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HOACHUTEJBbHASA 3AIINCKA

[IporpamMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOIO O0IEro oOpa3oBaHMs COCTaBJIE€HA Ha
OCHOBE TpeOOBaHWII K pe3yslbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHON IMPOrpaMMbl
OCHOBHOTO 001miero oOpasoBanwus, npeactaBieHHBIX B OI'OC OO0, a Takke Ha OCHOBE
¢benepanpHOl paboueil mporpaMMbl BOCIUTaHHUA U C YYETOM KOHLEHIMM IPETOIaBaHUS
yaeOHOro npeamera «XuMus» B o0pa3oBaTesbHbIX opranu3zaiusax Poccuiickoit deneparum.

[Iporpamma nmo xumuu Ja€T MpeJCTaBlIEHHE O LEAX, oOliei crparerun oOydeHwus,
BOCTIUTaHHUS M PA3BUTUS OOYYAIOUIMXCS CPEICTBAMH Y4eOHOTrO IpeIMeTa, YCTaHABIMBAET
00s3aTeNIbHOE MIPEIMETHOE CO/IepKAHKE, IIPEyCMaTPUBAET paclpeiesIeHue ero 1no Kiaccam
U CTPYKTYpHpPOBaHHE II0 pasfeilaM M TeMaM MporpaMMbl II0 XUMHH, OIpEAEIAeT
KOJIMYECTBEHHBIE W KAaYECTBEHHBIE XAPAKTEPUCTUKH COAEpPKAHUS, PEKOMEHIYEMYIO
MIOCJIEJOBATEILHOCTh M3YYECHHUs XHMHHU C Y4ETOM MEXKIIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBsI3€H, JIOTUKH y4eOHOro mpoliecca, BO3paCTHbIX 0COOEHHOCTEH 00yJaroLuXxcs, Onpeenser
BO3MOKHOCTH TIpeAMeTa JUIA pealn3alud TpeOOBaHUH K pe3ylbTaTaM OCBOCHHUS OCHOBHOU
o0pa30BaTeIbHOW NPOrpaMMbl Ha YPOBHE OCHOBHOrO oOmIero oOpa3oBaHUs, a TaKke
TpeOOBaHUI K pe3yibTaTaM OOy4eHHUs XMMUU Ha YPOBHE ILeJed M3ydyeHus npeaMmera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBbHOM JE€ATEIbHOCTH OOYYaIOLIErocss MO OCBOCHUIO
y4eOHOTr0 COlepIKaHUs.

3HaHUEe XMMHU CIY)KUT OCHOBOM i1 (POPMUPOBAHMS MHUPOBO33PEHUS 00yUaroImerocs,
€ro NMpeACTaBIEHUI 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb UTPAIOT (POpMUpPYEMbIE
XUMHEH TMpeJCTaBIeHUs] O B3aMMOINPEBPAIICHUSAX SHEPrUUM U 00 SBOJIIOLMU BEIIECTB B
NPUPOIE, O MYTSIX PELICHHUs III00aTBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIOBEUECTBA —
CBIPBEBOM, HHEPreTHUECKON, MHUIIEeBOW U 3KOJOrM4yeckod Oe3omacHoCTH, MpoliIemM
3/1paBOOXPaHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealin3allid BO3MOXHOCTEH [Uld caMopa3BUTHS M (OpMHpPOBAHUSA
KYJIBTYpBI JINYHOCTH, €€ 0011ei u PyHKIIMOHATBHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEHN
o0yyaromuxcs, HaBbIKOB UX CaMOCTOSTEJIbHON y4eOHON JesITeTbHOCTH, SKCIIEPUMEHTAIBHBIX
U HUCCIIEOBATEIIbCKUX YMEHHMH, HEOOXOIMMBIX KaK B IOBCEJHEBHOH JKM3HM, TaK U B
po¢eCcCUOHATBHOM IEATETLHOCTH;

3HAaKOMHT CO CHEIU(PUKON HAy4YHOTO MBILIUICHUS, 3aKJIaJbIBAa€T OCHOBBI LIE€JIOCTHOTO
B3TJIsiJa HA €IUHCTBO NPUPOJBI U 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B
(OpMHPOBAHNUHN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00yUarOLIUXCS;

CHOCOOCTBYET (POPMHUPOBAHHIO LEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUAM, K NPUPOZAE, K UYEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOIMYECKOE 00pa3oBaHUE
00yJaronmxcs.

JlaHHbIe HaNpaBJIeHUS B 00YUYEeHUH XUMHH 00€CTIeUnBaIOTCs CeM(UKOI comepKaHus
y4eOHOro MpeamMeTa, KOTOPBIA SIBISETCS MeJaroruuyeckd aJanTHUPOBAHHBIM OTPakKeHUEM
0a30B0I1 HAyKH XMMUU Ha ONpPEIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMUCS CUCTEMBI IEPBOHAYAIBHBIX MOHITUA XUMHUH, OCHOB HEOPTaHUYECKON XUMUU
U HEKOTOPBIX OTAEJIbHBIX 3HAUMMBbIX TOHATHI OPraHU4eCKON XUMUH.



CtpyKTypa cofepKaHus IpOrpamMMbl 10 XUMUH c(pOpMUPOBaHA HA OCHOBE CUCTEMHOTO
noaxoja k e€ uzyuenuto. CopepxaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATHI O XUMUYECKOM
JJIEMEHTE M BEIIECTBE M CHCTEMBbl MOHATHA O XUMHUYecKO peakuuu. O6e 3TH CHCTEMBI
CTPYKTYpPHO OpraHM30BaHbI [0 MPUHLUIY [10CJIEI0BATEIBHOIO pa3BUTHsI 3HAHUII Ha OCHOBE
TEOPETUYECKUX MPE/ICTABICHHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MeHnaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4EHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBA3H;

— MpeICTaBICHUH 00 AIIEKTPOIUTUYECKOM JUCCOIMALINU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHUS pacCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYEHHBIX M
OCMBICIICHHBIX (AKTOB, pPa3BHUBAIOTCS IOCIEAOBATENIBHO OT OJHOTO YPOBHSA K JPYromy,
BBINOJIHSASL (YHKIIMK OOBSICHEHUS! M MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U MOJIyYSHHsI U3y4aeMbIX BEILECTB.

OcBoeHne NporpaMMbl MO XUMHU CIIOCOOCTBYET (POPMHMPOBAHUIO INPEICTaBIECHUS O
XUMHUYECKON COCTaBILIIOIICH HAaydYHOM KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHOW NPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K Hay4YHOMY 3HaHHMIO U METOAAaM IO3HAaHUS B Hayke. M3ydyeHue
XMMHUU TPOMCXOJUT C MPUBJICUCHUEM 3HAHUI M3 paHee M3YYEHHBIX Y4YeOHBIX IMPEIMETOB:
«Oxpyxarommiit Mupy, «bronorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

IIpu n3yd4eHun XUMUU OPOUCXOIUT (HOPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HayKu
KaK 00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKON JIEATEIBHOCTH YEIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOH KyJbTYpbl. 3ajadya y4eOHOTO NpeIMeTa COCTOUT B
(OpMHPOBAHUN CUCTEMbI XUMUYECKHUX 3HAHUM — BaXXHEWIIMX (DAKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKUX MOJOXKECHUH, JOCTYHHBIX OO0OOIIEHMI MHMPOBO33PEHUECKOr0 XapakTepa,
s3blKa HayKH, B MPUOOIIEHUM K HAYYHBIM METOJlaM IO3HAHUS MPH H3YyYEHUH BEUIECTB U
XMMHUYECKHX peakiuid, B (OPMHUPOBAHMM M PA3BUTUU MO3HABATENBHBIX YMEHUH U UX
NPUMEHEHHH B Y4eOHO-TIO3HABATENIFHOW M y4eOHO-HCCIENOBATEIBCKON JIESTEITBHOCTH,
OCBOCHMH IPaBUJI O€30MacHOr0 OOpaLIeHHUs C BELIECTBAMU B IOBCEIHEBHOMN JKU3HU.

[Ipu u3yyeHUH XUMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs BaXHOE 3HAYCHUE
MPUOOPEN TaKue LIEH, KakK:

—  (opMupoBaHHE  HHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEIIEHUH, CIIOCOOHON
aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

— HAaNpaBJIEHHOCTh OOy4YeHHMsI Ha CHCTEeMaTH4decKoe MpHUOOILIeHHE OOydarolmuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTENbHOM  JIEATENBHOCTH, HAy4YHbIM METOJAaM  IO3HAHUS,
(GopMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

— ol0ecrieyeHne yCJIOBUH, CIOCOOCTBYIOUIMX HMPUOOPETEHUIO O00yYaroIIMMUCS OIbITa
pazHoO0pa3HON eATEeIbHOCTH, O3HAHUS U CAMOIIO3HAHMSI, KIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEPCAIbHOE 3HAUYCHHE /IS pa3IMUHBIX BUIOB AESTEIbHOCTH;

— (hopmupoBaHue oO0mIeH (YHKIIMOHATHHOW M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM 4YHCII€ YMEHHH OOBSCHATh U OLEHUBATh SBJICHUS OKPYKAIOLIEr0 MHpA, UCIHOJb3YS
3HAHUS U OIIBIT, OJIYYECHHBIE IPU U3YUYEHUH XUMUH, IPUMEHATh UX IPHU PELIeHUH NpolieM B
IIOBCETHEBHOMU KU3HU U TPYAOBOU IEATEIBHOCTH;

— ¢opMupoBaHue y O0O0yYaroImMXCsi T'YMaHUCTHYECKHX OTHOIIECHUN, MOHUMaHUs
LIEHHOCTH XUMHUYECKUX 3HAHUM JJIs1 BEIPAOOTKH HKOJIOTHYECKHU 11€J€CO00pa3HOro MOBEACHHUS



B OBITY M TPYIOBOH AEATEIBHOCTH B IENISAX COXPAHEHHsS CBOETO 370POBbS U OKPYKAIOIIECH
MIPUPOJHOM CpEJIbI;

— pa3BUTHE MOTHBAIMM K OOY4YeHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIUTAaHHIO HAa OCHOBE YCBOCHHUS OOIIEYENIOBEYECKHX LIEHHOCTEH, T'OTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOMUIIS U HATIPABICHHOCTH JTAJIbHEUIIIEr0 00yJIeHUSI.

OO11ee YrcIo 4acoB, OTBEAEHHBIX JJIS1 U3YUEHUSI XUMUHM HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 gaca B HeAen0), B 9 knacce —
68 yacoB (2 yaca B HEJICIIIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XUMHYECKHE TOHATHSA

[Ipeamer xumun. Ponb XMMHM B KU3HM 4Ye€JIOBEKAa. XMMHSA B CHCTeMe HayK. Tena u
BelecTBa. PU3MUECKUE CBOMCTBAa BellecTB. ArperatHoe cocrostHue BemiecTB. llonarue o
MeToAax Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObI pa3/iesieHus CMECEH.

ATOMBI M MOJEKYJIbl. XUMHYECKHE IEMEHTbl. CHMBOJBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTsie U clI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckass ¢opMyna. BaleHTHOCTb AaTOMOB XHUMHYECKHUX JJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas aromHas Mmacca. (OTHOCHUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBasi 107151 XMMHUYECKOTO AJIEMEHTA B COEIUHEHUH.

KomnuecTtBo BemecTBa. Monb. MonsipHas macca. B3auMocBsi3b KOJIMYECTBa, MacChl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. Pacuérel o popMynaM XMMUYECKUX COEAMHEHHHN.

dusnueckue U XUMUYECKUE SIBJICHMS. XHUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpAaHEHMsI MacChl BEIIECTB. XHMMHUYecKHe YypaBHeHus. Knaccudukanms XuUMHYECKHX
peaxiuii (CoeAMHEHMsI, Pa3I0KEHHsI, 3aMeIeHus], 0OOMeHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO ¢ XMMHUYECKOH MOCY0|, MpaBUiIaMH paboThl B 1a00paTOpUU U IpUEMaMHU
oOpaiteHus ¢ 1abopaTOpHBIM 000pYIOBAaHUEM, H3YICHHE U OMHCAHUE (PU3UYECKUX CBOWCTB
00pa310B HEOPraHMYECKHUX BEIIeCTB, HaOoneHne pu3nveckux (IJIaBJI€HHE BOCKA, TasHUE
Jb/1a, pAaCTUPAHHUE caxapa B CTYIKe, KUIIEHHE U KOHJEHCAIUs BO/bI) U XMMUYECKHUX (TOpeHHE
CBEYH, MPOKAJUBAHUE MEIHOW IMPOBOJOKU, B3aUMOJEUCTBHE Meja C KUCIOTOW) SBJICHHM,
HaOJIO/ICHWe M OINHCaHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakIuid (pasiokeHue
caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHHE THAPOKCHIA
meau (Il) npu HarpeBanuu, B3auMozeiicTBue xemne3a ¢ pactBopoM conu menu (1), nzyuenue
Croco0OB pa3JielleHus] CMEcei: ¢ IOMOIIbI0 MarHura, (WIbTPOBaHHE, BbIIIAPUBAHUE,
TUCTWUISAIMS, XpoMmarorpadus, MpoBEJAEHHE OYMCTKM TOBAPEHHOM COJIM, HAOMIOJCHHE U
OINHMCAaHUE PE3YJbTAaTOB MPOBEACHUS OIBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MaccChl,
co3/laHue MoJiesiel MOJIeKYI (IapOCTEPKHEBBIX).

Basknelue npeacTaBUTe M HEOPraHNYECKHUX BeLeCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — aneMeHT U mpocToe BEUIECTBO.
Haxoxxaenue kucimopoga B mpuposae, (QU3MUECKHe M XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcunel. Ilpumenenue xkuciopona. CrocoObl TOMYyYEeHHUS KHUCIOpoJAa B
nabopaTtopuu M HpoMmbllieHHOCTH. Kpyrosopor kucimopoga B mpupone. O30H —
AJJIOTPONHAA MOIU(BUKALIUS KHCIIOPOa.

TermoBoit 3¢ (deKkT XMMHUYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMHUUYECKHE PEAKUUHU. TOIUIMBO: Yrojib M METaH. 3arpsS3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3P QeKTa, pa3pyLIeHne 030HOBOTO CIIOA.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue Bomopoja B TNPHUPOJE,
¢bu3nyecKkre 1 XUMHUYECKUE CBOICTBA, MPUMEHEHUE, CIIOCOObI MosTydeHus. Kuciorsl u comu.

MossipHblii 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM.

®uznueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopbl. Haceiuennsle n
HEHACBILEHHBIE PAcTBOPBI. PacTBOopuMOCTh BewiecTB B Boje. MaccoBas [0Ji BELIECTBA B



pactBope. XUMHUECKUE CBOMCTBA BOJIbl. OcHOBaHuUs. Poiib pacTBOPOB B MPUPOJIE U B )KU3HU
yesnoBeka. KpyroBopoT BOJibI B MpUpoAE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OYMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeawHeHuid. Okcuanl. Kiaccuduxamnust okcumoB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHblE, aM{@OTEepHbIE) U  HECOJeo0pasyroIIue.
Homenknarypa oxcumoB. Pu3nueCcKMe W XUMHUYECKHE CBOMCTBAa OKCHIOB. llomyueHue
OKCHJIOB.

OcnoBanus. Knaccudukanus ocHoBaHMA: MIENOYM U HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuid. PU3NYECKUE U XUMHYECKHE CBOMCTBA OCHOBaHUU. IlomyueHue
OCHOBaHUM.

Kucnorel. Knaccudukaums kucnor. Homenknatypa kucnor. ®Dusuueckue U
XUMHUYECKHE CBOMCTBa KHUCJIOT. Psn axktuBHocTH MetaiuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Comu. Homenknatypa coneid. @uznueckue U Xumuueckue cBoictsa coneil. [lonyuenue
COJICH.

['eneTnueckas cBsI3b MEXKYy KJIaCCaMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEACIICHHE COAECPKAaHUA KUCIOpOAAa B BO3JYyXe, IIOJy4CHHE,
coOupaHue, pacrio3HaBaHUE U U3YUYEHHE CBOMCTB KUCIOPO/a, HAOIIOACHUE B3aUMOACHCTBUS
BEILIECTB C KHUCJIOPOJOM U YCJOBHUSI BO3ZHHUKHOBEHUS M MPEKpAIEHUs ropeHus (moxkapa),
O03HAKOMJICHHE C 00pa3laMy OKCHUIOB W OMHCAaHWUE MX CBOWCTB, MOJydyeHHE, COOMpaHHE,
pacmo3HaBaHUE M M3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aMMOJCICTBHE BOJOpPOMAA C
okcugoM menu (1) (Bo3MOXXKHO MCHIONB30BaHME BHICOMATEPUAIOB), HAOIOIEHUE 00pa3IoB
BEIIECTB KOJMYECTBOM | MOJb, HUCCIIENOBaHHE OCOOCHHOCTEHW pPAaCTBOPEHHUS BEIIECTB C
Pa3IMYHON paCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM JOJIEH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBHE BOABI C MeETaulaMU (HATPHEM U KaJbI[UEM)
(BO3MOXKHO HCIOJNB30BaHHE BUACOMATEPUAJIOB), MCCIEIOBAaHUE OOPa30B HEOPraHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHNE U3MEHEHHUSI OKPACKH MHIUKATOPOB B PacTBOpax
KHCJIOT W IIesoYel, u3ydeHue B3ammonenctBus okcuaa meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METa/llaMH, PEaKIHMi HEeUTpalu3aluu, NOJyYEHHE HEPaCTBOPUMBIX
OCHOBaHHUH, BBITECHEHHUE OJHOTO MeTajyla JPyruM U3 PacTBOpa COJHU, pEIICHHE
AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHelume Ki1acChl HEOPraHMYECKUX COCTUHEHUIN.

Iepunoanyeckuii 3axkoH u [lepuoanueckasi cucrema Xxummueckux 3jemeHton . U.
MenpeneeBa. Ctpoenue aTOMOB. Xumuueckast CBS3b. OxucIuTeIbHO-
BOCCTAHOBHUTEJIbHbIC PEAKLIUH

[lepBpie TOMBITKK KIAaCCU(PHUKAIMU XUMHUYECKUX dSJeMEHTOB. [loHsTHe O rpymmax
CXOJIHBIX DJIEMEHTOB (ILEJIOYHBIE W MIEJTOYHO3EMEJIbHBIE METAJIIbI, TajJlOTeHbl, WHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMpOTepHbIe OKCUABI U TUIPOKCUIBL.

Ilepuonnueckuit 3axoH. llepuogmyeckas cucremMa xuMuyeckux diaeMeHToB [[. M.
MenpeneeBa. KopotkoneproaHast u JuMHHONepuonHas ¢gopmsel llepuonnyeckoil cuctemsl
xumuyeckux sneMeHtoB J[. M. MenpaeneeBa. I[lepuonbl u rpynmnbl. OU3MYecKuil CMBICT
MOPSAIKOBOTO HOMEPA, HOMEPOB IEPHUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX siaep. W3orombl. Onextponbl. CTpoeHue
INEKTPOHHBIX 000J04YeK aTOMOB TepBbiX 20 XUMHUYECKHUX dJeMeHTOB I[lepuoanueckoit



cucreMsl JI. 1. MenneneeBa. XapakTepUCTHKA XMMUYECKOTO 3JIEMEHTA 110 €0 MOJIOKEHUIO B
[Tepuonnueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH  M3MEHEHMsl  pajMyca  aTOMOB  XMMHMYECKHX  JJIEMEHTOB,
METANINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyINIIaM U IEPUOAAM.

3nauenne Ilepmogmueckoro 3akoHa u llepuoanyeckod CUCTEMBI XHUMHUYECKUX
JJIEMEHTOB I pa3BUTHUs HayKu U NpakTuku. . 1. MenneneeB — yud€HbIN U IrpakaaHUH.

Xumunyeckass  cBsi3b.  KoBasieHTHass  (mosisipHass U HENOJspHasl)  CBS3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUECKHX 3JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp okucneHusi. OKHUCINTENbHO-BOCCTAHOBUTENBHBIE peakuuu. Ilpoueccs
OKHCJIEHUS U BOCCTaHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3ydeHHe oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCHIA
LIMHKA C paCTBOPaMH KHUCJIOT U IIEJIOYEH, TPOBEJECHUE OIBITOB, HIUIFOCTPUPYIOIIMX IIPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTEINIBHBIX PEAKIUH (TOPEHUE, PEAKLIUU PA3JIOKEHUS, COETUHEHUS).

Mesicnpeomemnvie céa3u

Peanuzanuss MEXNpeAMETHBIX CBA3€H IpU  U3YYEHMM XHMHH B 8 Kiacce
OCYILECTBIISICTCSI Yepe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U
MOHSTHM, SABISAIOIIMXCS CUCTEMHBIMHU JJISl OTIEIBHBIX NPEAMETOB €CTECTBEHHO-HAYyYHOTO
LUKJIA.

OOme ecTecTBEHHO-HAYYHBIE TOHSATHS: HAay4yHbIH (akT, rumore3a, TEOpHs, 3aKOH,
aHalM3, CHUHTE3, KIacCUPHUKalus, NEPUOAUYHOCTb, HAOIIOJACHHE, OSKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

@dusuka: MaTepus, aTOM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, HW30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUI 3apsi, BEIIECTBO, TelO, 00BEM, arperatHoe
COCTOSIHWE BEIECTBA, a3, (U3NUECKUE BEIMYUHBI, SIHMHUIIBI U3MEPEHUS, KOCMOC, TIaHETHI,
3BE3151, ComHIIe.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJAbI, MOJIE3HBIE
HCKOIIa€MbI€, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YecKas peakuust

[lepnonnueckuit 3akoH. Ilepuogmyeckass cucrtemMa xuMuyeckux saeMeHToB [[. WM.
MenneneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XHMHYECKHX
AJIEMEHTOB MEPBbIX TPEX NEPUOMOB, KalHs, KaJIbLUS U UX COCJUHEHUH B COOTBETCTBUU C
II0JIO’KEHHUEM DIIEMEHTOB B [lepruonndeckoil cucTeMe U CTPOCHHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUABI XUMUYECKOW CBsA3M. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBAa OT THMAa KPUCTAIIIMYECKON PEHIETKH U BUAA XUMHUUYECKOMN
CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHWMYECKHX BELIECTB. XMMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COEIMHEHU, TeHeTHIecKast
CBSI3b HEOPIaHUYECKHUX BELIECTB.

Knaccudukanus XMMHYECKMX peakUMid 1O pa3iMYHbIM TNpU3HaKaM (M0 4YuCIy |
COCTaBy YYacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIUIOBOMY 3((deKTy, M0 H3MEHEHHUIO



CTETICHEW OKHUCIICHUS XUMUYICCKUX JIEMEHTOB, TI0 00PaTHMOCTH, 110 YIaCTHIO KaTallu3aTopa).
DK30- ¥ SHIOTEPMHUYECKHE PEAKIINN, TEPMOXUMUYECKHIE YPaBHEHHUS.

[TonsiTue o ckopoct XuMudeckoit peakiuu. [ToHsTHE 00 0OpAaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakiusix. [IoHsATHE O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonarue o
kataymse. [loHsTHE O XUMHUYECKOM paBHOBeCHU. DaKTOPHI, BIMSIONINE HA CKOPOCTH
XUMHUYECKON PEaKlUU U MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, AJICKTPOHHBIN OallaHC OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHOMN peakiuu. CoCTaBlIeHUE YPABHEHHIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii C UCIOIh30BAaHIUEM METO/Ia HIIEKTPOHHOTO OaaHca.

Teopust SIACKTPOIUTUYECKON JAWCCOLMALMM. DJICKTPOIUTHI W HEDIJICKTPOJHTHL.
Katunonsl, annonsl. MexaHu3M IHUCCOLMALMN BEIIECTB C Pa3IMYHBIMU BUIAMU XUMHUYECKOMN
cBsi3u. CreneHpb auccoruanui. CHIbHBIC U CIa0bIe AIEKTPOJIUTHI.

Peakiun nonHoro oOMeHa. YcinoBusl MPOTEKaHUSI peakluii HOHHOTO OOMEHa, MOJTHBIC
U COKpallléHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOWCTBa KHUCIIOT, OCHOBAaHMM U COJied B
CBETE MPEJACTABICHUN 00 SIEKTPOJMTUYECKONW muccoruanui. KadecTBEeHHbIE peakiMu Ha
noHsl. [loHsiTHE O THApONIU3E CONEi.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJICJISIMUA KPUCTAJUIMUECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB —
METAJUIOB W HeMeTaUIoB (rpadura M anmasa), CJIOKHBIX BEIHIECTB (XJOpUAA HATpHs),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakluu OT BO3ACHCTBUS Pa3IMUHBIX
(GakTopoB, HCCIEIOBaHWE  BJEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLIMAIIMU KUCIOT, MIeIo4Ye U colieil (BO3MOXHO HCHOJB30BAaHUE BUAECO MaTEpHUAJIOB),
MIPOBEJICHUE OTMBITOB, WIUTFOCTPUPYIOMIUX MPHU3HAKK MPOTEKAHUS PEAKIMiA MOHHOTO OOMEHa
(oOpa3oBaHMe OcajKa, BbIJIEJICHHE Ta3a, 0Opa30BaHUE BObI), OMBITOB, WJUTIOCTPUPYIOLINX
MPUMEPbl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHHe, PEeaKIUH paszIoKeHus,
COCIMHEHUS), PAClO3HABAHME HEOPraHWYECKUX BEHIECTB C TIOMOIIBI0 KayeCTBEHHBIX
peaKkiil Ha MOHBI, pELIEHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTa/uibl M UX COeIUHEHU S

OOmiass xapakTepucTUKa rajoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHue W (pu3Mueckre CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XHUMHYECKHE CBOWCTBA Ha NpUMEPE XJIopa (B3aMMOAEHCTBHE C METAaUIaMH, HEMETAJUIaMH,
menoyamMu).  XmopoBojgopon. ComnsiHas KHCIIOTa, XHUMHYECKHE CBOWCTBA, TMOJYYCHHE,
npuMeHeHue. JlelcTBue XJopa M XJIOPOBOJAOPOJAa Ha OPraHU3M 4elloBeKa. Baxuelmme
XJIOPUIBI U UX HAXOXKJICHHE B TIPUPOJIE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3HUECKrue CBOMCTBA MPOCTHIX BEIIESCTB —
KHCJIOPOJIa U CEPhL. AJUIOTPOITHBIE MOAU(PUKAIIMN KUCTIOPOaa U cepbl. XUMUYECKHUE CBOMCTBA
cepbl. CepoBoOpo, cTpoeHue, GuU3NYecKue U XuMudeckue cBorcTBa. OKCUIBI cepbl Kak
MPEICTABUTENH KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (pu3nueckne U XMMHUYECKHUe CBOMCTBA
(oOmue Kak MpeACTaBUTENsI Kilacca KHCIOT U crenuduueckue). XUMHUUYECKHE PEaKIIHH,
JeKale B OCHOBE MPOMBINIICHHOTO CIoco0a MONydyeHus: CepHOM KUCIOThL. [IpuMenenue
cepHoit kucioThl. CONM CEepHOW KHCIOTHI, KAauyeCTBEHHAas peakiuus Ha Cylb(ar-uoH.
Haxoxnenue cepsl U €€ COENMHEHWI B MPHUPOAEC. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIEH



Cpellbl COEIMHEHUSMU CEpbl (KUCIOTHBIE HOXKAM, 3arpsA3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €T0 TIPEIOTBPAIICHUSI.

OOmast xapakrtepucTuka 3yeMeHTOB VA-rpynmnbl. OCoOO€HHOCTH CTPOEHHsI aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIEHHs. A30T, pacnpocTpaHEeHHE B NpUpojae, (QpHU3HUECKUue U
XUMHueckue cBoicTBa. KpyroBopor aszora B mnpupoge. AMMHak, ero (uU3NYeCKHUe U
XMMUYECKHE CBOWCTBa, MOJy4YeHHWE M TpuMeHeHue. Conu aMMOHHS, MX (QHU3HMUYECKUE U
XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuusi HA MOHbI aMMOHHS. A30THas
KHCJIOTa, €€ MojlydyeHue, (pu3ndeckue U XMMHUYEecKHe CBOMCTBa (0OIIMe KakK MpeJCTaBUTEIIs
KJlacca KUCIIOT M cnennpudeckue). Mcrnonb3oBaHre HUTPATOB U COJIE aMMOHHUSI B Ka4eCTBE
MUHEPAJIbHBIX YA00peHUiH. XUMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTUHEHUSIMU
a3oTa (KUCIIOTHbIE JIOKIM, 3arps3HEHUME BO3/1yXa, MOYBBI U BoJM0oEMOB). Docdop,
aiioTponHble  Moaudukanuu Qocdopa, ¢uznyeckrne M XUMHUUEcKue cBoiicTBa. Oxcun
docdhopa (V) u dochopHas kuciaora, GU3MIECKHE M XUMHUYECKHE CBOMCTBA, TOJIYUYCHHE.
Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX yI0OPEHUH.

OOmast xapaktepuctuka 31eMeHToB IVA-Tpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble  CTENEHU  OKUCIEHUsA.  YIIepoxa,  aJulOTPONHble  MOAM(UKALUH,
pacmpocTpaHeHHe B MpuUpoje, (QHU3MUECKMe U XHMMHUYECKHE CBOMCTBAa. AzjcopOuus.
Kpyrosopor yraepoga B mpupoge. Oxcuabl yriepoja, X (U3HUECKHE U XUMHUYECKHE
CBOWCTBa, JEHCTBHE Ha JKUBBIE OPraHU3MBbl, MOJTY4YEHHE M MPHUMEHEHHE. DKOJIOTHYECKHE
npoOyieMbl, cBsi3aHHbIE ¢ okcuaoM yriepona (IV), rumore3a T106ambHOTO MOTETUICHUS
KJIUMaTa, TapHUKOBBIA HddexT. YrompHas kucimora u €€ conmm, UX QU3HUECKHE |
XMMHYECKHE CBOICTBaA, MOJy4YeHHE M NpuMeHeHue. KaduecTBeHHasl peakuus Ha KapOOHaT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIHMIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35HCTBE.

IlepBoHayabHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COETUHEHUSAX YTiepoia
(MeraH, STaH, J3TWUJIEH, allETUJIEH, 3TaHOJ, IJIMLEPHUH, YKCycHas kuciora). llpuponnsie
UCTOYHUKU YIJI€BOJOPOJOB (Yroijib, IPUPOAHBIN Ia3, HE(Th), MPOIYKTHl UX MEepepadOTKU
(Oen3uH), WX poiab B OBITY W NPOMBINUICHHOCTH. [loHATHE O OHMOJIOrMYECKH Ba’KHBIX
BELIECTBAaX: JKUpax, OesikaX, yrieBoJax — M MX pOJIM B JKU3HU yeloBeka. MarepuanbHOe
€/IMHCTBO OPTaHUYECKHUX U HEOPTaHUUECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, IMOJIyYCHHE M TPUMEHEHHE.
Coenunenus kpemHus B mpupone. OO6mue mnpeactaBineHuss o0 okcune kpemuus (1V) u
KpeMHHMEBOH kuciore. CHIMKAaThl, MX HCIHOJb30BaHHE B OBITY, B IPOMBIIUIEHHOCTH.
Baxkneiiimve cTpouTenbHble MaTepUalbl: KEpaMHUKa, CTEKIIO, IEMEHT, OETOH, KeJle300€TOH.
[IpoOnembl 0e30maCHOTO MCIOJIB30BaHMUSA CTPOMTENBHBIX MAaTepHajoB B IOBCEIHEBHOU
KHU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHHe O00pa3lloB HEOPraHWYECKHUX BEIECTB, CBOWCTB COJSHONH KHCJIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX pPEaKIHMi Ha XJIOPHI-MOHBl M HaOJIOJACHHWE IPH3HAKOB HX
MIPOTEKAHHUs, OMBITHI, OTpaXKarouye (pU3nYecKue U XMMHUYECKHUE CBOMCTBA TaJIOTEHOB U UX
COEJIMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPHUAJIOB), O3HAKOMJIEHHE C OOpa3laMu
XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJIEHUE C 00pa3liaMu cepbl U €€ COeTMHEHUSIMU (BO3MOXKHO
WCIIONIb30BAaHUE BHJIEOMATEpPHANIOB), HAOJIOIEHHE TIporecca OOYIJIMBaHUS caxapa TOJ
NENUCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCJIOTBHI, M3yYEHHUE XMMHMUYECKHUX CBOMCTB



pa30aBleHHON CEpPHOM KHCJIOTHI, MPOBEACHWE KAUYECTBEHHOH peakuuu Ha Cynb(ar-uoH u
HaOI0/IeHne MpU3HaKa €€ MpoTeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKHMMH CBOWCTBAMHU a30Ta,
dochopa u ux coequHEHHH (BO3MOXHO HCIOJIb30BAaHUE BUAEOMATEPHATIOB), O00pa3LaMU
a30THBIX M (OCPOPHBIX yHOOpEHUH, MOTydeHHe, COOMpaHue, Paclo3HABAHUE U W3YYCHHE
CBOMCTB aMMHaKa, IpOBEJeHHE KaUeCTBEHHBIX peakluil Ha MOH aMMOHUS U (ocdar-uoH u
M3y4eHUE IPU3HAKOB HUX IIPOTEKaHUS, B3aUMOJECHUCTBHE KOHLEHTPUPOBAHHOM a30THOM
KHCIIOTBI C MeJbI0 (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEpUANIOB), H3y4EHUE MoOjeei
KPUCTAINTMYECKUX PEmETOK anMmasa, rpaduta, QymnepeHa, 03HAKOMIIEHHE C IMPOLIECCOM
aJicopOIMK PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTHUBOTa3a,
MoJIyueHue, COOupaHue, pacrlo3HaBaHre U U3y4eHUE CBOMCTB YIIIEKUCIIOTO rasa, MpoBeIeHUE
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CUJIMKAT-MOHBI W M3YyYEHHE TNPU3HAKOB HX
MIPOTEKAaHUs, O3HAKOMJIEHWE C TNPOAYKLHEH CHJIMKATHOM IPOMBIIIIEHHOCTH, PEIIEHUE
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxxHelre HeMeTalulbl U UX COEMHEHUS.

MeTajuibl M X COCAUHECHUSA

OOmrast XapakTepHCTUKAa XMMHUYECKHX DJEMEHTOB — METAJUIOB Ha OCHOBAaHUHM HX
nonoxeHuss B Ilepumonnueckoil cucreMe xumudeckux sneMeHtoB JI. M. MenpaeneeBa u
cTpoeHust aromMoB. CTpoeHHe MeETaIoB. Merauueckas CBA3b U MeETAJUIMYECcKas
KpUCTaJIJIN4ecKasl pemérka. DIeKTPOXUMHUECKUN Psii HAaNpsDKEHUH MeTaiioB. dusndeckue
U XUMHYEeCKue cBoicTBa MeTamuioB. OOmiue crnocoObl monyueHuss metasio. [loHsTue o
KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTanb, YyryH,
TIOPAIIOMUHMM, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIECHHOCTH.

[{enounble MeTasuIbL: TONIOXKEHUE B [lepuoanyeckoii cucreMe XUMUYECKUX 3JIEMEHTOB
JI. . MengeneeBa, CTpOoeHHME HMX aTOMOB, HaxoxiaeHue B mnpupoxae. dusmyeckue u
XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUABI M TUIPOKCHUIIBI HATPUS U
kanus. [[pumeHenne menoYHbIX METaIOB U UX COEUHEHUI.

[IlesoyHO3eMeENBHBIE METAJUIBI MarHuil M KajlbLui: nojiokeHue B [lepnoamdeckoit
cucteMe XxuMuueckux 3neMeHToB [[. . MenneneeBa, cTpoeHHME UX aTOMOB, HAXOX/ICHHUE B
npupoge. Pusznueckue U XMMHUYECKHE CBOWCTBA MarHus U Kaiublusd. Baxheumwe
COCIMHECHUS Kalblusg (OKCHA, THUAPOKCHA, coiu). JKECTKOCTHP BOABI W CIOCOOBI €€
YCTpaHEHHS.

Anromunuii: nonoxxenue B llepuonnueckoil cucreMe xumuueckux snemeHtos JI. U.
MenzeneeBa, CTpoeHHME aTOMa, HaxoxjaeHue B mnpupoje. dusznueckue U XUMUYECKUE
CBOIcTBa amoMuHUsA. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCHIA ATFOMUHHUS.

Kenezo: nmonoxkenue B Ilepronnueckod cucreme xuMuueckux saeMmeHtoB . W
MeHnaeneeBa, CTpOEHHE aroMma, HaxoxaeHue B npupoge. Du3nyeckue U XUMUYECKHE
cBoiicTBa xene3a. Oxcuapl, ruapokcuasl u comu sxenesa (ll) m xeneza (Ill), ux cocras,
CBOICTBA U MOJYYECHHE.

Xumuueckuii IKCnepuMeHm:

O3HAKOMJICHHE C 0Opa3lamMy METaUIOB M CIUIABOB, MX (PU3UYECKUMHU CBOHCTBAMH,
U3Yy4YEHHE PE3yIbTaTOB KOPPO3UU METAUIOB (BO3ZMOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
O0COOCHHOCTEl B3aUMOJEHCTBUS OKCHJA KalblMsi M HATpus C BOAOW (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHUANIOB), HCCIEIOBAaHUE CBOWMCTB JKECTKOM BOJABI, IMpoIecca
TOpEeHUs *Kejle3a B KUCIOPOoJe (BO3MOXKHO HCIOJNb30BaHHE BUAECOMATEPUAJIOB), MPU3HAKOB
IIPOTEKAaHNsI KaUECTBEHHBIX pEaKLUi HA NOHBI: MAarHus, KaJblMsl, AIFOMUHHUS, LINHKA, JKEe3a



(1) u xene3a (M), meau (1), HabmOCHUE U ONMUCAHKE TPOIIECCOB OKPAIIUBAHUS TJIAMCHU
MOHAMM HATpus, Kajus M Kaublus (BO3MOXHO MCHOJIb30BaHUE BHJIEOMATEpUAIOB),
uccliieioBaHle aM(OTEPHBIX CBOWCTB THAPOKCHIA AIFOMUHUS U THIPOKCUAA ITUHKA, PEILICHHUE
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHel1e MeTaibl U UX COEAMHEHUS».

XuMHS H OKpPYIKaloIas cpeaa

BemecrBa u Marepuansl B I[IOBCEJHEBHOM JKU3HM 4eloBeKa. besomacHoe
WCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBasi moMoIp npu XUMHYECKUX
0’KOrax U OTPABIICHUSIX.

XUMHUYECKOE  3arpsA3HEHHE  OKpyKarwolleld cpeabl (IpelenbHas — J0ImycTuMas
KOHIIeHTpanus Bemects, nainee — [1JIK). Poas xumun B pemreHnn 3K0I0ruIecKux mpooem.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0pas3loB MaTepualioB (CTEKJIO, CIUIaBBl METAJJIOB, IOJMMEPHbIE
MaTepualbl).

Meoscnpeomemmnvwie ceazu

Peanuzanusi MeXNpeaAMETHBIX CBA3€dl INpu M3ydyeHUM XuMuu B 9  Kiacce
OCYIIIECTBIISIETCSl UYepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX MOHSATUH, TaK U
MOHSTHUM, SABIIAIOIIMXCS CUCTEMHBIMHU JJISl OTIEIBbHBIX NPEAMETOB €CTECTBEHHO-HAYyUYHOI'O
LUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIC MOHSATHUS: HAay4yHBId (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanmu3, CHHTE3, Kilaccu(uKauusi, TIEepPUOJUYHOCTh, HAOIIONEHHE, OSKCICPUMEHT,
MOJIETUPOBaHUE, HW3MEpPEHHe, MOJENb, SBJIEHUE, NapPHUKOBBIM 3(¢eKT, TexXHOIOorus,
MaTepuabl.

@dusuka: MaTepus, aTOM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, HW30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYNa, SJEKTPUUECKH 3apsi, NPOBOJHUKH, IOJYIPOBOIHUKH,
JMRJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, T€I0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTaJUIMYECKas peIIETKa, CIJIaBbl, (PU3MUECKHE BEJIWYHUHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE3/b1, COTHIIE.

Buonorus: gorocunres, apixanue, 6mocgepa, 3IKOCUCTEMa, MUHEpaIbHbIE yI00peHus,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHThI, TUTATEJIbHbIE BEILIECTRA.

l'eorpadusa: atmocdepa, rumpochepa, MUHEpANbl, TOPHBIE TOPOJbI, MOJIE3HBIE
HCKOIIa€MbI€, TOIJIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHA HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNabTaThl OCBOEHHUS IMPOTrpaMMbl OCHOBHOTO OOMIEro 00pa3oBaHUS
JOCTUIalOTCA B XOAC OGy‘ICHI/ISI XM B CIOHUHCTBC y‘-I€6HOI71 1 BOCIIHMTATEIbHOMU
ACATCIBHOCTH B COOTBETCTBHH C TpaJUIIMOHHBIMU pOCCI/IfICKI/IMH COOUOKYJIBbTYPHBIMHU H
JyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMU, NPHUHATHIMU B OOILIECTBE NpaBWIAMU U HOPMaMHu
MOBEJICHUSI U CIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMSA, CAMOPA3BUTUS M COIMAIH3AIMU
o0yJaronmxcsi.

JIMYHOCTHBIE PE3yJabTaThl OTPAKAaIOT TOTOBHOCTh OOYYArOLIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHUBHBIX IIECHHOCTHBIX OpI/IGHTaI_[I/If/’I " paCIMPCHUC OIbITAa ACATCIBHOCTH Ha eé
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOro BOCIIUTAHMSI:

LIEHHOCTHOI'O OTHOILIEHUA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY H
HayYHOMY HACJIEUI0, IOHUMaHMs 3HAueHHs XUMHUYECKOM HayKd B KHM3HM COBPEMEHHOTO
o011ecTBa, ClIOCOOHOCTH BIIAIETh JOCTOBEPHOI HH(OpMaIuei 0 nepeoBbIX JOCTHKECHHUIX U
OTKPBITHUAX MHpOBOfI W OT€YECTBEHHOM XUMHHU, 3AUHTCPCCOBAHHOCTU B HAYYHBIX 3HAHUAX 00
yCTpoiicTBEe MUpa U 00LIECTBA;

2) rpaKIaHCKOTr0 BOCTIMTAHUSI:

MpEACTAaBJICHUA O COLOHAJBHBIX HOpMax M IpaBUIIaxX MEKIMYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE, = KOMMYHMKATUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIE10BATENbCKOM, TBOPYECKOM W JAPYrUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HoOO0pa3HOW COBMECTHOM [€ATEIbHOCTH INPHU BBHINOJIHEHWH Y4eOHBIX, MO3HaBaTEJbHBIX
3aja4, BBIINOJHEHUH XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHMM Y4YeOHBIX IPOEKTOB,
CTpEMJICHMSI K B3aMMOIIOHMMAHHWIO M B3aUMOIIOMOLIM B TIpolecce JTOM yueOHOM
JeSITeIbHOCTH, TOTOBHOCTH OLICHWBATh CBOE IMOBEJIEHHE M IOCTYNKH CBOMX TOBapHIIeH c
MO3UIIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C yqéTOM OCO3HaHHuA HOCJICI[CTBI/Iﬁ MMOCTYIIKOB,

3) HEeHHOCTH HAYYHOr'0 MO3HAHUS:

MHUpPOBO33PDEHUYECKHE TIPEICTaBIEHUS O BEIIECTBE U XUMHMYECKOW peakiuy,
COOTBCTCTBYIOIIIUC COBPCMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABJISAFOIINC OCHOBY IJIA
MOHMMAHMUS CYHIIHOCTM HAy4YHOM KAapTUHBI MHpa, TMPEACTaBIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aUMOCBS3SX 4YEJIOBEKA C MPUPOAHOM cpenoi, o
PO XMMHUHU B ITO3HAHWUHU 3THUX SaKOHOMepHOCTCﬁ;

[I03HABATEJIbHbIE MOTHBBI, HAIPaBJICHHbIE HA IOJYYE€HHE HOBBIX 3HAHUHM MO XUMHH,
HeoOxonuMbIe Il OOBSICHEHUS] HAOMI0JAaeMBIX MPOIECCOB W SIBICHMIA, MMO3HABATEIHHOM,
MH(OPMALIMOHHOW M YMUTATENbCKOW KYJIBTYPhl, B TOM YHCJIE HaBBIKOB CaMOCTOSITEJIbHOMN
paboThl ¢ y4yeOHBIMM TEKCTaMM, CIPABOYHOW JIUTEPAaTypod, NOCTYMHBIMM TE€XHUYECKHUMHU
cpeacTBaMu MH()OPMALMOHHBIX TEXHOJIOTUH;

HWHTEpEC K OOYUYCHHIO U TTO3HAHMIO, JTFOO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00Opa30BaHUIO, IPOEKTHOM M HCCIEN0BATEIbCKON JIEATENBHOCTH, K OCO3HAHHOMY
BBIOOpY HANPaBICHHOCTH U YPOBHSA 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupOBaHUS KYJIbTYPbI 3/10POBbSI:



OCO3HAHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JI0POBBIA 00pa3 KM3HU, OCO3HAHWE TOCIICJACTBUA W HEMPHUSATHE BPEIHBIX
npuBbIYEK (YMOTpeOIeHHs alKOrojs, HAPKOTHUKOB, KypeHus), HEOOXOAMMOCTH COOIIOCHUS
MpaBWJI OE30MACHOCTH MPH OOpAaICHHH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY M pEasbHOMN
KU3HU;

5) Tpy10oBOTr0 BOCIIMTAHUS:

WHTEpPEC K TPAKTUYECKOMY H3y4deHHI0 mpodeccuidi W Tpyaa pa3IdudyHOTO poja,
yBOXKEHUE K TPYAY M pe3ylbTaTaM TPYAOBOH NEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE
MPUMEHEHHUST TPEIMETHBIX 3HAHWA MO0 XHMHH, OCO3HAHHBIM BBIOOp WHIWBHYaTIbHOMN
TPAeKTOPUH MPOIOJDKEHUS 00pa30BaHMsI C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHemHoil mpodeccruoHanbHON
NESTENBbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B
npodecCuoHaIBHOM CpeIe;

6) 3K0J10rM4ecKOro BOCHUTAHMA:

9KOJIOTUYECKH 1I€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE€ KaK MCTOYHUKY >KHU3HU Ha
3emite, OCHOBE €€ CYyIECTBOBAaHMS, TOHUMAaHHUE IIEHHOCTH 370POBOTO M O€301acHOro oOpasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY M TICHXUYECKOMY
3I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIIOICHUS MTPaBUJI O€301aCHOTO TOBEACHUS TP paboTe C
BEIIIECTBAMHU, a TAKXKE B CUTYaIIUSIX, YTPOKAIOIINX 3JI0POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MMOJTy4aeMbIe MPU W3YYCHUU XUMUH, IS PEIICHUS
3a/1a4, CBS3aHHBIX C OKpYXarloLled TMPUPOTHOM Cpenoil, JUId TOBBILIEHHUS YPOBHSA
9KOJIOTHYECKON KYNbTYpPbI, OCO3HAHMS TJI00ANBFHOTO XapaKTepa SKOJOTHMUECKUX MpoOieM U
MyTeld WX PEeHIeHHs] MOCPEICTBOM METOJIOB XUMHUH, YKOJOTHYECKOTO MBIIUICHUS, YMCHHS
PYKOBOJCTBOBATHCS UM B TTO3HABATEIIBHON, KOMMYHHUKATHUBHOW W COIIMATLHOM TTPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yabTaTOB BBIICISIOT 3HAYMMBIE IS OPMHUPOBAHUS
MHPOBO33pEHHUs 001IeHAYYHbIE TTOHATHUS (3aKOH, TEOPHsl, IPUHIIHIL, TUIOTE3a, (aKT, CHCTEMa,
MPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOpbIe HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
Y4eOHBIX TMPeIMeTax M IMO3BOJIIIOT Ha OCHOBE 3HAHWH W3 3TUX MPEIMETOB (POPMHUPOBATH
MpeACTaBICHUE O METOCTHOW HAyYHOW KapTHUHE MUpPa, U YHUBEpCAJIbHbIC yUeOHBIC EeHCTBHS
(mo3HaBaTenbHbIe, KOMMYHUKATHUBHBIE,  PETYISITUBHBIC), KOTOpblE  OOECIEYHBAIOT
(hopMHUpOBaHHE TOTOBHOCTH K CAMOCTOSITEILHOMY IIJTAHUPOBAHUIO W OCYIIECTBICHHUIO
y4eOHOH JAeATEITHLHOCTH.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE el CcTBUS

ba3oBble Jornyeckue aeiicTBUs:

YMEHHS HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOSHHUU 3HAHUM:
pacKpeIBaTh CMBICI XUMHUYECKUX TOHATHH (BBIIEIATH WX XapakTEpHBIC NPH3HAKH,
yCTaHABJIMBATh B3aWMMOCBSI3b C JIPYTUMU TIOHATHSAMH), HCIIONB30BaTh TOHATHS IS
OOBSICHEHUSI OTHCNBHBIX (DAKTOB U SABIEHUH, BBHIOUPATh OCHOBAHUS U KPUTEPUU JUIS
KJIaCCU(UKAIIMA XUMHUSCKHUX BEIICCTB U XMMHUYSCKHUX PEAKIIMHA, yCTaHABIMBATH MPUIHHHO-
CJIE/ICTBEHHBIC CBA3M MEXKIYy OOBEKTaMU H3YYEHHs, CTPOUTH JIOTMUECKHUE PACCYXKICHUS
(MHIYKTUBHBIC, ICTYKTUBHBIC, TI0 aHAJIOTHH ), JIEJIaTh BBIBOBI U 3aKIIOUCHHUS;

yYMEHHE MPUMEHSATH B IPOIIECCE MO3HAHUS TOHATHS (TIPeIMETHBIC U METAPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, UCIOIb3yeMble B XMMHH, MPEOOPa30BHIBATH IIUPOKO



IIPUMEHSIEMbIE B XHMHUU MOJEJIbHBIE INPEJACTaBICHUS — XMMHMUYECKUH 3HaK (CUMBOI
JJIEMEHTa), XUMHYecKas (GopMyila M ypaBHEHHE XUMUYECKOW peaklud — MpU pelIeHUu
y4eOHO-TIO3HABATENbHBIX 3a7a4, C Y4ETOM ATHX MOJENbHBIX MPEICTABICHUN BBISIBIATH U
XapaKTepu30BaTh CYIIECTBECHHbIC MPU3HAKU U3Y9aEMBIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U
XUMHUYECKHUX PEaKIHil, BBIABIATH 00IIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U
U IPOTUBOPEYHS B U3yYaeMbIX MPOLIECCAX U SBJICHUSX.

Ba3zoBble uccienoBareibckme 1eiCTBUSA:

yYMEHHE UCIOIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a
TaK)Ke B KauecTBE OCHOBBI s (DOPMUpPOBaHHMS THIIOTE3BI IO IMPOBEPKE MPAaBUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHHIA;

MPUOOpPETEHNE OMbITA M0 TUIAHWPOBAHUIO, OPTaHU3AINN U TMPOBEICHUIO YYCHUUECKHUX
HKCIEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJJOM MPOIIEeCcca, CAMOCTOSATEIIEHO POTHO3UPOBATH
€ro pesynapTaT, (GopMylIHpoBaTh OOOOLIEHHS W BBIBOJABI IO pPE3yJbTaTaM IPOBEIEHHOTO
OTIBITA, UCCIIEIOBAHMUS, COCTABIATH OTUET O MPOJeaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpATh, aHATU3UPOBATh U HHTEPIPETUPOBATH WMH(GOPMALIUIO Pa3IUUYHBIX
BUJIOB ¥ (OPM MPEACTABICHUS, MOTYIaeMYI0 U3 Pa3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs
JuTepaTypa XHMHUYECKOTO COJAEpXaHMs, CHpaBOYHbIE mocoOus, pecypchl HMHTepHeTa),
KPUTHYECKH OIICHUBATh MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPHUMEHSATh pPA3JIMYHbIE METOABl W 3alpochl MpHU TOUCKE U oTOOpe
nH(pOpMallUd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JI BBINOJHEHUS YYEOHBIX U
MO3HABATENbHBIX 33/1ad  ONpEAENEHHOrO0 THIA, NPUOOpEeTEeHHEe OIbiTa B 00JacTU
WCTIOJIb30BaHUST MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJCHHE KYyJIbTYypOn
AKTUBHOTO HCIOJb30BAaHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPAThH
ONTUMAaJBHYIO0 (OpMY MpeACTaBlIeHUs HH(DOPMAIMKM ¥ WILTIOCTPUPOBATH pelIaeMble 3a/1auu
HECJIO)KHBIMU CXEMaMH, AHarpaMMaMH, IpYTUMHU GOopMaMu TpapuKu U UX KOMOWHAIHSIMU;

yYMEHHE HUCTOJIb30BaTh U aHAIU3UPOBATH B IMpOLECCe YUeOHOW M UCCIEN0BATENbCKOM
JESITeTbHOCTH HWH(POPMALMIO O BIUSHUU MPOMBIIUICHHOCTH, CEIbCKOTO XO3iHWCTBA U
TPaHCTIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH NPUPOJHOM CPEBI.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

yMEHUsl 3aJaBaTh BONPOCH (B XoJe Auaniora M (Wiu) AUCKYCCHM) IO CYILECTBY
oOcyxnaeMoil TeMbl, (OPMYIHPOBATH CBOM NPEJIOKEHHUS] OTHOCHUTEIBHO BBIMOIHEHUS
MIpeITI0KEHHOM 3a/1a4H;

YMEHHs TPEACTaBIATh IOIYYEHHbIE PE3yJbTaThl MO3HABATEJIbHON JEATEIbHOCTH B
YCTHBIX M THCHBMEHHBIX TEKCTax; JejaThb MPe3eHTAIMI0 pPEe3yJbTaTOB BBHINOJHEHUS
XUMHUYECKOTO JKCIEpUMEHTa (JabopaTopHOro OmbITa, JAa0OpPaTOPHOW paboOTHI IO
HCCJIEIOBAaHUIO CBOMCTB BEILLIECTB, Y4€OHOT0 MPOEKTA);

yMeHHsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATENbHOM
U HUCCIICJIOBATENICKOM JIEATENIbHOCTH NPU PELICHHM BO3HUKAIOLIMX IMpPOOJEM Ha OCHOBE
yuéra OOIIMX MHTEPECOB W COIVIACOBAaHMUS MO3ULUN (00CyXkIeHHs, OOMEH MHEHHUSMH,
«MO3TOBBIE HITYPMbI», KOOPJAUHAILIMS COBMECTHBIX ACHCTBHIA, ONMpeleieHne KPUTEPUEB IO
OLIEHKE KaueCTBa BBHITIOJIHEHHOW PabOThI U IpyrHe).

PerynsaTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicCTBUSA:



YMEHHUE  CAMOCTOSITEJIbHO  ONpEAENATh  LEIu  JeATENbHOCTH,  IUIAHUPOBATb,
OCYIIECTBIATh, KOHTPOJMPOBATbH M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
JesITeIbHOCTb, BbIOMpaTh HanbOosnee 3((EeKTUBHBIE CHNOCOOBI pELIeHHs YY4eOHBIX U
[I03HABATENbHBIX 33/1a4, CAMOCTOSITENIBHO COCTaBJIATh WIW KOPPEKTHUPOBATh MPEJI0KEHHbII
QITOPUTM JEHCTBUM IpPH BBHIMOJIHEHUU 3aJaHUN C Y4ETOM IMOJIyYE€HHS HOBBIX 3HAHUN 00
M3y4aeMbIX OOBEKTaxX — BELIECTBaX M PEAKIMsIX, OLEHUBATh COOTBETCTBUE IOJYYEHHOIO
pe3ynbTaTa 3asBICHHON L€, YMEHHME HCHOJIb30BaTh U AHAIU3HPOBATh KOHTEKCTHI,
IIpeJIaracMble B YCJIIOBUH 3aJaHUM.

INPEIMETHBIE PE3YJIbTATbHI

B cocrtaBe mpeameTHBIX PE3yNbTATOB IO OCBOCHUIO 0053aTEIBHOIO COJEPIKAHUSA,
YCTAQHOBJIEHHOTO JIaHHOM (enepaipHOH pabodeil NporpamMMmol, BBIIEISIOT: OCBOEHHbBIE
o0yJaromuMHCs Hay4YHblEe 3HAHUS, YMEHHS M CHocoObl AeicTBuil, cnenuduyeckue amis
IpeaIMETHON 00macTu «XUMHA», BUIBl AEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHHUSA, €r0
UHTEpHpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHMIO B PAa3JIMYHBIX Y4eOHBIX M HOBBIX
CUTYaLUsIX.

K xoHIly 00y4eHus B 8 Kiacce nmpegMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUIA:

® DACKpBIBaTh CMBICJI OCHOBHBIX XMMHYECKUX MOHATHH: aTOM, MOJIEKYJA, XUMHYECKUAN
9JIEMEHT, IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMeECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTh, OTHOCUTENIbHAs aTOMHasi M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca, MaccoBas OO XUMHYECKOIO
3JIEMEHTa B COEJAMHEHHUH, MOJIAPHBI 00BEM, OKCHJ, KHUCJIOTa, OCHOBAHHUE, COJb,
JEKTPOOTPUIATENIHOCTh,  CTENEHb  OKUCJIEHMS,  XUMHYecKas  peakuus,
KJaccu(UKalus peakiuil: peakluu COeAMHEHUs], PEaKIUU Pa3IoKeHHs, PeaKLuu
3aMEUICHUs, peakuu OOMeHa, HK30- U HHIOTEPMHUYECKUE PEAKIMH, TEIJIOBOH
s dexT peakuu, SIPO aroMa, SICKTPOHHBIA CIIOM aToma, aTOMHasi OpOWTalb,
paaguyc aroma, XMMUYeCKas CBs3b, IOJIIpHAs M HEINOJISIpHAs KOBAJECHTHAs CBSI3b,
HMOHHAas CBSI3b, HOH, KaTHOH, AaHHWOH, pAacTBOpP, MaccoBasl JI0Jid BEIIECTBa
(MpolieHTHAs: KOHIIEHTpPAaLUs) B pacTBOPE;

® JUITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATHM M NPUMEHSTH 3TU
HOHATHS ITPU ONIMCAHUM BEILIECTB U UX IPEBPAICHUN;

® JICTIOJIb30BaTh XMMHYECKYI0 CHUMBOJHKY Ui COCTaBJICHUS (OPMYN BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUH;

® OIIpE/ICNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEJUHEHUSX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OWHApHBIX COCIUHEHHUSAX, MPUHAIJIECKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJacCy CO€IMHEHUH 1o ¢GopMmynaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAs U HOHHAs1) B HEOPIaHUYECKUX COCITMHEHHUSAX;

e packpeiBaTh cMbICH llepuonuyeckoro 3akona [[. M. Menneneesa: 1eMOHCTPUPOBATH
IIOHMMAaHHE NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT HX
nojiokeHuss B Ileproguueckoll cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTaapo;

® OIIMCHIBATh U XapakTepu3oBaTh TalOauuHyto ¢opmy Ilepuonnyeckoit cuctembl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noArpymnmna (A-rpynmna)» u
«mobounast moarpynma (b-rpynma)», manble u OONbIIME TEPHOJBI, COOTHOCHUTH



o0o3HaueHus, KoTopele wuMerTcs B Tabmune «llepmoguueckas cucrema
xuMuueckux sneMeHToB . M. MeHueneeBa» C YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsj]l sapa, oO0Ilee 4Yucio
AJIEKTPOHOB U PACIIPEAEICHUE UX T10 AIEKTPOHHBIM CIIOSIM);

e KJIacCU(PUIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMHUUECKHE
peakuuu (MO YMCIy U COCTaBY y4aCTBYIOLIUX B PEaKLUU BELIECTB, [10 TEIJIOBOMY
ahdexry);

® XapaKTepH30BaTh (OMUCHIBATH) OOILIME XUMHUYECKHE CBOWCTBA BEILECTB Pa3TUYHBIX
KJIaCCOB, TMOJTBEp)KJasi OINUCAaHUE TMPUMEPAMHU MOJIEKYISPHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIUil;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAIICHHI B PA3IMUHBIX YCIOBUSIX;

® BBIYUCIISTh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO
JIOJII0  XMMHUYECKOTO 3JeMEeHTa M0 (opMylie COCIMHEHHS, MAacCOBYIO JOJIIO
BELIECTBA B paCTBOPE, MPOBOJUTH PACUETHI 10 YpaBHEHUIO XUMUYECKOHN peaKlnu;

® IPUMEHATH OCHOBHBIE OTEpPAallMi MBICIUTEIBHON NEATEeIbHOCTH — aHaJIN3 U CHHTE3,
CpaBHEHHE, O000OIIEHUE, CHUCTEMATU3AlMI0, KJIAcCU(DUKAIMIO,  BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H — /ISl N3Y4YEHHUs CBOWCTB BEIECTB U XMMHUECKHUX
peakiuii, ecTeCTBEeHHO-HAyUYHbIE METOJbl TMO3HAHHUS — HAOIIOJCHHE, W3MEpEHUE,
MOJIETUPOBAHUE, SKCTIEPUMEHT (peabHbIA U MBICICHHBIN);

e ClIe/IOBATh NPaBWJIAM TIIOJIb30BAHUS XHMHYECKOH TOCyaod H  J1abOpaTOPHBIM
0o0opy/soBaHUEM, a TaK)Ke MpaBHJiaM OOpallleHUs! C BEIIECTBAMU B COOTBETCTBUM C
UHCTPYKIIUSIMU TIO0 BBHIMOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYICHUI0O W COOMpaHUIO Ta3000pa3HBIX BeEIIECTB (BOAOPOAA W KHUCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C OINpeAeNEHHOW MacCOBOW J0Jied PacTBOPEHHOTO
BEIIECTBA, IUJIAHUPOBATH M  TPOBOJUTH XHMHYECKHE OKCIEPUMEHTHl IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIOT C IOMOIIBIO MHIUKATOPOB (JIAKMYC,
dbenondranern, METUIOPAHK U IPYTHE).

K xonmy o0ydyenus B 9 kiaacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI

OTpakaTb C()OPMUPOBAHHOCTH Y OOYyUAIOIIUXCSI YMEHHI:

® PaCKpBIBaTh CMBICII OCHOBHBIX XMMUYECKHX TMOHATHUN: XUMUYECKUN SJIEMEHT, aToM,
MOJIEKYJa, HWOH, KaTHOH, AaHHOH, NPOCTO€ BELIECTBO, CIJIOXHOE BELIECTBO,
BaJICHTHOCTh, JJEKTPOOTPUIATENLHOCTh, CTENEeHb OKUCICHHS, XUMHUYECKas
peaxiysi, XMMHUeCcKasi CBSA3b, TEIUIOBON 3P (PEKT peaKkiuu, MOJb, MOJISAPHBINA 00BEM,
pacTBOp, AJIEKTPOJIUTBHI, HEIJIEKTPOIMUTHI, DJIEKTPOJIUTHYECKAss JUCCOLHAIIMS,
peakiuu MOHHOTO0 OOMEHa, KaTaau3aTop, XMMHYECKOe PaBHOBECUE, OOpaTHMBbIE U
HeoOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEID,
BOCCTAaHOBUTENb, OKUCJICHHE W BOCCTAaHOBJICHHE, aUIOTpOmnus, amM¢pOoTepHOCTH,
XUMHUYECKasi CBsi3b (KOBaJCHTHAsl, WMOHHAs, METAJUITMYECKas), KPHUCTaLUTNYeCKas
peléTKa, KOPpO3us METAJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKIHH,
npenenabHo gomnyctumMas koneHnTpanus [1/1K Bemiectsa;

® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHATHH M MPUMEHSTH 3TH
MOHSATHS MIPU ONMUCAHUH BEIIECTB U UX MPEBPAIICHUI;



® JICTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JMJISI COCTaBiCHHS (OPMYJT BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIUH;

® OIIPE/ICNIATh BAJEHTHOCTh W CTENEHb OKHCIEHUS XUMHYECKHX JJIEMEHTOB B
COEIMHEHUSIX PA3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OMpeneIEHHOMY
KJIaCCy COCJIMHEHUN 1Mo (opMyJiaM, BUJ XUMHUYECKOHN CBS3H (KOBAJICHTHAS, HOHHAS,
MeTaJlJIn4yeckasl) B HEOpPraHMYECKHX COEJUHEHHSX, 3apsj HOHA MO XUMHYECKOU
dopmyne, xapakrep cpeibl B BOJIHBIX PAacTBOpaX HEOPraHMYECKUX COEIMHEHMH,
TUI KPUCTAJUIMYECKOHN pelIETKN KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMmbich [lepuoanueckoro 3akona J[[. . Menzaeneesa u 1eMOHCTPUPOBAThH
€ro IOHMMaHHWE: ONHUCHIBATh W  XapaKTepU30BaTh  TaOMUYHY0  (GOpMy
[leproanueckoi CUCTEMBbI XUMUYECKUX SJIEMEHTOB: pPa3jiNyaTh MOHITHS «TJIaBHAS
noarpynna (A-rpynmna)» u «nobouytnast noarpynna (b-rpynna)», mansie u Gonplne
NepUoAbl, COOTHOCUTh OOO3HAYEHUs, KOTOpPhIE HUMEIOTCS B MEPUOANYECKON
TabJMlle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB M 3aps AApa, o0lIee YUCIIO 3JIEKTPOHOB U PaCIpeesieHUe UX
M0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B HW3MECHEHHH
CBOWCTB 3JIEMEHTOB U MX COEAMHEHUH B IpejesiaX MalbIX MEepHOAOB M TJIABHBIX
HOJArPYMII ¢ YYETOM CTPOEHUS UX aTOMOB;

e KJIacCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA, XUMHUUECKHE
peakuuu (MO YMCIy U COCTaBY y4aCTBYIOLIUX B PEAKLUU BEUIECTB, [0 TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENeHEeW OKUCICHHUS XUMUYECKHUX 3JIEMEHTOB);

® XapaKTepH30BaTh (OMHUCHIBaTH) OOIIMEe W crHeuu(puyeckrue XHUMHUYECKHE CBOMCTBA
OPOCTBIX W CIOXKHBIX  BEHIECTB, IMOJTBEp)KIash OINUCAaHUE IpUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINH;

® COCTaBJISITh YPABHEHHUS JIEKTPOITUTHYECKON TUCCOIMALIMM KHUCIIOT, IIEJI0YE U COJIEH,
NOJHBIE M COKpalEHHbIE YpaBHEHHs peakluii HMOHHOrO OOMEHa, YpaBHEHUS
peakuuid, TMOATBEPXKJAIOIIUX CYIIECTBOBAaHHME TI'€HETUYECKON CBS3M MEXIy
BEIIECTBAMH PA3IUYHBIX KJIACCOB;

® PacKpbIBaTh CYLIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IMOCPEACTBOM
COCTaBIIEHUS AJIEKTPOHHOTO OajaHca STUX peaKlui;

® [IPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BOZMOXHOCTHU
MPOTEKaHUsI XMMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

® BBIYUCIISITh OTHOCUTENIbHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MaccChl BELLIECTB, MACCOBYIO
JIOJII0  XMMHYECKOTO 3JeMeHTa Mo (¢GopMylie COEAMHEHHs, MAacCOBYIO JIOJIO
BELIECTBA B paCTBOPE, IPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMUUYECKOHN peaKlnu;

e cOONIONATh TpaBWia TOJB30BAaHUS XHMHUYECKOM TMOCyqo #  J1abopaTOpPHBIM
000pyOBaHUEM, a TAaKXKe IMpaBHia OOpAIIeHUs C BEUIECTBAMHU B COOTBETCTBHH C
UHCTPYKIUSIMU 10 BBINOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB  IIO
HOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAaKa M yrJIEKUCIIOro rasa);

® [IPOBOJIUThH PEAKIINHU, MOATBEPHKAAIOIINE KAUECTBEHHBIM COCTaB Pa3IMYHBIX BELECTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOAUA-, KapOoHat-, docdat-,
CWJIMKAT-, Cyiab(aT-, TUAPOKCUI-UOHBI, KAaTUOHbl aMMOHHMSI M HOHBI HM3yYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHMUECKHUX BEIIECTB;



® [[PUMEHSATh OCHOBHBIEC ONEPAlMd MBICIUTEILHON NEATEIbHOCTH — AHAJIU3 U CHUHTE3,
CpaBHEHHE, 00OOIIEHHEe, CUCTEMAaTH3AIUIO, BBISBICHHE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIA M3YYEHHUsI CBOMCTB BELIECTB M XMMHUYECKUX PEAKLHI, ECTECTBEHHO-
HAay4YHbIE METOJbl TIO3HAHUA — HaAOIIOJEHHWE, W3MEPEHUE, MOJCIUPOBAHUE,
JKCIIEPUMEHT (peabHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoauuecTBO yacos
Ne HaumeHnoBaHue pa3/iesioB u duexkTpoHHblie (HudpoBbIE)
n/n TeM NMPOrpaMMbl Bcero Konrpoaeunie Hpakrueckue o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
Paznea 1. [lepBonayajibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1aCThb
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK
MPAKTUYECKOMN JIEATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJioBeKa
12 BemecTBa 1 XumMuueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3jen 2. Baxkneiime npeacTaBuTe 1M HEOPraHU4eCKNX BelleCTB
21 Boznyx. Kucnopon. [lonsitue 6 bu6nuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsitue o 3 1 but6mmoreka [IOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonstue 06 5 1 1 bu6nuorexa [IOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCChI 11 1 1 but6mmorexa [IOK
HEOPraHWYEeCKUX COCTMHCHUI https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasnea 3. Ilepuoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx iemeHToB JI. U. MenaeneeBa. CTpoeHne aToMOB.



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

Xumu4yeckas cBsi3b. OKHCJIHTEJIbLHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema
3.1 XUMHYECKUX AJIEMEHTOB /J[. 7
N. Menpgeneesa. Ctpoenue
aToma

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

XUMHUYECKas CBA3b.
3.2 OKHUCIINTEIIBLHO- 8 1

BOCCTAaHOBUTCJIBHBIC PCAKIINN

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

Htoro 1o pasje 15 bu6nunoreka [IOK
TOT'O IT
pasiery https://m.edsoo.ru/7f41837c
bubnuoreka [IOK
PesepBHOE BpeMs 3

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME 08 4



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

9 KUIACC

KonnuectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTpoabnbie | IlpakTuyeckue
n/n NporpaMmbl Bcero o0pa3oBaTesIbHbIE
padoThbI padoThbI
pecypcsl
Paspnen 1. BemecrBo 1 XMMHYeCKHE PeaKIUU
[loBTOpeHue u yriayonenne 3HaHUN bubnuoreka [IOK
11 5 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 bu6nuorexa [IOK
' peakuuii https://m.edso0.ru/7f41a636
DIEKTPOTUTHYECKAS JUCCOIHALIHS. bubnuorexa [JOK
1.3 8 1 1
XMMHYECKUE PEaKIliu B PaCTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazneny 17
Pa3nen 2. HeMeTasljibl M MX COeIMHEHMS
21 OO1m1ast XxapaKTepUCTHKa XUMHUYECKUX 4 1 bubnuorexa LIOK
' anemenToB VIIA-rpynmsl. ["agoreHs https://m.edsoo.ru/7f41a636
. MEHTOB -TPYTIIIBIL. u
" Py P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
006
23 ewewton VArpymm. Awor, gochopn | 7 ;| Bumomo LIOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
WX COCTUHECHUS
24| snewennon N eepyme, Yrsepotn 5 1 ,  bromorelioKk
' . PYTHIBE poa https://m.edso0.ru/7f41a636
KPEMHMH U UX COEIUHEHMUS



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

Hroro mo pazaeny 25
Pa3nea 3. Mera/uibl M MX COeAMHEHUS
bubmuorexa [IOK
A 7| 4
3 Obmue cBOHCTE MeTANIOR https://m.edsoo.ru/7f41a636
3.2 Baxueiimne MeTauisl 1 UX COETUHEHUS 16 buomorera [IOK
' A https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpy:kamomas cpeaa
41 BeniectBa u maTepuabl B KU3HU 3 bub6moreka [IOK
' 4elloBeKa https://m.edsoo0.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMst 3 bubmmorexa OK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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




INOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

DJIeKTPOHHBIE HH(POBbIE
o0pa3oBaTe/bHbIE Pecypchl

1 IIpeamer xumun. Ponp XUMUH B KU3HU 1 bu6nunorexa LIOK
yesioBeka. Tela u BemmecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOIaX IMO3HAHUS B XUMHUH 1 bubamorexa LOK
https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubmuorexa [JOK
obpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/IOBaHUEM
Yucrtele BemecTBa u cMecu. CiocoObl bubnunorexa LIOK
4 . 1
pasencHus cMecei https://m.edsoo.ru/ff0d26ca
bubmmoreka LIOK
> AATOMBI i1 MOTIeKY T 1 https://m.edsoo.ru/ff0d2a6c
IIpakTuueckas padora Ne 2 «Pa3nencHue
6 cnfeceﬁ (Ha an/III)\/Iepe OYHCTKH n(f:aapeHHoﬁ 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
7 XUMUYECKHUE 3JIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bubnnorexa [IOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClIOKHBIE BEIIECTBA 1 bubmmorera [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH OCTOSTHCTBA COCTaBa BCIIICCTB.

bubnuorexa [IOK
10 Xumuueckas popmysa. BaaeHTHOCTH https://m.e dscl)lo.ru fff0d2eae
ATOMOB XMMHYECKHX JIEMEHTOB
1 OtHOCUTENIbHAS aTOMHAs Macca. bubnuorexa [IOK
OtHocHUTebHAS MOJISKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10J11 XUMHUYECKOT0 SJIEMEHTa B bubnnoreka [JOK
COCTMHECHHU https://m.edsoo.ru/ff0d350c
13 KommuecTtso Beniecta. Mois. MoisipHas bubnnorexa [IOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKnue U XUMAYECKHUE SBICHHS. bu6nmorexa [IOK
XuMuuecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBus MPOTEKaHUS bubnnorexa [IOK
XMMHUYCCKUX PeaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnunorexa LIOK
XUMHUECKUE YPaBHECHHS https://m.edsoo.ru/ff0d3b88
Breraucienus komaecTBa, MacChl BEIIECTBA bu6mmoreka [IOK
17 .
M0 YPaBHEHUSIM XUMHUECKHUX PeaKIIHid https://m.edsoo.ru/ff0d5708
Knaccudukanuss XuMU4eCKUX peaKIuii
18 (coeILHqu):HHﬂupamomeHm 3a1\12emelllmﬂ bubmorexa [IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 SHIUKJIONEUCT. OGoquueHHe u bubnworexa LIOK
B https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3allusl 3HAaHUH
20 KontposnbHas padota Nel o teme bubmuorexa [JOK
«BeriecTBa U XUMUYECKUE PEAKIIUU https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CoctaB Bo3ayxa. bub6mmoreka [IOK



https://m.edsoo.ru/ff0d2eae
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

Kucnopon — snemMeHT u mpocToe BEnecTBO.
O30H

dusznueckue 1 XUMUYECKHUE CBOIICTBA

https://m.edsoo.ru/ff0d448e

22 KHCIIOpOJia (peaKkuu OKUCIICHUS, TOPEHUE). bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[Tonstue 06 okcumax
CrocoObI MONMy4YeHHUsT KHCIIOPOIa B
23 nabopaTopun ZIqHPOMBIHIJ'IerHOI:)TI/I. Bubmorexa LOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TemnoBoit 3 PpeKT XMMHISCKOM peaKIuu,
24 MIOHSTHUE O T(i);)bMOXI/IMI/I‘-IeCKOM y;)aBH:HI/II/I bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUYCCKHUX PEAKIIHIX
Tomnuso (He Tb, OJIb U MCTAH ).
25 3an$I3HCI§I/I€¢];OSH}},’rX3. CIIOoCOOBI z:ro bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
peI0TBpAIICHUS
ITpakTuyeckas padora Ne 3 1o Teme
26 «l?lonyquHe " I<:o61/1paHHe KHCIIOpOJ1a bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €T0 CBOMCTBY
97 Bonopon — 35eMeHT 1 POCTOE BEILECTBO. bubmmorexa LIOK
HaxomeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKue 1 XUMHYECKHE CBOMCTBA bubmmoreka LIOK
Boj0poaa. [IpuMeHeHune Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KMCIIOTAX M COJIAX bubamorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI 1oTydeHust BOA0Opoaa B but6mmoreka [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
31 [TpakTuaeckas padora Ne 4 mo Teme bubnmnoreka [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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

«[Toxyuenue u cobupanue Bo10po/a,
U3y4CHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

. N bubnuorexa [JOK
32 MossipHblii 00bEM ra30B. 3aKOH ABOTapo https://m.edsoo.ru/ffod542e
Brruncnenus 00bEmMa, KOJTHMYECTBa BELIECTBA
33 rasa o ero u3BeCTHOMY KOJIUYECTBY B bubnuorexa LIOK
i https://m.edsoo.ru/ff0d55a0
BELIECTBA U 00BEMY
Beruncnenus 00EMOB ra3oB 10 ypaBHEHUIO
34 peaKIMu Ha OCHOBE 3aKOHa O6Léillllilblx bubmorexa HOK
N https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 Ou3nYecKue 1 XUMUIECKHE CBONCTBA BOJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubnmoreka [JOK
WHANKATOpaXxX https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacblllieHHbIE U
37 He;[acmmepHHme ;)aCTBopI)L MaI(J:ICOBaﬂ JIOJIst bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[Ipaktuyeckas padota Ne 5 o reme
38 «IIpuroroBiieHHE PacTBOPOB C bubmuorexa [JOK
orpeIeIéHHOW MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 Kontponbnas padora Ne2 o reme bubmmorexa LIOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KiIaccuUKaIus, but6mmoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
41 [lonyueHne u XuMHU4eCKUE CBOWCTBA bubmmorexa LIOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX, OCHOBHBIX 1 aMQ)OTepHI)IX
OKCH 0B

https://m.edsoo.ru/ff0d664e

OcHOBaHUA: COCTaB, KJIacCU(pUKAIIHS, bubnuorexa [JOK
42
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lony4yenue u XMUMHUYECKUE CBOMCTBA bub6mmorexa [LIOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarnms, butmmoreka [IOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Honmyuenue €CKHE CBOMCTBA KHCIIO Bubnmorexa LOK
JTy4eHUE U XUMUYECKHE CBOMCTBA KUCTIOT
VA https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubmuorexa [JOK
46 .
TIOJTYYCHHSI, XAMUYECKUE CBOCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas pabota Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACChI HEOPraHHYECKUX https://m.edsoo.ru/00ad9b7c
COeIUHEHUI))
48 I'enetnyeckas cBsI3b MEXKIy KilacCaMu bu6mmorexa LIOK
HEOPraHNUYECKUX COSIUHEHHIA https://m.edsoo.ru/00ad9a50
butmmoreka [IOK
49 0606 7
ODIILCHIE H CHETEMATHSAIULT SHATHIN https://m.edsoo.ru/00ad9cb2
50| "Ocnommme etacen meoprammecei biorera LIOK
o P https://m.edsoo.ru/00ad9ela
COEAMHEHUN
[lepBble NOMBITKU KIacCUPUKATUU BuGorexa LIOK
ol XUMHYECKHX 371€MEHTOB. [IoHsTHE O

rpynimax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Iepuoanueckuii 3akoH u llepuonnueckas

bu6mmoreka [IOK

52 CHCTeMa XUMHUYECKHUX 3yemMeHToB [[. U. https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuobl, rpyMITBl, TOATPYIIIIHI bubnuorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIIED. bubnnoreka [JOK
H3ororbr https://m.edsoo.ru/00ada342
CTpoeHue MEKTPOHHBIX 000JI0YEeK aTOMOB
55 Z-)JI:MCHTOB Hepﬁ)nnqecxoﬁ cuctemsl /1. U. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneera
XapaKTepucTuKa XMMHUIECKOTO 3nf:MeHTa o BuGmorexa LIOK
56 ero nosioxxeHuto B [lepuogndeckoit cucteme
https://m.edsoo.ru/00ada824
. Y. Menneneesa
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BUTHUS HayKu U nipakTuku. 1. 1. bubmuorexa [IOK
MeHeneeB — y4EHBIH, MTeJaror u https://m.edsoo0.ru/00ada96e
rpaXIaHIH
58 DIIEKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XHMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka LIOK
> Hlorast XHMITeCKast CBA3h https://m.edsoo.ru/00adac34
60 KoBajieHTHas MOJIsipHasi XUMHYECKasi CBS3b brbmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoiasipHas XUMUYECKast bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CTeneHp OKUCIICHUS bu6nunorexa LIOK
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https://m.edsoo.ru/00adae28

63 OKHCIUTEIIPHO-BOCCTAHOBUTEIBHBIC 1 bu6nunorexa LIOK
peaxIuu https://m.edsoo.ru/00adb076
bubmuorexa [IOK
64 OKHCIUTENTN U BOCCTAHOBUTEIH 1 https://m.e dscI)_E).ru 100adb076
65 KontponbHas pabota Ne4 o Teme 1 bubmuorexa [JOK
«Ctpoenue aroMa. XUMHUYECKAs CBSI3b» https://m.edsoo.ru/00adb486
66 Pezeprublit ypok. O600111eHNE 1 1 bubmmorexa [IOK
CUCTEeMaTH3allMs 3HaHU https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O600mIeHNE 1 1 bubmuorexa [IOK
CHCTeMaTH3alus 3HAaHUN https://m.edsoo.ru/00ad9cb2
68 Pezeprublit ypok. O600111eHNE 1 1 bubmmorexa [IOK
cUCTEMATH3aIMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIACC

KoaunuyecTBo yacos

DJIeKTPOHHbIE M (poBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE pecypchl
IIepuoanueckuii 3akoH. [lepuoanueckas
1 ch:)Tel\f'cl XUMHYECKUX SHCMI;HT(I)[B . N. 1 bubamorexa HOK
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XI/IMI/I‘-IGCKiX AJIEMEHTOB MEPBBIX TPEX 1 Bubmmorexa LOK
https://m.edsoo.ru/00adb6b6
NEePHOJIOB
3 Knaccudukanusi 1 HOMEHKIIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4eCcKOU CBSI3U U THUIIBI 1 bubmuorexa [IOK
KPUCTANTHYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KoHnTtponbHas padota Nel o teme
) «[loBTOpEHNE U yriTyONIeHHE 3HAHUI 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kjacca»
6 Knaccuduxanus XuMU4eCcKuX peakiuii mo 1 bubnuorexa LIOK
pas3IMYHBIM [TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XMMUYECKOMN pEeaKIvu.
7 [TonsTue o FOMI:())I‘GHHBIX u FeTepOI‘fHHBIIj( 1 bubamorexa LIOK
https://m.edsoo.ru/00adbe9a
peakuusx
[ToHATHE O XUMHUYECKOM PaBHOBECHHU.
3 @aKTOpBbI, BIUAIOUIME HA CKOPOCTh 1 bubmuorexa [JOK

XUMHYECKOH pPCaKuu U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUA

https://m.edsoo.ru/00adc28c
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OKUCITUTEIIFHO-BOCCTAHOBUTEIBLHEIC

bubmuorexa [IOK

o peaxIuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTHYECKON AUCCOLAALINH. bubnuorexa [JOK

10
CwibHbIC U clTa0bIe JICKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHMS peakui Bubmmorexa LOK

https://m.edsoo.ru/00add448
XuMHU4YecKre CBONMCTBA KMCIIOT M OCHOBAHUM
12 B CBETE MpEJCTaBICHUMN 00 bubmorera [IOK
. https://m.edsoo0.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOIUALIUU
XuMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPEACTaBICHUIN 00 JIEKTPOTUTHICCKOM bubmrorexa LIOK
https://m.edsoo.ru/00add8b2
JIACCOIMAITAN

14 [TonsaTue o runponuse cosei bubmorexa HOK

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

15 O0001IeHNE U CUCTEMATH3AIMS 3HAHUN bubmorexa HOK

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

16 [Ipaktuyeckas padora Ne 1. «Perenue bu6mmorexa LIOK
AKCIIEPUMEHTAIIBHBIX 337129 https://m.edsoo.ru/00addbfa
KonTtpoasHas padora Ne2 1o Teme

17 «3J‘I;II<)TPOJ'H/ITI/IIZIGCK35I JUCCOIMAIIHSL. bubmorexa HOK

https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»

18 OO01mas xapaKTepUCTHKA raJOreHOB. bubnmnoreka [JOK
XUMHUECKUE CBOMCTBA Ha MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XJ1I0pOBOAOPO. E:OJ'ISIHaSI KHCIIOTa, BuGorexa LIOK

19 XUMUYECKHE CBOMCTBA, MOJTyYEHHUE,

IIPUMEHEHUE

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padota Ne 2 o reme

bu6mmoreka [IOK

20 «ITomydeHue coasTHON KUCTIOTHI, U3YYCHHE
- yzl > 1Y https://m.edsoo.ru/00ade348
€€ CBOMCTBY
B cie 0 ypaBHE ec
21 caxi, e o s peareron gt s BuGmorera LIOK
PEATHIL, A P A https://m.edsoo.ru/00ade488
H30BITKE
OO6mas xapakTepucTrka 3J1eMeHTOB VIA- bubnuorexa [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
AJIOTpOTHBIE MO, Ka CEPBI.
23 Haj(Io:Kp eIIIJII{/II;I cr LIILI;(I:; c:;/l I;Heijﬁ B bubmmorexa LIOK
! P UH https://m.edsoo.ru/00ade64a
npupojie. XMMHUECKHE CBONCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3ndeckue u bubmuoreka [{OK
XHMHYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepsl. CepHasi KUCIIOTA,
25 Q)Hsnjecxng u XI/II\I;I/IIICCKI/Ie CBOMCTBA bubnrorexa LOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHHE
XUMUYECKUE PEaKIIUH, JIKAIINE B OCHOBE
26 IPOMBIIIJICHHOTO CII0C00a MOTyYeHUs bubmmorexa LIOK
CEPHOM KHCIOTHI. XUMHUYECKOE 3arpsa3HeHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIllen cpesibl COeAMHEHUSIMH CEPbI
97 Brrancienue MaccoBoit 10711 BeIXOAa bu6mmoreka LIOK
NPOJYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTika 31eMeHTOB V A-
28 rpynmnsl. A30T, paCIpOCTPaHEHUE B bubmuorexa [IOK

npupojie, Gu3NYECKue U XUMUYECKHUE
CBOWCTBa

https://m.edsoo.ru/00adeeab
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AMMI/IaK, €ro CI)I/ISI/I‘IGCKI/IC U XUMHNYCCKUC

bubmuorexa [IOK

29 CBOMCTBA, MMOJIyYCHHE U MPUMEHEHHUE https://m.edsoo.ru/00adf004
[IpaxTrueckas pad6ora Ne 3 o Teme

30 «l?lonyquI/Ie aleMHaKa U3y4CHHE €T0 Bubmmorexa LOK

y ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCI0Ta, €€ pu3nYecKue u bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30Banue HUTPATOB U COJIEH aMMOHUS

32 B KQUeCTBE MUHEPAJIBHBIX Y100pEHUH. bub6mmorexa LIOK
XMMHYECKOE 3arpsI3HEHNE OKPYKaroen https://m.edsoo.ru/00adf518
Cpelbl COSIMHEHUSIMH a30Ta
®ochop. Oxeun pochopa (V) u pochopnast

33 KI/ICJI(l())TI; (1)1/131/15116((13)1(1/1(61) I/IpXI/I(MI/I)‘-IquI)(I/qu) " Bubmorexa LOK

L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIy4YCHHE
Hcnonb3oBanue hocdaroB B KauecTBe
34 MUHEpaJIbHBIX y;[(l())6p(£Hm71. 3arps3HeHne Bubmorexa LOK
. https://m.edsoo.ru/00adfc20
NpUpOAHOH cpenbl pocdaramu

35 Yruepon, paclipoCTpaHEHHE B IPUPOJE, bubmmorexa LIOK
bu3nUecKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yraepona, ux Gu3ndecKue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTUYECKHUE bu6mmoreka LIOK
npoOJIeMBI, CBSI3aHHBIC C OKCUJIOM yriiepoa https://m.edsoo.ru/00adfebe
(v)

37 VYrosnbHas KUCn0Ta U €€ conu bubamorexa LIOK

https://m.edso0.ru/00ae006¢

38 [TpakTraeckas padora Ne 4 mo Teme bubnmnoreka [JOK
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"TlosryueHue yriekucaoro rasa.
KadectBenHnas peakius Ha kKapOoHAT-HOH"

[TepBoHavabHBIC TTOHATHS 00

https://m.edso0.ru/00ae027e

39 bubmuorexa [IOK
OPTAHIFCCIN BEMIECTRAX Kak O https://m.edsoo.ru/00ae054e
COCMHEHUSX YIlIepoia

40 Kpemnuii u ero coennHeHus bubmorexa HOK

https://m.edsoo.ru/00ae080a
[IpaxTrueckas padora Ne 5. Pemenue

41 AKCIIEpUMEHTAIBHBIX 33134 10 TEME bubnmnoreka [JOK
«BaxHeinme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHECHUS
KonTponbras padorta Ne3 mo teme

42 «BanTclz{eﬁmI/Ie ieMeTannH U UX bubmrorexa LIOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6m1as XxapaKTepUCTUKA XUMHUYECKUX

43 3JIEMEHTOB — METAaJUIOB. MeTayundeckas bubmuorexa [JOK
CBSI3b M METAJTMYECKAsT KPUCTAITUYCCKAST https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOKMCTBAa METAJIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUIECCKUN P HAPSKCHHM bubamorexa LIOK

https://m.edsoo.ru/00ae1156
METAIIJIOB
O06111e crocoObl MoTy4YeHUs: METALIOB.

45 Cnnasel. Berancnenus no ypaBHEHUAM bub6mmoreka [IOK
XUMHYECKUX PEaKIni, eCIM OJUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

46 [ToHsATHE O KOPPO3HU METAIIIIOB bubnuorexa LOK

https://m.edsoo.ru/00ael1278
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bubmuorexa [IOK

41 [enotrsie MeTabt https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUJIBI HATPUS U KaTHs bubmioreia LIOK
https://m.edsoo.ru/00ael14b2
49 [[lemoyHO3EMENBHBIE METAIITBI — KAIBIUI U bubmuorexa [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiiniue coeTuHEHUS KaJIbLIUA bubmorexa [OK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cUCTeMAaTH3aIus 3HAHUIA
52 JXécTtkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs BH6H_HOTeKa Lok
https://m.edsoo.ru/00ae1886
PR i biorera LIOK
. https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bu6muorexa [IOK
>4 Aol https://m.edscl)lo.ru/Oanlc:64
55 AmdoTepHbIe CBOMCTBA OKCUIA U bubmmorexa [LIOK
THJIPOKCUA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
o Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, Tuapokcuasl u conu xenesa (1) u bubmuorexa [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O6o00meHre 1 cucTeMaTru3alus 3HaHUA
[Tpaktuueckas padora Ne 7. Pemenue
59 BIiHepI/IMCHTaHF;HBIX 3a7a4 110 TEME bubmorexa HOK

«BaxHelme MeTaJabl U UX COCIUHEHUS

https://m.edsoo.ru/00ae3de8



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
https://m.edsoo.ru/00ae3de8

Brruncnenus mo ypaBHEHUSIM XUMUYECKUX
peaKIui, ecJii OANH U3 PEarcHTOB JaH B

bubnunorexa LIOK

U30BITKE UIH JKUT TIPUMECH. 1
» B?;)?‘-II/ICJIZHJI-/IIFI 1(\:/1(:::?())30171 II(I))JII/I E;xol[a https://m.eds00.u/00ae1750
MPOAYKTA PEaKIIUU
61 O00011IeHHE U cCUCTEMATH3AIMS 3HAHUN 1
62 KonTponbhas padora Ne4 o Teme 1
«Baxxuennine MeTalIbl U UX COSTUHEHU
63 BenectBa 1 maTepualibl B IOBCEHEBHOM 1 bubnunorexa LIOK
JKM3HU YET0BEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubmuorexa [JOK
Cpesl https://m.edso00.ru/00ae4270
65 Ponb xumuM B pelieHnn 3K0JI0THYECKUX 1 bubmmorexa LIOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001eHNE 1 1 bubmuorexa [IOK
CUCTEMAaTH3aI¥s 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O600111eHNE U 1 bu6mmorexa LIOK
cUCTEMATH3aIUs 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O6001IeHNE 1 1 bubmuorexa [JOK
CHUCTEMAaTH3ALMsI 3HAHHIMA https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* Xumus, 8 kimacce/ Pymsutuc I'.E., ®enpaman @.1°., AKinoHepHOE 00IIECTBO
«3narensctBO «lIpocBemenne»

* Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.I°., AkioHepHoe 00IIecTBO
«M3narensctBO «lIpocBemienue»

Xumus, 8 knace/ I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxumonepHoe o6miectBo «M3narensctBo «IIpocBemieHue

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A.,
AxumonepHoe o6miectBo «M3narensctBo «IIpocBemnieHue

tabmuupl: [lepuoaudeckas cucrema xumudeckux snementos [1. 1.
Memnpeneesa, TabauIa paCTBOPUMOCTHU, DEKTPOXUMHUUECKHUH DSl HATIPSKCHHS

MCETAJIJIOB

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIH-ypPOBEHb. -
Peanuzanus-tpedoBanmii-OI"OC-ocHOBHOr0-00111€T0-00pa30BaHusl. -
Metoaunueckoe-nocooue-mis-yaurens. pdf

"Xumus. 8-9 kimaccel. COOpHHK 3a/1a4, yrpaxHeHuH 1 TecToB K yueOHnkam O.C. ['abpuensHa

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/



https://uchi.ru/

https://www.yaklass.ru/






