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INOSACHUTEJ/IbHASA 3AIIMCKA

Pabouast mporpaMMa 1o XUMWHU AJs1 oOydaronmxcs 8-9 KaaccoB cocTaBjieHa Ha OCHOBe TpeOoBaHM K pe3ysbTaTaM OCBOEHUsST OCHOBHOM
obpa3oBaTesibHOM TIPOrpaMMbI OCHOBHOTO 0011jero 00pa3oBaHUs, TIpeJCcTaB/ieHHbIX B PesiepasbHOM TOCyjapCTBeHHOM 00pa30oBaTe/IbHOM CTaHJapTe
OCHOBHOTO 001jero o0Opa3oBaHMsl, C YYETOM pacrpefieiEHHbIX TI0 KjaaccaMm TpOBepsieMbIX TPeOOBaHWU K pe3ysibTaTaM OCBOEHHsS OCHOBHOM
obpa3oBaTesIbHOM TIPOrPaMMbI OCHOBHOTO 0011[er0 00pa30oBaHUs U 37IeMEHTOB CO/lepyKaHusl, TIpeJiCTaB/IeHHbIX B YHUBepCaJbHOM KoAudukarope 1o
XUMUHM, a TakKKe Ha OCHOBe [IpvMepHOW MporpaMMbl BOCIHMTAaHUS OOYUarOIIUXCs MPH TIOJYYeHHH OCHOBHOTO 0O0Iiero oOpa3oBaHUS U C YUETOM
KoHuenuuu npenofaBaHysi yueOHOTo TipeAiMeTa «XHUMUsi» B 00pa3oBaTe/lbHbIX OpraHu3auusx Poccuiickoit @ejepaliuu, peasusyroIUX OCHOBHBIE
ob1ieobpa3oBaTesibHbIe IporpaMMel (yTB. PemieHreM Kosnerun Munnpocsettienusi Poccun, ipotokost ot 03.12.2019 N ITK-4BH).

OBIIAA XAPAKTEPUCTUKA YUEBHOTI'O ITPEIMETA «XUMMWS»

Bkiaz yueGHOro mipesiMera «XuUMMs» B JOCTHDKEHHE 1iejieli OCHOBHOTO 001iero obpa3oBaHuss 00yC/IOB/IeH BO MHOI'OM 3Haue€HHUEM XUMHYeCKOH
HayK{ B TIO3HAaHUM 3aKOHOB MPUPO/IbI, B Pa3BUTHH IMPOM3BOAUTE/ILHBIX CUJT 00LI[eCTBA U CO3ZJaHUH HOBOM 0a3bl MaTepUaTbHOMN KYJIbTYDHI.

XUMHSI KaK 3/IEeMEHT CHCTeMbl eCTeCTBEHHBIX HayK pPaclIpOCTpaHW/Ia CBOE BMsSHUE Ha BCe 00/1aCTH Ue/loBeueckoro CyIeCTBOBAHMS, 3a/jaa HOBOe
BUJIEHHE MUpa, CTajla HeOTheMJIEMbIM KOMIIOHEHTOM MHPOBOM KYJbTYPbI, HEOOXOAWMBIM YC/IOBHEM >KW3HU OOILecTBa: 3HaHWe XUMHH CIIY>KUT
OCHOBOM /1/11 JOpMUPOBaHUSI MUPOBO33PeHHs UesioBeKa, ero Tpe/iCTaB/eHu 0 MaTepuaJbHOM eIMHCTBe MUPA; BaKHYIO POJIb UTPAlOT (OpMHpyeMble
XUMUeH TIpe[cTaB/ieHusi O B3aWMOIIPEeBpAIlleHHsIX SHepPruu U 00 3BOJIIOLMM BeLeCTB B TPUPOJe; COBPeMeHHas XWMHSI HarpaB/ieHa Ha pelleHre
17100a/IbHBIX TP0O0J/IEM YCTOMUHMBOTO PA3BUTHSI UeOBEUECTBA — ChIPbEBOM, SHEPreTUUeCcKOM, IMUIIEBOM M 3KOJIOTUYeCKOH 6e30MmacHOCTH, TIpob/ieM
3/]paBOOXpaHeHusl.

B ycnoBUSIX BO3pacTaroIlero 3HaueHWs XUMHM B JKU3HU OOINEeCTBA CYIIECTBEHHO ITOBBICH/IACh POJIb XMMHUECKOro oOpa3oBaHusi. B ruiaHe
COL[MA/TU3al[ OHO SIBJISIETCSI OAHUM U3 YCI0BUI (POPMHUPOBAHUS UHTEJIEKTa TMYHOCTU ¥ TADMOHUUHOTO €€ pa3BUTHS.

CoBpeMeHHOMY UeJIOBEKY XUMHUUeCKHe 3HaHWsSI He0OXOAUMBI [17ist TPUoOpeTeHus 00IIeKy/IbTYPHOTO YPOBHSI, TIO3BOJISIIOIETO YBEPEHHO TPYAUTHCS B
COL[MyMe ¥ OTBETCTBEHHO yuaCTBOBaTh B MHOT00Opa3HOM »KWU3HU 00IIleCTBa, /s 0CO3HAHUsI Ba)KHOCTH Pa3yMHOTI'0 OTHOIIIEHUSI K CBOEMY 37I0POBBIO U
3/JOPOBBIO IPYTUX, K OKpYy)Katollleil MPUPOAHON cpefie, /s TPAMOTHOTO TIOBe/leHUs] TIPU WCII0/Ib30BaHWU DPA3/IMYHBIX MaTepyasioB U XUMUUECKUX
BeIIleCTB B MIOBCEIHEBHOM XKU3HU.

Xumuueckoe oOpa3oBaHWe B OCHOBHOH IIIKOJIe SIB/ISIeTCS 0A30BBIM TI0 OTHOIIEHUIO K CHUCTeMe OO0IIero XuMuueckoro obpasoBaHus. [1o3Tomy Ha
COOTBETCTBYIOIIIEM €My YDOBHE OHO peaju3yeT TPHUCYIMe O0O0IieMy XUMHUYeCKOMYy 00pa30BaHHIO K/tOueBble I[€eHHOCTH, KOTOPble OTpaXKaroT
roCyJapCTBeHHbIe, 00IIeCTBeHHbIE U WHAWBUYA/IbHbIE TIOTPEOHOCTH. DTHUM OMpeeNsieTCsl CYIIHOCTh OOIe CTpaTeruu oOyueHus, BOCITUTAHUS U
pa3BUTHsL 00yUaroUXCsl CPe/ICTBAMU yueOHOTO rpeaMeTa « XUMUS.

N3yuenue mpeameta: 1) criocoOCTByeT peanu3aljii BO3MOXKHOCTeW /jisi CamMoOpas3BUTHS W (OPMHUPOBAHUS KyJbTYPbl JMYHOCTH, eé oOuield u
(hyHKI[MOHA/IbHOW T'PAaMOTHOCTH; 2) BHOCHT BK/IaJ B (OpPMHpOBaHHWE MBIIUIEHHSI W TBOPUYECKHUX CIIOCOOHOCTeH ITOAIPOCTKOB, HABBIKOB WX
CaMOCTOSITe/TbHON YUeOHOH [1esITe/TbHOCTH, SKCIIEPUMEHTA/IbHBIX U UCC/Ie[I0BaTe/IbCKUX YMEHUH, He0OXOUMBIX KaK B MOBCEHEBHOW >KHU3HH, TaK U B
npodecCHOHaNbHOM /1eATeIbHOCTH; 3) 3HAKOMHUT CO CIelU(UKON HAayYyHOTO MBIIIEHNs, 3aK/Ia/lbIBaeT OCHOBBI 1[€JIOCTHOTO B3IJIsg[a Ha eQUHCTBO
TIPUPOZIbI M UeJIOBeKa, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHWUM €CTECTBEHHO-HAyYHOH TPAaMOTHOCTU TIOJPOCTKOB; 4) CmocoOCTByeT



(hopMUpPOBaHMIO 1IEHHOCTHOTO OTHOLIEHWs K eCTeCTBeHHO-HayuHbIM 3HaHMsIM, K TpUpPO/ie, K Ye/oBeKy, BHOCHUT CBOM BK/aJ B 5KOJIOTHUECKOEe
oOpa3oBaHMe ITKOJILHUKOB.

Ha3BaHHble HarpapjeHHs] B OOy4YeHMM XUMUU 00€CrieurBarOTCs CreluUKONW CO/lep)KaHUsl TIPeAMeTa, KOTOPBIM SIB/ISIETCS Te/larOTHUecKH
a/lanTHPOBAHHBIM OTpa)keHHeM 0a30BOI HayKW XMMUY Ha OTIpeZle/IEHHOM 3Tarle eé pa3BUTHSI.

Kypc X¥MHM OCHOBHOI# 1LIKOJIbI ODUEHTUPOBAH Ha OCBOeHHe 00yUaroMMHUCs OCHOB HEOPraHUUeCckoW XMMHUW U HEKOTOPBIX TIOHSATUM U CBeZieHHi 00
OT/leNIbHBIX 00BeKTaX OpraHMYeCcKor XUMUH.

CTpyKTypa cofiep)KaHusl rpegmera c(OpMHUpPOBaHAa Ha OCHOBe CHUCTEMHOIO TMOJXo/a K ero u3yueHuto. Cojiep>KaHue CK/IafIbIBAaeTCsi U3 CUCTeMbl
TIOHSITUN O XMMHMUYECKOM 3/IeMeHTe U BellleCTBe M CHUCTeMbl TOHATHI O XMMHYecKoW peakiuu. Obe 3TH CUCTeMbl CTPYKTYPHO OpPraHM30BaHbI I10
TIPUHLIMITY TIOC/Ie/0BaTeIbHOTO Pa3BUTHS 3HAHWM Ha OCHOBE TeOPeTUYeCKUX Ipe/CTaB/eHUM Pa3HOr0 YPOBHS: aTOMHO-MOJIEKY/ISIPHOTO yUeHUsl Kak
OCHOBBI BCEro ecTeCTBO3HaHUs, ypoBHs Ilepuoguueckoro 3akoHa []. V. MeHjeneeBa Kak OCHOBHOIO 3aKOHa XMMHH, YUeHHUs] O CTPOEHUM aToMa U
XUMHUYECKOW CBSI3W, TIPe/ICTaB/IeHU 00 3/IeKTPOUTHUECKON AMCCOLMAL[MA BELeCTB B pacTBOpaX. TeopeTHUecKWe 3HAHUS PACCMATPUBAIOTCS Ha
OCHOBe SMITMPUYECKH IOJYYeHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOC/Ie[0BaTe/IbHO OT OZHOTO YPOBHS K /IPYrOMY, BBINOJHSS (YyHKLIUN
00BbsICHEHUS Y TIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI M BO3MOYXHOCTEH MPAaKTHUECKOTO MPUMEHEHUsT U TIOTyUeHUsT U3y4aeMbIX BelleCTB.

Takass opraHusalysi CoJiep>KaHUsi Kypca CIOCOOCTBYeT TMpeZCTaB/eHUI0 XUMUYEeCKOW COCTaBJIsIOINeN HayuyHOW KapTHHBI MHpa B JIOTHKe eé
CUCTeMHOU MpUpoAbl. TemM caMbIM 00ecrieurBaeTCsi BO3MOYKHOCTb (JOPMHUPOBAHUS Y 00YUYarOIMXCsl LIEHHOCTHOTO OTHOIIEHUS] K HAYYHOMY 3HaHHIO U
MeTo/laM T03HaHMs B HayKe. BaKHO Takke 3aMeTUTh, UTO OCBOEHMe COZiep>KaHusl Kypca MPOUCXOAUT C NpUBJeueHreM 3HaHWW U3 paHee U3yUYeHHBIX
KypcoB: «OKpy»karolmi Mup», «buosorusi. 5—7 knaccei» 1 «®Pu3nka. 7 Knace».

OE/IN N3YYEHWSA YYEBHOI'O ITPEJMETA «XWMMWSA»

K HampaB/ieHuI0 TIepBOCTENeHHOW 3HAUMMOCTH TIpU peayiu3aliii 00pa3oBaTe/bHBIX (YHKLWH mpeaMmera «XWUMUs» TPAZAMIIMOHHO OTHOCAT
(hopMHupOBaHMe 3HAaHWKM OCHOB XUMHUYECKOUM HayKH Kak 00/1aCTH COBPEMEHHOT'O eCTeCTBO3HAHUS, MPAKTUUECKOU JIesTe/TbHOCTH YesioBeKa U Kak OTHOTO
13 KOMITIOHEHTOB MMPOBOM KyJ/IbTYphbl. 3a/jaua MpeiMeTa COCTOUT B (POPMHPOBAHHUH CUCTEMbI XUMUUECKHUX 3HAaHUM — Ba)XXHEUIUX (DaKTOB, TIOHSATHH,
3aKOHOB U TEOPeTHYeCKUX TIOJIOXKEeHUH, JOCTYMHbIX 0000IeHHi MHPOBO33PEHUECKOT0 XapaKTepa, s3blka HayKd, 3HAHWM O HAyYHBIX MeTOZax
W3yueHHs BEIeCTB U XUMUUECKUX PeaKII|i, a TakKe B (POPMUPOBAHUM U PA3BUTUM YMEHHUU U CTIOCOOOB /1eSITe/TbHOCTH, CBSI3aHHBIX C MJIAHUPOBAaHHEM,
Hab/roIeHreM 1 TIpOBe/IeHHeM XMMUYeCKOT0 dKCTiepUMeHTa, Cob/roieHreM rpaBui Oe3omacHoro obpaiijeHus ¢ BelljeCTBaMy B TIOBCEHEBHOM JKU3HMU.

Hapsiy c 3THM 1je/ld M3y4yeHUs1 TIpeZiMeTa B MPOrpaMMe yYTOUHEHbl U CKOPPEKTHPOBAHBLI C YUETOM HOBBIX NMPUOPUTETOB B CUCTEME OCHOBHOTO
obmiero obpaszoBanusi. CerosiHsi B 00pa30BaHWK 0CO00 3HAUMMOW TPU3HAETCS HATPaB/IeHHOCTb OOyYeHHUs] Ha Pa3BUTHE W CaMOPa3BUTHE JTMUHOCTH,
(hopMHUpOBaHUEe €€ WHTe/IeKTa M 00I1el KynbTypbl. OOyueHHe yMEHHIO YUMTbCS W MPOJ0/DKaTh CBOE 0Opa30BaHMWE CAMOCTOSITEJIbHO CTaHOBWTCS
OJJHOU U3 BayKHENITNX (HYHKIUN yueOHBIX MpeMeTOB.

B CBSI31 C 3TUM TIpU U3yUeHUH TIpeJMeTa B OCHOBHOM IIIKOJIe JOMUHHUPYIOIIlee 3HaueHHe MPUOoOpey Takue 1e/d, Kak:

* (hopMHpOBaHKe UHTE/IEKTYabHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMO0Opa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITE/TBHOMY TPUHSITHIO
perieHui, criocoOHOM a/janTUPOBaThCs K OLICTPO MEHSIFOLMMCS YC/IOBUSIM >KU3HU;



® HampaB/IeHHOCTb 00yUeHHsI Ha CUCTEMAaTHUYeCKOe MPUOOILeHHEe yUalliXxcst K CaMOCTOSATeIbHOM MT03HABATeTbHOM e Te/TbHOCTH, HayYHbIM
MeToZ,aM T03HaHus1, POPMHUPYIOIIMM MOTHBALUIO U Pa3BUTHE CTIOCOOHOCTeN K XUMUMY;

¢ obecrieueHure YCIOBUM, CTIOCOOCTBYIOIIMX MTPUOOpeTeHHI0 00yUarol[UMHCS OITbITa pa3HOO0Opa3HOM JesTe/IbHOCTH, TI03HAHWS ¥ CaMOTIO3HAHHUS,
K/TFOUEBBIX HABBIKOB (K/TFOUEBBIX KOMIIETEHIHI), UIMEIOIINX YHUBEpCaJbHOe 3HaUeHHe /IS pa3/IMUHbIX BUZIOB IeATeIbHOCTH;

* (hopMHpOBaHMe YMeHHI 00BSICHATE U OL|eHHUBATh SIBJIEHHUs] OKPY’KaroIL[ero MHUpa Ha OCHOBAHWY 3HAaHWU U OTIBITA, TTO/TyYeHHBIX MTPY U3YUeHUH
XUMUHY;

* hopmrpoBaHUe y 00yyaroIMXcsi TyMaHUCTUUECKMX OTHOIIIEHWH, TOHUMAaHUs [IEHHOCTH XUMHUECKUX 3HAaHWM [/ BBIPaOOTKH SKOJIOTUUECKU
1]es1ec000pa3HOro TIOBe/IeHUs B OBITY U TPYZOBOU JIeSITe/TbHOCTH B 11eJISIX COXPAaHEHUsI CBOEro 3/[0POBbs U OKPY Karollleld IPUPOHOM Cpe/ibl;

® pa3BUTHE MOTHBAL[UM K 00yueHHt0, CriocOOHOCTel K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHMIO Ha OCHOBe YCBOeHUs 00I1ieuesioBeuecKrx 1ieHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY TIPO(U/IsSt M HAaTllpaB/IeHHOCTH Jja/IbHENIIIero 00yueHusl.

MECTO YYEBHOI'O ITPEIMETA «XUMHNSI» B YYEBHOM IIV/IAHE

B cucreme ob6irjero obpa3zoBaHusi «XUMHsI» TpPH3HaHA 00s3aTe/bHBIM YUueOHBIM TIPeIMEeTOM, KOTOPBLI BXOJUT B COCTaB TIpeMETHOM 00s1acTh
«EcTecTBeHHO-HayuHble TIPe/IMeThI».

YueOHBIM I/71aHOM Ha eé n3yueHue oTBe/leHO 136 yueOHBIX uacoB — 10 2 4. B Hejjesiro B 8 M 9 K/iaccax COOTBETCTBEHHO.

COJAEPXXAHUE YYEBHOI'O ITPEIMETA

8 KJIACC

ITepBoHauanbHBbIE XMMUYECKHE TOHATHUSA

[Tpenmet xumun. Posib XMUM B >)KU3HU uesioBeKa. Tena v BellecTtBa. dusnueckrie CBOMCTBA BellleCTB. ArperaTHOe COCTOsIHMe BelllecTB. [ToHsiTHE O
MeTO/jaX MO3HaHUs B XUMUW. XUMUS B ccTeMe Hayk. UncThle BelljecTBa U cMecu. CriocoObl pa3ziesieHusi CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYeCKUe 3/1eMeHTbl. CUMBOJIbI XUMUYECKUX 3/1eMeHTOB. IIpoCThie U C/10)KHbIe BellleCTBa. ATOMHO-MOJIEKY/IIPHOE yUYeHue.

Xvmunyeckasi ¢popMysa. BaneHTHOCTb aTOMOB XMMWYECKMX 3/71eMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BelllecTB. OTHOCHTe/bHasi aTOMHas macca.
OTHOCHTe/IbHas MOJIeKyJIsspHas Macca. MaccoBast 1011 XMMHAUYeCKOro 3/1leMeHTa B COeJUHeHUH.

®du3nyeckue ¥ XMMUUYeCKHe SIBJIeHUs. XUMHUYecKas: peakiusi U eé MpU3Haku. 3aKOH COXpaHeHWs] MacChl BelleCTB. XUMHYECKUe ypaBHEHMS.
Knaccudukaiyss XaMrUueCcKUX peakiiyii (CoeJUHeHHs1, pa3/ioyKeHus1, 3amMelljeHrst, 00MeHa).



XUMHUYeCKUH 3KCIIePUMEHT: 3HaKOMCTBO C XUMUUYECKOU TMOCY/I0H, € TipaBW/iaMu paboTel B labopaTopuu U rpuémaMu o0parieHust ¢ 1abopaTopHbIM
obopy/ZioBaHMEM; H3yueHHe U OlrcaHue (U3NUeCKHUX CBOMCTB 00pa3lioB HeOPraHWYeCKUX BellecTB; HabsozeHue (u3nueckux (TlaBieHHe BOCKa,
TasiHUe JibJja, pacTUpaHWe caxapa B CTYIKe, KUTeHWe W KOHJeHCAI[Usl BOJbI) U XMMHUeCKUX (FOpeHHe CBeud, MpoKajvBaHWe MeAHON MPOBOJIOKH,
B3aMIMOZIEMICTBHE MeJla C KWUC/IOTOM) SIBJIeHWH, HaO/rofieHWe M OMuCaH{e TMPHU3HAKOB TPOTEKaHWS XUMHUECKUX peaklui (pa3iokeHHe caxapa,
B3aUMO/IeHiCTBHE CEPHOM KHUCJIOTBI C XJIOPUOM Oapwsi, pa3soxkeHue ruapokcuzia meau(Il) mpu HarpeBaHWM, B3aMMOJEHCTBUE yKejie3a C paCTBOPOM
comu meau(Il)); musyueHwe criocob0B pa3zienieHHsi cMeceid (C TIOMOINBI0 MarHuTa, (UILTPOBaHWE, BbIMMapUBaHWeE, AUCTHISLMS, XpoMartorpadus),
TIpOBe/IeHre OUMCTKY TTOBAPEHHOMW COJM; Hab/ro/leHre W OTHUCaHue Pe3y/bTaTOB TIPOBE/IEHUs OTbITa, WITFOCTPUPYIOILET0 3aKOH COXPaHEHUs MacChl;
co3jiaHre Mojienieid MoieKyJ1 (11apOCTep>XKHEBBIX).

Ba)kHeililue npejcTaBUTe/IM HEOPraHNUEeCKHX BellleCTB

Bo3ayx — cmech raszoB. CoctaB Bo3ayxa. Kuciopos — sneMeHT U mpocToe BelllecTBO. Haxoxk[eHue KWUCIopoJa B Mpupojie, dusnueckrde u
XUMHUUeCKHe CBOUCTBA (peakiuy ropeHust). Okcuzpl. [IpumeneHue kuciopoga. Crioco0Obl mosTyueHrs: KUC/IOPOAA B 1ab0paTOpyy M TTPOMBIILIIEHHOCTH.
KpyroBoport kuciopoa B ripupoie. O30H — aoTporHas MogudurKalys KUCI0poa.

TeruioBoM 3(dekT XUMHUUeCKOW peakiid, TepMOXHMHUeCKHe YpaBHEHMs, 3K30- W JSHAOTepMUYecKre peakiuu. TOMIMBO: Yyrojb W MeTaH.
3arpsi3HeHUe BO3/lyXa, yCHU/IeHUe MapHUKOBOro 3¢ dekTa, pa3pylieHre 030HOBOT'O CJIOSI.

Bopopos, — 3neMeHT W mpocToe BelllecTBO. HaxoskZieHre BOJOpOZia B TMpPHpPOZe, ¢pu3nueckde U XUMHUYeCcKde CBOWCTBA, NMpUMeHeHHe, CIIoCcoObl
nosiyueHusi. KUcioTel U cosu.

KonuuecTBo BeriectBa. Mosib. MosisipHasi Macca. 3akoH ABorazipo. MosnsipHbiii 06bEM ra3oB. PacyéThl 10 XMMUYECKUM ypaBHEHUSIM.

®dusnueckre CBOWCTBa BOJbl. Boja Kak pacTBopuTesb. PacTBopbl. HachlilljeHHble W HeHachlllleHHble pacTBOpbl. PacTBOPMMOCTHL BeIeCTB B
Bojle.MaccoBast [10/1s1 BelllecTBa B pacTBope. XUMHUUeCKre CBOWCTBa Bo/ibl. OcHOBaHUs. Posb pacTBOPOB B MPUPO/ie U B )KU3HU yesioBeka. KpyroBopoT
BO/IbI B IPHpPO/ie. 3arpsi3HeHre NIPUPOIHBIX BoA. OXpaHa U OUMCTKA MPUPOJHBIX BO/,.

Knaccudukarms HeopraHuueckux coeauvHeHuit. Okcngpl. Knaccudukaimsi okcuzoB: coneobpasyromye (OCHOBHBIE, KUC/IOTHBIE, aM(pOTepHbIE) U
Hecoeobpa3ytoie. HomeHk/IaTypa OKCUIOB (MeXAyHapoAHas W TpUBHa/ibHas). Pu3nMUeckre W XUMHUECKHe CBOWCTBA OKCHJOB. I[lomyueHue
OKCH/IOB.

OcHoBanus. Knaccudukaiiysi oCHOBaHUH: 1ENOYM M HEpPAacTBOPHUMbIe OCHOBaHHWs. HoMeHKaTypa OCHOBaHMM (MeXyHapoJHas U TpHBUA/bHasi).
dusnueckre U XMMUUeCKHe CBOMCTBa OCHOBaHUM. [To/yueHre 0CHOBaHUIA.

Kucnotel. Knaccudukanus kucnot. HomeHknaTypa KMCIOT (MeXXyHapoHasi U TpuBUaibHasi). dusnueckrie U XMMHUYeCKre CBOWMCTBA KUCIOT. Psf
aktuBHOCTU MeTasuioB H. H. BeketoBa. [TonyueHnue KAc/oT.

Conu. HomeHksaTypa coJsieil (MexxayHapoZHasi U TpUuBHasibHast). Prsnueckre U XMMUYecKue CBoWcTBa cosiell. [lomyuyeHue cosnel.

['eHeTHYecKast CBsI3b MeX/y K/lacCaM{ HeOpraHWYeckuX CoeZMHeHU.

XUMHUECKUH KCIIepUMeHT: KaueCTBEHHOe Orpefie/ieHre COJiepyKaHusl KUC/IOpo/ia B BO3ZyXe; TIoayyeHre, cobrupaHue, pacrio3HaBaHHe W U3yueHHe
CBOMCTB KUC/I0POZQa; Habmo/leHre B3aMMO/IeNCTBUSI BeLeCTB C KHUCIOPOAOM W YC/IOBUSI BO3HUKHOBEHUsS] W TpeKpallleHWsi ropeHUs (ToXkapa);
03HaKOMJIeHHe C oOpasijaMM OKCHZIOB U OMMCaHWe WX CBOWCTB; TOJy4yeHHe, coOOMpaHue, pacrio3HaBaHWe W M3ydeHHe CBOWMCTB BOZOpofa (TopeHHe);
B3auMo/ieiicTBUe Bojopoga ¢ okcuzoM Menu(Il) (Bo3Mo)KHO HCroOnb30BaHME BUJeoMaTepuasoB); HabmtoseHHe 00pasloB BeleCTB KOIUYECTBOM



1 Monb; uccieoBaHre 0COOEHHOCTEH PaCTBOPEHMS BEIIeCTB C PA3/IMUHOM PACTBOPUMOCTBIO; MPUTOTOB/IEHHE PAaCTBOPOB C OTPe/IeIEHHONM MacCOBOM
Jl0Jleli paCTBOPEHHOTO BellleCTBa; B3aWMOJENCTBHME BOJAbI C MeTa/jaMu (HaTpueM U Kajbljem) (BO3MOXKHO MCIIO/Ib30BaHKE BH/IeOMaTepUasioB);
oripeJie/ieHle PacTBOPOB KUC/OT U I1lesioyeld C MOMOILBI0 MHWKATOPOB; MCC/eloBaHUe 00pa3lioB HeOpraHWYeCKUX BeleCTB Pa3/MUHBbIX K/1acCOB;
Hab/ro/leHre U3MeHeHHs] OKPACKU WH/IMKAaTOPOB B PACTBOpaX KUCJIOT U Iesioueli; u3yueHre B3aumo/eicTBusi okcuza Meau(Il) c pactBopom cepHoi
KUCJIOThI, KUCJIOT C MeTasylaMU, peakLiuii HeMTpan3aliuy; MojiydyeHre HepaCTBOPMMBIX OCHOBAHHWH, BbITeCHEHWE OJHOr0 MeTaslja APYTUM U3 pacTBOpa
COJIY; pellleHre SKCIiepUMeHTalbHbBIX 3a/]au 10 TeMe «BarkHelIIre K/1acChbl HeOPraHUUeCKHUX COeJUHeHU».

ITepuoguueckni 3akoH u Ilepuoanueckas cucrema xumuueckux 3j1eMeHToB [I. I. MengeneeBa. CTpoeHue aTroMoB. XUMUYeCKasi CBS3b.
OKuC/IUTe/TbHO-BOCCTAHOBUTE/IbHbIE PeaKIiMU

[TepBbie TOMBITKH KIaCCU(PUKAL[UH XUMUUECKUX 3/1eMeHTOB. [ToHSTHe 0 TPyMIax CXOAHBIX 3/1eMeHTOB (11le/I0UHbIe U I1eJIoUHO3eMeTbHbIe MeTasl/lbl,
rajioreHbl, UHePTHbIE ra3bl). JIeMeHThI, KOTOpble 00pa3yroT aM(bOTepHbIe OKCH/IBI U TUAPOKCHU/IBI.

[Mepuoanueckuii 3akoH. [lepuouyeckas cucreMa XxuMudeckux jieMeHToB [I. 1. MeHzeneeBa. KopoTKornepuoHasi U AJIMHHOTIEpHUOAHAs (hOPMBI
[Tepuoanueckoii cucteMbl xumuueckux snemeHToB 1. V. MenzeneeBa. [lepuogpl v rpymnmbl. @U3MUecKUil CMbIC/ MOPSIAKOBOTO HOMepa, HOMEPOB
repyo/ia v IPyIIibl 3/1eMeHTa.

Crpoenue aromoB. CocTaB aTOMHBIX si7iep. M30Tomnbl. 3neKTpoHbl. CTpoeHHe 371eKTPOHHBIX 000/10UeK aTOMOB TepBbIX 20 XMMUUECKUX 37IeMEHTOB
[Teprognueckor cucremsl [I. I. MeHpeneeBa. XapakTepUCTHKa XMMHUYECKOrO 3jIeMeHTa Mo ero nonoxeHuto B I[lepuoguueckor cucteme [1. U.
MeHgeneeBa.

3aKOHOMEpPHOCTH M3MeHeHUsl paJjiyca aTOMOB XMMHUUYECKUX 3/IeMEHTOB, MeTa//IMUeCKUX W HeMeTa//TMUeCKUX CBOWCTB IO TPYyIIaM U TMepuojiaM.
3unauenue [lepuoguueckoro 3akoHa U [lepuoguueckol CUCTeMbl XMUMHUYECKUX 3/IeMEHTOB [ijisl Pa3BUTHSl HAayKU W mpakTuku. 1. V. MeHgeneeB —
YU€HBIN U TPaKJaHuH.

Xumunyeckasi cBsisb. KoBaneHTHast (To/isipHasi ¥ HeMoOJIsIpHAst) CBSA3b. DJIEKTPOOTPULIATeIbHOCTh XUMHUYECKUX 371eMeHTOB. VIOHHasi CB$I3b.

Crenenb okucneHust. OKUC/IUTE/IbHO-BOCCTaHOBUTEJIbHBIE peakLUU. [Iporiecchl OKMCIeHrs U BOCCTaHOB/IeHUs1. OKUC/IUTe/TM U BOCCTaHOBUTEJIU.

XUMHUECKUM KCIIepUMEHT: W3ydyeHre 00pasljoB BellleCTB MeTas/yIOB Y HeMeTalJIoB; B3aUMO/IeHiCTBUe TUJPOKCH/IA [IMHKA C PaCTBOPAMU KUC/IOT U
1ie/ioyeli; TIpOBe/leHHWe OIBbITOB, W/UTHOCTPUPYIOLIUMX TMPUMepPhbl OKUC/IUTETbHO-BOCCTAHOBUTE/BbHBIX peakiui (TOpeHue, peakLUU pasiokKeHus,
COe/IMHEeHMUS]).

MexnpeaMeTHbIe CBSA3U

Peanu3aisi MeXIpeJMeTHBIX CBsi3el NP U3yueHUHM XUMHU B 8 Klacce OCYIIeCTB/SIeTCSl uepe3 MCIo/b30BaHHe KaK OOIMX eCcTeCTBeHHO-HayUYHbIX
TIOHSITUH, TaK Y TIOHSITUM, SIBJISTFOLLAXCSI CUCTEMHBIMU Z1J1s1 OT/Ae/IbHbIX MPe]MEeTOB eCTeCTBeHHO-HAayUHOT'0 LIUK/IA.

OO01Me ecTeCTBeHHO-HayYHbIe MTOHSATHS: HayYHbIN (aKT, TUTIOTe3a, TeOpHUsl, 3aKOH, aHa/In3, CUHTe3, KjacCu(UKallus, epruoAUYHOCTb, Hab/TroieHue,
JKCIIePUMEHT, MO/leJIMPOBaHUe, U3MepeHre, MO/ielb, SIBJIEHUE.

dusuKa: MaTepus, aTOM, 3/€KTPOH, MPOTOH, HEWTPOH, UOH, HYK/IU/, M30TOIbI, PAJMOAKTUBHOCTb, MOJIEKY/a, 3/IeKTPUUeCKUN 3apsifi, BelecTBo,
Tesi0, 00BEM, arperaTHOe COCTOSTHHE BEIIeCTBa, ra3, PU3nUecKre BeJTUUMHbI, e JUHHILILI U3MEPEeHHUs, KOCMOC, TUIaHeThI, 3BE371b1, CoHIIe.

Buonorus: potocuHTes, ApixaHue, bruocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHepasbl, TOPHbIE TIOPO/bl, TI0J/Ie3HbIe UCKOTIaeMble, TOTI/TMBO, BOAHbLIE PeCYPCHI.



9 KJIACC

BemecTBo M1 XUMHYECKas PeaKIusi

[Mepuoanueckuii 3akoH. [leprognueckasi cucteMa XuMuueckux 3emeHToB [I. Y. MeHzeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MeHEeHUU
CBOWCTB XMMWYECKUX 3JIEMEHTOB T€PBBIX TPEX TE€PUOMIOB, Kajus, KaJblMsl W WX COeJUHEHWH B COOTBETCTBUU C TIOJIOXKEHHEM 3JIEMEHTOB B
[Tepuoanueckoit cucTreMe ¥ CTPOEHUEM KX aTOMOB.

CTpoeHue Bell[eCTBa: BUbl XUMUUECKOW CBsI3U. THIbI KPUCTA/UIMYECKUX PEIETOK, 3aBUCMMOCTb CBOWCTB Bel[eCTBA OT TWIA KPUCTA/UTAYeCKOMH
PEIIETKY U BUJIa XUMUUECKOW CBSI3U.

Knaccudukaiysi 1 HOMeHK/IaTypa HeOpraHUUeCKUX BellleCcTB (MeX/yHapoAHasi U TPUBUa/bHasH). XMMHUUECKHe CBOMCTBA BEIeCTB, OTHOCSIIUXCS K
pa3/IMUHBLIM K/lacCaM HeOpraHWUYecKUX COe/IMHeHUH, reHeTuUecKast CBsi3b HeOpraHWYeCKHX Bell[eCTB.

Knaccudukaiyss XMMAYeCKUX peakiuid 10 pa3/IMuHbIM TPU3HaKaM (10 YMCAYy W COCTaBy Y4YaCTBYIOIIMX B pPeaki[UM BeIeCTB, 0 TerJIOBOMY
3¢ deKTy, 0 U3MEHEHUIO CTeTieHel OKUC/IeHMsT XUMHUECKUX 37IEMEHTOB, TI0 00paTHMOCTH, 10 y4YacCTHIO KaTaau3atopa). DK30- U HJ0TePMUUYECKHE
peakiii, TePMOXUMHUYeCKHe YPaBHEeHUSI.

[ToHsITHE O CKOPOCTH XWMHUYECKOW peakiyu. [ToHATHe 00 0OpaTMMbIX W HEOOpaTMMbIX XMMHUYECKUX PpeakiusaX. [TOHATHe O TOMOTEeHHBIX H
reTeporeHHbIX peakusx. [IoHsITHe 0 XMMUYeCKOM paBHOBecUd. DaKTOpPhI, BIUSIOLME Ha CKOPOCTh XUMHUUECKOW Peaklvy U TMOI0KeHHe XUMUUeCKOT0
pPaBHOBECHSI.

OKUC/INTE/TbHO-BOCCTAaHOBUTE/IbHBIE  PeaKI[|UH, 3JIEKTPOHHBIM 0aaHC OKHCIUTeTbHO-BOCCTAHOBUTEMBHON peakiuu. CocTaBieHHe ypaBHEHWH
OKHCJTUTE/TbHO-BOCCTAHOBUTEJILHBIX PEaKIMiA C UCTI0/Ib30BaHMEM MeTO/Ia 3/IeKTPOHHOTO DasaHca.

Teopust 3/€KTPOTUTUUECKOW [JUCCOL[HMALIN. OJIEKTPOJUTBI U He- 31eKTPO/UThL. KaTWOHBI, aHMOHBI. MeXaHW3M JUCCOIMAI[UN BeIeCTB C
pa3IMYHbIMM BUJAMU XUMHUUECKOH cBsi3u. CremneHb quccoruaiui. CUIbHBIE U C1a0ble 3/IeKTPOJTUTHI.

Peaki MOHHOTO OOMeHa. Y CJIOBUS TIPOTEKAaHHUsI peaki[iii MOHHOrO OOMeHa, TMOJIHble W COKpallléHHbIe MOHHbIe yYpaBHeHHs1 peakiuii. CBOWCTBa
KUC/IOT, OCHOBAHHUI U CO/iel B CBeTe TpeJCTaB/IeHn 00 3/IeKTPOIMTUUECKOM Arccoliualiui. KauecTBeHHbIe peakiiui Ha UOHBL. [ToHSITHe O THUApO/I3e
coJieit.

XUMUYeCKUM KCTIepUMEeHT: O3HaKOMJIEHHe C MOJeNsIMU KPUCTA/UTMUeCKHUX PeIIETOK HeopraHW4yeCKMX Bel[eCTB — MeTa//IOB U HeMeTaslyIoB
(rpacdvta 1 anmasa), CJI0)KHBIX BeIlecTB (X/I0pHU/ia HaTpHsl); UCC/Ie/JoBaHHe 3aBUCUMOCTH CKOPOCTH XUMHUYEeCKON peakIuM OT BO3/|eHCTBUS Pa3TMUHbIX
(hbakTOpOB; MCC/Iel0BaHKe 3/IeKTPOIPOBOAHOCTH PaCTBOPOB BeIL[eCTB, Mpoliecca JUCCOLMALMU KUC/IOT, 1e/ioueid U cojieil (BO3MOXKHO MCTIOb30BaHUe
BHZIeOMaTepUasoB); MPOBeJieHNe OIbITOB, WITHOCTPUPYIOLIMX TPU3HAKK MPOTeKaHWs peakluid MOHHOTO oOMeHa (oOpa3oBaHHWe Ocajika, BbI/eeHHe
rasa, obpa3oBaHue BO/[bl); OIBITOB, WLIOCTPUPYIOIIUX MPUMEPbl OKUCIUTE/bHO-BOCCTAHOBUTEIBHBIX peaklyi (ropeHue, peakldd pa3/ioKeHus,
CoeIMHEHMs); Paclio3HaBaHKe HeOPraHUUYeCKUX BEIeCTB C TTIOMOIIbI0 KaueCTBEHHBIX PeaKliii Ha MOHBI; pellleHre SKCIiepuMeHTabHbIX 3a7iau.

HemeTa/iibl 4 UX COeJUHEHUS

OO01jast xapakTepucThKa ranoreHoB. OcOOeHHOCTH CTpPOeHUsi aTOMOB, XapaKTepHble cTeTieHW OKucjieHWs. CTpoeHue W (u3nueckre CBOMCTBa
TIPOCTBIX BEIIeCTB — TajloreHoB. XWMHYeCKHe CBOWCTBAa Ha TpuMepe Xjopa (B3auMMOJENCTBHe C MeTa/l/laMM, HeMeTa/l/laMM, IIjeJiouaMu).
XnopoBogopoj. CossiHasi KMC/I0Ta, XMMAYeCKre CBOWMCTBA, TOJyueHUe, MpUMeHeHHe. [leliCTBHe XJiopa M XJIOPOBOJIOPO/ia HAa OPraHW3M uYesioBeKa.
BakHeii1ve x/I0py/bl ¥ UX HaX0X/eHre B TIPUpO/Ie.



OO011iast xapakTepycTHKa 371eMeHTOB VIA-rpyrinbl. OCOOeHHOCTH CTPOEHHS] aTOMOB, XapaKTepHbIE CTEITeHH OKUCIEHUSI.

Crpoenue u (ur3nuecKkrde CBOMCTBA MPOCTHIX BeIeCTB — KUC/IOPOZA U Cepbl. AJIIOTPOMHbIE MOAU(UKALIMM KUCIO0POAA U Cepbl. XUMUUYECKHe
cBoiicTBa cepbl. CepoBO/IOPO/, CTpOeHHe, Pu3nyeckue U XUMUUYeckue cBoicTBa. OKCHU/IBI Cepbl KaK TpeJCTaBUTeNN KUCIOTHBIX OKCHZOB. CepHast
KUC/IOTa, (hr3nueckrie U XMMUYeCKre CBOMCTBa (00IIye Kak Ipe/iCTaBUTes Kjlacca KUCIOT U crnelydudeckue). XUMHUUYeCKde peaklvH, JieXallye B
OCHOBe TPOMBIIIEHHOTO crioco0a MosyueHusi cepHOM KUCTOTHI. IlpumeHeHue. ConmM CepPHOM KHUC/IOThI, KaueCTBeHHasi peaklusi Ha CyJb(aT-UoH.
HaxoxzneHve cepbl U eé coeiWHeHWN B TpUpoje. XWMHUUYECKOe 3arps3HeHHe OKpYy)Karollleid cpefbl COeAUHEHUSIMU cepbl (KHUCIOTHBbIe AOX/Y,
3arpsi3HeHHe BO37lyXa U BOJJOEMOB), CTIOCOOLI €ro MpeJoTBPalleHHsl.

OO0111ast XxapakTepyCTHKa 371eMeHTOB V A-rpymnmbl. Oco0€HHOCTU CTPOEHHsI aTOMOB, XapaKTepHbIe CTeTIeHU OKUC/IeHHS.

A30T, pacripocTpaHeHye B Mpupoje, Gpusnueckre U XuMUUecKre cBoiictBa. KpyroBopor a3oTa B ripupojie. AMMUaK, ero pusnueckre U XuMUUecKue
CBOICTBa, MoJjiyueHre U mpuMeHeHue. Co/M aMMOHUs, UX (U3MUeCKUe U XUMHUUeCKUe CBOMCTBa, mMprMeHeHWe. KauecTBeHHasi peakijusi HA WOHBI
aMMOHUsI. A30THasi KUCJIOTa, eé moayueHue, pusnyeckue U XMMHUUeCKrde CBoOMCTBa (0OIiue Kak MpeACcTaBUTesIsl Kjlacca KUCIOT U crieliuduueckue).
Vcnonb3oBaHWe HUTPATOB M COJieli aMMOHHSI B KaueCTBe MUHepa/IbHBIX yA00peHuid. XUMHUYeCcKoe 3arpsi3HeHre OKPY)KaroIlel Cpeibl COeMHEeHUSIMU
asora (KUC/I0THbIE JOXK/IH, 3arpsi3HeHKe BO3/yXa, TOUBLI U BOJOEMOB).

®ocdop, annorponHbie MoudUKaiy docdopa, pusnueckre U xumuueckue cBoiictBa. Okcug hocdopa(V) u docdhopHasi KucioTa, pusrueckrie u
XUMHUeCKUe CBONCTBa, rnoydyeHue. Mcrnosb3oBanue ¢ocdaToB B KaueCcTBe MUHEPa/IbHbIX y00peHui.

OO0111ast xapakTepycTHKa 371eMeHTOB [V A-rpyrinbl. OCOOeHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIe CTeleHH OKUCIeHUSI.

Yrnepoj, aloTpONHble MOAU(UKALIMN, PACIIPOCTPaHeHre B TIpUPojie, husnueckre U XUMHUUeCKHe CBOMCTBA. Azicopbiusi. Kpyroeoport yriepojia B
npupoge. OKcUabl yriaeposa, ux Gpusnueckre U XMMUUeCKe CBOWCTBA, /IeliCTBHE Ha >KHBbIe OpPraHU3MbI, MOyUeHUe U MpUMeHeHue. JKOJ0THUYecKue
nipo6sieMbl, CBsi3aHHBIE C OKCHIoM yriepozaa(IV); rumore3a r106aqbHOrO MOTeIUIeHNsT K/IMMaTa; MapHUKOBBIN 3G ¢eKT. YTosbHas KUC/I0Ta U eé COJy,
ux (U3MYecKre U XUMHUUECKHe CBOMCTBA, MojiyueHWe W mpuMeHeHue. KauecTBeHHasi peakiysi Ha KapOoHaT-MOHBI. Vcmonb3oBaHue KapOOHATOB B
ObITY, MeZMIIMHE, TIPOMBIIIIEHHOCTH U CeJTbCKOM XO035HCTRE.

[TepBoHaua/mbHBIe TOHATUS 00 OpraHUYECKMX BeIeCTBaX KaK O COeAMHEHUsX yriepoza (MeTaH, 3TaH, STWIEH, alleTWIeH, 3TaHOJ, TJIUIepHH,
YKCYyCHasi KUC/0Ta). VIX coCTaB U XUMHUEeCKoe cTpoeHHe. [ToHsaTHe 0 OMOOrMuecky BaXKHBIX BEI[ECTBAX: )KMpaX, Oe/kax, yryieBojax — U UX POJd B
)KU3HH YesioBeKa. MarepuanbHOe eJUHCTBO OpPraHUUeCKUX U HeOpraHMueCKUX coeJuHeHU.

KpemHui, ero ¢u3nyeckrie ¥ XUMHUUECKHE CBOKMCTBA, MO/iyueHHe W TipuMeHeHue. CoelvHeHWss KpeMHUsi B Tipupoze. O6iive rpecTaBieHuss 00
okcugie KpemHUsA(IV) u KpemHueBoM Kucyiote. CUIMKAThl, UX UCTIONb30BaHUe B ObITY, MeAWIMHe, TIPOMBIIIJIEHHOCTH. Ba)kHellllie CTpOUTe/bHbIe
MaTepuasbl: KepaMUKa, CTeKJI0, 1ieMeHT, 0eTOH, kesie300eToH. [Tpo6siemMbl 6e30MacHOTO MCI0/Ib30BAHUS CTPOUTETBHBIX MaTepHaioB B TOBCEIHEBHOM
JKH3HMU.

XUMHUECKUHM SKCITIEPUMEHT: U3yueHHe 00pa3l[0B HeOPraHWUYeCKUX BEIeCTB, CBOHCTB CO/ISTHOM KHUCJIOTBI; MPOBEJeHWe KaueCTBEHHBIX peakI[ui Ha
XJIOPU/I-MOHBI 1 HaO/MIO/IeHre TIPU3HAKOB MX MPOTEKAHUs; OTBIThI, OTpaXKarolye (Gu3nueckie U XMMHUUECKHe CBOWCTBA TaJOTeHOB U WX COeJUHEeHUH
(BO3MOXXHO HCIT0/Ib30BaHKME BHeOMaTepHasoB); O3HaKOMJIeHHWe ¢ oOpasljaMu XJIOpHOB (TajloreHU/I0B); O3HAKOMJIeHWe C oOpa3liaMH Cepbl U eé
coeiMHEHUSIMUA (BO3MO>KHO HCITO/Ib30BaHWe BHeOMaTepyasioB); HabsroZieHre Tipoljecca oOyT/IMBaHUs caxapa Ioj JeHCTBUeM KOHI[eHTPUPOBAHHOU
CepHOIM KHUCJ/IOTHI; WM3yUYeHHe XHUMHUECKHUX CBOWCTB pa30aB/IeHHOW CEepHON KHC/IOTBI, TIPOBE/IeHHEe KAueCTBEHHOW peaklMd Ha Cyab(aT-uoH M



HaOJro/ieHre TpU3HaKa eé MpOTeKaHUs; 03HaKOMJIeHHe C (PM3MUeCKMH CBOWCTBaMM a30Ta, Gocdopa v UX coefrHEeHHH (BO3MOXKHO HCIIO/Ib30BaHHUE
BUZIeOMaTepuasnoB), obpa3ramMud a30THBIX U (ochopHBIX yH00peHuit; MoiyueHWe, coOMpaHWe, pacrio3HaBaHWe W HW3yueHWe CBOWCTB aMMHAaKa;
TIpOBe/leHre KaueCTBeHHBIX Peakiii Ha MOH aMMOHUS U (ocdaT-uoH U u3yueHUe TIPU3HAKOB MX TTPOTEKaHUsl, B3aUMO/[eHCTBHe KOHI[eHTPHPOBAHHOMN
a30THOM KMCJIOTBI C MeJbi0 (BO3MOXKHO MCIO/b30BaHUE BHEOMaTepuasoB); U3yueHHe Mojierleid KpUCTa/yInyecKuX pelIeToK anaMasa, rpadwura,
(dynnepeHa; 03HaKOMJ/IEHHE C TIPOIIECCOM aZicOpOIMKM PACTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIJIEM M yCTPOHMCTBOM MPOTHBOTa3a; MOyYeHHe,
cobupaHue, pacrio3HaBaHWe U U3ydyeHHe CBOMCTB YTJIEKHCJ/IOTO Ta3a; MpOoBeJieHre KaueCTBeHHBIX PeaKlvii Ha KapOOHAT- U CUIMKAT-UOHBI U U3yUYeHre
TIPU3HAKOB WX TIPOTEKaHWs; O3HAKOMJIEHHWEe C TIPOAYKI[MeM CHUIMKAaTHOW TIPOMBIIIZIEHHOCTH; pellleHre >KCIepUMeHTalbHbIX 3aflau 10 Teme
«BakHelile HeMeTalIbl U UX COeIUHEHUS».

MeTta/uibl M MIX COeJMHEHHUS

OO011iast XapaKTepUCTUKAa XUMHUYECKUX 7IEMEHTOB — METa/UIOB Ha OCHOBAaHUM WX TI0JI0XKeHUs1 B [leprofiueckoli crucTeMe XUMUYECKHUX 7IEMEHTOB
O. . MenpeneeBa u cTpoeHuss aroMoB. CTpoeHue MeTaioB. MeTaniMueckass CBsi3b UM MeTa/uldyecKas KpHUCTa/yiMueckasi perIéTka.
OneKTpOXUMUYeCKUIA Psifi HarpsDKeHUA MeTa/isioB. @u3nueckre U XUMHUUECKHe CBOMCTBa MeTasyioB. OO1ye criocoObl mosiyueHust MeTaiioB. [ToHsATHe
0 KOPPO3UH METaJ/IOB, OCHOBHBIE CITOCOOBI 3alUThl X OT Koppo3uu. CruiaBel (CTajb, YYTYH, JIOPAJTFOMUHUN, OPOH3a) U UX NIPUMEHEeHHe B ObITY U
TIPOMBILLIZIEHHOCTH.

[IlenouHble MeTa/l/Tbl: MO0XKeHWe B [lepuoAnueckoi cucteMe XUMHUUeckux 37emMeHTOB [I. V1. MeHjeneeBa; CTpoeHHe WX aTOMOB; HaxXOX/eHHe B
npupoje. Pusnyeckue U XUMUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanwus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [IpumMeHeHUe 11{e/I0YHbIX
MeTa/VIOB U UX COeIMHEHUM.

[IlestouHO3eMe/IbHbIE MeTa/l/Ibl MarHui U Kanbl[ui: mosiokeHWe B [Tepuognueckoli cucteMe XxuMuueckux snemeHToB [I. V. MeHjeneeBa; cTpoeHHe
WX aTOMOB; HaxoKJieHue B rnpupoze. Pusnueckre U XUMHAUYECKHe CBOMCTBA MarHUs U Kasiblivs. BaxkHelive coefuHeHUs Kanblus (OKCUZ, TUAPOKCH/I,
comu). JKECTKOCTh BOJIbI M CITIOCOOBI €€ yCTpaHEeHMUS.

Amomunauii: nosokeHve B [leproanueckoll cucTeMe XuUMUYecKux 37eMeHTOB [I. 1. MeHpeneeBa; CTpoeHUe aToMa; HaxOK[eHUe B MPUPOJe.
dusnueckre U XMMUUeCKre CBOMCTBA altOMUHUSL. AMGOTepHbIe CBOMCTBA OKCHA U TMIPOKCH/IA aTFOMUHMUSL.

Kene3zo: monoxenue B [lepropnueckoii cucteMe XUMHYecKUx 37emeHTOB [l. VI. MeHzienieeBa; CTpoeHMe aToMa; HaxoXeHWe B TIpUpOJe.
dusnueckre U XMMUUeCKHe CBOMCTBa kene3a. Okcupl, ruapokcuabl u conu xkene3a(ll) u xxenesa(Ill), ux cocras, CBOWCTBA U MOTyUYeHUe.

XUMHUECKUHM SKCITIEPUMEHT: 03HAKOMJ/IeHHe C 00OpasllaMd METas/IOB W CIJIaBOB, UX (PM3MUECKUMM CBOWCTBAMMU; U3YUE€HHE Pe3y/bTaTOB KOPPO3UM
MeTa/l/IoB (BO3MOXXHO HCIIO/Ib30BaHHE BHeOMaTepHanoB), OCOOEHHOCTeM B3aWUMO/IEMCTBUSI OKCH/A KajbI[Usl W HATpPHUs C BOZOW (BO3MO’KHO
WCTI0/b30BaHUe BH/leOMaTeprasioB); UCCIe[JOBaHHWEe CBOMCTB >KECTKOW BOJBI; Tpollecca TOpeHUs jkeje3a B KUCIOpOZe (BO3MOXKHO HCIIO/Ib30BaHUe
BU/leOMaTepHUasioB); TIPU3HAKOB TMPOTeKaHWs KaueCTBEHHBIX peaki[dii Ha WOHbI (MarHus, Ka/bliUs, aJtOMUHMS, LWHKa, kene3a(Il) u >xenesza(IID),
meau(I1)); HabmoJeHWe W OMMCaHWe TMPOLECCOB OKpAIMBAaHMS IJITAMEHH HWOHAMM HATpWs, Kaiusg M Kalblus (BO3MOXKHO WCITO/Ib30BaHHE
BH/leOMaTepUasoB); UCCaeloBaHre aM(pOTePHbIX CBOMCTB T'MIPOKCH/ A aTlFOMUHUS U THAPOKCHA LIMHKA; pellleHre SKCIepUMeHTabHbIX 3a/lau 110 TeMe
«BakHetliie MeTasuibl U UX COeUHEHUs».

XuMuA ¥ OKpy)Kawlinas cpeja



HoBble mMaTepuanbl U TeXHOJOTMU. BelrjecTBa ¥ MaTepHasibl B TIOBCEHEBHOM >KU3HU Ue/lOBeKAa. XUMUS UM 370pOBbe. be3omnacHoe MCIOIb30BaHKE
BEI[eCTB U XUMHUYECKUX peakiuii B ObITy. IlepBas TMOMOIIb TPU XUMUYECKHUX OXKOTax U OTpaBJieHUsiX. OCHOBBI 3KOJIOTMUYECKOW T'PAaMOTHOCTH.
XUMHUeCcKoe 3arpsi3HeHHe OKpY)Karollel cpeibl (TpejesibHast A0MmyCcTMasi KoHLeHTpalus Beijects — [1/1K). Po/ib XUMUM B peIlIeHUH SKOJIOTHYEeCKUX
rpobsiem.

ITpypo/iHbIe NCTOYHUKU YTIEBOAOPO/IOB (YroJib, MPUPO/HBIN Ta3, He(Thb), MPOAYKTHI UX MepPepabOTKH, UX POJIb B OBITY M ITPOMBIIIIEHHOCTH.

XUMHUYECKUH FKCTIEPUMEHT: U3yueHre 00pa3ilioB MaTepUaoB (CTEK/I0, CTIIaBbl META/I/IOB, TOJTUMEPHbIE MaTepHAIbI).

MexnpeaMeTHbIE CBSA3H

Peanu3aiiyis Me>XIPeJIMETHBIX CBsI3eH MpU M3yueHWH XUMUHU B 9 K/lacce OCYIIeCTBIISETCS Uepe3 MCIOo/Ib30BaHWe Kak OOIIUX eCTeCTBeHHO-HayUHBIX
TIOHSITUH, TaK W MOHSTUH, SIB/ISIOLIUXCS CUCTEMHBIMHM [IJIs OT/Ie/IbHBIX TPeIMETOB eCTECTBEHHO-HAYUHOTO [UK/Ia. Peanu3aliyis MeXXIIpeIMETHBIX CBsi3eH
TIPY M3yUeHUH XUMUU B 9 Kjlacce OCYIIECTBIISETCS Uepe3 MCIO/Ib30BaHWe Kak OOIIMX eCTeCTBEHHO-HAYUHbIX MMOHATHM, TaK W TIOHSTHH, SB/ISIOMIAXCS
CHCTEMHBIMHM [I7Is OT/Ie/IbHBIX MPeIMETOB eCTeCTBeHHO-HayuHOT0 I[UK/IA.

OO0r1ye ecTeCTBEHHO-HaYUHbIe TIOHATHS: HAyUHbIN (aKT, TUTIOTe3a, 3aKOH, TEOPHs], aHa/In3, CUHTe3, K/laCcCU(UKalLIYs, TePUOJUUHOCTDb, Hab/II0/ieHue,
9KCTIIEpUMEHT, MOJZIeJTMPOBaHNe, U3MEPEHUE, MOJIe/Tb, SIBJIEHUE, TAPHUKOBBIM 3 hEKT, TeXHOJ/IOTHS, MaTepHaIbI.

du3MKa: MaTepusl, aTOM, 3JIEKTPOH, TIPOTOH, HEMTPOH, UOH, HYK/IU/, U30TOIIbl, Pa[AOAKTUBHOCTh, MOJIEKY/IA, 3/IEKTPUUECKUN 3aps/i, TIPOBOJIHUKH,
TIOTYTIPOBO/THUKH, /IM3JIEKTPUKH, (OTO3/IEMEHT, BEIeCTBO, Telo, 00BEM, arperaTHOe COCTOSIHME BeIleCTBa, Tra3, pacTBOP, PaCTBOPHUMOCTD,
KPUCTA/UTHUeCKasi PeIeTKa, CIIaBbl, PU3NUEeCKHe BeJTMUUHBI, eJUHULbI U3MEPEHHs], KOCMUUeCKOe TIPOCTPAHCTBO, T/IaHeThl, 3B€3/1bl, COJHIIE.

Buosorus: poTocuHTes, AbIXxaHue, brocdepa, SKOCKUCTEMa, MUHepa/lbHbIe y100peHusi, MUKPO3/IEMEHThI, MAaKPO3/IEMEHTHI, ITUTaTe/IbHbIe BEI[eCTBa.

Teorpadusi: atmocdepa, rugpocdepa, MUHepasibl, TOPHbIE TIOPO/IbI, TIO/Ie3HbIE KCKOMAaeMble, TOTUTUBO, BOZHbIE PECYPChI.

INTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJ/IBTATBI

W3yueHve xuMuu B 8-9 Kjlacce Harpap/ieHO Ha JAOCTIKeHHe 00YYaroLIMUCS JIMYHOCTHBIX, MeTarpeJMeTHBIX U MPeJMETHBIX Pe3y/IbTaTOB OCBOEHHUS
yuebHOTO rpegmera.

JINMUHOCTHBLIE PE3YJIbTATHBI

JINYHOCTHBIE pe3y/bTaThbl OCBOEHUSI TIPOrPaMMbl OCHOBHOTO 00I1Iero o0pa30BaHUsI JOCTUTAIOTCS B X0/le 00yUYeHHsI XUMUU B eJUHCTBe yueOHOU U
BOCTIMTaTebHOU ZesTebHOCTA OpraHu3alid B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUMCKUMU COLIMOKY/IBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU
[[eHHOCTSIMM, TIPUHATBIMA B OOIIeCTBe TpaBWJIaMM W HOPMaMH T[OBe/IeHHWsT U CIOCOOCTBYIOT TIpOLleccaM CaMOTIO3HAHUS, CaMOPAa3BUTHSI U
CoLMa/IM3aly 00yyJaromxcsl.

JINUHOCTHBIE pe3y/bTaThl OTPa)KatoT COPMHUPOBAHHOCTb, B TOM UHMCJIE B YaCTHU:

ITaTpHOTHYECKOT0 BOCIIUTAHUS



1) LIeHHOCTHOTO OTHOILIEHUSI K 0TeUeCTBEHHOMY KYyJ/IbTYPHOMY, UCTOPUUECKOMY U HayuyHOMY Hac/ieiui0, TOHUMaHUs 3HaueHHs XUMUUeCKOH HayKU B
JKU3HU COBPEMEHHOTO O0O0II[ecTBa, CIOCOOHOCTH BJa/leTh [JOCTOBepHOW HWH(OpMaieill O TIepeoBbIX AOCTIKEHUSX M OTKPBITUSX MHDOBOU U
OTeueCTBeHHOW XUMHHU, 3aMHTEPECOBAHHOCTU B HAayUYHbIX 3HAHHUSIX 00 YCTPOWMCTBE MHpa U 00IIeCTRa;

I'paxaaHCKOro BoCIIMTaHUA

2) TipefiCTaB/eHUs] O COLMA/IbLHBIX HOpPMax M TMpaBWIaX MEeX/TUYHOCTHBIX OTHOIIIEHUM B KOJIIEKTHMBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTU B
00I1leCTBEeHHO TIOIe3HOM, yueOHO-MCCIej0BaTelbCKOM, TBOPUECKOW W JIDYIMX BHUAAX [IeATe/IbHOCTH; TOTOBHOCTH K DPa3HOOOpa3HOW COBMeCTHOMN
JesiTe/IbHOCTU TIPY BBITIOJIHEHUM yueOHbIX, T03HaBaTeNbHBIX 3ajjad, BBIMOJIHEHUH XUMHUECKUX SKCIIePUMEHTOB, CO3ZaHUM Yy4yeOHBIX IPOEKTOB,
CTpemJIeHHsI K B3aUMOTIOHMMaHHIO ¥ B3aMOTIOMOIIM B MPOLIeCCe 3TON yueOHOM /ieATe/IbHOCTH; TOTOBHOCTU OLI€EHMBATh CBOE MOBe/IeHHe U TOCTYIKU
CBOUX TOBapHIIleii C TIO3ULIMA HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOC/Ie[CTBUI MOCTYIKOB;

IleHHOCTH HAYUYHOTO MO3HAHUSA

3) MMpOBO33peHUeCKUX TpeZCTaB/eHH O BellecTBe W XMMHUUECKOW peaki[iM, COOTBETCTBYIOIIUX COBPEMEHHOMY YDOBHIO Pa3BUTHSI HayKU U
COCTABJISIFOIINX OCHOBY [I/Isl TIOHUMAaHUSI CYL[HOCTH HAayYHOM KapTWHBI MHPA; MPE/CTaBJIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TIPUPO/BI,
B3aMMOCBSI3SX UesioBeKa C TIPUPOJHON Cpe/ioi, O poJid XMMUU B TI03HAHUM 3THUX 3aKOHOMEPHOCTel;

4) To3HaBaTe/IbHbIX MOTHBOB, HalpaB/IeHHBIX Ha TIOJTyYeHre HOBBIX 3HAHWM 10 XMMUH, HeOOXOAMMBIX /i1 00bsICHEHHS] HabJIr0JaeMbIX TIPOIIECCOB U
SIBJICHUI;

5) mo3HaBaTe/ibHOW, WHGOPMALIMOHHOM W YWTAaTeNbCKOW KYJbTYpPhbl, B TOM UYHC/Ie HaBLIKOB CAMOCTOSITE/IbHON PaboThl C yueOHBIMH TeKCTaMH,
CTIPaBOYHOM JIUTEPATYPOH, JOCTYITHBIMUA TEXHUUECKUMU CPeICTBaMU MH(POPMAIIMOHHBIX TeXHOJIOTU;

6) uHTepeca K 0O0yUeHHUI0 U TO3HAHUIO, JTF0O03HATETBHOCTH, TOTOBHOCTA M CMIOCOOHOCTH K CaM000pa30BaHUIO, MPOEKTHOW M UCC/Ie/I0BaTeTbCKOM
JesiTe/IbHOCTU, K 0CO3HAHHOMY BbIOOPY HaIlpaB/IeHHOCTH U YPOBHS 00yueHUs B JanbHeuiem;

®opmMupoBaHusi Ky/JIbTypPhl 3A0P0BbS

7) 0CO3HAHUS LEHHOCTH YKU3HH, OTBETCTBEHHOT'O OTHOILIIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha 37I0pPOBbIN 00pa3 >KHU3HH, 0CO3HAHUS TTOC/IeICTBUMA
W HeINpusTHS BPeJHBIX TPUBbIYEK (yrOTpebieHrs anKoross, HapKOTHKOB, KypeHHs), HeoOXOJUMOCTH COO/IOfieHUs] TpaBWI 0e30T1acHOCTH TIpU
oOpallleHuH C XMMUYeCKUMH BeIlleCTBaMU B OBITY U peabHOM >KU3HHU;

TPpyAOBOro BOCIIMTAaHUA

8) nHTepeca K MpakTUYeCKOMY M3yUeHHI0 Mpodeccuii U Tpy/ja pa3/inuHoOro po/ia, YBaKeHHe K TPYAY U pe3y/ibTaTaM TPY/A0BOU /eATelbHOCTH, B TOM
yKc/ie Ha OCHOBe TIpPUMeHeHUs MpeIMeTHbIX 3HaHWM 10 XUMWUW, OCO3HAHHOTO BbIOOpa WHWBH/Ya/TbHOW TPAaeKTOPHH TPOO/DKeHHs1 00pa3oBaHUs C
YUETOM JIMYHOCTHBIX MHTEPECOB U CITIOCOOHOCTH K XMMMUH, 00IIeCTBEHHBIX MHTEPECOB U TIOTPEOHOCTEM; yCIelHOH podecCOHaNbHOM 1eATeTbHOCTH
Y pa3BUTHS HEOOXOAMMBIX YMEHHI; TOTOBHOCTD aZlalTUPOBAThCs B TIPOGeCCHOHANBHOM Ccpejie;

OKO0/I0TMUeCcKOro BOCIIUTAHUA

9) 3KOJIOTHUECKH 1]e1ec000pa3HOr0 OTHOIIEHUS K MPHUPO/e KaK UCTOUHHWKY >KU3HM Ha 3eMjie, OCHOBe e€ CyI|eCTBOBaHUsI, TIOHUMaHUs I[eHHOCTH
310poBOro U Oe3oracHoro obpasa >XM3HU, OTBETCTBEHHOT'O OTHOILLEHUS K COOCTBEHHOMY (PU3MUECKOMY W TICUXWYeCKOMY 370POBBIO, OCO3HAHUS
1[eHHOCTU COOJTIO/IeHUs TIpaBU/T 6e30MacHOro ToBe/IeHUs TTpU paboTe C BelljeCTBaMH, a TAK)Ke B CUTYaLIUsX, YTPOXKAIOLUX 3Z0POBBIO U KU3HU JIFO/IeH;



10) crioco6HOCTH MPUMEHSITh 3HAHUS, MoJyuyaemMble TIPYM W3yUeHUM XUMWH, [Jisl pellleHus 3a/jau, CBS3aHHBIX C OKpYyKarolllell TpUPOAHOI cpefioi,
TIOBBIIIIEHUs] YPOBHS 9KOJIOTMUYECKOM KyJIBbTYphl, OCO3HaHHUS I7100a/bHOTO XapakKTepa SKOJIOTHUeCKUX IpobseM U myTed UX pelleHHs MOCpPeiCTBOM
MeTO/|0B XMIMUY;

11) 5K00rMYeCcKoro MblllljieHHsl, YMeHUsI pyKOBO/ICTBOBATLCSI UM B TI03HaBaTe/IbHOW, KOMMYHHUKATHBHOW 1 COL[MA/IbHOM NPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B cocTaBe MeTarnpeZIMETHBIX Pe3yJ/IbTaTOB BBIAESAIOT 3HAUHUMble [/ (POPMUPOBAHUS MUPOBO33peHHUs1 OOIleHayuHble TIOHATHS (3aKOH, TEOpHs,
TIPUHIIMI, THUIIOTe3a, (DakT, CHCTeMa, TpPOILeCcC, SKCTEPUMEHT U Zp.), KOTOpPble WCIIOb3YIOTCA B €CTECTBEHHO-HAYUHbIX yueOHBIX TIpeZMeTax WU
TI03BOJISIFOT HAa OCHOBE 3HAHWM W3 3THX IpeAMeToB (OPMUPOBATh MPeCTaBJeHUe O I1eJIOCTHOW HayuyHOH KapTHHE MHpa, U YHUBEpCa/bHble yueOHbIe
JeicTBusl (To3HaBaTe/IbHble, KOMMYHHKATHBHbIE, PETY/IATHBHBIE), KOTOpble 00ecreunBaroT (HOPMUPOBAaHME TOTOBHOCTM K CaMOCTOSITEIbHOMY
TUITAHUPOBAHUIO U OCYIIIECTB/IEHUIO YUeOHOMU /IesATeTbHOCTH.

MeTtanpeZiMeTHbIe pe3y/IbTaThl OCBOEHUS 00pa30BaTe/NbHON TMPOTrPaMMbI MO XMMHH OTPa)KalOT OBJIa/leHHe YHUBEpPCA/JbHBIMU T03HAaBaTeIbHBIMU
JeWCTBUAMH, B TOM UHCJIE:

Ba30BbIMM JIOTHYECKUMH AeHCTBUSAMH

1) yMeHHEM HCMO/Ib30BaTh MPUEMBI JIOTHUECKOTO MBIIUIEHUS TIPU OCBOEHWH 3HAHWM: PAaCKPbIBATh CMBICTT XMMHUECKMX TMOHATHH (BBIAETATh MX
XapaKTepHble TIPU3HAKM, yCTAaHAB/IMBaTh B3aUMOCBSI3b C JPYTMMH TIOHSITHSIMU), MCIIO/Ib30BaTh TMOHATUSA [JJi1 OOBSICHEHUS OTJE/bHBIX (DaKTOB U
SIBJIEHUH; BbIOMPaTh OCHOBAHUSI W KPUTEPUU [Jis KAACCU(PUKAIUM XUMHUYECKUX BEIeCTB M XMUMHUECKUX Deakl[Wii; yCTaHaB/IMBaTh MPHUUHUHHO-
C/IeICTBEHHBIE CBSI3U MEXIY 00beKTaMHU WU3yUeHHsl; CTPOUTh JIOTUUeCKUe pacCy>KaeHus1 (MHAYKTUBHbIE, 1eYKTUBHbBIE, TI0 aHAJIOTHH); /le/laTh BBIBO/IbI
Y 3aK/TIOUEHHUS;

2) yMeHHEeM TIPUMEHSTDH B TIPOLECCe MTO3HAHUS MOHATUS (TTpeJMETHbIE U MeTarpeJMeTHbIE), CAMBOIMUECKHE (3HAKOBbIE) MO/IE/H, UCTIOIb3yeMbIe B
XUMUHM, TPeoOpa3oBbIBaTh LIMPOKO TPUMEHsIEMble B XUMHU MO/Ie/IbHbIE TPECTaB/IeHUs] — XUMHUYECKUH 3HaK (CMMBOJI 3/IeMEHTAa), XUMHUecKast
(dhopMysia ¥ ypaBHEHHE XUMHUUECKOUN peakI[ui — TPU PellleHnH yueOHO-TT03HABaTe IbHbIX 3a/lau; C YUYETOM 3THX MO/Ie/IbHBIX MPE/ICTAB/I€HUH BBISBISTH
U XapaKTepH30BaTh CYIIECTBEHHbIE TPU3HAKKU H3yuaeMbIX OOBEKTOB — XHUMHMUECKHUX BEL[eCTB U XUMUUECKUX peaKLH; BBISBIATH OOIIMe
3aKOHOMEPHOCTH, IIPUUMHHO-C/IeZICTBEHHbBIE CBSI3M U MPOTUBOPEUNS B U3yUaeMbIX MPOLECCax U SBJEHUSX; Tpe/ijlaraTh KPUTEPUH JIJIS1 BBISBJIEHUST 3TUX
3aKOHOMEPHOCTEeH W TMPOTHBOPEUHH; CaMOCTOSTe/IbHO BBIOMPATh CIOCOO pellieHus yueOHOW 3a/jaud (CpaBHMBATh HECKOTbKO BAPUAHTORB peleHus,
BbIOMpATh HanboIee TIOXOASAIIHMM C YUETOM CaMOCTOSITETbHO BbIZIEJIEHHBIX KDUTEPUEB);

Ba30BbIMH MCC/IeJ0BaTeTbCKUMHU eHCTBUAMH

3) yMeHHeM HCMO/Ib30BaTh TIOCTAB/I€HHBIE BOTIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B KAUeCTBE OCHOBBI /111 JOPMUPOBAHUS THUIIOTE3bI
TI0 TIPOBEPKE TPaBU/IbHOCTH BbICKA3bIBAEMbIX CY>KJEHUM;

4) npuobpeTeHre OMbITa 10 TVIAHUPOBAHHIO, OPTaHM3al[U| 1 MPOBEJEHUI0 YUEHNUEeCKUX SKCIIEPUMEHTOB: YMeHWe HaOJIojaTh 3a X0/J0OM Mpoliecca,
CaMOCTOSTE/TbHO MPOTHO3MPOBaTh €ro pe3y/bTaT, (OPMYJIUPOBAaTh 00OOIIEHUS YW BBIBO/BI M0 pe3y/bTaTaM MPOBEJEHHOIO OIbITA, WCC/IeI0BaHUS,
COCTaBJIATh OTUET O MPO/Ie/IaHHOM paboTe;

Pab6oroii ¢ undopmaruei



5) yMeHUeM BbIOMpaTh, aHA/IM3UPOBaTh U WHTEPIIPETUPOBAaTh UH(POPMAIIUIO Pa3/IMUHBIX BUJIOB U (HOPM Tpe/iCTaB/IeHUs], TIOyuyaeMy0 U3 pa3HbIX
WCTOUYHUKOB (Hay4YHO-TIOMYJISIpHasi JIUTepaTypa XUMHUYECKOTO COjlepKaHusl, CIIpaBOYHbIe MOCoOus, pecypchl VIHTepHeTa); KDUTUUYECKH OLIEHWUBATh
TIPOTUBOPEUMBYIO U HeJJOCTOBEPHYIO WH(MOPMALIHIO;

6) yMeHUeM MPUMEHSTh pa3/MyHble MeTO/bl W 3alpOChl MPH TIOWCKe W 0TOOpe MH(OPMALMKU U COOTBETCTBYIOIIUX [JaHHBIX, HEOOXO JUMBIX /ISt
BBIIMTOJIHEHUST YUYeOHBIX U TI03HABATEe/bHBIX 3ajlau OIpe/Ie/IEHHOr0 THUIMA; MPUHOOpeTeHHWe OmMbiTa B 00/7aCTH MCIIO/Ib30BaHUS HMHGOPMAI[MOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJ/aZieHHe Ky/JIbTYPOH aKTUBHOI'O WCIIO/Ib30BaHMS PA3/IMUHBIX TMOMCKOBLIX CHUCTEM; CaMOCTOSITEJIbHO BbIOMpATh
onTuManbHy0 (opMy TipefcTaBieHHs WHGOPMALMM W WIMIOCTPUPOBATh pelllaeMble 3a/laul HeCJ0KHBIMU CXeMaMH, Auarpammamu, JpPYTUMU
dhopmamu rpadvKK ¥ UX KOMOHHAIUSIMH;

7) yMeHMeM WUCTO/b30BaTh U aHAJM3MPOBAaTh B Tipollecce y4yeOHOM U HCCIe0BaTe/IbCKON [1esTeTbHOCTH WHGOPMALMI0 O BIUSHUU
TIPOMBIIIIJIEHHOCTH, CeJTbCKOTO X035HCTBA U TPAHCIIOPTa Ha COCTOSTHHE OKPY Karollel MPUPOIHON Cpe/bl;

YHuBepCcaTbHBIMH KOMMYHHKATUBHBIMH /IeHCTBUSIMU

8) ymeHueM 3aJjaBaTb BOIIPOCHI (B XO/le JHWajiora W/WIW JUCKYCCHHM) IO CyI[ecTBy 00OCyKzaeMoil TeMbl, ()OPMy/IMPOBaTh CBOW TIPEJIOKEHUs
OTHOCUTEJTLHO BBITIOJTHEHUS TIPe/IJIOKeHHOM 3a/laui;

9) npuobpeTeHUe OIbITa Mpe3eHTal[U| Pe3y/IbTaTOB BBITIOJTHEHHSI XUMHUUECKOTO JKCTIiepuMeHTa (J1abopaTOpHOTO OrbiTa, 1ab0paToOpHOM PaboThI TI0
WCC/IeJOBAaHUIO CBOWCTB BeIeCTB, yueOHOTO MPOeKTa);

10) 3aMHTEpeCcOBaHHOCTb B COBMECTHOM CO CBEPCTHMKAMHM TI03HABaTe/JIbHOW W WCC/Ie/[0BAaTebCKON /IeATeIbHOCTH TIPU PeIleHWH BO3HUKAIOIIIX
npo6sieM Ha OCHOBe y4éTa OOLIMX WHTEPeCOB W COTJIaCOBaHWs MO3MLMH (00CyaeHWs, 0OMeH MHEeHHSIMH, «MO3TOBbBIE IITYPMbI», KOODAWHALIUS
COBMECTHBIX ZIEMCTBUM, OMpeie/ieHHe KPUTEPHUER TI0 OIleHKe KaueCTBa BLITIOJTHEHHON paboThI U 1Ip.);

YHHBepCaTbHBIMH Pery/isiTUBHLIMU e CTBUAMHA

11) ymMeHWeM CaMOCTOSTE/ILHO OTpeesTh LIeJ [1esTeJIbHOCTH, TJIAHUPOBaTh, OCYIIeCTB/STh, KOHTPOIMPOBATH W TIPU HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOKO JIeSITe/IbHOCTDb, BLIOMPATh Haubosiee 3¢hGheKTUBHBIE CIIOCOOBI peleHus] yueOHbIX U MO3HABaTe/IbHbIX 33/lau, CAMOCTOSITETbHO
COCTaBJISATh WK KOPPEKTUPOBATh TIPeJIO’KEHHBIN a/ITOPUTM /IeHCTBUIA TIPU BHITIOJTHEHUH 3a/IaHUM C YUETOM T0/TyueHHsI HOBBIX 3HaHUM 00 M3yuaeMbIX
00BbeKTax — BeIIleCTBaX U PeakKI[UsiX; OlIEHUBATb COOTBETCTBHE MOTyUeHHOTO pe3yJbTaTa 3asBJIeHHOH LIe/H;

12) ymeHMeM HUCIIO/Ib30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, TIpe/ljlaraeMbie B YC/IOBUU 3a/IlaHUM.

INPEAMETHBIE PE3YJ/IbTATBI

B cocraBe TIpeZMeTHBIX Pe3y/bTaTOB IO OCBOEHHIO 00s3aTeNIbHOTO COZepP>KaHUs, YCTAaHOBJIEHHOTO [JaHHOW TpUMepHOU paboueli TporpaMMoi,
BBIJIE/IIOT: OCBOEHHbBIE 00yUarOIMMHUCS HayUHble 3HAHWsI, YMEHUsI U CITOCOObI ZIeWCTBUMH, CrieluruecKue s IpeMeTHOU 00/1acTh « XUMUsD», BU/IbI
JiesiTe/TbHOCTH TI0 TI0JTyUeHUI0 HOBOTO 3HaHUSI, ero MHTepIpeTaruy, Mpeodpa30BaHUI0 U TIPUMEHEHHUIO B PA3/IUUHBIX YUeOHBIX Y HOBBIX CUTYalUsIX.

[TpeaMeTHBIE pe3y/IbTaThl OTPAXKAOT CHOPMUPOBAHHOCTD Y 00YUaIOIIUXCS CIeYIOIUX YMEHUH:

8 KJIACC



1) packpbleamb cMbIC1 OCHOBHBIX XMMUUECKUX TOHSITUNA: aTOM, MOJIeKy/ia, XUMHUUeCKHI 371eMeHT, TIPOCTOe BellleCTBO, CJI0JKHOe BeleCTBO, CMeCh
(ogHOpOJHasi ¥ HEOJHOPO/HAsH), BaleHTHOCTb, OTHOCUTe/bHAsi aTOMHAasi U MOJeKYJ/IsipHas mMacca, KOJMUeCcTBO BellecTBa, MOJb, MOJSIpHasi Macca,
MaccoBasi 10/l XMMHUUECKOTO 37ieMeHTa B COeIMHEHUH, MOJISIPHBIA 00BEM, OKCH/, KUC/IOTa, OCHOBAHUE, COJIb, JIEKTPOOTPHLIATETBHOCTD, CTENeHb
OKUC/IeHHs, XUMHUYeCKasl peakiys, Kiaccu(uKalys peakiuid: peakiud COeJUHeHHs, Peakliy Pa3/io’KeHUs], peakiMy 3aMelleHus, peakliii obMeHa,
9K30- W HJOTEepPMHUECKHEe PpeaKIU{; TeTUIOBOM 3(QeKT peakiyu; SiIPO aToMa, 3/IeKTPOHHBIA C/OW aTroMa, aTOMHasi opOWTanb, pajlyC aTtoMa,
XUMUUeCKasi CBsi3b, MOJISIPHasi U HeroJisipHasi KOBa/ieHTHasl CBSI3b, MOHHAs CBSI3b, MOH, KATMOH, aHUOH, PaCTBOP, MacCoBasi [10/1s1 BelllecTBa (MpOLIeHTHAast
KOHLIEHTpaL|si) B PaCTBOPE;

2) uaroCcmpupo8amb B3aUMOCBSI3b OCHOBHBIX XUMHWUYECKUX MOHATHMH (CM. M. 1) U TPUMEHSATb ST TOHATHS TPU OIMHCAaHWUM BeELeCTB U HUX
TIpeBpalleHNl;

3) ucnonb308amp XUMUUECKY0 CUMBOJIMKY [/ COCTaB/ieHus1 GOpMyJI BeIeCTB U ypaBHEHHI XUMUUYECKUX peaKLni;

4) onpedensimb BaJIleHTHOCTb aTOMOB 3/IeMEHTOB B OWHApHBIX COeAWHEHUSX; CTeNeHb OKHUCJIeHHS 37IeMeHTOB B OWHApHBIX COeIMHEHUSX;
TIPUHA/|Ie)KHOCTD BellleCTB K OMpe/ie/IBHHOMY K/lacCy CoeIMHeHuH 1o (opmyriam; BUJ XMMUUeCKOH CBsI3U (KOBaj/ieHTHasl U MOHHAsl) B HeOpraHUUeCKUx
CoeIMHeHUsIX;

5) packpbigamb cmbica [lepuoanueckoro 3akoHa [I. M. MeHjeneeBa: [AeMOHCTPHPOBaTh TOHMMaHWe TEPUOJUUYECKON 3aBUCUMOCTU CBOWCTB
XUMHAYEeCKUX 5/IeMEHTOB OT MX MoJyiokeHUsi B [leprojuueckoil cucteMe; 3aKOHOB COXPaHEHMs] MacChl BeLeCTB, TMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/IIPHOTO YYeHUs], 3aKOHa ABOra/ipo; OMUCHIBATh M XapakTepu3oBaTh TabmmuHyto ¢opmy Ileproanueckoii CUCTeMbI XUMUYECKUX 3/IEMEHTOB:
pa3/uaTh TOHSTHUS «TJlaBHasl oArpymna (A-rpyrina)» U «mobouHas noArpynma (B-rpyrina)», Masbie v 60JIbIIIMe TePHUO/bl; COOTHOCUTH 0003HAUeHHs],
KOTOpble UMeloTCsi B Tabuuile «Ileprosnyeckasi cucTeMa XUMHUeCKuX 3emMeHToB /. V. MeHjeneeBa» C UMC/IOBBIMM XapaKTePUCTUKAaMHU CTPOEHUS
aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsif siApa, o01ijee YKCI0 37IEKTPOHOB U Pacripe/ie/ieH e UX 10 37IeKTPOHHBIM CJIOSIM);

6) knaccuguyuposamb XMMUYeCKHe 37ieMeHThbl; HeoOpraHuueckre BelllecTBa; XMMHUUYecKue peakiuu (1o YUC/Iy M COCTaBy Y4YaCTBYIOL[UX B peakldu
BeIIleCTB, 110 TerioBoMy 3¢ deKTy);

7) xapakmepu3ogamb (onucbleamb) oOIIe XWUMHUECKHe CBOWMCTBA BeIeCTB Ppa3/MUHBIX K/IacCOB, TIOJTBEpPyK/asi OIUCAHKEe TPUMepaMu
MOJIEKY/ISIPHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUUECKUX PeaKLvi;

8) npoeHo3uposamb CBOMCTBA BeleCTB B 3aBUCMMOCTU OT UX KaueCTBEHHOI'O0 COCTaBa; BO3MOYKHOCTH MPOTEKaHWs] XMMWUeCKUX TpeBpalljeHui B
pa3/IMYHbIX yCIOBUSIX;

9) ebluuCAIMb OTHOCUTETBHYIO MOJIEKY/ISIPHYIO U MOJISIPHYHO MacChl Bel|eCTB; MaCCOBYIO JI0/IF0 XMMUUECKOT0 3/ieMeHTa 1Mo opmyJsie coeliHeHUs;
MacCOBYO [I0JTH0 BellleCTBa B PACTBOPE; MPOBOAUTEL PaCUEThI M0 ypaBHEHUIO XMMUYECKON peaKLiy;

10) npumeHsimb OCHOBHbIe OMepalliyd MBICJIUTE/TBHON /IeiTeIbHOCTA — aHalu3 W CUHTe3, CpaBHeHWe, 0000leHWe, CHUCTeMaTH3aluio,
K/1accr(uUKaliio, BbisSBJIeHWe TPUUYMHHO-C/Ie[ICTBEHHBIX CBSi3ell — [ijisi M3yueHUsi CBOMCTB Bell|eCTB M XUMUUeCKHX peaklvii; eCTeCTBeHHO-HayUHbIe
MeTO/IbI TT03HAHUSI — HabJ/IFoIeHre, U3MepeHre, MOIe/TUPOBaHNe, SKCIIepUMEHT (peaslbHbIN ¥ MBIC/IEHHBIN);

11) cnedosamsb TipaBUIaM T0JTH30BaHUST XUMHUECKOH TOCY0H 1 JlabopaTOpHBEIM 000pyZOBaHKEM, a TaKXKe TIpaBW/IaM 0OpallieHus C BelljeCTBaMU B
COOTBETCTBUM C WHCTPYKIMSIMUA T10 BBITIOJTHEHUIO J/1TaOOPAaTOPHBIX XUMHUECKHX OTBITOB I10 TIOMYYEeHHI0 W COOMpaHWI0 Ta3000pa3HbIX BeIecTB
(Bozopozia ¥ KMC/IOpo/ia), TIPUTOTOBJIEHUIO PacTBOPOB C OMpeZie/IEHHON MacCOBOW [10/ieii pPaCTBOPEHHOTO BeIlleCTBa; IJIAHWPOBaTh U TMPOBOJUTH



XUMUAYeCKUe 5KCTIepUMEHTHI 110 paclio3HaBaHUI0 PaCTBOPOB 1ijesioueii U KUCIOT C TIOMOLLbI0 MHUKATOPOB (JlakMycC, deHondTanerH, MeTUIOpaHX U
ap.).

9 KJIACC

1) packpbieamb CMbIC/1 OCHOBHBIX XUMWUECKUX TIOHATHN: XUMMWUECKUW 3/eMeHT, aToOM, MOJeKysja, WOH, KaTMOH, aHWOH, TPOCTOe BellecTBO,
CJIOXKHOE BeIlleCTBO, Ba/IEHTHOCTh, 3/1€KTPOOTPHUIIATE/IbHOCTb, CTeleHb OKWC/IeHHWs, XUMUUYecKasi peakiius, XUMHUuUecKas CBs3b, TeTIOBOU 3(ddekT
peakilii, MOJib, MOJSIPHBIA OOBEM, pPacTBOP; 3JIEKTPOUTHI, HEIJIEKTPOJUTHI, 37eKTPOIUTHYeCKast AWCCOLMAIIVs, peakMi HOHHOrO OOMeHa,
Karasu3aTop, XWMHUYecKoe paBHOBecHe, oOpaThMble W HeoOpaTHMble peaklud, OKHCIUTeTbHO-BOCCTAHOBUTEbHbIE DPeakI[u, OKUCIUTEb,
BOCCTAaHOBHUTE/b, OKWUC/IEHWEe UM BOCCTAHOBJIEHWE, a/uIOTpomnusi, am¢OTepHOCTb, XUMHUUecKas CBsi3b (KOBaJieHTHas, WOHHasi, MeTa/iuueckas),
KpHUCTa/I/TMUecKast peliéTka, KOppo3usi MeTaJl/ioB, CIJIaBbl; CKOPOCTh XUMUUEeCKOU peakiuu, rpefiesibHo JornycTuMas KoHueHTpaius (I[11K) BeliiecTBa;

2) uaroCcmpupo8amb B3aUMOCBSI3b OCHOBHBIX XUMHWUYECKUX MOHATHMH (CM. M. 1) U TPUMEHSATb ST TOHATHS TPW OINMCAaHUM BELLeCTB U HUX
TIpeBpalleHNl;

3) ucnonb308amp XUMUUECKYHO0 CUMBOJIMKY ZIJIs COCTaB/ieHUs1 (JOpMYJ1 BellleCTB M ypaBHeHUIN XUMHUUYECKUX peakLni;

4) onpedensimb BaleHTHOCTh U CTeleHb OKUC/IeHHs XUMUUECKHX 37IeMEHTOB B COeUHEHUsX Pa3/IMUHOTr0 COCTaBa; TPUHAJJIE)KHOCTb BEIeCTB K
orpefieIEHHOMY KJacCy COelMHeHWM To0 QopmysaMm; BHJ XUMHUUYECKOW CBsi3W (KOBajieHTHas, HOHHas, MeTa/uldyeckas) B HEOpPraHUUYecKHxX
COeIMHEeHMSIX; 3apsi/i MOHa TI0 XUMUUYeCKOW ¢opMysie; XapakTep Cpefibl B BOJHBIX pacTBOpaX HeOpPraHW4YeCKUX COeAUHEeHUM, THI KPUCTa/THdecKon
peLléTKA KOHKPETHOT'O Bell|eCTBa;

5) packpbigamb cmbica [lepuoanueckoro 3akoHa [I. V. MeHjeneeBa W [1eMOHCTPUPOBAaTh €ro MOHWMAaHWe: OIMUCHIBATb U XapaKTepU30BaThb
TabmuHyto ¢dopmy Ilepuoguueckoil CHCTEMbl XUMHUECKHX 3/IeMEHTOB: Da3/iMuaTh TIOHATHS «TJlaBHas ToArpymnma (A-rpyrma)» U «mobouHast
noarpymmna (B-rpyrnma)», Masibie U GoJbIliMe TEPUO/IBI; COOTHOCUTH 0003HAUeHHs, KOTOpble UMEIOTCS B TEepUOANYEeCKOW Tabsvile, C UMCIOBBIMU
XapaKTepUCTUKAaMU CTPOEHUsT aTOMOB XWMHYECKHUX 3JIeMEeHTOB (COCTaB W 3apsj sapa, o0lljee UYWC/IO 3/IEKTPOHOB U pacripefie/ieHHe WX TI0
3/IEKTPOHHBIM CJIOSIM); OOBSCHATH O0II[e 3aKOHOMEPHOCTU B W3MEHEHHWH CBOWCTB 3/IEMEHTOB M MX COeIVHEHWM B TIpeZieslaX MaslbIX TMEepPUOZIOB U
TJIaBHBIX MOATPYII C YY6TOM CTPOEHHsI UX aTOMOB;

6) kaaccuguyupogamb XUMHUUECKUE 3/1eMeHTbI; HeopraHMueckue BelllecTBa; XMMHUYeCKre peakivu (110 YMC/Iy U COCTaBy YUYaCTBYHOIIMX B peaklvu
BeIIIeCTB, T10 TerJIoBOMY 3(peKTy, 10 U3MEeHEHHIO CTereHel OKUCIeHUs] XMMHUYeCKUX 37IeMEeHTOB);

7) xapakmepu3ogamb (OMMCHIBATh) 00IMe W creruduueckre XUMHUECKHEe CBOMCTBA MPOCTBIX M CJOXKHBIX BEIECTB, TOATBEPXKAsi OMHCAHHUEe
TIpyMepaMu MOJIEKY/ISIPHBIX U MOHHBIX YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PeakLni;

8) cocmaensmp ypaBHeHUsl 3/IeKTPOJTUTUUECKON IUCCOLMALIM KUCIOT, 1jeJioueil U CoJiel; To/iHble U COKpAIlléHHble YPaBHEeHUs! peakliuii HOHHOTO
oOMeHa; ypaBHeHHs peaKLiH, MOITBEPKAAOIINX CYIleCTBOBAHME TeHeTUUEeCKOW CBSI3U MeXKAy Bell|eCTBaMHU Pa3/IMUHBIX K/IaCcCoB;

9) packpbieamb CywHOCMb OKUCIUTETHLHO-BOCCTAHOBUTE/IBHBIX PeakLiiii OCPeJiICTBOM COCTaB/IeHUsI 3IeKTPOHHOT0 H6aslaHca 3TUX peakLini;

10) npoeHo3upogamp CBOMCTBA BeIleCTB B 3aBUCMMOCTU OT UX CTPOEHHS; BO3MOXXHOCTH TIPOTEKaHUsI XMMMWUECKUX TpeBpalleHU B pa3InyHbIX
yCJIOBUSIX;



11) eblyuc1sMb OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJISIDHYIO MaccChl BellleCTB; MacCOBYIO JIOJIF0 XMMHUYECKOT0 3/ieMeHTa 1o opMyJie coeIMHeHMS;
MacCOBYIO JIOJIO Bell|eCTBa B paCTBOPe; MPOBOAUTDL PACUETHI N0 YPAaBHEHUIO XUMUUECKOW pPeakiny;

12) credogamb mpaBU/IaM MOJIb30BaHUS XMMUUYECKOH MOCYZ0H 1 1abopaTopHbIM 000pY/0BaHHEM, a TaKXKe MpaBU/IaM oOpallieHus C BeleCTBaMU B
COOTBETCTBUM C MHCTPYKIMSIMU T10 BBITIOJTHEHUIO J/1TaOOPAaTOPHBIX XUMHUECKHX OTMBITOB I10 TIOMYYEeHHUI0 W COOMpaHWIO Ta3000pa3HbIX BeIecTB
(aMMuaka U yrieKuc/Ioro rasa);

13) npogodumsb peakiu, TMOTBEPIKAAIOIINE KaueCTBEHHBIM COCTaB DPAa3/MUHBLIX BEIEeCTB: PACrio3HABaTh OIBITHBIM MYTEM XJIOPH[-, Opomui-,
Woaua-, KapboHaT-, ¢ocdat-, CUMKAT-, Cy/Ibdat-, THAPOKCH/-MOHbI, KATUOHBI AMMOHUSI M HIOHBI M3yUYeHHBIX METa/lIOB, TIPUCYTCTBYIOIIVE B BOJHBIX
pacTBOpax HeOPraHWYeCKUX BelleCTB;

14) npumeHsimb OCHOBHBIE OTIepaLIiH MBIC/JIUTETLHOU [IeSTeIbHOCTH — aHa/li3 U CHHTe3, CpaBHeHWe, 0000leHre, CHCTeMaTH3aliio, BhISIBIEHUE
TIPUUMHHO-C/IeICTBEHHBIX CBsi3ed — [/l M3y4YeHUs] CBOMCTB BeIleCTB M XUMMWUECKUX peakliii; eCcTeCTBeHHO-HayuyHble MeTOJbl MO3HaHUS —
HaOJroieHre, U3MepeHre, MO/Ie/TAPOBaHKe, SKCIIePUMEHT (peaslbHbIN U MBIC/IEHHBIN).

TEMATHNYECKOE IVTAHUPOBAHUE

8 KJTIACC
Ne | HammeHoBaHMe pa3/ie/ioB M TeM IPOrpamMmbl KoimuyecTBO yacoB JnekTpoHHbIe (1{u¢poBbIe)
n/n o0pa3oBare/bHbIE PecypChl
BCer | KOHTPOJ/IbHbIE npaKkTuyecKue
() padoThI paboThI
Pazgen 1. IleppoHaya/ibHbIe XMMUAYECKHE TIOHATHUSA
1.1 | Xumua — BaHad o00/1aCTb eCTeCTBO3HAHUA M |5 0 4 http://1september.ru/urok/
NPaKTHYeCKOM /lesiTe/TbHOCTH Ye/loBeKa https://interneturok.ru/
http://resh.edu.ru/
MeTOAMYECKas KOMUIIKa yunTens
1.2 | BemmecTBa 15 1 2 http://1september.ru/urok/
U XUMHYeCKHe peakiyiu https://interneturok.ru/
http://resh.edu.ru/




METOANYECKaA KOMWJIKa y4unTena

Nroro nio pasgeny 20

Pazpen 2. BaykHeuLlMe npeacTaBUTEIN HEOPraHNYECKNX BELLLECTB

2.1 | Bo3ayx. Kucsiopoj. ITousiTie 06 okcuaax 5 http://1september.ru/urok/
https://interneturok.ru/
http://resh.edu.ru/
MeToMYECKas KoMujKa yuntens

2.2 | Bopopoga. 5 http://1september.ru/urok/

IToHsATHE 0 KHC/I0TAX U COJIAX https://interneturok.ru/

http://resh.edu.ru/
MeToAuMYecKas Konuaka yumntens

2.3 | KosimuecTBeHHbIEe OTHOLIEHUA B XUMHH 4 http://1september.ru/urok/
https://interneturok.ru/
http://resh.edu.ru/
MeToAMYeCKas Komnuka yunrtens

2.4 | Bopa. PacTBopbl. [ToHsiTHE 00 OCHOBAHHUSAX 5 http://1september.ru/urok/

https://interneturok.ru/
http://resh.edu.ru/
MeToMYEcKas Komnujka yuntens




2.5 | OcHOBHBIE KJ/1aCChl HeopraHuyeckux | 11 1 5 http://1september.ru/urok/
CoeJMHeHUM https://interneturok.ru/
http://resh.edu.ru/
MeToAMYECKas KOMUKa yuuTens
Nroro nio pasgeny 30

Pazpen 3. Mepuoanyecknin 3akoH u Mepuoamyeckas cucteMa XmuMmnyecknx anemeHTos [l. 1. MeHaeneeBa.
CTpoeHue aToMOoB. XuMmn4yeckas cBsi3b. OKMCANTE/IbHO-BOCCTAaHOBUTE/IbHbIE peaKLUum

3.1 |Ilepuoguueckuun 3akoH u Ilepuoanueckas cucrema |7 0 1 http://1september.ru/urok/
xumuueckux 3eMeHToB [I. 1. MenpeneeBa. CtpoeHue https://interneturok.ru/
aroMa http://resh.edu.ru/
MeToZMYecKas KonujKa yunTtens
3.2 | Xumuueckasa cBfA3b. OKHC/INTE/NHLHO-BOCCTAaHOBUTE/IbHBIE | 8 1 0 http://1september.ru/urok/
peaxkiuu https://interneturok.ru/
http://resh.edu.ru/
MeToAMYECKas KomnuKa yunrtens
Nroro nio pasgeny: 15
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 |4 17

9 KJ/IACC




Ne | HaumeHoBaHMe pa3jesioB " TeM KosnuecTBo uacos OnexkTponHbsie (uudpoBbie) o0pa3oBaTe/bHbIE
/1 | IporpaMmal pecypchl
BCer | KOHTPOJIbHbIE NMpaKTU4YecKue
(] paboTsI paboTbI
Pa3pen 1. BemjecTtBo U xXuMH4yecKue peaknum
1.1 |IloBTOpeHue U  yrayOsieHHMe  3HAHHWM | 5 0 0 https://resh.edu.ru/subject/29/9/

OCHOBHBIX pa3je/oB Kypca 8 kiacca https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9
MeToZuecKasi KOMU/IKa yuuTesst

1.2 | OcHOBHBbI€ 3aKOHOMEPHOCTH XUMHUYECKHX |4 0 0 https://resh.edu.ru/subject/29/9/

PeaKiui https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9
MeToZuecKasi KOMU/IKa yuuTesst

1.3 | DnekTpouTHUeCKast Aucconpanus. | 8 1 2 https://resh.edu.ru/subject/29/9/

XuMHYecKHe peaklid B PaCTBOPax https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9
MeTo/inyecKast KOTIM/IKa yuuTesist

Wtoro no pa3peny 17




Paspnen 2. Hemerasibl U uX coejHeHUs

2.1

O0mas  XapakTepUCTHKA  XMMHYECKHUX
3/1eMeHTOB VIIA-rpynnel. I'ajiorensl

https://resh.edu.ru/subject/29/9/
https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9
MeToIUecKast KOTTH/IKA yUruTe st

2.2

O0mas  XapakTepUCTHKA  XMMHYECKHUX
31eMeHTOB  VIA-rpynnbl. Cepa u  eé
coeAHeHHUA

https://resh.edu.ru/subject/29/9/
https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9
MeToIUecKast KOTTH/IKA yUruTe st

2.3

O0maa  XapakTepUCTHKA  XHUMHYECKHUX
yeMeHTOB VA-rpymnsl. A3ot, ¢ocdop u ux
CcoeAHeHUA

https://resh.edu.ru/subject/29/9/
https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9
MeTouUeCKast KOTTH/IKA yUUTe st

2.4

O0masa  XapakTepUCTHKA  XHUMHYECKHUX
3/IeMeHTOB IVA-rpynnsl.
Yriepoa u KpeMHUM U UX COeAMHEHUS

https://resh.edu.ru/subject/29/9/
https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9
MeTouUeCKast KOTTH/IKA yUUTe st




Wtoro no pa3peny 24

Pazgen 3. MeTtanibl U UX COeIMHEHUS

3.1 | O6mme cBO¥CTBA META/IVIOB 4 https://resh.edu.ru/subject/29/9/
https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9
MeTo/in4ecKast KOTIH/IKa yuuTesist

3.2 | BaxxHellle MeTa/UTbl M MX COeJMHEHHS 16 https://resh.edu.ru/subject/29/9/
https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9
MeTo/IdecKast KOTIU/IKa yUruTesist

Wroro no pa3peny: 20

Pa3zzgen 4. Xumusd 1 oKpysKarollas cpea

4.1 | BemjecTBa M MaTepHaJ/ibl B )XKU3HHU Ue/ioBeKa | 3 https://resh.edu.ru/subject/29/9/
https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9
MeTo/iiuecKast KOTTH/IKa yUuTesis

Ntoro no pa3peny: 3




PesepBHOe Bpems 4

OBIIEE KOJIMYECTBO YACOB 0| 68 4 19
I[TPOI'PAMME

YUYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJI51 YHEHUKA
8 KVTACC Pypasutuc I.E.. ®enpbamar .. Xumus. 8 kacc
9 KJ/IACC Pyasutnc I'.E., Penbamad ®.I'. Xumus. 9 Knacc

METOJUYECKHWE MATEPHUAJIbI AJ11 YYUTEJIA

8 KJ/TACC

Fapa H. H. I'. Xumuns. Ypokn B 8 knacce : nocobuve gnsa yumtens |
9 knacc

Fapa H. H. . Xumus. Ypoku B 9 knacce : noco6ue ans yuutens |

IMIU®POBBIE OBPA30OBATEJ/IBHBIE PECYPCHI 1 PECYPCbhI CET! UHTEPHET
8 K/IACC

http://1september.ru/urok/ https://interneturok.ru/

http://resh.edu.ru/

MeToAMYecKast KOTTH/IKA yUuTest

9 K/TACC
https://resh.edu.ru/subject/29/9/

https://videouroki.net/video/himiya/9-
class/khimiia-9-klass/
https://interneturok.ru/subject/chemistry/class/9 MeToanueckast KOTIM/TIKA yUHUTeIsI


https://11klasov.net/8696-himija-8-klass-rudzitis-ge-feldman-fg.html
https://11klasov.net/8696-himija-8-klass-rudzitis-ge-feldman-fg.html

MATEPUNAJIBHO-TEXHNYECKOE OBECIIEHEHNE OBPA3OBATEJIBHOI'O ITPOLIECCA

YUYEBHOE OBOPY/JOBAHUME

CripaBouHbIe TaO/MUIBI K yueOHUKY Xumus 8,9 Kinacc

Tabmuia [1.11.MeHzeneeBa

OBOPYJIOBAHMUE JIJISI ITIPOBEJJEHUSA JIABOPATOPHbBIX, IPAKTUUYECKUX PABOT, IEMOHCTPAIIN
NHTepakTrBHas AOCKa

MynbTUMeIUHHBIN POEKTOP, JJabopaTopHOe 060pynoBaHue K MaTtepuany Xumust 8,9 knaccol. [udposas nabopatopust o Touke pocTa

AOKYMEHT MOANNCAH
SNEKTPOHHOW NoAdninCbio
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