IoCYAAPCTBEHHOE BIO/DKETHOE OBILIEOBPA3OBATEJIbHOE YUYPEXXIEHUE
CPEJIHSS OBLIIEOBPA30BATEJIbHAS IIIKOJIA Ne 53 IIPUMOPCKOI'O PAVIOHA
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«ITPUHATO» «YTBEPXJIEHO»
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CoBera 00y4aromuxcs
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MNOACHUTEJIbBHAS 3AIINCKA

[TporpaMma 1o XMMUM Ha YpOBHE OCHOBHOI'O 0OIIIEr0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaraM OCBOCHHUS OCHOBHOW 0OOpa3oBaTeNbHON NPOrpaMMbl OCHOBHOTO
obmiero obpazoBanus, npeacraieHHblx B GI'OC OO0, a Taxke Ha OCHOBE (enepatbHOM
pabouell mporpaMmbl BOCIIUTAHUS U C Y4ETOM KOHLENIMU IpErnoAaBaHusl y4eOHOro npeaMera
«Xumus» B 00pazoBaTeiabHbIX opranuzanusax Poccuiickoit deneparum.

[IporpaMmma mo xumuM [Ma€T MpeAcCTaBlEHHWE O IENAX, oOmed crpaternu oOydeHus,
BOCIIUTaHUSI W pPa3BUTHS OOyJaroIUMXCs CpEACTBAaMH y4eOHOro NpeaMeTa, yCTaHABIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEpkKAHUE, MIPEeJyCMaTPUBAET PacHpeAeseHue ero 1o Kjiaccam U
CTPYKTYpUPOBaHHUE I10 pa3jeiaaM U TeMaM MporpamMmbl 10 XUMHUH, ONPENENSIET KOINYECTBEHHbBIE
U KaueCTBEHHBIC XapaKTCPUCTUKU COICPXKAHUSA, PEKOMEHIYEMYIO I10CJIEI0BaTEIbHOCTD
W3Y4YEHUS XUMHUHU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOro
Ipoliecca, BO3pacTHbIX 0COOEHHOCTEH 00y4aroluXxcs, onpeaesseT BO3MOXKHOCTH IpeaMeTa Juis
peannzanuu TpeOOBaHMM K pe3yJabTaTaM OCBOCHUsI OCHOBHOM 00pa3oBaTelIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHus, a TaKkkKe TPeOOBAHUH K pe3ysbTaTaM 0Oyu4eHUs! XUMUHU
Ha YpOBHE LeJell u3ydeHHs MpeaMeTa W OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABATEIbHOU
JeATeIbHOCTH 00YyYaroIIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHU.

3HaHME XUMHH CIIY’)KUT OCHOBOM /17151 (hOpMUPOBaHMSI MHUPOBO33PEHHS 00yUaIOIIErocs, ero
MPEJCTaBICHUN O MaTepHaJIbLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIe XUMHUEH
IIPEJCTABICHUS O B3aUMOIIPEBPALICHUAX SHEPTUU U 00 IBOJIOLUH BEILECTB B IPUPOJE, O MYTAX
pemieHust TI00aNbHBIX MPOOJEM yCTOWYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKON, MUILEBON U SKOIOTHYECKO 0€30MacHOCTH, IPOOIEM 31paBOOXPAHEHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH Il camMopasBUTHS U (opMUpOBaHMS
KYJIBTYPBI INYHOCTH, €€ 00mIel 1 PyHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJl B (pOpMHUPOBaHHE MBIIUIEHHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSTENIbHOM  y4eOHOW  JeSTeNbHOCTH,  AOKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKHM3HHM, Tak H B
poQecCHOHANBHOM EATENbHOCTH;

3HaKOMHUT CO CIEIU(PHUKOW HAYYHOIO MBIIUICHHS, 3aKJIAIbIBAET OCHOBBI ILIEIOCTHOTO
B3IUIsJ1a HA €AMHCTBO MIPUPO/IbI U YETOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAIIOM B (JOPMHUPOBAHUU
€CTECTBEHHO--HAyYHON TPaMOTHOCTH 00YYaIOIIUXCS;

CIocOOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOI'O OTHOLIEHHUS K €CTECTBEHHO--HayYHbBIM
3HAHUSIM, K MPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B OKOJIOrHYecKoe oOpa3oBaHME
00y4aroIuxcs.

Jlannble HampaBiieHHs B OOyYE€HUM XUMHUHM OOecredMBaroTCs crenu@ukol coaepkaHus
y4yeOHOro TmnpeaMeTa, KOTOPBIA SIBISETCS MEAarorMueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKM XUMHH Ha ONPEACIEHHOM dTane e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPHUEHTUPOBAH Ha OCBOCHHE
00y4aroIUMHKCs CUCTEMbl IEPBOHAYAJIbHBIX MOHATHH XMMUHU, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX ITOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepxaHHs IIPOrpaMMbl 10 XUMHM C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
noxxoja k e€ m3ydeHuro. CopeprkaHHME CKIIAIbIBA€TCSl U3 CHCTEMbl HMOHSTHM O XHMHUYECKOM
JJIEMEHTE U BEIECTBE M CUCTEMbl MOHATUH O XUMHUYEeCKOH peakuuu. OO0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHM30BaHbl M0 MPUHLHUILY MOCIEIO0BATEIBHOIO Pa3BUTHs 3HAHUK HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOI'O YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— Y4EHHMsI O CTPOEHUH aTOMa U XUMHUUYECKOH CBS3U;

— IpEeJCTaBICHUHN 00 STIEKTPOIUTUYECKOIN IMCCOLMAIINH BEIIECTB B PACTBOPaX.

Teopernueckne 3HaHUS PacCMaTPUBAIOTCS HAa OCHOBE HSMIUPHUYECKU IIOJYyYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pPa3BHBAIOTCA IOCIEAOBATEILHO OT OJHOTO YPOBHSA K JpYroMmy,
BBINIOTHSAS (YHKIUM OOBSICHEHHUS W IPOrHO3UPOBAHMS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHUS U TIOTYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHE mTpOrpaMMbl MO XUMHH CIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XUMHUYECKOM COCTABJIAIOLIEH HAay4HOW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOLIEHUSI K HAyYHOMY 3HAHUIO U METOJaM IMMO3HAHMS B HayKe. M3ydueHue xummuun
MPOUCXOAUT C TPHUBJICYCHUEM 3HAHUNW M3 paHee MH3YYEHHBIX YYEOHBIX IPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pusnka. 7 Kiiacey.

[Ipyu u3yyeHnn XuMuu NpoUCcXoauT (OpMHUPOBAHKME 3HAHUI OCHOB XMMHUECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUYECKON JEATEIbHOCTU YEJIOBEKa U KaK OHOTO
13 KOMIIOHEHTOB MUPOBOM KYIbTYpbl. 3ajada y4eOHOro NnpeaMera COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHUYECKUX 3HAHHM — BaKHEHUIMX (PAKTOB, MOHSTHIA, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
MPUOOIIEHNHN K HAYYHBIM METOJIaM MTO3HAHUS NIPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKIHil, B
(¢bopMuUpOBaHWKM M PA3BUTUU I[IO3HABATEJIIBHBIX YMEHHUH M UX TNPUMEHEHUU B Yy4eOHO-
MIO3HABATEJILHONW U y4eOHO-UCCIIEI0BATENILCKOM JIeSTENIbHOCTH, OCBOCHUH MPABUIJI O€30MaCHOTO
oOpallieHus C BelIeCTBAMHU B TOBCETHEBHOM KU3HU.

[Ipn w3ydyeHWH XUMHHM HAa YpOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHUSI BaXHOE 3HAUYECHUE
puoOpeH Takue 1eH, Kak:

— (popMupOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO pEIIeHUH, CHOCOOHOM ananTHpOBaThCS K
OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOyYEHHUS Ha CHUCTEMaTHYECKOE TPHOOIICHHE O0yJaromuxcs K
CaMOCTOSITENIbHOM  TO3HABATEIbHOM  JEATENIbHOCTH, HAyYHbIM  METOJaM  I1O3HAHMS,
(hopMHPYIOIUM MOTHBALIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— oOecrieueHne yCIOBUH, CIHOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYaIOUIMMUCS OIBITA
pa3HOOOpa3HOM N1eATeNbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIMH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUE€HUE AJIS1 PA3JINYHBIX BUAOB AESITEIbHOCTH;

— gopmupoBanue oOuieil GpyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YlClie YMEHUH OOBSCHATH M OLEHUBAThH SBJICHUS OKPYXKAIOIIEr0 MHpA, UCIOJIb3YS 3HAHUSA U
OMBIT, TONyYEHHbIC MPU H3YyYCHUH XUMHUHU, MPUMEHATh HX NpPH pPEIICHUHu TNpodieM B
MOBCETHEBHOM KU3HU U TPYAOBOU E€SITEIHHOCTH;

— (hopMupoBaHHe y 00YJaIOMMXCS TYMaHUCTHYECKUX OTHOIICHUH, TOHUMAHHUS [IEHHOCTH
XUMHYECKUX 3HAHWUW A7 BBIPAOOTKH SKOJOTHYECKH IIeIeCOOO0pPa3HOro MOBEIACHHSI B OBITY U
TPYIOBOM AEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbSI U OKPYKAKOWIEH MPUPOIHON
Cpelbl;



— pa3BUTHE MOTUBAIUH K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHS OOIICUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
OGS U HAITPABIICHHOCTH JabHEHIIIET0 00yYCHHS.

OO01miee 4uCIlo Y9acoB, OTBENEHHBIX JUIS M3YUEHHs] XUMUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusl, cocTaBisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Helen), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHBIEe XMMHYECKHE TOHATHS

IIpenmer xumuu. Ponmb XMMHMM B JKHM3HM 4elloBeKa. XUMHUS B CUCTEME Hayk. Tena u
BemecrBa. dusnueckue cBONCTBAa BELIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsiTHe O
METO/axX MMo3HaHMs B XUMHUU. UncTele BemecTBa U cmecu. Croco0bl pa3iesieHus: cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3yieMeHThl. CHUMBOJBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTsie u cll0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass (Qopmyna. BaneHTHOCTh aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTOMHast Macca. OTHOCHUTENbHASI MOJIEKYJIISIpHAS
Macca. MaccoBast 10J11 XUMHYECKOI0 3JIEMEHTA B COSIMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA, MacChl U
4Kclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€rel mo hopMynaM XUMHUUECKUX COSTUHEHHM.

duznyeckue U XMUMHUYECKUE SBJICHMS. XHUMHUYECKas peakiuus M €€ NpU3HaKu. 3aKOH
COXpaHEHMs Macchl BEIECTB. XUMHUECKUe ypaBHeHMs. Kiaccupukanuss XUMHUUECKUX peakLuit
(coemuHeHuUsI, pa3OKEeHHS, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOH, IpaBujiaMu padoThl B J1a0OpaTOpuu U MpuéMamMu
oOpameHust ¢ 1abOpaTOpHBEIM O0OPYJOBaHHEM, M3YYECHHE U ONMUCaHHe (PU3UYECKUX CBOMCTB
00pa3I0B HEOPraHMYECKUX BEIIEeCTB, HaOM0IeHNe Pu3nyecKuX (IUIaBlieHUuE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KHIIEHUE M KOHJEHCAIUsl BOJbl) U XMMHUECKUX (FOPEHHE CBEUH,
MPOKaJIMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeNa ¢ KUCIOTOM) SBJICHU, HaOI0eHne
U ONHCAaHME TPU3HAKOB MPOTEKAHHWS XHUMHUYECKMX peakuuid (paslokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIIOTHI C XJIOpUIoM Oapusi, pa3ioxenue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >Keje3a c pactBopoM coiu Mmenu (1), m3yuenue crnocoboB
pas3zeneHuss cMecell: C IMOMOIBI0 MarHuTa, (WIBTPOBaHHE, BBIIAPUBAHUE, TUCTUIUIALMS,
xpomarorpadus, NpPOBEJCHHE OYHCTKM IOBAPEHHOW coNu, HaAOII0OJeHHEe U  ONUCaHHE
pe3yJabTaTOB IPOBEAEHUS OIBITA, WUIFOCTPUPYIOIIErO 3aKOH COXPAHEHMsI MacChl, CO3JIaHUE
Moeleld MOJICKYJT (ITapOCTEPIKHEBBIX ).

Baxueiilue npeacTaBuTe M HEOPraHUYECKHUX BellecTB

Bozayx — cmech razoB. CocraB Bo3ayxa. Kucinopoxg — 3ieMeHT M HpOCTOE BELIECTBO.
Haxoxxnenue kucinopoaa B npupoae, (pusnueckue 1 XUMHUECKHE CBOMCTBA (PEaKLUU TOPEHHS).
Oxcupnpl. [lpumenenue kucnopoaa. CrocoObl TOMydeHHUS KHUCIOpoJa B Jaboparopuu U
npoMbIIIieHHOCTH. KpyroBopor kuciopona B mpupone. O30H — amtorponHas Moaudukanus
KHCTIOpO/Ia.

TemnoBoli 3(p(deKkT XUMHUECKONM peakluH, TEePMOXUMUYECKUE YpaBHEHHUS, 3K30- HU
SHIOTEPMUYECKUE peaKUMU. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHWE BO3AyXa, YCHWIECHHE
MapHUKOBOTO (exTa, pa3pyiieHne 030HOBOT'O CIIOSI.

Bonopon — »nemeHT M mnpocroe BemecTBo. HaxoxkaeHue Boxopona B IPUPOAE,
(u3nueckue 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIocO0bI monydeHus. KuciaoTe! u comu.

MomnsipHblii 00bEM Ta30B. Pacy&€rbl Mo XUMHUECKUM YPaBHEHUSIM.

O®uznyeckne cBoMcTBa Boabl. Boma kak pactBoputenb. PactBopwl. HacebllieHHble u
HEHACBILIEHHbIE pacTBOpbl. PacTBOpuMOCTh BewlecTB B Boje. MaccoBas J0jsl BELIECTBA B
pacTBope. XuMu4eckre cBOMCTBa BoIbl. OcHOBaHMs. Ponb pacTBOpOB B MPHUPOAE U B JKU3HU



yenoBeka. KpyroBopor Boabl B mpupojie. 3arpsA3HeHUE NpUpOAHBIX BoJA. OXpaHa U OYMCTKA
MPUPOJTHBIX BOJI.

Knaccudukanus wHeopranmdeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
corneoOpasyromnire (OCHOBHBIE, KHCIOTHBIC, aM(pOTEepHBIC) U Heconeobpasytoniie. Homenkmarypa
okcuoB. du3nueckrne 1 XMMUYECKUE CBOMCTBA OKCHIOB. [TomyueHne okcuaos.

OcHoBanms. Knaccudukarmuss OCHOBaHMI: IIETOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuid. Pu3nueckue M XUMHYECKHE CBOWCTBa OcHOBaHWM. [lomydyenue
OCHOBAHM.

Kucnotel. Knaccuduxanus xkucinor. Homenknarypa kucior. @usndeckre U XUMUUYECKHE
cBorcTBa KUCIOT. P aktuBHOcTH MetaiioB H. H. bekeroBa. [Tonydyenue Kucior.

Conu. HomeHnknarypa cosneil. @u3ndyeckue U XMMHYECKHE cBoiicTBa coseld. Ilomyuenue
COJIEH.

I'eneTndeckas CBA3b MEXAY KJIaCCAMU HEOPTAHUUECKUX COSAMHEHU M.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/IeIICHUE COACpKaHMs KUCIOpoa B BO3AyXe, MOMydeHHe, CoOnpaHue,
pacro3HaBaHWE W H3y4YEHHE CBOWCTB KHCIOpPOJAA, HaONIO/IEHHWE B3aHMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS M IMpEKpaIieHusi ropeHus (mokapa), 03HaKOMJICHHUE C
oOpa3liaMy OKCHJIOB W ONHCAHHE WX CBOKMCTB, IMOJIy4eHHE, COOMpPAaHHE, PACIO3HABAHHUE H
H3ydeHHe CBOMCTB Bojaopojaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXHO HCITOJIb30BAHKME BHIEOMATEPUAIIOB), HAOIIOCHHE 00pa3lloB BEIIECTB KOIMUYECTBOM
1 Monb, uccnenoBanne OCOOCHHOCTEH PACTBOPEHHS BEHIECTB C Pa3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJBI C MeTaulaMu (HaTpueM W KajbllieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), MCCIIEJOBaHHE OOPA3I[0B HEOPTAaHMYECKUX BEIISCTB PA3IUYHBIX KIACCOB,
HaOJI0/IeHUE M3MEHEHUS OKPAacKU WHIMKATOPOB B pPacTBOpax KUCIOT M LIENOued, M3ydeHHe
B3aumozeiictBus okcuga Meau (ll) ¢ pacTBopom cepHON KHCIOTBI, KHUCIOT C METajljlaMy,
peakuuii HEWTpalu3aluM, IOJY4YEHHE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOIO
METaJlJIa [PYTUM U3 pacTBOpPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «Baxxnenmue
KJIaCChl HEOPTAHUYECKUX COCTUHEHUID.

IMepuonuveckuii 3axkon u Ilepuoanyeckasi cucrema xumu4yeckux 3djemeHtos /I, WU.
MenpeneeBa. CTpoeHue aToMOB. XUMUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[lepBbie TOMBITKA KIACCU(PUKAIMKA XUMHYECKUX OJJIeMEHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILIETOYHBIE U IIE€I0YHO3EMENbHbIE METaIbl, FAJION€Hbl, MHEPTHBIE T'a3bl).
DJeMeHTBI, KOTOpBIE 00pa3yroT aM(OTEepHBIE OKCUABI U TUAPOKCUIBI.

[lepuonmueckuii 3akoH. Ilepumonnueckass cucrema xumudeckux osnementos J[. U.
MengeneeBa. KoportkomepuonHas w ummHHONEpHoaHas (opmel [leproaudeckoit CUCTEMBI
xumuueckux onemeHToB [[. M. MenneneeBa. Ilepuogsl um rpynnbl. PU3UYECKUR CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX saep. M3orombl. Onektponsl. CrtpoeHue
3JIEKTPOHHBIX 00O0JIOUYEK aTOMOB MEPBHIX 20 XUMHUUYECKHUX AIeMEHTOB [leproanueckoil cucTeMbl
J. W. MenneneeBa. XapakTepucTUKa XHUMHUYECKOI'O »HJIEMEHTa [0 €ro IOJOKEHHUIO B
ITepuoanueckoii cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyCca aTOMOB XMMUUYECKUX IJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIaM U EPUOIaM.



3nauenue [lepronnueckoro 3akoHa u Ilepuoandeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. J[. . MenneneeB — yd€HbIl U IPAKJaHUH.

XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HEToJsIpHast) CBSI3b.
DNEeKTPOOTPULIATENbHOCTh XUMHUUECKHUX JIEMEHTOB. VIoHHasI CBSI3b.

Crenenp  okucieHus. OKHUCITUTENbHO--BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporeccsl
OKMCJIEHUS U BOCCTaHOBJIEHNA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm

U3ydeHHe 00pa3IOoB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKAa C PAcTBOpPaMHU KUCJIOT U ILIEJIOYEH, MPOBEJEHUE OIBITOB, WILIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI (TOpEeHHE, PEaKIUU pPa3oKEHUs, COSAUHEHMUS).

Mesicnpedmemmnuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSA3EH NMPU U3YUYEHUU XMUMHH B 8 KJIacce OCYIIECTBIISAETCS
gyepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAYyYHBIX MOHATUH, TaKk U TOHATHIA,
SBIISIOIIMXCSI CHCTEMHBIMU JJIs1 OTJENIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI' O IIUKJIA.

OOme ecTecTBEHHO--HAYYHbIE TMOHSATHA: HAayYHBIM (pakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHalu3,  CHHTe3,  KilacCUpUKanus,  MEePUOJUYHOCTb,  HAOIIOJACHHE,  DKCIEPUMEHT,
MOJIETMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

O®uzuka: MaTepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, HW30TOIbI,
PaZMoOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUYECKUH 3aps]l, BELIECTBO, TelO, OO0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, Ia3, (U3NYECKHUE BEITUYMHBI, €JUHMIIBI U3MEPEHUs,, KOCMOC, IUIAHETBHI,
3Bé31161, ComHITE.

Buonorust: porocunres, apixanue, 6nochepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaTbl, TOPHBIC IOPOJBI, IOJIC3HBIC
HCKOMaeMble, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYecKas peaKus

[lepnoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osiaemeHtoB J[. U.
MengeneeBa. CrpoeHue aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XUMHYECKHUX
JJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kalus, KaJdbLUs U HUX COCOUHEHMM B COOTBETCTBUH C
MoJI0’KeHUEM 351eMeHTOoB B [lepuomyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XMMHMUYECKOH CBS3U. THUIBI KPUCTALUIMYECKUX PELIETOK,
3aBUCHUMOCTbh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEMIETKH M BUJA XUMHYECKOM
CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTaHWYECKMX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KjaccaM HEOPraHWYECKHX COEAMHEHMH, MeHEeTHYecKas
CBSI3b HEOPTraHMYECKUX BEIIECTB.

Knaccngukamuss XUMUYECKUX PeakIfii M0 pa3INYHbIM MpH3HAKaM (10 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, MO0 H3MEHEHHUIO0 CTeneHel
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, M0 YYacTHIO KaTajau3aropa). JK30- U
SHJOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTe o ckopoctu xumudeckoi peakuuu. [loHstue 006 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. llonsarue o
kartanuze. lloHarne o XumuueckoM paBHOBecHU. DakTOpbl, BIMUSIONIME HA CKOPOCTh
XMMHUYECKON peakliy U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.



OKuUCIINTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIMM, SJEKTPOHHBIM OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CoCTaBlIeHHE YPAaBHEHHMHM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKuuii ¢ UCMOIb30BAaHUEM METO/A HJIEKTPOHHOI O OanaHca.

Teopust 2IEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOIUTHI M HEINEKTPOINTHL. KaTnoHsl,
aHMOHBI. MeXaHU3M JUCCOLMAlMM BEIIECTB C PA3IUYHBIMU BUJAAMH XUMHUYECKOM CBS3H.
Crenenp nucconuanyy. CUIbHBIE U C1a0ble AIEKTPOIIUTHI.

Peakiiun noHHoro ooMeHa. YClIOBHUsS NPOTEKaHUs peaklUil HOHHOIO OOMEHa, IOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUS peakiuil. CBoicTBa KUCIIOT, OCHOBAHMHM M COJIEH B CBETE
NpeCTaBIeHUH 00 3JIEKTPOIMTHYECKON aucconuanuu. KadecTBEHHblE pEaKIMU Ha HOHBI
[TousiTHE O TUIpOIHU3E CONEN.

Xumuueckuii IKcnepumennt

O3HAaKOMJIEHHE C MOJAEISIMHM KPHCTANIMYECKUX DPEIMETOK HEOPraHWYEeCKHX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W aiMmasza), CIOKHBIX BEIIECTB (XJIOpHIA HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMMUYECKOW pEaKIMHU OT BO3AEHCTBHS Pa3IMYHBIX
(akTOpOB, UCCIEIOBAHHE IJIEKTPOINPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCA IUCCOLHALNN
KUCJIOT, ILenod4ed M coied (BO3MOMKHO MCIIOJIb30BaHME BHUAEO MAaTEepHajoB), IPOBEICHUE
OIBITOB, WUIIOCTPUPYIOLIUX IpPU3HAKU MPOTEKaHUs peakuuid MOHHOro obMeHa (oOpa3oBaHME
ocajika, BbIIEJEHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIMX HPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX peakUuil (FOpeHHe, peakUuu pa3iokKeHMs, COeINHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KayeCTBEHHBIX PEaKIM Ha HOHBI,
pelIeHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl 4 MX cOeJUHEHUS

OOmast xapakrepucTuka ranoreHoB. OcoOEHHOCTH CTPOCHMsI aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne M (U3NYECKUE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOrEHOB.
XHWMHYECKHE CBOWCTBA Ha TMpUMEpPEe XJopa (B3aMMOJIEHCTBHE C MeETaUIaMH, HeMeTaJlJlaMH,
miesiouamu).  Xnoposoaopon. ConsHass KHUCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHeHue. JlelicTBUe Xjopa 1 XJI0pOBOJOPO/Ia Ha OpraHu3M 4enoBeka. BaxHelime xiopust
U UX HaXxOXJI€HUE B IPUPOJIE.

OO6mast xapakrepuctuka 31aeMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (QU3NYECKHE CBOICTBA MPOCTHIX BEUIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOIHBIE MOJU(PUKALMK KHCIOPOJa U cepbl. XUMHUYECKHE CBOWCTBA
ceppl. CepoBoOpOJ, CTpOeHHE, (PU3NUYECKHe W XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCcUIOB. CepHas KUCIOTa, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(oOmme Kak mMpeacTaBHTENs Kiacca KUCIOT W crnenududeckue). XUMHYECKHE PEeaKIluH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOMy4eHHs CepHOW KHUCIOTHL IlpumeHeHue
cepHOM KUCI0Thl. Cou CepHON KUCIIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-noH. Haxoxnenue
ceppl U €€ COoeIMHEHUN B TMpupoae. XHUMHUYECKOE 3arps3HEHHE OKPYXKalolled cpelibl
COCMHEHUS MM Cepbl (KUCIOTHBIE JOXIHM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpaLCHUSI.

OObmast xapaxkTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHU OKHCIEHUs. A30T, pacHpocTpaHEHHWE B MHpupoie, (u3nuecKue u
XUMHYecKHe cBoiicTBa. KpyroBopor azora B mpupozae. AMMHAK, ero (pu3nuecKkue 1 XUMHUYeCKue
CBOJCTBa, ITOJy4yeHHe U npuMeHeHue. Comu aMMOHMS, UX GU3NYECKUE U XUMUUECKUE CBONCTBA,
npumMeHeHue. KauecTBeHHas peaklids Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ IOJydeHUE,
¢usnyeckne M XMMHUYECKHE CBoicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonp3oBaHWe HUTPATOB W COJIEH aMMOHHS B KauyecTBE MHHEPAIbHBIX



ynoOpennii. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIoUeld Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKIIM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BonoEMOB). Dochop, amnoTpornHble MoaudUKAUU
dbocdopa, duznueckue nu xumudeckue cpoiictBa. Oxcua docdhopa (V) u pochoprHas kucnora,
¢usnyeckue M XUMHUYECKHE CBOWCTBa, nomydyeHue. Mcmonp3oBanue QocdaToB B KauecTBe
MHUHEPAIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka 3yeMeHTOB |V A-rpynmbel. OcoOE€HHOCTHM CTpPOEHHUs aTOMOB,
XapaKTepHble CTENEHU OKUCICHHUSA. YTIJIEpO/, aJuIOTPOIHbIe MOAM(UKALINY, pAaCIPOCTPAaHEHHUE B
npupoje, (GU3NIecKne u XUMUIECKUE CBOCTBa. AncopOmusa. KpyroBopor yriaepoaa B mpupoe.
Oxcunpl yriaepona, ux (Gpusnueckrue U XMMUYECKUE CBOMCTBA, ACUCTBUE HA KUBBIE OPTaHU3MBI,
MOJTyYeHHE U TIPUMEHEHHEe. DKOJIOrHYeCKUe MpoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00AIHOTO MOTEIUICHUsT KIMMara, MapHUKOBbIM 3¢ dekr. YronpHas kuciora u eé
colu, X (PU3MYECKHe M XMMHUYECKHE CBOWMCTBA, NOJIy4YeHUE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL. ~ Mcmomp3oBaHwe — KapOoHAaTOB B OBITY, MeAWIUHE,
IIPOMBIIIJICHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHauyanbHbIe TOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COCJAMHEHMSX YIiepona
(MeraH, 3TaH, ATWJIEH, AalETUJIEH, 3TAaHOJ, IJMLIEPHH, YKCycHas kuciora). Ilpupoausie
WCTOYHUKU YTJIIEBOJOPOJOB (Yyroib, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MEpepadOTKh
(OeH3uH), UX poJb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMOTOrMYeCKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HMX pOJIM B KU3HU YEIOBEKAa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOICTBa, MOIY4YeHHE M IPUMEHEHUE.
Coenunenus kpemHus B mnpupoge. OOmue mnpencraBieHus o0 okcuae kpemuus (IV) u
KpeMHHeBoU Kuciore. CHIIMKaThI, UX UCIIOIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxxHek e
CTPOUTENIbHBIE MaTepUalbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jkene300eToH. IIpobrembl
0€30I1aCHOr0 UCIOIb30BAHUS CTPOUTENIBHBIX MATEPUAIOB B IIOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yyeHue oOpa3l[0B HEOPraHWYECKUX BEIECTB, CBOWCTB COJISIHOM KHCIIOTBI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOIIOJCHNUE NMPH3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpaxaromue (pu3nuecKkrue U XUMHYECKHE CBOICTBA TaJOr€HOB U MX COEJUHEHUH (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C 00Opa3laMu XJOpUAOB (TajJoreHua0B),
O3HAaKOMJIGHHE C oOpa3mamMu cepbl M €€ COEAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAONIOJCHHE Tporecca OOyrJIMBaHMUsS  caxapa IO  JICUCTBHEM
KOHIIEHTPUPOBAaHHON CEpHOW KHCIOTHI, U3yUECHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTBI, TPOBEJICHHE KAueCTBEHHOW peakiuM Ha Cylb(paT-HOH U HaONIOJEHHE NpHU3HAKA €€
MPOTEKaHUS, O3HAKOMJICHHE C (PU3MUECKMMM CBOMCTBaMH a30Ta, ¢ochopa W uX coeTuHEHUN
(BO3MOXXHO HMCITOJIL30BAHKUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX U PocPOpHBIX YI00pEHUH,
MOJlyuYeHUe, coOMpaHue, paclo3HaBaHUWE M H3Y4YEHHE CBOICTB aMMuaka, IPOBEIEHUE
Ka4eCTBEHHBIX pEaKkUMi Ha HOH aMMOHMS U (ocdar-uOH M H3y4YeHHE MPHU3HAKOB UX
MIPOTEKaHUs, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIONb30BaHUE BHUICOMATEPUANIOB), W3YUYEHUE MOJETeH KPUCTAJUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ynnepeHa, O3HAKOMJICHHE C TMPOIECCOM aacopOlHMH PAcTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHBOrasa, MOIy4eHUe, COOMpaHue, paclio3HaBaHue
U U3y4eHHE CBOWCTB YIJICKUCIIOTO ra3a, NMpPOBEJCHHE KAYeCTBEHHBIX PEAaKLMH Ha KapOoOHAT U
CHJIMKAT-UOHBl M HW3Y4YEHHWE TPU3HAKOB HMX TNPOTEKAHUS, O3HAKOMIIEHHME C MPOAYKIHUECH
CHJIMKQTHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BaxHeimue
HEMETAJIBl U UX COCUHEHHUS.



MeTajjabl M X COeTUHEHUS

OO0masi xapakTepuUCTHKa XWMHUYECKUX DJIEMEHTOB — METAUIOB HAa OCHOBAaHHUHM WX
nonoxkenus B [lepuonuueckoit cucreme xummudeckux sinemMeHToB Jl. Y. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBs3b M METAUIMYECKas KpUCTAJUTMYECKas
pemérka. DJIEKTPOXUMHUYECKUN PsAJl HanpsDKEHUW MeTauioB. PU3MUYECKMEe W XUMHYECKHUE
cBoiicTBa MeTayuioB. OOLMe crnocoObl MoNydYeHHUsT MeTauIoB. [IoHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI MX OT Koppo3uu. CIiiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[{enounbie MeTauIbl: IoNOXKEeHUE B Ilepruoauyeckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXJACHUE B Tpupoje. Ou3nueckrue U XUMHUUECKUE
CBOIiCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbI U TUAPOKCU Il HATpUs U Kanus. [Ipumenenue
IIEJIOYHEBIX METAINIOB U UX COCTUHCHHI.

[[lemoyHO3EMENBHBIE METAUIBl MAarHuii W KajubLUil: mnojoxeHue B llepmomgmueckoi
cucreMe xumuyeckux snemeHToB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B
npupozae. OU3nyecKUe U XMMHYECKHE CBOMCTBA MAarHus M Kaiblus. Baxueniine coeauHEHUs
KanmbpIus (OKCU, TUAPOKCU, CONu). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Antomunuii: nonoxenue B Ilepuoguueckoit cucreme xumuuyeckux saementoB JI. WM.
MeneneeBa, CTpOEHHUE aToMa, HaXOXJAeHUe B npupone. Pusnveckue U XUMHUYECKUE CBOMCTBA
ATIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA M TUIPOKCUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepumogmyeckoit cucreMe xumuueckux siemeHtos /[l U.
MenneneeBa, CTpO€HUE aToMa, HaxOXKJAeHUEe B mpupojae. Ousndyeckne 1 XUMHUUIECKUE CBOMCTBA
xeneza. Okcunpl, ruapokcunasl u conu skene3a (ll) m xenmesa (l1), ux cocra, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpaslamMu METANIOB M CIUIaBOB, WX (U3UYECKUMH CBOWCTBAMH,
W3y4EHUE pe3yJIbTaTOB KOPPO3MH METAIOB (BO3MOXXHO HMCIOJIb30BAHHE BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHUS OKCHA KAJIBIMSA U HATPHUS C BOAOH (BO3MOXKHO MCIOJb30BaHUE
BHICOMATEPHAIIOB), HCCIEIOBAaHNE CBOMCTB JXECTKOM BOJBI, Tpollecca TOPEHUs jKejie3a B
Kucimoposie  (BO3BMOXKHO — HCIIONIb30BAaHME  BUACOMATEpUAlOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi HAa WOHBI: MarHus, KaJblUsi, aIFOMUHUS, IMHKA, xene3a (1) u sxemesza
(1), meau (1), HaGMrOIEHUE U ONMHMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJIis ¥ KaJblus (BO3MOXHO MCIOJIB30BaHUE BUICOMATEPUAJIOB), MCCIIEIOBaHUE aM(pOTEPHBIX
CBOICTB T'UJIpOKCHUA ATFOMUHUS U THAPOKCUA LIUHKA, PEIICHUE HKCIIEPUMEHTAIbHBIX 33/]1a4 10
Teme «BaxkHelIme MeTallibl 1 UX COCAUHCHUS.

XHuMHA H OKpYXKaIOLIas cpeaa

BenecTBa u mMaTtepuanbl B MOBCEIHEBHOM KU3HU 4YelloBeKa. be3omacHoe MCroinb30BaHUE
BEIIECTB M XMMHYECKHX peakiuil B ObITy. [lepBas momomp mpu XUMHUYECKUX OXKOTax u
OTpaBJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPAIIHsI
Bemects, fanee — [1/1K). Pons XxuMuu B pemieHuu 3KOI0rHIeCKUX MpodIem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTEPHAIOB (CTEKIIO0, CIUIABBl METAIIJIOB, MOIUMEPHBIC MaTepUATbI).

Mesricnpeomemmuoie ceasu

Peanuzaiust MexXnpeIMETHBIX CBSI3€H MPU M3YYEHHH XUMHH B 9 Kjacce OCYIECTBIISIETCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK © TOHATHH,
SIBJISTFOLLUXCS] CACTEMHBIMH JIJISl OTJIETbHBIX MPEMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC IIOHATHS: HAY4HBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepUOAMYHOCTb,  HAOMIOJCHUE,  DKCIIEPHMEHT,
MOJICTTMPOBaHKE, H3MEPEHHE, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3()(eKT, TEXHOIOTHs, MaTepraIbL.

dusmnka: MaTepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWJA, H30TOIbI,
PaaMOaKTHBHOCTh, MOJIEKYJIa, OJIIEKTPUUSCKHHA  3apsil, TNPOBOMHHUKH, IOJYHPOBOJHUKH,
JIMIJIEKTPUKHU, (OTORIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOEe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PAaCTBOPUMOCTb, KPUCTAJUIMYECKAsl pEHIETKA, CIUIaBbl, (HU3MYECKUE BEIWYMHBI,
€IMHUIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHUHEpAJIbHBIE yIOOpEHUs,
MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, TTUTATEIILHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHepanbl, TOPHBIE MOPOIBI, IOJE3HbIC
HCKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEro OOpa30BaHUS
JOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMHUHU B €IMHCTBE YICOHOW M BOCITUTATEIIFHOMN JCITEILHOCTH B
COOTBETCTBUM C TPAJAULHUOHHBIMU  POCCUHUCKUMU  COIHOKYJIBTYPHBIMH H  JYXOBHO-
HPABCTBECHHBIMU IICHHOCTSMH, TPUHATHIMH B OOIIECTBE NPABHJIAMH M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIpOIlecCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLUATH3AIUU O0YJArOIINXCS.

JINYHOCTHBIC PE3YJBTATHl OTPAKAIOT T'OTOBHOCTH OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIIMI M pacHIMpEHUE ONbITa JCSITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTHYECKOTr0 BOCIIUTAHUSA '

IICHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACJICIUIO, TIOHWMAHUS 3HAYCHUS XWMHYECKOH HAyKW B J>KH3HU COBPEMEHHOI'O OOIIECTBA,
CIOCOOHOCTH BNAJETh JOCTOBEPHON MH(OpMAIMEH O MEepPEelOBBIX JOCTHKEHUSAX U OTKPBITHUIX
MHPOBOH M OTEYCCTBCHHOH XHWMHH, 3aMHTCPECOBAHHOCTH B HAYJYHBIX 3HAHHSIX 00 YCTPOMCTBE
MHUpa 1 00IIEeCTBa;

2) rpa’KIaHCKOr0 BOCIIMTAHUA:

MPEJICTaBICHUSI O COIUMAIBHBIX HOPMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00I1IECTBEHHO I1OJIE3HOM,
y4eOHO-UCCIIeIOBATETTLCKOM, TBOPYECKOW W JPYrUX BUIAX JCATEIHHOCTH, TOTOBHOCTH K
Pa3HoOO0Opa3HON COBMECTHOM JCSITEILHOCTH MPH BBIMOJIHEHUN YU4eOHBIX, TO3HABATEIBHBIX 3a7a4,
BBITIOJTHCHUH XWUMHYECKUX DSKCIIEPUMEHTOB, CO3/JaHUHM YUYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOITOHMMAaHHUIO ¥ B3aMMOIIOMOIIHM B IPOIECCE ATOM y4eOHOW IEATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEICHWE M IIOCTYIKA CBOUX TOBAPHINCH C IMO3WIUHA HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKW M COCTaBISIONIUE OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH HAYYHOH KapTUHBI MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHPOJIbI, B3AUMOCBA3SIX YEIOBEKa C MPHUPOTHOW CPEIOH, O POJIU
XUMHH B TIO3HAHWUU 3THX 3aKOHOMEPHOCTEH;

MO3HABaTEJbHbIC MOTHMBBI, HAIPaBIICHHbIC HA IOJYYCHHE HOBBIX 3HAHHUHW 110 XUMHUH,
HEOOXOIUMBIC JIIi OOBSCHEHUS HAOJIOIaeMbIX IPOIECCOB W SIBICHHA, ITO3HABATEIHHOM,
UH(POPMAIMOHHOW W YUTATEIbCKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JINTEPATYPOH, TOCTYITHBIMH TEXHHYCCKUMH CPEIACTBAMH
nH(OPMAIMOHHBIX TEXHOIOTH;

WHTEpEC K OOYYCHHIO M TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, TIPOSKTHOW U HMCCIEAOBATEIbCKOM JEATEILHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIPaBJICHHOCTH W YPOBHS OOYUYCHHS B TATbHEHIIIEM;

4) popMHUpOBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HU, OTBETCTBCHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0POBBIA 00pa3 »KW3HU, OCO3HAHHWE TMOCICACTBHI W HENPUSATHE BPEIHBIX
NPUBBIUCK (YIIOTPEOICHUS ANKOroJs, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOJIOICHUS



npaBusl 0€30MAaCHOCTH TPU OOpaIeHUH C XUMUYECKUMHU BEIIECTBAMU B OBITY W peajbHOMN
KU3HU;

5) Tpy10BOr0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3yUeHHIO mpodeccuii 1 Tpyaa pa3TuIHOro pojia, yBaXKEHHE K
TPyAy U pe3yibTaraM TPYJOBOW JEATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE INPUMEHEHHS
MPEIMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIM BHIOOP WHIUBUIYATBHONW TPACKTOPUU
MPOJOKEHUsT 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEIIHOW MPO(ECcCHOHANIBHON AESTENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTb aJalTUPOBAThCS B MpoheccroHalbHOM cpejie;

6) K0JIOrHYeCKOro BOCUTAHUS:

9KOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAaHHME LIEHHOCTHU 370pPOBOro M 0Oe3omacHoro obOpasza >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY M TICUXHUYECKOMY 30POBBIO,
OCO3HAHME IIEHHOCTU COOTFOZICHUS MPaBHUJI 0€30MMaCHOT0 TIOBEACHHS TIPH padoTe C BEIICCTBAMHU,
a TaKKe B CUTYaIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CHOCOOHOCTH TPHUMEHATH 3HAHUS, MOJIy4YyaeMble NMPU HU3YYCHUHM XUMHUHU, IS PEUICHHS
3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPENOi, AJIsl TOBBIIEHUS YPOBHS 3KOJIOrMYECKOM
KYJIbTYpPbI, OCO3HAHUS TJI00aJTBHOr0 XapakTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEACTBOM METOJIOB XHMHUH, YKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B
MO3HABATENbHON, KOMMYHUKATUBHOW U COLIMATIBLHON MPaKTHKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX PE3YJIbTATOB BBIICISAIOT 3HAYUMBIC A (OPMUPOBAHUS
MHPOBO33peHUsl OOIICHAay4YHbIE MOHATHUS (3aKOH, TEOpHSs, NMPUHIUI, TUnore3a, GakT, cucrema,
MIPOIECC, IKCIIEPUMEHT H JIPYTroe€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeMeTax 1 MO3BOJIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB ()OPMUPOBATH MPEACTABICHUE O
[[EJIOCTHOW HAy4YHOW KapTUHE MHUpa, U YHUBEpPCAIbHBIC Y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYISATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHON AESITENTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble Jioruyeckue AeiicTBUS:

YMEHHsI UCIOJIb30BaTh NPUEMBI JIOTHUECKOrO MBIIUICHUS TPU OCBOSCHUHM 3HAHUMA:
pacKpbIBaTh CMBICI XMMHUYECKHX TMOHATHM  (BBIIENSATH UX XapaKTEepHbIE MPU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C IPYTHUMH MOHSTUSMH), UCTIOIH30BATh MOHSATHUS U1 OOBSICHEHUS
OTHENbHBIX (DaKTOB M SBJICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ui KIacCHU(PHUKAIIUU
XUMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH, YCTaHABIUBATH MPUINHHO-CIICICTBEHHBIC CBSI3U
MeXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIYKTUBHbIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH ), ICTIATh BBIBOJIBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHITHh B MPOLIECCe TMO3HAHUSA MOHATHS (MIpeIMETHBbIE M MeTalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, HWCIOJb3yeMble B XHWMHH, NPEOOpPa3OBBIBATH IIMHPOKO
MIPUMEHSIEMbIE B XUMUU MOJICbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHYeCKas ¢GopMysia M ypaBHEHHE XHMHUYSCKOH PEaKIUU — TMPH pPEIIeHUHd y4eOHO-
MO3HABATENbHBIX 3a/lad, ¢ Y4€TOM OTHUX MOJACIBHBIX TNPEICTABICHUN BBIBIATH U
XapaKkTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BELIECTB U
XUMHYECKUX PEAKIIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHSI B U3yUaEMBIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBaTebcKue AeiicTBHUS



YMEHHE HCMOIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TAaKKE B KA4eCTBE OCHOBBI JJsi (DOPMHpPOBAHHUS THUIMOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

NpUOOpPETEHNE OMNBbITA MO TUTAHUPOBAHHWIO, OPTaHU3AIMH M TPOBEACHUI0 YUCHHUYECKHX
JKCIIEPUMEHTOB, YMEHHE HA0II01aTh 32 XOJ0M IPOLIecca, CAMOCTOSITENIbHO IPOrHO3UPOBATH €TO
pe3ynbTat, (opMyIHpOBaTh OOOOIIEHHS W BBHIBOABI MO pe3yiabTaTaM MpPOBEIEHHOTO OIBITA,
WCCIIEIOBAHMsI, COCTABIISATh OTUYET O MpojeTaHHON padoTe.

Pabora ¢ nunopmanmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATh U MHTEPIPETUPOBATH WH(OPMAIUIO PA3TUYHBIX BHI0B
1 (hopM mpecTaBIeHUs, TOTYyYaeMYI0 U3 Pa3HbIX UCTOUHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpaTypa
XUMHYECKOTO COJEp)KaHUsl, CIPAaBOYHBIE TOcoOUs, pecypchl MHTepHEeTa), KpPUTHYECKH
OLIEHUBATh IPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHE MPUMEHSTh Pa3INYHbIe METOJIbI U 3aIIPOCHI TIPU MMOUCKE U 0TOOpE MH(OPMALIUU H
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX ISl BHIOJHEHHS Y4EOHBIX U TTO3HABATENbHBIX 3a/1a4
OINpEeNeNEHHOr0 THUIA, MPHOOPETEHUE OMbITa B OOJACTH WCIONB30BaHUS WH(HOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBJIaJIcHUE KYIbTYPOH aKTUBHOIO MCIOIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMPATh ONTHMAIBHYIO (OpPMY TMpEACTaBICHUS
nH(poOpMaIMK ¥ WIUTIOCTPUPOBATH peEIlaeMble 3a/ladydl HECIOKHBIMU CXEMaMH, TuarpaMMmamu,
npyruMu popMamMu rpauKi U UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh M aHAIM3HPOBATh B MpoIlecce YYeOHOH U HCCIeloBaTeIbCKOM
NESTENHPHOCTH HH(GOPMAIIUIO O BIMSHUU MPOMBIIIUIEHHOCTH, CEJTLCKOT0 X03MCTBA U TPAHCTIOPTA
HA COCTOSIHUE OKPYKAIOLLIEH IPUPOJHON CPEBL.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

yMEHUsl 3aJaBaTh BOMNPOCHl (B Xoie Jauanora W (Wiau) JOUCKYCCHH) IO CYIIECTBY
oOcyxxnaeMol TeMbl, (OpMYJIUpPOBaTh CBOM TNPEUIOKEHHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI IPEICTABIAThH MOTyYeHHbIC Pe3yIbTaThl TO3HABATEIBHOMN IEATETHHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeiaTh NPE3EHTAIMI0 PE3YJbTaTOB BBIMOJIHEHUS XHUMHUYECKOTO
JKCIIepUMEHTa (J1abopaTOpPHOT'O OMbITa, JTA0OpPaTOpHOM paboThI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO IIPOEKTA);

yYMEHHsI y4eOHOT'0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABaTENbHON U
WCCIIEIOBATEIbCKOM NIEATENbHOCTH MPU PELICHUH BO3HUKAIOIIMX MHpoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COTJACOBAHUS MO3HIHK (00CYXICHHS, OOMEH MHEHHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMSI COBMECTHBIX JEUCTBUIA, ONpeeleHne KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHON pa0OTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIe yYeOHbIE 1eliCTBHSL:

YMEHHME CAMOCTOSTENIBHO ONPENENATh LEeU JESITeIbHOCTH, IIJIaHUPOBATh, OCYLECTBIATD,
KOHTPOJIIUPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO JESATENBbHOCTh, BHIOMPAThH
HauOonee H(@QeKTUBHbIE CHOCOOBI  pelleHHs y4eOHbIX U [I03HABATENIbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTAaBJIATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBI aJIrOPUTM JEHCTBUM MpHU
BBITIOJIHCHUH 33JaHU ¢ y4€TOM TMOJYyYEeHHUs] HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaAX —
BEILIECTBAX U PEAKLMsIX, OLEHUBATh COOTBETCTBUE MOJIYUYEHHOIO pe3yybTaTa 3asBICHHOU LIEJH,
YMEHHE HCIOIb30BaTh U AaHAJTM3UPOBATH KOHTEKCTHI, ITpelaraeMble B YCIOBUHU 3aJaHUI.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOGHUIO 00S3aTENBHOTO COJCpKaHUS,
YCTAHOBJICHHOTO JaHHOW (enepaabHOil pabouell mporpamMMmoil, BBIJENSIOT: OCBOCHHBIC



Oo0y4arolMMUCS Hay4dHble 3HAHHUS, YMEHHMS W CHOCOObI JeHCTBUM, creuuduyeckue s
MpeIMEeTHOM o0macTh «XUMHUS», BHUIBI JACSITEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEpPIpEeTaINH, TPe0OPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYalLIUSX.

K xoHny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh cOPMUPOBAHHOCTH y 00YUaAIOIIUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAs), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas MO XMMHUYECKOTO
JJIEeMEHTa B COCAMHEHHM, MOJIAPHBIA OO0BEM, OKCHUJ, KHCJIOTa, OCHOBAaHUE, COIIb,
3JIEKTPOOTPULIATENIEHOCTD, CTENICHb OKUCIICHHSI, XUMUYECKasl Peakius, KiaccupuKarus
peaKkLMii: peakiMy COEIMHEHMS], PEAKLIUU Pa3JIOKEHUS, PEAKIINHU 3aMELIECHUs, PEaKIINU
o0MeHa, ’K30- M HJOTEPMUYECKNE PEAKIINHU, TETNIOBOH A(PPEKT peakiuu, siIpo aToMa,
AJIEKTPOHHBIN CIIOM aTroma, aTOMHas OpOuTalb, PajlyC aromMa, XMMHYecKas CBS3b,
NOJISIpHAsl U HENOJISIpHAsl KOBAJIGHTHasl CBsI3b, MOHHAsA CBSA3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBast J10J1s1 BellecTBa (MPOLEHTHAs: KOHIIEHTPALUs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX IOHATUA W MPUMEHATH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U X IIPEBPALLCHUI;

UCIONB30BaTh XMMHUYECKYI) CHMBOJHMKY JUIsl COCTaBJieHHsS (OpPMYJIT BElIeCTB U
YpPaBHEHUN XUMHYECKUX PEAKIIMI;

OIPEENIATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHUSX, CTEHCHb
OKHCIIEHUSI DJIEMEHTOB B OMHApHBIX COEIUHEHHSIX, NPUHAUIEKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COEOMHEHMH 1o (QopMynam, BHJ XHUMHUYECKOH CBS3H
(xoBayieHTHAs U MOHHAs) B HEOPTaHMYECKUX COCIUHEHUSIX;

packpsiBaTh cMmbich [lepunomnueckoro 3akona I. M. MeHneneeBa: 1€MOHCTPUPOBATH
IIOHMMAHHE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepuonmueckoil cucreme, 3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaJipo;

OMHKCHIBATh M XapakTepuszoBaTh Tabmuunyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh IMOHATHUS «TJIaBHasg moarpynna (A-rpymnmna)» u
«mobounas mnoarpynma (b-rpymma)», mameie ¥ OonbliMe MEPUOIBI, COOTHOCUTH
0003HaueHus, KOTopble uMerTcs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB [[. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKaMH CTPOEHUs aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3aps] sapa, oOllee YHUCIO JJIEKTPOHOB U
pacnpeesneHue uX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKHUE BEIECTBA, XUMUYECKHE
peakiuu (110 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB,  IOATBEP)KJasi  ONUCAHUE NPUMEpPAaMU  MOJEKYJISPHBIX  YpPaBHEHHMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOrHO3UPOBAaTh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO)KHOCTH IIPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUN B PA3JIMYHbIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MaccChl BEIIECTB, MaCCOBYIO
JI0JIF0 XUMHYECKOT0 3JIEMEHTA 10 (hopMysie COSAUHEHHS, MACCOBYIO JIONIO BEIECTBA B
pacTBope, MPOBOANUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON pEeaKIuu;



HNPUMEHSITh OCHOBHBIC ONEpPAIlMU MBICIUTEIBHON NEeITebHOCTH — aHAU3 M CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTH3aIHI0, KIacCu(UKAIUIO, BBISBICHHE TMPUYUHHO-
-CJIC/ICTBEHHBIX CBsI3€i — JUISl M3Y4YCHUsI CBOMCTB BELIECTB U XUMHYECKHUX PEAKIIUH,
€CTECTBEHHO-HAy4YHbIC ~ METOIbl  [O3HAHWUS  —  HAONIOJCHWE,  HM3MEpEHHUe,
MOJIETTMPOBAaHHE, SKCIIEPUMEHT (peabHbIA U MBICTICHHBIN);

CICOBaTh IPaBWJIAaM IIOJB30BAHUS XMMHYECKOH TOCYIOH ¥  J1abOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke MpaBHJIaM OOpaIIeHHS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSMH TI0 BBINOJIHEHHIO JTA0OPAaTOPHBIX XMMUYECKUX OIBITOB MO MOTYICHHIO
U COOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOXOPOAA M KHCIOPOIA), MPUTOTOBJICHUIO
PacTBOPOB C ONpE/EIEHHON MACCOBOI J10JIel PaCTBOPEHHOIO BEIECTBA, INIAHUPOBATh
U TIPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U
KHCIIOT C TOMOIIBIO WHANKATOPOB (JTaKMYC, (heHON(TalleHH, METHIIOPAHXK U IPYTHE).

K koniy oOyueHus B 9 kjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb c()OPMUPOBAHHOCTh y 00yUaIOIUXCS YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IMOHATHUN: XMMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCT, CTENEHb OKHUCIEHUS, XUMHYECKas pEeaKlHs, XUMUYeCKas
CBSI3b, TETIOBOH AP PEKT peakunu, Mojib, MOJSAPHBIA 00BEM, pacTBOp, JIEKTPOIHTHI,
HERJICKTPOJIUTBI, JJIEKTPOIUTUYECKAs JAUCCOLMAIMs, PEeaKIUd HOHHOro OOMeHa,
KaTajau3aTop, XHMHMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE pEaKLUu,
OKHMCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHCIUTENb,  BOCCTAaHOBMTEID,
OKHMCJIEHHE M BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(OTEPHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHAsl, MOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMYECKas pEIETKA, KOPPO3Hs
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pEeakUuu, MpeNenbHO JOIyCTHUMas
koHuentpanus [1/IK Bemiecrna;

WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATHI M NPUMEHATH 3TU
MIOHSITUS IIPU ONTMCAHUM BEILIECTB U X MPEBPALICHUIA;

UCIOJNB30BaTh XMMHMYECKYI0 CHMBOJHMKY JJsI COCTaBleHHs (OpMya BEUIECTB H
YpaBHEHUN XUMHYECKUX PEAKIINH;

ONpENENATh BAJIEHTHOCTb M CTENEHb OKHMCIEHUS XHUMHMUYECKHX DSJIEMEHTOB B
COCIVHEHMIX Pa3JIMYHOIO COCTaBa, IPHUHAIEKHOCTb BEIECTB K ONPEIEIEHHOMY
KJIAaCCYy COEMMHEHHH 10 ¢GopMyraMm, BUJ XUMHUYECKOM CBs3U (KOBaJeHTHas, MOHHAs,
METaJUINYeCKas) B HEOPraHMYECKUX COCJUHEHUAX, 3apsii HMOHA IO XHMHUYECKOH
¢dbopmyse, XxapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COECTUHEHHM, TUI
KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMmblca llepnonnueckoro 3akona JI. M. MenneneeBa u 1€eMOHCTPUPOBATh
€ro NOHMMAaHUE: ONUCBIBATH U XapaKTepu30oBaTh TabunuHyo ¢opmy llepuonnueckoit
CHCTEMbl XMMHUYECKHX 3JEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas mnoarpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», Manble W GomnbIIMe MEPHOJBI,
COOTHOCUTh O00O3HAYeHMs, KOTOpble MMEIOTCS B IepuoaHyYecKod Tabnuue, ¢
YHCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsiz sIpa, oOlIee YMUCIIo JIEKTPOHOB U PaclpeeNieHHe UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEMHEHMI B IpeJesiax MaJbIX MEPUOJ0B U TJIaBHBIX HNOArPYNI C YYETOM CTPOECHHS
UX aTOMOB;



KJIaCCU(PUIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHUE BEIECTBA, XUMUYECKIE
peakuuu (IO YUCIYy M COCTaBY YYacTBYIOLIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
s dekTy, Mo U3MEHEHHIO CTETIeHEH OKHCIIEHUS! XUMHUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATh) OOIIME M CHEeUU(PUUECKHEe XHUMHYECKHE CBOMCTBA
MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Asl ONMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEaKIIHil;

COCTaBJIATh YPABHEHUS DJICKTPOIUTUYECKON AUCCOLUUALMU KUCIIOT, HIEJI0YEN U COJIEH,
MOJTHBIE U COKpAIIEHHBIE YpaBHEHUS peaklnii HIOHHOro oOMeHa, YpaBHEHHs peaKiui,
MOATBEPKJIAIONIMX  CYIIECTBOBAHME T'€HETUYECKOM CBSA3M MEXKAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLIHUi MOCPEICTBOM
COCTAaBJICHHMSI DJIEKTPOHHOTO OajaHCa ATUX PEaKIIHii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BOSMOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOI0 3JIeMEHTa 10 popMyJie COeAUHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEAKLINK;

coOnoaTh TpaBWiia TMOJIb30BAHMSI XMMHUYECKOM TMOCyqoil U J1abOpaTOpHBIM
000py/IOBaHUEM, a TaKXe IpaBWia OOpalleHHs] C BELIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB IO MOIYYSHHIO
1 cOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (aMMHAaKa M YTIIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIUH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IUYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAWI-, KapOoHaT-, (ocdar-,
CWIHNKAT-, Cynb(}aT-, TUIPOKCHUI-HOHBI, KATHOHBI AMMOHHUS W HWOHBI H3yYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIbHON EATEeNbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, O0O0O0OIIECHNE, CHCTEMAaTU3alldI0, BBIABICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS CBOMCTB BEHIECTB M XUMHYECKHUX PEAKIUM, €CTECTBEHHO-
HayyHble METOJbl TO3HAHUS — HAONIOJICHWE, W3MEPEHHe, MOJICIHPOBAHHUE,
SKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne

HaumenoBaHue pa3ieioB u

KoaunuecTBO 4acos

KoHnTpoJbHbIe

IIpakTH4eckue

DJIeKTpOHHbIe (LM (ppOoBbBIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [leppoHavyanbHble XUMHUYeCKHE OHATHS
XuMusi — BaXxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6nuoreka [JOK
NPaKTUYIECKOHN ICATETbHOCTH https://m.edso00.ru/7f41837c
YyeJIoBeKa
12 BeiriectBa 1 xXuMuueckue 13 1 bubmuoreka IJOK
peaKIu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 18
Pa3nen 2. BaxxHeline npeacraBuTe/Id HEOPraHMIeCKNX BellleCTB
21 Boznyx. Kucnopoa. [lonsitue 5 1 bubnuoreka [JOK
00 okcHaax https://m.edso0.ru/7f41837c
29 Bonopoa.ITonsitue o kucinorax 11 1 bu6nuoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nmmoreka [JOK
OCHOBaHHSX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIC KJTacChI 1 1 1 bubmuoreka [JOK
HEOPTaHWYECKUX COeTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 32

Pasnen 3. [lepnoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 3jaeMmeHToB Jl. U. MenaeneeBa. CTpoeHHne aTOMOB.
Xumnueckasi cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUU



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

[leproanueckuii 3aK0H U
Ilepuognueckas cucrema

3.1 XUMHYECKUX 3emenToB [[. U. 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue
aromMa
XUMHYECKas CBI3b.
3.2 OKUCIUTETBHO- 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKuI/m
bubmuoreka IJOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpemst 3 Bubnrorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounvecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB H TeM uudpoBbie
Ne n/m P Kontposabhueie | IIpakTuyeckue (uscpp )
NporpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3znes 1. BemecTBo M XUMH4YeCKHe peaKkIun
[ToBTOpEHME 1 yriyOieHne 3SHAaHUI bubmuorexa [JOK
1.1 5
OCHOBHBIX pa3JIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 1 bubnuorexa [JOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DIEKTPOIMTUYECKAs! TUCCOLAALINSL. 8 1 1 bubmmoreka [JOK
' XUMHYECKHE PEakuH B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO1m1as xapakTepuCTHKa XUMUYECKHX 4 1 bubmuorexa LIOK
' anemeHTOB VIIA-rpynmsl. I"ajgorensr https://m.edsoo.ru/7f41a636
. JICMCHTOB -TPYIIITEL. u
25 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| snmermonAapyam. Ason pocpepux | 7 ;| DuGworelOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHHUS
. JIEMCHTOB -TpyIIEL. YT u
. Pyl pol https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

3.1 OO6mme cBOMCTBa METAJLIO 4 bubmorexa [IOK
. )41 BOHUCTBA MCT B
B : https://m.edsoo.ru/7f41a636
3.2 Baxueiime Merai COeqUHE 16 bubmorexa HOK
. HCUIIINEC MCTAJIJIbI U UX HNHCHUA
4 https://m.edsoo.ru/7f41a636
Hroro mo pasnery 20
Pa3znen 4. Xumus 4 OKpy:KalOas cpeaa
4.1 BemiecTBa 1 MaTepuainl B JKU3HU YEJIOBEKA 3 bubmmorexa [OK
' i p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




ITOYPOYHOE INIJIAHUPOBAHHUE
8 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

[Ipenmer xumun. Poinbs XMMuM B )KM3HM 4eloBeKa. Tena u Bemecrsa 1
[TonsiTre 0 MeTOax MO3HAaHUA B XUMHUH. BXxoaHas nuarnoctuueckas padora.
3 [IpakTuueckas padora Ne 1 «IIpaBuna paGoTel B 1abopatopuu U NpuEMbI OOpaIICHHS C 1
71a00paTopHBIM 000PYTOBAHUEMY
Uuctsie BemecTBa U cMecu. CiocoObl pa3ieieHust cMecei
[Ipaktrueckas padora Ne 2 «Pa3nenenne cmeceit (Ha mpuMepe OYNCTKH TTOBAPEHHOM COJIN )» 1
ATombl 1 MonekyJibl. [IpocThie u ciiokHbIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE B XUMUU.
7 XUMHUYECKUE 3JIEMEHTHI. 3HaKH (CUMBOJIbI) XUMUUYECKUX 371eMeHTOB. [leproanyeckas tabaumna 1
xuMuueckux snemenTon .M. Meneneena.
3 3aKOH MMOCTOsTHCTBA cOocTaBa. XuMuueckue Gpopmynbl. OTHOCHTENbHAS aTOMHAsI U OTHOCUTEIIbHAS 1
MOJIEKYJISIPHBIE MacChI.
9 MaccoBast 10151 XUMUUYECKOT'0 3JIEMEHTA B COEJUHEHUH 1
10 BaneHTHOCTh aTOMOB XUMUYECKUX 31eMeHTOB. Onpeienenne BaleHTHOCTH 10 (opMyJTIaMm. 1
11 CocraBienne GopMyIs COSTMHEHUH 10 BAJICHTHOCTH. 1
12 Ou3nuecKue U XUMHUYECKUE SIBICHUS. XUMUYECKas peaKIus 1
13 [Ipu3Haku 1 ycinoBUs MPOTEKaHUS XUMUYECKHUX peakiuil. Temnooii 3¢dext xumuaeckoin 1
peakuuu. JK30- U SHAOTEPMHUUECKHUE PEAKIIUH.
14 3aKOH COXPAaHEHHUs MacChl BELIECTB. XUMUUYECKHE YPAaBHEHUS 1
15 Knaccudukarus XuMiUIecKuX peakuuii (COeTMHEHNS U pa3IoKeHuUs) 1
16 Peakuuu 3amMernienus 1 oOMeHa. 1
17 M. B. JlomoHOCOB — yuéHBIH-dHITUKIONEAUCT. O000IEeHNE U cUCTeMaTH3aIus 3SHAaHU I 1
18 KonTtponbsHas padora Nel mo Teme «BerecTBa 1 XUMHUYECKUE PEAKITAN 1




19 Bo3nyx — cmechk razoB. CocrtaB Bo3ayxa. Kucnopon — sneMeHT u npoctoe BemiecTBo. O30H 1

20 duznyeckre U XUMHUYECKHEe CBOMCTBA KHCIOpoa (peakiuu OKucieHusl, roperne). CrnocoOsl 1
MOTyYeHUs KUCIOPOa B IabopaTopuu U MpoMbIIieHHOCTH. [IpuMeHeHne kucnopoaa.

21 TomnuBo (HePTh, yroib U MeTaH). 3arpsi3HEHUE BO3AyXa, CIOCOOBI €ro MpeJ0TBPAIleHUS 1

29 [IpakTuueckas pabora Ne 3 o reme «llomyuenune u cobupanue KHCIOpoaa, H3y4eHUE ero 1
CBOMCTB»

23 OKcuasl. 1
Bogopon — snemenT u npocroe BemiecTBo. Haxoxaenue B npupoae. CriocoObl momy4deHus

24 BOJIOpoa B 1aboparopun. u3nyeckre U XMMHUYECKHe CBOMCTBA Boopoaa. [Ipumenenue 1
BOJIOPO/IA.

25 [MpakTuueckas padora Ne 4 o reme «IlomyueHue u cobupanue BOAOpoOIa, U3yUYeHHE ero 1
CBONCTB»

26 Kucnotsr. [TonsTie 06 nHauKaTOpax. 1

27 Conu. 1

28 VYpok 3aKkperneHus 3HaHui. 1

29 KommuecTBo BemecTBa. Monb. MonsipHas macca 1

30 Monsipablii 006EM ra3oB. 3akoH ABOraapo 1

31 Brrurcnenus Maccbl, 00béMa ra3a, KOJIHYeCcTBa BEIISCTBA 110 €r0 H3BECTHOMY KOJTHUYECTBY 1
BEIIIECTBA, Macce WK 00bEMY

32 Brrurcnenus: Komu4aecTBa, Macchl BEIIECTBa, 00bEMa Tra3a 10 YpaBHEHUSAM XUMUYIECKUX PEaKITit 1

33 Brrurcnenus 00bEMOB Ta30B 110 YPaBHEHUIO PEAKIIMHM Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHHA 1
ra3oB

34 [ToHsITHE O TEPMOXUMHYECKOM ypaBHEHUU. PacdeTsl M0 TEPMOXUMHYECKUM YPABHCHHSIM.

35 ®dusnyueckre U XMMUUYECKHe cBoicTBa BO/Ibl. COCTaB OCHOBaHUM. 1

36 Bona kak pactBopuress. HachileHHbIC 1 HEHACHIIIICHHBIC paCTBOPHL. MaccoBast 10Jisl BEIIECTBA B 1
pacTtBope

37 Pemienue 3aiay ¢ MCoNb30BaHUEM TTOHSATHUSL MACCOBAsi J10JIsl PACTBOPEHHOIO BEILIECTBA. 1




[Ipaktuyeckas padora Ne 5 o Teme «IIpuroroBieHue pacTBOpOB C ONpPeAEIEHHON MacCOBOM

38 JI0J1€H pacTBOPEHHOIO BELIECTBA» L
39 KonTtponbshas padora Ne2 mo teme «Kucnopoa. Bogopoa. Boga» 1
40 Oxkcuppl: cocTaB, kiaccuduKals, HOMEHKIATypa 1
41 [Tonydenue u XuMHUYeCKHe CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHIIOB. 1
42 OcHoBaHMs: cOCTaB, KJIacCU(pHUKAIIN, HOMEHKIATypa 1
43 [TonydyeHnune u XuMHUECKUE CBOWCTBA OCHOBAHUM 1
44 Kucnotsr: cocras, knaccudukanysi, HOMCHKIATypa 1
45 [Tonyyenue u XMUMHUYECKHE CBOMCTBA KUCIOT 1
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI MOTYYEHHU s, XUMHUYECKUE CBONCTBRA 1
47 I'eneTn4eckas CBA3b MEXAY KJIACCAMH HEOPTAHMYECKUX COCIUHEHUN 1
48 O0001IeHre 1 cucTeMaTu3as 3HaHui 1
49 [IpakTruueckas padora Ne 6. Pemenue skciepuMeHTaNbHBIX 3371a4 110 TeMe «OCHOBHBIE KJIaCChI 1
HEOPraHUYECKUX COCTUHEHUIN»
50 Kontponbnas padora Ne3 o teme "OCHOBHBIE KJIacChl HEOPTAaHUUECKUX COSAMHEHUM" 1
51 EcTtecTBeHHBIE CeMECTBA XUMUYECKUX DJIEMEHTOB. AM(OTEPHOCTD. 1
52 Otkpertue JI. . MenaeneeBsIM MepruoandecKoro 3aKoHa. 1
53 Crpoenne atomoB. CocTaB aTOMHBIX sziep. M3oTomnsr 1
54 CtpoeHnue >1MeKTPOHHBIX 0005I04eK aTOMOB 371eMeHTOB [lepuoanueckoii cucremsr J1. U. 1
Menpeneena
55 [Tepuonnuecknii 3akon JI.11. MenaeneeBa u ctpoeHue aroma. 1
56 XapakTepucTuKa XMMUYECKOr 0 3JIEMEHTa 110 ero nojoxenuto B [lepuonnueckoii cucreme /1. U. 1
Menpeneena
57 3unauenue [lepuoauueckoro 3akoHa Juisd pa3BUTHS Hayku U npakTuku. J{. . MenneneeB — 1
YUEHBIN, NEAATOr U FPaKIaHUH
58 WNonnast xumudeckasi CBsi3b 1




59 KoBanieHTHas HemonsipHasi XMMUYECKas CBS3b 1
60 KoBanentHas monspHas XuMU4ecKasi CBsI3b. DIIEKTPOOTPULIATEITHHOCTb. 1
61 CTeneHb OKMCIICHUS 1
62 OKHUCINTENEHO-BOCCTAHOBUTEILHBIC PEAKIHH 1
63 OKHCIIMTEIH U BOCCTAHOBHUTEIIN 1
64 MeTo 311eKTpOHHOTO OanaHca. 1
65 Kontponbnas pabora Ne4 o reme «CtpoeHune aroma. XUMHUYECKask CBSI3b) 1
66 PeszepBHbIil ypok. O000IICHNE B CHCTeMaTH3aIis 3HAHUH 1
67 PesepBHblil ypok. O60011IeHNEe U ccTeMaTH3allus 3HAaHUH 1
68 PesepBHblil ypok. O60011IeHNEe U cCCTeMaTH3allus 3HAaHUN 1
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9 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka
Bcero
1 ITeproanueckuii 3akoH. [lepronnueckas cucrema xumuaeckux sinemMeHToB J[. . Menaeneena 1
2 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOI0B 1
3 Knaccugukanus 1 HoMEHKIaTypa HEOpraHUYECKUX BEILECTB 1
4 Buzbl XuMu4eckoi CBSI3U U TUIBI KPUCTAIUIMYECKUX PELIETOK 1
) Knaccugukanus XuMHUeCKUX peakuii o pa3IMyHbIM IPU3HAKAM 1
6 [TonsTre 0 ckopocTH XUMHUYECKOH peakiuu. [IoHATHE O TOMOT€HHBIX U T€TEPOreHHBIX PEaKIUAX 1
7 [TonsTHe 0 XMMHUYeCKOM paBHOBecHH. DAaKTOPBHI, BIMSAIONNE HA CKOPOCTh XMMUYECKON PEAKLUU U 1
HOJ0KEHNE XUMHUECKOr0 PaBHOBECHSI
8 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1
9 Kontponsnas padora Nel no teme «IloBropenue u yriyoiieHue 3HaHUH OCHOBHBIX pa3ziesioB 1
Kypca 8 Kj1acca» (crapToBasi JUarHoCTHYecKast pabora)
10 Teopust snexTponuTHaeckoi auccounanuu. CUIbHbBIE U CI1a0bIe 3JEKTPOIUTHI
11 Honnble ypaBHEHUS peakuuii
12 XUMHUYECKUE CBOMCTBA KUCIIOT U OCHOBAHUH B CBE