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HHOACHUTEJIBHASA 3ATINCKA

IIporpamMMa cocTaBeHa Ha OCHOBE:

- GenepanbHOTO rOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTAaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHus, yTBEP)KICHHOTO PpHUKa3oM MHUHHCTEPCTBAa 00pa30BaHMs U
Hayku Poccuiickoit @enepanmu ot 31 mas 2021 Ne287

- @enepabHON 00pa30BaTEIHLHON MTPOTPAMMBI OCHOBHOTO 001IeT0 00pazoanus ot 18.05.2023 Ne370

- [Ipuka3 Munnpocsemenust Poccun ot 09.10.2024 N 704 O BHeceHUU U3MEHEHUH B HEKOTOPbIE pHUKa3bl MUHUCTEpCTBA MpocBeienus Poccuiickoit @enepanuu,
Kacaromuecs (eaepanabHbIX 00pa30BaTeNIbHbIX IPOrpaMM HA4aJIbHOT'O 001LIero 00pa3oBaHusl, OCHOBHOTIO 00ILEro 00pa3oBaHus U cpeiHero oo1ero oopasoBanus’"
(3apeructpupoBano B Munrocte Poccum 11.02.2025 N 81220)

- OcHOBHOM 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO 00111ero oopazosanuss MAQY Uepsumenckoit COILI;

- Yuebnoro mrana MAOY Yepsumesckoit COLL, yTBepkaerHOro npukazom aupektopa XXumsakosoit H.A. ot 29.08.2025 roga Ne 298-O/] u coriacoBaHHOTO
29.08.2025 rona Ha 3acemanuu Ynpasisiomiero coeeta MAOY UYepsumesckoit COL npoTtokon Nel2

- [Iporpammel Bociutanusgs MAQOY Yepsuesckoit COL

[IporpaMMa Mo XMMHUU Ha YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS COCTAaBJII€HA HA OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOSHUS
OCHOBHOM 00pa30oBaTeIbHOI MporpaMMbl OCHOBHOTO 00IIero oopazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (eaepabHOM
paboueil mporpaMmbl BOCIIUTAHUSA M C y4ETOM KOHIENIMHM TMPENoAaBaHUs y4eOHOro mpeamera «XuUMHUsS» B 00pa3oBaTeIbHBIX OpraHH3aAIUsIX
Poccuiickoit ®enepanuu.

[IporpamMMa nmo XxumMuM Ja€T MpeACTaBICHHE O LeNsAX, oOlel cTpaTeruu OoO0y4yeHHsl, BOCHUTAHUS U Pa3BUTHUS OOy4arOUIMXCS CPEICTBAMU
y4yeOHOro mpeaMeTa, YCTaHaBIMBAaeT o00s3aTeIbHOE MPEIMETHOE COJAEp)KaHUe, IpelyCMaTpUBaeT pacHpeiesieHue ero Io KilaccaM |
CTPYKTYpUpPOBaHUE IO pa3jesiaM U TeMaM MPOorpaMMbl MO0 XUMHH, ONPEENseT KOJIUYECTBEHHbIE U KAUECTBEHHbIE XapaKTEPUCTUKU COJIEPIKaHUs,
PEKOMEHAYEMYIO TOCJIEJOBATEIbHOCTh U3YYEHHUS XUMUU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH Yy4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroIIUXCs, ONpeAesieT BO3SMOKHOCTHU MpeIMeTa JJis peain3aluy TpeOoBaHUl K pe3yabTaTaM OCBOEHHUSI OCHOBHOM
o0pa3zoBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus, a TaKkKe TpeOOBaHUMN K pe3yIbTaTaM 00yueHUs] XUMHUU Ha YPOBHE LieJIei
M3Y4EHHUs MIPEeIMETa U OCHOBHBIX BUI0B yUeOHO-TIO3HABATENIbHON 1€ATEIbHOCTH 00YYarOIIerocs 1o OCBOEHUIO y4eOHOI0 COJIepiKaHusl.

3HaHME XUMUU CIIY>)KUT OCHOBOH 11 (pOpMHUPOBAHUS MUPOBO33pEHUsT 00y4dalolerocs, ero NpeacTaBiIeHui 0 MaTepruaIbHOM €IMHCTBE MHPA,
BOKHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHHUIX YHEPTUU U 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTIX
penieHus rno0aabHBIX MPoOIeM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SHEPTeTUUYECKOM, MUIIEBON M IKOJIOTHUECKON 0e30MacHOCTH,
po0JeM 3IpaBOOXPaHEHUSI.



N3yuenune xumuu:

CIOCOOCTBYET peajan3aluu BO3MOXKHOCTEH 1JIsi camMopa3BUTUA U (POpPMHpPOBAHUS KyJIbTYpbl JIMYHOCTH, €€ oO0meid u (QyHKIMOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJaA B (OPMHUPOBAHME MBIIUICHHS U TBOPYECKHUX CIIOCOOHOCTEH OOyYaromuxcs, HABBIKOB HMX CAMOCTOSITENIBHOW y4eOHOM
JEsITeIbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIIEA0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B IOBCEAHEBHOM KU3HU, TaK U B NPO(HeCcCHOHAIBHON
NEeATEIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYyYHOTO MBILIUICHUS, 3aKJIabIBACT OCHOBBI IIEIOCTHOTO B3TJIsI/Ia HA €AMHCTBO MPHUPOJBI M UEIOBEKa, SBISCTCA
OTBETCTBEHHBIM 3TaroM

B q)OpMI/IpOBaHI/II/I CCTCCTBGHHO'HaquOﬁ I'paMOTHOCTH 06y11a101111/1xc51;

CIOcOOCTBYET (HOPMUPOBAHHIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAyYHBIM 3HAHUSM, K IPUPOJIC, K YEIIOBEKY, BHOCHT CBOW BKJIA]] B
9KOJIOTUYECKOE 00pa30BaHUE 00YUYaAIOIINUXCSI.

JlaHHbIe HampaBlIeHUS B OOYYEHHMHM XUMHH OO0ECIICUMBAIOTCA CIEHU(PHUKONW COAEpKaHUS y4deOHOro TpeaMeTra, KOTOPBIA SBIISETCS
[e/1arOrMYecky aJanTHPOBAHHBIM OTpa)KeHHeM 0a30BOM HaAyKU XMMUU Ha OIPEeIEHHOM 3Tare e€ pa3BUTHUS.

Kpr XUMHHU Ha YPOBHE OCHOBHOT'O 06Iuer0 O6pa3OBaHI/I$[ OpPHUCHTHPOBAH HA OCBOCHHC O6y‘laIOH_[I/IMI/IC${ CUCTCMbI IICPBOHAYAJIbHBIX MMOHATHI
XHUMHH, OCHOB HeopraHquCKoﬁ XUMHHU U HCKOTOPBIX OTACIIBHBIX 3HAYUMbIX MMOHATHUIH OpraHquCKOﬁ XHUMUU.

CtpykTypa coaepkaHus IPOTPaMMBbl IO XUMHH c(hopMHpOBaHA HA OCHOBE CUCTEMHOT0 Moaxo/a K e€ uzyuenuto. CopeprkaHue CKIaabIBaeTCs
M3 CHCTEMBI TOHSATUH O XUMHUYECKOM JJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATHH O XUMHYeCKoW peakmuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbI [0 MPUHIIMITY OCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepuonnueckoro 3akona /. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUCHHUA O CTPOCHUHU aTOMa U XUMHUYECKOH CBsI3HU,

— TPEJCTaBICHUI 00 IIMEKTPOIUTHIECKON JUCCOIIUAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE IMITMPUYECKH MOIYUEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIILHO

OT OJHOTO YPOBHS K APYrOMY, BBITIONHSS (PYHKIIMHU OOBSICHEHHMS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3Y4aEMbIX BELIECTB.



OcBoeHHE TPOrPaMMBI 110 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MIPEIICTABICHHUS O XUMUYECKON COCTABIISIONICH HAYYHOW KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue XuMuu npoucxoauT C
MPUBJICYCHUEM 3HAaHUM U3 paHee U3yUEHHBIX YUeOHBIX mpeaMeToB: «Okpysxkaronuii Mupy», «buonorus. 5—7 kinaccei» u «duszuka. 7 Kiaccy.

[Ipy n3ydyeHUM XHMMHUHM NPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB XUMMUYECKOW HAyKM Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MPAKTUYECKOH IEATEIILHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MHPOBOH KyJIbTYphI. 3aa4a y4eOHOTo peIMeTa COCTOUT B (POPMUPOBAHUH
CHCTEMbl XUMMYECKMX 3HAHUH — BaXHEHIMMX (AKTOB, IOHATUH, 3aKOHOB U TEOPETUYECKUX IIOJOXKEHUH, JOCTYMHBIX 0000LIECHUN
MHPOBO33PEHUYECKOT0 XapaKTepa, A3bIKa HAyKH, B IPUOOIIEHNN K HAyYHbIM METOJIaM NO3HAHUS IIPU U3YYEHHUH BEILECTB U XMMHUECKUX PEAKIIUi, B
(OopMHPOBAHUU U PA3BUTUU MO3HABATENIbHBIX YMEHUH U UX IPUMEHEHUU B yU€OHO-TI03HABATEIILHON U y4eOHO-UCCIIE0BATENIbCKOM 1€ TEIbHOCTH,
OCBOCHUH TPaBUII OE30MIaCHOT0 OOpAIIEHUs C BEIIECTBAMH B ITOBCETHEBHOM JKU3HH.

[Ipu u3yyeHnr XMMUU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs Ba)KHOE 3HAUEHNE IPUOOPEIH TaKUe LENH, KaK:

—(opMHUpOBaHNE HMHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPUHATHUIO
peleHuii, CocoOHON alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH;

— HaIIpaBJICHHOCTb O6y‘~ICHI/I$I Ha CUCTCMAaTHYCCKOC HpI/IO6H_I€HI/IC O6y‘IaIOH_II/IXC$I K CaMOCTOATEIbHOM IT03HABATEIIbHON ACATCIIbHOCTU, HAYYHBIM
MCTOAaM IIO3HAaHMA, (1)OpMI/IpyTOH_II/IM MOTHBAIIHUIO U Pa3BUTUC CIIOCOOHOCTEH K XHUMHU,

—o0ecIieueHune YCHOBHﬁ, CHOCO6CTBYIOH_II/IX HpI/IO6peTCHI/II-O O6y‘IaIOIJ_II/IMI/ICH OIIbITa pa3Hoo6pa3H017I ACATCIIBHOCTH, IIO3HAHHUA H
CaMOITO3HAaHUs, KIIFOYCBBIX HAaBBIKOB (KJ'IIO‘IGBLIX KOMHGTCHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAYCHUEC JIA PA3JIMYHBIX BUAOB JACATCIBHOCTH,

- q)OpMI/IpOBaHI/IC 061_1_[6171 (I)YHKHHOHaHBHOﬁ u CCTCCTBCHHO'Hay‘IHOI\/’I I'paMOTHOCTHU, B TOM YHCJIC YMeHI/Iﬁ OOBSACHATH U OLICHMUBATH SBJICHUA
OKpYyXKaromero Myupa, UCIoJIb3ysa 3HaHUA U OIIBLIT, IOTYYCHHBIC ITPU U3YYCHHUU XUMHU, IPUMCHATD UX IIPU PCIICHUN HpO6J’I€M B HOBCG}IH@BHOﬁ KU3HU

U TPYJAOBOM J1€ATENbHOCTH;

- q)OpMI/IpOBaHI/IC y O6y‘laIOH_[I/IXC$I TYMaHHUCTHUYCCKUX 0THOIJ.ICHPII>1, MMOHHMAaHHS IIEHHOCTH XUMHUYECKHX 3HAHUH IS BHpa6OTKI/I 9KOJOTHYCCKH
LICJ'ICCOO6p33HOF0 IIOBCICHHUA B GLITy n prIlOBOI\/'I ACATCIIBHOCTU B LCJIAX COXPAHCHUA CBOCTO 300POBbA U 01<py>1<a101ue171 HpHpOI[HOﬁ CpCabl;

— pa3BUTHE MOTHBALUHU K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIMTAHMIO HAa OCHOBE YCBOCHMS OOIEYETOBEYECKHX
LIEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMPOQUIIS U HANPaBIECHHOCTH JaJbHEHIIEro 00y4eHus.

OcBoeHue coaepkanus Kypca «XUMHs» B OCHOBHON HIKOJIE TPOUCXOIUT C ONIOPOM Ha 3HAHUS U YMEHHUs, CHOPMUPOBAHHBIE B IPEIMETHOM 00IacTH
«EcTecTBeHHO-HayyHbIE TIPEAMEThI». YUEeOHBIM IJIAHOM Ha U3y4eHHE XUMHUH B § KJ1acce OTBOAUTCS 68 4acoB (2 yaca B HENIEINIO).

I[eflTe.]'leOCTb yuuTelis ¢ y4€ToM nporpamMmbl BOCIIUTAHUSA



I'paxkxnanckoe BociuTaHue (hopMHpPOBATH POCCHHUCKYIO TPAKIAHCKYIO HICHTUIHOCTh, IPHHAIIC)KHOCTh K OOIIHOCTH rpakaan Poccuiickoit
®enepanuu, kK Hapoay Poccnu kak HCTOYHUKY BiacTh B PocchiickoM rocyapcTBe U CyOBEKTY ThICSUEIeTHEN
POCCHICKO TOCYTapCTBEHHOCTH, N3yUeHNE U YBAKEHHUE MpaB, cCBO0O] 1 00s13aHHOCTEH rpaknannHa Poccum,
MaTPUOTUYECKOE BOCIIUTAHUE BOCHHUTHIBATH JIFO0OBH K pOJHOMY Kpato, PonnHe, cBoemy Hapoay, yBakKeHHE K APYTUM Hapojam Poccuu;
HCTOPUYECKOE MPOCBEIIeHNE, (POPMUPOBAHNE POCCHICKOTO HAIIMOHAIBHOTO HCTOPUYECKOTO CO3HAHMS,
POCCUICKOH KYJIbTYPHOU UIEHTUYHOCTH;

JTyXOBHO-HPAaBCTBEHHOE BOCITUTAHUE BOCIIUTHIBaTh HA OCHOBE AYXOBHO-HPABCTBEHHOM KyJIbTYpbl HApOJOB Poccuu, TpaluLMOHHBIX PEIUTHI HAPOIOB
Poccun, hopMupoBanue TPpaTUITMOHHBIX POCCHHCKAX CEMEHHBIX IICHHOCTEH; BOCTUTAaHNE YeCTHOCTH, TOOPOTHI,
MUJIOCEPIUs, CONICPEKUBAHUS, CIIPABETMBOCTH, KOJUICKTUBU3MA, IPYKEITIOO0US ¥ B3aMMOIIOMOIIIH, YBAXKCHUS K
CTapIIUM, K MAMSITH MPEAKOB, UX BEPE U KYJIbTYPHBIM TPATUIIUSIM;

ICTETUYECKOE BOCITUTAHUEC (hOopMHPOBAThH ICTETUUCCKYIO KYJITYPY Ha OCHOBE POCCHICKHX TPaTUIIMOHHBIX TyXOBHBIX IIEHHOCTEH, MPHOOIIATh
K Jy4IIiM 00pasiiaM OTeYeCTBEHHOTO i MUPOBOTO HCKYCCTBA;
(hu3HUeCcKOe BOCIIMTAHUE (hopMHUPOBATh KYJIBTYPY 30POBOI0 00pa3a JKU3HU M SMOIIMOHAIILHOTO OJIArOIOJIydusi — Pa3BUBATh (PU3MUYECKUE

CIOCOOHOCTH C YU4ETOM BO3MOKHOCTEH U COCTOSIHUS 3[I0POBbSI, HABBIKOB O€30MaCHOTO MOBEACHUS B IPUPOIAHON 1
COIIMAJIBHOU CpeJie, Ype3BhIYAHBIX CUTYaLIHX;

TPYZOBOE BOCIIUTAHHUE BOCIIUTBIBATh YBAKECHHUE K TPYAY, TPYAALIMMCS, pe3yjIbTaTaM TpyAa (CBOEro U APYTHX JIOJEi), OpUCHTALS Ha
TPYIOBYIO AEATEILHOCTD, OTy4YeHHE MPOECcCHH, TMYHOCTHOE CAMOBBIPAKECHUE B TPOAYKTHBHOM, HPAaBCTBEHHO
JIOCTOHHOM TPYZE B POCCUICKOM OOIIECTBE, HA TOCTH)KEHHE BBIJAIOIIUXCS Pe3yIbTaTOB B podeccHoHaIbHOM
JeSITENbHOCTH;

3KOJIOTMYECKOE BOCIIUTaHUE (bopMUpPOBaTH FKOIOTUUECKYIO KyJIbTYpY, OTBETCTBEHHOE, OEpeKHOE OTHOIICHHE K IPUPOJE, OKPYKaroLIel cpeae
Ha OCHOBE pOCCI/II\/'ICKI/IX TpaAUuIIUOHHBIX JYXOBHBIX HCHHOCTCI?I, HAaBBIKOB OXpaHbl, 3allIUTbl, BOCCTAHOBJICHU A
MIPUPOABI, OKPY>KaIOIIEH Cpebl;

BOCIIUTaHUE LIEHHOCTEH HAyYHOT'O BOCTIUTHIBATh CTPEMJICHHE K TIO3HAHHIO ce0s M IPYTUX JII0JAeH, IPUPOIBI M 00LIeCTBa, K MOTYYECHHUIO 3HAHUI,
ITO3HaAHUA Ka4€CTBCHHOT'O O6pa3OBaHI/I$[ C y‘IéTOM JIMYHOCTHBIX MHTCPECOB U O6HI€CTBCHHLIX HOTpG6HOCTCI71.

COJEPKAHUE YYEBHOI'O IPEJIMETA

HepBOHaqaanme XUMHUYECCKHE NTOHATHUSA

[Ipeamer xumuu. Posib XUMHUM B ’KU3HU YesloBeKa. XMMHUsI B CUCTEME HayK. Tena u BemiectBa. Pu3nyeckue CBOMCTBA BEIIECTB. ATperaTHoe
coctosinue BemecTB. [loHsTHE 0 METOMaX TTO3HAHUS B XUMHH. UHCThIE BeecTBa U cMech. CiocoObl pa3ieiieHus: CMECce.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE A1eMeHThl. CHMBOJIBI XUMHUYECKHUX 3JI€MEHTOB. [IpocThie U clokHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumnyeckas popmyna. BareHTHOCTh aTOMOB XMMHUECKHUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BelecTB. OTHOCHUTEIbHASI aTOMHAs Macca.
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca. MaccoBasi 10151 XMMUYECKOIO 2JIEMEHTA B COEJMHEHHH.



KonnuectBo BemectBa. Moib. MosnspHas macca. B3auMocCBsI3b KOJIMYECTBA, Macchl M Yncia CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel 1o
bopMynaM XUMUYECKHX COCTUNHEHHA.

dusznyueckrue U XUMHUYECKHUE SBJICHUS. XUMHUECKasi peakius U e€ Mpu3HaKku. 3aKOH COXPAHEHHUsS] MacChl BEIIECTB. XMUMUUYECKUE YPaBHEHUS.
Krnaccudukanusa XuMHUeCKUX peaklni (COequHEHHs, pa3IoKeHus, 3aMellleHUs, 00MEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW MOCYyno#l, mpaBwjiaMu paboThl B jaboparopuu ¥ mpuéMaMu OOpalieHHs ¢ JabOpaTopHBIM 000PYIOBAHHUEM,
M3Y4YCHHUE U OINHCaHue (PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOMoJIeHUEe (Qu3ndeckux (IUIaBleHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUTICHUE M KOHJICHCAIIUS BOJIbI) U XUMUUECKHUX (TOPEHUE CBEYH, TPOKATMBAHNE MEIHOM MTPOBOJIOKH, B3aUMO/ICH CTBUE
MeJa ¢ KUCIIOTOMN) SBIIEHUH, Ha0JII0/IeHUE U OTHCaHue MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIHii (pa3ioskeHne caxapa, B3aMMOICHCTBHE CEPHOI
KHUCJIOTHI C XJIOPUAOM Oapusi, paznoxenue ruapokcuaa meau (11) mpu narpeBanuu, B3aumoieicTBHe xemne3a ¢ pactBopoM cosit menu (1), uzyuenue
CHOocO00B pa3leNieHHs CMecel: C TMOMOINbI0 MarHurta, (pUIbTpOBaHUE, BbIMAPUBAHUE, TUCTHIULAIMSA, Xpomarorpadwus, MpOBEIECHUE OYUCTKU
MIOBAPEHHOI COJIM, HAOIIIOJICHUE U ONMCAHUE PE3YJIbTATOB MPOBEICHHS OIBITA, MILTIOCTPUPYIONIETO 3aKOH COXPaHEHHsI MacChl, CO3JaHne MOJIENeH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHeiiliue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB
Bo3ayx — cmech razos. CoctaB Bo3nyxa. Kucinopos — aneMeHT u nmpocTtoe BemiecTBo. HaxoxkaeHue kuciaopoaa B Mpupoje, Gpusnueckue u
Xxumuueckue cpoictBa (peakuuu ropeHus). Oxcupapl. [lpumenenune kucnopoga. CrocoObl MoydeHHs KHcCIOpoAa B Jjaboparopuu U

MMPOMBIIIJICHHOCTH. prrOBOpOT KHCJIOpOda B IMIPpUPOJC. O30H — AJJIOTPOITHAA MOI[I/I(I)I/IKaI_[I/IH KucJopoaa.

TennoBoit 3(1)(1)6KT XUMHUYECKON peaKkuuu, TCpMOXUMHUYCCKUC YPABHCHUS, 3K30- U SHAOTCPMHUYUYCCKUC PCAKIIUH. Tomnugo: yYrojib 1 MCTAaH.
3anH3HeHI/IC BO31yXa, YCUJICHUC ITapHUKOBOI'O Bq)(beKTa, pa3spymi€eHue O30HOBOT'O CJIOA.

Bonopon — anemeHT u npocroe BeniectBo. Haxoxnenue Booposa B npuposie, Gu3ndeckue 1 XMuMUYecKue CBOUCTBA, TPUMEHEHHUE, CIIOCOOBI
nosy4yeHusi. KHCIIoTsI 1 COJIH.

Mossipabiii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.
dusnueckue cBOMCTBA BOJbl. Boma kak pactBopurens. PactBopel. HacklieHHbIE M HEHACHIIIEHHBIE PAaCTBOPHI. PacTBOPUMOCTH BEHIECTB B
Boze. MaccoBas 1o BEHIECTBA B pacTBOpe. XMMHYECKHE CBOMCTBA BOJbl. OcHOBaHMs. Ponb pacTBOPOB B NMPHUPOJE M B KU3HHU 4YEJIOBEKA.

Kpyrosopot Bozs!l B ipupoie. 3arpsA3HEHHE NPUPOAHBIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOI.

Knaccudukanus neopranndeckunx coeaunenuid. Okcunpl. Kimaccuduxarmst okcumos: coneodpasytonue (0CHOBHBIE, KUCIOTHBIE, aM(OTEPHBIEC)
1 HecosieoOpasyromre. Homenknarypa okcuaoB. @usnyeckne u XUMUYECKHUE CBOMCTBA OKCHIOB. [TomydeHue okcuaoB.



OcnoBanust. Knaccudukanus ocHoBaHUi: mENOYM U HepacTBOpUMBIe OocHOBaHMs. HoMmeHknatypa ocHoBaHuil. dusznyeckre U XUMHUYECKHUE
CBOMCTBA OCHOBaHUU. [losrydeHre ocCHOBaHMIA.

Kucnotel. Knaccudukarus kucnor. Homenknarypa kucinot. @u3ndeckue U XUMHYECKHUE CBOMCTBA KHUCIOT. Psim akTMBHOCTH MeTayuioB H.
H. bekeroBa. [lonydyenue Kucior.

Conu. Homenkiarypa coseil. dusznueckue U XuMHU4eckue cBoicTBa cojieid. [lomyduenue conen.
I'enernyeckas cBSI3b MEXKAY KJIacCaMHM HEOPTaHMUYECKUX COCTUHEHHM.
Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINPEENICHUE COJEP KaHUs KUCIOpO/Aa B BO3/yXe, IIOJyuyeHUE, COOMpaHne, paclio3HaBaHUE U U3y4yEHUE CBOMCTB KHUCIIOPOAA,
HaOII0/IeHNE B3aUMO/ICUCTBUS BEIIECTB C KUCIOPOIOM U YCIOBHSI BOSHUKHOBEHHUS U MPEKpaIeHus ropeHus (Iokapa), O3HaKOMIIeHUE ¢ oOpa3namu
OKCHJIOB U OIMCAaHUE UX CBOMCTB, IIOJyYEHHUE, COOMpaHue, paclioO3HaBaHUE U U3yUYEHHE CBOMCTB BOOpOa (TOpeHHE), B3aUMOJIEICTBIE BOJOPO/Ia C
okcuaoM Mmeau (II) (Bo3MOXHO HCHONIB30BaHUE BUICOMATEPHANIOB), HAOIIOACHHE OOpPA3IOB BEIIECTB KOIUYECTBOM | MOIIb, HCCIEIOBAaHUE
O0COOCHHOCTEH PacTBOPSHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTRIO, TIPUTOTOBJIICHHE PACTBOPOB C ONPEICIIEHHON MacCOBOM J0JICH PacCTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBIE BOABI C METaNIaMU (HaTPHEM U KalbleM) (BO3MOXHO MCIOJIb30BaHUE BHIEOMATEPUAIIOB), HCCIIEIOBAHUE 00pa3lloB
HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB, H&6JIIOI{€HI/I€ HU3MCHCHUSA OKPACKHW HMHIAMUKATOPOB B paCTBOpAx KHUCIOT U HIGJIO‘-ICI;'I, HN3YUCHUC
B3auMozeiicTBus okcuaa menu (II) ¢ pactBopom cepHON KUCIOTHI, KUCIOT C METAJUIAMU, PEAKINI HEeHTpalh3aluu, NOJy4eHHEe HEPACTBOPUMBIX
OCHOBaHHﬁ, BBITCCHCHHME OJHOIO0 METallla APYTMM H3 pacTBOpa COJIM, PCIICHHUEC OKCIICPHUMCHTAJIBHBIX 3aJad IO TEMC «BaxkHemme Kiracchl
HEOPraHUYECKUX COCAMHEHUI.

Ilepuoanuecknii 3axkoH u Ilepuoguveckasi cucreMa xumudeckux 3jemMeHToB JI. . MengesneeBa. CTpoeHue aToMoOB. XMMHYECKas
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUA

IlepBble MONBITKK KJIacCHU(DUKALUMU XUMUYECKUX 3JeMEHTOB. [IoHATHE O rpynmax CXOAHBIX 3JIEMEHTOB (ILEIOYHBIE U LIEOYHO3EMENbHbIE
METaJJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTepHbIE OKCUbI U THUIPOKCUIBL.

[lepnonnueckuit 3axoH. Ilepuoguueckas cucrema xumudeckux snemeHToB [[. M. MenneneeBa. KopoTkoneproiHas W JJIMHHONEPHOIHAS
dopmel [lepuonnueckoit cucreMsl xumudeckux snemeHToB JI. . Menaeneesa. [lepuoast u rpymnmbl. Ou3nueckuid CMBICT TOPSIKOBOTO HOMEPA,
HOMEpPOB MEPHOJIa U TPYMIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTombl. DnekTponsl. CTpoeHHE AIEKTPOHHBIX 00070YeK aTOMOB MEPBBIX 20 XMMHUYECKUX
aneMeHToB [lepunonnueckoii cucremsl [. 1. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA I10 €ro MoJ0KeHuto B [leprnoanyeckoit cucreme
. . Menneneena.



3aKOHOMEPHOCTH HM3MEHEHUs pajuyca aTOMOB XHMHUYECKUX D3JIEMEHTOB, METANIMYECKMX W HEMETAITIMYECKMX CBOMCTB IO IpynmaMm M
HEepUOaM.

3nauenue Ilepuonnueckoro 3akona u [lepruoauueckoil CUCTEMbI XUMUYECKUX JIEMEHTOB U1 pa3BUTHUS Hayku U npakTtuku. 1. 1. Mennenees
— Y4YEHBIN U TPaKJaHUH.

Xumudeckas cBa3b. KoBaenTHas (HOJ'IHpHaH n HeHOJ'IHpHaH) CBA3b. :‘)HGKTpOOTpI/IHaTeJ'IBHOCTB XMMHYECKHX 3JeMEHTOB. MloHHas CBS3b.

CreneHp okxuciacHusd. OKHCINTEIBHO-BOCCTAHOBUTEILHEIC pCaKIuu. Hpoueccm OKHCJICHMS M BoOcCTaHOBJCHUS. OKHUCIHTEIH U
BOCCTAaHOBUTCIIN.

Xumuueckuit Ikcnepumenm:

HU3YUCHUC 06pa3u0B BCIICCTB MCTAIJIOB U HEMCTAJLJIOB, BSaHMOHeﬁCTBHe THAPOKCH A IMUHKA C paCTBOpaMH KUCJIOT U menoqeﬁ, IMPOBCACHUC
OIIBITOB, WJUTIOCTPUPYIOIIHX MPUMEPBI OKHUCIIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ (FOpCHI/Ie, PCaKknuun pasjioxKCHUs, COGZII/IHGHI/HI).

Meoswcnpeomemmnnie ceasu

PeaJ'II/ISaI_[I/ISI MCXKIIPCAMCTHBIX CBsA3EH IIpu U3y4YCHHUU XUMHU B 8 knacce OCYHICCTBIIACTCA YCPE3 HUCIIOJIb30BAHUEC KaK O6IJ_[I/IX CCTCCTBCHHO -~
HAay4YHBIX HOHHTI/IfI, TaK U HOHHTI/II\/JI, ABJIIIOINUXCA CUCTEMHBIMU IS OTACJIBHBIX IMPEAMCTOB €CTCCTBECHHO-HAYYHOI'O ITUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAay4HbIH (DAaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAU3, CUHTE3, KJacCHU(UKAIUsA, NEePHUOIUYHOCTD,
HaOI0IeHUe, SKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuka: MaTepusd, aTOM, 3JICKTPOH, IIPOTOH, HeﬁTpOH, HOH, HYKJIUJ, U30TOIIbl, PAANOAKTUBHOCTL, MOJICKYJIA, BHCKTpI/I‘{eCKI/Iﬁ 3apsand, BEUICCTBO,
TCIIO, O6’béM, arperaTHo¢ COCTOAHHUEC BCIICCTBA, I'a3, (I)I/ISI/ILIGCKI/IG BCJIIMYNHBI, CIUHUILBI U3MEPCHU, KOCMOC, IIJIAHCTHI, 3Bé3,I[LI, COJ'IHI_IC.

buonorus: porocunres, qeixanue, 6uochepa.

Feorpa(bm{: aTMOC(I)Cpa, rI/mpocq)epa, MUHCPAJIbI, TOPHBIC TOPOJLI, ITOJIC3HBIC HCKOMTACMEIC, TOIIJIINBO, BOAHBIC PCCYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT O IIPE/IMETA

I/I3yT-IeHI/Ie XMMHH B 8 Kitacce HaIrpaBJICHO Ha TOCTUXKCHUC O6yT-IaIOH_II/IMI/IC$I JIMYHOCTHBIX, MCTAIIPEAMETHBIX W IMPEAMETHBIX PE3YJIbTATOB OCBOCHUA
y4eOHOTO MpeMeTa.



JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Pe3yJbTAaThl OCBOEHHS IPOrpaMMbl OCHOBHOTO 0OIIEero oOpa3oBaHMs NOCTUTAIOTCS B XOA€ OOY4YEeHHS] XMMUHU B €JUHCTBE y4eOHOH u
BOCIIMTATENBHOMN AEATENBHOCTH B COOTBETCTBUM C TPATULIUOHHBIMHA POCCUICKUMH COLTUOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMH, IPUHATHIMU B
o011ecTBe MpaBWIaMU U HOPMaMH [IOBEJCHHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATN3ALUH 00yJaroIuXCsl.

JINYHOCTHBIE PE3yNbTaThl OTPAXKAIOT FOTOBHOCTh O0YYAOLIUXCSI PYKOBOJACTBOBAThCS CUCTEMON MO3UTHUBHBIX LICHHOCTHBIX OPUEHTALMI U paclIMpeHne
OMBITA JESATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSI:

LIEHHOCTHOTO OTHOIIEHHA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H Hay4YHOMY HACII€AWIO, IOHUMAHNS 3HAYCHUS] XUMUYECKON HAYKH B JKH3HH
COBPEMEHHOI0 O0IIEeCTBa, CHOCOOHOCTH BIAETh AOCTOBEPHON MH(OpMAIMEH O IEepPeroBbIX NOCTIKCHUAX M OTKPBITHAX MHPOBOM M OTEUECTBEHHOH XHMHH,
3aMHTEPECOBAaHHOCTH B HAyYHbIX 3HAHUAX 00 YCTpOWCTBE MUpPa U OOLIECTBa;

2) rpaKIaHCKOr0 BOCIIMTAHUS

MPEICTABICHUS O COLMAIbHBIX HOPMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOLICHUH B KOJJIEKTHBE, KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOH, yUeOHOMCCIIEA0BATEIbCKON, TBOPUECKOH U IPYTUX BUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOIl COBMECTHOM IESTEIBHOCTH IPH BBHIIOJIHEHUH
yueOHBIX, I103HABATEJIBHBIX 3a7ad, BBIIOJIHEHHMH XHMHYECKUX OKCIEPUMEHTOB, CO3ZaHMM YUEOHBIX NPOEKTOB, CTPEMJICHHS K B3aUMONOHHUMAHHUIO H
B3aMMOIIOMOILM B MIPOLIECCE 3TON yU4eOHOU NeSTETbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MIOBEIECHUE U ITOCTYIKM CBOMX TOBApPHUILEH C NO3UIMHM HPAaBCTBEHHBIX U
MIPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIECTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pEHYECKHE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEAKIIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIIAIOLINE
OCHOBY JUISl IOHWMaHHS CYIIHOCTH Hay4YHOU KapTWHBI MHpPa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOMBI, B3aUMOCBS3AX UYEIOBEKA C
NPUPOAHON CpeJIo, O POJIM XUMHUH B NTO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

MO3HAaBaTeNIbHbIC MOTHBBI, HAITPABJICHHBIC HA TIOIY4YE€HHE HOBBIX 3HAHUH M0 XUMUH, HEOOXOIMMBIE JIJIsl O0BSICHEHUS HAaOJII01aeMBIX TIPOILIECCOB U SIBJICHUH,
MO3HABaTENLHON, MH(POPMAIMOHHOW M YHTATEJIbCKOH KYJNbTYpHl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITETIbHOW PalbOThl C Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM
JTUTEPaTypOH, TOCTYIMTHBIMH TEXHUUECKUMH CPeACTBAMH MHPOPMAIIIOHHBIX TEXHOJIOTHIA;

WHTEpeC K 00YYEHHUIO U IO3HAHUIO, TI0003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTE K caM000OPa30BaHMIO, TPOSKTHOMN M HCCIIEI0BATEIBLCKOM e TENILHOCTH,
K 0CO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHS OOYYEHUS B JabHEHIIIEM;

4) ¢popMHpPOBaHUS KYJIbTYPHI 310POBbI:

OCO3HAaHWE IIEHHOCTH XKHM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO, YCTAHOBKHM Ha 3/I0pOBBIH 00pa3 >KW3HHW, OCO3HAHWE TOCIEICTBHHA U
HENpUATHE BPETHBIX MPUBBIUEK (YIMOTPEOIEHHS aaKOroJisd, HAPKOTHKOB, KYpPEeHHS), HEOOXOIMMOCTH COONIONEHHUS MpaBui O0€30MacHOCTH MpH OOpaIIeHHH C
XUMHYECKUMH BEIIECTBAMH B OBITY U PEaTbHON KHU3HH;

5) TpynoBOro BocnuTaHMMA:

WHTEpeC K MPaKTUIECKOMY U3YyUSHHIO MTpodecchii B Tpy/ia pa3indHoTO POJa, YBKEHHUE K TPYAY U Pe3ylibTaraM TPYAOBOU JAEATEIbHOCTH, B TOM YUCIIE Ha
OCHOBE MPUMEHEHUS NMPEJIMETHBIX 3HAHUN 110 XUMHH, OCO3HAHHBIA BHIOOP MHAWBUAYAIBLHONW TPACKTOPHUU MPOJOIDKEHHST 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB U CIHOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCHEeIHONW MPopecCHOHAILHON JIESITETbHOCTH U Pa3BUTHSI HEOOXOIUMBIX
YMEHH, TOTOBHOCTh aJallTUPOBATHCS B TIPOGECCHOHATEHON CPE/IE;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:



9KOJIOTMYECKH 1IeJIECO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHHUKY KHU3HU Ha 3emiie, OCHOBE e€ CYIIICCTBOBAHUS, IOHUMAaHKE [IEHHOCTH 3/I0POBOTO U
6e3omacHoro o0pa3a KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MUYECKOMY U IICHXIYECKOMY 30POBBIO, OCO3HAHUE IIEHHOCTH COOTFOICHNUS TPABUI
0e301acHOro TIOBEICHUS MPY PAdOTE C BEIIECTBAMH, & TAKIKE B CUTYAIIUAX, YTPOXKAIOIIUX 3IOPOBBIO M KHU3HU JIIOJICH;

CIOCOOHOCTH TPHUMEHSTh 3HAHWSA, MOJydaeMble TPH W3YyYCHHHW XUMHH, JUIS PEIICHUs 3ajad, CBSI3AHHBIX C OKPY)KAIONIeW MPUPOJHON cpemol, ams
MOBBIIIEHHS YPOBHS SKOJIOTHUECKON KYJIBTYPbI, OCO3HAHUS TI00ATBHOTO XapaKkTepa 3KOJIOTHIeCKUX MPOOIIeM U Iy Tel NX PenieHus OCPEACTBOM METOOB XHMUH,
HKOJIOTHYECKOTO MBIIUICHUSI, yMEHHS PYKOBOJCTBOBATLCS MM B II03HABATEIBHOW, KOMMYHUKATHBHOW U COIIMANTBHON TPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B coctaBe MeTanpeaMeTHBIX PE3yJbTaTOB BRIACIAIOT 3HAUMMbIE 1711 (DOPMHUPOBAHUS MUPOBO33PEHNUS OOIICHAYIHbIE TTOHATHS (3aKOH, TEOPHs, IPUHLINII,
TUIoTe3a, (pakrt, cuctema, Mpouecc, IKCIEPUMEHT U IPYroe.), KOTOPhIE HCIIOIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U IMO3BOJIIOT HA OCHOBE
3HAaHUHM U3 3THX NpeaMeToB (POpMUpPOBATh NPEACTABICHHE O LEJIOCTHON HAayYHOM KapTWHE MHUpA, U YHHBEPCAJbHbIC yueOHBbIE IeHcTBUS (IIO3HABATENIBHBIC,
KOMMYHHMKaTUBHBIE, PETYJSITUBHBIE), KOTOpblEe 00ecneuynBa0T (JOPMUPOBAHNE TOTOBHOCTU K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO YU€OHOU
NesITebHOCTH.

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

bBa3oBble joruyeckue a1eiicTBUs:

YMEHUS UCTIONIB30BaTh NPUEMBI JIOTHYECKOr0 MBIIIJICHUS P OCBOCHUU 3HAHUM: PAaCKPhIBaTh CMBICT XUMHUYECKUX MOHATUH (BBIAETATh UX XapaKTEpPHbIC
MIPU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C APYTUMHU MOHATHAMH), UCTIONb30BaTh MOHATHS U1 OOBSICHEHUSI OTICNIBHBIX (DAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS
" KpUTCPUHN T KJIaCCI/I(bI/IKaHI/II/I XUMHWYCCKHX BCIHICCTB U XUMHWYCCKHUX pCaKHHﬁ, YCTaHaBJIMBATh NPUINHHO-CJICACTBCHHBIC CBA3HU MCKIY O6’bCKTaMI/I HU3y4YCHHA,
CTPOUTD JIOTHYCCKHUE PACCYKACHUA (I/IHI[yKTI/IBHLIe, OCAYKTUBHBLIC, 11O aHaJIOFI/II/I), J€J1aTh BBIBOJABI U 3aKJIIOUCHU A,

YMCHUEC NPUMEHATH B IMPOLCCCEC MMO3HAHUSA IMMOHATUA (Hpe):[MeTHI)Ie u MeTaHpeIIMeTHBIe), CHUMBOJIMYECKHEC (3HaKOBBIe) MOA€CIN, UCTIOJIb3YEMBIC B XUMHU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMHUH MOJICIBHBIE MPEJCTABICHUS — XUMHUYECKHI 3HAK (CHMBOJI DJIEMEHTa), XUMHUYecKass (OpMyJia U ypaBHEHHUE
XUMHYECKOUN PCAKIUHU — IpU PpCHICHUN y‘Ie6HO-H03HaBaTeJ]I)HBIX 3ajgad, C y‘IéTOM I9THUX MOJCJIIBHBIX HpeI[CTaBJIeHI/Iﬁ BBIABJIATH U XapaKTECPU30BaTh CYHICCTBCHHBIC
IMPpU3HAKU H3y4YaCMbIX O6T)GKTOB — XUMHWYECKHX BCIICCTB U XHMMHYCCKUX peaKHI/Iﬁ, BBISABIIATH O6HII/IG 3aKOHOMCPHOCTHU, NPUYUHHO-CJICACTBECHHBLIC CBA3U H
MIPOTHUBOPCYUSA B U3YUACMBIX MTPOLICCCAaxX U ABJICHUAX.

Ba3zoBrble uccienoBaTebcKHe AeiiCTBUA:

YMCHHUE HCIIOJb30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAY€CTBEC MHCTPYMCHTA IMO3HAHHA, 4 TAKKC B KauCCTBC OCHOBBLI IJIA Q)OpMHpOBaHI/IH TUIIOTE3BI IIO
IIPOBEPKE NPAaBUIIbHOCTH BbICKA3BIBAEMBIX cy>1<11eH1/1171;

npuoOpeTeHre ONbITa MO IJIAHWPOBAHHIO, OPTaHU3AllMA W TPOBEICHHUIO YYEHUYECKUX OSKCIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIBHO MPOrHO3UPOBATEL €0 Pe3yibTaT, (POpMYIHPOBaTh OOOOIIEHUST W BBIBOJBI 110 Pe3yJbTaTaM MPOBEJIEHHOTO OIBITA, UCCIIEIOBAHNUS, COCTABISTh
OT4ET O TpoJIeNIaHHO# pabore.

Pa6ota ¢ undopmanueii:

YMEHHUE BHIOMPATh, aHAJTM3UPOBATh H HHTEPIPETHPOBATH HH(OPMAIIHIO PA3ITUYHBIX BHJOB U ()OPM TMPEJICTABICHNUS, TIOYYaeMYIO U3 Pa3HbIX UCTOYHHKOB
(Hay4YHO-TIONYJISIpHAST JIUTEpaTypa XUMHUYECKOTO COJIEPIKAHHMs, CIPaBOYHBIE MocoOus, pecypchl VHTepHeTa), KPUTUYECKH OLCHHBATh MPOTHBOPEUMBYIO U
HEJIOCTOBEPHYIO HH()OPMAIIUIO;

YMEHHUE NNPUMCEHATDH PAa3IMYHBIC METOAbI U 3alIpOChl IIPH IMOUCKE U 0T6ope I/IH(i)OpMa]_H/II/I 1 COOTBCTCTBYIOIIMUX NaHHBIX, HCO6XOJII/IMLIX JUJIA BBIIIOJIHEHU S
y4eOHBIX M MTO3HABATENBHBIX 337a4 ONPEIeIEHHOTO TUIA, IPHOOPETEHNE OIBITa B 00JACTH MCHONB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTHBHBIX TEXHOJIOTHA,



OBIIQJICHUE KYJIBTYpOH aKTHBHOTO HCIOJh30BAaHUS PA3IMYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSATEILHO BHIOHMPATh ONTHMAIBbHYIO (OpMY Mpe/CTaBICHUS
nH(GOPMAITUN U WLTIOCTPUPOBATH PellaeMble 3a/1a4H HECIOKHBIMHU CXeMaMH, IHarpaMMaMu, JpyTuMu ¢hopmMamu rpaduku 1 uX KOMOMHAITUSIMU;

YMEHHE HWCIOIb30BaTh M aHAIM3UPOBATH B TIpoIiecce y4eOHON W HMCCIIeOBAaTENbCKON AEATENHHOCTH WH(GOPMAIUIO O BIFSIHHA TPOMBIIUIEHHOCTH,
CEJIBCKOT0 X035IICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH NpUPOIHOM cpeapl.

KoMMyHnkaTHUBHbIE YHUBePCAJIbHbIE y4eOHbIe 1elCTBUA:

YMEHHsI 337]aBaTh BOMPOCH (B XOZ€ Auanora u (Wiu) IUCKYCCHH) IO CYIIECTBY 00CyKaaeMOi TeMBbI, (pOpMyIHpOBaTh CBOM MPEIIOKEHNS OTHOCHUTEIIEHO
BEITIOJTHEHHS TTPEIOKEHHON 3a/1a4H;

YMEHHUsI TIPEICTABIIATH MMOyYeHHBIE PE3YIbTAaThl MO3HABATENFHON JNESTEIFHOCTH B YCTHBIX M MACHPMEHHBIX TEKCTaX; JeNaTh MPE3EHTAINI0 Pe3yIbTaTOB
BEITIOJTHEHHUS XHMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOTO OIIBITA, JTA00PATOPHOI pabOTHI MO UCCIIEOBAHNIO CBOICTB BEIIECTB, yUEOHOTO TIPOEKTA);

yMeHHs y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIHHON M MUCCIIEA0BATENBCKON AEITEIFHOCTH IIPH PEIICHUN BOSHUKAIOIINX
mpo0JieM Ha OCHOBE y4€Ta OOINMX MHTEPECOB M COTIACOBAHUS MO3HUNUN (0O0CYKHeHHs, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMED», KOOPAHHAIUS COBMECTHBIX
NeHCTBHIA, OIIpeIelIeHne KPUTEPHEB 10 OIIEHKE Ka4eCTBA BHIIIOJIHEHHOW PaOOTHI U APYTHUE).

PeryasiTuBHbIe YHMBepcaibHbIe y4eOHbIe JeiCTBHUA:

YMEHHE CaMOCTOSITEIEHO OMPEIENSTh EH e TeNbHOCTH, TNIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATh U ITPH HEOOXOIUMOCTH KOPPEKTUPOBATEH CBOKO
NesTeNFHOCTh, BRIOUpaTh Hambonee 3QQeKTUBHBIE CTIOCOOBI pelIeHus] yU4eOHbIX U TIO3HABATENbHBIX 33/]a4, CAMOCTOSTENFHO COCTABIISTH TN KOPPEKTHPOBATH
MPEJIOKEHHBIN aNTOpUTM JCUCTBUH MPH BBIIONHEHUH 3a/IlaHU ¢ yYETOM MONydeHHUS HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHAX,
OIIEHHWBATh COOTBETCTBUE TIOIYYCHHOTO PE3yJIbTaTa 3asiBICHHON 1EJIH, YMEHHUE FCIIOIb30BaTh U aHAITM3UPOBATh KOHTEKCTHI, IPeIaraeMble B yCIIOBUH 3aJaHH.

HNPEIMETHBIE PE3YJIBTATDI
B cocraBe npeiMETHBIX Pe3yJIbTATOB M0 OCBOCHHUIO 0053aTEIFHOTO COICPIKaHMs, yCTAHOBICHHOTO JaHHO! (heiepalbHOM paboueii mporpaMMoii, BELICIISIIOT:
OCBOCHHBIC OOYYAIOIIMMUCS HAyYHbIC 3HAHUSA, YMEHUS M CIOCOOBI JCHCTBUH, crienn(UISCKUe I MPEIMETHONH 00acTu «XUMHUS», BUJBI IEATCIILHOCTH I10
MOJYYEHUIO HOBOT'O 3HAHMS, €0 MHTEPIIPETAINH, TPeoOPa30BaHHIO U MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX U HOBBIX CHUTYaIUsIX.
K koniy oOyueHnus B 8 kJ1acce nipeiIMETHBIE Pe3yJIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaKkaTh CHOPMUPOBAHHOCTD Y 00yUAIOIINXCST YMEHHA:
®  pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHH: aTOM, MOJIEKYJa, XHUMHUYECKHH 3JIEMEHT, IPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, CMEChH
(omHOpOIHAsT M HEOIHOPOAHAs), BAJIEHTHOCTb, OTHOCHTENbHAS aTOMHAsl M MOJEKYJIApHas Macca, KOJIWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi J0JII XUMHYECKOTO 3JIEMEHTa B COCIUHEHHH, MOJIIPHBIH O00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHCJICHHUS, XUMHUYECKasl peaklusi, KiacCu(uKays peakuuil: peakuyu COeANHEHUs, PEaKMy Pas3IoKEHUs, PEakliy 3aMelLIeHUs], peakuu oOMeHa,
9K30- M DHIOTEPMUYECKHE PEAKIMHU, TEIIOBOM A(PQEKT peakuuu, sIpo aToMa, SJIEKTPOHHBIM CIIOW aTroma, aToMHas OpOHTanb, pajuyc aTroma,
XMMUYECKas CBsI3b, MOJISIpHAs U HETIOJISIpHAs KOBAJIEHTHAs CBsI3b, HOHHAS CBSA3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBast JOJIS BelIeCTBa (POLEHTHAS
KOHIIEHTPALHsI) B pacTBOPE;
®  JIIIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUECKUX ITOHATHH U IPUMEHSATH 3TH MOHATHS IIPH OMMCAHNUH BEIIECTB U MX MPEBPAILLCHUI];
®  UCHOJB30BATh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB M YPABHEHUN XUMUYECKUX PEAKIIU;
®  ONpeAesATh BAJIEHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHHSX, CTEIIEHb OKHCIICHHUS 3JIEMEHTOB B OMHAPHBIX COSIMHEHUSIX, IPUHAJIEKHOCTD
BEIIECTB K ONPEACIIEHHOMY KJIACCy COCIMHEHHM 110 popMyIiaM, BUI XMMHUYECKOM CBs3M (KOBAJICHTHAS M MOHHAS) B HEOPraHUUECKUX COCIUHEHUSX;



packpsiBath cMbIc [lepuonnueckoro 3akona [I. 1. MenneneeBa: 7eMOHCTpHUPOBAaTh NOHMMAaHUE TIEPUOINIECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB OT HX MOJIOKEHUs B Ileprmoamyueckoil cucteme, 3aKOHOB COXPAaHEHHUS MacChl BEIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO
yuYeHUs, 3aKOHa ABOrajpo;

OIIHMCHIBATh M XapaKTepu30BaTh Tabmmunayto hopmy lleprnommnieckoii CHCTEMBI XUMUYECKHX DIIEMEHTOB: Pa3IMyaTh MOHATHS «TJIaBHAs moarpymma (A-
rpynna)» ¥ «mobouHas noarpynma (b-rpynma)», Manble W OonbIIME TMEPHOIBI, COOTHOCHTH 0003HAYEeHHS, KOTOpblE HMMEIOTCS B TaOiulle
«Ilepnoanueckas cucteMa XuMU4eCKHX dieMeHToB /1. V1. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSA aTOMOB XMMHUECKUX 3JIEMEHTOB
(coctaB u 3apsa siapa, o0lee YKCIIO0 JIEKTPOHOB U paclpeieieHUe UX MO AIEKTPOHHBIM CIIOSM);

KJIaCCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMHYECKHE PEeaKIuH (II0 YHCIY W COCTaBy YYaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEILIOBOMY 3 dexTy);

XapakTepu30BaTh (OMUCHIBATH) OOLIME XUMHUYECKHE CBOMCTBA BEILECTB PAa3UYHBIX KJIACCOB, MOATBEPXkAas ONMMCAHUE MPUMEpPaAMH MOJEKYISIPHBIX
YpaBHEHUH COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHI;

IIPOrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTHU OT UX KAYCCTBECHHOI'O COCTaBa, BO3MOYXHOCTHU ITPOTECKAHUA XUMHUUYCCKUX npeBpameHHﬁ B pa3jIMYHBIX
YCIIOBUSIX; BBIYUCIISATH OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB, MAcCOBYIO JOJI0 XHMHYECKOTO 3J1eMeHTa 1o (opmyre
COEIMHEHHMSI, MACCOBYIO JIOJIIO BELIECTBA B PaCTBOpPE, IPOBOJUTH PACUETHI IO YPAaBHEHHIO XUMHUYECKON peaklny;

MIPUMEHATHh OCHOBHBIE OIEPAllMH MBICIUTENBHON NESTENFHOCTH — aHAM3 M CHHTE3, CpaBHEHHE, 00OOIIeHNe, CHCTEMATH3AINIO, KIacCH(PUKAIIHIO,
BBIABJICHUEC MMTPUYNHHO-CJIICACTBECHHBIX CBsI3eH — T U3y4YCHUS CBOICTB BCUICCTB U XUMHNUYCCKHUX peaKuHﬁ, C€CTCCTBCHHO-HAY4YHbIC MCTOAbI ITIO3HAHUSA —
HabJroIeHue, U3MEPEHNE, MOJICIMPOBAHHE, SKCIIEPUMEHT (peajbHbIM U MBICIICHHBIN);

CJIEIOBATH MIPABHJIAM ITOJIb30BaHUS XUMUYIECKOW TIOCYION 1 1ab0opaTOPHBIM 000PYIOBaHUEM, a TAKXKE MPaBHIIaM OOpaIeHHsI C BEIIECTBAMH B
COOTBCTCTBUU C HHCTPYKIHUAMHU I10 BBITTIOJIHCHUIO na6opaTopme XUMUYCCKUX OIILITOB 110 IMOJYYCHHUIO U CO6I/IpaHI/IIO F33006paSHLIX BCIIICCTB
(Bomopoa 1 KUCIOPO/1a), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOI MacCOBOH J0JIei pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U TIPOBOIUTH
XUMHYECKUE IKCTIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIETI0YeH U KUCIOT C MMOMOIIBIO HHIUKATOPOB (JIakMyc, (peHondranenH, METUIOpaHK U
npyrue).

TEMATHYECKOE IINTAHUPOBAHMUE

Ne HanmeHoBaHue pa3enoB U TEM MPOrpaMMEI KonmuecTBo yacoB DnexTpoHHbIe (IU(pPOBEIE)
n/n Beero|  KonTposbHbie [IpakTrdeckue 06pasoBaTeIbHbIE peCypehl
paboThI paboThI
Paznen 1. [lepBoHayanbHble XUMUYECKHE TIOHSITHS
1.1 |Xwumusa — BakHasg 007acTh ECTECTBO3HAHUS U NMPAKTHIECKOI 5 2 Bubmoreka [JOK
JESITEIbHOCTH YeTOBEKa https://m.edsoo.ru/7f41837¢
1.2 |BeiecTBa 1 XUMHUYECKUE PEAKIIUU 15 1 bubmuoreka LIOK
https://m.edsoo.ru/7f41837c
Hroro mo pasaeny 20

Pasnen 2. Baxcnelinmme npeAcTaBUTEM HEOPTAaHUYECKNX BeIeCTB



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

Ne HawnmenoBanwme pasneinoB v TEM IPOTrPaMMBI KommdectBo yacor OnexTpoHHbIe (IU(POBHIC)
n/n Beero|  KouTposbHbie [IpakTryeckue 06pasoBaTeNbHbIC PeCypCEl
paboThI paboThI
2.1 |Bozayx. Kucnopoa. [lonsitue 06 okcunax 6 1 Bubnmuorexa LHOK
https://m.edsoo.ru/7f41837c
2.2 |Bomopon. IlonsTre 0 KHCIOTax U COISIX 8 1 Bubnmuorexa LJOK
https://m.edsoo.ru/7f41837c
2.3 |Bopma. PactBopsl. [loHsTHE 00 OCHOBaHMSIX 5 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
2.4 |OCHOBHBIE KJIACCH HEOPTaHMUECKUX COETMHEHUI 11 1 1 Bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Paspnen 3. Ilepuoguyeckuii 3axon u Ilepuoanyeckas cucrema xumuyeckux 3j1eMeHToB /1. U. Menneneea. CtpoeHue aToMoB. XUMHYeCKasl CBSA3b.
OKHCIANTEIBHO-BOCCTAHOBUTEIbHBIE PeaKIIUH

3.1 |Ilepnonnyeckuii 3akoH u llepuoaudeckas cucTeMa XUMHYECKUX 7 bubnmoreka [IOK
anementoB [I. . MenneneeBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 | Xummdeckas cBs3b. OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKITUU 8 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
HUroro mo paznery 15 Bbubnuorexa LIOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 6



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

IIOYPOYHOE IINTAHUPOBAHHE

Ne TeMma YpPOKa KoJsinyecTBO 4yacoB ,Z[aTa 3HeKTpOHHbIe LlPI(l)pOBbIe
l'[/l'I Bcero KOHTpOJIbeIe HpaKTI/I‘-IECKI/Ie HN3y4YeHUA 06paSOBaT8J'IbeIe pecypcol
paboThI paboThl
1 |IllpeagmeT xumMuu. Posib XUMHUH B )KM3HH YesioBeKa. Tesa 1 bubauoTteka LHIOK
Y BelllecTBa https://m.edsoo.ru/ff0d210c
2 |IloHAaTHE 0 MeTO/jaX T03HAHUSA B XUMHUU 1 bubsaunoTteka [JOK
https://m.edsoo.ru/ff0d227e
3 |IIpakTuyeckas pa6orta N2 1 «IIpaBusia paboThl B 1 1 BubsauoTteka LIOK
JlabopaTopuu ¥ NpUEMBI 06pallleHus C JJabopaTOPHBIM https://m.edsoo.ru/ff0d23dc
060pyZJ0BAaHUEM»
4 |Yucreble BemecTBa U cMecd. Coco6bl pasesieHus 1 bubaunoTteka LIOK
cMece https://m.edsoo.ru/ff0d26ca
5 |lpakTuyeckas pa6ora Ne 2 «Pa3jenenue cMeceit (Ha 1 1 Bubsnoreka LJOK
npuMepe OUMCTKU OBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 |ATOMBI U MOJIEKYJIbI 1 Bu6anoTeka [[OK
https://m.edsoo.ru/ff0d2a6¢
7 | XMMHYeCKHe 3JIeMeHThI. 3HaKH (CHMBOJIbI) XUMUYECKUX | 1 bu6saunoTeka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |I[IpocTble U CJIOKHBIE BEIIECTBA 1 bubaunoTteka LIOK
https://m.edsoo.ru/ff0d2a6c¢
9 | ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 BubauoTteka LIOK
https://m.edsoo.ru/ff0d2d50
10 |3akoH MOCTOSHCTBA COCTaBa BellleCTB. XMMHYeCKast 1 Bu6anoreka [IOK
dopmysia. BajleHTHOCTh aTOMOB XUMHUUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 |OTHOcHuTesbHas aToMHasi Macca. OTHOCUTe/IbHas 1 Bub6anoTeka [JOK
MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 |MaccoBas 01 XUMHYECKOT0 3JIeMeHTa B COe/JUHEHUU 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0d350c
13 |KosmmyecTBo BemectBa. MoJib. MoJisipHast Macca 1 bubaunoTteka LIOK

https://m.edsoo.ru/ff0d5230
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Ne Tema ypoka KosnuectBo 4acoB Jarta JyeKTpOHHbBIE UPPOBBIE
n/n Bcero| Kontposbhbie | lpaktudeckue | M3Y4EHHA o6pa3oBaTeJibHble PeCypChl
paboThl paboThl
14 | ®usnyeckue U XUMHUYECKHE SABJIeHUS. XMMHUYecKas 1 bubaunoTteka LHIOK
peaknus https://m.edsoo.ru/ff0d37fa
15 |[Ipu3HaKU U YCIOBUS MPOTEKAHUS XUMUYECKUX 1 bu6saunoTeka [JOK
peaknumn https://m.edsoo.ru/ff0d3al6
16 |3akoH coxpaHeHHs] MacChl BeleCTB. XUMUUYECKHE 1 bubsunoTteka [JOK
ypaBHeHUs https://m.edsoo.ru/ff0d3b88
17 | BpluMcieHHs KOJMYECTBa, MacChl BEIlECTBaA 10 1 bubaunorteka LHIOK
ypPaBHEHUAM XMMUYECKUX peaK i https://m.edsoo.ru/ff0d5708
18 |Knaccudpukanuss XUMHUYECKUX peaKIui (CoefuHEHHUS], 1 bubaunoTteka LIOK
pa3JioXKeHHus, 3aMelleHUs], 00MeHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JIoMOHOCOB — y4€HBIH-3HI[UKJIONEIHUCT. 1 bubaunoTteka LIOK
0600611leHHE U CUCTeMAaTU3alUsI 3HAHUU https://m.edsoo.ru/ff0d40c4
20 |KouTposbHas pabota Ne1 no Teme «BemiectBa u 1 1 BubsuoTteka LIOK
XMMHUYECKHUe peaKIhuu» https://m.edsoo.ru/ff0d4290
21 |Bo3ayx — cMech rasoB. CoctaB Bo3ayxa. Kuciopog — 1 bubaunoreka LIOK
3JIEMEHT U IPOoCToe BelecTBo. 030H https://m.edsoo.ru/ff0d448e
22 | Pusuyeckre U XUMHUYECKHE CBOMCTBA KHCJI0OpO1a 1 bu6saunoTeka [JOK
(peakuuu okucaeHusi, roperue). [lonsaTre 06 okcruaax https://m.edsoo.ru/ff0d4614
23 |CrocoOblI MoJIyYeHUs1 KUCJI0POo/a B JTab0pPaTOPUHU U 1 bubsmoTteka [IOK
NPOMBILLJIEHHOCTHU. [I[pyuMeHeHue Kucaoposa https://m.edsoo.ru/ff0d497a
24 | TenyoBoi 3¢ PeKT XUMUYECKOH peaKIuH, HOHSATHE O 1 BubauoTteka LIOK
TEPMOXUMUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
3HJ0TEPMHUYECKUX PeaAKIUAX
25 |TomnuBo (HedTb, yrosib U MeTaH). 3arpsiaHeHUe 1 bu6suoTteka LIOK
BO3/1yxa, CIOCOOBI ero npeIoTBpalleHUsI https://m.edsoo.ru/ff0d4c4a
26 |IlpakTuueckas pa6ora N2 3 no teme «IlosyyeHue u 1 1 BubsauoTteka LLOK
cobupaHUe KUCI0PO/a, U3yYeHHe ero CBOMCTB» https://m.edsoo.ru/ff0d4ae2
27 |BomopoJi — 3JIeMEHT U POCTOE BeIleCTBO. 1 bubaunoTteka LIOK

HaxoxxeHue B mpupo/ie

https://m.edsoo.ru/ff0d4ddo0
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Ne Tema YpPOKa KosimyecTBO yacoB ,Z[aTa aﬂeKTpOHHbIe L[I/I(prBbIe
l'[/l'I Bcero KOHTpOJIbeIe HpaKTI/I‘-IECKI/Ie HN3y4YeHUA 06paSOBaTEJ'IbeIe pecypcol
paboThl paboThl
28 |@usnyeckue U XMMUYECKHE CBOMCTBA BOJOPO/Ia. 1 bubaunoTteka LHIOK
[IpuMeHeHMe BoJOpOAA https://m.edsoo.ru/ff0d4ddo0
29 |IloHATHE 0 KMUCJIOTAX U COJIAX 1 Bbu6sunoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 |Cnoco6bl moJIydyeHHsl BOJOPO/a B JabopaToOpuu 1 bu6saunoTeka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |[lpakTryeckas pa6orta N2 4 o Teme «IlosyyeHue u 1 1 bubauoTteka LJOK
cobupaHue BOJLOPOJa, U3yYeHHUe ero CBOUCTB» https://m.edsoo.ru/ff0d4f42
32 |MossipHBIN 06'bEM ra3oB. 3aK0H ABOTraZjpo 1 bubauoTteka LJOK
https://m.edsoo.ru/ff0d542e
33 |BoruuciaeHuss 06 bEMa, KoJIMYecTBa BellleCTBa rasa o 1 bubaunoTteka LIOK
€ro U3BeCTHOMY KOJIMUECTBY BellleCTBa U1K 00bEMY https://m.edsoo.ru/ff0d55a0
34 |BbIuMC/IEHHUSI 00'bEMOB ra30B 10 YPaBHEHUIO peaKIUH 1 bu6saunoTeka [JOK
Ha OCHOBeE 3aKOHA 00'bEMHbBIX OTHOLIEHUH ra30B https://m.edsoo.ru/ff0d5708
35 |dusuyeckre U XUMHUYECKHE CBOMCTBA BOJbI 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0d587a
36 |CoctaB ocHOBaHUU. [loHSTHE 06 HHAUKATOPAX 1 bu6saunoTeka [JOK
https://m.edsoo.ru/ff0d59e2
37 |Boja kak pacTBOpuUTeJib. HacblllieHHbIE U 1 bubaunoTteka LIOK
HeHaChIlleHHble pacTBOPbI. MaccoBas 1014 BellecTBa B https://m.edsoo.ru/ff0d5b40
pactBope
38 |[IpakTHueckas pa6oTta N2 5 o TeMe «IIpuroroBsieHue 1 1 Bu6anoteka LJOK
PacTBOPOB C oNpe/leJIEHHOW MacCOBOM 10J1ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BelllecTBa»
39 |KonTposibHas pabota N22 no teme «Kucsiopo,. 1 1 bubaunoreka LIOK
Boaopoa. Boga» https://m.edsoo.ru/ff0d6342
40 |Okcuabl: cocTaB, KiaccubUKaIKsA, HOMEHKIIATypa 1 Bu6auoTeka LIOK
https://m.edsoo.ru/ff0d664e
41 |llosiyyeHrEe U XUMUYECKHE CBOMCTBA KUCJIOTHBIX, 1 bu6saunoTteka LIOK

OCHOBHBIX U aM($OTEPHBIX OKCU/IOB

https://m.edsoo.ru/ff0d664e
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Ne Tema ypoka KosnuectBo 4acoB Jarta JyeKTpOHHbBIE UPPOBBIE
n/n Bcero| Kontposbhbie | lpaktudeckue | M3Y4EHHA o6pa3oBaTeJibHble PeCypChl
paboThl paboThl
42 |OcHOBaHHS: COCTAB, KJIacCHUKaIHs, HOMEeHKIATypa 1 bubsmoTteka [IOK
https://m.edsoo.ru/ff0d67ca
43 |[losiyyeHHE U XUMHYECKHE CBOMCTBA OCHOBAaHUH 1 bu6saunoTeka [JOK
https://m.edsoo.ru/ff0d67ca
44 | KucsoTbl: cocTaB, KJaaccuduKalys, HOMeHKJIaTypa 1 bu6saunoTeka [JOK
https://m.edsoo.ru/ffOdfee2
45 |TlosiyyeHre U XUMHUYECKHe CBOMCTBA KUCJIOT 1 bubauoTteka LJOK
https://m.edsoo.ru/ffOdfee2
46 |Couu (cpesHHMe): HOMEHKJIATYPa, CIOCO6BI OTyYEeHUs], 1 bubsunoTteka [IOK
XMMHYEeCKHe CBOMCTBA https://m.edsoo.ru/00ad9474
47 |I[lpakTudeckas paborta N2 6. Pemrenue 1 1 bubauoTteka LJOK
3KCIepUMEeHTa/bHbIX 33/1a4 110 TeMe « OCHOBHbIE https://m.edsoo.ru/00ad9b7c
KJIaCCbl HEOPTaHUYECKUX COeJUHEHU N »
48 |T'eHeTHYecKas CBSI3b MEX/Y KJlacCaMU HeopraHuyeckux | 1 Bubsinoreka LJOK
CcoeJMHEeHUH https://m.edsoo.ru/00ad9a50
49 |060061EeHHEe U CHUCTEMATHU3aLMA 3HaHUH 1 bu6saunoTteka [JOK
https://m.edsoo.ru/00ad9cb?2
50 |KoHTposibHas pabota Ne3 o TeMe "OCHOBHBIE KJIACChI 1 1 Bu6snoreka LJOK
HeopraHUYecKHUX coeJJMUHeHU " https://m.edsoo.ru/00ad9%e1la
51 |[lepBble NONBITKY KIACCUPUKALIMU XUMHYECKUX 1 BbubauoTteka LIOK
3/ieMeHTOB. [IoHsITHe 0 Ipynnax CXOAHbIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |Ilepuoauyeckuii 3akoH u [lepruoguuecKkasi cCucTeMa 1 Bu6anoTeka [IOK
XUMHUUYecKux 3sieMeHTOB /JI. U. MeHpeneeBa https://m.edsoo.ru/00ada52c
53 |[lepuoApbl, rPyMIIbl, MOATPYIIIbI 1 Bub6anoTeka [IOK
https://m.edsoo.ru/00ada52c
54 |Ctpoenue aTomMoB. CocTaB aTOMHBIX sijiep. U30Tombl 1 Bu6anoTeka [JOK
https://m.edsoo.ru/00ada342
55 |CTpoeHHe 3/IEKTPOHHBIX 060/I04€K aTOMOB 3JIEMEHTOB 1 Bu6anoTeka LIOK

[lepuoaudeckou cuctemnl Jl. U. MeHiesieeBa

https://m.edsoo.ru/00ada6bc
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Ne Tema ypoka KosnuectBo 4acoB Jarta JyeKTpOHHbBIE UPPOBBIE
n/n Bcero| Kontposbhbie | lpaktudeckue | M3Y4EHHA o6pa3oBaTeJibHble PeCypChl
paboThl paboThl
56 |XapaKTepHUCTHKA XUMUYECKOI0 3JIeMEHTA O €r0 1 bubaunoTteka LJOK
noJioxkeHuto B [lepuoguyeckont cucreme /. U. https://m.edsoo.ru/00ada824
MeHpeneeBa
57 |3Hauenue [leproguyecKoro 3aKoHa JJisi pa3BUTHSA 1 Bu6anoTeka LIOK
HayKH Y npakTUKU. [I. U. MeHenneeB — y4EHbIH, https://m.edsoo.ru/00ada96e
nejaror v rpaxJjaHuH
58 |PesepBHbIH ypoK. 060611eHHe U CUCTEMaTH3aLus 1 1 bu6bsunoTteka [JOK
3HaHUMU / Bcepocculickas npogepoyHas paboma. https://m.edsoo.ru/00adb33c
59 |KoHTpoJsibHas pabota N4 o TemMe «CTpoeHHe aToMa. 1 1 bubaunoTeka LIOK
XumMmuueckas cB3b» / Bcepoccuiickas npoBepo4yHas https://m.edsoo.ru/00adb486
paboTa
60 |3/1eKTpOOTpHULIATENBbHOCTb AaTOMOB XUMHUYECKHUX 1 Bubsnoreka LJOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 |HMoHHasg xuMHYecKas CBA3b 1 bubaunoTteka LIOK
https://m.edsoo.ru/00adac34
62 |KoBasieHTHas MoJisipHasi XUMUYecKasi CBSI3b 1 BbubauoTteka LIOK
https://m.edsoo.ru/00adaab8
63 |KoBasieHTHas HemoJiApHAas XUMUYECKasi CBA3b 1 BbubauoTteka LIOK
https://m.edsoo.ru/00adaab8
64 |CTeneHb OKHCJIEHUSA 1 bu6sunoreka [JOK
https://m.edsoo.ru/00adae28
65 |OKHCIUTENTbHO-BOCCTAHOBUTE/bHbBIE PEAKIMH 1 Bu6snoTeka [IOK
https://m.edsoo.ru/00adb076
66 |OKMCJIMTENH U BOCCTAHOBUTEJIU 1 bu6aunoTteka [JOK
https://m.edsoo.ru/00adb076
67 |Pe3epBHBIN YpoOK. [IpomescymouHas ammecmayusi. 1 BubauoTteka LLOK
https://m.edsoo.ru/00ad9cb?2
68 | Pe3epBHBIN ypok. 06061IeHNE U CUCTEMATHU3ALHS 1 BubauoTeka LIOK

3HaHUU

https://m.edsoo.ru/ff0d61c6
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Ne Tema ypoka KosinuectBo 4acoB Jata JJ1eKTpoHHbIE LUPPOBbIE
n/o Bcero| Kontposbhbie | lpaktudeckue | M3Y4EHHA o6pa3oBaTesbHbIE PeCYPChI
paboThl paboThl
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 6
MPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOM ITIPOT'PAMMBI
Kon
MPoBePsIeMOro I[IpoBepsieMble nNpeaMeTHbIE pe3yJabTaThl 0CBOEHHUS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl
pe3yabTara
1 ITo teme: «IlepBoHauanbHble XMMUYECKHE TOHITUS)
PacKphIBaTh CMBICT OCHOBHBIX XMMUYECKUX IOHSATHH: aTOM, MOJIEKYJa, XMMUYECKUH 3JI€MEHT, IPOCTOE BEIIECTBO, CJIOXHOE BEILIECTBO, CMECh
(omHOpOIHAS W HEOTHOPOIHAS), BAIECHTHOCTh, OTHOCHTENbHAS aTOMHAsI U MOJIEKYJIIpHAsi Macca, KOIMIECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca,
1.1 MaccoBast JOJISI XHMHYECKOTO AIIEMEHTA B COeTMHEHUH, MOJIIPHEIA 00BEM, XUMHIUECKAst PEAKIIHsI, KITacCH(DUKAII PEaKIIi: peaKIN COSTNHEHNUS,
peaKMy Pa3IoKEHUS, peaKkIMU 3aMeIeHUs, PEaKIUl 0OMEHa, 3K30- ¥ S3HJ0TEpMHUUYECKHE PEaKLIUH, TeIIOBOH 3(phekT peakiun, pacTBOP, MacCoBast
JI0JIsI BEIIECTBA (MIPOIIEHTHAs: KOHLIEHTPALUsI) B paCTBOpE
1.2 WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUH U MPUMEHSTh 3TH MOHSITHS TP ONMCAHUH BELIECTB U MX NPEBpaLIeHUN
1.3 HCTIOJIE30BATh XUMHUYECKYIO CUMBOJIMKY JUIsSl COCTABJICHHUS (POPMYIT BEMIECTB U YPABHECHUN XUMUYECKUX PEAKIIHIT
1.4 pacKpbIBaTh CMbICII 3aKOHOB COXPAaHEHMs MacChl BELLIECTB, NOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOT'O YUEHHs, 3aKOHa ABOTajpo
1.5 OTIPEEIISITh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
1.6 KJIacCU(HIMPOBATE XUMHUYECKHUE PEaKIMH (110 YHUCITy U COCTABY YIACTBYIOMIMX B PEAKIMH BEIIECTB, 10 TEINIOBOMY 3 (deKTy)
1.7 BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIUHCIISITH MACCOBYIO JIOJTIO XMMHUECKOT0 3JIEMEHTA 10 (hopMysie COeAUHEHNS,
1.9 BBIYHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSATH €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHMSI — HAOMIOICHNE, H3MEPEHHE, MOJICIIMPOBAHNE, SKCIIEPUMEHT (PEabHBIH ¥ MBICIICHHBIH)
2 ITo Teme: «BaxkHeile npeACcTaBUTEIN HEOPraHUYECKUX BEILIECTBY
2.1 PAaCKpBIBATh CMBIC]I OCHOBHBIX XUMHUECKHUX MOHATHI: OKCHJ, KUCJIOTa, OCHOBAHHUE, COJIb
2.2 OTIPEICIISITh MPUHAISKHOCTD BEIIECTB K ONPEIeIEHHOMY KJIacCy COeTUHEHHI 1o (hopMysiam
2.3 KJIacCU(HUIIPOBATH HEOPTaHIMUECKIE BEIIECTBA
24 XapakTepHu30BaTh (OMUCHIBATE) OOIINE XUMHUCCKHIE CBOWCTBA BEIIECTB Pa3INYHBIX KJIACCOB, ITOJITBEPIKIAsl ONMCAHNE PUMEPAMHU MOJEKYIISIPHBIX
' YpaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHUii




Konx

MPoBePsIeMOro I[IpoBepsieMble npeaMeTHbIE pe3yJIbTaThl 0CBOEHHUS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl
pe3yJbTara
25 IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAuECTBEHHOI'O COCTaBa, BO3MOYKHOCTU IPOTEKAaHUS XUMHUUYECKUX IpEeBpalleHUH
' B Pa3IMYHBIX YCIOBHIX
CIIEIOBATh IpaBWJIAM IIOJB30BAHUS XUMHYECKOH Mocynod M abopaTopHBIM OOOpYIOBAaHHEM, a TAkKe IMpaBMIaM OOpAaIIeHHs C BEUICCTBAMHU
B COOTBETCTBHH C MHCTPYKIHSMH II0 BBITIOIIHEHHUIO JTa0OPAaTOPHBIX XUMHYECKHX OIBITOB IO MOMYYECHHIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB
2.6 (BomopoJa U KHUCIOPOAa), MPUTOTOBICHUIO PACTBOPOB C OMNpeAeNEHHON MacCOBOM J10JIell pacTBOPEHHOTO BEIECTBA, TUNIAHUPOBATh U MPOBOJIUTH
XUMHYECKUE SKCIIEPUMEHTHI
10 PACIO3HABAHHIO PACTBOPOB MICIOYEH M KUCIOT C HOMOIIBI0 HHANKATOPOB (JIAKMYC, (heHOon(pTaIenH, METHIIOPAHX U IPYTHUE)
2.7 MIPOBOJIUTH PACUETHI [0 YPABHEHHIO XUMHUECKOHN peaKInu
3 [To teme: «Ilepuoanyeckuii 3akoH u [leproanueckas cuctema xumMmudeckux saemenToB 1. . Menaeneea. CTpoeHre aTOMOB. XUMHUECKasi CBSI3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUI
31 PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUH: SAPO aToOMa, DIIEKTPOHHBIN CIIOM aToma, aTOMHas opOuTallb, paJlyCc atoMa, XUMHYECKas
CB#I3b, TIOJISIPHAS M HETMOJISIpHAS! KOBAJIEHTHAS CBSI3b, DJIEKTPOOTPHUILIATEIbHOCTh, HOHHAS CBA3b, NOH, KATHOH, aHUOH, CTEIIEHb OKHUCIICHHUS
3.2 KJIACCU(DHUIMPOBATH XUMHYCCKUE SJICMEHTBI
33 OIUCHIBATh U XapaKTepu30BaTh TaOMnuHyt0 hopmy [lepuoaudeckoit cucTeMbl XUMHYECKUX AJIEMEHTOB: Pa3inyaTh MOHITUS «TJIaBHAS MOATPYIINa
' (Arpynna)» u «nobounas noarpynna (brpynmna)y, «Manbie» u «00IbIIHe) NePHObI
34 packpsiBaTh cMbIca [lepuoanueckoro 3akoHa J[.M. MenneneeBa: JeMOHCTPUPOBATh NOHUMAHHAE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHMMHYEC-
' KHX 3JIEMEHTOB OT UX nojoxeHus B Ileprognueckoii cucreme
COOTHOCHTH 0003HAYCHNS, KOTOpbIe UMEIOTCsl B Tabnuie «[lepromudaeckast cucteMa xummdeckux 3iaeMeHToB J[.J. MenzaeneeBay ¢ 4HCIOBEIMU
35 XapaKTePUCTHKAMU  CTPOCHHS  aTOMOB  XUMHYCCKHX  DJEMEHTOB  (cocTaB W 3apsn  siapa, oOmee  9HCIO — DJICKTPOHOB
Y pacripeJielieHNe UX M0 SJIEKTPOHHBIM CJIOSIM)
3.6 OTIPEJEIISITh CTENCHb OKUCICHHSI JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
37 OTpeAETATh BUJ XUMHYECKON CBSI3U (xoBasieHTHAA u HMOHHAas)

B HCOPIraHMYCCKNUX COCAUHCHUAX




IPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

Kon IIpoBepsieMblii 3JiIeMeHT coepKaHUSA
1 [TepBoHavaIbHBIE XUMHUECKUE TTOHITUS
11 [Ipeamet xumun. Ponb XxuMun B )KM3HU 4YeloBeKa. XUMUS B cucTeMe Hayk. Tema u BemecTBa. @u3ndeckue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
' BEILECTB
1.2 [TonsiTue o MeTogax mo3HaHus B Xumun. Yuctele BenjectBa U cMecu. CriocoObl pasjieneHus cMmece
1.3 ATOMBI ¥ MOJIEKYJIBL. XUMUYECKHE AJIeMEeHTHl. CHMBOJIBI XUMHIECKUX AJIeMEeHTOB. [IpoCThIe U cI0)KHBIE BenmecTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE
14 Xumudeckass Qopmyrna. BaaeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BemiecTB. OTHOCHTENbHAs aTOMHas Macca.
' OTHOCUTENbHAS MOJIEKYJIsIpHAsi Macca. MaccoBast JOJIsi XMMHUYECKOT'0 3IEMEHTa B COSAUHEHUN
15 KomnmuectBo BemectBa. Mok, MossipHas Macca. B3anMocBsI3b KOJTMYECTBA, MACChl M YKCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérsr mo gopmyinam
' XUMHYECKUX COCTMHEHUN
16 Ou3ndyeckne W XUMHYECKHE SIBICHUSA. XUMHUECKas peaknus W e NPHU3HAKH. 3aKOH COXPAaHEHHWS MAacChl BEMIECTB. XHMHUYECKHE YPaBHCHHS.
' Knaccudukanus XuMHYSCKUX peakini (COSTMHEHHS, Pa3JIOKEHHSI, 3aMeIIeHHs, OOMeHa)
XUMHMYECKUN 3KCIEPHUMEHT: 3HAaKOMCTBO ¢ XMMMYECKOI MOCyzol, ¢ MmpaBuUnaMu paboOThl B 1a0OpaTOpUu M NpHUEMaMM OOpaleHHus C J1ab0paTOPHBIM
000pyIoOBaHKEM, U3yUECHHUE U OMUCAHUE (PU3NIECKUX CBOICTB 00pa3I0B HEOPIraHUYECKUX BEIECTB, HAOMI0AeHHE (PU3UUECKUX (TIABIEHUE BOCKA, TasHUE
TB/Ia, pacTHPaHKe caXxapa B CTYIKE, KUIICHHUE U KOHICHCAITN BOJIBI) U XUMUIECKUX (TOPEHUE CBEUH, IPOKAIMBAHUE METHOHN ITPOBOJIOKH, B3aUMOICHCTBUE
17 MeJa ¢ KHCJIOTOH) sIBJICHUH, HAOMIONCHNE U ONMHCAaHWe MPU3HAKOB MPOTEKAHUS XMMHUYCCKUX PEaKIuid (pa3loKeHHe caxapa, B3anMOJCHCTBHE CEpPHOU
' KHCIIOTHI C XJIOpUIOM Oapusi, paznoxeHue rumpokcugaa meau(ll) mpu HarpeBanuu, B3auMojeiicTBhe skene3a ¢ pactBopoMm comu meau(ll), nzydenue
CIOCO00B pa3feiIeHus cMecel (C MOMOIIbI0O MAarHUTA, (PMIBTPOBAHNE, BRITAPUBAHUE, TUCTIIUILIS, XpoMaTorpadus), MpoBeIeHHE OYUCTKHI TOBAPCHHON
coiy, HAOJIONEHWE W ONFCAaHWE PEe3yIbTaTOB IMPOBENCHHS ONBITA, MLTIOCTPHPYIOMIETO 3aKOH COXPAHEHWS MAcCChl, CO3MaHHWE MOJENCH MOJEKYI
(1mapocTep >KHEeBbIX )
2 Bakneillue npencTaBuTeN HEOPraHUIECKUX BEILECTB
Bo3myx — cMech razoB. CocraB Bo3ayxa. Kucmopon — ameMeHT u mpocToe BemecTBo. HaxoxmeHne Kuciaopona B mpupoe, GU3NIECKIe W XUMIICCKHe
2.1 cBoiicTBa (peakiuu ropeHus). Oxcuabl. [Ipumenenune kucnopoga. CrnocoObl MOMyYeHHs KHCIOPOa B TaOOPaTOPUHU M MPOMBIIUIEHHOCTH. KpyroBopoT
KHCIoposa B npuposie. O30H — aJutoTponHast MOgH(UKAIHS KUCIOPOa
29 TemnoBoii 2pdeKT XUMIUECKOH peaKknnu, TEPMOXHUMHYECKIE YPaBHEHHS, K30~ H JHIOTCPMHUUCCKIE Peakiu. TOILIMBO: YrOllb M METaH. 3arps3HeHUe
BO3JlyXa, YCWICHHE ITapHUKOBOTO 3 (heKTa, paspymeHrne 030HOBOTO CIIOS
23 Bonopoxn — snemenT u mpoctoe BemiecTBo. HaxoxaeHue BoJopoaa B MpHpoze, (GH3HYECKUe W XMMHUIECKHE CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI MOTyYEHHUS.
Kucnots! u conu
2.4 MossipHbIii 006EM ra3oB. PacyéTel 10 XUMHYECKUM YPAaBHEHUSIM




Kon

2.5

“pOBepﬂeMblﬁ 3JEMEHT COAECPKAHUNA

dusznyueckue cBoiicTBa BoJbl. Boia kak pactBopurens. PactBopbl. HachlllieHHBIE M HEHACHIIIIEHHBIE PacTBOPHL. PacTBOpuMOCTSh BellecTB B Boje. MaccoBast
JIOJISl BEIIECTBA B pacTBope. XUMUYECKHe CBOMCTBA BoJbl. OcHOBaHUSA. Posib pacTBOPOB B MPHUPOJIE U B JKU3HU YelloBeka. KpyroBopoT BOJbI B IPUPOJIE.
3arpsizHeHHe NpUPOAHbIX Bo. OXpaHa U 0YMCTKA IPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranudeckux coenuHeHnid. Oxcumbl. Kimaccudukanus oOKCUAOB: cosieoOpasyroimue (OCHOBHBIC, KHCIOTHBIC, aM(oOTepHbIC) H
HecosieoOpasyronme. Homenknarypa okcunoB. Gusmueckre 1 XMMUYECKHE CBOWCTBA OKCHIOB. [lomydeHne okcuaoB

2.7

OcHoBanus. Knaccudukanus ocHOBaHMHN: MENOYN W HEPACTBOPUMBIC OCHOBaHHUS. HoMeHkiaTtypa ocHOBaHMH. DU3NYECKHEe W XMMUYECKHE CBOWCTBA
ocHoBanwmil. [Tomyuenre ocHOBaHMIA

2.8

Kucnotsl. Kinaccudukanus kucnor. Homenknarypa kucinor. @usnueckue U XMMUYECKHe CBOicTBa KUCIOT. Pan aktuBHoctn MeTtayuioB H.H. bekerosa.

Ilomydenne kucmoT

2.9

Comm. Homenknatypa coneil. ®u3nueckne n Xxumudeckne cBorcTa conel. [lomyuenue coneit

2.10

I'eneTnueckas CBS3b MEXKIY KJIaCCaMU HCOPTraHNYCCKUX COBI[I/IHeHI/Iﬁ

211

XUMHYECKAH IKCTIEPUMEHT: KAUeCTBECHHOE OTIPEIeNICHIE COAEPKaHMs KHCIOpOoIa B BO3IyXe, IIONIyUeHHE, COONpaHue, paclio3HaBaHHUE U U3yICHUE CBOHCTB
KHCIIOpOJia, HaOJIr0/IeHHEe B3aMMOACUCTBUS BELIECTB C KHCIOPOJOM M YCJIOBHS BO3HHUKHOBEHHUS W MPEKpalleHus ropeHus (moxapa), 03HAKOMIICHHE C
o0Opa3liaMi OKCHJIOB M ONKCAaHHWE MX CBOWCTB, MOJy4eHHE, cOOMpaHMe, paclo3HaBaHHWE M M3YYCHHE CBOWCTB BOJOpOJa (TOpEHHE), B3aUMOICHCTBUE
Bozopona ¢ okcuaoM Meau(ll) (BO3MOXKHO WCIOJIB30BaHNE BHICOMATEPUAIIOB), HAOIIOJCHHE OOpa3I0B BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIICIOBAHKE
0CcOOEHHOCTEH PAacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TIPUTOTOBIICHHE PACTBOPOB C ONPEIENEHHOW MacCOBOH JOJeil pacTBOPEHHOTO
BEIIIECTBA, B3aUMO/ICHCTBHE BOJIBI C METAJUIAMHU (HATPUEM U KaiblieM) (BO3MOXKHO UCTIOJIh30BAHHUE BUACOMATEPHAIIOB), OIIPE/IEIICHUE PACTBOPOB KUCIOT
Y 1IeJIoYel C MOMOIIbI0 WHAWKATOPOB, HCCIeNIOBaHHE OOpa3lOB HEOPTraHMYECKUX BEIIECTB PasIMYHBIX KIAcCOB, HAOIOJCHHWE W3MEHEHHS OKPACKU
WHMKATOPOB B PACTBOPAX KUCJIOT U MIENIOYeH, u3ydeHue B3anmMoieicTBrst okcua Meau(Il) ¢ pacTBOpoM cepHON KHUCIOTHI, KUCJIOT C METAJIIAMH, PEaKIHi
HEHTpanu3aluu, NoJTy4eHHE HEPACTBOPUMBIX OCHOBaHHUH, BBITECHEHHE OJTHOTO METaJlla PYTUM U3 PacTBOpA COJIM, PELICHNE IKCIIEPUMEHTAIbHBIX 3a/1au
1o TeMe «BaxxHelne Kjacchl HEOPraHMYECKUX COSAMHEHUI

INepnonmueckuii 3axoH u [leproanyeckas cuctemMa XxumMuaeckux anemenToB [ M. MenaeneeBa. CtpoeHue aroMoB. XUMHUUecKast CBs3b. OKUCIUTEIBHO-
BOCCTaHOBUTENIBbHBIE PEAKLINU

3.1

IlepBble MOMBITKM KNAaCCU(UKAIIMM XUMHUYCCKUX 3JIeMEHTOB. [loHSATHE O rpynmax CXOAHBIX JIEMEHTOB (IIEJOYHBIC M IIEIIOYHO3EMETIbHbIE METaJlIbI,
TaJIOTCHBI, HHEPTHBIE I'a3bl). DJIIEMEHTHI, KOTOPbIC 00pa3yioT aM(OTepHbIE OKCHUABI U THIPOKCHIBI

3.2

INepronuuecknii 3axon. [lepronnueckas cuctema xuMuaeckux anemenTos J1.11. Menneneesa. KopoTkonepnoanas u jymuHONIeproHas hopms [leproau-
YeCKOM cucTeMbl XuMudeckux ieMeHToB [I.J1. Menneneesa. Ilepuoasl u rpynmsl. @U3nuecKuii CMbICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPHOa U TPYIIIIbI
JJIEMEHTA

3.3

Crpoenune aromoB. CocTaB aTOMHBIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J0YEK aTOMOB MEpBBIX 20 XUMHUYECKUX 3JICMEHTOB
ITepuoauueckoii cucteMsl .M. MenneneeBa. XapakTeprucTUKa XUMHYECKOT0 3JIEMEHTA 10 ero nonoxxkenuio B [lepuoanueckoit cucteme .M. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA palnyCca aTOMOB XUMHUYCCKUX IJIEMCHTOB, METAJUIMYCCKUX U HEMCTAJITIMICCKUX CBOMCTB 10 rpynmnam 1 nepuoaam. 3HadeHue
HepI/IOZ[I/I‘ICCKOFO 3aKOHa 1 HepnounquKoﬁ CHUCTCMbI XUMHNYCCKHX DJICMCHTOB IJI pa3BUTHUA HAYKH U IIPAKTHUKH. III/I MeHZ[eJ'IeeB — y‘-IéHI:II\/JI W Ir'paXXJaHUH




Kon IIpoBepsieMblii 3/1eMeHT COepPKAHUS

3.5 XumMudeckas cBsizb. KoBajeHTHas (HOJ'IS[pHafI )4 HCHOJ’IﬂpHaFI) CBA3b. aﬂeKTpOOTpI/IHaTCHLHOCTB XHMHUYECKHUX dJIeMeHTOB. IOHHas CBs3b

3.6 Crenenb okucieHus. OKHCINTEILHOBOCCTAHOBHTEIIBHEBIC PpCaKnu. Hpoueccm OKHCIICHHS M BOCCTAaHOBJICHU. OKUCIUTEIN U BOCCTAHOBUTEIU

XUMUYECKHAN SKCIIEPUMEHT: H3yYeHHE 00pa3I0B BENECTB METAIIOB | HEMETAIIIOB, B3aUMOJICHCTBHE THIPOKCH/IA ITMHKA C pACTBOPAMHU KHCIIOT U IIeJI0UeH,

3.7

MPOBCACHUC ONBITOB, MWJUIFOCTPUPYIOIIHNX ITPUMEPLI OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PpCaKku pas3jIOkKECHHU, COCIII/IHCHI/ISI)

MPOBEPSEMBIE HA OI'3 110 XUMHWHW TPEBOBAHMSI K PE3YJIBTATAM OCBOEHHUA OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUS

Kox npoBepsiemoro IIpoBepsiemble TPeOOBaHMS K NMPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS OCBOCHHUSI OCHOBHOM
TpedoBaHus o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHus Ha ocHoBe PI'OC
1 [Ipencrarnenue:

0 TMO3HAaBaeMOCTH SIBICHMHA NpPUPOABI, MOHHMMaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HayKH Kak OO0JIacTH
11 COBPEMEHHOTO ©CTECTBO3HAHWS, KOMIIOHEHTa OOIMeld KylIbTyphl H IPAaKTHIECKOW AEATSITPHOCTH YENOBEKa B YCIIOBHSX
COBPEMEHHOTO OOIIECTBA; HOHNMAaHIE MECTa XUMHUH CPEIH APYTHX ECTECTBCHHBIX HAYK

1.2 0 HAYYHBIX MCTOAAX IIO3HAHHsA, B TOM YHCJIC OKCIICPUMCHTAJIBHBIX 1 TCOPETUICCKHUX METOJaX UCCIICIOBAHUA BEIICCTB U U3YUCHUA
' XUMHYCCKHX peaKHHﬁ; YMEHHUE UCIIOJIB30BaTh MOACIIN IJIA 00BSICHEHHS CTPOCHHUA aTOMOB U MOJICKYJI

0 cdepax mpodecCHOHATBPHON AEATETHPHOCTH, CBS3aHHBIX C XUMHEH W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH HA
13 JIOCTIDKCHUSAX XAMHUYSCKOH HAyKH, YTO TO3BONUT OOYJaroUmINMCs pacCMaTpUBAaTh XHUMHIO Kak cdepy cBoed Oynyrmieit
' Mpo(heCcCHOHABHON JIeSITETLHOCTH U ClIe]aTh OCO3HAHHBIN BHIOOP XMMUHU KaK MPOGUILHOTO MPEeIMETa MTPU NEpeXxoie Ha YPOBEHb

cpexHero obuiero oopazoBaHus

2 Brnanenue cucteMoit XUMHUYECKUX 3HAHUN U YMCHHE NPUMECHATh CUCTEMY XUMHUYCCKUX 3HaHI/II‘/JI, KOTOpas BKIIKOYACT:

BOKHEUIIIME XUMUYECKHUE MOHATUS: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, IIPOCTOE U CIOXKHOE BEIMIECTBO, OJTHOPOIHAS
U HEOJHOPOJHAs CMECh, OTHOCHUTEIIbHBIE aTOMHAs M MOJICKYJISIPHAs MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MOJISIPHBINA 00BEM, OKCHT, KUCIIOTa, OCHOBAHHUE, COJIb (CPEMHSIs ), XUMUICCKas PEaKInsl, PEaKI[K COSTMHECHUS, PEAKIH Pa3I0KECHUS,
21 pEaKIMy 3aMeIeHNs, Peakiui 0OMeHa, TEIIOBON A (EKT peakIiu, SK30- U SHAOTSPMUIESCKUE PEaKIIUH, PACTBOP, MacCOBast OIS
' XUMHUYECKOTO 3JIEMEHTa B COEAMHEHHH, MAaccoBasl NOJiI M MPOLECHTHAs KOHIIGHTpAlus BEIIECTBA B PAcTBOpE, SAPO aroma,
AJIEKTPOHHBIM CJIOH aroma, aToMHas OpOWTalb, paJWyC aToOMa, BAJIEHTHOCTh, CTEMEHb OKHCJICHHS, XWMHUYECKas CBS3b,

QJICKTPOOTPHUHUATCIIbHOCTD, MOJIApHAsA W HCTIOJIApHAas KOBAJICHTHAsA CBA3b, HOHHAasA CBA3b, METAJINIMYCCKAA CBA3b, KPUCTAJLUIMYCCKasA

peméTka (aToMHas1, HOHHAs, MeTAJUTMIECKasi, MOJISKYJISIpHAsT ), HOH, KATHOH, aHHOH, SJIEKTPOJIUT U HEXJICKTPOJIHT, SJIEKTPOIUTHYECCKAS




Kon nposepsiemoro

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJibTaTaM 02a30BOI0 YPOBHSI OCBOCHHSI OCHOBHOM

TpeOoBaHUSA 00pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC
JIMCCOIHMAIINS, PEAKIIMU HOHHOTO OOMEHA, OKHCIUTEIEHO-BOCCTAHOBUTEIILHEIC PEAKIINH, OKUCIUTEIh U BOCCTAHOBUTEIh, OKUCIICHUE
Y BOCCTAHOBJICHHUE, DJICKTPOJIN3, XUMUYECKOE paBHOBECHE, 00OpATUMBIC U HEOOPATHUMBIE PEAKIINH, CKOPOCTh XUMHIECKON PEaKIlvy,
karanmzarop, [1JIK, koppo3ust MeTamioB, CriiaBsl
99 OCHOBOIIOJIATAIOIIME 3aKOHBI XMMHH: 3aKOH COXpaHEHHsl Macchl, epuoaudeckuii 3axkoH J[.M. MenpeneeBa, 3aKoOH MOCTOSHCTBA
' cocTaBa, 3aKOH ABOrajpo
2.3 TEOPHUH XUMHH: aTOMHO-MOJICKYIIIPHAS TCOPHS, TEOPUS AICKTPOTUTHICCKON AUCCOIHAITIH
3 Brnanenue ocHOBaMU XMMUYECKOW TPAaMOTHOCTH, BKITFOUAKOIIIEH:
YMEHHUE TPAaBWIHHO HCIONB30BAaTh W3yYCHHBIC BEIIECTBA M MAaTepHaNbl (B TOM YHCIe MUHEPAJIbHBIE YIOOPEHHS, METaIbl U
CIIaBHI, MIPOXYKTHI MepepadOTKH MPUPOIHBIX UCTOUYHHKOB YTICBOAOPOIOB (YT, TIPUPOTHOTO ra3a, HeTH) B OBITY, CETHCKOM
3.1 XO03SHCTBE,
Ha IPOM3BOJICTBE U MOHNMaHNE 3HAYEHHS )KHUPOB, OEJIKOB, YIIIEBOIOB JUIs OpPraHn3Ma 4eoBeKa; yMeHHe IPOTHO3UPOBATh BIIUSHHE
BEIIECTB U XUMHUYCCKUX MPOLIECCOB Ha OPTAaHU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CpeIy
3.2 YMEHHE UHTETPHUPOBATh XUMUUCCKUE 3HAHUS CO 3HAHUSAMHU JAPYTHX YUEOHBIX MPESIMETOB
33 HAJIMYUE OMbITa PabOTHI C PA3IMYHBIMH UCTOYHMKAMH WH(OpMAIMU MO XUMHU (HaydHas ¥ HAYYHO-TIONMYJISIPHAs JUTEPaTypa,
' CJIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHE OOBEKTHUBHO OIICHMBATh MH(OpMAIMIO O BEIIECTBAX, MX IMPEBPALICHUSX M MPAKTUUYECKOM IPUMEHEHHH M yMEHHE
' WCIIOJIb30BaTh €€ JUIs pelieHns yueOHO-TI03HaBaTeNbHbIX 33/1a4
4 BJ'IaI[eHI/Ie OCHOBaMH NOHATHUHOIO amnmnapara U CHUMBOJIMYECKOI'O s3bIKa XUMHUU JIsI COCTABJICHUSA q)OpMyJ'I HCOPraHNYCCKUX
BEIIIECTB, YPaBHEHHUI XUMHUYECKUX PEaKInif; ocHoBaMH xuMudeckoi HomMeHKIaTypsl (IUPAC u TpuBHanbHOM)
YMeHne 0OBSICHATE CBSI3b MOJIOKEHUS 3IeMeHTa B [leproandeckoii CHCTEME ¢ YHCIOBRIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
5 XUMHUYECKUX JJIEMEHTOB (COCTaB U 3apsil sAApa, o0llee YUCIO0 AJIEKTPOHOB), PACIIPEEICHUEM DIIEKTPOHOB M0 dHEPTEeTHUECKUM
YPOBHSM aTOMOB II€PBBIX Tpex NEpUOA0B, KaJIM U KaJIbLUA
[IpencraBnenne o NepHOANIECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB (PaIiyc aToMa, 3JIEKTPOOTPHUIATEIBHOCTS),
6 MIPOCTHIX U CJIOXKHBIX BEIIECTB OT ITOJIOKCHHMS AJIEMEHTOB B Ileproandeckoii cucteMe (B MaJbIX IEPHOJaX U INIABHBIX MTOATPYIIIAX)
U 3JICKTPOHHOTO CTPOCHUS aToMa
7 YMeHue KiaccupuIupoBaTh:
7.1 XUMHUYECKUE DIIEMEHTHI
7.2 HEOPraHWYECKUE BEIIeCTBA
7.3 XHUMUYECKUE PEeaKIUH
8 YMeHue onpenensiTh:
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IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJibTaTaM 02a30BOI0 YPOBHSI OCBOCHHSI OCHOBHOM

TpeOoBaHUSA 00pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC
8.1 BaJCHTHOCTH ¥ CTECTICHb OKHCICHUS XMMUYECKUX 3JIEMEHTOB, 3apsiIl HOHA
8.2 BHJ XUMHUYECKON CBSI3M M THUII KPHCTAIUTMICCKON CTPYKTYPHI B COCHMHEHISIX
8.3 XapakTep Cpe/ibl B BOJHBIX PAaCTBOpax BEeUIECTB (KHCJIOT, OCHOBaHMIN)
8.4 OKHCITUTEIIb ¥ BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NUECKIE U XMMUIECKHE CBOHCTBA:
9.1 MPOCTHIX BEIIeCTB (KUCIOPOJ, 030H, BOJOPOJ, TpaduT, aama3, KpeMHUH, a30T, ¢ocdop, cepa, XJIop, HATPUH, KaJIMH, MarHui,
' KaJIbIUi, aTIOMUHUIA, 5KeNe30)
CJIOXHBIX BEILECTB, B TOM YHCJIE MX BOJIHBIX pPacTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO, CEPOBOIAOPOI, OKCHIIBI M THUIPOKCHIBI
9.2 MetayoB [-IIA rpymm, amomunus, menu (11), nuaka, xenesa (11 u I11), okenast yrnepona (11 u 1V), kpemuus (IV), azota u pocopa
(Il u V), cepwt (IV u VI), cepHucras, cepHas, a30TUCTasl, a30THasA, pochopHas, yrojbHas, KpeMHHEBast KUCIOTa M UX COJIH)
9.3 MPOTHO3UPOBATh M XapaKTEPHU30BATh CBOWMCTBA BEIIECTB B 3aBHCHMOCTH OT MX COCTaBa M CTPOCHIUS, IPHMEHEHHE BEIECTB B
' 3aBHCHMOCTH OT UX CBONUCTB, BO3MOKHOCTh MPOTEKAHMS XUMHUECKIX MPEBPAICHAHN B Pa3IMIHBIX YCIOBUIX
10 YMeHne cOCTaBISITh MOJICKYISIPHBIE U HOHHBIC YPAaBHEHUS PEaKIHi, B TOM JHCIIC:
10.1 peaxnuit HOHHOro 0OMeHa
10.2 OKHCJIUTENbHO-BOCCTAHOBUTENIBHBIX pEaKInn
10.3 WLTIOCTPUPYIOIINX XUMUUECKHE CBOHCTBA M3YUYEHHBIX KJIACCOB (IPYIT) HEOPTaHUIECKUX BEIIECTB
10.4 NOJTBEPHKAAIOIIUX T€HETUUECKYIO B3aUMOCBS3b MEX Y HUMU
11 VMeHue BeIYHCIATE (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEIBHYIO MOJICKYIIPHYIO U MOJIIPHYIO MacChl BEMIECTB, MACCOBYIO JIOJIO XUMHYECKOTO 3JIEMEHTA B COCIIHEHIH
11.2 MacCCOBYIO JIOJTIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM ra3oB
114 10 YPaBHEHISIM XUMHUCCKHUX PEAKIUI U HAXOAUTH KOJIMIECTBO BENIECTBA, 00BEM M Maccy peareHTOB WM MIPOAYKTOB PEaKIUN
12 Brnaznenue (3HaHue OCHOB):
121 OCHOBHBIMH METOJJAMHU Hay4HOTO TI03HaHUs (HaOII0/IeHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHNUE) TIPH H3YYSHUH BEILECTB U
' XMMHYECKUX SIBJICHUI; yMeHHe chOpMyITHpOBaTh MPOOIEMY U IPEIOKNTH IyTH €€ pereH s
12.2 Oe30macHoOi pabOThl C XHMUYECKUMU BEIIECTBAMH, XUMUYECKOH MOCYA0H 1 1ab0paTOPHBIM 000PYI0BaHUEM
npaBujIaMH 0e30MacHOro 0OpalleHHs ¢ BEIECTBAMH, HCIIOJIb3yEMbIMU B MTOBCEJHEBHOM JKU3HHU, TIPABUIIAMHU MTOBEICHUS B LIEIISX
12.3 cOepeXeHuUs 3M0POBbS U OKPY’KaloIIeil MpUPOIHON cpelpl; TOHUMaHUE Bpeaa (OMacHOCTH) BO3ICHCTBHS HA JKUBBIC OPTaHU3MBI

OHpC,I[CJIéHHBIX BCIICCTB, Cr10co0oB YMCHBIICHUS 1 NPCAOTBPAICHUA UX BPEAHOT'O BO3JICUCTBUS
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13 Hanmune npakTH4ecKuX HABBIKOB TNTAHUPOBAHUS M OCYIIECTBICHHUS CIEAYIOMNX XUMIUECKIX SKCIEPUMEHTOB!
131 H3y4YCHHE W ONMHCaHHWe (PM3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C (DPM3UUECKIMU M XUMHUYECKUMH SBICHUSMH; OIIBITHL,
' WUTIOCTPUPYIOIINE IPU3HAKU MPOTEKAHNS XUMUYECKUX PEaKIIiA
13.2 H3YyYCHHUE CIIOCO0O0B pa3IeleHus CMecel
133 MOJy4EHHE KUCIOPOJia U U3yUCHUE ero CBOUCTB; MOMYyYEHUE BOAOPOA U U3yUEHUE €r0 CBOUCTB; MOMy4YEHUE YIIIEKUCIIOro ra3a u
' W3y4YCHHE €T0 CBOMCTB; NONTyUYCHHE aMMHUaKa U U3yUeHHEe er0 CBONCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C OIPEJEIEHHON MACCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA
135 IIPUMEHEHUE HHIUKATOPOB (JIaKMyca, METUIIOpaHka U (eHo(pTaIenHa) A1 ONPEIeNICHHs XapaKTepa Cpesibl B pacTBOpaxX KUCIOT
' U 1IeJI04ei
HCCIICIOBAHIE W OIMCAHIE CBOWCTB HEOPTaHNUECKIX BEIIECTB PA3NIMUHBIX KIIACCOB; N3yUCHHE B3AaNMOACHCTBHIS KUCIOT C METaJlJIaMH,
13.6 OKCHIaMHM METaJUIOB, PAcTBOPHMBIMH U HEPAaCTBOPUMBIMH OCHOBAHUSIMH, COJISIMH; TOJyYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJTHOTO METaJula IPYTUM U3 PACTBOPA COJIM; UCCIIEAOBaHNE aM(OTEPHBIX CBOWCTB MMIPOKCHIOB AJIFOMUHUS U IIMHKA
13.7 pelIeHHe HKCIEPUMEHTANbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIAcChl HEOPTaHMYECKUX COEIUHEHUID»; «DIEKTPOIUTHUECKAas
' Jucconuanysy; «BaxHelue HeMeTaluTbl ¥ UX COCTUHEHUs»; «BaskHeH1e MeTaulbl U UX COCTUHEHISDY
XMMUYECKUE HKCIEPUMEHTHI, WLTIOCTPUPYIOLINE MPU3HAKY MIPOTEKAHMsI PEaKLii HOHHOTO OOMEHa; KadeCTBEHHBIE peaKkIuy Ha
13.8 MPUCYTCTBYIOIINE B BOJHBIX PAacCTBOPax HMOHBI: XJIOPUA-, OpOMUI-, HOOUA-, CyabdaT-, hocdar-, kKapOOHAT-, CHIMKAT-AaHHOHBI,
THIPOKCH/I-HOHBI, KATHOHBI aMMOHWSI, MarHUs, KaJIbITUs, ATFOMUHHS, Jkese3a (2+) u xkenesa (3+), memu (2+), ITMHKA
14 YMmenue:
141 MIPEICTABIATh Pe3yabTaThl AKCIIEPUMEHTA B ()OPME BBIBOJOB, I0KA3aTEIBCTB, IPAQUKOB U TAOIUIl U BBISIBISATH SMIIMPUUCCKUE
' 3aKOHOMEPHOCTH
142 YCTaHABJIMBATh CBS3U MEXIY peaibHO HAOII0JaeMbIMU XUMHUYECCKUMH SIBICHUSIMU U IIPOIIECCAMHU, IPOHCXOAAIIMMHU B MaKpo- U
' MHUKPOMHPE, OOBSICHITH IPUUNHBI MHOT000pa3usl BEIIECTB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHN

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 [TepBoHavanbHBIE XUMUYECKUE TIOHSATHS
1.1 UucTsle BenecTBa 1 cMecu. CriocoObl pa3eneHus cMecen
1.2 ATOMBI U MOJIEKYJIBl. XUMUYECKHUE 3JIeMeHThl. CUMBOJIBI XUMHUYECKHX 2JIEMEHTOB. [IpoCcThie 1 CI0kKHBIE BEHIECTBA.
1.3 Xumudeckas popmyia. BaJeHTHOCTh aTOMOB XMMHUYECKHUX JIEMEHTOB. CTENEHh OKHCIICHUS




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

3aKOH ITOCTOSHCTBA COCTaBa BCHICCTB. OtHocHuTeIbHas aToMHas Macca. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca. MaccoBasi 70151 XMMHYECKOT0 3JIEeMEHTa

14
B COEIMHEHUU
1.5 KonnuectBo BemectBa. Moib. MonsipHas macca. MonsipHblii 00b€M ra30B. B3anMocBsA3b KOJIHMYECTBA, MAaCChl M YHCIIa CTPYKTYPHBIX €MHHMII BEIIeCTBA
1.6 DusnuecKkrue 1 XMMUYECKHUE ABJICHHUs. XUMHUECKas peakiys 1 €€ NpU3HaKu. 3aKOH COXPAaHEHHs] MacChl BEIIECTB. XMMUYECKHE YPaBHEHMSI
2 [Tepuonnueckuii 3akoH u [lepnognaeckas cucrema xumuuecknx aneMenToB J[.M. MenneneeBa. CtpoeHnne aToMOB
51 ITepnonnueckuii 3axoH. [lepnonnueckas cucrema xumudeckux 3smeMeHToB .M. Menzaeneesa. [lepuonbl u rpynnsl. @U3HYECKUNA CMBICH MOPSAKOBOTO
' HOMEpa, HOMEPOB [IEPHOIa U IPYNIIbI DJIEMEHTA
59 Crpoenue atromoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpOeHHE AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMUYECKUX AJIEMEHTOB
' Ilepuoguueckoii cucremsl JI.M1. MeHpeneesa
3aKOHOMEPHOCTH B I3MEHEHHH CBOMCTB XUMUYECKHX HJIEMEHTOB IEPBEIX TPEX MIEPHOIOB, KaJHs, KaJblIus (paAnyca aTOMOB, JIIEKTPOOTPHIIATEIIEHOCTH,
2.3 METAJIMYECKUX U HEMETAJUINYECKUX CBOWCTB) M UX COEAMHEHUI B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B Ilepuonuueckoil cucreMe U CTpOeHUEM
WX aTOMOB
3 CTtpoeHue BeniecTsa
31 Xumudeckas cBsi3b. KopaneHTHas (MOIspHAs U HEMOJSPHAs ) CBA3b. DIEKTPOOTPULIATENIbHOCTh XUMHUECKUX 3J1eMeHTOB. IOHHas cBsi3b. MeTamuieckas
' CBSI3b
32 Tunsl KpUCTAIIMYECKUX PEIIETOK (aATOMHAs, MOHHAS, METAJJIMYECKas), 3aBUCUMOCTb CBOMCTB BeIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKH U BUIA
' XUMHUYECKOMH CBSI3U
4 Baxneiiime npeacTaBuTENN HEOpraHMYEeCKNX BelecTB. HemeTassl U MX coelMHeHrs. MeTallibl ¥ X COeAMHEHUS
Knaccudpukanmss W HOMEHKIATypa HEOPraHUYECKHX COCOUWHEHHHA: OKCHIOB (colleoOpasyrolue: OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIE) U
4.1 HecoJieoOpasyrolire; OCHOBaHM (IIEJIOYM M HEPACTBOPUMBIC OCHOBAHMS); KHCIOT (KUCIOPOJCOAEpkKAllue U OECKUCIOPOAHbIC, OTHOOCHOBHEBIE H
MHOT'OOCHOBHBI€); COJIe (CPETHUX U KUCIBIX)
4.2 du3nyeckre 1 XMMIYECKIE CBOHCTBA MIPOCTHIX BENIECTB-HEMETAIIIOB: BOJOPOA, XJIopa, KHCIOPOa, Cephl, a30Ta, ocdopa, yriepona, KpeMHHUS
43 Qdu3nueckue W XWUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB-METAJIOB: JIUTHS, HATPHUsS, Kallus, MarHUs W KaJblMd, QJIIOMUHUS, >Kenesa.
' ONEKTPOXUMHUUECKUN psJl HAIPSDKEHUI METaJIJIOB
4.4 Du3nuecKrue 1 XMMUYECKHE CBOICTBA BOJIOPOJIHBIX COEIMHEHUI HEMETAIOB: XJIOPOBOIOPOJIa, CEPOBOIOPOIa, aMMHUAKa
45 dusnyeckre ¥ XUMHUIECKHE CBOWCTBA okcumoB HemeramwioB: cepsl (IV, VI), azora (11, IV, V), docdopa (ITI, V), yrepona (II, IV), kpemuust (1V).
ITosyueHne OKCUI0B HEMETAJIJIOB
4.6 Xumudeckue cBoiictea okcuoB: MetawioB |IA—IIA rpymm, ruuka, meau (I1) u sxenesa (11, 111). TTonyueHne OKCHIOB METAIIOB
47 XuMHYeCKHEe CBOIICTBA OCHOBaHMI M aM(OTEPHBIX THAPOKCHUAOB (Ha MPHMEpe THAPOKCUAOB aJIOMHMHUS, Kele3a, IUHKa). [lonyuenne ocHOBaHMHA U

aM(OTEPHBIX THAPOKCHJIOB




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

OO0mue XMMUYECKHe CBOWCTBA KUCIOT: XJIOPOBOJOPOIHOM, CEpOBONOPOIHOM, CEpHUCTOM, CepHON, a30THOH, (HOCHOPHOH, KPEMHHUEBOH, yrONbHOM.

48 Oco0ble XUMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHON CEpHON M a30THOM KUCIIOT. [loydeHne KucioT
4.9 OObmue xumMuyeckue cBoiictra cpegaux coneil. Ilomrydenue coneit
4,10 [Tosryuenue, cobupanue, pacro3HaBaHue BOJIOPOIa, KUCIOPOIa, aMMHUAaKa, YIIIEKUCIIOro ra3a B 1abopaTopun
411 [Tosrygenne aMMuaka, CEpHOM M @30THOM KHMCIIOT B IPOMBIIIIIEHHOCTH. OOIIHe crioco0bI MOMYyYCHHS METAIIOB
4.12 I'eHeTHyecKas CBsI3b MEXK/Ty KIIACCaMH HEOPTAaHWYECKHX COSTMHEHHH
5 XHAMUYECKHE PeaKIInu
51 Kraccugukaryst XUMHUECKUX peakiMi 110 pa3InuHbIM MIPU3HAKaM: 110 YHCIy M COCTaBY YYacTBYIOIIMX B PEAKIIMH BELIECTB, IO TEIUIOBOMY (B (eKTy,
' 110 M3MEHEHHIO CTeIeHel OKHCICHHS XUMUYECKHX DJIEMEHTOB
5.2 TemnoBoii 23¢ekT XuMHIECKOH peakIny, TEPMOXUMHUYECKHE YpaBHEHMS. DK30- H YJHJOTEPMHUYECKHE peakini. TepMOXHUMHUIECKUE YPAaBHEHS
53 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. OKUCIUTEeNH W BOCCTAHOBHTENH. [Iporecchl OKMCICHUS W BOCCTAHOBJICHHWS. DJEKTPOHHBIN OanaHC
' OKHCJIUTEIIFHO-BOCCTAHOBUTEIHHON PEAKITHH
5.4 Teopust dIEKTPOIUTHIECKON AMCCONManuy. KaTHOHBI, aHHOHBI. DIEKTPOJIUTH W HEINEKTpoiuThl. CHIbHBIE W Cladble AMeKTponuThl. CTeneHb
' JICCOLUAIIAN
5.5 Peaxmm moHHOTO 0OMEHa. Y CIIOBHS IPOTEKAHMS PEAKIMK HOHHOTO 00MEHa, ITOJHBIC M COKPANIEHHBIE HOHHBIE YPaBHEHUS PeaKInil
6 XUMHSI 1 OKpYXKarolasi cpena
6.1 BemectBa 1 MaTepualibl B MOBCEIHEBHON JKU3HU YeoBeKa. be3omacHoe MCMONb30BaHUE BEIIECTB M XUMHUYECKUX PEaKINii B 1aOOpaTOpUu U OBITY.
' [lepBast MIOMOIIB IPH XUMUYECKIX 0)KOTaX M OTPABIICHIUSX
XUMUYeCKOe 3arps3HeHHE OKpY)Kalollel cpenbl (KUCIOTHBIE JOXKIU, 3arps3HEHHE MOYBBI, BO3/AyXa M BOJOEMOB), CIOCOOBI €ro MpPeA0TBPAICHHS
6.2 IIpenensHas nomyctumas koHueHTpanus BemiecTB (IIJK). Pomp xumum B perieHHH 3KONOTHYECKUX HpoOJieM. YCHIEHHE MapHUKOBOTO 3(QeKTa,
pa3pymieHne 030HOBOTO CIIOs
ITpumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHHUS U UX COEIUHEHUI B OBITY, MEUIIMHE, IPOMBIIIJICHHOCTH U CETIbCKOM X03stiicTBe. [IprMenenne
6.3 METAaJUIOB U CILUTIaBOB (CTalb, Yyr'yH, JIOPATIOMUHUMN, OpOH3a) B OBITY M IPOMBIIIUICHHOCTH UX coeqUHEHHH. [IoHATHE 0 KOPPO3UHU METaIOB, OCHOBHBIC
CII0cOO0BI 3aIHUTHI KX OT KOPPO3HU
6.4 ITpupoHbEIe HCTOYHHUKHU YTIIEBOAOPOJIOB (YToJIb, IPHPOAHBIH ra3, He(Th), MPOAYKTHI MX NepepaboTKH (O€H3MH), X POJIb B OBITY M MPOMBIIIIIEHHOCTH
6.5 INepBoHauasbHBIE TOHATHA 00 OpPraHMYECKUX BElIEeCTBaX Kak O COSIMHEHHMSX yriepona (METaH, 3TaH, STHJICH, alleTHJICH, 3TaHOJ, IVIMIEPHH, YKCYCHas
kucinoTa). [lonsaTHe 0 OHOTIOrHYecKH BaKHBIX BEIIECTBAX: JKMPaxX, OeNKax, YrieBoiax — M UX POJIN B XKU3HH YeJIOBEKa
7 Pacuéthr:
7.1 110 (hopMyJiaM XUMHUIECKUX COSAUHEHUI
7.2 Macchl (MacCOBOH) HOJIM PacTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHECHUSM




YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O IIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

Xumus. 8 knace/ O. C. Tabpuensn, . I'. Octpoymos, C. A. Cnagkos. UznatenscTBo «/Ipodar.

METOIUYECKUE MATEPHUAJIbI JUIS1 YUYUTEJISA

. Xumus. 8 kinacce. YueOnuk (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

. Metogndeckoe moco6ue. 8 xiacc (aBropsl O. C. 'abpuensH, . I'. Octpoymos, U. B. Akcénosa).

. [Iporpamma xypca xumun st 8—9 kmaccoB o0meodpazoBaTensHbIX yupexaeHuit (aBtopsr O. C. I'abpuensn, C. A. CnagkoB).

. Pabouas terpans. 8 xinace (aBTopsl O. C. ['abpuensn, C. A. Cnaakos).

. Tetpans m1st mabopaTOPHBIX OMBITOB | MpakTHUeCKuX padoT. 8 kimacc (aBropel O. C. ['abpuensH, 1. B. Axc€nosa, U. I'. OctpoymoB).

. XuMus B TeCTax, 3aja4ax u ynpaxsnenusx. 8 kiacc (asropsl O. C. I'abpuensn, 1. B. Tpuryouax).

N N N BN =

. DnexTpoHHas Gpopma yueOHHKA.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOTI'O ITPOLIECCA

IHEYATHBIE IIOCOBUA

Ta0aunmbi:

1. Cepust MHCTPYKTHUBHBIX TaOJIHII IO XUMHH
2. Cepus TaOJIUII IO OPraHUYECKON XUMHUH

3. IICXD . U. Menpaeneena

4. Tabnuna pacCTBOPUMOCTEH BELIECTB B BOJE

YYEBHOE OBOPYJIOBAHHUE

Konnexumn:

1. OcHOBHBIE BH/IBI TPOMBIIIUIEHHOTO ChIpbs. YacTts 1. 2
2. OcHOBHBIE BU/IBI POMBIIIJICHHOTO CHIPbs. YacTs 2. 2
3. Meramnbl 2

4. Anmromunuii 1

5. Crekyio n u3aenus u3 crexia 1

6. Tormmgo 1

7. HedTb u ipoaykThI €€ nepepabotku 1



8. [nactmaccsr 1

9. Kayuyk 1 mpoayKThl ero nepepadboTkH 1

10. lIkama TBEpHOCTH 1

11. HaGop XUMHYECKHX DIIEMEHTOB |

Mogpen:

Habops! anst MmogenupoBaHust:

1. HaGop TpadaperoB Mmozemneii aToMoB 1

2. Habop st MoaemupoBaHust 3J€KTPOHHOTO CTPOSHHS aTOMOB |
3. HaGop 11 MoAenupoBaHusi MOJIEKYJ HEOPTAaHMUECKHX COeTUHEHUH |
4. Habop 1t MOAETUPOBaHSI MOJIEKYJI OPTaHIHYECKAX COeTUHEHNH 1
5. HaGop Moneneit aToMOB U151 COCTaBIICHUSI MOZETICH MOJIEKYJI 1abopaTOpHbIi 1
Mopeas "Kpucranauyeckasi pemerka' 1eMOHCTPAHOHHAS:
JJIEn 1

. Yrnekucnsli ra3 1

. @ynnepen 1

. Anmasz 1

. I'padur 1

. Okeup kpemuus 1

.Mens 1

. Marnuii 1

9. Kenezo 1

10. Kamennas cons 1

11. Mognens ctpoeHue atoma 1

Taomuupl. Hauana xumun (apt. 5-8671-018):

. XUMHW4YEeCcKHe 3HaKM ¥ aTOMHbBIE MacChl BAXKHEHUIITNX 3JIEMEHTOB
. PactipocTpaH€HHOCTh XUMHUYECKUX DJIEMEHTOB

. ®OpMBI CYIIIECTBOBAHUS XUMHUYECKHX JJIEMEHTOB

. BerrecTBa MONEKyYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSI

. CTpyKTypa U3MEHEHUs BEIIECTB

. CriocoOsI pa3aeneHus cMeceit

. XUMUYECKHEe 3HAKH U (hOPMYJIBI

. Cocrapnienne hopMyI IO BaJICHTHOCTH

. Monb - eqrHAIIA KOJIMYECTBA BEIIECTBA

. ®usnyeckrie BETUYUHBI BEIPAXKCHHS MTOPITUH BEIECTBA

. HpI/ISHaKI/I " YCIIOBUS MPOBCACHUA XUMUYCCKUX peaKqu/'I

. TUIbI XUMHYECKHUX PEeAKLUI

. Bo3ayx. Kucnopon. I'openue

. CTpoeHue miaMeHu

. Cocrarnenue Gpopmyi cosiei

. l'eneTnyeckas cBS3b KJIACCOB HEOPraHNUECKUX BEILECTB
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17.
18.

Bonopon
XuMH4EeCKUe peakiuu

OcHOBBI XUMHYECKHUX 3HAHMIA (apT. 5-8707-006)

19.
20.
21
22.
23.
24.

ITepuoanueckas cucrema Xxumuieckux snemenToB .M. MeHieneeBa
Tabmuia pacTBOPUMOCTH BEIIECTB B BOJIC

. HpaBHna IIOBCIACHUS B KaOWHETe XUMUH

3Haku
TexHrKa 0€30MaCHOCTH TPOBEICHUS OIBITOB
TexHrKka 0€30MacHOCTH TPU paboTe ¢ razaMu

8 - 9 kiaccnl ( apr. 5-8478-020)

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41
42.
43.
44.

BaneHntHocTh

OTtHOCHUTENbHAs aTOMHAasi U MOJIEKYJIApHasi MacChl
Crpoenue aToMa. U30TOIbI

O0pazoBaHue KOBaJICHTHOW W MOHHOW XHMHYECKOW CBS3H
DNEeKTPOHHBIE CIOU ATOMOB 3JIEMEHTOB MaJIbIX IEPHOJIOB
OKHCIUTENHHO-BOCCTAHOBUTENBHBIE pEaKIIuU

THMbI KPUCTANIIMYECKUX PEILIETOK

Peaknyu oOMeHa B BOAHBIX pacTBOpax

Baknelme KUCIOTBI U UX COJIU

Knaccuduxarnmst okcuaon

Knaccudukarms ocHoBaHUH

Knaccugukanms kucior

I'eneTnyeckas cBSA3b BaKHEHMIINX KJIACCOB HEOPTaHUUECKUX BEILECTB
Oxpacka HHIUKAaTOPOB B PA3JIMYHBIX CPElax
DNEeKTPONUTHIECKAs TUCCOITUAITHS

3aBHCUMOCTH CKOPOCTH PEAKIIMU OT Pa3InYHbIX (PaKTOPOB

. Tumnel XUMHYECKHUX peaKUil

OOpatumble peakiun
Boznyx. Kucnopon. ['openne
CreneHb OKHCICHUS

Heopranuueckas xumus (apt. 5-8701-009)

45.
46.
47.
48.
49.
50.
S1.
52.

Howmenknatypa coneit

Kpucramnst

XuUMHYECKast CBSI3b

BasieHTHOCTB

Mojenu aTOMOB HEKOTOPBIX 3JIEMEHTOB
bunapnsie coenuneHus

Crtpoenne aroma

DJeKkTpoHHas opOuTaL



53. CTeneHb OKUCIIEHUS

PacTBopsl. DileKTpoIMTHYEeCKasi tucconuanus (apt. 5-8687-013)
54. JlucriepcHbIE CHCTEMBI

55. CBoiicTBa BOJBI

56. KpuBble pacTBOPUMOCTH BEIIECTB

57. CriocoObI BEIpaXEHUS KOJIMYECTBEHHOTO COCTaBa PaCTBOPOB
58. DIEKTPOIUTHI THAPATAITNS HOHOB

59. PacTBOpeHUE BEIIECTB C MOHHOU CBSI3bIO B BOJIE

60. PacTBopeHue BEIECTB ¢ KOBAJICHTHOM MOJIAPHON CBSI3bIO
61. KHcimoTHO-OCHOBHEIE pEaKITHH

62. Peakiyn noHHOTO OOMEHa

63. I'unponus coneit

64. Nouutsl

65. Cpena BOJHBIX PACTBOPOB

Howmenxknarypa. buHapHbie coeJuHEHUsI

66. Homenknarypa coseit

67. HomeHknaTypa OpraHu4ecKuX COeIHHEHHM

68. IIpenenbHbIE YTIIEBOAOPOABI

69. HernpenenbHbIe yrieBOI0POIBI

70. ®YHKIMOHANIbHBIE IPOU3BOIHBIEC YTIEBOAOPOIOB
CrpoeHue BemecTBa

71. Ctpoenue aToma

72. DnekTpoHHas opOUTaNb

73. Mozenu aTOMOB HEKOTOPBIX 31IEMEHTOB

74. Kpucranmsl

75. Xumuueckas CBsI3b

76. BaneHTHOCTH

77. CTeneHb OKUCIICHUS

OBOPYJOBAHME J1JIs1 TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JTEMOHCTPALIMI

H3mepuTesibHbIe NPUOOPHI:

1. Becol Texanueckue 10 1000 r ¢ rupsmu

2. Becnl yuennueckue 110 200 T ¢ rupsmMu (OHOTOTHYECKHE)
3. Becor qyis ceimyanx marepuainos 10 200 r ¢ rupaMu

4. Becnl anekrponnsie DijitalScale

5. Tepmometp criuptoBoii 1o 1000C

6. Habop apeomerpos (20 mT.)

HarpeBaTejbHble TPUOOPBI:

7. HarpeBatenb i NpOOUPOK 3IEKTPHUECKHUIA



8. bans maboparopHast komOuHupoBanHas (BJIK)
9. [Inutka snekrpudeckas ongHokondopounas "Bacumuca"

10.
11.

CrmaproBku 100 M
CrmaproBku 200 M1

JdemMoHCTpallMOHHBIE

12.
13.
14.
15.
16.
17.
18.
19.
20.

21

KomrutekT mocyapl AeMOHCTPAIMOHHBIN C TPHHAIEKHOCTIMHU
Ha6op mo xuMuu ¢ pe3s00BBIMH COCTHHEHISIMHU

[Tpubop ans momyueHus U cOopa ra3oB (JeMOHCTPAUOHHBIH)
Ha6op nist snextponnza (IeMOHCTPALMOHHBIH )

CTonuK OIBEEMHO-TIOBOPOTHBIN € 2-MSI TUTOCKOCTSIMH

Cronuk noxseMusIit 200x200 mm

Cronuk nogbeMubi 150x150 MM

[ItaTHB mJ1s1 XUMUYECKUX CTAKaHOB

[lItaTuB madoparopusrit xummdecknit (1LLLJIX)

. Crienmanu3upoBaHHble MPUOOPHI 1 anmapatsl Anmnapat Kummna
22.
23.

Anmnapar ['opmana
[Tpubop Anst MILTFOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEaKIH OT yCIOBHM

24. TTpubop i OTyYeHHS TaJOuAaIKaHOB

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

[TpuGop Asns WILTIOCTpAIK 3aKOHA COXPAHEHUS Ta30B
[IpuGop ans onpeneneHus: cocraBa BoO3Lyxa

[TpuGop asst OKKCIIEHUST COUPTa Ha/l MEIHBIM KaTalu3aTopoM
[TpuGop asst M3yveHus ra30BbIX 3aKOHOB (J1A00PaTOPHBII)
Kononka agcop6rmonnas KAn

Ozonarop

[Tpubop Ans moTydeHUS PACTBOPUMBIX TBEPBIX BEIIECTB
MarnurtHas Memaika ¢ MAHOMETPOM

pH-metp

Amnmapar (yCTaHOBKa)AJIsl AUCTUIUISAIIUN BOJBI

AIIXP

KoMiuiekTsI 111 1a00PATOPHBIX ONBITOB U NPAKTUYECKUX 3AHATHH 110 XUMUM

36.
37.
38.
39.
40.

41

JloTok ¢ mocynoil ¥ NpUHAIISKHOCTAMH U1l YYEHUYECKOT0 SKCIIEPUMEHTA
MuxkponabopaTopust Mo XUMUHU

HITXJI Ne 568

taruB nabopatopuslii (ILLJI6)

Ha6op 1o snextponusy (JrabopaTopHEIii)

. [TpuGop asns MoTydeHHs TaTOUIANTKAHOB U CIIOXKHBIX 3(QHUPOB JIa0OPATOPHBIH
42.
43.

[Tpubop ans momyueHus U cOopa ra3zoB
Kommnext nmpodupox (I1X-14, I1X-16) 10 mr.



44

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

. Jepxatens ais npoOUpok

[lraTuB ms mpoOUpoK

KoMiuiekT cTexIssHHBIX majtouek 10 miT.
KoMIutekT cTekIsIHHBIX TpyOOoUeK
Kommuiekt mpo6ok

Yamku BelapuBaTeIbHbIC

JIOKKM JJTsI COKUTaHUS BEIIECTB

[unmp! TUTENbHBIC

Turmm

Ilectuk u crynka

XHUMHYECKHE CTaKaHbI CTEKNI. EMK. 50 M1
Xumuueckue cTakanbl cTekII. éMK. 100 M
XHUMHUYECKHE CTaKaHbI CTeKNI. EMK. 250 Mt
Boponku crexnsaHbIe 1a00paTopHBIC
N3meputensHbie TUITUHAPHI

MeH3ypku

Konba mnockomonnas

Boponka penurenbHas






