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Pa6ouas nporpamma
yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»
AJIs1 00y4aKOIIMXCH HA YPOBHE OCHOBHOIO 001ero 00pa3oBaHusi
8 — 9 kaaccsl
HOACHUMTEJ/IBHASA 3AITUCKA

[TporpaMMa o XuMuu Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS OCHOBHOHM 00pa3oBaTEeNIbHON MPOrpaMMBI OCHOBHOTO
obmiero obpaszoBanus, npeacraBieHHbx B @I'OC OOO, a Takke Ha OcHOBE (eaepanbHON
pabodeil mporpaMMBbl BOCIIUTAHUS U ¢ YIETOM KOHIICIIIIMU IPETOJaBaHusl ydeOHOro IpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX OpraHmu3anusax Poccuiickoit deaepanmm.

[Iporpamma 1o xumuu Aa€T NpEACTaBICHUE O MLENAX, OOlIed cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHs OOY4YaIOIIUXCS CPEACTBAMH y4eOHOro MpelMeTa, YCTaHABIIMBAET
00s13aTeIbHOE TIPEAMETHOE COJICpKAHUE, MPeIyCMaTPUBAET paCIpeesieHHe ero mo Kjiaccam u
CTPYKTYpHUPOBAHHE 1O pa3fiesiaM U TeMaM MPOTrpaMMbl 110 XUMHH, ONpeeseT KOTMUECTBEHHbIC
M Ka4yeCTBEHHBIE XApPaKTEPUCTUKH COJACPKAHUSA, PEKOMEHAYEMYIO IOCJIEeI0BATEIbHOCTh
U3YUYCHUS XUMUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
mporecca, BO3PaCTHBIX OCOOCHHOCTEHW 00yUYarOIINUXCsl, OMPEACIIIECT BO3MOXHOCTH MPEAMETa IS
peanu3anuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl HA
YpOBHE OCHOBHOI'0 00111eT0 00pa3oBaHus, a Tak:Ke TpeOOBaHUH K pe3ybTaTaM 00y4eHUsS XUMUU
HA YypOBHE MeNeil W3y4YeHHs MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-IIO3HAaBaTEIbHOU
JESTEIbBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO Y4EOHOIO COJIEpIKaHuUs.

3HaHHE XUMUH CIIY>)KUT OCHOBOH 11 (JOPMHUPOBAHUSI MUPOBO33PEHHUS 00Yy4arOIIerocs, ero
MPEJICTABICHUA O MAaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUpPYEMbIEe XUMHUCH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUSIX SHEPTUU U 00 IBOJIOLMU BEIIECTB B MPHUPOJIE, O MyTSIX
pemieHus TI00ANBHBIX TPOOJIEM YCTOWYWUBOTO PAa3BUTHS UYEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOI U SKOJIOTHUECKO 06e30M1acHOCTH, TPOOIEeM 3IpaBOOXPAHEHHUSL.

H3ydenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH Ml caMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 001Iel 1 (pyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  JCATENBHOCTH,  OSKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B I[IOBCEAHEBHOM JKHM3HHM, TaK H B
npoeCCHOHAIBHON A TEIHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IE€IOCTHOTO
B3TJIsAJ1a HA €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM TAIlOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYaIOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE OOpa3oBaHUE
o0yJarouuxcs.

JlanHble HampaBiieHHs B OOYYEHHHU XUMHUU 00ECMEYMBAIOTCS CHEHU(UKON Comep KaHUs
y4eOHOro TpeIMeTa, KOTOPBIM SBISICTCS TEIarorTMYecKd aJalnTHPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKN XMMUU Ha OMpPENIeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHHS OPHCHTHPOBAH HA OCBOCHHE
00y4aroIIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPTraHUYECKOW XMUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MTOHATHI OPTaHUYECKOU XUMUHU.

CtpykTypa coaepaHHs MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA HA OCHOBE CHCTEMHOIO
noaxoaa kK e€ m3ydenuto. ComepaHue CKJIQJbIBACTCA W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
9JIeMEHTE W BEHIECTBE M CHCTEMbl NOHATUH O XHUMHUYECKOW peakuuu. OO 3TU CHUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO TMPUHLMITY IOCJIEI0BATEIbHOIO Pa3BUTHUS 3HAHUM HA OCHOBE
TEOPETHYECKUX NPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUSI O CTPOEHUU aTOMa U XUMHYECKOU CBS3H;

— MPEICTABICHUH 00 IEKTPOIUTUIECKOM TUCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IOJTYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO YpPOBHSA K JPYromy,
BBIMOJHSAS (YHKIIUN OOBSICHEHUS U MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO TMPEICTABICHUS O
XUMUYECKOM COCTABJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOH IIPUPOJBI,
LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuu
OPOUCXOAUT C MPHUBJICYECHUEM 3HAHUUW W3 paHEe M3YyYEHHBIX YYEOHBIX IPEIAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knaccel» u «Pu3mka. 7 Kinacey.

[Tpu n3yueHnn XMMHUH TPOUCXOTUT (HPOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOIM HAYKH KaK
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON NEATEIHHOCTH YeIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTyphl. 3ajlada yueOHOro IpeiMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHHM — BaKHEHIIHUX (DaKTOB, MOHSATHI, 3aKOHOB U TEOPETHYECKHX
MIOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
NPHUOOIEHNHU K HAyYHBIM METO/IaM MO3HAHUS TIPU W3YYCHHUH BEIIECTB U XUMUUYECKUX PEaKluid, B
GopMHpOBaHUM W pPa3BUTHM T[IO3HABATEIbHBIX YMEHHH M WX MNPUMEHEHHMH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-MCCIeA0BATEIbCKOM AeATeIbHOCTH, OCBOGHUU MPABHI O€30MacHOTO
oOpallieHus1 C BEIIeCTBaMU B IOBCEIHEBHOM JKU3HMU.

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

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

— HamnpaBJICHHOCTh OOYYEHHUSI Ha CHUCTEeMaTH4ecKoe NpuoOmieHne oOydarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAy4YHbIM  METOJaM  IIO3HAaHWS,
(OpMHPYIOIIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPUOOPETEHHI0 OOYYalOIIMMUCS OIbITa
pa3HoOOpa3HON JEATEIbHOCTH, MO3HAHUSA M CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIMETEHIIHI), IMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJI PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— (opmupoBanue o0mel PyHKIMOHATBPHON B €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YHClie YMEHHH OOBSCHATH M OLICHUBATDH SIBICHUS OKPYXKAIOLIEr0 MHUpA, HCIONb3ys 3HAHUS U
ONbIT, IOJIYYEHHbIE IpPU M3YYEHUU XHUMHUH, NPUMEHATh HUX IMpHU pEIIeHUH mpodiieM B
MOBCEHEBHOM KU3HU U TPYJAOBOM IEATEIBHOCTH;

— (hopMupoBaHue y 00y4arOMUXCsl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUSI IIEHHOCTH
XUMHUYECKHX 3HAHHUM A1 BBIPAOOTKM SKOJOTHYECKH I€IeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBHIOOpPY
npoduIis ¥ HaPaBJICHHOCTH AaJbHEUIETo 00ydeHMsI.

OO1ee yuCioO 4acoB, OTBEAEHHBIX I M3yYEHUS XUMUHU HA YPOBHE OCHOBHOI'O OOILErO
obpasoBanusi, coctaBisieT 136 yacos: B 8 kitacce — 68 yacos (2 yaca B Hezen0), B 9 kiacce — 68
yacoB (2 yaca B HE/ICIIIO).



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.
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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. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu. IIpouecchr
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).
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Mesicnpeomemnute ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€H NpU U3YYEHHU XUMHH B 8 KJIacCE OCYIIECTBIISIETCS
yepe3 HCHOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUIN, TaK M IOHATHI,
ABJISAIOLUXCS] CHCTEMHBIMHU JUISI OT/IE€TIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHS: HayYHbIH (aKT, TUIIOTe3a, TEOPHs, 3aKOH, aHaJIN3,
CHHTE3, Kiaccu(uKanusi, NEePUOJUYHOCTh, HAONIOIEHHE, HKCHEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUEe, MOJICIIb, SIBIICHUE.

®uzuka: MaTepus, aTOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBL,
pPaMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsj, BELIeCTBO, Teno, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3NYECKUE BEJIUYMHBI, €IUHUIIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunres, qpixanue, ouochepa.

['eorpadusa: armocdepa, ruzpocdepa, MHUHEpalbl, TOpPHbIE HOPOJbI, IOJE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasl peaKusi

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaemenroB /[l W.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBbIX TPEX NEPUOJOB, KajMsl, KaJbLUsl M HUX COEAMHEHUH B COOTBETCTBHM C
I0JIO’KEHUEM 3J1eMeHTOB B [lepronyeckoii CuCTeMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BMJbl XHMHUYECKOH CBsA3M. THIIBI KPUCTALIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAINIMYECKON PEILIETKN U BUJA XUMUYECKON CBSA3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYeCKHMX BeIIeCTB. XMMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJjlacCaM HEOPraHUYECKUX COEIMHEHUM, IeHEeTHYecKas
CBSI3b HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XUMUYECKUX peakUuil MO Pa3IMYHbIM MPHU3HAKaM (II0 YUCIYy M COCTaBY
YYacCTBYIOLIMX B pEaKUUH BELIECTB, IO TeImIoBOMY 3(PQEKTy, MO H3MEHEHUIO CTeleHeH
OKHUCJICHUST XUMUYECKUX JJIEMEHTOB, IO OOPAaTHMOCTH, IO YYacTHIO Karajam3aTopa). DK30- U
9H/I0TEPMHUYECKUE PEAKIIMU, TEPMOXUMUYECKHE YPAaBHEHHUS.

[lonarue o ckopoctn xumudeckoil peakiuu. [loHsarue 006 0OpaTHMBIX U HEOOpPATHMBIX
XUMHUYECKHX peakuusx. [IoHsTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [loHsrue o
karanu3e. lloHdarne o XxumuueckoM paBHOBecHU. DaKTOpbI, BIMSIOIMIME Ha CKOPOCTh
XMUMHUYECKON peaky U MOJ0KEHNE XUMUUECKOT0 PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, DSJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTaHOBUTENIbHOM peakiuu. CocTaBlieHHE YpPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AIEKTPOHHOIO OaJiaHca.

Teopust 3IEKTPOJIMTUUECKON AUCCOLMALUM. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JHCCOIMAllMM BEUIECTB C pa3IMYHbBIMU BHJAMU XHUMHUYECKOH CBS3H.
Crenenp auccounanuu. CuiabHbIE U ClIa0ble 3JEKTPOIUTHI.

Peakuyu moHnHoro oomeHa. YcinoBHUsl MPOTEKAHUS PEAKIM MOHHOIO OOMEHa, MOJHbIE U
COKpaIllEHHbIE MOHHBbIE ypaBHEeHUs peakuuid. CBoMcTBa KHCIOT, OCHOBAaHMM U cojiel B cBeTe
NpEACTaBICHUN 00 SJICKTPOIUTHUYECKOW Iuccolnuranvu. KadecTBEHHBbIE pEaKIWW Ha HOHBI.
ITonsATHE O TUIpOIH3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJJIOB M HEMEeTauloB (rpagura M anmasza), CJIOXKHBIX BEUIECTB (XJIOpHAa HaTpus),
UCCIICIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOW peakIUu OT BO3JCHCTBUS pa3IMYHbIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpOliecca JUCCOLUALUU
KUCIIOT, LIeJI04Yel 1 conel (BO3MOXKHO MCII0JIb30BaHUE BUJIEO MATEPHUAJIOB), IPOBECHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKU MPOTEKAaHUs peakluii MOHHOro oOMeHa (0oOpazoBaHUE OCaJKa,
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BbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJIbl), OINBITOB, WILIIOCTPUPYIOIUX NPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUUN (FOpeHHE, peaklUu Pas3okKEeHHs, COSAUHEHUs), PACIIO3HABAHUE
HEOPraHMYeCKUX BEIIECTB C IIOMOIIBIO KAueCTBEHHBIX pEaKkUUil Ha MOHBI, pELICHHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTtaJyuibl 1 UX COeJUHEHUS

OOmast xapaktepucTuka TajsoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEepHBIE
crernieHd okucieHus. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIONEHOB.
XvMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aUMOJECHCTBHE C METaUIaMH, HeMeTalllaMH,
menoyamu). XmopoBopopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYyeHHE,
npuMeHeHue. JlelicTBre xJiopa U XJI0pOBOAOPO/a Ha OPraHK3M uesloBeka. BaxHelue Xmopusl
U UX HaXO0XJIEHUE B IIPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MyecKue CBOWCTBA MPOCTBHIX BELIECTB —
KHUCJIOpPOJia U Cepbl. AJUIOTPONIHbIE MOAU(UKALIUK KUCIOPOJA U cepbl. XMMUYECKUE CBOMCTBA
ceprl. CepoBoJOpoJ], CTpoeHue, (u3nYeckue M XUMUYeckue cBoMcTBa. OKCHIBI Cepbl Kak
IPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE U XMMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M creuuduyeckue). XHUMHUYECKHE PEaKIMH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO croco0a MOoJydeHUs cepHoW Kuciotbl. [Ipumenenue
cepHoi KucnoThl. CoIM CepHOM KMCIOThI, KaUeCTBEHHAs peakuus Ha cyibdar-uoH. Haxoxnenue
ceppl U €€ COeIMHEHUM B MpUpoAe. XHUMHUECKOE 3arpsA3HEHHE OKpYKawllehd cpezbl
COCMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHHUSL.

OOmas xapakTepucTuka 3yeMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHPOJE, (U3NYECKHE W
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUax, ero Gpu3ndeckue U XMMHYECKUe
CBOICTBa, Noxy4yeHue u npumeHeHue. Coau aMMOHUS, UX (PU3MUECKUE U XUMUYECKHE CBOWCTBA,
npumeHeHue. KadecTBeHHas peakuys Ha MOHBl aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIydyeHHeE,
¢u3nveckue MW XUMHYECKHME CBOWcTBa (0OmIME Kak TPEACTAaBUTENS Kiacca KUCIOT |
cneunduyeckue). Mcnonb3oBaHWe HUTPATOB M COJEM aMMOHHS B KadyeCTBE MHHEPAJIbHbBIX
ynoOpeHuit. XuMHUYECKOE 3arpsi3HEHHE OKPYKAIOLeH Cpeibl COSIMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI U BOAOEMOB). docdop, amioTporHble MOIUGPUKAUH
doctopa, puznveckne u xummuueckue cporictBa. Oxcun docdopa (V) u pocdopnas xuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, nosyuyeHue. lcmonb3oBanue (ochaToB B KauyecTBe
MUHEPATIBHBIX YA0OPEHU.

OOmas xapakrepuctuka 3aeMeHTOB IVA-rpynmsl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHHS. YTJIEPOJ, AJTIOTPOIHbIE MOIU(UKAIIUH, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoicta. Ancopouus. Kpyrosopot yriepoaa B mpupoze.
Oxcuppl yriaepoaa, ux pU3NYECKUe U XMMUYECKHE CBOMCTBA, JEWCTBUE HA >KUBbIE OPraHU3MBI,
[OJy4eHHUE U NpPUMEHEHHEe. DKOJIOTHYecKue MpobiieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIOTE3a TIIO0ATBHOTO TMOTEIUICHUS KJIMMara, MapHUKOBBIH 3¢ dekr. YrompHas kucimora u eé
COJM, UX (PU3MUECKHUEe M XMUMHMYECKHE CBOICTBA, MOJy4deHHE M NpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl.  Vcmonb3oBaHme  KapOOHAaTOB B OBITY, MEIHIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3AHUCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAaX KaK O COEIMHEHUSX yriepoia
(MeTaH, 3TaH, ATWJEH, AalETUJEeH, 3TAaHOJ, IJIMLUEPHUH, YKCycHas kuciora). I[IpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (Yrojb, HPHUPOJAHBIA Tra3, HEPTh), HNPOAYKTHI UX NepepaboTKu
(OeH3uH), UX pOJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIOrMYECKN BaXKHBIX BELECTBAX:
KUpax, Oelkax, yrieBoJax — M WX pOJU B KHU3HU 4YeJIOBeKa. MarepuallbHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAUHEHUI.



Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, MOJIyYeHHE U MPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmme mpencraBieHuss o0 okcune kpemaus (IV) u
KpeMHUEBOM kucnote. CUITMKAThI, UX UCIIOIb30BaHKE B OBITY, B MPOMBIIINIEHHOCTU. BaxkHeiimue
CTPOWTENBHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MMacHOT0 UCIOIb30BaHUS CTPOUTEIHHBIX MAaTEPHAIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue o0paslloB HEOPTraHMYECKHX BEIIECTB, CBOMCTB COJISIHOM KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKUWi Ha XJIOPUA-MOHBI U HAOIIOJACHUE MPHU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpaxarmue (pU3NYecKre U XUMUYECKHE CBOMCTBA TajJOr€HOB U UX COEIUHEHUI (BO3MOXKHO
UCTIOJI30BaHUE BHJCOMATEPHATIOB), O3HAKOMIIEHHE C OO0pasllaMd XJIOPUIOB (TAJIOTEHHUJIOB),
O3HAaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaOJroJeHHWe Tpomecca OOYyrJIMBaHUS — caxapa TIOJA  JIeHCTBHEM
KOHIICHTPUPOBAHHON CEpHOM KUCIOTHI, U3yYeHHE XUMHUYECKUX CBOWMCTB pa30aBICHHON CEpHOMN
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakiuH Ha Cyab(paT-WOH M HAOIIOJCHHE MpH3HAKa e
MPOTEKaHus, O3HAKOMIIEHHE ¢ (DU3MUYECKHMMU CBOMCTBAMHU a3oTa, gocdopa M MX coenUHEHUH
(BO3MOKHO HCITOJIb30BaHHUE BUACOMATEPHAIIOB), 00pa3liaMu a30THHIX M (POCHOPHBIX YI0OpEHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHME M HW3YYEHHE CBOICTB aMMHaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKii Ha MOH aMMOHUS U PocdaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBIE KOHIICHTPUPOBAHHOW a30THON KHUCIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUAIOB), H3Y4YEHHME MOJENeH KpPUCTAIUIMUECKUX pEIETOK anMasa, rpadura,
bymiepeHa, 03HAKOMIIEHHE C TIPOIIECCOM aCOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M W YCTPOMCTBOM TPOTHBOTAa3a, MOJyYeHHE, coOMpaHue, paclio3HaBaHHE W H3ydeHHE
CBOICTB YIJIEKUCIIOrO Ta3a, MPOBEJCHNE KaueCTBEHHBIX peaklUii Ha KapOOHAT U CHUIIMKAT-UOHBI
U U3y4EHUE I[PU3HAKOB MX MPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIHEH CHUIMKAaTHOU
MPOMBILUIEHHOCTH, PEUIEHUE SKCIEPUMEHTANIbHBIX 33/1ay 10 TeMe «BakHeillne HemeTaibl 1
UX COEIMHEHUS».

MeTta/liibl M KX COCAUHECHUS

OO0mass xapakTepUCTHKAa XMMHMYECKHUX DJIEMEHTOB — METaJJIOB Ha OCHOBAaHUU MX
nosioxenus B [lepuonnueckoit cucreme xumuueckux snemeHToB /1. 1. MenneneeBa u crpoeHust
atoMoB. CTpoeHue MeTamioB. MeTtaiauyeckas CBsI3b M MeETalIM4ecKas KpHUCTaIndecKas
peméTka. DJIEKTPOXUMHUYECKUU ps HanpspkeHUH MeTawioB. PU3MYECKMEe U XUMUYECKUE
cBoiicTBa MeTayuioB. OOmIMe crocoObl MoydyeHust MeTauioB. [IOHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY W TPOMBIIIICHHOCTH.

[{eounble MeTaIIBL: TIOJIOKEHUE B [lepronnueckoi cucteMe XuMUYECKUX 3JeMEHTOB /I,
W. MenneneeBa, cCTpoeHHE UX aTOMOB, HAaXOXIEHHE B npupoje. Pusnueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIIIOB U UX COEIMHEHUH.

[[{enouHOo3emMeNnbHBIE METAIBI MarHui M KajabUui: nojoxkenue B Ilepuogmueckoit
cucreMe XUMHYecKux 3yeMeHTOoB JI. M. MeHnpneneeBa, CTpO€HHE MX aTOMOB, HaxXOXKICHUE B
npupoae. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus M Kaibuus. BaxHeilmme coeanHeHUs
KaIbIUs (OKCU, TUAPOKCHU, cOJN). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTPaHCHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. U.
MenzeneeBa, CTpOEHHE aromMa, HaXOKJIeHUE B Ipupojie. Ousnueckre 1 XMMUYECKHE CBOWCTBA
anmoMuHus. AM(OTEpHbIE CBOWCTBA OKCUAA U THJIPOKCH]IA AlIFOMUHHS.

Kenezo: mnonoxenue B Ilepuonnueckoi cucrteMe Xxumuyeckux osnemeHtoB JI. U.
MenieneeBa, CTpOCHHE aTOMa, HaXOXKJAE€HHE B npupoae. Ouznueckre U XMMUYECKUE CBOWCTBA
xene3a. Oxkcuapl, ruapokeuapl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:



O3HAaKOMJIGHHE C O00pa3llaMu METalIOB M CIUIaBOB, MX (U3UYECKUMHU CBOMCTBAMH,
M3Y4YCHUE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IpOIECCa TOPEHHS >Kele3a B
KUCIopoe  (BO3MOKHO — HCIIOJNIb30BaHHME  BUICOMATEPUAOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MAarHus, Kajbllvs, aJlOMHHUS, IIMHKa, kene3a (II) u xenesa
(IIT), menu (II), HaOMrOIEHME W ONMKMCAHKE IPOIIECCOB OKPAITWBAHMS IJIAMEHU MOHAMHU HATPHS,
KaJusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUAIIOB), UCCIICIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCUJA aJTIOMUHUS U THUIPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BaxHeme MeTamibl 1 UX COSTUHEHUSD.

XuMHSA U OKpYKAKLIas cpeaa

BeniectBa 1 maTepuanbsl B TOBCETHEBHOM JKM3HU 4YEJIOBEKA. be3omacHOe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOrax H
OTpaBJICHHUSIX.

XUMHUYECKOE 3arps3HEHHE OKPYKAroIIel cpelbl (MpeaenbHas TOMyCTUMAas KOHLIEHTPALIHS
BemecTs, nanee — [1JIK). Poib xuMuu B pemieHn# SK0IOTHIECKHUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHHEe 00pa3I0B MaTePHAIIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MaTSPUAIbI).

Mescnpeomemmnuie ceazu

Peanuzamust MexXnpeaMETHBIX CBA3EH MPH M3YYCHUH XUMHH B 9 Kiacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX T[OHATUH, TaK U MOHITHIA,
SABJISIOIIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOr O [IUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATU3,
CUHTE3, KIacCH(PUKAIUs, NEPHOANYHOCTh, HAOIIOJACHHUE, OKCIICPUMEHT, MOJICINPOBaHNE,
U3MEpEeHHe, MOJIENb, SIBIICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOTIOTUsI, MaTepPHAIIbI.

®dusnka: Marepusi, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJICKTPUYECKHHN 3apsj, MPOBOJHHMKH, TMOJYIPOBOJHUKH,
TUDIIEKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHE BEIEeCTBa, Tas,
pacTBOp, pPacTBOPHUMOCTh, KPHUCTAJUIMYECKAsh PEMIETKA, CIUIaBbl, (U3MUECKUE BEIHYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocuntes, npixanue, O6uochepa, sKocucTeMa, MUHEpAIbHBIE YIOOPEHHS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, IUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOPHbIE MMOPOJbI, IOJE3HbIC
HCKONIa€MbIE, TOIJIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

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,
y4eOHOMCCIIEA0BATENIbCKOM, TBOPUYECKOW M JAPYTUX BHAAX JEATEIbHOCTH, 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
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POJOJDKEHUs OOpa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH, ycHemHol MmpoecCHOHATBHON IESTeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHU, TOTOBHOCTh aJallTUPOBATHLCS B IPO(HECCHOHAILHON Cpeie;

6) 3x010rMYecKOro BOCIMTAHUSA:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY >KU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHHMS, NMOHMMAHHE LEHHOCTH 3/I0pPOBOTO M 0e30macHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (PHU3MUYECKOMY M IICUXMUYECKOMY 3JJ0POBBIO,
0CO3HAHHE LIEHHOCTH COOJIIOJICHHS TIPaBUII 0€30IaCHOTO TIOBEACHUS MPH pabOTe C BEIIECTBAMH,
a TAK)Ke B CUTYallUsAX, YTPOXKAIOIINX 370POBbIO U KU3HHU JIOACH;

CIIOCOOHOCTH IPHUMEHSATHh 3HAHUS, IOJIyYaeMble NPU HM3YYEHUU XUMHH, IS PEIleHUs
3a/1a4, CBSI3aHHBIX C OKPYKArOIIEeW IPUPOJHON CPEIO, IS TIOBBILICHHS YPOBHS 3KOJOTHYECKON
KYJBTYpBl, OCO3HAHHS TIIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM W MyTeH MX pelIeHus
IIOCPEACTBOM METOJIOB XMMHH, IKOJIOTHYECKOTO MBILUICHHS, YMEHHSI PyKOBOJCTBOBAaTbCS UM B
II0O3HABATEJIbHOW, KOMMYHUKATUBHOM Y COLMAIILHON IIPAKTUKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX PE3yJIbTATOB BBIICISIOT 3HAYMMBIE Uil (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAayuHble MOHATHS (3aKOH, TEOpHs, MPUHLMII, TUIOTe3a, (HakT, cucrema,
IPOIIECC, IKCIIEPHUMEHT M JIPYTO€.), KOTOPbIE HCIOIB3YIOTCSA B €CTECTBEHHO-HAYYHBIX y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 3THX NMPeAMETOB (OPMUPOBATH MPEACTABIECHUE O
[EJIOCTHOW HAyYHOH KapTHHE MHpa, U YHUBEPCAIbHBIC ydeOHbIe NAEWCTBUS (IIO3HABATEIBHBIC,
KOMMYHHUKATHBHbIE, PETyJsATHUBHBIE), KOTOpbIE OOECIeYMBaOT (OPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHO! AEATEIbHOCTH.

ITo3naBaTebHBIC YHHBEPCAJbHbIC Y4eOHbIC el CTBUS

ba3oBble JlornyecKkue 1eHcTBHUSA:

YMEHMS HCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOCHUU 3HAHMM:
pPacKpbIBaTh CMBICA XUMHYECKMX T[OHATUH  (BBIAEIATH HX XapaKTepHble IMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JPYTUMH MOHATUAMH), UCHOIb30BATh MOHATHUS sl OOBACHEHUS
OTIENbHBIX ()AaKTOB W SIBIICHUH, BBIOMpATh OCHOBAaHHMS W KPUTEPUH I KIACCHU(PUKAINH
XMMHYECKHUX BEIECTB U XMMHUECKUX PEAKLUM, yCTAHABINBATh IPUYMHHO-CIICICTBEHHBIE CBI3U
MEXly 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHbIE, 1€yKTUBHBIE,
10 aHAJIOTUH), J1e1aTh BBIBOABI U 3aKJIIOYECHHUS;

YMEHHE MPUMEHATHh B MPOLIECCE NMO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XUMHHM, IPeoOpa3oBbIBaTh LIMPOKO
IPUMEHSEMbIE B XMMHMU MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKHI 3HAaK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMyla M ypaBHEHHE XHUMHUYECKOM peakuud — TMpH PpEeLIeHuu y4yeOHo-
IIO3HABATENIBHBIX 33/1a4, C Y4YETOM OTHUX MOJEIbHBIX IPEJACTAaBICHUN BBIABILSITH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BELIECTB U
XUMHUYECKMX DPEaKIU, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHbBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBbIX MPOLIECCAX U SBICHUSAX.

ba3oBble ucciegoBaTe/bCKUe 1eHCTBUSA:

YMEHHME HUCIOJIb30BaTh IIOCTABJIICHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHMSA, a
TaKK€ B KayeCTBE OCHOBbI Jii (OPMUPOBAHUS THUIOTE3bl 10 IPOBEPKE MPAaBUIBLHOCTU
BBICKa3bIBAEMBIX CYXKICHHI;

nproOpeTeHne omnbiTa MO IUIAHUPOBAHHUIO, OPTaHM3AalUU U TPOBEICHUIO YYCHHYECKHX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 3@ X0/10M IPOLIecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €T0
pe3yabTar, (HOpMyIHpPOBAaTH OOOOIICHHS M BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEI0BaHMsI, COCTABIIATh OTYET O POIEIaHHOM padore.

Padora ¢ undpopmaumeii:

yMEeHHUe BbIOUpPaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATh UH(DOPMALIMIO PA3IUYHBIX BUI0B
U GOpM IPECTaBICHUS, IOJYyYaEMYI0 U3 Pa3HbIX HICTOYHUKOB (HayYHO-IIOMYJIsIpHAs JUTEpaTypa
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XUMHYECKOTO COJIep)KaHUs, CIOpPaBOYHBIE TMOCOOMs, pecypchl HWHTepHeTa), KpPUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METO/IBI M 3aMPOCHI IPH MOUCKE U 0TOOpe HH(popManuu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS yYEOHBIX U MMO3HABATEIbHBIX 3324
OnpeAenéHHOr0 THIA, MPUOOPETeHHE ONbITa B OOJIACTH HCIOJB30BaHUSA HH(DOPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPO aKTHBHOTO MCIIOIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIBbHYIO (OpMYy MpeicTaBlIeHUs
UHPOPMALMK U HWIUTIOCTPHPOBATH pEIIAeMble 3a/la4d HECJIOXHBIMH CXEMaMH, AHarpaMMaMu,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSMU;

YMEHHE HCIOIb30BaTh W AHAIU3UPOBATh B Mpolecce ydyeOHON M HMCCIenoBaTeIbCKOU
JEeSATENIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X034iCTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY>KAIOUIeH TPUPOIHON CPEJIbI.

KoMmyHnKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA:

YMEHMs 3aJaBaTh BOIPOCH (B XoJe Juajora W (WJIu) AUCKYCCHM) IO CYILIECTBY
oOcyxgaemMoil Tembl, (OpMyIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHS PEACTABIATH MOMyYEHHBIE PE3yIbTaThl MO3HABATEIBHON AESITETbHOCTU B YCTHBIX
U THCHBMEHHBIX TEKCTaxX; [eJlaTh TMPE3CHTALUIO0 pPEe3yJbTaTOB BBINOJHEHHS XHUMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, J1IAOOPATOPHOW pPAaOOTHI MO HCCIEIOBAHHIO CBOWCTB
BEIIIECTB, yUeOHOTO MTPOCKTA);

yYMEHHs yueOHOTO0 COTPYJHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOH IMMO3HABATEIbHOU W
HCCIIEIOBATEIbCKON JICATEIIbHOCTH TPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
OoOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIUi (0OCyXKIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBD», KOOPAWHAIMS COBMECTHBIX JCHCTBHM, ONpeesieHIe KPUTEPHUEB TI0 OIEHKE KayecTBa
BBIMIOJTHEHHON pabOTHI U IpYTHE).

PeryasiTUBHbIe YHMBepcaIbHble y4eOHbIE TelcTBHA:

YMEHHE CaMOCTOATEIBHO OMpPENeNsITh 1eNn AesTeNbHOCTH, MIaHUPOBATh, OCYIIECTBIIATh,
KOHTPOJIMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JICATEIBHOCTH, BBIOWPATH
HaubOonee HS(P¢eKTUBHbIE CHOCOOBI pelieHuss Y4eOHbIX M MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AJITOPUTM JEHUCTBUM NPH
BBIMIOJTHEHUH 3aJ]aHUil ¢ y4€TOM TMONYy4YeHHs] HOBBIX 3HAHUW OO0 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYCHHOTO pe3yJbTaTa 3asBICHHON IIEJH,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUM 3a/IaHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yabTaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COACpPKAHUS,
YCTAHOBJICHHOTO JaHHOH (exepanbHOW pabodell MporpaMMoi, BBIIEISIOT: OCBOCHHBIC
oOyyarlmMMUCs Hay4YHble 3HAHUS, YMEHUS M CHOCOOBI JeWcTBUM, crneuuduueckue Ais
OpeaMETHOW 00sacTu «XUMHs», BUIBI JIEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEpIIpEeTalNU, TPeoOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy obydenust B 8 kiacce mpeaMeTHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE IOJKHBI
OTpaxkaTb cHOPMUPOBAHHOCTH Y O0YUAIOIINXCSI YMEHUI:

® PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMHUYECKHI

DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJISpHas macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBasl JOJII XHMHUYECKOTO
JJIeMEHTa B COEAMHEHHH, MOJISIPHBI OO0BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPHUIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIys, Kiaccuuranus
peaKuii: peakuu COeIMHEHUs, PEaKIIUU PA3I0KEHHS, PeaKINK 3aMEIICHUS], PeaKIIUU
o0OMeHa, 9K30- ¥ SHJOTEPMUYECKHIE PEaKINH, TEIUIOBOK A((PEKT peakuuu, SApo aToma,
JNIEKTPOHHBIA CIION aroma, aroMHas opOWTadb, paAuyC aroMa, XUMHUYEcKas CBS3b,
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NOJISIpHAs U HENOJspHash KOBAJIEHTHAas CBs3b, MOHHAs CBS3b, MOH, KATHOH, aHUOH,
pacTBoOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTPALKsl) B PACTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX IMOHATHM W IPUMEHATH 3TH
MOHSATUS IIPU ONKMCAHUY BEIIECTB U UX MPEBPAICHU;

® CIOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY Ul COCTaBlieHUs (OpMyJl BELIECTB M
YPaBHEHUN XUMUYECKUX PEAKIUM;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEIWHEHUSX, CTEICHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BELIECTB K
onpeAenéHHOMY KJlaccy COEQUHEHHH Mo QopmyiaMm, BHA XHUMHUYECKON CBS3U
(KoBaJIeHTHas! U NOHHAs) B HEOPraHMYECKUX COCIUHEHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1€MOHCTPUPOBATh
MIOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HUX
nosioxkeHuss B Ilepumonuyeckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabnauuHyro ¢opmy Illepuoanueckoil cucreMsl
XMMHYECKHX AJIEMEHTOB: pa3jinyaTh MOHATUS «IJ1aBHas noiarpynmna (A-rpynmna)» u
«moboynas mnoarpynna (b-rpymnma)», manble U OONbIIME MEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabiuue «lleproguueckas cucrema XUMUYECKUX
snemenToB J[. . MenaeneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsija  sAapa, oOOIIee 4YHUCIO 3JIEKTPOHOB H
pacrpeziefieHue UX Mo JIEKTPOHHBIM CIIOSIM);

e iIaccu(UIUPOBATh XUMUYECKHE PJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (10 YMCIy U COCTaBy Y4YacTBYIOIIMX B PEaKLUU BELIECTB, 110 TEIJIOBOMY
sddexry);

® XapaKTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, IOJATBEp)KJas  ONWCAaHUWE IMPUMEpPAMHM  MOJIEKYJISIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUA;

® [IPOrHO3UMPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTU OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIUUCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOTO JIeMEHTa 10 (popMysie COeTUHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEaKIUU;

® [PUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHON AESITEIIBHOCTH — aHaJU3 U CUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEeMATH3AINIO0, KIACCHU(PUKALNIO, BBHISBICHUE MPUYHHHO-
CJIE/ICTBEHHBIX CBSI3€M — JJI1 M3YyYEHMsS] CBOWCTB BEIIECTB U XMMHYECKUX PEaKIIHii,
€CTECTBEHHO-HAyYHbI€ METO/IbI IIO3HAHUSI — HAOJII0/IEeHUE, U3MEPEHHE, MOJIETTUPOBAHUE,
9KCIIEPUMEHT (peabHbI U MBICICHHBIN);

e cleloBaTh MpaBWjlaM IMOJIb30BAaHUA XHUMHUYECKOM TOCylAoH ©  J1a00paTOpHBIM
000Opy/OBaHUEM, a TaKXe IpaBWiiaM OOpAaIlEHHUS C BEIIECTBAMHU B COOTBETCTBUM C
UHCTPYKIHUSMHU TIO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
U CcOOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOJAa M KHCIOPOJAA), MPUTOTOBIECHUIO
pacTBOPOB C ONpPENEIEHHON MacCOBOM JI0JIEN paCTBOPEHHOIO BEIECTBA, IUIAHUPOBATH
U IPOBOAMTH XUMHUYECKHE SKCIEPHUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOUEH U
KHCIIOT C TIOMOIIBIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOPaHX U Apyrue).

K xonmy oOydenust B 9 kjacce mpeaMETHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE IOJKHBI

OTpaxkaTb CHOPMUPOBAHHOCTH Y O0YUAIOIINXCSI YMEHUM:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUNA: XMMHUYECKUU 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peaKkuus, XUMHUYECKast
CBSI3b, TEIUIOBOU A((EKT peakifu, MOJIb, MOJISIPHBIA 00BEM, PAcTBOP, HIIEKTPOIIUTHI,
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HEDJIEKTPOIIUTHI, DIEKTPOJUTHUECKAs IUCCOIMAIUS, PEaKIUu HOHHOTO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE PpEaKIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU,  OKHUCIHUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHHE W BOCCTaHOBJCHHE, AJIOTPONMs, aM(OTepHOCTh, XHMHUYECKas CBS3b
(koBaJleHTHasi, HOHHAs, MeETAJIMYecKas), KpPUCTAIUIMUECKas pemeéTka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, IMpeleabHO JI0IMyCcTUMas
koH1eHTpanus [1JIK BemiecTna;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATUNH U MPUMEHSTH 3TH
HOHSITHS [IPU ONIMCAHUU BELLECTB U UX IPEBPAIICHUN;
UCIIOJIb30BAaTh XHMUYECKYI0 CHMBOJHUKY JJIsi COCTaBJCHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;
ONpEAeNsATh BaJEHTHOCTh M CTENEHb OKUCIEHHMS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUSX PA3TUYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIaCCy COCIMHEHHH 1o ¢opmMmyram, BUJ XUMHUYECKON CBsI3UM (KOBAaJIGHTHAs, MOHHAs,
MeTaJlJIM4ecKasi) B HEOPraHWYeCKUX COCAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOU
dopMmyiie, XapakTep Cpelpl B BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COECTUHEHUH, TUI
KPUCTAIIIMYECKON PEelIETKN KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenzaeneeBa u AeMOHCTPUPOBATH
€ro NMOHUMAaHME: OIUCHIBATh M XapakTepus3oBaTh TaOnuuHyto ¢Gopmy [leproauueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas mnonarpymnma (A-
rpymnmna)y u «nobouyHas mnoxarpymma (b-rpynma)», Manbie W OONBIINE TEPUOJBI,
COOTHOCUTh O00O3HAYEHHS, KOTOpPhIE HMEIOTCSI B MEPHUOJUYECKON Tabiuie, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn Aapa, o0Iee YUCiIo SJIEKTPOHOB U PACHpPEeICHHUE HX M0 IEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEMHEHUN B MpeJenax MalbIX MEePUOJIOB U TJABHBIX MOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;
KJIacCU(UIMPOBATh XMMHYECKHE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (IO YHCIy U COCTaBY YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 eKTy, M0 U3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBATh) OOImME M CcHenH(HUYECKHEe XHUMHYECKHE CBOICTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXK/Aas OMHMCAHUE IPUMEPAMU MOJIEKYISIPHBIX U
VMOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;
COCTaBJISITh YPABHEHHUS JICKTPOJMUTUUYECKOM JUCCOUMALIMU KUCIIOT, HIEJI0YEH U COJIEH,
MOJIHBIE U COKpAlIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHUS PeaKIIHii,
HNOJATBEPXKJAIOIIUX CYLUIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXJIy BEIeCTBaMU
pa3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMIl MOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OaJlaHCa dTHX PeaKLnii;
IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTU
IPOTEKAaHUsI XUMUYECKUX MPEBPAILEHUH B pa3IMYHbIX YCIOBUSAX;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyJie COeTUHEHHS, MaCCOBYIO JIOJIO BELIECTBA B
pacTBope, MPOBOJIUTH PACcUYETHI 10 YPABHEHUIO XUMUUECKON PEaKIINH;
coOnrofarh MpaBuwia [OJb30BAaHUS XHMHUYECKOM Mmocynol u  j1abopaTOpHBIM
o0opynoBaHueM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB 110 MOJYyYEHHUIO
U COOMPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U YTIEKUCIOTo ra3a);
MPOBOAUTH PEAKIHMH, MOATBEPKIAAIOIINE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPHI-, OpoMHI-, MOAHUI-, KapOoHart-, docdart-,
13



CUWJIMKAT-, Cynb(dar-, TUIPOKCHI-UOHBI, KAaTUOHBI AMMOHHS M HOHBI H3YYEHHBIX
METAJJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEUIECTB;
MPUMEHATh OCHOBHBIE OINEPALUHU MBICIUTEILHON NESITEIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIEHNEe, CHCTEMATH3alldl0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3Y4YEHHUS CBOMCTB BELIECTB U XUMHUYECKHX PEAKIMH, €CTECTBEHHO-
Hay4YyHble METOJbl T[O3HAaHUS — HaONIOJeHUWEe, W3MEPEeHHUe, MOJCIUPOBAHHUE,
AKCIEPUMEHT (peabHbIN U MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4yecTBO yacos
Ne HaunmMeHnoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM(ppOBbIE)
n/n NMPOrpamMmbl Bcero Kourposibn IpaxTHyeck o0pa3oBaTe/ibHbIE PeCYpPChI
ble padoThbI ue padboThbl

Pasnea 1. [lepBoHayaibHble XUMHYECKHE OHATHS
1.1 iﬁfiigﬁiﬁialj 12 6;,11?’1(“::12601(0171 5 0 2 Enbmiorexa HOK

' P https://m.edsoo.ru/7f41837c¢

JIeSITEILHOCTH YeI0BeKa
bubmuoreka [JOK

1.2 BemectBa n XuMHu4yecKue peakiuu 15 0 0 https://m.edsoo.ru/7f41837c

Hroro no pazneny 20

Pasnen 2. BaxkHelilue npeacTaBuTe 1M HEOPraHMYeCKUX BellleCTB
71 Boznyx. Kucnopoa. Ionsitie 06 6 0 0 bub6mumorexa [IOK

’ OKCHIax https://m.edsoo.ru/7{f41837¢
29 Bopopoa.lloustue o kucinorax u 3 1 1 bu6mmoreka [JOK

' COJISIX https://m.edsoo.ru/7f41837c¢
73 Bopa. PactBopsr. [Tonsatue 06 5 0 1 bubmuoreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCcChl 11 0 1 bubmuoreka [JOK

) HEOPraHMYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢
2.5 0 0 0
2.6 0 0 0
2.7 0 0 0

Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIIUN

3.1

[Teprnoauyecknii 3aKOH U

7

0

0

‘ bubnuoreka [JOK

15



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

[Iepnoanueckas cucrema
XAMUYECKHX 3jieMeHToB [[. 1.
MenneneeBa. CtpoeHue atroma

https://m.edsoo.ru/7f41837¢

XUMHYECKAA CBA3b.

bubnuoreka [IOK

3.2 OxucnuTenbHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKITUU

T 15 bubmuorexa [IOK
TOTO IO pasaeiy https://m.edsoo.ru/7f41837¢

Pa3znen 4. HazBanue

Htoro 0

Ha3Banue moayJisi

P 3 bubmuorexa [JOK
C3CPBHOC BpeMi https://m.edsoo.ru/7{f41837¢

OBILIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KosnuecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
N n/m NPorpamMmbl Bcero KOHTpﬁO‘m’H 1p aK;“quK o0pa3oBaTejbHbIe
ble padoThI ue padoThbl pecypes
Paznes 1. BemecTBO 1 XUMHYECKHE PeaKIul
11 [ToBTOpEeHUEe U yriayOneHue 3HaHU 5 1 0 bubnuoteka [IOK
) OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubmmorexa [JOK
’ peakmuit https://m.edsoo.ru/7{41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. ] 0 1 bu6mmoreka LIOK
) XHUMHUYECKUE PEAKIIMH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M BX CO€THHEHU S
71 OO6m1ast XapakTepruCTHKa XUMHUECKHX 4 0 1 bubnmnorexa [JOK
) sanemeHToB VIIA-rpynmsl. ["ajgorensl https://m.edsoo.ru/7f41a636
22| Snewenton ViArpymim. Copan éé. 6 0 o | brGmorerallOK
' Py - ~eP https://m.edsoo.ru/7f41a636
COCJIMHECHHUSI
OO0mmas XxapakTepruCTHKa XUMUISCKUX
bubnuoreka [{OK
2.3 anemMeHTOB VA-rpynnsl. A30T, pochop u ux 7 1 1 https://m.edsoo.ru/7f412636
COCJIMHECHHUSI
o | Sl oy 8 , , | oo o
' . Py : poa https://m.edsoo.ru/7f41a636
KPEMHHI M UX COCTMHEHUS
Hroro no pazneny 25
Pasnen 3. MeTasuibl M UX COeIMHEHUS
3.1 OO01ue cBOMCTBA METAJLIOB 4 0 0 Bubmzorexa HOK

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

bubnuorexa [JOK

3.2 Baxueiiime MeTaisl U UX COSTUHEHUS 16 https://m.edsoo.ru/741a636
Hroro no pazneny 20
Pasnen 4. Xumusi M oKpy:kamomas cpeaa

4.1 BeniecTBa 1 MmaTepuaibl B ’KU3HU YEJIOBEKA 3 Bubmzorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Bubmorexa HOK

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

OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
No K - Jlara DJIeKTPOHHBIE H(PPOBBIE
i Tema ypoka OHTPOI PAKTHIC | yavge | oGpasoBaTeibHbIe
Bcero bHbIE CKHeE — pecypebt
padoThI padoTsbl
1 [Ipeamer xumuu. Poiab XUMUU B KU3HA 1 0 0 bu6mmoreka LIOK
yeJjioBeka. Teja u BellecTna https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 ITousaTue o MeTomax MO3HAHUS B XUMUU 1 0 0 https:/m.edsoo.ru/f0d227e
, | Do | pmarons | [ BuGaoness LOK
patop P patll https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAaHUEMY
4 Yuctele BemecTBa U cmecu. CrocoObl 1 0 0 bu6mmoreka LIOK
paszesieHus: cMecei https://m.edsoo.ru/ff0d26ca
S| ook (o e oamcren nosapoamo | 0 | BuGmorexa LIOK
PUMED p https:/m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
6 ATOMBI H MONICKYJIbI I 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE AIEMEHTBI. 3HAKH (CUMBOJIBI) 1 0 0 bu6mmoreka LIOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 [IpocThie u cl0KHBIE BEIIECTBA 1 0 0 https:/m.edsoo.rw/f0d2a6e
bubnuoreka [{OK
? ATOMHO-MOINCKYJIAPHOE YICHHE ! 0 0 hitps://m.edsoo.ru/fR0d2d50
10 izﬁﬁqgiﬁﬂ;gﬁ izcgl:;ﬁ;gzzamma 1 0 0 bubmorexa HOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
XAMHAYECKHUX DIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 0 0 bubmnorexa [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHocuTeNnbHASI MOJIEKYJISIPHASI Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 70oJIsI XUMHYECKOTO YJIIEMEHTA B bubmuorexa [JOK
COEIMHEHNN https://m.edsoo.ru/ff0d350c¢
13 KomnuectBo BemectBa. Mosbs. MossipHast bu6mmoreka LIOK
Macca https://m.edsoo.ru/ff0d5230
14 du3nYeCcKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMu4eckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBus NpOTEKaHUs bubamnorexa [JOK
XUMUYECKUX PEeaKIui https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpPaHEHHs MACChI BEILIECTB. Bbu6mmoteka LJOK
XUMHUYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrerunciieHus Koau4ecTBa, MacChl BEIECTBA bu6mmoreka LIOK
110 YPaBHEHHSIM XUMUYECKUX PeaKIuil https://m.edsoo.ru/ff0d5708
5 | e e pesa BuGmorra LOK
I‘ P » SAMCILCHHA, https:/m.edsoo.ru/ffod3£34
oOMeHa)
19 | swmmenoneen. Obotmme 1 BuGmorera LIOK
1 AT, . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIUs 3HAHUN
20 IIpoBepounas pabora no teme «BemiecTBa u Bbubmmoteka LJOK
XUMHUYECKUE PEAKIINID) https://m.edsoo.ru/ff0d4290
2| Koo oot v npotro sepermo BuGorera LIOK
poa p m ' https://m.edsoo.ru/ff0d448¢e
Oson
| Sommecme s oo e BGaioness LOK
poia (peakil - TOP ’ https://m.edsoo.ru/ff0d4614
ITousitre 06 oxcumax
s | oo e meropoe BGaioness LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kuciopoaa
24 TemnoBoii 3¢ (HeKT XUMHUUECKON peaKIIHH, bubanoreka [JOK
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IMOHATHUC O TCPMOXUMHUUYCCKOM YPABHCHUM,
9K30- 1 SOHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormnuBo (HedTh, yroib U MeTaH).

bubmuorexa [JOK

25 3arpsi3HeHue Bo3ayXa, CocoObl ero https://m.edsoo.ru/fl0d4cda
IPEIOTBPALICHUS
26| ongasmme n cotmpants mmenaposa BuGnorexa LIOK
y N P poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY»
27 Bogopon — ameMeHT ¥ mpocToe BEMIECTRO. bu6mmoreka LIOK
Haxosxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
3 DOuU3nUeCcKre 1 XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
Bogopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsTue o KHCIOTax U COJIX Bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl moTy4eHust BOAOPO/Ia B bubnmorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
31| Bonyasine n votmpane soopona BuGuorexa LIOK
y N P ALOpoa, https://m.edsoo.ru/ff0d4{42
W3YYCHHE €r0 CBOMCTBY
. " bubnuoreka [{OK
32 MounsipHbIii 00BEM ra3oB. 3akoH ABOTaIPO https-//m.edsoo.ru/f0d542e
jy | B oo o s BuGnonesa LOK
oMY y https://m.edsoo.ru/ff0d55a0
BElIECTBA WU 00BEMY
o | Bamnenncton ooy Bnionesa LOK
peakiuim Ha https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusnueckue 1 XUMHUECKHE CBOMCTBA BObI Bubmaorexa HOK
o https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TorsiTrie 00 HHIUKATOpPaAX bubmorera [IOK

https://m.edsoo0.ru/ff0d59e2
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d59e2

Bopna xak pactBoputens. HacbleHHbIE 1

37 HEHACBIIICHHBIC pacTBOPBL. MaccoBas 1071 bubmaorexa LIOK
H PacTBoOpRL. g https:/m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
38 Eﬁaﬁﬁg(};ﬁ{% 6(;12;;\? 501;I (c) S)TIME eIEHHON bubmaorexa LIOK
p o cb P pedl https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel pacCTBOPEHHOTO BEIIECTBA»
39 [TonyromoBast KOHTpOJIbHAS paboTa bubmorexa LIOK
yroa RS p ' https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiaacCupUKaIus, bu6mmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
q | Moo e aofers BGnoness LOK
’ P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHHS: COCTaB, KJIACCU(DUKAIINS, bubmmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XuMHUECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bubmuorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue U XUMHUYECKUE CBOMCTBA KUCIOT bubmorexa LIOK
i https://m.edsoo.ru/ff0dfec2
46 Conu (cpeanue): HOMEHKIIATypa, CIIOCOOBI bubnmorexa [JOK
MOJIyYeHHU s, XUMUYECKUE CBOWCTBA https://m.edso00.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33124 110 TEME bubmmorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHCHMI
48 I'eneTnyeckas cBs3b MEXKIY Kilaccamu Bbu6mmoteka LJOK
HEOPraHUYECKHX COCTMHCHUI https://m.edso00.ru/00ad9a50
49 O000111eHrEe U CUCTEMATH3AIIUS 3HAHUI bubmorexa [IOK

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

[IpoBepounas padora no treme "OCHOBHBIE

bubmuorexa [JOK

50 o
KJIACCHl HEOPTaHWYECKUX COCTMHCHHM" https://m.edsoo.ru/00ad9ela
S1 | et omoeon, Donatne o rpyiax BuGamorexa LIOK
) Py https://m.edsoo.ru/00ad9ffa
CXOIHBIX RJIEMEHTOB
3 | cnvont mmriconin sneMonon LI BuGamorexa LIOK
T https://m.edsoo.ru/00ada52¢c
Menneneesa
53 Tlepuoapl, IPYHIIBLL, TOATPYIIIBI Bubmmorexa IIOK
PHOEL IPY » [IOATPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubnmorexa [JOK
W3oromsl https://m.edsoo.ru/00ada342
s | oo e e o B 10K
pHO T https://m.edsoo.ru/00ada6bbc
Menneneesa
XapaKkTepUCTUKa XHMHUYECKOTO BJI?MGHTa o Bubsorexa [IOK
56 ero nosioxkeHuto B [lepuoguueckoit cucreme
https://m.edsoo.ru/00ada824
. 1. MeHnaeneeBa
jy | e Temomcror s o BuGaoness LOK
p y . P . AR https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHbIN, e1aror ¥ rpaKIaHuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmnorexa [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnas xumudeckas cBsI3b Bubmzorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasienTHas OIApHAST XUMHUYECKAs CBI3b Bubmmorexa IIOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoisapHasg XUMHUYECKas CBA3b Bubmzorexa HOK
P https://m.edsoo.ru/00adaab9
62 Crelnens OKUCIEHUS Bubmzorexa HOK

https://m.edsoo.ru/00adae28
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

bubmuorexa [JOK

63 OKuUCIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIIUU 1 hits/on odeoo.r/00adb076
64 OKHCIIUTENIN U BOCCTAHOBUTEIU 1 bubmorexa [IOK

et i https://m.eds00.ru/00adb076
. bubmmorexa [JOK

65 O06o001IeHre 1 cucTeMaTr3aIus 3HAaHHH. 1 Dt o0 r0/00adbAS6
. bubnuoreka [{OK

66 O06001IeHNEe U CUCTEMATU3aIIMs 3HAHUM 1 o /00adb33c
Bbu6mmoteka LJOK

67 HroroBasi koHTpoIbHAs paboTa. 1 Dt o0 ru/00ad9ch2
68 Pa6oTa HaJl OIIHOKAMH. 1 bubnuoreka IIOK

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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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
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoanuyecTBO 4acoB

JJIeKTPOHHBbIE HH(PPOBBIE

Ne i/ Tema YpoKa B KOHTpOJIbHBI HpaKanec]ﬂ/] 06pa30BaTeJ’Ibele
cero e padoThblI e padoThbl pecypeel
| chcrensa o sreseron 1L 1. | 0 0 BuGmorexa LIOK
. T https://m.edsoo.ru/00adb59e
Menneneesa
) VO ATENENTOD TepR DB | 0 0 BuGmiorexa LIOK
p p https://m.edsoo.ru/00adb6b6
TIEPHOJIOB

3 Knaccudukanus u HoMeHKIIaTypa 1 0 0 bubnmnoreka [JOK
HEOpPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 BxoniHas KoHTposbHast paboTa. 1 1 0

5 Knaccudukanmss XuMruueckux peakiiuil mo 1 0 0 bubnmoreka [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

6 Bunanr XuMHuuecKkou CBSA3U U THIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

; omrmie o rovioremn n roreporemms. | 1 0 0 Bufmiorerca LIOK

p https://m.edsoo.ru/00adbe9a
peaKIusIX
[TonsiTHEe 0 XUMHYECKOM PAaBHOBECHH.

3 @DakTOpHI, BIUSIOINIME HA CKOPOCTh 1 0 0 bubnmnoreka [JOK
XUMUYECKON PEAKIIUU U TTOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHS

9 OKuCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 0 0 bubnuorexa [JOK
peakiu https://m.edsoo.ru/00adcade

10 Teopus 27IEKTPOIIUTHYECKON JUCCOLIUALUY. 1 0 0 bu6mmoreka [IOK
CHIIBHBIC U CJIA0BIC SJICKTPOJIMTHI https://m.edsoo.ru/00adcd68

. bubnuorexa [JOK
1 VoHHbIe ypaBHEHH peakIHi ! 0 0 hitps://m.cdsoo.ru/00add448
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
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

XUMHUYECKUE CBOUCTBA KUCJIOT U

12 OCHOBAHUI B CBETE MPEICTABICHUNA 00 Bubmaorexa IIOK
TP https://m.eds00.ru/00add5d8
ANEKTPOJIUTUICCKON JUCCOITUAITUT
13 T anneum o6 ot potAGeRo BuGmiorexa LIOK
pedl p https://m.eds00.ru/00add8b2
JIUCCOLTHAIIANA
14 ITonsatue o Tuapoan3e cojier Bubmaorexa LIOK
P https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O000111eHE ¥ CUCTEMATH3AIIUs 3HAHUI https://m.edsoo.ru/00addd 12
16 [IpaxTuueckas padora Ne 1. «Pemenue Bbu6mmoreka [IOK
IKCIICPUMEHTAIBHBIX 33149 https://m.edsoo.ru/00addbfa
17 s Tecanuatts BuGorexa LIOK
P . HHALHA. https://m.edsoo.ru/00addec0
XHUMHUYECKHE PEaKIIUH B pACTBOPAX)
18 OO01as xapaKTeprCcTUKa raJOreHOB. bubnmnoreka [JOK
XHUMHUYECKHE CBOWCTBA HA IPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
19 oo s onyane BuGnorexa LIOK
’ yd ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 EﬁiﬁT?{Z;;iazoiﬁfoT; Iﬁi;gf;e;ie eHue Bubmaorexa IIOK
. yv » M3YH https://m.edsoo.ru/00ade348
€é CBOMCTB)»
| B s s B LOK
PeaKi, A p A https://m.edsoo.ru/00ade488
N30BITKE
2 OOmas xapakTepucTuka 3JeMeHTOB VIA- bubnmoreka [JOK
TpYHIIbI https://m.edsoo.ru/00ade64a
AIOTpOITHBIC MO,Z[I/I(l)I/.I.KaI_II/II/I CepLI.v Bubmorexa LIOK
23 Haxoxnenue cepbl 1 €€ coeJUHEHUI B

npupoae. XMMHUYECKHE CBOMCTBA CEephI

https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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

CepoBojopoi, ctpocHHE, (PU3HUSCKUC U

bubmnoreka [JOK

24 o
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIIOTa

25 (1)H3H§ec1<ulé " XI/H\fI)I/IquKI/Ie CBOI\,/JICTBa buGamoreia LHOK

’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMHUYECKUE PEaKIINH, JIeKAIINE B OCHOBE

26 MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHSI bu6mmoreka [IOK
CEPHOU KUCJIOThI. XMMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KaIOILIEH Cpe/ibl COEAMHEHUSIMU CEPbI

27 Beruucienue MaccoBo J0JIM BBIXO/1a bubmnoreka [JOK
MIPOJYKTa peaKluu https://m.edsoo.ru/00adec&8a
OO01as xapakTepucTrUKa 3J1eMeHTOB VA-

3 rpynnsl. A30T, paclipocTpaHEHHE B bu6mmoreka [IOK
npupo/ie, GU3NIEeCKUEe 1 XUMHUCCKHE https://m.edsoo.ru/00adeea6
CBONCTBA
AMMuak, ero (pu3NYecKue U XUMUYECKHE bu6mmoreka [IOK

29 .

CBOWCTBA, MOJIyY€HUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuueckas padora Ne 3 mo Teme
30 «IPIOJI eHue al\fMHaKa M3y4YEHUE ero buGamorexa LHOK
Y » YA https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCI0Ta, e€ (GU3nIecKue u bubnmnoreka [JOK
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH

37 aMMOHHS B KQUeCTBE MUHEPATbHBIX bubnmnoreka [JOK
ynoOpeHnid. XMMHYeCKOe 3arps3HCHHE https://m.edsoo.ru/00adf518
OKpY>Karolllel cpeJibl COeIMHEHUIMHU a30Ta
®ochop. Oxeun pochopa (V) u pochopnas

33 KI/ICJIq())TE (1)H3H§e((1:)1<néb prn(lvlpzqejl)cneQ) ’ bubmmorexa [IOK

. https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIyUYCHUE
Hcnonb3oBanue ¢pocdaroB B KauecTBe
och . bubnmoreka [JOK
34 MUHEPAIBHBIX YI0O0pEHHHA. 3arpsisHeHUe

MIPUPOJIHOM cpenbl pochaTamu.

https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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

35

[TonyromoBast KOHTpoJIbHAs padoTa.

VYriepo, pacpocTpaHeHHe B IPUPO/IC,

bubnuoreka [JOK

36 .
(hU3MYECKHe U XMMHUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepoja, ux pusndeckue u
37 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmnoreka [JOK
pOoOJIeMBI, CBSI3aHHBIE C OKCHJIOM YTlIepoJa https://m.edsoo.ru/00adfebe
(Iv)
38 YronbHas KUCIIOTa U €€ CONU bubmiorexa LIOK
https://m.edso00.ru/00ac006¢
IIpaktuueckas padora Ne 4 o reme
39 "l'lfon eHHe IJ)IeKMcnoro rasza bubsmorexa LIOK
ya T i " https://m.edsoo.ru/00ae027¢
KadectBeHHas peakiys Ha KapOOHAT-HOH
[IepBoHauanbpHBIE IOHATUSA 00
40 0 rpaHquCKI/Ix BEIIECTBAX KakK O bubmorexa LIOK
P n https://m.edsoo.ru/00ac054¢e
COCIMHEHUSIX yriepoaa
41 Kpemnuii u ero coeiuHeHUS bubmmorexa LIOK
P A https://m.edsoo0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
49 AKCIICPUMEHTAIBHBIX 3a]1a4 110 TEME bu6mmoreka [IOK
«Baxueime HeMeTaIUIBI U UX https://m.edso00.ru/00ac0bf2
COEIHEHUS»
IIpoBepounas padora o TeMe
43 «]gameeﬁmHe geMeTaJmm U UX bubsmorexa LIOK
https://m.edso00.ru/00ae0el 8
COEIMHEHUS»
OO6m1ast XxapaKTepUCTHKA XUMHYECKHX
44 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubmmoreka [JOK
CBSI3b U METAJUIMYECKAs] KPUCTAITNYECKAS https://m.edsoo.ru/00ael103e
pemérka. PU3NIECKUE CBOWCTBA METAJIJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.
o . bubnuorexa [JOK
45 DNEeKTPOXUMHUYECKUI Pl HAPSHKSHUH

MCTaJlJIOB

https://m.edsoo.ru/00ael 156
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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

OO0mue criocoObl MOTYYCHHS] METAIIOB.

46 CmuiaBbl. Berunciienus o ypaBHEHUSIM bubnuoreka [IOK
XUMHUYECKUX PEaKLU, €ClIi OJIUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJCPIKHUT MPUMECH

47 [TonsiTHE O KOPPO3UK METAILIOB bubmorexa LHOK

https://m.edsoo.ru/00ael278
bubnuoreka [JOK

48 [Hernotrere MeTais! https://m.edS(I)_E).ru/Oan14b2

49 Oxcubl ¥ TUIPOKCUIBI HATPUS U KAJIUS Bubmrorexa [JOK

https://m.edsoo.ru/00ael14b2

50 [IesrouHO3€EMENBHBIE METAILIBI — KAJIBLUN U Bbu6mmoreka [IOK
MarHHi https://m.edsoo.ru/00ael5e8

51 Bakueimue coeqMHEHNA KaJILIUS Bubmrorexa [JOK

https://m.edsoo.ru/00ael5e8

52 O060011IeHNEe U CUCTEMATU3aIIMs 3HAHUH

53 XKécTtrocTh BOBI U cIOCOOBI €€ yCTpaHEHUS Bubmiorexa IOK

https://m.edsoo.ru/00ael1886

o | S er s oo B LOK
yeTpaeHus" https://m.edsoo.ru/00aelae8

. bu6mmoreka [IOK

> AJIOMHHHH httos://rn.edscL)E).ru/Oanlc64

56 AmM@oTepHbIe CBOWCTBA OKCUAA U Bbu6mmoreka [IOK
THAPOKCHJIA https://m.edsoo.ru/00aeclc64

bu6mmoreka [IOK

37 Aeieso httos://m.edscL)i.ru/Oan1d86

58 Oxcuapl, Tuipokcusl U conu xkenesa (1) u bubnmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6

59 O06001IeHre U CHCTEeMAaTH3alHs 3HAHUH

60 [IpakTuueckas paborta Ne 7. Pemenue bubnmnoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TCME

https://m.edsoo.ru/00ae3de8
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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

«Bakuenme MeTayIbl U UX COSTUHEHUS

Breraucnenus 1o YPaBHCHUAM XUMHNYCCKUX
peaKuHﬁ, €CJIM OAVH U3 pCarcHTOB J1aH B

bubmnoreka [JOK

o A N 1 hitps://m.edsoo.r0/00ae1 750
MIPOJYKTA peaKluu
62 0060011IeHNEe U CUCTEMATU3aIIMs 3HAHUH 1
63 HToroBasi KOHTpOJIbHAsL padoTa . 1
64 BemecTBa u Marepurainsl B IOBCETHEBHOM 1 bu6mmoreka [IOK
JKW3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
65 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubmuorexa [JOK
CpeJibl https://m.edsoo0.ru/00ae4270
66 Ponb xuMHUM B pelIeHnH IKOJIOTHYECKUX 1 bu6mmoreka [IOK
pooieM https://m.edsoo.ru/00ae4270
67 PesepBHrlil ypok. O60011eHE U 1 bu6mmoreka [IOK
cUCTEMAaTU3alns 3HAHUI https://m.edso0.ru/00aec0d0a
. bubnunoreka [JOK
68 f;ijgiﬁi;‘gﬁg;‘gfgf;eH“e 1 1 https://m.edscI;E).ru/OOadb33c
https://m.edsoo.ru/00ad9cb2
1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

30



https://m.edsoo.ru/00ae1750
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYUEHUKA
* Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.,
Axunonepnoe obmiectBo «M3narensctBo «IlpocBemenne»
* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos U.I'., Cnankos C.A.,
Axunonepnoe obmiectBo «M3narensctBo «IIpocBemenue»
» Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011ecTBO
«M3parenscTBO «lIpocBemenne
* Xumus, 9 kiacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o0I1ecTBO
«M3narenscTBO «lIpocBemienune

METOAUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA
1. I'a6puensu O. C., Bockoboiinukosa H. I1., fmykosa A. B. Hacronbhas
KHHTA yauTelns. Xumus. 8 ki1.: Meronndeckoe mocodue. - M.: [Ipoda, 2021
2. I'abpuensan O. C., SAmykoBa A. B. Terpaas as 1a00paTOPHBIX OMBITOB U
npakTudeckux padot. 8 ki1. K yaeonuky O. C. ['abpuensna « Xumust. 8 Kiacey.
M.: lpocda, 2022
3. I'abpuensn, O. C. Metoanueckoe nocodbue k yaueonuky O. C. ['abpuensna
«Xumust». 8 knacc / O. C. I'abpuensin. — M. : Ipoda, 2021 — 109
4. I'abpuensn, O. C. Meroauueckoe mocodue k yueonuky O. C. ['abpuensina
«Xumust». 9 xnacc / O. C. I'abpuensia. — M. : Ipoda, 2021 — 108
5. Xumus : TexHonorndeckue kaptol kK yaeoHuky O. C. ['abpuensna « Xumusi.
8 kimacey» : metonuueckoe rmocodue / JI. . Acanoa. — M. : [Ipoda, 2020
6. Xumus : TexHonorndeckre Kaptol kK yaeonuky O. C. ['abpuensna « Xumusi.
9 knmaccy» : Mmeroauueckoe mocoowue / JI. 1. AcanoBa. — M. : [lpoda, 2018
7. Xumus. 8 xi1.: KonTponbsHbie 1 ipoBepouHbIe padoThl K yueonuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yimakosa
u ap. - M.: Jlpoda, 2022 nannbie

HUPPOBBIE OGPA3ZOBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
HUHTEPHET

1 http://www.alhimik.ru.

2 http://www.hij.ru.

3 http://chemistry-chemists.com/index.html.

4 http://c-books.narod.ru.

5 http://www.prosv.ru/.

6 http://1september.ru/.

7 http://schoolbase.ru/articles/items/ximiya.
8 www.periodictable.ru.
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