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IMosicuuTeILHAS 3aIMCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O OOIIETr0 0Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMIMHU IPENoJaBaHusl yueOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaterud OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrO NpEAMETa, YCTaHABIHWBACT
o0s3aTenpHOEe MPEIMETHOE COJEp)KaHUE, MPelyCMaTPUBAET paclpeiesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpamMmbl 110 XMMHH, OIIPEEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIeI0BaTEIbHOCTh
U3YUYCHHS] XUMUU C YYETOM MEXIPEJAMETHBIX U BHYTPU-TIPEAMETHBIX CBS3CH, JIOTUKUA Y4eOHOTO
mpolecca, BO3PaCTHBIX 0OCOOCHHOCTEH 00ydaroluXcsi, OnpeaAesieT BO3MOXHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHuUs, a TaKXKe TPEOOBaHHM K pe3yabTaTaM 00y4eHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyu€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00ydarolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
IIPEJICTaBJICHUS O B3aUMOINPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IIPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTMYECKOM 0e3011acHOCTH, MPOOJIEM 3paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJIsi caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN o0ydaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHNEUU(UKON HAyYHOrO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI 1IE€JI0CTHOTO
B3IJISA/1a HAa €MHCTBO MPHUPOJIBI U YE€TIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAloM B ()OPMHPOBAHUHT
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJaJ B 3KOJOTMYECKOe OOpa3oBaHHE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKEHHUEM
0a30B0il HayKH XMMHHU Ha ONpPEIEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroIyUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACITHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOpMUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepixaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl M0 MPUHIUIY IOCIEIOBATEILHOTO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— Y4YEHHS O CTPOCHUH aToMa U XMMHYECKOH CBSI3H;



— MPECTaBICHUH 00 NEKTPOIUTUIYECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS U MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHUS U BO3MOKHOCTEU
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BELLIECTB.

OcBoeHre MPOrpaMMbl IO XUMHUHU CIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnH XUMUN TPOUCXOAUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUUECKOW HAYKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKON AESITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOILEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
(GOpMUPOBAaHMHM M DPA3BUTHUM I[IO3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMM B Y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIEA0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUIl OE30MaCHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKHe LIETH, KaK:

— (popMHpoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K camM000pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHMs Ha CHCTEMaTHYecKoe MpuoOIIeHne O00ydaroluxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJIbHOM  NIEATENBHOCTH,  HAy4yHbIM  METOJaM  IIO3HAHUf,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIMX HPUOOPETEHUIO OO0YYaIOUIMMHCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HaUCHUE /ISl pa3IMYHBIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3Yys 3HAHUS U
ONbIT, TOJYYEHHbIE TP M3YYEHUU XHUMHUHU, MPUMEHATh HMX HpHU pEeHIeHHH MpodiieM B
IIOBCEAHEBHOM XU3HU U TPYIOBOM JEATEILHOCTH,

— (opmupoBaHue y 00y4aromuxcss T'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBALMU K O0YUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIero ooyyeHusl.

OO11ee 4nCiIo 4acoB, OTBEAEHHBIX IS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanwus, cocraisier 34 4: B 8 kimacce — 34 yaca (1 yac B Hezeno).



Conepxanue o0yueHust

8 kiacc

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poib XuMHM B JKM3HM 4elOBeKa. XMMHs B CUCTEeMEe HayK. Tema u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax Mo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMEcei.

ATOMBI M MOJIEKYJbl. XHMHYECKHE HIIEMEHTbl. CHUMBOJIBI XMMHYECKHUX DIIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaJeHTHOCTb aTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJUHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmoCBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €AMHULL BemecTBa. Pacuérsl mo ¢popmMynaM XUMHYECKUX COEIMHEHUH.

@usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXPaHEHMsI Macchl BeIeCTB. XUMU4eckue ypaBHeHus. Kiaccupukanuss XUMHUUECKUX peaklui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMu pa0dOTHI B J1a0OpaTopuu M NMpUEMaMU
oOparteHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HM3YYEHHE U OINHUCAaHHE (PU3UUYECKUX CBOWUCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHne (Pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUYECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBIE MeJla C KMCIOTOM) ABJIEHUH, HaOII0AeHNE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE kene3a ¢ pactBopoMm coiu meau (), u3yuenme cnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpPOBEIEHHE OUYUCTKH IOBAapEeHHONH COJM, HaONIOJEHHWE U OINHUCaHHE
pe3yJIbTaTOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
Mo/Jiesiel MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpuznyeckue U XMMHUYECKHe CBOWCTBA (peakliuyi TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopona. CrocoObl MOMY4YeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TemoBoil 3((ekT XuUMHUYECKONW peakIUH, TEePMOXMMHUYECKHE YpaBHEHUS, 3K30- H
OHAOTEPMHUYECKUE peakuMH. TOomnMBO: yrosb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — »anemeHT u mpocroe BewecTBo. HaxoxkaeHwe Bogopona B IPHUPOAE,
¢bu3nyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oydeHus. Kuciorel u comnu.

MossipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pPacTBOpBL. PacTBopuMOCTh BeliecTB B BojAe. MaccoBas 10/l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poiap pacTBOpOB B NMPHUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BOJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOI.

Knaccugukanus Heoprannueckux coequHeHuil. Oxcunpl. Knaccupukanus OKcHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKkcua0B. PU3NUECKNE U XMMUUECKHE CBOMCTBA OKCHI0B. [losyueHne okcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckrne M XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknatypa kucior. @u3ndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrie U XMMUYECKUE cBoWcTBa cosied. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeeNieHue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJIECHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus ropeHus (moxapa), 03HaKOMIIEHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHIE 00pa3IoB BEUIECTB KOJIMYECTBOM
1 monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHUS BEIIECTB C Pa3IM4HOI pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEAOBAHUE OOpPA3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HAOII0/IEHUE M3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpax KHUCIOT M LIEJIOYeH, M3ydyeHHe
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3alud, [OJYy4EHHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxnelme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKA KIACCU(PUKALNUK XUMHUECKUX dieMeHToB. [loHsTHe o0 rpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHBIC METAJLIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux diaemeHtoB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuoast u rpymnmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX snuep. M3ortombl. Onexktponbl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUUECKHX deMeHToB [leproaudeckoil CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHYECKOrO JJIEMEHTAa MO €ro IMOJOXKEHUIO B
ITepuoanueckoint cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuognyeckoil CHCTEMbI XUMHUYECKUX AJIIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . Menaenees — y4€HbIl U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHast " HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3Yy4eHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C pacTBOpPaMHU KHUCIOT W IIEJI0YeH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMUX TPUMEPHI
OKHUCJIUTEITFHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3I0KEHUS, COSTUHEHHUS).

Mesrwcnpeomemmnie ceasu



Peanu3zanius MeXMIpeIMETHBIX CBsI3€ MPU U3YYCHUU XMMHH B 8 KJacce OCYIIECTBIISCTCS
yepe3 MHCIMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHATHM, Tak U TOHSATHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMHU TSI OTACTBHBIX TIPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, IBJICHHE.

Odusnka: Marepusi, aroM, OJJIGKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJI, W30TOIIbI,
pPaZO0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

[Inanupyemble pe3y/bTaThl 0CBOEHHS IPOrPpaMMBbI [0 XMMHMHU HA YPOBHE OCHOBHOTI'0
0011ero oopa3oBaHus

JIMYHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS TMPOrpaMMbl OCHOBHOTO 00IIero 00pa30oBaHUs
JOCTUT'AaKOTCA B XO04€ 06yT-IeHI/Iﬂ XUMHUHU B CAUHCTBC y‘-IC6HOI\/JI n BOCHI/ITaTeJ'H)HOf/’I NCATCIIBHOCTHU B
COOTBETCTBUH C  TPAJUIMOHHBIMH  POCCHMCKAMH  COLMOKYJIbTYPHBIMH M  JYXOBHO-
HpaBCTBCHHBIMI/I INEHHOCTAMU, HpI/IHFITI)IMI/I B O6HI€CTBG HpaBI/IJIaMI/I nu HOpMaMI/I IIOBCACHUA U
CIMOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMUS, CAMOPA3BUTHS M COIIMATU3AIIMH 00YYaIOIINXCS.

.HI/ILIHOCTHBIG pe3YJII)TaTI)I OTpa)KaIOT TOTOBHOCTH 06y11a101u14xc;[ pYKOBOI[CTBOBaTI)CSI
CHCTEMOM IMO3MTHUBHBIX IIEHHOCTHBIX OPHUEHTALUN M PACHIMPCHHE OIbITa JICATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHMOTHYECKOr0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIeMI0, TOHMMAHKs 3HAYCHHS XHMHYECKOW HayKM B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJETh JIOCTOBEPHOM MH(OpMALUEH O TMEPENOBBIX NOCTHKEHUSAX M OTKPBITHAX
MHPOBOM M OTEUECTBEHHON XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

HpeI[CTaBHeHI/ISI 0 COIHaJIBbHBIX HOpMaX nu HpaBI/IJ'IaX MECXKIINYHOCTHBIX OTHOIHGHI/Iﬁ B
KOJUIEKTHUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 00IIIECTBEHHO TIOJIE3HOM,
y4eOHO-MCCIIEN0BATENBCKOM, TBOPYECKOM MW JAPYTHX BHIAX JEATEIBLHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOl COBMECTHO# ESITEbHOCTH MPH BBIMOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBITIOJTHCHUM XHMHWYCCKUX BKCHepI/IMeHTOB, CO31aHNUu y‘-Ie6HI)IX HpOCKTOB, CTpeMJ'ICHI/Iﬂ K
B3aUMOIIOHMMAHHIO U B3aMMOIIOMOIIK B IPOIIECCEe ATOW yueOHOU AEATETBHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBCACHUEC U HOCTYHKI/I CBOUX TOBapHHleﬁ C II03ulInun HpaBCTBeHHBIX nu
MPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEACTBHUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHS:

MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BEHMIECTBE W XUMHUYECKOW  PEakIluH,
COOTBCTCTBYIOHII/IC COBpeMCHHOMy ypOBHIO pa3BI/ITI/I$[ HaYKI/I U COCTABJIAKOIINC OCHOBy JJIA
NOHUMAaHHUs ~ CYIIHOCTH  HAy4YHOW KapTHHBI ~MHpa, MOpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHs MPHPOIbI, B3aMMOCBA3SX YEJIOBEKA C MPUPOJHOM CpPEIoif, O pOJIH
XMMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

IIO3HABaTCIbHBIC MOTHBBI, HaHpaBHeHHBIe Ha HOJ'Iy‘—IeHI/Ie HOBBIX 3HaHPII71 10 XHUMUHU,
HEOOXOAMMBIE JISi OOBACHEHUS HAaOII0MaeMbIX MPOIECCOB W SIBJICHHWH, MO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAaMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOMN JINTEPATypoi, JOCTYIMHBIMH TEXHHYECKUMH CPEICTBAMH
WH()OPMAITMOHHBIX TEXHOJIOTHIA;



UHTEpeC K OOYyYCHHMIO M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM0o00pa30BaHMI0, IPOCKTHON M HCCIEI0BATENbCKON NIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIICHHMS K CBOEMY 310pPOBBIO,
YCTAHOBKM Ha 3J0pPOBbIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH U HENPUATHE BPEIHBIX
NpUBbIUEK (YMOTPeOJNICHHUs] AIKOTrOJs, HApKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMH B OBITY U peajbHOMN
YKU3HU;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPO(ECcCHii U Tpyaa pa3IndHOro poJia, yBaXKEHHUE K
TpyAy W pe3yibTaraM TpPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPacKTOPUU
IPOJOJDKEHU 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMMHH,
OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycmeurHoi npogecCuOHaIbHON AEATEIbHOCTH U
Pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B ITPO(ECCHOHAIBHON Cpesie;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 1Ies1eco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMYECKOMY 310POBBIO,
OCO3HAHHE IIEHHOCTH COOJIIO/ICHHS TIPaBMI 0€30IIaCHOTO TIOBEACHUS MPH pabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIOACH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IOJIydaeMble NPU H3YyYEHUM XUMHHM, IS PEIlIeHUs
3a]a4, CBA3aHHBIX C OKPYKAIOLEN IPUPOAHON CPENO, Ul MOBBIIIECHUS YPOBHS 9KOJOTMYECKON
KYJBTYPBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa HKOJIOTUIECKUX MPOOIEM U MyTeH WX pelIeHUs
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMUECKOTO MBILUICHUS, YMEHHsI PyKOBOJCTBOBATHCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IPAKTHUKE.

MertanpeameTHbie pe3yJibTaThl

B cocraBe MerampenMeTHBIX pe3ylbTaTOB BBIICISIOT 3HAYMMBIE Uil (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHLMII, TUIOTE3a, (HAKT, CUCTEMA,
MIPOLIECC, SKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPeAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENbHbIE,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (pOpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTenbHBIC yHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble Jlornueckue 1eMCTBHSA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSATH UX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSAMH), UCTIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KJIacCUPUKAIUU
XMMHYECKHX BEIECTB U XMMHUECKUX PEAKLUM, YCTAHABINBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YyUEHUsI, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHBIC, IEAYKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOBI U 3aKIIOUECHUS;

yYMEHHME MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHH, MPeoOpa3oBHIBATh LIMPOKO
NPUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOH peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEJICTABICHUNA BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX PEaKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IPOLIECCAX U SIBICHHUSX.



ba3oBble ucciaenoBarebCKue 1eHCTBHA!

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Ka4e€CTBE MHCTPYMEHTA IIO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3ALMM M MPOBEACHHUIO YUYEHHUECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 33 X0A0M IpoIiecca, CAMOCTOSTEILHO IPOrHO3UPOBATh €ro
pe3ynbTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yibTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O IPOJEIAHHON padore.

Paborta ¢ undopmanmeii:

yMeHUue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3INYHBIX BUJOB
U GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble IocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHble METO/Ibl U 3aMPOChl IPU NOUCKE U 0TOOpe UHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS y4EOHBIX U MMO3HABATEIbHBIX 331a4
OIpeNieNIEHHOr0 TUIa, MPUOOpPETeHHE OIblTa B 00JACTH MCIIOJIB30BaHUS HMH()OPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOIHH, OBJIaJileHNE KYJIbTYpOl aKTUBHOT'O UCIIOJIb30BAHUSI PA3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENbHO BBIOMpPATh ONTUMAJbHYIO (OPMY IpeiCTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHME MCIOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce YYEOHON U HCCIeN0BaTENIbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLlel MPUpOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XxoJe Jauasora M (WIKM) JUCKYCCHU) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATD NOJyUYEHHBIE PE3YJIbTaThl I03HABATEIBHOMN AEATEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 pEe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCHEpUMeEHTa (J1abOpaTOPHOIro OmbITa, Ja0OpaTOpHOM pabOThl MO HCCIEIOBAaHUIO CBOMCTB
BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHUsSl y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEIIEHUH BO3HMKAIOUIMX NpoOJieM Ha OCHOBE yuéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUS COBMECTHBIX JEWCTBUM, ONpe/ieJIeHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaThb W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMPATh
HanOonee dS(QeKkTuBHbIE CIOCOOBI pelleHHs Y4eOHbIX W IO3HAaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JEWCTBUM INpU
BBIIMOJIHEHUH 33JaHUN C y4€TOM MOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBIIEHHON 1€y,
YMEHHE UCII0JIb30BATh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIAracMbI€ B YCIIOBUH 3a/laHUM.

IIpenmeTHble pe3yJibTaThl

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO 00S3aTENBHOTO COJEPIKaHMS,
YCTAaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHbBIE
0o0y4aromMMHUCs HAy4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHM, crenudHuuecKue s
npeaMeTHOW o0nacTu «XUMHS», BUIBl JEATEIbHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:



pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMech (OJHOpPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
BJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peaKLus, KIacCu(pUKaIHs
peaxkuuii: peakluy COeIMHEHUS, PEaKLIUU Pa3JI0KEHHs], peaKIIMM 3aMEIIECHUs], peaKkLuu
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
AJIEKTPOHHBIN CJIOM aroma, aTOMHas OopOuTalb, pajuyCc aromMa, XMMHUYECKasl CBs3b,
NOJIIpHAsl W HEINOJIApHAas KOBAJICHTHAs CBA3b, MOHHAS CBsI3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBas J10JIs1 BEILIECTBA (IIPOLIEHTHAsE KOHIEHTPALUs1) B paCTBOPE;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IIOHATHUH M IPUMEHATH 3TH
IOHSTHS IIPU OIIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCITIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JMJISi COCTaBICHHS (OpMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

OIpesieNIATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHMSAX, CTEIECHb
OKHCIICHUsI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COeIMHEHWH 1o (GOpMyinaM, BHJI XUMHYECKOW CBSI3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COEIMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHUE MNMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAHEHHsS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;
ONKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonnueckoil cucremsl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJlaBHas noarpynna (A-rpynma)» u
«mmobounass moarpynmna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
0003HaueHMsl, KOTopble UMeroTcs B Tabnuue «llepuonnyeckas cucrema XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XMMHUYECKHX 3JEMEHTOB (cocTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpenesneHre ux Mo 3JIeKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMICTBAa BEIIECTB pPa3IMYHbBIX
KJIaCCOB,  NOJTBEp)KJas  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NMPOTEKAHUSI XUMUYECKHUX MTPEBPALICHUH B pa3JIMYHbIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COETMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaklny;

IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aIHI0, KIacCU(UKALUIO, BBIBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — I M3YYECHMs] CBOMCTB BEIIECTB M XMMHUYECKUX DPEAKIINH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWEe,  HM3MepeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

ClleZloBaTh MpaBWJaM IOJIb30BAaHUS XMMHUYECKOH Tmocynoi H  J1abopaTOpHBIM
00OpyJOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSAMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOJYYEHUIO
U coOMpaHuIO ra3o00pa3HBIX BEIIECTB (BOJOPOJA MU KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH



U TIPOBOJMTH XUMHUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IENOUei U
KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JTakMyc, peHodTanernt, METHIOpaHK U IPyTre).

TemaTuueckoe IIAHUPOBaAHUE

8 kiacce

Pa3jen 2. BaxkHelilne npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

CocTaB BeIIEeCTB.

KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumMeHoBaHue
n/ a3/1eJI0B M TeM B K I (undposre)
. ﬁ OI; on i cer OHTpﬁo.JILH pax;nqeclc 06pa3oBATETBHbIC
porp 0 bl€ pa0oThI He padooThl pecypeb
Pa3znea 1. [lepBoHavaibHbIe XUMHUYECKHUE TOHATHUSA
XuUMHA — BaKHas
o0JacThb bu6nmoreka [IOK
1.1 | ecrecTBO3HAHUSL. 3 https://m.edsoo.ru/7f41
MerTtonsl ee 837c
W3y4YCHUS
E:F; (;EI;EEIZ bubnnoreka IIOK
1.2 p 2 https://m.edsoo.ru/7f41
COCTOSIHUSA
837c
BelleCTBa
CMeCH BELLECTE bubmuorexa [JOK
1.3 B ’ 5 https://m.edsoo.ru/7f41
HX COCTaB
837c
PU3HICCKIe bubmuorexa [JOK
1.4 4 https://m.edsoo.ru/7f41
SIBJICHUS B XUMHUH
837c
Uroro no pazgeny 14

bu6mmoreka [IOK

2.1  Xwumunueckue 4 https://m.edsoo.ru/7f41
3HAKHU U (HOpMYIIbI 837c
IIpoctsie bubmuoreka [JOK
2.2  BemecTBa 2 https://m.edso0.ru/7f41
837c
CriOKHBLE bubmorexa [JOK
2.3 semmecTBa 2 https://m.edso0.ru/7f41
837c
OCHOBHBIE KJIACChI bubmorexa [JOK
2.4 | HEOpPraHWYEeCKHUX 7 https://m.edsoo.ru/7f41
COCMHEHMI 837c
Wroro no pazueny 15

Paznen 3. Ilepuoanueckuii 3axoH u [lepuoguyeckas cucrema XuMu4ecKux 3jaemMeHToB /1.
H. MenaeneeBa. CTpoeHne aToMoOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-
BOCCTAHOBUTCJIBbHBIC PCAKIIUH

[Tepuonnueckuii
3aKOH U
[Tepnonnueckas
cUCTEMA

3.1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
837c



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

XAMUYECKHUX
anemeHToB /I. .
Mennene-eBa.
Crtpoenue atoma
XuMudeckas
CBSI3b.
OKHCIUTEIIBHO-

3.2

BOCCTAaHOBHUTCJIbH

bl€ peaKLuu

Hroro no pazneny

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
837c

PesepBHOE Bpemst

O01Iee KOJIMYECTBO
9acoB IO MPOTPaMMe

34

IloypouHoe miiaHupoBaHue

8 kiacc
e HaunmenoBan @ KoJumnuecTBo 4acoB JJIeKTPOHHbIE
, He pa3lejoB (uudposbie)
E/ i TeM Bceer KOHTpﬁO.]II)H Hpalc;nqeac 0Bpa30BATETBHBIE
nporpaMMeI 0 ble padoThbI ue padoThbl pecypebi
Yro Hsvaact bubmuorexa [JOK
yi 1 https://m.edsoo.ru/7f418
XUMHUS 37c
SIBneHus, bubmuoreka [JOK
HPOUCXOIAIINE 1 https://m.edsoo0.ru/7f418
C BeIlIECTBaMU 37c
HaOmronenns u bu6mmoreka [IOK
9KCIIEPUMEHT B 1 https://m.edsoo.ru/7f418
XAMUHA 37c
Croetie bu6mmorexa [IOK
p 1 https://m.edsoo.ru/7f418
BEIIIECTB 37c
ArperaTHble
COCTOSTHUS 1
BEIIIECTB
;IZICZI:TGBa " 1 bu6mmoreka [IOK
m https://m.edsoo.ru/ff0d26ca
cMecHu
I"a3wl u Ta30BBIC
CMecCH.
bubmuoreka [JOK
Obnemmas nons 1 https://m.edsoo.ru/ff0d542e
KOMIIOHEHTa
ra30BOM CMeCcH
M
ai?};?i?{ggfg 1 bu6mmoreka [{OK
p P https://m.edsoo.ru/ff0d350c
BeIlleCTBA



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
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9. MaccoBas 1o bu6mmoreka [JOK
MpuMecen https://m.edsoo.ru/ff0d350c
10.  Pemenue bubmuorexa [JOK
pacyeTHbIX https://m.edsoo.ru/ff0d55a0
3a/1a4
11.  Hexkoropsie bubmmoreka [IOK
CIIoCcoObI https://m.edsoo.ru/ff0d26ca
pazaeneHus
cMecei
12.  ®unbTpoBaHHE bubmuotexka [JOK
https://m.edsoo.ru/ff0d26ca
13.  Jluccruuisnms,
WJIU TICPETOHKA
14.  Xummuueckue bu6mmoreka [JOK
AJIEMEHTHI. https://m.edsoo.ru/ff0d2aéc
[Ipoctsie n
CJI0)KHBIC
BEIIIECTBA
15.  Xumwuueckue bubmuoreka [JOK
3HAaKU U https://m.edsoo.ru/ff0d2be8
XUMHYECKHE
bopMyITBI
16.  OtHocuTeNbHAS bubmuoreka [JOK
aToMHas 1 https://m.edsoo.ru/ff0d323c
OTHOCHUTEJIbHAS
MOJICKYJISIpHAS
MacChl
17.  Pemenue bubmuoreka [JOK
pacUeTHBIX https://m.edsoo.ru/ff0d55a0
3a71a4
18.  Meramisl bu6mmoreka [JOK
https://m.edso00.ru/00ae1156
19. | IlpeacraButenu bubnnorexa [JOK
METaJIOB https://m.edso00.ru/00ae1156
20.  Hewmeramibl bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a
21.  IlpencraButenu
HEMETaJIOB
22. HaxoxnueHue u bu6mmoreka [JOK
pUMEHEHNE https://m.edsoo.ru/00adfc20
METaJUIOB U
HEMETAaJIOB
23. BaneHTHOCTB bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2eae
24.  Okcuasl bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e
25.  IlpeacraButenu bubnnoreka [JOK
OKCHJIOB https://m.edsoo.ru/ff0d4614
26.  Pemenwme 3amau bu6nmoreka [JOK

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d55a0

Ha HaXO0XKXICHHUEC

BaJIEHTHOCTH
27. | Kucnotsr bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2
28. XuMmHueckue bu6mmoreka [JOK
CBOMCTBa https://m.edsoo.ru/ffOdfee2
KHCJIOT
29.  OcHoBaHus bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
30.  CaoiicTBa bubnmoreka [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
31l. Comu bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474
32.  Xumudeckue bubmuoreka [JOK
CBOMCTBa COJIeH https://m.edsoo.ru/00ad9474
33. | Knaccudukarm
i
HEOPTraHUYECKH
X BEILECTB
34.  O6o6meHue bubmmoreka [JOK
3HAHUH 110 https://m.edsoo.ru/ff0d2a6c¢c
Teme: CI0KHBIE
BEIIlECTBA

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIN YpOBEHb: YUEOHUK; 5-€ U31aHue, nepepaboTanHoe,

8 kiacc/ IN'abpuensn O.C., Octpoymon WU.I'., CnankoB C.A. AKuioHEepHOE

obmectBo «M3naTenscTBO «IIpocBeienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Xumus 8-9 knaccel. ba3oBelil ypoBeHb. MeToanueckoe nocoore Kk yueOHuKam

O.C. l'abpuensna, N.I'. OctpoymoBa, C.A. CnagkoBa: Mocksa "IIpocsermnienue"”

2023 r.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0d2a6c

bu6mmoreka IJOK
POII

OI'C "Mog mkona"
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