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HHOACHUTEJIbHASA 3AIIMCKA

[Iporpamma Mo XMMHUHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHON MPOrpamMMbl
OCHOBHOTro 001ero oOpasoBanusi, npeactaBieHHBIX B GI'OC OO0, a Takke Ha OCHOBE
¢benepanbHOll paboueil mporpaMmbl BOCIUTaHHS M € Y4ETOM KOHLENIUH IPENoAaBaHUs
y4eOHOro npenmera «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuM Ja€T MPEICTABICHHE O IEJAX, OOIMIeH CTpaTeruu OOydeHus,
BOCIIUTAHUS U PA3BUTHUA OOYYAIOLIMXCS CPEACTBAMM Y4eOHOIrO INpeiMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE PEMETHOE COJIepKaHue, MpelycMaTpUBaeT paclpeielieHue ero mo Kjiaccam
U CTPYKTYpUpPOBaHHE [0 pa3fejiaM M TemMaM [pOorpaMMbl IO XHUMHH, OIpPEAEIsSeT
KOJMYECTBEHHbIE W KAYECTBEHHBIE XAPAKTEPUCTUKH COAEpPkKAHUS, PEKOMEHIYEMYIO
[I0CJIe/I0BATENbHOCTh M3YYEHHUSI XMMUU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKH y4eOHOro mpoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeenser
BO3MOKHOCTH TIPEIMEeTa Ul pean3alii TpeOOBaHUI K pe3yslbTaTaM OCBOCHUS OCHOBHOMU
o0pa3oBareNbHON TMpOorpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsA, a Takxke
TpeOOBaHUI K pe3yibTaTaM OOy4eHHMs XUMHM Ha YpOBHE LieJiel H3ydeHHs NpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABAaTEIbHOM JEATENIbHOCTH OOYYaroLIErocss Mo OCBOEHUIO
y4e0HOTro coiepKaHMUsL.

3HaHME XUMUHU CIIY’KUT OCHOBOMW /711 QOPMHUPOBAHUS MUPOBO33pEHMs 00yUarolerocs,
€ro MpeCTaBICHUH 0 MaTepUAIbHOM €IMHCTBE MHpa, BAXKHYIO POJIb UTPAIOT GOpMHUpYEMbIe
XUMHUEH TpeJICTaBleHUs] O B3aMMOIPEBPAIICHUAX HSHEPrUd M 00 HSBOJIIOLMU BELIECTB B
MPUPOJIE, O MyTAX PELIECHUsS INI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA —
CBIDBEBOM, JHEPreTUYECKOl, MUIIEBOW U OSKOJOrMYeckod Oe30macHoCTH, MpodiemM
3/IpaBOOXPaHEHUS.

N3ydyenune xumuu:

CHOCOOCTBYET peaau3allid BO3MOXHOCTEH Uis caMOpa3BUTHS U (opMHUpOBaHUS
KYJIbTYpPbI JINYHOCTH, €€ 001Iel 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHUE MBIIUIEHUS] W TBOPYECKHX CIIOCOOHOCTEH
00y4aroImuxcs, HaBBIKOB MX CAaMOCTOSTEIILHON yueOHOH e TeNbHOCTH, SKCIIEPUMEHTATbHBIX
U HUCCIICOBATENbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEHEBHOM JXM3HU, TaKk U B

npodeccnoHanbHOM eATeNbHOCTH;



3HAaKOMHT €O CIeUU(pUKON HAyYHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOIO
B3IJIAa Ha EOUHCTBO IIPUPOABI W YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM JTallOM B
(OopMHPOBAHNYN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUarOMINUXCs;

COCOOCTBYET (DOPMUPOBAHHUIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOH BKJaJ B HKOJOIMYECKOE 00pa3zoBaHUE
o0yJaronmxcs.

JlaHHbIE HAaNPaBJICHUS B 00YUYEHUN XUMHUH 00€CIIEUNBAIOTCS CIeUU(UKOM copepikaHus
y4eOHOTO TpenMeTa, KOTOPBIM SIBISETCS MENarornyeckd aJanTHPOBAHHBIM OTPa)KEHHEM
0a30BOil HAyKU XMMHHU Ha ONPEIEeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 0011ero 00pa30BaHUsI OPUECHTUPOBAH HAa OCBOCHUE
00y4aroIUMUCS CUCTEMBI IIEPBOHAYATILHBIX IMOHATUH XUMUH, OCHOB HEOPTaHMYECKONH XUMUHU
Y HEKOTOPBIX OTAEJIbHBIX 3HAYMMbIX TOHATHI OPraHUYeCKOW XUMHUH.

CrpykTypa colepkaHusl IporpaMMbl 10 XUMUU c(pOPMUPOBAaHA HA OCHOBE CUCTEMHOTO
noaxona K e€ uzydenuro. ComepxaHue CKJIAIbIBAECTCA U3 CUCTEMBI MOHATHI O XUMHYECKOM
9JIEMEHTE M BEIIECTBE M CHCTEMBl TOHSATHA O XUMHYECKOW peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTaHM30BaHbI IO MPHUHIMITY ITOCJIENI0BATEIBHOIO Pa3BUTHS 3HAHWM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOEHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPE/ICTaBIEHUH 00 JIEKTPOIUTHYECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS PAacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BHBAIOTCS IOCJIEIOBATENIbLHO OT OJHOIO YPOBHS K JIPYrOMY,
BBINONHSAS QYHKIUU OOBSICHEHHSI U MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHUS U TIOJTYyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHne MpPOrpaMMbl MO XUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO NPEACTABICHUS O
XUMHUYECKON COCTAaBISIOIIEN HAay4YHOM KapTHUHBI MUpPAa B JIOTHKE €€ CHCTEMHOM NPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUs K HAydYHOMY 3HAaHHWIO M METOJaM II03HaHus B Hayke. M3yueHue
XMUMUU TPOMCXOJUT C MPUBJIEUYCHHEM 3HAHUM M3 paHee HM3YYEHHBIX Y4EOHBIX IMPEIMETOB:
«Oxpyxaromuid Mup», «buonorus. 5—7 knaccel» u «dusuka. 7 kiace.

[Ipu n3yueHnn XUMHUH TPOUCXOAUT (HOPMHUPOBAHNE 3HAHUNM OCHOB XUMHYECKOW HAyKH

Kak 00jactu COBPECMCHHOI'0 €CTCCTBO3HAHM, HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCJIOBCKa U KaK



OJTHOTO U3 KOMIIOHEHTOB MHPOBOH KyJnbTyphl. 3ajada y4eOHOro MpeaMeTa COCTOUT B
(hOpMUPOBAHUM CHUCTEMbI XUMHUYECKHUX 3HAHUM — BakHEUIINX (aKTOB, MOHSTUI, 3aKOHOB U
TEOPETUYECKHUX TOJOXKEHHUH, JOCTYMHBIX OOOOIICHUN MHPOBO33PEHUECKOrO XapakTepa,
S3pIKa HAYKH, B MPUOOIIEHUU K HAYYHBIM METOJaM IO3HAHUS MPU U3yYECHUU BEUIECTB U
XUMHUYECKUX peakuui, B (OPMUPOBAHUU M PA3BUTHH IO3HABATENBHBIX YMEHUH U HX
MPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHON M y4eOHO-HCCIIEIOBATENIbCKONW AESITeNbHOCTH,
OCBOCHMH TPaBUJI O€30MaCHOr0 OOpaIeHus C BEIECTBAMH B MIOBCEIHEBHON KU3HH.

[Ipu M3ydeHHH XMMHUHM HA YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHMs BaKHOC 3HAUCHHUE
MPUOOPENU TaKUe LI, KaK:

—  (dopMupoBaHHE  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPUHATHIO PELIEHUH, CIIOCOOHOMN
aIalITUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HH;

— HaIpaBJICHHOCTh OOy4Y€HHUs Ha CHCTEMaTH4eckoe MpuoOIIeHre OO0ydarolmuxcs K
CaMOCTOSITENILHOM ~ MO3HABATENIbHOM  JEATENbHOCTH, HAyYHBIM METOAaM  IO3HaHWS,
(hOpMHUPYIOIUM MOTHBAIIHIO U PA3BUTHE CTIOCOOHOCTEH K XUMUW;

— o0ecrnieyeHne yCIIOBUM, CIOCOOCTBYIONIUX MPHOOPETECHUIO OOYUYAIOIIMMHUCS OIBITa
pa3zHoO0pa3HON eATeIbHOCTH, TO3HAHKS U CAaMOTIO3HAHMSI, KIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIsl PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢gopMupoBanue o0mIel QyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCIIE YMEHHH OOBSCHATH M OICHWUBATH SIBIICHUS OKPYKAIOMIETO MHpa, HCIOIB3YS
3HAHUSA U OTIBIT, MOTYYECHHBIE TPU U3YUYCHUN XUMHH, IPUMEHSTh UX MPU PEeLICHUH MpoOIeM B
IIOBCEIHEBHOM JKU3HHU U TPYIAOBOM J€ATEIBHOCTH;

— (¢opMUpOBaHHE y OOYYarOMMXCSd TYMAaHUCTHYCCKHX OTHOIICHWW, TOHWMAHUS
IEHHOCTA XUMWYCCKUX 3HAHUH JUTSI BEIPAOOTKH DKOJIOTHUYECKH IIETICCO00PA3HOTO ITOBEACHHS
B OBITY U TPYAOBOH JESATEIBHOCTH B LIENSX COXPAHEHHUsS CBOETO 370POBBS U OKPYKAIOIIEH
TIPUPOTHOMN CpPEIbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO W
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY MPOGUIIS U HANTPABIEHHOCTH JAIbHEHIIIETO 00YUEeHHUS.

OO11ee 9nciIo 4acoB, OTBEIEHHBIX /ISl U3YUEHUST XMMHUH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 gaca B Helen0), B 9 kiacce —

68 yacoB (2 yaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Pons XuMHuM B KHM3HM 4YelIOBEKa. XMMHS B cucTeMe Hayk. Tena u
BenlecTBa. du3nyeckre CBOMCTBa BellecTB. ArperatHoe cocTostHue BemiecTB. lloHsatue o
METO/AAxX MO3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ienieHus: cMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX AJIEMEHTOB.
[IpocTeie U cioXHBIE BellecTBa. ATOMHO-MOJIEKYIJIIPHOE YUeHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XHWMHYECKUX SJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTraBa BemecTB. OTHOcUTeNbHas aromHas Macca. OTHocUTeIbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XMMUYECKOT0 3JIEMEHTA B COEIUHEHUH.

KonnuectBo BemectBa. Monb. MonsipHast Macca. B3auMocBs3b KOJIMYECTBA, MacChl U
YHclia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérel mo hopMynaM XUMHUECKUX COCIMHEHUA.

dusnueckue U XUMUYECKUE SBJIICHHS. XUMUYECKas peakius U e€ Mpu3HaKU. 3aKOH
COXpaHEHHsS MacChl BemIecTB. XHMHYECKHe ypaBHeHHs. Kiaccudukarus XUMHYECKUX
peakiuii (CoeAMHEeHUs, PA3JI0KEHUS, 3aMEeIIIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOU TOCYIO0M, MpaBMIaMH pabOThI B TAOOpATOPUH U TIPUEMaMU
oOpareHus ¢ JJabopaTopHbIM 000pYyAOBaHUEM, U3YUCHHE M ONMHUCAHWE (PU3NUYECKHX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIECTB, HaOMoIeHne Qu3nveckunx (MIaBlIeHHE BOCKA, TasHUE
TBJa, pacCTUpaHUE caxapa B CTYNKe, KUIIEHHE U KOHICHCAIUS BOJIbI) U XUMUUYECKUX (TOpEeHUE
CBEYH, MPOKAJUBAHUE MEIHOW IMPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIOTOW) SIBJICHUH,
HaOIOJICHWE W OMNMUCAaHWE NPHU3HAKOB MPOTEKAHUA XHUMHUYECKUX peakiuil (pa3iokeHue
caxapa, B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJOPUAOM Oapusi, pa3loKeHHE THUAPOKCUAA
meau (I1) mpu HarpeBanuu, B3aMMOJeCcTBHE Xemne3a ¢ pacTBopoM comu meau (1), nzyuenue
CHoco0OB pa3zieleHHsl CMeceil: ¢ TOMOINbI0 MarHuTa, (GUIbTPOBaHHE, BBIapUBAHUE,
TUCTHUISIMS, XpoMarorpadus, MpOBEACHHE OYMCTKH MOBAPEHHOW COJIM, HAOJIOJIEHUE U
OMMCaHUE PE3YJIbTATOB MPOBEJICHUS OMbITA, WIUTFOCTPUPYIOUIETO 3aKOH COXPAaHEHUsSI MaCCHI,
CO3/1aHHE MOJIEIEN MOJIEKYJ (IIAPOCTEPIKHEBBIX ).

Ba:xuHeiilnue npeacTraBuTe/ i HEOPraHNYeCKUX BellecTB



Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31eMEHT U IIPOCTOE BELLECTBO.
Haxoxnenue xuciopoja B Ipupoze, (HU3MUYECKME U XUMHUYECKHE CBOMCTBa (peakuuu
ropenust). Oxcuapl. Ilpumenenne xucinopoma. CrocoObl MONydeHHs KHUCIOpOAa B
nabopaTopuu ¥ TpOMbIIUIEHHOCTH. KpyroBopor kuciopona B mpupoxe. O30H —
AJUIOTPONHAA MOIUBHUKALMS KUCIOPOAA.

TennoBoil >pdexT XUMHUYECKOH peakluH, TePMOXMMUYECKHE YPaBHEHUS, IK30- U
SHAOTEPMHUUYECKUE PEAKIUU. TOIUIMBO: yrojib U METAaH. 3arpsi3HEHUE BO3/AYyXa, YCHIIEHUE
MapHUKOBOTO 3 deKTa, pa3pylnIeHHe 030HOBOTO CIIOS.

Bonopon — anemeHT M mpocroe BeniecTBo. HaxokaeHue Bomopona B IPHUPOAE,
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCO0bI oay4YeHus. KucnoTsl u comu.

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue corcTBa BoAbl. Boga kak pactBopurens. PactBopbl. HacelnieHnble u
HEHaCBILICHHBIE PAacTBOpPBI. PacTBOpuMOCTh BemiecTB B Boje. MaccoBas [oJis BellecTBa B
pacTBope. XuMu4ecKue cBoiicTsa Boabl. OcHOBaHMs. Poiib pacTBOPOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bojbsl B npupojie. 3arps3HeHue IpupoaHbix Bog. OXpaHa U OYMCTKA
MIPUPOJIHBIX BO.

Knaccudukanus nHeopranmueckux coenuHeHuid. Oxcunpl. Kiaccudukanus oxcumos:
cojeoOpa3yrome (OCHOBHBbIE, KHCIOTHBIE, aM(OTepHbIE) U  HecoyieoOpa3yrolue.
Homenkiarypa okcupoB. PDu3ndeckne M XUMHUYECKHE CBOWCTBa OKCUAOB. I[lomyueHwme
OKCH/JIOB.

OcHoBanus. Knaccugukanus ocHOBaHWM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanui. dusnyeckue U XMMHUYECKHE CBOMCTBA OCHOBaHUM. [lomydeHue
OCHOBaHMM.

Kucnorsl. Knaccupukauust kucnor. Homenxiarypa kucior. Ousnueckue u
XUMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOcTM MetayuioB H. H. bekerosa. Ilomydenue
KHCJIOT.

Comu. Homenkiarypa coseit. @u3ndeckre 1 XMMUYECKUe CBOMCTBa coneil. [lonyuenne
coJe.

I'eneTnueckas cBA3b MEXKIY KJIACCAMU HEOPIaHUYECKUX COCIUHEHUN.

Xumuueckuii IKcnepumenm:

KAYeCTBEHHOE OIIPEACICHUE COACPKAHMS KHUCIOpOAAa B BO3AYyXE, IOJIyYCHUE,

coOupaHue, pacrio3HaBaHUE U U3yUYEHUE CBOWCTB KUCIOPO/a, HaOII0IeHNEe B3aUMOIEHCTBUS



BELIECTB C KHCIOPOJOM M YCIOBUSI BO3HMKHOBEHHUS U MpEKpalleHus TropeHus (moxkapa),
O3HaKOMJIEHHE C O0pa3llaMH OKCHUJOB U OMHCAHHME WX CBOWCTB, MOJy4YeHHE, coOupaHue,
pacrno3HaBaHME€ U H3Y4YEHHE CBOMCTB BOAOpoAa (FOpeHHE), B3aMMOJEHCTBHE BOJOpOJA C
okcugom meau (1) (Bo3MoXkHO MCHoONIb30BaHKE BUIEOMATEPHAIOB), HabIr0AeHHE 00pa3IoB
BELIECTB KOJIMYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEILECTB C
Pa3InyHON pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM 10Jei
pPacTBOPEHHOTO BEILECTBA, B3aUMOJICHCTBHE BOABI C METaNIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOHO HCIOJIb30BAaHUE BHUJACOMATEPUAIIOB), MCCIIEOBAaHHUE O0OpPA3I0B HEOPTaHMUECKHUX
BEIIECTB PA3NIMYHBIX KJIACCOB, HAONIOICHNE U3MEHEHHUSI OKPACKH MHIUKATOPOB B PacTBOPax
KHCIIOT U llenoded, m3yueHue BzaumopeiictBus okcuga menu (II) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT C METaJUIaMM, peakUui HeHTpanu3aluu, MOJTYyYEHHE HEpPacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO0 MeTajula JpYrMM H3 pacTBOpa COJM, pELICHHUE
SKCIEPUMEHTAIIbHBIX 337a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHUUECKUX COSAUHEHUIN.

Iepuoauyeckuii 3axoH u [lepuoanyeckas cucrema xummnuecknx iemenrosn /1. U.
MenpeieeBa. Crpoenne aTOMOB. Xumuyeckas CBfI3b. OxucJanTe/IbHO-
BOCCTAHOBMTEJIbHbIE peaKIMHU

[lepBble TOMBITKM KIACCH(PHUKAIMU XUMHUYECKUX dJIeMEHTOB. [loHsATue o rpymmax
CXOIHBIX DJIEMEHTOB (ILENOYHbIE W MIEJIOYHO3EMEIbHBIE METAJIbl, TaJIOr€Hbl, UHEPTHHIC
ras3pl). JJI€MEHTbI, KOTOpbIe 00pa3yoT aM(pOTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumMuyeckux saemeHToB [ WM.
MenpeneeBa. Kopotkonepuoanast u JumHHONEepuoaHas ¢Gopmsel [lepuonndeckoil crucTeMbl
xumuueckux aemeHtoB JI. M. MenneneeBa. Ilepuoasl um rpynmbl. OU3HMYECKHI CMBICI
MOPSAIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIIbI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sjaep. M3orombl. Onextponbl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMOB mepBbIX 20 XHUMHUYECKHUX dJeMeHTOB Ilepuommueckoit
cucrtemsl J[. 1. MenneneeBa. XapakTepucTHKa XMMUUYECKOTO JIEMEHTA I10 €r0 MOJIOKEHHIO B
[Tepuonuueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMsI  pajdyca  aTOMOB  XHMHMYECKHX  3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIMYECKUX CBOMCTB IO IPYIINaM U Mepuoam.

3nauenue llepuoamueckoro 3akoHa u Ilepuoguyeckoll CHUCTEMBI XHWMHUYECKUX

3JIEMEHTOB JIJIS pa3BUTHS HaykKu U ipakThku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.



Xumuueckass — cBsa3b.  KoBaneHnTHas  (moyispHas WM HEMOJSpHAs)  CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenennp okucienus. OKUCIUTEIBLHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipoieccs
OKHCJICHUS U BOCCTaHOBJICHHUSA. OKUCIUTEIM U BOCCTAHOBUTEIIH.

Xumuueckuit Ixcnepumenm:

M3ydeHre 0Opa3IoB BEIISCTB METANIOB U HEMETAIOB, B3aUMOJICHCTBUE THAPOKCH]IA
LIMHKA C PaCTBOPaMHU KHCJIOT U IIEJIOYEH, IPOBEICHUE OIBITOB, WIUTIOCTPUPYIOLINX TPUMEPHI
OKHCIIUTEIHLHO-BOCCTAHOBUTELHBIX PEAKIMM (TOpEHUE, PEAKIIUU PA3JIOKECHHS, COSTUHEHNS).

Meosicnpeomemnvwie ceazu

Peanuzanuss MexnpeaMETHBIX CBsI3ed IpU  U3YYEHUM XUMUM B 8  KJacce
OCYIIECTBJISIETCSl Y€pe3 HCIOIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATUH, TaK U
MOHATUH, SABJISIOMIMXCS CUCTEMHBIMUA JJISI OTAEIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TMOHATHUS: HAy4YHBIA (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHaJM3, CHWHTE3, Kilaccuukamusi, TEPHOAMYHOCTh, HAOIIOJACHHE, OSKCIICPUMEHT,
MOJIETUPOBAHNE, H3MEPEHUE, MOJICIIb, SIBJICHHE.

®dusuka: Marepus, aTroM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIBI,
PaMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUUYECKUI 3apsij, BEIIECTBO, TeJIO0, 00bEM, arperarHoe
COCTOSIHME BEIIIECTBa, ra3, (U3UYECKHE BETUYNHBI, CAUHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI,
3B€3151, CoHIIE.

buonorus: porocunTes, qpixanue, ouocgepa.

l'eorpadusa: armocdepa, rtumpochepa, MUHEpalbl, TOPHBIE TMOPOJBI, TOJE3HBIC
HCKOIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u xumuuyeckasi peakuus

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMHueckux syemeHToB J[. .
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, Kadus, KaJIbIUS U UX COCIUHEHUW B COOTBETCTBHH C
MOJIOKEHUEM 2JIEMEHTOB B [leproinueckoi CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOH CBSI3U. THIBI KPUCTAIIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEILECTBA OT THUMA KPUCTAUIMYECKOW PEIIETKH M BUJA XUMHUYECKOM

CBs3U.



Knaccuukanus 1 HOMEHKJIaTypa HEOpPraHMYECKHX BeLeCTB. XMMHUYECKHUE CBOMCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHUM, TeHETUYEeCKas
CBA3b HEOPraHNYECKHUX BELIECTB.

Knaccupukanuss XMMUYECKHX pEaKUUil 1O pa3iu4HbIM TNpHU3HAKaM (110 YUCIy H
COCTaBy YYacTBYIOIIMX B pEaKIUM BELIECTB, MO TemIoBOMY 3(dekTy, Mo H3MEHEHHUIO
CTEIEHEH OKUCIIEHUS] XUMHUYECKUX JIEMEHTOB, 110 00pPaTUMOCTH, 10 YYaCTHIO KaTalau3aTropa).
DK30- U SHIOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPAaBHEHMUSI.

[TonaTHE O CKOPOCTH XUMHUYECKOH peakuuu. [loHsTHEe 00 00pPaTUMBIX ¥ HEOOPATUMBIX
XUMHMUYECKHUX peakuusx. IIoHATHE O rOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsatue o
karanuse. IloHsTne o0 XumudyeckoM paBHOBecHMH. DaKTOpBI, BIUAIOLIME HA CKOPOCTh
XUMHUYECKOHN PEAKLUU U TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, JIEKTPOHHBIM OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. COCTaBIECHUE YPABHEHUN OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCII0JIb30BAaHUEM METO/1a 3JICKTPOHHOT0 OajaHca.

Teopust NEKTPONUTUYECKOW AMCCOLUAIMM. DJEKTPOIMTHI U HEDJIEKTPOIUTHI.
Karvonsl, annonsl. MexaHu3M IHUCCOLMALMY BEUIECTB C Pa3IMYHBIMHM BUJIaMU XUMHUYECKON
cBsi3u. Crenens nuccouuanuy. CUibHbIE U ca0ble SIEKTPOIUTHI.

Peakiiun noHHOTO OOMEHa. Y CIIOBUS NMPOTEKAaHUs! peakiii HOHHOro 0OMeHa, MOJHbIE
M COKpallI€HHbIE HOHHBIE ypaBHEHHUs peakuuii. CBOWCTBa KHCIIOT, OCHOBAaHUW M COJIEH B
CBETE MpPEACTaBICHUI 00 AJIEKTpOJUTHYECKON aucconuanuy. KadecTBeHHblE peakluu Ha
noHsl. [TonATHe 0 rugponuse conei.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISIMHU KPUCTAUINYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METAIJIOB U HEeMeTalsioB (rpaguTa M anMasa), CIOKHBIX BEIIECTB (XJIOpUIA HATpPHUs),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKLMU OT BO3IECHCTBHS pa3iIMYHBIX
(GakTOpOB,  HCCIIEOBAaHUE  DJICKTPONPOBOJHOCTH  pPAcTBOPOB  BEUIECTB,  Ipoliecca
JUCCOLMAIMN KUCIIOT, IIeJ0o4Yeld U cojieil (BO3MOXHO MCIOJb30BaHUE BUAECO MaTepUalOB),
MIPOBEJICHUE OIBITOB, WUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKaHUs peakUuid MOHHOrOo oOMeHa
(oOpa3oBaHMe OcajKa, BBIJEIEHHE Taza, 0o0pa30BaHHE BOJbI), OMBITOB, MIUIIOCTPUPYIOLINX
IIPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKUMM (FOpeHHE, pEeakUuu Ppas3yIoKEHUs,
COEAMHEHUs), paclO3HAaBAaHME HEOPraHWYECKUX BEIIECTB C IIOMOIIBI0 KAauyeCTBEHHBIX

peaxkuuii Ha HOHBI, PEeIICHUE SKCIIEPUMEHTANIbHBIX 3a/a4.



HemeTauibl 4 MX cOeJUHEHHS

OO6mas xapakTepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHusa. CtpoeHne u (pusnyeckue CBOMCTBA MPOCTBHIX BEIIECTB — TaJOT€HOB.
XUMHUYECKHE CBOWCTBA Ha IpUMEpPE XJIopa (B3aUMOJEHCTBUE C METaJlJIaMU, HEMETaJNIAMU,
mienoyamu).  XijopoBojopoa. ConsiHas KHCIOTa, XHUMHUYECKHE CBOMCTBa, MOJyuyeHUE,
npuMeHenue. JlelcTBue Xjopa U XJIOPOBOJOpPOJA Ha OpraHu3M 4YelioBeKa. Bakuelmme
XJIOPU/IBI U UX HaXOXKICHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U GuU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/Ia U CepPbl. AJUIOTPONHBIE MOAU(DUKAIIMK KUCIOPOAA U cepbl. XUMHUECKHUE CBOIICTBA
cepel. CepoBosiopof, cTpoeHHe, GU3NIECKHe M XUMHUYECKHe CBOiCTBAa. OKCHIBI Cephl Kak
MIPEJICTaBUTENN KACIOTHBIX OKCHIOB. CepHast KHCI0Ta, (PU3HMUECKUue U XUMUYECKHE CBOMCTBA
(obmue kak TpeACcTaBUTENs Kilacca KUCIOT U crneuuduueckue). XUMUYECKHE DPEaKIliH,
JIeKAIMe B OCHOBE IMPOMBIIIJIEHHOTO CHOcOo0a IMOMy4eHUs CEepHOM KUcioThl. [IpuMenenue
cepHoil kucioThl. CoM CEpHOM KHCIOTHI, KaueCTBEHHAs peaklUMs Ha Cylb(aT-HoH.
Haxoxnenne cepsl U €€ coenMHEHHH B MpUpOe. XUMHUYECKOE 3arps3HEHUE OKpYKaromen
CpeAbl COETUHEHUSMHU cepbl (KUCIOTHBIE MOXKIHM, 3arps3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaILeHHS.

OOmas xapaktepucTuka 371eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe CTEMEHH OKHCIEHHs. A30T, paclpocTpaHEeHHEe B TpUpoae, (QHU3MUECKUEe U
XUMH4eckue cBoiictBa. KpyroBopor azora B mpupone. AMMHAK, ero (usnyeckue Hu
XMMHUYECKHE CBOWCTBa, NoJydeHue M mnpumeHeHue. Conu aMMOHMS, MX (QHU3HUECKHE U
XUMHAYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHAs peakiusi Ha WOHBI aMMOHUS. A30THas
KHCJIOTa, €€ MmoiydyeHne, (pU3nIeckne U XMMHUYECKHe CBOMCTBA (0OIIHMe KaK MpeiCcTaBUTEIs
KJ1acca KUCIOT U crenududeckue). Vcrnonp30BaHle HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE
MUHEpAIbHBIX y10OpeHHH. XUMHUECKOe 3arpsi3HEHHE OKpYXKarolled cpeabl coelnHEHUSIMU
azoTa (KUCJIIOTHBIE JOXIHW, 3arps3HeHHWe BO31yxXa, IMOYBBHI W BOM0EMOB). Docdop,
ajutoTpornaele  Moaudukanuu ¢docdopa, (uznyeckue M XUMHUECKHE CBOMCTBA. OKcH
dochopa (V) u dochopnas kucnora, Guandeckrue U XUMUYECKHUE CBONCTBA, MOJyUEHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka snemMeHToB |VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,

XapakTepHble  CTENEHW  OKHUCJIEHHA.  YTIepoJ,  aUIOTpPOIHble  MOAU(UKALUH,



pacmpocTpaHeHHE B Tnpupone, (unyeckue U XUMUYECKHE CBOMCTBa. AjacopOuus.
KpyroBopor yriepoga B mpupone. Oxcuabl yriepoja, ux (U3MUECKHEe U XHUMUYECKUE
CBOMCTBA, JEICTBUE Ha YKUBbIE OPraHU3MBbI, MOJYYEHHE U IPUMEHEHHE. DKOJIOTMYECKHE
mpoOJieMbl, cBsi3aHHBIE ¢ OkcuaoMm yriepona (IV), rumore3a r106ambHOTO MOTETUICHUS
KJIMMaTa, NapHUKOBBIA >(dekT. YrompHas Kuciota u e€ conu, ux GQuznueckue u
XMMHUYECKHE CBOMCTBA, MoJlyueHUE W npuMmeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Vcrons3oBaHue KapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM
XO35HCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHUMYECKUX BEIIECTBAX KaK O COSAMHEHUAX YIiiepoaa
(MeraH, STaH, JTWUJICH, AalleTUJICH, JTAHOJ, TJIMLEPHH, YKCycHas kuciorta). [lpuponnsie
WCTOYHHUKH YTIIEBOJOPOJOB (Yroiib, MPHUPOIHBINA Ta3, HE(PTH), MPOAYKTHl HX MEpepadOTKU
(beH3mH), WX pONb B OBITY W MPOMBIILICHHOCTH. [lOoHSATHE O OMOJOTHYECKH Ba)KHBIX
BEIIECTBAaX: JKHUpaX, OeyKax, yrieBoJax — M UX pOJIM B >KU3HHM 4YeJoBeka. MarepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHUE CBOMNCTBA, IOJIyYEHHE M IPUMEHEHUE.
Coenunenns kpemHust B mpupone. OOmume npezacraBineHuss o6 okcunue kpemuus (1V) u
KpeMHHEBOH kuciore. CHIMKaThl, MX HCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxwuelimue cTpouTesbHble MaTepUaibl: KepaMHUKa, CTEKIIO, [IEMEHT, OETOH, JKelIe300€TOH.
[IpoGnembl 0©€30MacHOrO MCHOJIb30BaHUSI CTPOUTENIBHBIX MaTepHaioB B IOBCEIHEBHOM
KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHMYECKUX BEIECTB, CBONCTB COJSHOM  KHMCJOTHI,
MPOBEJICHUE KAuyeCTBEHHBIX pEaKIMi Ha XJOPUA-UOHBI U HAONIOJCHHWE NPU3HAKOB HX
MIPOTEKAHHUs, OMBITHI, OTpaXKaroue (pU3NYecKre U XMMHYECKHE CBOMICTBA rajlorT€HOB M UX
coeMHEHUI (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPUANIOB), O3HAKOMIIEHHE C 00paslamMu
XJIOPU/I0B (TaJIOTEHHUIOB), O3HAKOMJIEHHE C 00pa3aMu cepbl U €€ COeAMHEHUSIMH (BO3MOYKHO
WCIIONB30BaHUE BHJICOMATEPHAIIOB), HAOMIOJCHHWE TMpollecca OOYIIWBaHHS caxapa IO
NEUCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOTHI, H3yYEHHE XHMMHYECKHUX CBOWCTB
pa30aBIeHHON CEpHOM KUCIIOTHI, MPOBEJICHUE KAaYeCTBEHHOW peakiuu Ha Cyiab(paT-HOH U
HaOI0IeHe TpU3HaKa e€ MpOTeKaHMs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOMCTBaMH a30Ta,
dbochopa W uX coenMHEHHH (BO3MOXKHO HCIIOIB30BAaHHE BHIIEOMATEPHAIOB), OOpa3laMu

a30THBIX M (HocHOpHBIX yAOOpeHHH, MoNydeHue, coOupaHue, pacro3HaBaHUE W HM3YyUCHUE



CBOMCTB amMMHaKa, MPOBEJACHUE KAaueCTBEHHBIX peakluii Ha MOH aMMOHHUA U Qocdar-uoH u
M3y4€HUE MPU3HAKOB HUX IMPOTEKaHUs, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHOW a30THOU
KHCJIOTBI C MeEbl0 (BO3MOXXKHO HCIIOJIb30BAHHE BMJIEOMATEpUAIIOB), H3yuEHUE MOjeei
KPUCTAUIMYECKUX PEmETOK anMasa, rpadura, (yiuiepeHa, O3HAKOMIIEHHE C IPOLECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHBOrasa,
roJiyueHue, cCoOupanue, paclio3HaBaHue U U3y4YeHUe CBOICTB YIIIEKHUCIIOrO rasa, MPOBeIeHUe
KAueCTBEHHBIX peakuuid Ha KapOOHAT W CHUJIMKAT-UOHBI M HW3YYCHHE TIPU3HAKOB HX
IIPOTEKAHUsA, O3HAKOMJICHWE C MPOAYKIMEH CHJIMKAaTHOW IPOMBIIICHHOCTH, pPEIICHHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelme HeMeTaulbl U UX COSAUHEHUS».

MeTaJuibl M UX COeIMHEHUS

OOmias xapakTepUCTHKAa XMUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nonoxxeHusa B Ilepmonmueckor cucreme xumudeckux sieMeHToB JI. M. MenpneneeBa u
cTpoeHuss aroMoB. CrtpoeHue wmeTawioB. Meraminueckass CBS3b M METAUIMYECKas
KpUCTAJUIMYECKasl PeIIE€TKa. DIEKTPOXUMUUYECKUN sl HanpspKeHU meTtaiioB. Ousnueckue
U XMMHYECKHe cBoicTBa MeTamioB. OOmue crnocoObl mosiyueHuss metayioB. Ilonstue o
KOPpPO3UU METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThl UX OT Koppo3uu. Crassl (CTallb, YyT'YH,
TIOpaIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[IlemouHbIe MeTAIUTIBL: TTOJIOKEHKE B [leproanuecko cucrteMe XuMHYECKUX 2JIEMEHTOB
. W. MenngeneeBa, CTpoeHHME HX aTOMOB, HaxoXJeHHe B mnpupone. Ddusznueckne u
XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIBI U TUIPOKCUILI HATPUS
Kanus. [I[puMeHeHre menouYHbIX METAILUIOB U UX COEIUHEHUM.

[lleroyHO3EMENBHBIE METAUIBI MarHUM M KalblLMi: MojoxeHue B Ilepuoanueckoit
cucTemMe XxuMHu4deckux 3yeMeHToB [[. M. MeHneneeBa, CTpo€HHE UX aTOMOB, HAaXOXKJICHUE B
npupoje. PuznueckMe M XMMHYECKHME CBOMCTBA MArHWs M Kaiuplusd. Baxseimmue
COCAMHEHUS KalblUs (OKCHJI, THUAPOKCHMI, conu). JKECTKOCTH BOABI M CHOCOOBI €&
YCTpaHEHHS.

AmromunHuil: nosoxenue B Ilepuonnueckoil cucreMe XMMHUYeCKUX 3iemeHToB /1. .
MeHnneneeBa, CTpOEHHE aroMma, HaxOXKJAeHue B mpupoje. Puznyeckue M XHMHYECKHE
CBOICTBa arOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHUIA ATFOMUHHUSL.

Keneszo: monoxenue B [lepmoanueckoil cucreme xumudeckux snemeHtoB J[. U.

MeHpneneeBa, CTpOE€HHE aroMma, HaxoXJAeHue B Tmpupoje. DPu3nUecKrue W XUMHYECKHE



cBoiicTBa xene3a. Oxcuawl, Tuapokcunbl u comm kenesa (Il) m xemeza (lll), ux cocras,
CBOMCTBA U IIOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C OOpa3laMHM METaJUIOB M CIUIABOB, MX (PU3MUYECKUMH CBOICTBaMH,
U3Y4YEeHUE PE3yIbTaTOB KOPPO3UU METALUIOB (BO3MOXHO HCIOJIb30BaHHE BUIEOMATEPUATIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KajiblMsl W HaTpus C BOJOW (BO3MOXKHO
WCIIOIb30BAaHUE BHUJECOMATEPUATIOB), HCCJIEAOBAHUE CBOMCTB KECTKOM BOJIBI, Ipoliecca
TOpPEHMs Kelle3a B KUCIOPOJE (BO3MOXHO MCIIOJIb30BAaHME BHAEOMATEPUANIOB), IPU3HAKOB
MIPOTEKAHUs KAaYECTBEHHBIX PEAKLMI HA MOHBI: MATrHUs, KaJblUs, aJIOMUHUS, IUHKA, JKelle3a
(1) u xene3a (M), mexu (11), HabnromEHHE M OMHMCAHKME MPOLIECCOB OKPAIIUBAHMS IIJIAMEHHU
MOHAMM HAaTpus, Kajausl M Kajublus (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
ucciieoBaHre aM(pOTEPHBIX CBOMCTB THAPOKCHIA AFIOMUHUS U THIPOKCHIA IIMHKA, PEIICHHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHelIe MeTallibl U UX COCIUHEHUS.

XuMHUS U OKpYKALIas cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOW JKM3HM 4YelOBeKa. be3omacHoe
MCIOJIb30BaHNE BEUIECTB M XUMUYECKUX peakluii B ObITy. [lepBast moMoIpb npu XMMHUECKUX
0’KOTrax U OTPABJICHUSIX.

XUMHUECKOE 3arps3HeHUue OKpyKaromed cpeasl (mpeaenbHas — JOMycTUMAast
KOHIIeHTpanus BemecTs, naiee — [1/1K). Pons xumun B pemieHnn S3K0JI0THYECKUX TPOOIeMm.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pa3loB MaTepHaIOB (CTEKJIO, CIJIaBbl METaIOB, IOJUMEpHBIE
MaTepHabl).

Meostcnpeomemnuwie ceasu

Peamu3amuss MexnpeaMeTHBIX CBs3€d IpU  M3YYEeHUM XUMUM B 9  Kiacce
OCYILIECTBIISICTCS Yepe3 MCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHATHUH, TaK U
MOHSATUHN, SABJISIIOUIUXCS CUCTEMHBIMHU JUIsI OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IHKJIA.

OOmiue ecTecTBEHHO-HAyYHbIE TMOHATHUS: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHamu3, CHHTE3, Kiaccu(uKalus, MEepUOJUYHOCTh, HAONIONEHHE, HKCIEPUMEHT,
MOJICIIMPOBAaHNE, HW3MEPEHUE, MOJCb, SBICHUE, TAPHUKOBBIA 3(p(deKT, TEeXHOIOTHs,

MaTepuabl.



dusuka: Matepus, aToM, SJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHJ, H30TOIIbI,
PaIMOAaKTHBHOCTh, MOJICKYJa, O3JCKTPUYECKHH 3apsj, MPOBOJHUKH, IOJIYIIPOBOIHUKH,
AWAIIEKTPUKH, (POTOBIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa, Ia3,
pacTBOp, PAacTBOPUMOCTb, KPHCTAIUIMYECKasi peIIETKa, CIUIaBbl, (DU3NYECKUE BEITHYHHBI,
SIIMHUIIBI U3MEPEHHsI, KOCMUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COIHIIE.

Buonorus: ¢portocunTes, npixanue, ouochepa, IKOCHCTEMa, MUHEPAJIbHBIC YI0OpEHUS,
MHKPO3JICMCHTEI, MAKPO3JICMCHTDI, IUTATCIIBHLIC BCIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOABI, IOJIE3HBIC

HCKOIIaCMBIC, TOILJIMBO, BOJHBIC PECYPCHIL.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IMPOrpaMMbl OCHOBHOI'O 00IIero oOpa3oBaHUs
JOCTUTalTCsl B Xoie OOydyeHMs XMMHUHM B €JUHCTBE Y4eOHOW M BOCHMTATENIbHOU
NESTEIbHOCTY B COOTBETCTBUM C TPAJUMLMOHHBIMU POCCUNCKMMH COLUOKYJIBTYPHBIMH U
ITyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH, TPUHATHIMA B OOIECTBE NpPaBWIAMH M HOPMaMHU
MOBEJICHUSI U CIOCOOCTBYIOT IpolLieccCaM CaMOIIO3HAHMS, CaMOpPa3BUTUSA M COLMAIM3ALUU
00y4arouxcs.

JIMYHOCTHBIE PE3yAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIUXCSI PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMN U PACILIUPEHUE OIbITA IEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHMSIL:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJbTYpPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HaCJeIHI0, TIOHUMAaHUsl 3HAUEHUS XUMHUYECKONM HayKd B >KU3HU COBPEMEHHOTO
o0111ecTBa, CIOCOOHOCTH BIIAIETh JOCTOBEPHOI MHPOpMaIueil 0 nepeoBbIX JOCTHKEHUSIX U
OTKPBITUSX MUPOBOM U OT€UECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00
YCTPOWCTBE MHUpA U OOIIECTBA;

2) rpasKAaHCKOT0 BOCTIMTAHMSA:

MPEJCTAaBICHUS O COLMAIBbHBIX HOPMAax M MPaBWIAX MEXJINYHOCTHBIX OTHOIIEHHH B
KOJIJIEKTHBE, KOMMYHHKAaTMBHONH KOMIIETEHTHOCTH B OOILECTBEHHO I0JIE3HOM, y4yeOHOo-
UCCIIEIOBATENbCKOM, TBOPUYECKOM W JAPYyruxX BHJAX JESATENbHOCTH, TOTOBHOCTH K
pa3zHoO0pa3HOW COBMECTHOM [€ATEIbHOCTH INPHU BBINOJIHEHUU Y4YEOHBIX, MO3HABATEIbHBIX
3aja4, BBINOJHEHUH XUMHMUYECKHUX OKCIEPUMEHTOB, CO3JaHMM Yy4eOHBIX IPOEKTOB,
CTpeMJICHHs] K B3aMMOIIOHMMAHHWIO M B3aUMOIIOMOIIM B TIIpolecce dSToW ydeOHOMH
NeSITeIbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJECHHWE U MOCTYNKH CBOMX TOBAapHUIIE C
MO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE M XUMHUYECKOH PpEaKlMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABISIOIIME OCHOBY JJIS

MOHUMAaHMUS CYHIHOCTH HAay4YHOM KapTUHBI MHpa, TMpeACTaBiIeHUs 00 OCHOBHBIX



3aKOHOMEPHOCTSX Pa3BHTHSA IPUPOIBI, B3aMMOCBS3IX YEIIOBEKA C MPUPOJHON Cpeaoi, O
POJIM XMMHH B TIO3HAHHH 3THX 3aKOHOMEPHOCTEIH;

IMO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHLIC HAa IIOJYUYCHHUC HOBBIX 3HAaHUHU II0 XHUMHU,
HE0oOXOoMuMBIC ISl OOBSICHEHUS HAOIIOAEMBIX MPOIECCOB W SBJICHH, MO3HABATEIHHOM,
HHGOPMAIIMOHHON M YHMTATEIBCKOM KYJIBTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSITEILHOMU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIHMTEPATypOH, MAOCTYIMHBIMH TEXHHYCCKHMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA,

HMHTEpeC K 00YYCHUIO M MO3HAHHUIO, JII0O03HATEILHOCTh, TOTOBHOCTh M CITOCOOHOCTD K
caM000pa30BaHMIO, IMPOCKTHOW H HCCIICAOBATEIbCKOW JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJICHHOCTH M YPOBHS OOYUCHHS B TATbHEHIIICM;

4) hopMHUPOBAHKSA KYJIbTYPHI 310POBb:

OCO3HAHUC HNCHHOCTU JXU3HHU, OTBCTCTBCHHOI'O OTHOLICHHA K CBOCMY 3J0pPOBLIO,
YCTAHOBKH Ha 3J0POBBIA 00pa3 KHM3HH, OCO3HAHUE IOCIICACTBHIA M HEMPHATHEC BPEIHBIX
NpUBBIYEK (YIMOTPEOSCHHS alKOIoJisi, HAPKOTHKOB, KYpPEHUs), HEOOXOAUMOCTH COOJIIOICHUS
npaBujl 0€30MaCHOCTU MPH OOpAIICHUH ¢ XUMHUYECKHMH BEIIECTBAMHU B OBITY U peaIbHOU
KHU3HU,

5) Tpya10BOr0 BOCIIMTAHUSI:

HHTEpPEC K MPAKTHYECKOMY H3YYeHHIO mpodeccuii W Tpyda pasimdHOro poja,
YBaXEHHE K TPyAy M pe3yJbTaraM TPYIOBOM JACATENBHOCTH, B TOM YHCIE Ha OCHOBE
MNPUMCHCHUSA TMPEAMCTHBIX 3HaHUU 110 XHUMHU, OCO3HAHHLINA BBI60p I/IH]II/IBI/II[yaJ'II)HOI\/JI
TPAEKTOPHUHU TPOODKEHUS 00pa30BaHUs ¢ YU4ETOM JTHUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHENIHOW MpodhecCHOHATBHON
ACATCIIBHOCTH W pPa3BUTUMA HeO6XOJII/IMBIX YMeHHﬁ, TOTOBHOCTb aAalTUpPOBATbCA B
npodeCCHOHABLHOM Cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH I1eJIeCO00pa3HOe OTHOIMICHHE K MPHUPOAE KaK HCTOYHHKY J>KH3HU Ha
3emiie, OCHOBe €€ CYIIeCTBOBAHMS, IIOHMMAaHUE [IEHHOCTH 3JJ0POBOTO M Oe30MmacHoro oopasa
JKHN3HHU, OTBETCTBECHHOC OTHOHIICHUE K CO6CTBeHHOMy (1)I/I3I/I‘-IGCKOMy U TICUXHUYCCKOMY
3JI0POBBIO, OCO3HAHKE [IEHHOCTH COOJFOICHUS MPABUII O€30MIACHOTO IMMOBEACHUS TPU paboTe ¢
BEILIECTBAMM, & TAK)KE B CUTYaLUSIX, YTPOKAIOIIMX 30POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMS, MMOJIydaeMbIe NPU M3YYEHUH XMMHUH, IS PCIICHHUS

3a7a4, CBS3aHHBIX C OKPYXKAlOWIEW MPUPOAHON CpeloM, JIs TOBBIIICHUS YPOBHS



9KOJIOTUYECKOM KyJbTYpbl, OCO3HAHUS INI00AJBHOIO XapakTepa 3KOJIOIMYECKHX MpodiieM U
IyTed UX PELIEHUs MOCPEICTBOM METOJOB XHUMHUH, SKOJIOIMYECKOrO MBILIUICHUS, YMEHUS
PYKOBOJACTBOBATBLCS UM B II03HABATEIIbHOW, KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocrtaBe meranpeIMETHBIX pe3yJlbTaTOB BBIACISAIOT 3HAYMMBIC i1 (POPMUPOBAHUS
MHUPOBO33pEHUS 00ILEHaY4HbIEe TOHATHUS (3aKOH, TEOpUs, IPUHIIUII, TUTIOTe3a, (PaKT, cucTeMa,
IIPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOPbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAyYHBIX
YUeOHBIX IMPEeIMETax M MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 3THX MPEIMETOB (hOPMHPOBATH
IIPEJCTAaBICHHUE O LIEJIOCTHOM Hay4YHOW KapTUHE MMpa, U YHUBEpCalbHble yuyeOHble NeiCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATHBHbBIC,  DETrYJATUBHBIE), KOTOpble  00ECHEeuMBaIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHHIO M OCYIIECTBIICHUIO
y4eOHOH eI TeTbHOCTH.

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS

Ba3oBbie Joruveckue geicTBus:

YMEHHUsI WCHOJb30BaTh IPUEMBI JIOTMYECKOTO MBIIUICHHUS TP OCBOCHMM 3HAHHM:
pacKpblBaTh CMBICI XHMHUYECKUX NOHATUH (BBIAEIATh HUX XapaKTEepHbIE MPHU3HAKHU,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMH TOHSATHSAMM), MCIIOJIB30BaTh TMOHATUSA IS
OOBSICHEHUS! OTAEIbHBIX (DAaKTOB U SIBJICHWH, BBIOMpATb OCHOBAaHUS W KPUTEPUM [UIs
KJIaCCU(UKALUN XUMUUYECKUX BEIIECTB U XMMHUUYECKUX PEaKlUi, yCTaHABINBATh MPUYMHHO-
CIIEICTBEHHBIE CBA3M MEXKIYy OOBEKTAMM H3Y4YEHHs, CTPOUTH JIOTHYECKHE PaCCYXIACHUS
(MHOYKTUBHBIE, 1€AYKTUBHBIE, 110 AaHATIOTUHN), IeNIaTh BHIBOJIBI U 3aKITFOUEHUS;

yMEHHUE NPUMEHATH B MPOLIecce MO3HAHMS MOHATHUS (IPeIMETHBIE U METAINIPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIOJb3YEMbIE B XUMHH, NMPEOOPa30BbIBATh HMIMPOKO
MpUMEHsIeMble B XHMHUU MOJENbHbIE TPEJCTABICHUS — XUMHUYECKHH 3HaK (CHMMBOJ
JJIEMEHTa), XUMHU4YecKas (opMmyla U ypaBHEHHE XHUMHMYECKOW PEaKIMU — MPU pelIeHUH
y4eOHO-1T03HABATEIbHBIX 33/1a4, C YYETOM 3THX MOJEIBbHBIX NPEACTaBICHUIN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHbIE MMPU3HAKH U3y4aeMbIX 00bEKTOB — XUMUYECKUX BELIECTB U
XUMHUYECKUX PEaKIHii, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIIEJICTBEHHBIE CBS3U
U IPOTUBOPEYHS B U3yYaEMBIX IIPOLECCAX U SABJICHUSIX.

Ba3oBble ncciieroBaTe/ILCKHe AeiicTBUA.



YMEHHE HCIOJIB30BaTh IIOCTABICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA ITO3HAHUS, A
TaKKe B KayeCTBE OCHOBBI A (OPMHUPOBAHUS THIOTE3bl MO IMPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

npUOOpEeTeHUE ONbITa M0 IIAHKPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YICHUYECKUX
HKCIEPUMEHTOB, YMEHUE HAOII0JaTh 3a XOJIOM IPOLIEcca, CaMOCTOSATENIbHO IPOrHO3UPOBATh
ero pe3ysbTaT, (OpMyIHpoBaTh OOOOLIEHHS M BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOICIIaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHAJIM3UPOBATh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX
BUJIOB U (OpPM NpEACTaBICHUS, MOTY4aeMyl0 U3 pa3HbIX MCTOUYHUKOB (HAYyYHO-IOIYJspHas
JTUTEepaTypa XUMHUYECKOTO COJEepKaHWs, CIpaBOYHbIE mocoOusi, pecypcel MHTepHera),
KPUTHYECKH OIICHWBATh MMPOTUBOPEUYNBYIO U HETOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MpPHUMEHATh pPa3JIMYHble METOABl W 3alpochl IpU MOUCKe U oTOOpe
uHGOpMAllUd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJISI BBINOJHEHUS Y4EOHBIX U
[IO3HABATENIbHBIX 33/a4 OINpEeAENEHHOro0 THIA, NPUOOpETEeHHE OmblTa B  00JIaCTU
WCIOJIb30BaHUS HMH(OPMALIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTWM, OBJaJleHUE KYJIbTYypoil
aKTUBHOT'O HCIMOJIb30BAaHUS PA3JIMUHBIX TTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh
ONTUMAaJIbHYIO0 (pOpMy MpeacTaBiIeHUs HH(GOPMAMK U WILTIOCTPUPOBATH pellaeMble 3aJauu
HECJIOKHBIMU CXEMaMH, IMarpaMMaMu, IpyruMu popMamMu Tpaduky U UX KOMOMHALMSIMU;

yYMEHHE UCNOJb30BaTh U aHAJIM3UPOBATh B Ipoliecce Y4eOHOH M Hccien0BaTeNbCKON
NeSITeIbHOCTH HWH(POPMALMIO O BIHUSHUM IPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siicTBa H
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEH PUPOJHON CPEBL.

KoMMyHHKaTHBHBIEC yHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

yYMEHHs 3a3/JaBaTh BOINPOCHI (B XoJe nauajora W (WiIM) AUCKYCCHUHU) IO CYIIECTBY
o0cyxaeMoil TeMbl, (OpPMYJIMPOBATH CBOU TMPEATOKEHUS OTHOCHUTEIBHO BBIMOJIHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHS TPEACTaBIATh IOJY4YEHHbIE Pe3yJbTaThl MO3HABATEJIbHOM JEesTENbHOCTH B
YCTHBIX W THMCBMEHHBIX TEKCTaX; JeNlaTh MPE3EHTAIMI0 pe3yJlbTaTOB BBIOJHEHUS
XUMHUYECKOTO JKCIepuMeHTa (Ja0opaTOpHOrO  OmbITa, JabopaTOpHOM paboOThl MO
MCCIICIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOTO IPOCKTA);

YMEHHUsI y4eOHOro COTPYJHMUYECTBA CO CBEPCTHUKAMM B COBMECTHOM MO3HABaTEIbHOU

n HCCHGI[OBaTeJIBCKOfI JACATCIBHOCTH IIPU PEIICHHMMU BO3HUKAIOIHUX HpO6J’I€M Ha OCHOBE



yuéta OOIIMX MHTEPECOB U COIVIACOBaHMUS MO3ULMKA (00CyXIeHHs, OOMEH MHEHUSIMHU,
«MO3TOBBIE€ IITYPMbI», KOOPAHHALIUS COBMECTHBIX NEHCTBHI, OINpelnereHne KPUTEPUEB IO
OLICHKE KaueCcTBa BBINOJIHEHHON padOThI U JpYTHeE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE  CaMOCTOSITENIbHO  ONpPENeNiTh  IeJId  JIeATeNbHOCTH,  IUIAHUPOBATb,
OCYILIECTBIISAITh, KOHTPOJIUPOBaTH W MpPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
JeSITeNbHOCTh, BBIOMpaTh HambOonee d(P(PEeKTUBHBIE CHOCOOBI pemeHUuss y4eOHBIX U
[I03HABATENbHBIX 33/1a4, CAMOCTOSITEJIbHO COCTAaBJIATh WJIM KOPPEKTUPOBATh MPEJIOKEHHbBIN
QITOPUTM JEHCTBUI TpH BBHIMOJHEHUH 3aJaHU C y4E€TOM MOJyYeHHUs HOBBIX 3HAHUU 00
M3Yy4aeMbIX OOBEKTax — BEUIeCTBaX W PEaKIMsIX, OLEHUBATH COOTBETCTBHE IOJYYEHHOTO
pe3ysibTaTa 3asBJIECHHON 1€/, YMEHHME MCIONb30BaTh M AHAIU3UPOBATh KOHTEKCTHI,
Ipe/ijiaraéMble B YCIIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHIO 0053aTEIBHOTO COJEPIKaHUS,
YCTAaHOBJICHHOTO JaHHOW deaepaqbHOi pabouell MporpaMMoOl, BBIACISIOT: OCBOEHHBIE
o0ydJaronMMuCs Hay4HbIe 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUM, crienuduueckue s
peaMeTHON 00aacTu «XUMHs», BUIBI JEATEIBHOCTU MO MOJTYYEHUI0 HOBOT'O 3HAHUS, €ro
MHTEepOpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHWIO B PAa3IUYHBIX Y4YEOHBIX M HOBBIX
CUTYalUsIX.

K xoHiy o0yuenus B 8 kjacce npeamMeTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JOKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

® pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IIOHSTHUH: aToM, MOJIEKYyIa,

XUMHUYECKUH  DJEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh
(omHOpOIHAs M HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs AaTOMHas W
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTa B COEIUHEHHH, MOJISIPHBIA O00BEM, OKCHJI, KHCIIOTA,
OCHOBAHHUE, COJb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHUS, XMUMHUYECKas
peakiys, KIacCu(pUKaIM pPeakUuil: peakiud COeIMHEHMs, PEaKuu Pa3I0OkKEeHUS,
peakuuu 3aMelleHus, peakuuu oOMEeHa, H9K30- M SHIOTEPMHUYECKHE pEaKIIHH,
TEIUIOBOM A(PeKT peakiuu, sApO aTroMa, SJIEKTPOHHBIM CJIOW aTroma, aTOMHas

OPGI/ITaJIb, paauyCc aroMma, XHMHUUYCCKass CBA3b, IMOJKIpHAasA W HCHOJAPHAA



KOBAJICHTHAsI CBA3b, NOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBasl J10JIs
BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUI U MIPUMEHSATH ITH
MOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBpAICHUN;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY I COCTaBJI€HHUS (POpPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIMIL;

OTIpE/EIISATh BaJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COECTUHEHUSX, CTENECHb
OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIUWHEHHUAX, MPUHAJJICKHOCTh BEIIECTB K
OINpeieIEHHOMY KJIacCy COEIMHEHUN Mo QopmyiaaMm, BHUJ XHUMUYECKOW CBS3U
(xoBaJIeHTHAs! M HOHHAsS) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh  cMmbicn  Ilepuommueckoro  3axkoHa J[. WM.  Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NIEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX
2JIEMEHTOB OT MX MoyiokeHus B Ilepuoanueckoil cucteme, 3aKOHOB COXpPaHEHUS
Macchl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOTO Y4YEHHs, 3aKOHa
ABorazpo;

OMHCHIBATh U XapaKTepu3oBaTh TabmuuHyro (opmy I[lepuoanueckoil cucTeMbl
XUMHUYECKHUX DJIEMEHTOB: pa3IUyvaTh MOHITUS «TJaBHas moArpymnmna (A-Tpymnma)» u
«moboynass moarpynmna (b-rpynmna)», manble W OOJbIIME MEPUOJBI, COOTHOCHTH
o0o3HaueHUs, KoTopble wuMmeroTcs B Tabnune «llepuoguueckas cucrema
xuMmuueckux sneMeHTtoB JI. M. MeHnneneeBa» C 4YHMCIOBBIMU XapaKTEPHUCTUKAMU
CTpOCHHSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsal sapa, odlee 4ucio
3JIEKTPOHOB U pacHpeiesIEHUE UX MO 3JIEKTPOHHBIM CJIOSIM);

KIacCU(PUIIUPOBATh  XUMHUYECKHE  DJIEMEHTBI, HEOPraHMYeCKHe  BEIIeCTBa,
XUMHUYECKHUE PEeaKIUH (I10 YUCTY U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO
TeroBoMy dhdexry);

XapaKTepu30BaTh (OMHUCHIBAThH) OOIINE XUMUYECKHUE CBOWCTBA BEIIECTB PAa3IMUHBIX
KJIaCCOB, TMOJTBEP)KJasi ONHCAHHWE TMPUMEpPaMH MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIA;

[IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOT'O COCTaBa,
BO3MOKHOCTHY IIPOTEKAHUSI XMMUYECKUX MPEBPALEHUI B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BELIECTB,

MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEeHTa MO (hopMylie COEAMHEHUS, MaCCOBYIO



JIOJF0 BEIECTBA B PAcTBOpE, MPOBOJUTH PAcU€Thl IO YPaBHEHUIO XHUMHUYECKON
peaKIuu;

MPUMEHSTh OCHOBHBIC OTIEpAIlMH MBICITUTEIBHOMN JCATEIIbHOCTH — aHAJN3 U CHHTE3,
CpaBHEHHE, OO0OOICHWE, CUCTEeMATHU3AIMI0, KJIACCU(UKAIMIO,  BBISBICHHE
MPUYUHHO-CJIICACTBCHHBIX CBsI3ell — AJI1 U3yUCHUA CBOMICTB BCIIECCTB U XUMHNUYCCKUX
peaKImii, €CTECTBEHHO-HAayYHbIE METOJIIbI MO3HAHUs — HAOJIOJCHUE, U3MEPEHUE,
MO/JICIIMPOBAHHE, IKCIICPUMEHT (peasTbHBIA M MBICIICHHBIH );

ClIeZIOBaTh IpaBHJIAM II0JIb30BaHUS XUMHUYECKOW TIOCYJOH U J1abOpaTOpHBIM
000pyJOBaHUEM, a TaK)KE MPaBUIIaM OOpAIICHUsI C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIUAMHU 110 BBIITOJHCHHIO Ha60paTOpHI>IX XUMHUYCCKHUX OIIBITOB IIO
MOJIYYEHUI0O M COOMPAHHMIO Ta3000pa3HBIX BEHIECTB (BOJAOpPOAA U KHUCIOPOAA),
MPUTOTOBIICHUIO PACTBOPOB C OINPEACICHHOM MAacCOBOW JOJIei PacTBOPEHHOTO
BCIIECTBA, IUIAHUPOBATh M  IPOBOJUTh XUMHUECKHUE OSKCICPUMEHTBI  I10
pacro3HaBaHHWIO PACTBOPOB MICIIOYCH U KHCIIOT C IIOMOIIBI0 HHIUKATOPOB (JIAKMYC,

beHondranenH, METUIOPAHK U APYTHE).

K KOHIY 06y‘IeHI/I${ B 9 kiacce MNPEAMETHBIC PE3YJIbTAThI HA 0a3o0BOM YPOBHE OOJI’KHBI

OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHI DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb,  DJIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIEHUS, XHUMHUYecKas
peaxuus, XUMHUYEcKasl CBs3b, TEIJIOBON 3(PPEKT peakiuu, MOJIb, MOJIIPHBINA 00BEM,
pacTBOp, DJIEKTPOJIUTBL, HEIIEKTPOJIUTHI, SJEKTPOJIUTHUECKAS JUCCOLMALNSA,
peakiu MOHHOrO oOMeHa, KaTajlu3aTop, XUMHUECKOe paBHOBECHE, OOpaTUMbIE U
HeoOpaTHMble PEaKINH, OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKHCIUTEb,
BOCCTAaHOBUTENb, OKHUCJIEHHE M BOCCTAaHOBJIEHHUE, AJUIOTPOIUs, amM(pOTEpPHOCTb,
XUMHUUYECKas CBsA3b (KOBaJECHTHAs, HOHHAs, METAJUIMYECKas), KpUCTaNIM4decKas
pemérka, KOppO3Hs METajulOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH pEaKIuH,
npenenbHo qonyctuMas konueHtpamus [1JIK BemecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSTUHA U NPUMEHSTH 3TH
MIOHSATHS IIPU ONMCAaHUU BEILECTB U UX IIPEBPALCHUN;

UCIOJb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJIEHUS (POpMyN BEIIECTB U

YpPaBHEHU XUMHYECKUX PEAKIUI;



ONpEAEATh BAJIEHTHOCTb U CTENEHb OKUCIEHHS XUMHYECKHX DJJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONpEAeIEHHOMY
KJIACCy COEIMHEHUN 1o ¢hopMyliaM, BUJ XUMHUECKOH CBS3H (KOBaJIeHTHAsl, HOHHAS,
METaJIJINYECKasl) B HEOPraHMYECKUX COCIMHEHUSX, 3apsAl] MOHA 10 XUMHUYECKON
¢dopmyne, xapakTep Cpelbl B BOJIHBIX PAacTBOpaX HEOPTraHMYECKHX COCIMHEHUH,
THUI KPUCTAJUTMUECKON pelIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh  cMbicn  [lepuommueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHMUMAaHHE: OIUCHIBATH M XapaKTEepPH30BaTh TAOIHUHYIO
dbopmy Ilepruoanueckoil crUcTeMbl XUMUYECKUX SJEMEHTOB: pa3inyaTh MOHITHS
«rnaBHas noarpynna (A-rpynna)» u «mobdounas noarpynna (b-rpymnmna)y, mansie u
OoyplIMEe  TEpUOIBI, COOTHOCHUTH O0O3HAUCHHs, KOTOpblE HUMEITCA B
MEepPUOANYECKON TabmuIle, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsia snapa, oOliee 4YHuciIo SJIEKTPOHOB U
pacrpeiesieHUe UX IO IEKTPOHHBIM CII0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COEJIMHEHUH B Ipesenax MajiblX [EPUOJ0B U
IJIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHTbl, HEOpraHMYeCKHe  BEIECTBa,
XUMHUUYECKHE PEaKLUHU (110 YUCIy U COCTaBY Y4YacTBYIOIIUX B pPEaKLUU BELIECTB, IO
TEIIoBOoMy 3(@QeKTy, N0 H3MEHEHHIO CTENeHEeH OKHMCIeHHUS XUMHYECKUX
3JIEMEHTOB);

XapakTepu3oBaTh (OMHMCHIBaTh) OOLIME M CrHenu(UIecKue XUMHUECKUE CBOWCTBA
MPOCTBIX M CJIOXHBIX  BEUIECTB, IMOATBEp)KJIas ONUCaHHE IpUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;
COCTaBJIATh YPAaBHEHHS 3JIEKTPOJIMTUYECKOM IUCCOLMALUMU KHUCIOT, LIieloued u
COJIeH, MOJIHBIE U COKPALIEHHbIE YPABHEHUS PEaKIMii MIOHHOTO 0OMeHa, ypaBHEHUS
peakuuii, MOATBEPXKAAOIINX CYIIECTBOBAHUE T'€HETUYECKOM CBA3M MEXAY
BEIIECTBAMH Pa3IUYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN NOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOZMOKHOCTH

MPOTEKAHUS XUMHUYECKUX MPEBPAIICHU B Pa3INYHBIX YCIOBUSAX;



BBIYUCIIATL OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJSPHYKO MAcChl BELIECTB,
MacCOBYIO JIOJIFO XHMHYECKOTO 3JIEMEHTa M0 (hopMmyse COCAMHEHHS, MAacCOBYIO
JIOJII0 BEIECTBA B PACTBOpPE, MPOBOJMTH PACUETHI MO YPABHEHHIO XUMHYECKOM
peaKIuu;

COOJIIO/IaTh TMpaBHWa [OJH30BAHUS XUMHYECKOH TMOCYmoW U J1abOpaTOpPHBIM
0o0Opy/IOBaHUEM, a TaKXKe IMpaBWIa OOpAIIEHUSI C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMH 110 BBIIOJHCHHIO Ha60paTOpHLIX XUMHUYECCKUX OIBbITOB IIO
MOJIYYEHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHAKa M YIIIEKUCIIOTO Ta3a);
MNpOBOAWUTL PCaKLIUH, TMMOATBCPKIAAIOIIUC Ka4eCTBEHHBI COCTaB Pa3IMYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OPOMHUJ-, HOAUI-, KapOOHAT-,
docdar-, cunmkar-, cyabdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHS W HOHBI
HU3YUYCHHBIX MCTAJJIOB, MPUCYTCTBYIOIIUMC B BOJHBLIX pacTBOpax HCOPraHUYCCKHUX
BCILIECTB;

MPHUMCHATH OCHOBHBIC OIICpanuu MBICIIATEIbHON ACATCIIBHOCTH — aHAaJIU3 U CUHTE3,
CpaBHEHHE, 000OIICHNE, CUCTEMATH3AIlMIO, BBISBICHUE MPUYHMHHO-CIICICTBCHHBIX
CBsI3eH — JII1 M3YyUYEHHsI CBOWCTB BEIIECTB W XMMHYECKHX PEAKIIMH, ECTECTBEHHO-
Hay4YHBIC METOJbl T[O3HAHWS — HAOIOJCHUE, W3MEpPEHHE, MOJICIIUMPOBAHHE,

JKCIIEPUMEHT (peanbHBIN 5 MBICJIEHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
HaumenoBanue KoumnuectBo yacos
Ne dueKkTpoHHbIE (LM (POBbLIE)
pa3iesioB H TeM KoHTpoJbHbIC IpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
MporpamMmMbl padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMusi — BaKHast
11 00JacTh €CTECTBO3ZHAHUS . ) bubnmnoreka [HOK
' W IPAKTHUCCKOI https://m.edso0.ru/7f41837¢
JIeSATETLHOCTH YeJIOBEKa
1o BemectBa 1 xumMudeckue 15 L bubanoreka LIOK
' peaxuun https://m.edso0.ru/7f41837¢c
Hroro no paszneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTe M HEOPraHUYECKUX BelIeCTB
’1 Bozayx. Kucnopoa. 6 bubnuotexa [JOK
. IMoustre 06 oxkcumax https://m.edsoo.ru/7f41837c
Bonopon.Ilonsitue o bubnuotexa [JOK
2.2 8 1

KHUCJIOTax U COJIAX

https://m.edsoo.ru/7f41837¢c



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

Bona. PactBopsr. bubnmoreka [JOK

2.3 5 1 1
[TousTHE 06 OCHOBAHMSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCBhI

bubnunoreka LIOK
24 HEOPTraHUYECKHUX 11 1 1
5 https://m.edsoo.ru/7f41837¢c
COCIIMHECHU I
Hroro o pazneny 30

Pasnean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsi3zb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

Ilepuoauueckuii 3aK0H U

Ilepuonnueckas cucrema
bubmnoreka IIOK

https://m.edsoo.ru/7f41837¢c

3.1 XUMHUYECKHUX DIIEMEHTOB 7

. . Menneneera.

Crtpoenue aToma

XHUMHYECKas CBA3b.

32 OKHCIUTEIIBHO- g . bubanoreka LIOK
BOCCTaHOBUTEIILHBIE https://m.edsoo.ru/7f41837¢c
peakiuu

Wroro no pazueny 15 bomorexa HOK

https://m.edsoo.ru/7f41837¢c

PesepBHOE BpeMms 3 bubmmoreka [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/7f41837¢c

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68



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

9 KVIACC

HaumenoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3/ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTejbHbIE pecypchl
NporpamMmmsbl padoTbl padoThbI
Pa3nen 1. BemecTBO M XMMHYecKHe PeaKIuH
IToBTOpEHME M
11 yrayOieHue 3HaHUM . ) bu6nuoreka [JOK
' OCHOBHBIX Pa3zieiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
bubmnoreka IIOK
1.2 3aKOHOMEPHOCTH 4
https://m.edsoo.ru/7f41a636
XUMUYECKHUX PeaKLnn
DIEeKTPOTUTHIECKAS
JIUCCOITAAITHS. but6mmoreka [IOK
1.3 8 1 1
XUMHUYECKUE PEaKIINH B https://m.edsoo.ru/7f41a636
pacTBOpax
Hroro no paszneny 17

Pasnena 2. HemeTausibl 1 X COeIUHEHUSA



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

OO01as xapakTepuCTHKA

bubnunoreka LIOK
2.1 XUMHUYECKHUX AJIIEMEHTOB 4
https://m.edsoo.ru/7f41a636
VIA-rpynnsi. ["anorensr
OO01mas XxapakKTepUCTHKA
29 XHUMHYECKHUX DJIEMEHTOB 6 but6mmoreka [IOK
' VIA-rpynmsL. Cepa 1 eé https://m.edso0.ru/7f41a636
COCTMHCHUS
OO61as xapakTepuCcTHKa
23 XHUMUYECKHX DJIEMECHTOB . bubmnoreka IIOK
' VA-rpynmsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTMHCHUS
OO01m1as xapakTepucTHKa
XUMHUYECKHUX AJIIEMEHTOB
bu6nuorexa [IOK
2.4 IVA-rpynmet. Yriaepon u 8
https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTMHCHUS
Hroro 1o pasneny 25
Pa3znen 3. Metasjibl M UX COeIMHEHMSI
31 OO0mue cBOMCTBa A bubmuoreka [{OK

MCTAJJIOB

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

39 Baxneiinme MeTallIbl 1 16 bubnunorexa LIOK
' UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro mo pazneny 20

Pasznean 4. Xumus 4 OKpysKaomas cpeaa

i1 BemecTBa u matepuaisl B 3 but6mmoreka [IOK
' JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
bubmnoreka IIOK
PesepBHOe Bpems 3
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosunyecTBo 4acoB
JJIeKTPOHHbIE
JlaTa uudgposbie
m| Tema ypoka KoHnTpoJbHbie IIpakTHYeckue
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchl
n
IIpeamer xumun. Ponb xumuu B bu6mmoreka [IOK
1 JKU3HU YeaoBeKa. Tena u 1 https://m.edsoo.ru/ff0d2
BEILIECTBA 10c
bu6mmorexa [IOK
[TonsiTHe 0 MeTOIaxX TTO3HAHUS B
2 1 https://m.edsoo.ru/ff0d2
XUMHAH
27e
[IpaxTnueckas padora Ne 1
bu6mmoreka [IOK
«IIpaBuna paboTsl B 1abopaTopuu
3 1 https://m.edsoo.ru/ff0d2
Y IpUEMBI O0paIeHUS C
3dc
J1a00paTOPHBIM 000PYTOBAHUEM)
4 YucTele BEMECTBa U CMECH. 1 bu6mmoreka [JOK
CriocoObI pa3fiesicHus cMecei https://m.edsoo.ru/ff0d2



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

6ca

[TpakTuyeckas padora Ne 2

bubmuoreka [JOK

5 «Paznenenue cMeceit (Ha npumepe https://m.edsoo.ru/ff0d2
OYMCTKHU TTOBAPCHHOU COJIH )» 8c8
bubmuoreka [JOK
6 ATOMBI U MOJICKYJTBI https://m.edsoo.ru/ff0d2
abc
XUMUYECKHUE AIIEMEHTHI. 3HAKU bubmuorexa [JOK
7 (CMMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2
DJIEMEHTOB be8
bubmuorexa [JOK
8 [TpocThie 1 CIIOKHBIC BEIIECTBA https://m.edsoo.ru/ff0d2
abe
bu6mmoreka [IOK
9 ATOMHO-MOJICKYJISIPHOE yYCHUE https://m.edsoo.ru/ff0d2
d50
3aKOH MMOCTOSIHCTBA COCTaBa
bu6mmoreka [JOK
10 BemecTs. XuMiticorai GopMyna. https://m.edsoo.ru/ff0d2

BanenTtHOCTh aTOMOB

XUMHNYECKHUX IJIEMCHTOB

€ae



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAg Macca.

bubmuoreka [JOK

11 | OrtHocHTeNbHAS MOJEKYIISIpHAs https://m.edsoo.ru/ff0d3
Macca 23c
bu6mmoreka [IOK
MaccoBas 10151 XUMHYECKOTO
12 https://m.edsoo.ru/ff0d3
3JIEMEHTa B COCAUHCHUH
50c
bubmuoreka [JOK
KomnuectBo BemecTBa. Moib.
13 https://m.edsoo.ru/ff0d5
MousipHas macca
230
bu6mmoreka [IOK
du3nYecKre U XUMUYECKUe
14 https://m.edsoo.ru/ff0d3
SIBJICHUSI. XUMUYECKask PEaKIIHs
/fa
bu6mmoreka [IOK
[Ipu3Haky u ycrnoBus MPOTEKAHUS
15 https://m.edsoo.ru/ff0d3
XUMHUYECKUX PEaKIUi
alé
3aKOH COXpaHEHHUs MaCChl bubnmnorexa [JOK
16 | BemecTB. XUMHUYECKHE https://m.edsoo.ru/ff0d3
YpaBHCHHUS b88
17 BrrunciaeHus KoIm4ecTBa, MacChl bu6mmoreka [JOK

BELIECTBA 10 YPaBHEHUSIM

https://m.edsoo.ru/ff0d5



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

XUMHYECKHUX PEaKL Ui

708

Krnaccudukanus XuMrHuecKux

peakuuii (CoequHeHus,

bubmuoreka [JOK

18 https://m.edsoo.ru/ff0d3
pas3noKeHusl, 3aMeIIeHuUs,
34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIii- bubnuoreka [IOK
19 | sumuknonemuct. O600IIEHNE U https://m.edsoo.ru/ff0d4
CHCTEMATHU3AIHS 3HAHWUI Oc4
KonTponbnas padota Nel mo teme bubnunoreka [JOK
20 | «BemecTBa 1 XUMUYECKHE https://m.edsoo.ru/ff0d4
peaKIm 290
Boznyx — cmecsk razos. Cocrtas bubnuoteka [JOK
21 | Boszayxa. Kucnopom — aneMeHT u https://m.edsoo.ru/ff0d4
npocroe BemectBo. O30H 48e
Ou3nYeCKue U XUMUICCKHEC
bu6nmoreka [JOK
CBOICTBa KHCIIOpoa (peakiuu
22 https://m.edsoo.ru/ff0d4
okucnenus, ropenue). [Toustue
614
00 okcHuaax
23 CriocoOsI moTyueHus: KUCIopoa bubnmoreka [JOK

B JJaboparopuu u

https://m.edsoo.ru/ff0d4



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIPOMBILIEHHOCTH. [IpuMeHenune

Kucjiopoaa

97a

TemnoBoit 3¢ ekt xumMuaeckoit

pC€aKkuuu, MOHATUEC O

bu6mmoreka [IOK

24 | TepMOXHMMHUYCCKOM ypaBHEHHH, https://m.edsoo.ru/ff0d4
9K30- ¥ SHJOTCPMHUICCKHUX 790
peaKimsx
TorumBo (HedTh, yroias U METaH). bubnnorexa [HJOK
25 | 3arps3HeHHE BO3IyXa, CIIOCOOBI https://m.edsoo.ru/ff0d4
€ro Mpe0oTBPAILCHHSI cda
[IpaxTuueckas padora Ne 3 o
bu6mmorexa [IOK
teme «[lonmydeHnue u cobupanue
26 https://m.edsoo.ru/ff0d4
KHUCJIOPO/Ia, U3yYCHUE €To
ae2
CBOWCTB»
Bonopox — anemeHT u npocroe bubnmnorexa [JOK
27 | BewmectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4
pUpo/Ie ddo
DOuU3nIecKrue 1 XUMHUYECKHUE bu6mmorexa [IOK
28 | cBoiicTBa Bojmopoja. [IpumeHeHne https://m.edsoo.ru/ff0d4

BOAOpPOda

ddo



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 | TlomsTHE O KHCIOTAX U COJIAX https://m.edsoo.ru/ff0d5
0d2
bu6mmoreka [IOK
Crioco0bI ToTy4eHHsT BOAOPO/Ia B
30 https://m.edsoo.ru/ff0d4
nabopaTopuu
ddo
[IpakTuueckas padorta Ne 4 o
bubmuoreka [JOK
teme «llonydyenue u cobupanue
31 https://m.edsoo.ru/ff0d4
BOJIOPO/a, U3yUEHHUE €ro
f42
CBOMCTB»
bu6mmoreka [IOK
MoutsipHblii 00BEM ra3oB. 3aKOH
32 https://m.edsoo.ru/ff0d5
ABoraapo
42e
Brrunciienus 00bEMa, KOJIMUeCTBa
bu6nmoreka [JOK
BEILIECTBA ra3a M0 €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d5
KOJIMYECTBY BEIIECTBA WIIH
5a0
00BEMY
Berancienns 006EMOB Ta30B 110 bu6mmorexa [IOK
34 | ypaBHEHMIO peaKIMK Ha OCHOBE https://m.edsoo.ru/ff0d5

3aKOHA 00BbEMHBIX OTHOIIECHUI

708



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

ra3oB

duznueckue 1 XUMHUYECKUE

bubmuoreka [JOK

35 5 https://m.edsoo.ru/ff0d5
CBOICTBA BOJIBI
87a
bubmuoreka [JOK
Cocras ocnoBanuii. [Tousitre 00
36 https://m.edsoo.ru/ff0d5
WHJIUKATOpax
9e2
Boga xak pactBopuTenb.
bubmuoreka [JOK
HacrlmieHasle ¥ HEHACHIIIEHHEIE
37 https://m.edsoo.ru/ff0d5
pactBopbl. MaccoBast noJist
b40
BEILIECTBA B pacTBOPE
[IpaxTnueckas padora Ne 5 o
bu6mmoreka [IOK
teme «lIpuroroBneHue pacTBOpoB
38 https://m.edsoo.ru/ff0d5
C OIpeAEIIEHHON MacCOBOM J10JIEH b
epa
PacTBOPEHHOTO BEIIECTBAY
bu6nmoreka [JOK
KonTtponbHas pabota Ne2 o reme
39 https://m.edsoo.ru/ff0d6
«Kucnopoa. Bonopoa. Boga»
342
40 Oxcunsl: cocTaB, KiacCUpUKALUS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d6



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

64e

[Tonyyenue u xumudeckue

bubmuoreka [JOK

41 | cBoOWCTBA KUCIOTHBIX, OCHOBHEIX https://m.edsoo.ru/ff0d6
1 aM()OTEepPHBIX OKCHUIOB 64e
bubmuoreka [JOK
OcHoBaHUA: COCTaB,
42 https://m.edsoo.ru/ff0d6
kiaccuduKalys, HOMEHKIIATypa
/ca
bubmuorexa [JOK
[Tonydyenue u xuMuyeckue
43 https://m.edsoo.ru/ff0d6
CBOMCTBa OCHOBaHUI
fca
bubmuorexa [JOK
KwucmoTsr: cocTas,
44 https://m.edsoo.ru/ff0df
KJ1accuukanus, HOMEHKIJIaTypa 5
€es
bu6mmoreka [IOK
[Tonyuyenue u xummudeckne
45 https://m.edsoo.ru/ff0df
CBOMCTBA KUCIIOT
ee2
Conu (cpeanue): HOMEHKIIATypa, bubnuoteka [JOK
46 | cmocoObl nosyueHus, https://m.edsoo.ru/00ad
XHMMHUYECKHE CBOMCTBA 9474
47 | TlpaxTtuueckas pabora Ne 6. bubnuorexa [IOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenue OKCIICPUMCHTAJIbHBIX
3aaa4 110 TEMC «OcHOBHBIE
KJIaCChl HCOPraHNM4CCKUX

COEIUHEHUN)

https://m.edso0.ru/00ad
9b7c

I'enetnueckas cBA3b MCXKIY

bu6mmoreka [IOK

48 | xiaccaMu HEOPTaHHMYCCKHUX https://m.edsoo.ru/00ad
COCTMHEHU I 9a50
bu6mmoreka [IOK
O06o0meHne 1 cucTeMaTU3aIus
49 https://m.edsoo.ru/00ad
3HaHUHN
9cb2
Kontponbnas padota Ne3 no teme bubnuorexa [JOK
50 | "OcHoBHBIE KIacChl https://m.edsoo.ru/00ad
HEOPraHWMYECKUX COCIUHEHHUN" 9ela
[TepBbie MOMBITKH
bu6nmoreka [JOK
KJIacCU(UKALUN XUMUYECKUX
51 https://m.edsoo.ru/00ad
anemeHToB. [IoHsaTHE O rpynmax
9ffa
CXOJIHBIX 3JIEMEHTOB
[Iepnonnueckuil 3aK0H 1 bubnnoreka [HOK
52 | Tlepuomuueckas cucrema https://m.edsoo.ru/00ad

XUMHYECKHUX deMeHTOB /[I. .

ab2c



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Menpeneena

bubmuoreka [JOK
53 | Tlepuopsl, rpymiibl, MOArPYIIIIBI https://m.edsoo.ru/00ad
as2c
bubmuoreka [JOK
Crpoenue atomoB. Coctas
54 https://m.edsoo.ru/00ad
aTOMHBIX siiep. M30Tormb!
a342
CtpoeHue IeKTPOHHBIX
bubmuoreka [JOK
0001109€K aTOMOB AJIEMEHTOB
55 https://m.edsoo.ru/00ad
ITepunonnueckoii cucremst 1. 1.
abbc
MemneneeBa
XapakTepucTuKa XUMHUECKOTO
bu6mmoreka [IOK
3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B
56 https://m.edsoo.ru/00ad
ITepunonnueckoii cucreme /1. U.
a824
MeHpeneeBa
3nauenue [lepuogmueckoro
bu6nmoreka [JOK
3aKOHA IS Pa3BUTHUS HAYKH U
57 https://m.edsoo.ru/00ad
npaktuku. JI. 1. MenneneeB —
ag6e
YUEHBIN, TIEJIATOT ¥ TPaKTaHUH
58 | DneKTpoOTPUIIATEILHOCTD bubnuotexa [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

aTOMOB XMMHYCCKHX 3JICMCHTOB

https://m.edso0.ru/00ad
aab8

59

HNonnasg xumMudeckas CBI3b

bubmuorexa [JOK
https://m.edsoo.ru/00ad
ac34

60

KoBanenTHas IoJsipHasi

XUMHNYCCKas1 CBA3b

bubmuorexa [JOK
https://m.edsoo.ru/00ad
aab8

61

KoBanenTHas HCTIOJIAPpHAA

XUMHNYECKas CBA3b

bubmuorexa [JOK
https://m.edsoo.ru/00ad
aab9

62

CreneHb OKUCIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
ae28

63

OKHUCIIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
b076

64

OKHCIUTEIN U BOCCTAHOBHUTEIN

bu6mmoreka [JOK
https://m.edsoo.ru/00ad
b076



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KontponsHas padora Ne4 o reme

bubmuoreka [JOK

65 | «Crtpoenune aroma. XuMudecKast 1 https://m.edsoo.ru/00ad
CBSI3b» b486
bu6mmoreka [IOK
PesepBubIil ypok. O6001IeHIE 1
66 1 https://m.edsoo.ru/00ad
CHUCTEMAaTH3aIMs 3HAHUH
b33c
bubmuoreka [JOK
PesepBHrliit ypok. O60011eHNE 1
67 5 1 https://m.edsoo.ru/00ad
CUCTeMAaTH3aIVsl 3HAHUH
9cb2
bu6mmoreka [IOK
PesepBHeIi ypok. O000IICHHE 1
68 5 1 https://m.edsoo.ru/ff0d6
CUCTEMAaTH3aIVs 3HAHUH
1c6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoauuecTBo yacoB
JJIeKTPOHHbIE
Hara undgpoBbie
n | Tema ypoka Kontposbubie IpakTu4eckue
Bcero U3y4eHust o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchl
n
[lepuoauueckuii 3aK0OH.
bubmuorexa [JOK
[lepuoauueckas cucrema
1 https://m.edsoo.ru/00adb
XUMHUYECKHUX 3JIeMEeHTOB JI.
5%
H. Menaeneepa
3aKOHOMEPHOCTH B
bu6mmoreka [IOK
N3MEHEHHHU CBOMCTB
1 https://m.edsoo.ru/00adb
XUMHYECKHX 3JIEMEHTOB
6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus u bu6nmoreka [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb
HEOPraHWYECKUX BEIIECTB 7e2
Bunasl xumMuueckoil cBA3U U 1 bu6mmoreka [JOK

TUTIBI KPUCTAJIIIMYECKUX

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

pemeToK

ac6

Konrponsnas padora Nel
1o reme «IloBropenue u
yriryOjeHue 3HaHui
OCHOBHBIX Pa3zeiioB Kypca

8 ximacca»

Knaccudukanms
XUMHYECKHUX PEAKLIHUN 110

Pa3JIMYHBIM IIpU3HAKaAM

bubmuorexa [JOK
https://m.edsoo.ru/00adb
ch0

[TonsiTHE O CKOpOCTH
XAMHYECKOW PEaKIUU.

IToHsiTHE O TOMOT€HHBIX U

bu6mmoreka [IOK
https://m.edsoo.ru/00adb

e%a
TeTePOTeHHBIX PEaAKIIHIX
[ToHsITHE 0 XHUMUYECKOM
paBHOBecuH. DaKTOPHI,

bu6nmoreka [JOK

BIIMSOIINME HA CKOPOCTh
XUMUYECKON PEAKLINU U
MIOJIOKEHUE XUMUYECKOTO

paBHOBECUSA

https://m.edsoo.ru/00adc
28¢

OKHUCIIUTENBHO-

bu6mmoreka [JOK



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

BOCCTaHOBUTCIIHHBIC https://m.edsoo.ru/00adc
peaKiuu ade
Teopus
bubmuorexa [JOK
AJIEKTPOJIUTUYECKON
10 https://m.edsoo.ru/00adc
nucconuranuy. CUIbHBIC U
d68
cJ1a0ble AIEKTPOJIUTHI
bubmuorexa [JOK
Honnble ypaBHEHUS
11 https://m.edsoo.ru/00add
peaxkuuii
448
XuMHUYECKUE CBONCTBA
KHCJIOT U OCHOBAHUH B bu6mmoreka [IOK
12 CBETE MpeACTaBIeHU 00 https://m.edsoo.ru/00add
AIIEKTPOIUTUIECKON 5d8
JIUCCOIUAIIAN
XHUMHYECKHE CBOMCTBA
COJICH B CBETE bubnuoreka [JOK
13 | mnpencraBieHuii 00 https://m.edsoo.ru/00add
AIIEKTPOIUTUIECKON 8b2
JIUCCOITUAITIN
14 | TlonsTue o ruIpoIM3e bubnuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

coien

https://m.edsoo.ru/00add
9d4

O060061EeHNE U

bubmuorexa [JOK

15 https://m.edsoo.ru/00add
cHucTeMaTu3alus 3HaHUI
di2
[TpakTuueckast paborta No 1.
bubmuoreka [JOK
«Pemenne
16 https://m.edsoo.ru/00add
AKCTIEPUMEHTAIIbHBIX
bfa
3a1a4»
Kontpomnsnas padora Ne2
1o TeMe
bu6mmoreka [IOK
«DNEeKTPOIUTUYECKAS
17 https://m.edsoo.ru/00add
JUCCOIUALIUS.
ecO
XHUMHUYECKUE PEAKIINN B
pacTBopax»
OO61as xapakTepuCTHKa
bu6mmoreka [IOK
TraJIoreHOB. XUMHUYECKHUE
18 https://m.edsoo0.ru/00add
CBOMCTBA Ha MpUMEpe
fe2
xjopa
19 | Xnoposomopon. ConsHast bubnuoreka [IOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KUCIIOTa, XUMUYCCKHEC
CBOMCTBA, MOTyYCHHE,

IMPUMCHCHHC

https://m.edsoo.ru/00ade
104

[TpakTruueckas padora No 2

I10 TEMEC «HonyquI/Ie

bu6mmoreka [IOK

20 5 https://m.edsoo.ru/00ade
COJISIHOM KHCJIOTHI,
348
W3y4YEHHE €€ CBOUCTBY»
Brruncnenus mo
bu6mmoreka [IOK
YpaBHEHUSAM XUMUYECKHUX
21 5 https://m.edsoo.ru/00ade
pEaKIMi, €ClIu OJIUH U3
488
PEareHTOB JIaH B U30BITKE
bu6nmoreka [JOK
OO1m1as xapakTepuCcTHKa
22 VIA https://m.edsoo.ru/00ade
3JIEMEHTOB -TPYIIIIBI
64a
AnoTponHsie
MOAU(UKAIIH CEPHI. EuG [OK
noOInoTEKa
Haxoxnenue cepsl u €€
23 https://m.edsoo.ru/00ade

COEMHEHUH B IIPUPOJE.
XUMHYECKHE CBOMCTBA

cepsl

64a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoaopo1, CTpOCHHUE,

bubmuorexa [JOK

24 | (QusnuecKue ¥ XMMUYECKHE https://m.edsoo.ru/00ade
CBOIicTBa 802
Oxcunpl cepol. CepHas
bu6mmoreka [IOK
KHCIIOTa, (GU3NIECKUE U
25 https://m.edsoo.ru/00ade
XUMHYECKHE CBOMCTBA,
az8
IPUMCHCHUE
XUMHUYECKUE PEAKIIUH,
JIeKaIIe B OCHOBE
MPOMBIIIICHHOTO CIIOC00a bubmmoreka [IOK
26 | moxydeHus: cepHOM https://m.edsoo.ru/00ade
KHCIIOTEL. XUMHUYECKOE c8a
3arpsI3HEHUE OKPYXKarolen
CpeIbl COeTUHEHUSIMU CEPhI
Brraucieane MmaccoBoit bu6mmorexa [IOK
27 JIOJTU BBIXO/1a TPOJYKTa https://m.edsoo.ru/00ade
peakuuu c8a
OO01mas xapakTepuCTHKa bubnmoreka [JOK
28 | »onemeHTOB VA-Trpynmsl. https://m.edsoo.ru/00ade

A3oT, pacipocTpaHEeHHUE B

eab



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

npupoze, Gpuzndeckue u

XMMHYECKHE CBOMCTBA

AMMHaK, ero pu3nvecKue

bubmuorexa [JOK

29 U XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf
MOJIYYCHHUE ¥ IPUMCHCHHE 004
[TpakTuueckas paborta Ne 3
bubmuoreka [JOK
no teme «l[lonmyuenue
30 https://m.edsoo.ru/00adf
aMMUaKa, 3y4eHue ero
180
CBOWCTB»
A30THas KucIoTa, eé bu6mmoreka [IOK
31 | ¢usnveckue u XUMHYECKUE https://m.edsoo.ru/00adf
CBOMCTBaA 306
Hcnons3oBanne HUTPATOB
Y COJIE aMMOHMS B
KaueCTBE MHUHEPATbHBIX bubnmnorexa [JOK
32 | ymoOpenwuii. XuMuueckoe https://m.edsoo.ru/00adf
3arpsi3sHEHUE OKPYXKaroen 518
Cpebl COeTMHEHUSIMU
azoTa
33 | Docdop. Oxeun pocdopa bubnuorexa [IOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

(V) u pochopnas kuciora,
(u3nYecKre 1 XUMHYCCKHE

CBOﬁCTBa, IMOJIYYCHHE

https://m.edsoo.ru/00adf
68a

Hcnons3oBanue pocharon

B KaUC€CTBC MUHCPAJIbHBIX

bu6mmoreka [IOK

34 | ynoOpenwuii. 3arps3HeHnE https://m.edsoo.ru/00adf
HPUPOIHON Cpelibl c20
dbocdaramu
Yraepon,
bu6mmoreka [IOK
pacnpocTpaHeHHUE B
35 https://m.edsoo.ru/00adf
npupoje, GU3HIecKue 1
d9c
XUMHYECKHE CBOUCTBA
Oxkcunsl yriaepoaa, ux
¢buznyecKkue 1 XuMUYECKHE bubnnoreka [JOK
36 CBOMCTBA. DKOJIOTUUECKHUE https://m.edsoo.ru/00adf
po0OIeMbl, CBSI3aHHBIE C ebe
okcuzom yriepoaa (1V)
bu6mmoreka [JOK
YronpHas kuciaoTa u e
37 https://m.edso0.ru/00ae0

COJIn

06¢



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas padora Ne 4

no TeMe "llonyuenue

bu6mmoreka [IOK

38 | yruekwucioro rasa. https://m.edsoo.ru/00ae0
KauectBennast peakuus Ha 27e
KapOoHaT-roH"
[TepBOHaYAIILHBIC TOHSATHUS
bu6mmoreka [IOK
00 OpraHuyYecKux
39 https://m.edso00.ru/00ae0
BEIIIECTBAX KaK O
dde
COEIMHEHUSIX YyTiepoaa
bubmuorexa [JOK
Kpewmnuii u ero
40 https://m.edsoo.ru/00ae0
COCTMHCHUS
80a
[TpakTnyeckas padora Ne 5.
Pemenue
bu6mmoreka [IOK
HKCIIEPUMEHTAJIbHBIX 337124
41 https://m.eds00.ru/00ae0
no teme «BaxHeiue
bf2
HEMETaIlJIbl U X
COCTMHECHUS
4 Konrponbnas padora Ne3 bubnuorexa [IOK

o teMe «BaxxHeiimne

https://m.edso0.ru/00ae0



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

HEMCTAJJIBI U UX

COCOAUHECHUA»

OO01as xapakTepuCTHKa

XUMHUYCCKUX JICMCHTOB —

MeTaJuIoB. MeTaiumndyeckas

bu6mmoreka [IOK

43 | CcBS3b M METAUIMYECKAs https://m.edsoo.ru/00ael
KpHUCTaNTHIECKasi peréTKa. 03e
®dusznyeckue CBOMCTBA
METAaJIJIOB
XUMHUYECKHEe CBOMCTBA
bubmuorexa [JOK
METAaJLJIOB.
44 https://m.edsoo.ru/00ael
DIEKTPOXUMUYECKUN PSiTT
156
HaIpsHKEHUN METaJIOB
OO0mue crmocoObl
MOJTyYEHUST METAJIIOB.
CmnaBsl. Beraucnenus mo bu6nmoreka [JOK
45 | ypaBHEHMSIM XMMHUYECKHX https://m.edsoo.ru/00ael
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OKcHUBI U THAPOKCHIBI
48 https://m.edso0.ru/00ael
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bu6mmoreka [IOK
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(1 5e6
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Brraucnenus no
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YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKiinonepHoe 0011eCTBO
«U3narensctBo «lIpocBemienue»

* Xumus, 9 knacce/ Pymzutuc I'.E., ®enpaman @.1°., AknroHepHOe 00IIECTBO

«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IJISA YUYUTEJIA
1. Metoauueckoe nocobue. Xumusi. 8-9 kiaccel 6a30BbIid ypoBeHb (2022 1.)
2. I'abpuensn O. C., Bockoboitnukosa H. II., flmykoBa A. B. HacTonbHas KHUra yuurens.

Xumust. 8 ki1.: Meroauueckoe mocobue. - M.: Jlpoda, 2021.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/ Poccuiickast 3ieKTpoHHas MIKOJIa
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