH B 9 Kiacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX T[OHATUH, TaK U MOHITHIA,
SABJISIOIIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MMOHATHUS: HAYYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPHSs, aHATTU3,
CUHTE3, KIacCH(PUKAIUs, NEPHOANYHOCTh, HAOIIOJCHHUE, OKCIICPUMEHT, MOCIUPOBaHNE,
U3MEpEeHHEe, MOJIETb, SIBIICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOJIOTUsI, MaTepPHAIIbI.

®dusnka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJICKTPUYECKHI 3apsj, MPOBOJHHMKH, TOJYIPOBOJHUKH,
JIDIIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO, TEIIO, 00BEM, arperaTHoe COCTOSHHE BEIEeCTBa, Tas,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKAsh pEMIETKA, CIUIaBbl, (U3MUECKUE BEIHUYUHBI,
€MHUIIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢orocuntes, npixanue, O6uochepa, sKocucTeMa, MUHEPAIbHBIE YIOOPEHHS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOpPHbIE MOPOJbI, IOJE3HbIC
HCKONIA€MbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pE3YyJIbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0OOpa30BaHUS
JOCTUI'alOTCA B XO/J€ O6y‘I€HI/I$I XUMHU B €IUHCTBE y‘IG6HOfI ¥ BOCITHTATEIILHOM JACATCIIBHOCTHU B
COOTBETCTBUU C  TPAAULMOHHBIMU  POCCUUCKHUMH  COLMOKYJIbTYPHBIMH U  JyXOBHO-
HPAaBCTBCHHBIMU LECHHOCTAMU, IMPUHATBIMU B O6IH€CTB€ [paBujiaMM U HOpMaMu NOBCIACHUA U
CIOCOOCTBYIOT IPOIIECCAaM CAMOIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALIUN O0yUYaIOIIUXCSL.

JImyHOCTHEBIE PE3YIBbTATHI OTPAKAIOT TOTOBHOCTH O6yanOIlII/IXCH PYKOBOACTBOBATHCA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH U PACIIMpPEHUE OIbITa IESTEIBHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpmoTN4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TIOHMMAaHUs 3HAu€HUs XUMHUYECKONM HAyKH B >KM3HH COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMaIMend 0 MepeqoBbIX JOCTHKEHHUSIX U OTKPBITHUSIX
MHUPOBON U OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOWCTBE
Mupa 1 o0LIEeCTBa;

2) rpaJaaHCKOr0 BOCIIUTAHMS:

MNpEaACTaBJICHHUA O COLUAIIBHBIX HOpMax M IIpaBUJIaX MEKINYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPUYECKOM M JApPYruX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM AESITENbHOCTH NP BBHIMOJTHEHUN YUeOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITTIOJIHCHUHU XHUMHWYCCKHUX OSKCICPUMCHTOB, CO3daHWUU yT-I€6HI)IX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOIIM B IpOLIeCcCe ITON Yy4eOHON AESITeNTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBCACHHUEC M IIOCTYIIKHM CBOHX TOBapHHIGfI C MO3WMIMUM HPABCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIEICTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHYECKUE  MPEJACTABICHHUS O  BEUIECTBE W  XMMHYECKOM  peakIuH,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3sBUTHUSA HAYKHM U COCTABIAIOIINE OCHOBY JIA
NOHMMAHUSA  CYIIHOCTH HAy4YHOHW KapTUHBI MHpa, NpPEACTaBiIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHON CpeloW, O poJin
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IMO3HAaBATCJIIbHBIC MOTHUBBI, HAIIPABJICHHBLIC Ha IIOJYYCHHUC HOBBIX 3HAaHUH 110 XHUMHU,
HeoOXoauMble ISl OOBSCHEHUS HaONI0JaeMbIX MPOIECCOB M SIBJICHUI, IMO3HABATEIHHOM,
UH(POPMALMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOMN paObOThI
C yueOHBIMHU TEKCTaMH, CIPABOYHOMN JHUTEPATYpOH, ITOCTYNHBIMU TEXHUYECKUMHU CPEIICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHI0O M TMO3HAHHIO, JI0OO03HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOCKTHOW W HMCCIEAOBATEIBCKON JEATCIHHOCTH, K OCO3HAHHOMY BBLIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YeHHS B ajbHEHIIEeM;

4) popMupoBaHus KyJbTYPbI 310POBbA:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/0POBBIO,
YCTAaHOBKHM Ha 3JI0pPOBBIM 00pa3 >KW3HH, OCO3HAHUE IMOCICACTBHA W HENPHITHE BPEIHBIX
OpUBBIYEK (YHOTPEOIECHUSI alKOrojsi, HapKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIIO/ICHUS
MPaBIJI OE30MMACHOCTH MTPH OOPAICHUH ¢ XHMHYSCKUMH BEIICCTBAMHU B OBITY U pEaTbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMA:

MHTEpEC K MPAKTUIECKOMY M3YUYECHHUIO Mpodeccrii 1 Tpyaa pa3InyHOTO poja, yBaKEHHE K
TpyAy W pe3yibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHOW TPAEKTOPUU
IPOJOHKEHUS 00pa3oBaHUs C y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,



OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHol mpodeccHoHalbHON AeATeIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS:

HKOJIOTMYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 M 0€30macHOro odpasa >KU3HU,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY W IICHXHYECKOMY 3JI0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MacHOT0 MOBEACHUS IPU paboTe ¢ BElleCTBaMH,
a TaK)Ke€ B CUTYyalHsIX, YTPOKAOIIMX 3[I0POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, MOJydyaeMble NpPU H3YyYECHUU XUMHH, JJIS PelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH NPUPOJTHON CPEOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTed MX pelieHus
MOCPEACTBOM METOAOB XUMHHM, SKOJIOTHYECKOTO MBILIJICHHS, YMEHUSI PYKOBOACTBOBAThCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLUATILHON MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeIMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHUSI OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIUI, TUMO0Te3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JPYTroe.), KOTOPBIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX
MpeaAMEeTax U MO3BOJIIOT HA OCHOBE 3HAHUM U3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAay4HOW KapTHUHE MUpa, U YHHUBEpCAIbHbIC ydeOHbIE NEeHCTBUs (MO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJATUBHBIC), KOTOPbIE O0ECNeYnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTeibHbIE YHUBeEPCAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble Jlornueckue 1eHCTBUSA:

YMEHHUSI MCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIILIICHUS NPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICH XMMHYECKHUX TMOHATHH  (BBIOGNATH WX XapaKTepHbIE TPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTUSMH), UCIIOIH30BATh TOHATHUS T OOBSICHEHUS
OTJIeNbHBIX (DAaKTOB U SIBICHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUM i KIacCHU(pUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUH, YCTaHABIMUBATh IPUINHHO-CIICACTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3yUeHHUs, CTPOUTH JIOTUUECKUE pacCykAeHus (MHAYKTUBHbIE, 1€ TyKTUBHBIC,
110 AHAJIOTHH ), JIEJIaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSITh B MpoIlecce MO3HAHMs MOHATUS (MPEAMETHbIE U MeTalpeaMeTHbBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOJIh3yeMble B XUMHUH, MPEOOpPa30OBBIBATH IIHPOKO
NPUMEHSEMbIE B XMMHHU MOJICNIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUYecKass (opMylia W ypaBHEHHE XUMHYECKOW peaknuu — TMPU PEIIeHUH y4eOHO-
MO3HABATENIbHBIX 3a/lad, C YYETOM OSTHUX MOJEIbHBIX MPEJACTAaBICHUN BBIABISATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYa€MbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJACTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B U3yHaEMBbIX MIPOLIECCAX U SIBJICHUSX.

ba3oBble ucciegoBare/bCKue 1eHCTBUS:

YMEHHME MCIOJIb30BaTh MOCTABJICHHBIE BOINPOCHI B KAYE€CTBE MHCTPYMEHTA IO3HAHUA, a
TakkKe B KayecTBe OCHOBBI i (OPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIlMM M TPOBEIACHHUIO YYEHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M IPOIlecca, CAaMOCTOSATENbHO IPOTHO3UPOBATh €r0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOJAEIaHHOM pabdoTe.

Pabora ¢ undopmanmei:

YMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3INIHBIX BUIOB
U GopM IPECTABICHUS, TOTyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JTUTepaTypa
XUMHUYECKOTO COJIEp’KaHMsI, CIpaBOYHbIE TMocoOus, pecypchl HHTepHeTa), KpPUTUYECKU
OILICHUBAThH MPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMAIIHUIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METO/IBI M 3aMPOCHI IPH MOUCKE U 0TOOpe UH(pOopMaLuu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS yYEOHBIX M MMO3HABATEIbHBIX 3324
onpeAenéHHOr0 THIA, MPUOOPETeHHE ONbITa B OOJIACTH HCIHOJB30BaHUSA HH(DOPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOU aKTUBHOTO HCIIOJIB30BAHHS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIHHO BBIOMPATh ONTUMAIBbHYIO (QOpMY MpeiCcTaBlIeHUs
UHPOPMALMK U HWIUTIOCTPHPOBATH pEIIAeMble 3a/la4d HECJIOXHBIMH CXEMaMH, AHarpaMMaMu,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOIb30BaTh W AHAIU3UPOBATh B Mpolecce ydyeOHOH M HMCCIenoBaTeIbCKOU
NEeSTENIbHOCTH UH(POPMALIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJILCKOTO X03iCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY>KAIOUIeH TPUPOIHON CPEJIbI.

KoMmyHnKkaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1eliCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B XoJe Auaiiora W (Wiu) JTUCKYCCHM) TO CYIIECTBY
oOcyxxmaemMoil Tembl, (OpMyIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHS MPEACTABIATH MOMyYEHHBIE PE3yIbTaThl TO3HABATEIBHON AESITETFHOCTU B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAUIO0 pPEe3yJbTaTOB BBINOJHEHHS XHUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITA, J1TAOOPATOPHOW pPAaOOTHI MO HCCIEIOBAHHIO CBOWCTB
BEIIECTB, yU€OHOTO MTPOCKTA);

yYMEHHs yueOHOTO COTPYJHUYECTBA CO CBEPCTHMKAMH B COBMECTHOH IMO3HABAaTEIbHOU W
UCCIIEIOBATEIIBCKON JICATEIIBHOCTH TPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEeM Ha OCHOBE y4éTa
OoOIIMX HMHTEPECOB W COIJIacoBaHMs MO3UIUi (0OCyXKIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBD», KOOPAWHAIMS COBMECTHBIX JICHCTBHM, ONpeesieHIEe KPUTEPHUEB TI0 OIEHKE KayecTBa
BBIMIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUS:

YMEHHE CAMOCTOATEIBHO OMpPENeNsITh IeNn AeSTeNbHOCTH, JIaHUPOBATh, OCYIIECTBIIATh,
KOHTPOJMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JICATEIBHOCTH, BBIOMPATH
HaubOosnee H(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AITOPUTM JEHUCTBUM NPH
BBIMIOJTHEHUH 3aJaHUil ¢ y4€TOM TMOJYy4eHHs] HOBBIX 3HAHUW OO0 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYCHHOTO pe3yJbTaTa 3asBICHHON ILIEJH,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yabTaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COACpKaHUS,
YCTAHOBJICHHOTO JaHHOH (exepanpbHOW pabodell MporpaMMoi, BBIIENISIOT: OCBOCHHBIC
oOy4arlmMMUCs Hay4YHble 3HAHUS, YMEHUS M CHOCOOBI JeWCTBUM, crneuuduueckue A
OpeaMETHOW 00sacTu «XUMHs», BUIBl JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEPIIpEeTalNU, TPeoOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOydenust B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUI:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJIEKYyJa, XUMHUECKUH 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OAHOPOIHAS W HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHUTEIIbHAs aTOMHAsI U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi OISl XMMHUYECKOTO DJIEMEHTa B COCJMHEHUH, MOJISIPHBIA O00BEM, OKCHI, KUCIIOTA,
OCHOBaHHUE, COJb, 3JIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCIICHHUS, XHUMHYECKas peakius,
KJaccu(UKaIUs peakiyii: peakluu COCTUHEHHS, PEaKIH PA3JIOKEHUs, PEaKIUu 3aMEUICHHUS,
peakiuu 0OMeHa, SK30- U HJIOTEPMUYECKUE PEAKIINH, TeIUIOBOM 2PPEKT peakiuu, apo aToma,
AIIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOMTaNb, PAJUYC aTOMa, XUMHYECKasi CBSI3b, MOJIAPHAS U
HENOJISIpHasi KOBAJICHTHAs! CBSA3b, MOHHAs CBSI3b, MOH, KATHOH, aHHOH, PACTBOpP, MaccoBasi OIS
BeIeCTBA (ITPOLICHTHAS] KOHIIEHTpPAIIUs) B paCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUN U IPUMEHSTH 3TH MOHSITHS TIPU
OIHMCAaHUU BEIIECTB U UX MPEBPALICHUII;



UCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJi€HHMsS (OpMyJ BEIIECTB U ypaBHEHUN
XUMHUYECKHUX peakiuii;
OTIpEeNeNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHHUSX, CTETIEHb OKHCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAAJICKHOCTh BELIECTB K OINpPENe]IEHHOMY Kiaccy
COCMHEHUH 1Mo PopMyIiaM, BUI XUMHYECKON CBSI3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHHMYECKUX
COEMHEHUSX;
packpeiBath cMmbicia lepuoauueckoro 3akona JI. . MeneneeBa: 1eMOHCTPUPOBATH TIOHUMaHHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT HUX TIIOJOXKEHUS B
[lepuonuueckoil cucreme, 3aKOHOB COXPAaHEHHMsI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOrajipo;
ONKCHIBATh W XapaKTEepHU30BaTh TabMMuHyro ¢opmy llepmoauueckoil cHCTEMBI XUMHUYECKUX
3JIEMEHTOB: pa3jInyaTh MOHATUS «IJIaBHas nojarpymnmna (A-rpymnmna)» u «mobdounas noarpynna (b-
TpyIIna)», Majble ¥ OOJbIINE TIEPUOIbI, COOTHOCUTH 0003HAYCHHUSI, KOTOPbIE UMEIOTCS B TaOIUIIE
«I[lepuoanueckass cucremMa xumuueckux osyemeHToB J[. W. MenzaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsn sjapa, odiiee
YHCJIO AJIEKTPOHOB U paclpeielieHue UX M0 3JIEKTPOHHBIM CII05M);
KJaccu(uIUpoBaTh XMMUYECKUE 3JEMEHThI, HEOPraHMYECKHE BELECTBA, XMMUYECKHE PEaKIHU
(IO YKMCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY 3D (DEKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA BEUIECTB PA3JIMYHBIX KIIACCOB,
HOATBEpPXKJasl  ONUCAaHME MpPUMEpPaMU  MOJEKYISPHBIX  YPaBHEHHUH  COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUM;
IIPOrHO3MPOBAaTh CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKAHHsI XMMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBUIX;
BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAaccChl BELIECTB, MACCOBYIO JIOJIIO
XMMHYECKOIO 3JIEMEHTa IO (hOpMYJI€ COEIMHEHMs, MAcCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
HIPOBOJUTH PACUYETHI 110 YPAaBHEHUIO XUMUYECKOM peaKinu;
IPUMEHATH OCHOBHBIE ONEpPAllMi MBICIUTEIbHON IEATEIbHOCTU — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00o011eHne, cucTeMaTH3annio, KI1acCu(pUKaIHio, BbISIBICHHE TPUIMHHO--CIIEICTBEHHBIX CBs3EH
— I U3y4YEHUs CBOMCTB BELIECTB M XUMHUYECKUX PEAKIUI, €CTECTBEHHO-HAYyYHbIE METO]IbI
NO3HAaHUS — HaONIoeHUe, W3MEpeHHe, MOJICIIMPOBAaHUE, SKCIEPUMEHT (peajibHbli U
MBICJICHHBIN);
CJIeI0BaTh MpaBUiIaM I0JIb30BaHUSI XUMUYECKOW MOCYAON U 1abOpaTOpHBIM 00OPYZOBAHHUEM, a
TaKXe MpaBuiiaM OOpalleHHsI C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMU IO BBIITOJHEHHIO
71a00paTOPHBIX XUMHYECKHX OINBITOB IO IOJYYEHHUIO U COOMpPAHUIO ra3000pa3HBbIX BEIIECTB
(Bomoposa M KHUCIIOpPOJa), NPUTOTOBJIECHUIO PAcTBOPOB C ONpEAENEHHONM MaccoBOW noieit
pacTBOPEHHOIO BEUIECTBa, IUIAHMPOBaTb W IPOBOAUTH XMMHMYECKUE OSKCIEPUMEHTHI IO
pacro3HaBaHMIO pAcTBOPOB WIEJIOYEH M KHUCIOT C IOMOINBIO HMHIUKATOpPOB (JIaKMYyC,
denondranent, METHIOPAHX U IPYTHE).

K xoHiy oOyueHus B 9 kjiacce npeMETHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaxkaTb c(HOPMHUPOBAHHOCTh Y O0YUaIOIIUXCSl YMEHUM:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHSITHM: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTHOH, AaHHUOH, IMPOCTOE  BEIIECTBO,  CJIOXKHOE  BELIECTBO,  BaJIEHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHS, XMMMYECKas pPEaKIus, XUMHUYEcKas CBs3b,
TeI10BOM 3(PQEKT peakuuu, Mojb, MOJSPHBIM 00BEM, PacTBOpP, IEKTPOJIUTHI, HEINEKTPOIMUTHI,
AIIEKTPOJINTUYECKAs] JMCCOLMAIMS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTHMblEe pPEAKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuy, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHME M BOCCTAaHOBJEHHUE, aJJIOTPOIMSI,
aM(pOTEepHOCTh, XMMHUYECKasl CBS3b (KOBaJIECHTHAs, MOHHAs, METANINYeCcKas), KpUCTaNINUecKas
pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUuHu, MpeaesbHO
nomycrtumast konuentpauus I1JIK Bemectsa;



WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHIATUN U IPUMEHSTDH 3TH MOHITHS MTPH
OIKCaHWUM BEIIECTB U UX MPEBPAILECHUN;

UCIIOJIb30BaTh XWMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJi€HHMsS (OpMyJ BEIIECTB U ypaBHEHUN
XUMHUYECKHUX peaKkiuii;

OINpesieNATh BAJEHTHOCTh M CTENEHb OKUCJIECHUS XHUMMYECKHX 3JIEMEHTOB B COEAMHEHUSX
pPa3IMYHOIO COCTaBa, IPHUHAJUIEKHOCTb BELIECTB K OMNPENCIEHHOMY KJIACCYy COEIMHEHUU IO
dopMmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAs, MOHHAs!, METANINUYECKasi) B HEOPraHUYECKUX
COCAMHEHUSX, 3apsi/i MOHA MO0 XUMHYECKOW (opmylie, XapakTep Cpeabl B BOIHBIX PacTBOpax
HEOPraHMYeCKUX COCAMHEHUH, TUIl KPUCTAJUINYECKOHN peIIETKH KOHKPETHOIO BEIECTBA;
packpeiBath cMblich [lepuoanueckoro 3akona J[. WM. MenneneeBa M JAEMOHCTPUPOBATH €rO
NIOHMMaHME: OIKMCHIBAaTh M XapaKTepPH30BaTh TaOnuWuHyro (opmy Illeprmogmueckold cHCTEMBI
XMMHUYECKHX JIEMEHTOB: pa3jMyaTh MOHATHS «rJlaBHas noAarpymnna (A-rpymmna)» U «1no0oyHas
noarpynna (b-rpynma)y, maneie u OoJbIIME TEPUOJBI, COOTHOCHTH 0003HAUYEHUS, KOTOPHIC
UMEIOTCA B IMEPHOAMYECKON TaOyMIEe, C YHUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l sApa, o0llee Ynciao 3JIEKTPOHOB U paclpe/iesieHne uxX
IO JIEKTPOHHBIM CJIOSIM), OOBSICHATh OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEAMHEHMH B Ipelienax MajiblX NEPUOAOB U IVIaBHBIX MOJArPYMNI C YYETOM CTPOEHHUS HUX
aTOMOB;

KJaccu(uIMpoBaTh XMMUUYECKUE 3JEMEHThI, HEOPraHMYECKUE BELECTBA, XMMUYECKHE PEaKIHU
(Mo 4YMCIy M COCTaBy Y4YacTBYIOUIMX B PEaKIUU BEHIECTB, MO TEIIOBOMY 3¢ (dekTy, 1o
U3MEHEHHUIO CTETIEHEH OKUCIIEHUS! XUMHUECKUX AJIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME M cHeuu(pUYecKHe XUMHUYECKHE CBOICTBAa NPOCTHIX U
CJIOHBIX BEILIECTB, MOATBEPHKAAs ONUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX YPAaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJIATh YPaBHEHUS IEKTPOIUTUUECKON IUCCOLUAIMM KUCIIOT, IeJI0Uei U coJieH, MOIHbIE U
COKpAIIEHHBIC YPAaBHEHHsI peakuii HOHHOTO OOMEHa, ypaBHEHHS PEaKIHi, IMOATBEPKIAIOIINX
CYLIECTBOBaHHME T'€HETHUECKON CBSA3U MEXK/Y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

PACKpBIBATh CYLTHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEICTBOM COCTABIICHHUS
AIIEKTPOHHOI'O OajlaHCa 3TUX PeaKLUi;

IPOTHO3UPOBATH CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOKHOCTH IIPOTEKAHUS
XUMHYECKHX MPEBPALICHUN B PA3IIMUHBIX YCIOBHSIX;

BBIUNCIISATH OTHOCUTENIBHYI0 MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO IOJIIO
XMMHUYECKOTIO 3JIeMEeHTa 0 (opMyJie COEIMHEHMs, MacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
IPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKuy;

coOiroaaTh MpaBujia MOJb30BaHUS XUMUYECKOW MOCYI0M U 1abopaTOpHbIM 00Opy/IOBaHUEM, a
TaKXe MpaBujia OOpAIIEHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH 10 BBITOJHEHHIO
7a00paTOPHBIX XUMHYECKHX OINBITOB IO IOJYYEHHIO U COOMpPAHUIO ra3000pa3HBbIX BEILIECTB
(aMMHaKa ¥ yrieKuciaoro rasa);

OPOBOJIUTh PpEaKUUH, MOATBEP)KIAIOIINE KAyeCTBEHHBIH COCTaB Ppa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYyTEM XJOPHI-, OpOMHI-, MOIHUI-, KapOoHat-, docdar-, cunmkar-,
cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI AaMMOHHUS M HOHBl M3YYEHHBIX METaJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUECKUX BEILECTB;

IPUMEHATH OCHOBHBIE ONEpPALlMU MBICIIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eH1e, CUCTEMATH3alMI0, BbIIBIEHUE NMPUYUHHO-CIICACTBEHHBIX CBA3€M — IS M3y4eHUs
CBOMCTB BEUIECTB W XHWMHUYECKUX pEAKIUI, €CTECTBEHHO-HAYYHbIE METOJbl I103HAHUSA —
HaOJr0IeHUE, U3MEPEHUE, MOJIEIIUPOBAHUE, SKCIIEPUMEHT (pealIbHbI U MBICICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoaunuyecTBO 4yacon
Ne HaunmeHoBaHMe pa3/iesioB U K n DJIeKTPOHHBIe (HH(POBHIE)
n/n TeM MPOrpaMMbl Bcero OHTPOIBLHBIC paKThuecKne o0pa3oBaTe/ibHbIE PeCypPChl
padoThbI padoThbI
Pa3nen 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
Xumusi — BaxkHas 00J1aCTh
11 €CTCCTBO3HAHUS U 5 0 ) bubnuoreka [IOK
) MPaKTUYECKON JACSATEIHbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BemntecTBa n xumMmmuueckue 15 1 0 bu6mmoreka LIOK
) peakiu https://m.edsoo.ru/7f41837¢
Hroro no pazueny 20

Pa3nen 2. BaxkHeiilune npeacTaBuTe M HEOPraHMYECKUX BelllECTB

71 Boznyx. Kucnopoa. Ilonsitue 6 0 1 Bbu6mmoteka LJOK
00 okcugax https://m.edsoo.ru/71f41837¢
29 Bonopoa.llonsitue o kuciorax ] 0 1 bu6mmoreka LIOK
U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [lonstue 06 5 1 1 Bbubmoteka LJOK
OCHOBAHMAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCcChl 1 1 1 bubnuoreka [{OK
) HEOPraHMYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazueny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xummuieckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTE/IbHbIC PeaAKIIUN

[Tepunonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 7 0 0 Bbu6mmoteka LJOK
' XUMHYECKUX 3eMeHTOB JI. U. https://m.edsoo.ru/7t41837¢
Mennene-eBa. CTpoeHue atoma
3.2 XHUMHYECKas CBS3b. 8 1 0 bubnuorexa [JOK



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

OKHUCIIUTETBHO-
BOCCTAHOBHUTEJIbHBIC PEaKIIUU

https://m.edsoo.ru/7f41837¢

HToro no pasuerr 15 bubnnorexa LIOK
Py https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 1 Bbu6moteka LJOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 68 >
9 KVIACC
KosmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoabner | Ipakriyeckn o0pa3oBaTejbHbIe
e padoThI e padoThI pecypebi
Pa3nes 1. BeuecTBO M1 XMMHYeCKHe PeaKIIUM
11 [ToBTOpenue u yriryOiaeHne 3HaHUI OCHOBHBIX 5 1 0 bu6mmoteka [IOK
pa3zesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnmnorexka [JOK
peakiui https://m.edsoo.ru/7t41a636
13 DIEKTPOTUTHYECKAS JUCCOIHAIIHS. 3 1 1 bubnmoreka [JOK
XHUMHYECKUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M MX COeIMHEHHS
71 OO01as xapakTepuUCTHKa XUMUYECKUX 4 0 1 bu6mmoteka [IOK
snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22| onevennos ViArpymim. Cepan o6 6 0 o | Bromoresa LIOK
COSTMHEHTS https://m.edsoo.ru/7f41a636
23 OO01mas XxapakTepruCTHKa XUMUYECKUX 7 0 1 bubnuorexa [JOK
ateMeHToB VA-rpynmsl. A30T, docdhop u ux https://m.edsoo.ru/7t41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636

COCAMHCHUS

OO6m1as XxapakTeprucTUKa XUMHUECKUX

. bu6mmoreka [IOK
24 aneMeHToB [VA-rpynnsl. Yriepon u KpeMHHMA 8 https://m.edsoo.ru/7f41a636
U UX COEIUHEHUS
Hroro no pazneny 25
Pa3gen 3. MeTa/IbI M BX CO€THHEHUS
. bu6mmoreka [IOK
3.1 Obume cBolicTBa MeTaiIoB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiiime MeTamibl U UX COCIUHEHUS 16 https://m.edsoo.ru/741a636
Hroro no pazneny 20
Pa3znen 4. Xumus M oOKpykammas cpeaa
4.1 BeniectBa 1 maTepuanbl B )KU3HU YEJIOBEKA 3 Bubmuorexa [JOK
’ https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Bubmorexa IIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I1O ITPOIT'PAMME 68



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

8 KJIACC
KoaunuecTBO 4acoB
e K - Jara DJIeKTPOHHBbIE HU(PPOBHIE
- Tema ypoka OHTpO] paKTH o0pa3oBaTejibHbIE
n/n Bcero bHBIE yecKue H3yUeHHUs
pecypcsbl
padoTrsl | padoThI
1 [Ipenmer xumun. Ponp XMMUHU B 5KU3HU YEIIOBEKA. 1 0 0 01.09 bu6nmoreka [JOK
Tena u BemecTBa ' https://m.edsoo.ru/ff0d210c¢
bu6mmoreka [IOK
2 ITousgaTue o MeToax MO3HAHUSI B XUMUH 1 0 0 06.09 https-//m.edsoo.ru/f0d227e
;| e L e | e ok
/1aboparop P patll ’ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM)
4 YucTeie BemecTBa 1 cMec. CIocoObI pa3ieicHus 1 0 0 13.09 bu6mmoreka [JOK
cMmeceit ) https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padora Ne 2 «Pa3nenenue cmeceit 1 0 1 15.09 bubnnorexa [IOK
(Ha mpuUMepe OYHUCTKHU TTOBAPEHHOM COJIH )» ’ https://m.edsoo.ru/ff0d28c8
bubmuoreka [JOK
6 ATOMBI 1 MOJICKYIbI I 0 0 20.09 https://m.edsoo.ru/ff0d2ab6c¢
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 1 0 0 27.09 bubnnorexa [IOK
XUMHUYECKHUX AJIEMEHTOB ’ https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocTsie U clOKHBIE BEIIECTBA 1 0 0 27.09 https-//m.edsoo.ru/f0d2a6e
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 29.09 https-//m.edsoo.ru/f0d2d50
o0 | oo ot seneem Xowreoan || | i ok
pMyTIa. ’ https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
1 OtHocuTenbHas aToMHasi Macca. OTHOCUTEIbHAS 1 0 0 06.10 bubmuoreka [JOK

MOJICKYJIsIpHadg Macca

https://m.edsoo.ru/ff0d323¢



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d23dc
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MaccoBas 101 XUMHYECKOI0 2JIEMEHTa B

bu6mmoreka [IOK

12 COEIUHEHUN 11.10 https://m.edsoo.ru/ff0d350¢
13 KonuuecTtBo BeniecTBa. Mosb. Mosnspras macca 13.10 Egg:f;ﬁiﬁ;ﬁ?rﬁ/ 1045230
14 DU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMHUYECKas 18.10 bu6mmoreka [IOK
peaKims https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUSI XUMHUYECKHUX 2010 bubnnorexa [JOK
peakiui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MAaCChl BEHIECTB. XUMUYECKUE 2510 bubnuorexa [JOK
ypaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Boruncnenust KonuyecTBa, Macchl BEIECTBA IO 2710 bubnnorexa [JOK
YpaBHEHUSAM XUMUYECKUX PEAKIIUM https://m.edsoo.ru/ff0d5708
18 Kiaccupukanuss XUMHUYECKUX PeaKIIHid 08.11 bubmuorexa [JOK
(coenuHeHus, pa3IoKeHHs, 3aMeleHUs], 0OMEHA) https://m.edsoo.ru/ff0d3{34
19 M. B. JIOMOHOCOB — y4€HBII-3HIUKIIONEIUCT. 10.11 bu6mmoreka [JOK
O06001IeHNEe U CHCTEMAaTH3allns 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTponsnas padora Nel no teme «Bemiecta u 15.11 bubnnorexa [IOK
XUMUYECKHE PEAKITHI https://m.edsoo.ru/ff0d4290
1 Bo3ayx — cmech razos. Cocras Bo3ayxa. 17.11 bu6nmoreka [JOK
Kucnopos — aneMeHT U nnpoctoe BemectBo. O30H https://m.edsoo.ru/ff0d448e
22| (e oxcnentun, ropentio Homsre o6 a1 | BuGmorera IOK
OKCHIAX https://m.edsoo.ru/ff0d4614
73 Crioco0slI MmoTy4eHus KUCIIopo/ia B 1aboparopuu U 2411 bubmmorexa [JOK
POMBINIUICHHOCTH. [IpuMeHeHne Kuciopoia https://m.edsoo.ru/ff0d497a
s | poonsh e omcash e, o | e ok
5HIOTEPMUUECKHX PEAKIIX ’ https://m.edsoo.ru/ff0d4790
25 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHHe 01.12 bubanoreka [IOK
BO3/1yXa, CIIOCOOBI €r0 MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuueckast padora Ne 3 mo teme «llonydenue u 06.12 bubanorexa [IOK
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coOupaHue KMCII0pOo/ia, U3yYEHHUE €Ero CBONCTBY

https://m.edsoo.ru/ff0d4ae2

27 Bonopon — 351eMeHT 1 IpOCTOE BELIECTBO. 08.12 bubnnorexa [IOK
Haxoxnaenue B mpupose ) https://m.edsoo.ru/ff0d4dd0
73 Ouznyeckue 1 XUMUIECKHE CBOICTBA BOJIOPO/A. 13.12 bubnmnoreka [JOK
ITpumenenue Bogopoaa ’ https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 [ToHsiTHE O KHCIIOTAX U COJISIX 15.12 https://m.edsoo.ru/f0d50d2
bubmuoreka [JOK
30 Crioco0sbI MoTy4eHHs BOAOPO/ia B JIAOOpaTOPUH 20.12 https-//m.edsoo.ru/f0d4dd0
31 [Ipaxtuueckas padora Ne 4 o teme «Ilomydenue u 2712 bubnnorexa [IOK
coOupaHue BOJOPOa, U3yUYECHUE €r0 CBOWCTBY ' https://m.edsoo.ru/ff0d4{42
. " bubmuoreka [JOK
32 MounsipHblii 00BEM ra3oB. 3aKoH ABOraJipo 27.12 https:/m.edsoo.ru/f0d542e
53| mo o namcemony KomcoTsy newMECTSa N 21y | Bubmorera LIOK
. y ¥ Bett ' https://m.edsoo.ru/ff0d55a0
00BEMY
34| peasios ma ocHose akons oGhEwmmIN orHOEHH log1 | Bubmorera LIOK
peardi ' https:/m.edsoo.ru/ff0d5708
ra3oB
. bu6mmoreka [{OK
35 dusnueckre U1 XUMUYECKHAE CBOMCTBA BOMBI 12.01 https://m.edsoo.ru/f0d587a
. bubmuoreka [JOK
36 CocraB ocHoBanuii. [lonsitue 06 MHIUKATOpax 17.01 https://m.edsoo.ru/f0d59e2
57| newacwmmcanmte pacraopm. Mactosen o log1 | Bubmotera IOK
= PACTBOPHL. A ' https:/m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
58 | cipurorontene pactsopos o onmpescaéinoii 201 | BubmoreraIOK
P . ep D! el ' https://m.edsoo.ru/ff0d5Seba
MacCOBOH J0JIei pacTBOPEHHOTO BELIECTBA»
39 KonTponsHas padora Ne2 no teme «Kuciopon. 26.01 bubnnorexa [IOK

Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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bu6mmoreka [IOK

40 Oxkcuppl: coctaB, KiaccupuKalys, HOMEHKIATypa 31.01 https://m.edsoo.ru/f0d664¢
41 [TomyueHue 1 XuMHUYECKUE CBOMCTBA KUCIOTHBIX, 02.02 bubnnorexa [JOK
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, KiIacCU(pUKaIus, 07.02 bubmuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyuyenue u xuMuyeckue cBOMCTBa OCHOBaHUI 09.02 Eggg;ﬁiﬁii?rﬁ/ ff0d67ca
44 Kucnotsr: coctas, kinaccuduxaiys, HOMEHKIATypa 14.02 Egg::l;l/ﬁ.eelilasg).orlé/ffo dfee?
45 [Tosnyuyenue u xuMHUYECKHE CBOMCTBA KUCIIOT 16.02 Eggg;ﬁiﬁii?rﬁ/ Ff0dfec?
46 Conu (cpemHue): HOMEHKIIATypa, CIOCOObI 21.02 bubmuorexa [JOK
MOJTyYeHUsl, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
4| xenepmenramto st 1o Towe «Ockomie oy | buGmorexa LIOK
KJIACChl HEOPTAHMYECKUX COSAMHEHUI» hitps://m.edsoo.ru/00ad9b7c
48 I'enernueckas cBsA3b MEXKIYy KilacCaMu 01.03 bu6nmoreka [JOK
HEOPraHUYECKUX COEAMHEHUN https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3aIUs 3HAHUI 06.03 Bromaotexa HOK
https://m.eds00.ru/00ad9cb2
50 Kontponbnas pabota Ne3 o reme "OU(')HOBHBIC 13.03 bubanorexa [JOK
KJIACChl HEOPTaHUYECKUX COeAMHEHUN" https://m.edsoo.ru/00ad9¢la
SI | snewenron, Homtie o rpymnax cxomm 503 | buOmoresa LIOK
S EMOHTOR https://m.edsoo.ru/00ad9ffa
57 [lepuonuueckuii 3akon u [lepuoauueckas cucrema 20.03 bubnnorexa [IOK
xuMHu4eckux saeMeHnToB J[. M. Menaeneena https://m.edsoo.ru/00ada52¢c
53 [Tepuopl, rpynIibl, TOATPYIIIBI 22.03 Eggg;;giﬁlsﬁ?ﬁ/o 0adas2c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIJIED. 03.04 bubnuoteka [IOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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N30To0nEm!

https://m.edsoo.ru/00ada342

CrtpoeHnue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

. bubmuoreka [JOK
55 anemeHToB [lepuoguueckoit cucremsr /. U. 05.04 https-//m.edsoo.ru/00ada6be
MenneneeBa
o | e ks s o o op | Bomorsa ok
. proa T ' https://m.edsoo.ru/00ada824
MenneneeBa
57 igaE;H; " riiﬂﬁiiﬂtfcﬁoﬁegff roon -yttt 12.04 bubmorexa HOK
Y P v et yi ’ ' https://m.edsoo.ru/00ada96e
MeJIaror ¥ rpakIaHuH
58 DIEKTPOOTPULIATETILHOCTh aTOMOB XUMHUUYECKHUX 17.04 bubnuorexa [JOK
HJIEMEHTOB ' https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Honnas xuMu4deckas CBsI3b 19.04 https://m.edsoo.ru/00adac34
bu6mmoreka [{OK
60 KoBanenTHas noyisipHas XuMA4ecKas CBs3b 24.04 https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 KoBanenTnast HenosisipHast XMUMHUYECKas CBA3b 26.04 https://m.edsoo.ru/00adaab9
62 Wrorosast KOHTpoJibHAs paboTa 03.05
bu6mmoreka [{OK
63 Crenexp okucieHus 04.05 https://m.edsoo.ru/00adae28
bubmuoreka [JOK
64 OKHUCIIUTEN ¥ BOCCTAHOBUTEIIH 08.05 https://m.edsoo.ru/00adb076
bu6mmoreka [{OK
65 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH 15.05 https://m.edsoo.ru/00adb076
66 Kontponbnas pabota Ne4 no reme «CtpoeHue 17.05 bubnmnoreka [JOK
atoma. XMMUYECKasl CBI3b) ' https://m.edsoo.ru/00adb486
67 CocraBieHrue OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX 2705 bubnuorexa [JOK
peakiui ) https://m.edsoo.ru/00adb33c
68 O06o0011eHre U cucTeMaTU3alus 3HAaHUN TT0 BCEMY 24.05 bu6nmoreka [JOK

Kypey

https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KVIACC

Ne

KoanuecTBo 4acoB

KonTpoa

IIpakTn

Jlara

JJIeKTPOHHBbIE HU(PPOBLIE

Tema ypoka o0pa3oBaTebHbIC
n/m Bcero bHbIE yecKHue H3y4Ye€HMs
pecypchl
padoTel | padoThI
1 [Tepuoanueckuii 3akoH. [lepuoanyueckas cucrema 1 0 0 04.09 bubmuorexa [JOK
xuMHudeckux saeMeHnToB J[. M. Menaeneena ’ https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 0 0 05.09 bubnnorexa [JOK
XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB ) https://m.edsoo.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIJIaTypa HEOPTaHUYECKUX 1 0 0 11.09 bubnuorexa [JOK
BELECTB ’ https://m.edsoo.ru/00adb7e2
4 Buapr xuMuueckou CBI3U U THUIIBI 1 0 0 12.09 bu6nmoreka [JOK
KPUCTAIIMYECKUX PEIIETOK ) https://m.edsoo.ru/00adbac6
5 BxojHast KOHTpoJIbHAs paboTa. 1 1 0 18.09
6 Kiaccudpukanuss XMMUYEeCKHX PEaKIIHi 110 1 0 0 19.09 bubnuorexa [JOK
pa3IMYHBIM NPHU3HAKAM ' https://m.edsoo.ru/00adbcb0
7 [TonsiTre 0 CKOPOCTH XUMHUYECKOMN peaKIInu. 1 0 0 2509 bubnnorexa [JOK
[ToHsITHE O TOMOTE€HHBIX M F€TEPOTr€HHBIX PEAKIIMIX ) https://m.edsoo.ru/00adbe9a
8 Efi’iﬁ”eni 2 CKOPOCT xeMHHCCKOI! q;ZETiT; 1 0 0 |26.09 Bubmiorexa LIOK
» p peaKtl ’ https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XMMHUYECKOTO PABHOBECHS
bu6mmoreka [IOK
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH 1 0 0 02.10 https://m.edsoo.ru/00adcade
10 Teopus 3NEKTPONTUTUUECKON TUCCOIIHAIINH. 1 0 0 03.10 bu6mmoreka [JOK
CusnpHbI€ U cl1a0ble AIEKTPOJIUTHI ) https://m.edsoo.ru/00adcd68
11 Nonnbie ypaBHEHUS peakInid 1 0 0 09.10 bubmorexa HOK
yp peakl ' https://m.edsoo.ru/00add448
XYMUYECKUE CBOWCTBA KUCIOT U OCHOBAaHUH B Bubmorexa LIOK
12 CBETE MPECTABICHUIA 00 DIIEKTPOIUTHIECKOM 1 0 0 10.10

IUCCOLUAIAN

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHYECKHE CBOMCTBA COJIEU B CBETE

13 MIPEACTABICHHUI 00 AJIEKTPOIUTHICCKOM 16.10 bubmorexa [IOK
L P ' https:/m.edsoo.ru/00add8b2
JTUCCOIIMAITIT
. bu6mmoreka [IOK
14 [TonsiTue o runponuse coneu 17.10 https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 O0o01IeHre U cHCTeMaTU3alus 3HAHUN 23.10 https-//m.edsoo.ru/00addd 12
16 [IpakTuueckas padora Ne 1. «Pemenne 2410 bubanorexa [IOK
AKCTIICPUMECHTAIBHBIX 337124 ’ https://m.edsoo.ru/00addbfa
17 Egiggggcf;;:lfji?g;ﬁfcggufgfnﬂ XUMHYECKHE 30.10 bubmmorexa [JOK
' ' https://m.edsoo.ru/00addecO
pPEaKIMK B paCTBOPax»
13 OO01mas XxapakTeprucTHUKa TaJJOTeHOB. XUMHUYCCKHE 0711 bubmuoreka [JOK
CBOICTBa Ha IpUMepe XJIopa ] https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossHas KUCI0Ta, XUMUYECKUE 13.11 bubnnorexa [IOK
CBOICTBa, MMOJIyYeHUE, IPUMEHEHHUE ' https://m.edsoo.ru/00adel04
[TpakTuueckas pabota Ne 2 o reme «I[lomydyenue bubanoreka [IOK
20 . N . 14.11
COJISHOM KHMCJIOTBI, U3y4eHUE €€ CBONCTBY» https://m.edsoo.ru/00ade348
1 Brruncnenus 1o ypaBHEHHUSIM XUMHYECKUX 20.11 bubnnorexa [IOK
PEaKIIMii, €CJIM OJIMH U3 PearcHTOB JaH B M30BITKE ’ https://m.edsoo.ru/00ade488
bubmuoreka [JOK
22 OO01as xapakrepucTuka 31eMeHTOB VIA-rpynisl 21.11 https-//m.edsoo.ru/00ade64a
33| copm n 8 coomonit s movpore. Xemsecne. 2741 | Bubmorera LIOK
pb A pHpode. ’ https://m.edsoo.ru/00ade64a
CBOWCTBA cephl
4 CepoBoaopos, cTpoeHue, pu3nyeckue u 2811 bubmuorexa [JOK
XUMHUYECKHE CBOKCTBA ' https://m.edsoo.ru/00ade802
Oxkcupsl cepol. CepHast KHCIOTa, (U3HUECKUE U bubnnorexa [JOK
25 - 04.12
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
2% XUMHYECKUE pPEeaKliny, JIEXkKAIIUe B OCHOBE 05.12 bubnnorexa [IOK

IMPOMBIIIJICHHOI'O crocoda IMOJIYYCHUA cepH0171

https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

KHCJIOThL. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH
CpeJibl COEeTMHEHUSIMU CEPhI

27 Brruncnenue MaccoBoii 10111 BbIXOA MPOIYKTa 11.12 bubnnoreka [JOK
peaxiuu ) https://m.edsoo.ru/00adec8a
sy | o T reweon WAy | Bemosanox
’ . ’ ' https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA
29 AMMHak, ero Gpu3nYeCKue U XUMUYECKUE CBOMCTBA, 18.12 bu6mmoreka [{OK
10JIy4Y€HUE U IPUMEHEHHE ) https://m.edsoo.ru/00adf004
30 [TpakTuueckas pabota Ne 3 mo reme «Ilomydyenue 19.12 bubamnoreka [JOK
aMMUaKa, U3y4yeHue ero CBOUCTB» ) https://m.edsoo.ru/00adf180
31 A3OTHas KUCIIOTa, € PU3NIeCcCKre U XUMUIECKHE 2512 bubnnorexa [HOK
CBOMCTBa ) https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B
KayeCTBE MUHEPAIbHBIX y10OpeHuil. XuMHuecKoe bubnnorexa [JOK
32 . 26.12
3arpsi3HEHUE OKPYIKaIOLIEH Cpe/bl COETMHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
53| xerbre, staccxne n xuvmacese coofcrsa 001 | Bubmorexa LIOK
’ ’ ' https://m.edsoo.ru/00adf68a
MOJTy4YeHUe
34| imeparsmix yioGpent Supromrnic 101 | bubmiorera LIOK
bIX Y, ' : https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl pochaTamu
35 Yrnepoa, pacupocTpaHEeHUE B IPUPO/IE, 16.01 bubnnorexa [HOK
¢du3nyecKue 1 XUMUYECKHE CBOMCTBA ) https://m.edsoo.ru/00adfd9c
OKC}/II[BI yriaepoaa, ux pusnveckre u XuMHUIECKHe Bubmorexa LIOK
36 CBOICTBa. DKOIOTHYECKUE MPOOIEMbI, CBI3aHHBIE C 22.01
https://m.edsoo.ru/00adfebe
okcuoM yriepona (IV)
N bubmuoreka [JOK
37 VYroabHas KUCioTa U €€ Cou 23.01 https://m.edsoo.ru/00ac006¢
38 [Ipakruueckast padora Ne 4 o teme "Ilomydenue 2901 bubnnorexa HOK

YIJICKUCIIOrO I'a3a. KaugectBenHnas pCaKknusg Ha

https://m.edsoo.ru/00ae027¢e



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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KapOoHaT-uoH"

[lepBoHauanbHBIE MOHATHUS 00 OPraHUYECKUX bubnnorexa [IOK
39 30.01
BEIIECTBAaX KAaK O COEAMHEHMSIX yIiiepo/ia https://m.edsoo.ru/00ae054¢e
. bubmuoreka [JOK
40 Kpemnuii u ero coenuHenus 05.02 https://m.eds00.ru/00ac080a
41 5{%?1??1\:222;216;;213? Qai III)(G): Tee;? iBamHeﬁmHe 06.02 bubmorexa LIOK
p A ' https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUSD
KonTponbhas padora Ne3 no teme «Baxxneiiume bubnnorexa [IOK
42 12.02
HEMETaJUTBl U UX COCAMHCHH https://m.edsoo.ru/00ae0el8
OO01mas XxapakTeprucTHKa XUMHIECKUX DJIEMEHTOB
— MeTauIoB. MeTajin4ecKas CBs3b U bubmuoreka [JOK
43 N 13.02
MeTaJlJIM4ecKasi KpucTauindeckas: pemeTka. https://m.edsoo.ru/00ael03e
du3nveckre CBOMCTBA METAIIIIOB
44 XUMHUYECKHEe CBOMCTBA METAJLIIOB. 19.02 bu6mmoreka [{OK
DIIEKTPOXUMHUYECKUHN PsiJl HAPSHKEHUI METAJIJIOB ' https://m.edsoo.ru/00ael 156
O6mmue crioco6b! noaydeHus: MmetamuioB. CIijIaBsl.
Boruncnenus mo ypaBHEHUSM XUMHUYECKUX bubmuoreka [JOK
45 . 20.02
peaKIui, €clii OJIMH U3 PEareéHTOB COJICPKUT https://m.edsoo.ru/00ael 156
IpUMECH
bu6mmoreka [{OK
46 [ToHsiTE O KOPPO3UHU METAIIIIOB 26.02 https://m.edsoo.ru/00ae]1 278
bubmuoreka [JOK
47 [Henoumsie merae! 27.02 https://m.edsoo.ru/00ae14b2
bu6mmoreka [{OK
48 OKcCHUJIbI M TUAPOKCUIBI HATPUS U KaJIHS 04.03 https://m.edsoo.ru/00ae]4b2
49 [IenoyHo3eMeIbHBIE METAILIBI — KaJIbIUN U 05.03 bubmuoreka [JOK
MarHum ' https://m.edsoo.ru/00ael5e8
. bu6mmoreka [{OK
50 Bakueiiime coefMHEHU KAIbINA 11.03 https://m.edsoo.ru/00ae] 5e8
51 O0600I11IeHNE U CUCTEMATU3AIUs 3HAHUN 12.03 https://resh.edu.ru/subject/le



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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https://resh.edu.ru/subject/lesson/3124/main/

sson/3124/main/

" n bubnuorexa [JOK
52 KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHeHUs 0 0 18.03 https://m.edsoo.ru/00ae] 886
[IpakTrueckas padora Ne 6 mo Teme "XKEcTkocTh bubnmnoreka [JOK
53 N " 0 1 19.03
BOJIBI M METO/IbI €€ yCTpaHEHUs https://m.edsoo.ru/00aclae8
. bu6mmoreka [{OK
>4 Ammomunmii 0 0 01.04 https://m.edsoo.ru/00aelc64
. bubmuoreka [JOK
55 AmMdoTepHBIe CBOHCTBA OKCHJIA U TUIPOKCHIA 0 0 02.04 https://m.edsoo.ru/00ac] c64
bu6mmoreka [{OK
>6 Keneso 0 0 08.04 https://m.edso0.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U conn kene3a (1) u xenes3a 0 0 09.04 bu6nmoreka [JOK
(I1I) ' https://m.edsoo.ru/00ae35¢6
. https://resh.edu.ru/subject/le
58 O00011IeHNE U CUCTEMATHU3AIUs 3HAHUI 0 0 15.04 sson/1605/main/
59 iziflgq;gﬁ::nif;;ig ga?{. 11:§ I;Ieelf/l{;l iBa)KHeﬁmHe 0 1 16.04 bubmmorexa [JOK
P a1 ' https://m.edsoo.ru/00ae3de8
METaJUIBI U UX COEINHEHUI
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
60 PEaKIIMi, eCJIM OJIMH U3 PearcHTOB JaH B U30BITKE 0 0 2704 bu6nmoreka [JOK
WIH COZIEP>KUT ITpUMecH. Bpruncnenus maccoBoit ' https://m.edsoo.ru/00ael1750
JIOJIU BBIX0J1a MPOAYKTA PEAKIU
. https://resh.edu.ru/subject/le
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUI 0 0 23.04 sson/2067/main/
62 Kontponbnas pabota Ne4 no teme «BaxHeiimune 1 0 2704
METAJUIBI U UX COEIUHEHUI
63 O0001Ienre U cucTeMaTH3alns 3HAHAN 0 0 06.05 https://m.edsoo.ru/00adb33c¢
64 Wrorosast KOHTpoJibHAs paboTa 1 0 07.05
65 BemectBa 1 maTepuansl B TOBCEIHEBHOW KU3HU 0 0 13.05 bu6mmoreka [{OK
yeoBeKa ' https://m.edsoo.ru/00ae3f50
66 XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOLIEH Cpeibl 0 0 14.05 bubanoreka [IOK



https://resh.edu.ru/subject/lesson/3124/main/
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/1605/main/
https://resh.edu.ru/subject/lesson/1605/main/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://resh.edu.ru/subject/lesson/2067/main/
https://resh.edu.ru/subject/lesson/2067/main/
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae3f50

https://m.edsoo.ru/00ae4270

bu6mmoreka [{OK
67 Ponp XxumMuu B pemieHnn SKOJOTHYECKUX TTPOOIeM 1 20.05 https://m.edsoo.ru/00ae4270
68 O0o01IeHre U cHCTeMaTU3alus 3HAHUN 1 21.05 bubmorexa [IOK

https://m.edsoo.ru/00ac0d0a
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

» Xumus, 8 kmacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKUuOHEpHOE
obmectBo «M3marenscTBO «IIpocBenicHme»
o Xumus, 9 xmacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKUuOHEpHOE
obmectBo «M3marenscTBO «IIpocBemnicHme)»

METOAUYECKHUE MATEPUAJIbI 1JIS1 YUUTEJIA

1) Meronuyeckue pekoMeHAauMu Juisi yuutens K yueOHuky "Xummsa - 8 xin." O. C.
I'abpuensna, U. I'. Octpoymosa, C. A. Cnankosa.

2) I'abpuemnsta O. C. Xumus : 8—9-e kiacchl : 6a30BBIH YPOBEHB : METOINYECKOE ocoOue K
yuebnukam O. C. I'abpuensina, 1. I'. Octpoymona, C. A. Cnankosa / O. C. I'abpuensn, C. A.
CnanxoB. — Mockaa : [Ipocsemenue, 2022. — 80 c.

3) T'opxoBenko M.IO. Xumus. 8 kmacc: moypouHbsie paszpabotku k yuebnuky O.C.
I'abpuensna, JIC. I'y3es, I'.E. Pynsuruca.

4) TopkoBenko M.FO. Xumusa. 9 kiacc: moypounble pazpabotrku Kk yueOHuky O.C.
I'abpuensna, JIC. I'y3es, I'.E. Pynsuruca.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://content.edsoo.ru/lab/
https://edsoo.ru/metodicheskie _videouroki/
https://edsoo.ru/mr-himiya/
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