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IHosicHuTeIbHASA 3aNIMCKA

[IporpaMMa mo XMMHHM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl COCTaBJeHa Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOSHHS OCHOBHOW 00Opa3oBaTeibHOI MpOrpamMMbl OCHOBHOI'O OOILEro
oOpasoBanms, mpexacraBieHHbx B PI'OC OO0, a Takke Ha OCHOBe (demepanbHOM padoueit
IpOrpaMMbl BOCIIUTAHHUS M C y4ETOM KOHIICTIIMU MpPEerojaBaHus y4eOHOro mpeamera «XHUMHS» B
oOpasoBarenbHBIX opranu3anusx Poccuiickoit deneparum.

CornacHo cBoeMy Ha3HAuEHHUIO pabodyas mporpamma JHaéT TMPeNCTaBICHUE O MENsAX, OOIIeH
CTpaTeruu oO0y4eHHs, BOCIUTAHUS U Pa3BUTUS OOYHAIOIIMUXCS CPEICTBAMU y4eOHOro MpeaMmeTa
«XUMHS»; YCTaHABIMBACT 0053aTEIbHOE MIPEMETHOE COJIEpKaHKE, TIPEAYyCMaTPUBAET paclpeeieHue
€ro 1o KjlaccaMm U CTPYKTYpPUpPOBAHHE €ro 0 pa3zesiaM U TeMaM Kypca, OIpeesiseT KOJINYeCTBEHHbIE
U KaueCTBEHHbIE XAPAKTEPUCTUKH COAEPIKAHMSI; NAET MPUMEPHOE PACIpENEIeHUE YUeOHBIX 4acoB I10
TEMaTUYECKHM pa3ziesiaM Kypca U PeKOMEHIYyEeMYIO (IPUMEPHYIO) MOCJIEJOBATEIbHOCTh UX U3YUYEHUs
C Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4e€OHOTO MpoIecca, BO3PaCTHBIX
0COOCHHOCTEH 00y4YarolIUXCs; OMpeesieT BO3MOXKHOCTH IMpeaMeTa Ul peai3aluu TpeOoBaHUM K
pe3yabTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeNbHOW MPOTrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, a Takke TpeOOBaHUI K pe3yibTaraM OOy4YeHHS XMMHUHM Ha YpOBHE Lieled H3ydeHHs
npeaMeTa U OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBHON JESITEIBHOCTH/ YYCOHBIX JCHCTBHH yYCHHKA
110 OCBOCHHIO Y4EOHOTO COJEpIKAHUSI.

3HaHWE XUMHH CIY)KAT OCHOBOH JUIsi (OpMHpOBaHUS MHPOBO33PEHHS YEJOBEKa, €ro
MPEJICTABJICHUI O MaTepUAIbHOM EIMHCTBE MHUPA; BAXKHYIO POJIb UTpaloT (hopMHpyeMble XUMHUEH
IIPEJICTABICHMS O B3aUMOIIPEBPALLEHUSAX IHEPTUHU U 00 BOJIOIMY BELIECTB B IPUPOJIE; COBPEMEHHAs
XUMHs HampaBlieHa Ha peHIeHHE IO00albHBIX MPOOJIeM YCTOWYMBOTO pPAa3BUTHS YEIOBEUECTBA —
CBIPBEBOM, IHEPTETUUECKOMN, TUIICBOM U HKOJIOTHYECKOI 0€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuenue npenmera:

1) cnocoOcTByeT peanu3aliui BO3MOKHOCTEH JJIsl CaMOpa3BUTHS M (OPMUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ o01Iei U (yHKIIMOHATIbHONU IPaMOTHOCTH;

2) BHOCUT BKJIaJ B ()OPMHPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH MOAPOCTKOB,
HABBIKOB UX CaMOCTOSITEIbHON Y4eOHOU JesTeNbHOCTH, SKCIEPUMEHTANBHBIX U HCCIIEI0BATEIbCKUX
YMEHUH, HeOOXOAMMBIX KaK B TIOBCEIHEBHOW )KU3HHU, TaK U B MPO(ECCHOHAIBLHON IATEIbHOCTH;

3) 3HAKOMHT CO CHEenU(pUKONR HAYIHOTO MBIIUICHHS, 3aKIabIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsIa
Ha €IUHCTBO TMPHUPOABI U 4YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM J3TalloM B (OpMHpPOBAHUU
€CTECTBEHHOHAYy4YHOW IPaMOTHOCTH MOJPOCTKOB;

4) criocoOCTBYeT (GOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHOHAYYHBIM 3HAHHSM, K
NPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJOrMYECKOe 00pa30BaHHE MIKOJIbHUKOB.

HasBannusle HampaBiieHuss B OOy4ye€HUM XMMHHM OOECIEUMBAIOTCA CIEUU(DUKON copepx aHUs
MpeIMeTa, KOTOPBIH SIBIsIeTCs MeAarornyecky aJlaliTHPOBAHHBIM OTpaykKeHUEM 0a30BOI HAYKU XHUMHH
HAa OIpPENEIEHHOM JTare €€ pa3BUTHS.

Kypc XuMum OCHOBHOM IIKOJBI OpPHUEHTHUPOBAH HAa OCBOCHHME OOYYalOUIMMKCS OCHOB
HEOPraHMYECKON XMMHUU U HEKOTOPBIX MOHATHHI U CBEJCHHUI 00 OTAENBHBIX 00BEKTaX OpraHUYeCKON
XUMUHU.

CrpykTypa coaepxaHus mpeaMera chOpMHUpPOBaHA HA OCHOBE CHCTEMHOIO IMOAXOJa K €ro
nzydyenuto. CoziepkaHue CKIabIBA€TCA U3 CUCTEMBbI MOHATUN O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMbl TMOHATUH O XUMHYecKoH peakuuu. OOe 3TH CHUCTEMBI CTPYKTYpHO OpPraHHM30BaHBI MO
MPUHIIMITY [1OCJIEJIOBATEIbHOTO Pa3BUTHSI 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUNA Pa3HOrO
YPOBHS:  aTOMHO-MOJIEKYJSIDHOTO ~ Y4E€HHS KaKk OCHOBBI BCETO  €CTECTBO3HAHUS, YpPOBHS
ITepnonnueckoro 3akoHa /1. 1. MeneneeBa Kak OCHOBHOTO 3aKOHA XMMHH, YYEHHS O CTPOCHHH aTOMa
U XUMHMYECKOU CBS3H, NMPEACTaBICHUI 00 3IEKTPOIUTUYECKON TUCCOIMALMU BEIIECTB B PacTBOpaXx.
TeopeTnuecknue 3HaHUS paccCMaTPUBAIOTCS HA OCHOBE AMIIUPHUECKU IMOJYUYEHHBIX U OCMBICICHHBIX
(akToOB, pPa3BUBAIOTCS IMOCIEIOBATEIFHO OT OJHOTO YPOBHS K JAPYrOMY, BBITONHSSA (DYHKIIMU



OOBSICHEHUS ¥ TIPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHUS U
MIOJIyYEHUS N3Y9aEeMbIX BEIECTB.

Takast opraHu3anus COJACpX aHUA Kypca CIOCOOCTBYET MPEICTABICHUI0 XHWMHYECKOM
COCTAaBJIAIONICH HAay4YHOM KapTHHBI MHpa B JIOTMKE €€ CHUCTEMHOM npuponsl. Tem cambiM
obecrieynBaeTcsi BO3MOXKHOCTh (OPMHUPOBAHHUA Y OOYYArOIIMXCS I[IEHHOCTHOTO OTHOIIEHHUS K
Hay4YHOMY 3HAaHHUIO U METOJIaM II03HaHMsI B HayKe. BaXXHO Takyke 3aMETUTh, YTO OCBOCHUE COJIEPIKaHUS
Kypca MPOUCXOJUT C INPUBJICUECHUEM 3HAHUI U3 paHee M3YUYEHHBIX KypcoB: «OKpyKarouuil MHUp»,
«buomnorus. 5—7 knaccel» u «du3uKa. 7 KIace.

esn u3yvenust yueOHoOro npeamera « XuMHs»

[Tpu u3ydyeHnn «XuMUN» NPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB XMMHYECKOH HAyKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSA, MPAKTUYECKOH JEATEIIbHOCTU YeJIOBEKa W KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajadya IpeIMeTa COCTOUT B (OPMHPOBAHUU  CUCTEMBI
XUMHYECKUX 3HAHUM — BaKHEUIMX (AKTOB, MOHATHHA, 3aKOHOB U TEOPETUYECKUX IMOJIOKCHUH,
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOIO XapaKTepa, sI3blKa HAYKU, 3HAHUH O HAayYHBIX METOIAax
M3yYeHHs BEIIECTB M XMMHYECKHUX DPEaKlIui, a Takke B (OPMUPOBAHMHM M PA3BUTUH YMEHHH H
CIIOCOOOB JIeATEILHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM, HAOJIIOJICHUEM U NIPOBEICHUEM XMMHUYECKOTIO
SKCIIEPUMEHTA, COOJIIOJIEHUEM IpaBUJl OE30MaCHOrO OOpaIleHMs] C BELIECTBAMH B IOBCEIHEBHOMN
KU3HU.

Hapsiny ¢ stuM nenu usydeHus mpeamera B MPOrpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOro olIiero obpazoBaHus. CerogHs B 0Opa3oBaHUU
0c000 3HAUYMMON TPU3HAETCA HANPABICHHOCTH OOyUYeHHsI Ha Pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Iel KyabTypbl. OOydeHHEe YMEHUIO YUUTHCSA U MPOJOJIKATh CBOE
00pa3oBaHNE CAMOCTOSTEIILHO CTAHOBUTCS OJTHOM M3 BaKHEHIINX (QYHKIMK yIeOHBIX MPEIMETOB.

B cBsA3M ¢ 9TUM IIpU H3Yy4EHMM NpEeIMETa B OCHOBHOM IIKOJE€ JOMMHMPYIOIIEE 3HA4YECHHE
npuoOpenTu Takue e, Kak:

— (opMHpOBaHHE HUHTEUIEKTYaJbHO pa3BUTONW JIMYHOCTH, TOTOBOM K caM00oOpa3oBaHUIO,
COTPYJHHUYECTBY, CaMOCTOSATEIbHOMY IMPHUHATHIO PEIICHUH, CIOCOOHOHN aganTHpoBaThCsl K OBICTPO
MEHSIOLMMCS YCIIOBUSIM JKU3HH;

— HamnpaBJIE€HHOCTh OOYyYEHUS HA CUCTEMATHUYECKOE MPUOOIEHUE YUAIUXCS K CaMOCTOSATEIbHON
MI03HABATENBbHOM JIeATENIbHOCTH, HAayYHBIM METOJaM IIO3HaHUs, (OPMHUPYIOUIMM MOTHBALMIO U
pPa3BUTHE CIIOCOOHOCTEH K XUMHH;

— obecrieyeHue  yCJIOBUHM, CIIOCOOCTBYIOIIMX MNPHUOOPETEHUI0  OOY4YaloOIIMMUCS  OIbITA
pa3HOOOpa3HOW JEATEIbHOCTH, IO3HAHUS M CAMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIHI), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHUE JUIS PA3JIMUHBIX BUIOB JIESTEILHOCTH;

— (¢opMupOBaHHE YMEHUN OOBSACHATH U OLICHUBATh SBJICHUS OKPY>KAIOIIEr0 MUpa Ha OCHOBAaHUU
3HAHUU U OIBITA, IOJYYEHHBIX IPA U3YYEHUN XUMHUH;

— ¢opMupoBaHUe Yy OOy4arolmMXcss T'YMaHHUCTHUECKMX OTHOILIEHUH, MOHMMAaHUS LEHHOCTU
XUMHAYECKUX 3HAHUH [T BBIPAOOTKU SKOJIOTHYECKHU 1[€JIeCO00pa3HOro MOBEICHHs B ObITY M TPYIOBOM
NeSITEIbHOCTH B LIEJSIX COXPAHEHHUSI CBOETO 3/10POBbsI U OKPYKArOIIel IPUPOIHOM Cpeabl;

— pa3BUTHE MOTHMBALIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U CAMOBOCIIUTaHMIO HA
OCHOBE YCBOEHHS O0IIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Mpoduiis u
HaNpaBJICHHOCTH JalbHENIIEro 00yYeHHU .

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM IVIaHe

B cucreme obmiero oOpa3oBanHusi «XUMHS» MpHU3HAHA 0053aTENbHBIM Y4YEOHBIM IPEIMETOM,
KOTOPBIA BXOJHUT B COCTaB MpeAMETHOW obsactu «EcTecTBEeHHOHAy4YHBIE MPEAMETHI». Y4eOHBIM
IUIaHOM Ha e€ m3ydeHue oTBeneHO 136 y4eOHBIX yacoB — mo 2 4 B Hexemo B 8 m 9 kiaccax
COOTBETCTBEHHO.

Ha 6a3e nentpa «Touka pocrta» oOecreuyuBaeTcs peanu3alus 00pa3oBaTEIbHBIX MPOrpaMM
€CTECTBEHHOHAyYHOW M TEXHOJIOTMYECKON HampaBiIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSAMH 3aKOHOJATENbCTBA B cepe oOpa3oBaHus U ¢ yu€ToM pekoMeHaanuii denepanbHOro



orepaTtopa yuyeOHoro npeamera «Xumusi». OOpa3oBarenbHasi MporpaMma MO3BOJIIET UHTEIPUPOBATH
pealin3yemMble 3/1eCh MOJIXObl, CTPYKTYPY U COZAEpKaHHe MPH OpraHu3aluuu o0y4yeHus: XuMuu B 8—9
KJ1accax, BEICTPOSHHOM Ha 0ase JIto00ro U3 JIOCTYIHBIX y4eOHO-MeToqrnuecKux Komiuiekcos (YMK).

Hcnonb3oBanue o0opynoBanus 1eHTpa «Touka pocTay MO3BOJISET CO3/1aTh YCIOBHUS:

® JIUIsl paCIIMPEHUs COJIEPKAHUS IIKOJILHOTO XHMHUYECKOTO 00pa30BaHNUS;

® ISl NOBBILICHUS TIO3HABATEILHOM aKTUBHOCTU O0YYaIOLIUXCS B €CTECTBEHHOHAYUHOM
obacTy;

® Ui pa3BUTUA JUYHOCTH peOeHKa B mpoiecce 0O0yd4eHUsS XUMHUHU, €ro CIOoCOOHOCTEH,
(GbopMUPOBaHUS U YIOBIETBOPEHHS COLUAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

® ISt pabOTHI C OJIAPEHHBIMU IIKOJIbHUKAMHU, OPTaHU3AIMHI UX Pa3BUTHS B PA3IMYHBIX 001aCTsIX
00pa3oBaTeNbHOM, TBOPUECKOH IEATEITHHOCTH.

[Tpumensiss uudpoBbie adOpaTOpUM HAa YpOKaxX XHMMHUH, Yy4allMecs CMOTYT BBINOJIHHUTD
MHOKECTBO JIA0OPATOPHBIX Pa0dOT U IKCIIEPUMEHTOB IO MPOTPaMME OCHOBHOM IIKOJIBI.

Onncanue MaTepuabHO-TeXHUYeCKOl 0a3bl neHTpa «Touka pocTay, UCHOJIB3YEMOIO IS
peanu3anuu 00pa3zoBaTEIbHBIX MIPOTpaMM B paMKax MPErnoIaBaHus XUMUU

Hugposaa (komnvromepuasn) navopamopus (11JI), mporpammHO-anmapaTHbI KOMILIEKC,
JATYNKOBAs CUCTEMa — KOMIUIEKT y4eOHOTro 00OpyHOBaHMs, BKIIOYAIONIMN H3MEPUTEIBHBIN OJIOK,
uHTepdeiic KOTOpPOro Mo3BOJSET OOECHeurBaTh CBS3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U HaOOp
JTATYMKOB, PETUCTPUPYIOIINUX 3HAUYCHUS PA3TUYHBIX (PU3NUECKUX BEITUUHH.

Jdamuyuk memnepamypol niamuno6vlii — INPOCTON U HAAEKHBIA NATUMK, NPEIHAZHAYECH IS
M3MEPEHHST TEeMIEpaTyphl B BOJHBIX pacTBOpax M B ra3oBbIX cpenax. Mmeer pa3nuyHbld quanazoH
n3mepenuit ot — 40 go +180 °C. TexHuueckre XxapaKTepUCTUKU JTaTUYMKA YKa3aHbl B UHCTPYKLUH T10
JKCIUTyaTaIUH.

Jlamyuk memnepamypusl mepmonapuulii IpeHa3HAuEH A u3MepeHus temmepatyp a0 900 °C.
Hcnonw3yeTcst mpu BBIIOIHEHUH padOT, CBSI3aHHBIX C U3MEPEHUEM TEeMIIepaTyp IUIAMEHH, IUIABJICHUS
U Pa3JI0KEeHUS BEIECTB.

Jlamyuk onmuueckoii naomuocmu (Konopumemp) — TpPEIHA3HAYEH /I U3MEPEHUs
ONTUYECKON TUIOTHOCTH OKpAILlIEHHBIX pacTBOpOB. Vcmonb3yercs mpu uzydeHun Tem «PacTBopbi»,
«CKOpOCTh XUMHUUYECKHUX PEAKIIUIY, ONPEACTICHUN KOHIIEHTPAIIMK OKPAIIIEHHBIX HOHOB.

Jlamyux pH nipenHa3HavyeH Ui U3MEpPEHUsl BOJIOPOAHOro nokaszatens (pH) BoaHBIX pacTBOpOB
B Pa3IUYHBIX UCCIIEIOBAHMIX OOBEKTOB OKPYKAIOIIEH CPEJIbI.

Jamuuk 971eKMPONPOBOOHOCHU npeaHa3HauYeH JUTSt U3MEPEHUS yAeIbHOU
AJIEKTPONPOBOAHOCTH KUIKOCTEH, B TOM YHCJIE M BOJHBIX PAcCTBOPOB BemlecTB. [Ipumensercs npu
M3YyYEHUU TEOPHM DJIEKTPOJIUTHYECKOM NHCCOLMALNU, XapaKTEPUCTUK BOJHBIX pacTBOpPOB JlaTumk
XJIOPUA-UOHOB HCTONB3YETCS I KOJMYECTBEHHOTO ONpENeNeHUs COJEp)KaHUs HOHOB XJopa B
BOJHBIX pAacTBOpax, MOYBE, MPOAYKTax NuTaHuA. K [NaTyuKy MNOJKIIOYAETCSs HOHOCEIEKTUBHBIN
anektpon (MCD) (pabGoumii »IEKTpON), TMOTEHIMAT KOTOPOTO 3aBHUCUT OT KOHIICHTPAIMH
OMpeAesieMOro HOHA, B JaHHOM clydae OT KoHieHTpaimu aHuoHoB Cl-. Tlorenmman HCD
OTIpE/IEIISAIOT OTHOCUTENIBHO 3JIEKTPO/Ia CPaBHEHUS, KaK MIPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuux nHumpam-uonoé TpeAHA3HAYEH [ KOJMYECTBEHHOTO ONpPENEJIeHUs HUTPATOB B
Pa3IMYHBIX 00BEKTaX OKPYKAIOIICH Cpe/bl: BOJIE, OBOIIAX, (PyKTaX, KOJTOACHBIX U3ICTHUSIX U T.I.

Mukpockon yughpoeoii nipenHazHaueH IS U3ydeHHUs (OPMBI KPUCTAJUIOB U HAONIOACHUS 3a
POCTOM KPHUCTAJJIOB.

Annapam 0aa npoeedenusn xumuueckux peaxyuut (AIIXP) npenHasHaueH s MOJy4EeHUS U
JIEMOHCTPAIIMH CBOWCTB TOKCHYHBIX MApOB M Ta30B. JTH BEIIECTBA MOJYYAOTCS B KOJIOE-peakTope, u
npu HarpeBaHuu (uiu Oe3 HarpeBaHHWs) ra3000pa3HbIC BEIIECTBA MPOXOJAT Yepe3 MOTIOTUTEIbHbBIE
éMKocTH (HaAcaJKv) C pacTBOpaMH pPEAareHTOB, BCTYMAlOT C HUMH B peaknuio. M30BITOK rasa
MOTJIONIAETCS KUIKUMU U TBEPABIMH peareHTaMH, a TaK)Ke€ aKTUBUPOBAHHBIM YriiéM. Amnmapar yaiie
BCETO MCTOJB3YIOT JJIs TTOTYYEHUS U JIEMOHCTPAIIMHA CBOMCTB XJI0pa, CEPOBOOPO/IA.



Ilpuobop ona demoncmpayuu 3a6UcCUMOCU CKOPOCHMU XUMUYECKUX PEAKYUI OM PA3AUYHbIX
¢akmopoe WCTIONB3YIOT NpU H3y4eHUHM TeMbl: «CKOpPOCTh XMMHMYECKOHM PpEakLHUW» M TEIUIOBOTO
spdexra xumuueckux peakiuil. IIpubop naér BO3MOKHOCTH AKCHEPUMEHTAIBHO HCCIIEA0BAThH
BIMSIHUE HAa CKOPOCTh XMMMYECKMX pEaKLUH Cclenyromux (akTopoB: NPUPOAbI pearupyrolux
BEIIECTB, KOHIICHTPALMU PEarHpyOIUX BEIIECTB, IUIOMAAN TPaHUIIBI pas3ziena a3 B TeTepOreHHbIX
cucreMax (IMOBEpXHOCTH CONPUKOCHOBEHHUS MEXKJy pPEarupyrollMMH BeIIeCTBAaMM), TeMIEepaTypsbl,
KaTajau3aTopa, MHTHOUTOpa.

Ilunemka-0o3amop — TPUCIIOCOOJIEHHE, UCIOIb3yEMOE B J1a0OpaTOpUU Ul OTMEPUBAHMS
orpene€HHOro 00béMa KUAKOCTH. [IUmeTky BHITYCKalOTCSl IEPEMEHHOTO M MTOCTOSIHHOTO 00BhEMa. B
KOMIUIEKTbl 000pYIOBaHMs sl MEIULMHCKHUX KJIacCOB BXOAAT YIOOHBIE IHUIETKU- J103aTOPBI
OJHOKAHAJIbHbIE, IMO3BOJSIONINE HACTPOUTH HEOOXOIUMBIH 00BEM OTOMpAaEeMO >KUAKOCTH B TPEX
Pa3IMYHBIX JUANa30HAX.

bana kombéunuposannas TpeqHA3HAYCHA JJIS HArPEeBa CTEKISHHBIX W (HapPOpOBBIX COCY/IOB,
Korga TpeOyeTrcs co3JaTh BOKPYI HAarpeBaeMoro cocyga pPaBHOMEpPHOE TeMIlepaTypHOe IIoJIe,
n30exaTh HCIOJIb30BAHUS OTKPHITOTO TUIAMEHHW M PACKAIEHHOW 3JeKTprueckoi crmpamu. Koprryc
KOMOMHUpPOBaHHON OaHu cnenaH u3 amoMuHus. JKHIKOCTHas 4YacTh KOMOMHHMPOBAHHOM OaHM
3aKpBIBACTCS KOJIbLIAMU PA3IIMYHOIO JUaMeTpa.

Ilpubop ona nonyuenua 2a3068 UCNONB3YETCS IS MOTY4E€HUS HEOOJBIIMX KOJMYECTB ra3oB:
BOJIOPOJia, KUCIIOpoAa (U3 NepOKCHIa BOJIOPO/Ia), YIJIEKUCIIOro ras3a.

Hcnonb3oBanue ob6opynoBanus «Touka pocta» npu peanuzanuu qanHoit OIl mo3Bonser co3pathb
YCIIOBHUSL:

- JUI pacIIMPEHUs COJePKAHNUS ILIKOIBHOTO XMMUYECKOTO 00pa30BaHus;

- JUIs IOBBILIEHMSI TIO3HABATEIbHON aKTUBHOCTH O0YYalOUINXCS B €CTECTBEHHOHAYYHOU
obnacTy;

- 1715 pa3BUTHS JINYHOCTU peOEHKA B IIpoliecce 00yueHus: XMMUHU, €ro CIIOCOOHOCTEM,
(bopMHpPOBaHUS U YAOBIETBOPEHUS COLMAIBLHO 3HAUUMBIX MHTEPECOB U MOTPEOHOCTEH;

- 17151 paboTHI ¢ OJapEHHBIMH IIKOJIBHUKAMHU, OPTaHU3AIMN WX PAa3BUTHUS B PA3ITUYHBIX 00JIACTIX
00pa3oBaTeNbHON, TBOPUYECKOMN 1EATEIILHOCTH.

Conep:xanue yueOHOro npeamera « XuMmus»

8 KJIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE OHATHS

IIpenmer xumuu. Posp XvMuM B XKM3HU 4enoBeka. Tena u BemiecTtsa. dusznueckue CBOMCTBA
BEIIECTB. ATrperaTHoe COCTOsHHE BemlecTB. [IOHSATHE O MeToJax MO3HAHUS B XUMHUU. XHUMHUS B
cucreme Hayk. UncTtole BemecTBa U cMecu. CriocoObl pa3feNieHus: CMECei.

ATOMBI U MOJIEKYJBl. XUMHYECKHE d71eMeHThl. CUMBOJIBI XMMUYECKUX 3J1eMeHTOB. [IpocThie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHUX D3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTENbHAsA MOJEKYIJsipHas macca. MaccoBas
JI0JI1 XUMHUYECKOTO JIEMEHTA B COCIMHEHHH.

®u3nuecKue U XMMUYECKUE SIBJICHUSA. XUMHUYECKasi peakius U €€ NpU3HaKU. 3aKOH COXPAHEHUS
Macchl BEIIECTB. XHMMHUUYECKHE ypaBHeHMs. Kiaccupukaius XUMHUYECKUX peakuuid (COoeaMHEHHUS,
pa3ioXKeHUs, 3aMeIleHuUs, OOMEHA).

Xumuueckuil dKcnepumeHnm:. 3HAKOMCTBO C XHMHUYECKOW NOCYAOH, ¢ IpaBWJIaMu pabOThl B
naGopatopuu ¥ mpuéMamu obpaiieHust ¢ JabopaTOPHBIM 000pyIOBaHMEM; H3y4eHHE M ONHMCaHHe
¢bu3nyecKux CBOWCTB 00pa3l0OB HEOPraHMYECKUX BeUIECTB; HaOMroAeHHe (U3nMUecKkux (TIIaBIeHHUE
BOCKa, TasHUE JIbJIa, PACTHpPaHUE caxapa B CTYIKE, KUMEHUE U KOHACHCAIUS BOJbI) M XUMUYECKHX
(ropeHue cBeYM, MPOKATMBAHWE MEIHOW IMPOBOJIOKU, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOH) SIBJICHUH,
HaOII0/IeHNEe U OMHCAaHWE MPU3HAKOB MPOTEKAHUS XMMUYECKUX PEeakiuil (pa3iokeHue caxapa,



B3aUMOJICHCTBHE CEPHON KHUCIOTHI C XJOpUIOM Oapusi, paszioxkeHue runppokcuga menu(Ill) mpwm
HarpeBaHWH, B3anMOJICHCTBHE Kese3a ¢ pacTBopoM coy Menu(Il)); n3yuenne cnocoOoB pa3aeneHus
cMeceil (C TIOMOINBID MarHuTa, (QWIBTPOBAHME, BBIMMAPUBAHUE, IUCTWLIAIMSA, Xpomarorpadusi),
MIPOBEJICHUE OYMCTKU MOBAPEHHOW COJIM; HAOJIIOJIEHUE U OIMCAHUE PE3yNIbTaTOB MPOBEJICHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MACChI; CO3/1aHUE MOJENIENH MOJIEKY (I1apOCTEP/KHEBBIX ).

BasxHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB

Bo3nyx — cMmech razoB. CocrtaB Bo3nyxa. Kuciaopox — 35eMEHT M IPOCTOE BELIECTBO.
Haxoxnenue kucimopojga B mpupojae, (pu3MuecKkue M XUMHUYECKHE CBOWCTBA (PEaKLUUU TOPEHHSA).
Oxcupnpl.  Ilpumenenue kucimopoaa. CrnocoObl MOMy4YeHHs] KHUCIOpoAa B JiabopaTopuu U
npoMbluieHHOCTH. KpyroBopor kucinopona B mnpupone. O30H — aIoTponHas MOIUBUKAIHS
KHCJIOPO/JIa.

TermmoBoit  3dexr XuMHUECKOW peakiuH, TEPMOXUMHUYECKHE YPaBHEHHUS, O3K30 H
SHIOTEPMUYECKHE peaKUuU. TOIUIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHUE TAPHUKOBOTO
a¢dekra, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocrtoe BemecTBo. HaxoxaeHue Bojgopoaa B npupoje, pusndeckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI moydeHus. KucinoTter u conu.

KonnuectBo BemectBa. Monb. Monsipuas macca. 3akoH ABoraapo. MonsipHblii 00bEM razos.
PacuéTel 10 XUMHYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOJbl. Boma kak pactBoputenb. PactBopel. HacelmieHHble U
HEHaCBILIEHHbIE PacTBOPHL. PacTBOprMOCTH BeliecTB B Bojae. MaccoBasi 10 BELIECTBa B PACTBOPE.
Xumnueckue cBorctBa Boabl. OcHoBaHus. Ponb pacTBOpOB B MHpUPOJE U B KU3HU YEJIOBEKA.
Kpyrosopot Bozbl B ipupojie. 3arpsi3HeHre NpUpoIHbIX BoA. OXpaHa U OUUCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranmueckux coeauHenuit. Oxkcunpl. Knaccudukanus  okcHIoB:
coneoOpasyomue (OCHOBHBIE, KHCIOTHBIC, aMm(oTepHble) M HecoieoOpasywmue. HomeHkmarypa
OKCHJIOB (MEXIyHapoaHas U TpuBUaibHas). DHU3WYECKHE M XUMHYECKHE CBOICTBAa OKCHJIOB.
[Tony4yenue okcuaoB.

OcHoBanusi. Knaccudukanuss ocHoBaHuiM: MIENOYM U HEPACTBOPHUMBIE  OCHOBAHMS.
Homenknarypa ocHOBaHUI (MEXIyHapoJIHasi U TpuBUaibHAas1). PU3NUYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [loyueHne ocHOBaHUM.

Kucnotel. Knaccuduxarus kuciaor. Homenknarypa KUcCioT (MeXIyHapOaHAs U TPUBHAIIbHAS).
Pu3nyecKue 1 XMMHUYECKUE CBOMCTBA KUCIOT. Psax aktuBHocTn metasuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. HomenknaTtypa comneit (MeXIyHapoJIHas W TpuBHaibHas). OU3NYECKHE U XHUMHUYECKHE
corctBa coised. Ilomydyenue coneil. ['eHeTmdeckas CBA3b MEXAY KIACCaMH HEOPTaHUYECKHX
COCJTMHECHUH.

Xumuueckuul dKcnepumenm: Ka4eCTBEHHOE ONPEICIICEHHE COAEpMaHHS KHCIOpOJa B BO3JYXE;
NoJlydeHue, coOupaHue, paclo3HaBaHME M H3Y4YEHHE CBOMCTB  KUCIOpoAa; HaOmroieHue
B3alMO/JICICTBUS BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HUKHOBEHHS M TNPEKpAIICHUs TOpPEHUs
(moxxapa); o3HaKOMJIEHHE C OoOpa3lamMM OKCHJIOB M OMNMCAaHUE UX CBOMCTB; MOJydyeHHE, COOMpaHHe,
pacro3HaBaHHE U W3Y4Y€HHE CBOMCTB Bojopoja (TOpeHHe); B3aUMOJAEWCTBHUE BOJOPOAA C OKCUAOM
meau(Il) (BO3MOXKHO HCHONB30BaHME BHUAEOMATEpHasoOB); HaOMIOAEHHE OOpa3lOB  BELIECTB
KOJMYECTBOM | MOJb; WHCCIeoBaHUE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IUYHOU
pacTBOPUMOCTBIO; NPUTOTOBJIIEHUE DPACTBOPOB C ONPEAEIEHHON MacCcOBOM [0JIell PacTBOPEHHOIO
BEIIECTBa; B3aUMOJIEHCTBHE BOJABI C MeTaJUIaMH (HAaTpUEM U KaiblMeM) (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPHAJIOB); OIpEJeIeHHe pPACTBOPOB KHCIOT M IIEJOYed C TOMOIIbIO HHAMKATOpPOB;
uccleoBaHle 00pa3lloB HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB; HAONIO/IEHWE H3MEHEHHS
OKpacK{ UHJIMKATOPOB B PACTBOPAX KHUCIOT U LIEJN0YEH; n3ydeHue B3aumoaencteus okcuaa meau(ll) c
pacTBOPOM CEpHOM KHUCJIOTHI, KHUCJIOT C MeETalllaMH, peakuuil HeHTpaau3alnuu; IMOoJIyYeHue
HEpPacCTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOIO METajljla JIPyTMM M3 pacTBOpa COJIM; PEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxkHeillne kiacchl HEOPraHUYeCKUX COeAUHEHUI.



Iepuonuveckuii 3akon u Ilepuoamyeckasi cucremMa xuMudeckux 3viementos /. H.
Menpeneesa. CrpoeHue aroMoB. XuMH4YecKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE
peakuun

[lepBble MONBITKH KIACCH(PUKALUU XUMHUYECKHX 3JeMEeHTOB. [loHSATHE O Tpymmax CXOTHBIX
3J€MEHTOB (ILIETIOYHBIE U IIEIO0YHO3EMENbHBIE METaUIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpble 00pa3zyroT aMmdorepHbie okcuabl U ruapokcuibl. Ilepuonnueckuit 3axon. [lepumomuueckas
cucrema xummyeckux snemeHtoB J[. M. MenneneeBa. KoporkonepuoaHas M JJIMHHOIIEPUOIHAS
dbopmel [leproauueckoit cuctembl XxumMuueckux 3aemeHToB 1. 1I. MenaeneeBa. Ileproasr u Tpymimsl.
Du3nyUecKuil CMBICI OPSAJIKOBOTO HOMEpPA, HOMEPOB MEPUO/Ia U TPYIIILI SJIEMEHTA.

Ctpoenune aroMoB. CoctaB aToMHbIX snep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
oboitouek aromoB TepBbIx 20 xumudeckux 3meMeHToB [lepuoandeckoii cucremsr . . Menneneesa.
XapakTepucTuka XMMHUYECKOr0o 3JIeMEHTa IO ero mnosnoxeHuto B Ilepmonmueckon cucreme J[. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETaJUIMYECKUX CBOWCTB IO Tpynnam © mnepuogam. 3HadeHue llepuogmyeckoro 3akoHa u
[lepmonnueckoil CcHCTEMBI XMMHUYECKHX DJJEMEHTOB Ul pa3BUTUA Hayku M npaktuku. . .
MeHnaeneeB — y4€HbIN U IPaKJaHUH.

Xumuyeckasi cBsi3b. KoBaseHTHas (MOJIIpHAst U HETIOJISIPHAs) CBSA3b. DJIEKTPOOTPHUIATEILHOCTD
XUMHUYECKUX AJIeMEHTOB. lOHHas CBS3b.

Crenenb oxucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. [Iponeccel OkucCIeHUs U
BoccTaHOBJIECHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil 3Kcnepumenm:. H3ydeHUE OOpa3lOB BEIIECTB METAUIOB M  HEMETAIIOB;
B3aUMOJICHCTBME THJIPOKCHIA IIMHKA C PACTBOpAMU KHCIOT M IIEJIOYeH; IMPOBEJACHHE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIuil (TOpEeHUe, peaKiuu
pa3IoKEeHus, COCAUHEHUS).

MexnpeamMmeTHbIe CBSI3H

Peanuzanus MeXnpeIMETHbIX CBS3€M NMPU M3YYEHUU XMMHUH B 8 KJIACCE OCYILECTBISECTCA Yepe3
WCIIOIb30BAaHUE KaK OOIIMX ECTECTBEHHOHAYYHBIX TOHSATHUH, TaK M TOHATHH, SBISIOMIMXCA
CUCTEMHBIMU I OTACNbHBIX MPEJAMETOB €CTECTBEHHOHAYYHOTO IMKiIa. OOIIMe ecTeCTBeHHOHAYYHbIe
MOHSATHUSA: HAYYHBIM (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIN3, CHHTE3, KIIaCCU(PUKAIIHS, TEPUOTUIHOCTD,
HaOIoIeHNe, SKCIIEPUMEHT, MOICTTUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®dusnka: wmarepus, aToM, DJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIUA, H30TOIBI,
PaZOaKTUBHOCTH, MOJIEKYJIa, ANEKTPUUYECKUN 3apsill, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, T'a3, GU3NYECKUE BETUYNHBI, UHUIIBI U3MEPEHHS, KOCMOC, TIIaHETHhI, 3BE3/1bI, COJTHIIE.

buonorus: ¢porocuntes, apixanue, buocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpanbl, TOPHbIE MOPOJIbI, MOJE3HBIE HCKOIMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHYeCKasl peakuus

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucreMa xuMuudeckux sneMeHToB [[. M. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHU CBOWCTB XMMHYECKUX AJIIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, KallUsl, KalbIUsl W UX COECIUHEHUU B COOTBETCTBUM C TMOJOXEHHEM D3JIEMEHTOB B
[Iepnonnueckoil cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHnue BelecTBa: BUAbI XUMUYECKON CBSI3U. TUIBI KPUCTANIMYECKUX PEMIETOK, 3aBUCUMOCTD
CBOMCTB BEIIECTBA OT THNA KPUCTALNINYECKON PEIIETKU U BUJA XUMHUYECKON CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB (MEKIYyHAPOIHAS U TPUBUATBHAS).
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJIacCaM HEOPTaHWYECKUX COCTUHEHUH,
T€HETUYECKasi CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Knaccudukanuss XMMUYECKUX pEaKIUil MO0 pa3IuYHBIM TpHU3HAKaM (10 YUCIYy M COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHUCIICHHS



XUMHUYECKHUX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO YYaCTHIO KaTaiau3aTopa). JK30- U DHIAOTEPMUYECKUE
peakuuu, TepPMOXUMHUYECKUE YPABHEHMUS.

[Tonsatue o ckopoctd XuMHUeckoil peakiuu. [loHsarne 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [IoHsITHE 0 TOMOre€HHBIX U TeTepOreHHbIX peakiusax. [lonsatue o xummuyeckom
paBHOBecuH. DaKTOPBI, BIUAIOIINE HA CKOPOCTh XMMHYECKON pEaKLUUU U IOJOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  JJIEKTPOHHBI  OaJaHC  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHOMN peakunu. CocTaBieHnEe YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIUM
C UCIOJIb30BAHUEM METO/Ia SJICKTPOHHOTO OasiaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALMU. OJIEKTPOIUTBI M HEAIEKTPOoauThl. KaTuossl,
aHUOHBI. MeXaHN3M JUCCOLMAIMU BELIECTB C Pa3jIMUHbIMM BHUJAMU XUMHUYECKOM cBsi3u. CTeleHb
nucconuanui. CHIIbHBIE U c1a0ble 3EKTPOIUTHI.

Peakuuu noHHOro OOMEHA. YCIIOBUS MPOTEKAaHUS pPEAKUMA HOHHOTO OOMEHa, IOJHbBIE |
COKpallléHHbIE HMOHHBIE ypaBHEHHUsI peakuuil. CBOHCTBa KHUCIOT, OCHOBAaHMH W COJEH B CBETE
MPEACTABICHUIN 00 3JEeKTpOoIUTUUECKON Aucconuanuu. KauectBeHHble peakuuu Ha UOHBL. [loHsiTHE O
TUIPOJIU3E COJICH.

Xumuueckuul  oKcnepumenm. O3HAKOMIJIGHHE C MOJCJISAMHU KPHUCTAUIMYECKUX  PELIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB U HEeMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB
(x7Iopuaa HaTpusi); UCCIENOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOM PEAKIMU OT BO3JCHCTBUS
pa3nuuHbIX  (aKTOPOB; HCCIENOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOLMAMKU KUCIIOT, 1eJIouel U coiel (BO3MOKHO MCIOJIb30BAHNE BUJIEOMATEPHAIIOB); IPOBEACHHE
OTIBITOB, WLTIOCTPUPYIOIINX MPU3HAKU MPOTEKaHHs peakluii MOHHOTO oOMeHa (0OpazoBaHue Ocajka,
BBIJICJICHUE Ta3a, OOpa3oBaHHWE BOJBI); OINBITOB, HWUIIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuil (TOpeHHe, peakluHu pPa3JIoKEeHUsS, COCAUHEHUS); paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KAYEeCTBEHHBIX peakUuMid Ha HOHBI, pEIIECHUE
SKCIIEPUMEHTAIIbHBIX 3a]a4.

Hememannwt u ux coeounenus

OO6mass xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTEIEHU
okucienusa. CtpoeHue u (¢uU3NYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XHUMHUYECKUE
CBOMCTBa Ha ImpuMepe Xjopa (B3aMMOJEHCTBHE C MeTallylaMd, HEMeTallylaMH, LIeJlouaMu).
Xnoposogopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MIOJIyYeHUE, puMeHeHue. [leiicTBue xinopa
1 XJIOPOBOJIOPO/1a HA OPTraHu3M YesioBeka. BaxxHeilure XIopuasl M UX HaXO0KJEHUE B IPUPO/IE.

OOmast  xapaktepuctuka 3yeMeHTOB  VIA-rpymmbl.  OCOOGEHHOCTH  CTPOEHHs  aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

Crpoenre u (u3ndeckue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M Cepbl. AJUIOTPONHbIE
MoauUKaIMu KUCTopoAa H cepbl. XHWMHYECKHE CcBoWcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usnyeckue M XUMUYeckue cBoiicTBa. OKCHIBI cepbl KakK IPeICTaBUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, Gpu3NUECKUe U XMMHUECKHE CBOMCTBA (00IIMEe KaK MpeICcTaBUTeNs Kilacca KUCIOT U
cneunpuyeckne). XUMUYECKHE pEeakIiH, JISKaIe B OCHOBE NMPOMBIIUIEHHOTO CIOCo0a MOTy4eHUs
cepHoil kucnotsl. [Ipumenenne. Conu cepHOM KHUCIOTHI, Ka4eCTBEHHAs PEaKIMsl Ha CyIb(aT-HoH.
HaxoxnaeHue cepel U €€ COCIMHEHUN B NPUPOJE. XUMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOUIEH Cpelibl
COCIMHEHUSIMU cepbl (KHUCIOTHBIE JOXIHM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHHU OKUCIICHMSI.

A30T, pacnpocTpaHeHHe B pUpoje, GU3ndeckue U XumMuueckue cpoiictsa. KpyroBopot azora B
npupojie. AMMHaK, ero (u3MYeckue M XHMHUYECKUE CBOMCTBa, MojydyeHHe W mpumeHeHue. Coiu
aMMOHHUS, UX (U3NYECKHEe U XUMHUYECKHE CBOMCTBA, MpuMeHeHHe. KadecTBeHHast peakiysi Ha WOHBI
aMMOHMs. A30THasi KHCJOTa, €€ TOJydyeHue, (U3MYecKrue M XHMHUYeCKHe cBoiicTBa (oOmiue Kak
MIpe/ICTaBUTENs Kilacca KUCIOT U crenuduyeckue). Mcnoap3oBaHne HUTPATOB U COJiell aMMOHUS B



KayecTBE MUHEPAJIbHBIX YA00peHUH. XMMHUUYECKOe 3arpsi3HEHUE OKPY)KaIOLIEH cpelbl COeAUHEHUSIMU
a30Ta (KMCIOTHBIE 10XKIH, 3arpA3HEHUE BO3yXa, IOYBBI U BOJOEMOB).

docdop, annorponHsie Moaudukamuu pochopa, Gusnueckue U XuMuIeckue cBorcTBa. OKCUa
dochopa(V) u dochopHas kuciora, QPuU3MUECKHE W XUMHUYCCKHE CBOKMCTBA, IOJyYCHHUE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUH.

OO6mas  xapaktepuctuka 23yeMeHTOB IVA-rpynmbl. OcCOOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIICHHUS.

VYriaepon, auIOTpomHble MOAM(UKALNK, PpacHpoCTpaHeHUWEe B HpuUpoje, Qusnueckue u
XUMHUECKHe cBoicTBa. Ancopouus. KpyroBopor yriaepoma B mnpupoae. OKCuabl yriaepoaa, HX
¢bu3nyeckue U XMMHUYECKUE CBOWCTBA, JIEHCTBHE HA JKUBbIE OPraHU3Mbl, IIOJYYEHUE U NPUMEHEHHUE.
DKosornyeckue mpoodeMsl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa(lV); rumoresa riao0anbHOrO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIM >PQeKT. YroiapHas KuUCIOTa M €€ COIM, MX (PU3MUECKHe U XUMHUYECKHUE
CBOWCTBa, MOJlydyeHHE W IpuMeHeHue. KadecTBeHHas peakuus Ha KapOoHaT-HOHBL Mcmomnb3oBanue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH M CEIbCKOM XO3SICTBE.

[lepBoHayanbHBIEC MOHATHS 00 OPraHMYECKHX BELIECTBAX KAaK O COCAMHEHUSX yrieponaa (MeTaH,
3TaH, STHJIEH, alleTUJIEH, ITAHOJI, INIMLEPUH, YKCYCHas KUCI0Ta). MIX cocTaB U XUMUYECKOE CTPOEHHUE.
[TonsiTie 0 OMOJOrMYECKH Ba)KHBIX BEILIECTBAaX: >KMpax, O€JKax, yrieBoJax — M UX POJU B KU3HHU
yejoBeKka. MarepuanbHOE €JMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COeITMHEHUH.

KpemHuuii, ero ¢usndeckne u XMMUYECKHE CBOICTBA, MoydeHHEe W mpuMeHeHune. CoeanHeHMs
KpemMHUs B mnpupoge. OOmme mnpexacraBieHuss o0 okcuzae kpeMHus(IV) um kpeMHHEBOH KucioTe.
Cunukatel, UX HCIIOJIb30BAHHUE B OBITY, MEIUIIMHE, NIPOMBIIICHHOCTU. BaxkHelme cTpouteabHble
MaTepuaibl: KepaMHuKa, CTeKJIO, ILeMEHT, OeToH, xene300eroH. [IpoGiiembl Oe3zomacHOro
HCII0JIb30BaHUs CTPOUTENBHBIX MAaTEPHUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuveckuil sKcnepumenm: n3ydyeHue oOpa3llOB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM
KHCJIOTHI; TPOBEACHUE KAYECTBEHHBIX pEaKUUid Ha XJIOPHUA-MOHBI M HaONIOJIEHHWE NPU3HAKOB HX
IIPOTEKAHMSL; OTIBITHI, OTPaXKAOLINE (PU3NYECKHE U XUMUYECKHE CBOMCTBA aJIOTEHOB U X COEIMHEHHH
(BOBMOXXHO ~ MCIIOJIb30BaHME  BHJEOMATEPHAJIOB); O3HAaKOMJIEHME C oOpa3llaMd  XJIOPHJIOB
(ramoreHu10B); O3HAKOMJIEHHE ¢ 0oOpasmamMu cepbl U €€ COCTUHEHUSIMH (BO3MOKHO HCIIOJIb30BAHHE
BUJIEOMATEpPHUAIOB);  HAOJIOJEHME  TIpolecca  OOYyIJIMBaHMs ~ caxapa  [OA  JACHCTBUEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIOTHI; W3Y4eHHE XUMHUYECKHX CBOMICTB pa30aBIeHHOW CEpHOMN
KHUCJIOTHI, TpPOBEIEHHE KaueCTBEHHOW peakluu Ha Cyib(paT-uoH W HaOJIoJeHHEe TNpU3HaKa eé
MIPOTEKaHUs; O3HAKOMJIEHHE C (U3NYECKUMH CBOMCTBaMU a3oTa, ¢ochopa M HX COEAUHEHUN
(BO3MOXXHO HCHOJIB30BAaHHE BHAEOMATEpUaANoOB), oOpa3laMu a30THBIX U (HOCHOpPHBIX YAOOpEHMUIL;
MoJiyueHue, cooupaHue, paclo3HaBaHWE M M3Y4YEHHE CBOMCTB aMMHUaka; IMPOBEACHHE KauyeCTBEHHBIX
peakiuii Ha HOH aMMOHMsI M ¢dochaT-uoH U U3ydeHHE NMPU3HAKOB MX MPOTEKaHMs, B3aUMOICHCTBUE
KOHLEHTPUPOBAHHON a30THOW KHUCIOTBI ¢ MEIbI0 (BO3MOXXKHO HCIIOJIb30BAaHHE BHJIEOMATEPHAIIOB);
U3yuyeHHe Mojeled KpUCTAUIMYECKUX pelETOK ainMmasa, rpadura, QymiepeHa; O3HAKOMIIEHHE C
MIPOLIECCOM  aIcOpPOLMU  PAcTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
IPOTHBOra3a; MOJy4YeHUE, COOMpaHHe, paclo3HaBaHHE M HM3yYEHHE CBOMCTB YIJIEKHCIOrO rasa;
MIPOBEJICHNE KAaYeCTBEHHBIX pPEaKIMi Ha KapOoOHAT- U CHUJIMKAT-MOHBI M HU3YyYEHHE IMPU3HAKOB HX
IIPOTEKAHNSA;  O3HAKOMJIEHME € MPOAYKLUMEH  CHIMKATHOM  IPOMBILUIEHHOCTH;  PEIIECHUE
AKCIIEPUMEHTAJIbHBIX 3aa4 Mo TeMe «BakHel1e HeMeTallIbl U X COeTUHEHUS.

Metanabl M MX cOeJUHEHUS

OO0m1ast XxapakTepUCTHKa XUMUYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU MX TTOJIOKEHUS B
[Tepuoanueckoit cuctemMe xumudeckux anemeHToB . . MenneneeBa u ctpoenust atomoB. CTpoeHue
METaJIJIOB. MeTajuinyeckas CBsI3b U METAJUINYECKAs KpUCTAJIMYECKas PeETKA. DIEKTPOXUMUYECKHUM
psaa HampsbkeHud metaiuioB. dusmueckne M XuMudeckue cBoiicTBa MeramuioB. OOmiue crnocoObl
nojrydeHus MetaysioB. [IoHsATHE 0 KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT KOPPO3UH.
CnnaBel (cTanb, 4yryH, AIOPATIOMUHUN, OpOH3a) U UX NPUMEHEHHE B OBITY U MPOMBIIUIEHHOCTH.
[llenounsle MeTamibl: nosnoxeHue B Ilepuoanueckoit cucreme xumuueckux snemeHTtos JI. U.



MenpeneeBa; CTpOCHUE MX aTOMOB; HaxOoxjeHue B mpupone. dusznueckne u XUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpust U Kamusi). OKCUIIBI M TUAPOKCUABI HATpHUS W Kanus. [IpuMeHeHue MIeIoYHBIX
METAJIJIOB U UX COCTUHEHUM.

[IlenoyHo3emMenpHbICE METaUIBl MAarHUN M KalblMi: mojiokeHue B Ilepuomuueckoil cucreme
xuMmuueckux snemeHToB JI. M. MenzeneeBa; CTpOCHHME HX aTOMOB; HaxO0XJACHUE B MPUPOJE.
dusnyueckrue U XMMUYECKHE CBOMCTBA MarHus M KaJblusa. BakHeimue coequHeHus Kaablus (OKCHUI,
THJIPOKCHI, CON). JKECTKOCTH BOJBI M CIIOCOOKI €€ yCTpaHSHUS.

AnmomMunuii: nonoxxkenne B llepumoamdeckoid cucreme Xumuyeckux asnemeHtoB . U.
MeneneeBa; CTpOCHHE aToMa; HaxXxOXAeHUE B mpupoje. Puznueckue M XUMHUYECKHE CBOWCTBA
aTFOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCHA M THUIPOKCHIA ATTFOMUHUS.

JKeneso: nonoxenue B Ilepuonnueckoin cucreme xumuueckux sieMeHToBs Jl. M. Menpeneesa;
CTPOCHHUE aTOMa; HaXOXKJIeHHUE B Ipupoje. PU3MYecKrue U XMMUYECKUE CBOMCTBA jxene3a. OKCHUIbI,
ruapokcubl U conu xxeneza(ll) u sxenesa(Ill), ux cocra, cBOMCTBA U MOTyUYEHUE.

Xumuyeckuil dSxcnepumerm: 03HaKOMIICHHE ¢ 00pa3IiaMyd METaJUIOB M CIUIABOB, NX (PH3NUYECKUMHU
CBOMCTBaMM;,  M3Yy4YCHHE  PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIIOJb30BAaHUE
BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA KaJbIlMs M HATPHUS C BOJOUW (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPHAIIOB); HCCIIEIOBAHME CBOMCTB KECTKOM BOJBI; MpOIlecca TOPEHUsS
Kenesa B KHCIOpPoJe (BO3MOXHO HMCIOJIB30BAaHUE BHIACOMATEPUAIOB); MPH3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaklMii Ha MOHBI (MarHusi, Kajublus, amoMuHus, IuHKa, kenesa(ll) u xeneza(Ill),
menu(Il)); HaOGmOMEeHNe W ONMKMCAHWE IMPOIECCOB OKPAIIMBAHMS IJIAMEHH MOHAMU HATpPUS, Kaausd U
KalbIUsl (BO3MOXKHO WCIIOJIb30BAHUE BHUCOMATEPHAIIOB); HCCICIOBAaHUE aM(OTEPHBIX CBOHCTB
TUJPOKCUIA AIFIOMUHMS W TUJPOKCHAA IIMHKA; PEIICHUE SKCIEPUMEHTAJbHBIX 3a7a4 M0 TeMe
«BakHeHIIme MeTaIbl U UX COCTUHEHUS».

XuMHS U OKPY/KAKOIIAsA CpeAa

Hosbie MaTepuansl u TexHosoruu. BemniecTBa u Marepuaibl B MOBCEIHEBHOM JKM3HU YEJIOBEKA.
Xumus ¥ 310poBbe. be3onacHoe MCHOIb30BaHUE BEUIECTB M XUMUYECKUX peakuuil B ObiTy. llepBas
MOMOIIb TPU XUMHYECKUX OXKOTax U oTpaBieHUsx. OCHOBBI OSKOJOTUYECKONW TPaMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIeH cpe/pl (MpeaeabHas A0MyCTUMas KOHIIEHTPAIHsI BEIIeCTB —
[TK). Ponbs xumun B penieHuu 3KOJIOTHYECKUX TTPOOIIEM.

[TpuponHble HMCTOYHHMKH YTIIEBOJAOPOJOB (Yroyib, MPUPOAHBINA Ta3, HedTh), MPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MIPOMBIIIJIEHHOCTH.

Xumuueckuil 3KcnepumeHm:. W3y4eHHE OOpa3IOB MaTepuanoB (CTEKJIO, CIJIaBbl METAJIOB,
MOJINMEPHBIE MaTEpUAJIbI).

MexnpeameTHble CBS3U

Peanuzanus MexnpeaMEeTHBIX CBS3EH MpU M3YyYEHUU XUMHUHU B 9 KJlacce OCYIIECTBIISIETCS Yepes
UCIONIb30BaHWE KaK OOMIMX eCTECTBEHHOHAYYHBIX TMOHSATHA, TaK W TOHSATHH, SBISIOMIUXCS
CUCTEMHBIMHU JJIsl OT/ICJIbHBIX TIPEIMETOB €CTECTBEHHOHAYYHOTO 1HKiIa. O0IIMe eCTeCTBEHHOHAYYHBIE
MOHATHSI: HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHaIN3, CHHTE3, K1acCu(UKAIIHs, TEPUOTUIHOCTD,
HaOII0JICHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEpPEHUE, MOJECIb, SIBJICHUE, TMApHUKOBBIA A(PdeKT,
TEXHOJIOTHSI, MAaTEePHUAIIbI.

®dusmka: wmarepusi, aToM, DJEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIUJ, H3OTOIIHI,
PaaNOaKTUBHOCTh, MOJIEKYNA, AIEKTPUUECKUN 3apsj], POBOJHUKH, MOIYNPOBOJAHUKHU, AUAJIEKTPUKH,
(dboTodNIEMEHT, BEIIECTBO, Telo, OO0BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, Ta3, pPacTBOP,
PacTBOPUMOCTD, KpUCTAITUYECKAs PEIIETKa, CIUIaBbl, (PU3MUYECKUE BEIMYHHBI, €AMHUIIBI U3MEPECHUS,
KOCMHYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: ¢otocunTe3, napixaHue, Ouochepa, HSKOCHUCTEMa, MHUHEPAIbHBIE YIOOpECHHS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadusi: armocdepa, rumpochepa, MHUHEpaAIbl, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



Ilnanupyembie pe3yjbTaTbl YUeOHOro npeaMera «XuMHUs» HA YPOBHE OCHOBHOIO 00IIero
o0pa3oBaHus

M3ydyeHne XUMUU B OCHOBHOW IIKOJIE HAMpaBICHO Ha JOCTHKCHHE OOyYaromuMUCs
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEAMETHBIX PE3yIbTAaTOB OCBOCHUS y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE Pe3yJIbTAThI

JIndHOCTHBIE Pe3yabTaThl OCBOCHHS IPOrPaMMbI OCHOBHOTO 00IIero 00pa3oBaHUs JOCTUTAOTCS
B X0/i¢ 00y4YeHHsS] XMMHUHU B €IMHCTBE yueOHOW M BOCIUTATENIbHOH AesrenbHocTH. OpraHuzaluu B
COOTBETCTBUH C TPAJAUIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMHU, TPHUHATHIMA B OOIIECTBE MpaBWJIaMH M HOPMaMHU I[OBEACHUS M CIIOCOOCTBYIOT
IporeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLUATTU3AIMH 00YUJarOIIUXCSl.

JIM4HOCTHBIE PE3yNIbTaThl OTPAKAIOT CPOPMUPOBAHHOCTD, B TOM UHCJIE B YACTHU:

Ilampuomuueckozo eocnumanusi.

1) 1IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MUCTOPHUYECKOMY M HAayYHOMY
HACJIEUIO, TOHUMAaHMs 3HAYEHHMS XHUMHUYECKOM Hayku B IKH3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOUM HH(MOpMamMel O TMEepPeAOBbIX ITOCTHXKCHHUSIX W  OTKPBITUSIX
MHUPOBOM U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpONCTBE MUpa U
o01IecTBa.

I'padsicoanckozo éocnumarnus:

1) mpencrtaBiieHHsT O CONMAJIBHBIX HOPMAax MW TPaBUIIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  MOJE3HOW, yueOHO-
HCCIIEI0BATENIbCKOM, TBOPYECKON M JIPYyrUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHN [EeSTENbHOCTH TMpPH BHINOJHEHUH Y4YeOHBIX, MO3HABaTEeNbHBIX 3a7ay, BBIIOJHEHUU
XUMUYECKUX IKCIMEPUMEHTOB, CO3/JaHMHM YYEOHBIX MPOEKTOB, CTPEMJICHHMSI K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIM B MPOLIECCE 3TOM y4eOHOM NesTeNbHOCTH; TOTOBHOCTU OILIEHHWBATh CBOE MOBEACHUE U
MOCTYNKH CBOMX TOBApPUILNEH C TMO3UIMUM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIE/ICTBUI MOCTYIKOB.

LJennocmu nHayuHo2o nO3HAHUA:

1) MUPOBO33PEHUYCCKHX MPECTABICHHIA O BEIIECTBE U XUMUIECKOM PEAKI[HH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU M COCTaBJISIONIMX OCHOBY JUIsi TIOHUMAaHUSl CYIIHOCTH
HAyYHOM KapTHHBI MHpPA; MPEJCTaBICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS TMPHUPOIDI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOJHOMN CPEOH, O POJIM XMMHUH B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEN;

2) TO3HaBATEJIbHBIX MOTHBOB, HAMPABICHHBIX HAa IMOJYYEHHE HOBBIX 3HAHHU [0 XHUMHUH,
HEOOXOUMBIX ISl OOBSICHEHUS HAOIIOJAEMBIX MPOIIECCOB U SBJICHHIA;

3) mo3HaBaTeIbHOW, WHPOPMAIIMOHHOW W YHTATENbCKOW KYJIbTYPbI, B TOM YHCJE HAaBBIKOB
CaMOCTOATENIbHOM paboThl € YYEOHBIMU TEKCTaMH, CIPABOYHOM JIMTEPATypOH, JOCTYITHBIMU
TEXHUYECKUMHU CpeICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

4) uHTepeca K OOyYEHHIO M IMO3HAHHUIO, JIFOOO3HATEIILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIENOBATENbCKON NIEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH U YPOBHs 00yUYEHUS B JlaIbHEHIIIEM.

Dopmuposanus Kyibmypsl 300p06bs

1) oco3HaHMs [IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTaHOBKH
Ha 3J0pOBbIi 00pa3 JKHU3HH, OCO3HAHUS TMOCIEACTBUH U HENPUSATUS BPEIHBIX MPUBBIUEK
(ymoTpeOneHus  ajkoroyis, HAapKOTHKOB, KYypeHHs), HEOOXOIUMOCTH COOJIOJCHHUS  TPaBUI
0€30MacHOCTH NP OOpaIeHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U peaTbHON KHU3HU.

Tpyoosozo eocnumanus:

1) uHTEpeca K MPaKTUYECKOMY U3YYCHHIO Tpodeccuil U Tpyda pa3IuyHOTO poja, YBaXKeHHE K
TPyIy W pe3yiabTaTaM TPYIOBOW NEATETLHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX
3HAHUU 10 XUMHH, OCO3HAHHOTO BHIOOpA WHIANBHUAYAIBHON TPACKTOPHH MPOJAOKEHUsT 00pa30BaHus ¢
Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX MHTEPECOB U



MOTpeOHOCTEH; YCHENIHOW MPOQPECCUOHATBHON JEATEIPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH;
TOTOBHOCTH aJJalITUPOBATHCS B TPO(EeCCHOHATILHOM Cpeie.

DKonoeuuecko2o 60CHUMAHUS

1) 5KOJIOTHYECKH II€ECO00PAa3HOr0 OTHOIIEHUS K MPHPOJAC KaK MCTOYHHUKY JKHU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MMOHUMAHHS IIEHHOCTH 3J0pPOBOTO W 0€30MacHOro o0pas3a KHU3HH,
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (hM3UYECKOMY U MCUXUUYECKOMY 370pPOBBIO, OCO3HAHMS
[IEHHOCTU COOJIOJICHUS TPaBHJI OE30MACHOTO TOBEICHHUs IMPH padOTe C BEHISCTBAMH, a TAaKXKE B
CUTYalUsIX, YTPOKAOUIMX 3JI0POBbIO U KU3HU JIIOJICH;

2) CrOCOOHOCTH MPUMEHSTH 3HAHUS, MMOJIydacMble TPU U3YyYCHUU XMMHUH, JUIS PEIICHUS 3a/1ad,
CBSI3aHHBIX C OKPY’KaIOUIEH HPUPOJHOM CPEOi, MOBBIIMICHUS YPOBHS 3KOJOTHYECKON KYJIbTYpHI,
OCO3HaHUs TIO0ATBHOTO XapaKTepa JKOJOTUYECKUX MPOOJIEeM U MyTeH WX PEHICHHS MOCPEICTBOM
METOJIOB XUMHUM;

3) DKOJOTHMYECKOTO0 MBINUICHUS, YMCHHS PYKOBOJCTBOBAThCS KM B I103HABATEIbHOM,
KOMMYHUKATHBHOM U COLIMATIbHOM MPAKTHKE.

IInanupyemvie pezyromamot 0c60eHuUs yuedOH020 npeomema «Xumusn», 00CMUZAEMBIX
ooyuarowumuca 8-9 knaccoe (c ucnonv3oeamuem 000pyO0BaAHUA UYeHMPA 00pPA306AHUA
ecmecmeeHHOHAYUHOU U mexHo102uuecKkoil nanpaesiennocmei « Touxa Pocmay)

Jluunocmmuuwle pezyibmamaot

- OIpe/IeJICHNE MOTUBALIUY U3YUYCHHS yUeOHOTO MaTepuara;

- OLICHMBaHHUE yCBAaMBAaEMOI'0 y4eOHOIr0o MaTrepuasa, UCXOs U3 COIUAIbHBIX U TUYHOCTHBIX
LICHHOCTEI;

- TOBBIIIICHUE CBOETO 00Pa30BATEIHLHOTO YPOBHS M YPOBHSI TOTOBHOCTH K M3YYEHHIO OCHOBHBIX
HUCTOPHYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTUEM XHMMHH M OOIIECTRA;

- 3HAHWE TIPABUJI TOBEJICHUS B YPE3BbIUAMHBIX CUTYAIIUSIX;

- OLICHUBAHHUE COLMATILHON 3HAYMMOCTH MPOGECCUi, CBA3aHHBIX C XUMHUCH;

- BJQJICHHE TpaBWJIaMHd O€30MAaCHOr0 OOpallleHus ¢ XUMUYECKUMH BEIIECTBAMU U
000pyIOBaHUEM, MTPOSIBICHUE YKOJIOTUYECKOHN KYIbTYPHI.

MeTanpeamMeTHblie pe3yJabTaThl

B cocraBe wMeranmpenMeTHBIX pPE3yJbTaTOB BBUICHSIOT 3HAYUMbIC I (HOPMHPOBAHHS
MHUPOBO33pEHUsI OOIIeHayYHbIe TOHSTHUS (3aKOH, TEOpHs, MPUHIMUN, TUMOoTe3a, (aKT, cHucrema,
MPOIIECC, HKCIIEPUMEHT U JIp.), KOTOPBIE UCIOJIB3YIOTCSI B €CTECTBEHHOHAYUYHBIX YYEOHBIX MpeaMeTax
U TO3BOJISIOT HAa OCHOBE 3HAHWU M3 ATHX MPEAMETOB (OPMHUPOBATH MPEACTABICHHE O IEIIOCTHON
Hay4YHOW KapTUHE MHUPA, U YHUBEPCAIbHBIC YIEOHBIC eHCTBUSI (MT03HABATEIbHBIC, KOMMYHHKATHBHBIC,
PETYIATUBHBIE), KOTOpble oOOecnedynBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOATEIHLHOMY
MJITAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOU NeATETbHOCTH.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS 00pa30BaTENbHON MPOrpaMMBbl MO XUMHUHU OTPAKAIOT
OBJIAJICHUE YHHBEPCAJbHBIMH M03HABATEJbLHBIMH JI€iiCTBUSIMH, B TOM YHCJIC:

Baszosvimu nocuueckumu oevicmeusmu

1) yMeHHEM HCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBINUICHAS TPH OCBOCHHHM 3HAHHIA:
pPacKpbIBaTh CMBICT XHMHUYECKUX TMOHSITHHA (BBIIEIATh MX XapaKTepHbIE MPU3HAKH, yCTaHABIMBATh
B3aUMOCBSI3b C JIPYTUMU TOHSATHUSMH ), UCTIOJIb30BATh MOHATHS NIl OOBSICHEHUS OTACIBbHBIX (PAKTOB U
SBIICHUH; BBIOMpPATh OCHOBAaHUS W KpUTEPUH [JIS KIacCH(PHUKAIMKM XHUMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIUi; YCTaHABINBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3M MEXKYy OOBbEKTaMU U3YYCHHUS;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, NE€AYKTUBHBIC, 110 AHAJIOTMH); JENaTh BBHIBOABI U
3aKJIIOUCHUS;

2) yMEHHEM TpPUMEHSTh B TpOIECCe MO3HAHUS MOHATHUS (MPEAMETHBIE M METarpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHM, WCIOJb3yeMble B XHMHH, NPEOOPa30OBBIBATh IITUPOKO
MpUMEHsSIeMblE B XUMHUU MOJEIbHBIC TPEJICTABICHUS — XHUMHYECKHH 3HAK (CHMBOJ DJIEMEHTA),
xuMudeckas ¢hopMmysa U ypaBHEHHE XUMHUECKOW PEeaKIuu — MPHU PEIICHUH yIeOHO-TI03HABATEIbHBIX
3a/1a4; ¢ Y4ETOM 3TUX MOJEIIbHBIX MPEICTABICHUN BBISBIISITh U XapaKTePU30BaTh CYILIECTBEHHBIE



IIPU3HAKY U3y4aeMbIX OOBEKTOB — XMMHMYECKHX BELIECTB M XMMHMUYECKUX PEaKIHil; BBISBIATH 00LIUE

3aKOHOMEPHOCTH, NPUYMHHO-CJIEJICTBEHHbIE CBA3M M IPOTHUBOPEUUS B H3ydaeMbIX IpoLEeccax M

ABJIGHUSX; NpeylaraTb KPUTEPUU U BBIABIEHUS OTHUX 3aKOHOMEPHOCTEM M NPOTHBOPEYUI;

CaMOCTOSITEJIPHO BBIOMpaTh CHOCOO pelieHHus y4eOHOW 3ajauM (CpaBHHUBATh HECKOJIbKO BapHUaHTOB

peleHust, BRIOUpaTh HanboJIee MOAXOMAIINNA C YIETOM CAMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).
bazosvimu uccneoosamenvckumu oeticmeusmu

1) ymMeHHeM HCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA IO3HAHHUS, a
TaKK€ B KauecTBE OCHOBbI JUIsI (OPMHUPOBAHUS THUIIOTE3bl 10 TPOBEPKE IPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

2) TpHOOpETeHHE OINbITa MO IUIAHWPOBAHHWIO, OPraHM3alMd W MPOBEACHHIO YYCHHUYECKHX
SKCIIEPUMEHTOB: YMEHHE HaONI0AaTh 3a XOJOM IIPOLIECCa, CaMOCTOSTENBHO IPOTHO3UPOBATH €T0
pe3ynbTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJABI 10 pe3yibTaTaM HPOBEAEHHOIO OIBITA,
WCCJICTIOBAHMS, COCTABJIATH OTYET O MPOJICIIAHHOM padoTe.

Pabomoii ¢ ungpopmayueii:

1) yMeHueM BBIOMpPATh, aHATM3MPOBATh M MHTEPIPETUPOBATH MHOOPMALIUIO PA3TMYHBIX BUIOB
dbopM mpelcTaBleHUs, IOJy4YaeMyl M3 Ppa3HbIX HMCTOYHUKOB (HAy4YHO-NOMNYJSpHAs JUTeparypa
XUMHUYECKOTO COJEp KaHMsI, CIIpAaBOYHbIE IOcoOus, pecypchl MHTepHeTa); KpUTHUECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

2) YMCHHUEM MPUMEHSTh Pa3IMYHbIC METOJBI U 3aIPOCHI TPU MOKMCKE U O0TOOpe MHPOpMAIMU U
COOTBETCTBYIOLIMX JaHHbBIX, HEOOXOAMMBIX JJs BBINOJHEHHs] Y4eOHBIX M I103HABaTEIbHBIX 3a/1ady
ONpEeNeIEHHOTO THMA; NpHOOpeTeHHe ombiTa B 00JAacCTH  HCIOJIB30BaHUS HMH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJaJeHUE KyJlIb TYpOW AKTUBHOTO HCIOJb30BAHUS PA3IMUYHBIX
MOMCKOBBIX CHCTEM; CAMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (HhOpMy IMpencTaBieHus] HHPpOpMaITUH
U WUIIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMHU CXEMaMH, AMarpaMMaMM, IpyruMu (opmamu
rpa@uKu U UX KOMOUHAIUSIMU,

3) yMeHHEM HCIOJb30BaTh W aHAJIM3MPOBATh B Ipollecce Y4eOHOH U HCCIIeI0BaTEeNbCKOM
NesTeNbHOCTH UH(OPMAIMIO O BJIMSHUM MPOMBIIUIEHHOCTH, CEJIbCKOT0 XO35IHCTBa M TpaHCIOpTa Ha
COCTOSIHUE OKPY>KAIOLIEH MPUPOTHON Cpeibl.

ITnanupyemoie pesynvmamot oceoenus yuebHo20 npeomema «Xumusny, 00CHUZAEMbIX
ooyuarowmgumuca 8-9 Knaccoe (c ucnonv’oeanuem 000pyo0GaHus yenmpa 00paA306anHUA
ecmecmeeHHOHAYYHOU U mexnono2uyeckou nanpaeénennocmeu «Touka Pocmay)

YHuBepcanbHble IO3HABaTeIbHbIE 1eHCTBUS:

- IOMCK U BbIJIeJIeHNnEe UH(pOpMalNH;

- aHaJIu3 yCIOBHI M TpeOOBaHMU 3aJauM, BHIOOP, COMOCTaBIEHHE U OOOCHOBaHHE criocoda
pellIeHns 3a/1a4y;

- BbIOOp Haunbonee 3PPEeKTUBHBIX CIIOCOOOB pElIeHUs 3a7aud B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBU;

- BBIJIBMDKEHHE U 000CHOBaHHUE TUIIOTE3bI, BBIOOP criocoba e€ MpOBEPKU;

- CaMOCTOSITEJIbHOE CO3JJaHUE aJTOpUTMA JEATEIbHOCTU MPHU PEIICHUH TPOoOJIeM TBOPUECKOIO U
MTOMCKOBOTO XapaKTepa;

- YMEHHS XapaKTEpU30BaTh BELIECTBA 10 COCTABY, CTPOCHUIO U CBOICTBAM,;

- ONNCHIBAaHUE CBOMCTB: TBEPJIBIX, KHUJAKUX, Tra3000pa3HbIX BEIIECTB, BBIJCIECHUE HX
CYLIECTBEHHBIX IIPU3HAKOB;

- u300pakeHre COCTaBa MPOCTEHIINX BEUIECTB C MOMOIIBI0O XUMUYECKUX (DOPMYIN U CYIIHOCTH
XUMHMUYECKHUX PEAKIUH ¢ TOMOIIbI0 XUMUYECKUX YPABHEHU;

- TIpOBeJIcHNE HAOJIO/IEHUH, OMMCAHUE MPU3HAKOB U YCIOBUN TEUEHUS XUMHYECKHX pPEaKIIUi,
BBIMOJIHEHUE XUMHMYECKOTO JSKCIEPUMEHTa, BBIBOABI HAa OCHOBE aHajgM3a HaOMIOJEeHHH 3a
AKCIIEPUMEHTOM, pellleHre 3aay, MOTy4eHHe XUMHUECKON HHPOpMAaIMK U3 Pa3IMYHBIX HCTOYHHUKOB;

- YMEHHE OpraHU30BbIBaTh NCCIIEIOBAHUE C IIEJIBIO TPOBEPKU TMIIOTES;

- YMEHHE JIeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U TI0 aHAJIOTMH) U BHIBOJIBI;



- yMEHHE OOBEKTHUBHO OLIEHMBaThb HMH(GOpPMALMIO O BEIIECTBAX M XUMHUYECKUX Ipoleccax,
KPUTHYECKH OTHOCUTbHCSA K IICEBIOHAYYHON MH(POPMALIUU.

YHuBepcaabHbIMU KOMMYHUKATHBHBIMU el CTBUSAMHU

1) yMeHueMm 3a/1aBaTh BOIPOCHI (B X0J1€ JUaora W/HiIK JUCKYCCHH) MO CYIIECTBY 00CYXKIaeMOi
TeMbl, POPMYJINPOBATH CBOM MPEIOKEHUS OTHOCUTEIBHO BBIIOJIHEHHSI IPEJIOKEHHOM 3a/1a4H;

2) IpuOOpETEeHNE ONbITAa MPE3CHTALUH PE3yIbTATOB BBIMOJHEHUS! XUMHUYECKOTO 3KCIIEPUMEHTA
(;1abopaTopHOro omelta, Ja0OpaTOPHOH pabOThl MO MCCIEJOBAHUIO CBOWCTB BELIECTB, y4EOHOTrO
IIPOEKTA);

3) 3aMHTEPEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMU [TO3HABATEIILHOM U UCCIIEI0BATEIBCKOM
JESATENbHOCTH TPU PpEIICHUH BO3HUKAIONIMX IPOOJIeM Ha OCHOBE Y4€ra OOIUMX HHTEPECOB H
COIJIaCOBaHUS MO3ULMi (00CyXIeHus, OOMEH MHEHHMSIMHM, «MO3TOBBIE IUTYPMbI», KOOPIMHALMA
COBMECTHBIX JICHCTBUI, ONpeIelIeHue KPUTEPUEB 10 OIICHKE Ka4eCTBA BHIIIOIHEHHOM paboThI U JIp. ).

Ilnanupyemvie pes3yromamsl o0ceoeHusn yuyedHo20 npeomema «Xumua», O00CHU2ACMBIX
obyuarowgumuca 8-9 Knaccoé (¢ ucnonvizoeanuem 000pyooeaHus yeHmpa 00PA308AHUSA
ecmecmeeHHOHAyUHOll u mexHono2uueckou nanpasnennocmeii « Touka Pocmay)

KommyHnukarusubie YY/I:

- MOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBUHU C 3a/JayaMH U YCIOBUSIMU
KOMMYHHKAIIH;

- aJICKBaTHOE HCIIOJIb30BAHWE PEYEBBIX CPEICTB I Y4acTHUs B JAUCKYCCUU U apryMEHTalUH
CBOEH MO3MIIMHU, YMEHUE NPEACTABIATh KOHKPETHOE COAEP)KaHUE C COOOIIEHUEM ero B MMCbMEHHOU U
YCTHOH (QopMme, oIpeAeseHue CIoco00B B3aUMOAECHCTBUS, COTPYJHUYECTBO B IIOMCKE U cOope
nHpopManuu;

- OIpejieNieHUue CIocO00B B3aUMOJIEHCTBUSI, COTPYJHUYECTBO B IOMCKE U cOope nHpopmanuu,
yyacThe B Juajiore, IUIAHUPOBaHHE OOHIMX CIIOCOOOB palboThl, MPOSIBIEHHE YBAXKUTEIBHOTO
OTHOIIEHHUSA K JPYTUM y4alIUMCS;

- ONHMCAaHUE COJACp)KAHUS  BBINOJHAEMBIX  JEHCTBMH €  ILI€bI0O  OPUEHTUPOBKH B
[IPEeIMETHONPAKTUYECKON J1€ATEIbHOCTH;

- YMEHHUS YYUTHIBaTh pa3Hble MHEHMS U CTPEMHUTHCA K KOOPAMHALMU PA3JIMYHbIX MO3ULUH B
COTPYJHUYECTBE;

- popMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UIHIO0, apIYMEHTHPOBATh U KOOPAUHUPOBATH €€ C
MO3ULUSAMU TMAPTHEPOB B COTPYIHUYECTBE NPHU BbIPAaOOTKE OOLIEr0 pelIeHHs B COBMECTHOM
NESTENBHOCTH;

- OCYIIECTBISTh B3aUMHBIM KOHTPOJb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOIIb;

- IJJAHUPOBaTh OOIIME CHOCOOBI PAOOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKLHIO, OLIEHKY
necTBuil mapTHEPA, yMETh YOSKAATh;

- UCHOJb30BaTh aJ€KBAaTHBIE SI3IKOBBIE CPEACTBA JJISi OTOOPaKEHUS CBOMX YYBCTB, MBICIIEH,
MOTHBOB M MOTpeOHOCTEH; 0TOOpaxaTh B peun (onucaHue, 0ObsICHEHHE) COAEpPIKaHUE COBEPIIAEMbIX
NeNCcTBUM, Kak B popMe IPOMKOM COLMAIM3UPOBaHHON peun, Tak U B (hopMe BHYTpEHHEH peun;

- pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETCHIIMIO, UCIOJb3Ysl CPEICTBA YCTHOW M NHUCBMEHHOU
KOMMYHHKAIMU IpU paboTe ¢ TeKCTaMU Y4eOHUKA M JOMOJIHUTEIBHON JIUTEpPaTypoi, CIpaBOYHBIMU
TabIUIAMHU, TPOSIBIIATH TOTOBHOCTh K YBa)KEHUIO MHOM TOUYKU 3pEHUs MPU OOCYKICHUU PE3Y/IbTaTOB
BBITIOJTHCHHOU PaOOTHI.

YHuBepcaabHBIMM PeryJJsiTUBHBIMU 1€ CTBUAMU:

1) yMEeHHEM CaMOCTOSITEIBHO OMPENENIATh LEIH JCATSIbHOCTH, TIAHUPOBATh, OCYIIECTBIATh,
KOHTPOJMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENILHOCTh, BHIOMpPATh Hambolee
s dexTuBHBIE CITOCOOBI perieHus yueOHbIX U MO3HABATEIbHBIX 3a7a4, CAMOCTOSITEIbHO COCTABIISITh
WIM KOPPEKTUPOBATh MPEJIOKEHHBIN aIrOpPUTM JEHCTBUN IPU BBINOJHEHUM 33JaHUN € Y4ETOM
MOJIyYE€HUs HOBBIX 3HAHUW 00 H3yyaeMbIXx OOBEKTaX — BEHIECTBAX WM PEAKIUSAX; OLEHUBATh
COOTBETCTBHE IOJIYYEHHOT'O pe3yJIbTaTa 3asiBICHHON LIENH;



2) yMEHHUEM KCITI0JIh30BaTh U aHATU3UPOBATH KOHTEKCTHI, IPE/IJlaracMbie B YCJIOBUH 33IaHUH.

IInanupyemMbie pe3yJbTaTbl OCBOCHHSI y4eOHOro mnpeaMera «XHMHS», HOCTHTIAaeMbIX
odyyaromumucs 8-9 kJjaccoB (¢ HMCHOJb30BaHHMEM O00OpPY/IOBaHMSA LEHTPa 00pa3oBaHHUs
€CTeCTBEHHOHAYYHOU U TeXHOJIOrn4Yeckoil HanpaBJieHHocTel «Touka PocTay)

PeryasituBubie YY ]

- LIeJIeN0IaraHye, BKIII0Yasi IOCTAaHOBKY HOBBIX LiEJIeH, TpeoOpa3oBaHue MPaKTUUECKON 3a/1a4M B
MO3HABATENbHYIO, CAMOCTOSITENIbHBIM aHadu3 YCIOBUI JIOCTIDKEHUS IeM Ha OCHOBE YuéTa
BBIJICJICHHBIX YYUTEIEM OPHEHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepuase;

- IJIJAHUPOBAHUE ITYTH JOCTHKEHUS LIeTIeH;

- YCTaHaBJICHHE LEJIEBBIX MPUOPUTETOB, BBIJCICHHE ATBTEPHATUBHBIX CIIOCOOOB JOCTHKEHUS
1eau ¥ BeIOOp Hanbosee 3ppekTHBHOTO criocooa;

- YMEHHE CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BpeMs M YIIPABIIATH UM;

- YMEHHE IPUHUMATh PEIICHUs B IPOOJIEMHON CUTYallUu;

- IOCTAaHOBKA y4eOHBIX 3a/1a4, COCTaBJICHUE TIaHa U [TOCJIEIOBATEIbHOCTH ACUCTBUM;

- opraHu3aunus pabouyero MecTa Ipy BbIIOIHEHUH XMMUYECKOI0 SKCIIEPUMEHTA;

- TIPOTHO3UPOBAHHE PE3yJIbTATOB OOYYEHHS, OLICHMBAHHME YCBOCHHOI'O Marepuania, OIEHKa
KauecTBa W YPOBHS I[IOJIyYEHHBIX 3HAHUM, KOppeKLUMs IUlaHa M cHocoba JAeWcTBUS —IpU
HEeOOXOIUMOCTH.

IIpenmeTHble pe3ybTaThl

B cocraBe mpeaMeTHBIX pe3yabTAaTOB IO OCBOCHUIO  00S3aTEIBHOTO  COACpIKAHMUS,
YCTaHOBJICHHOTO JAaHHON pabouell mporpaMMoM, BBIIETSIOT: OCBOCHHBIE O0YYaIOUIUMHUCS HAy4HbBIC
3HAHUSA, YMEHUS U CHOCOObI NeHCTBUH, crnenuduieckre g NpeIMETHON o0nacTu «XuMHUsS», BUIbI
JESTEIbHOCTH 110 MOJIYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALluU, IPeoOpa30BaHUIO0 U IPUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAI[USX.

[IpenmeTHBIC pe3yNbTaThl MPEACTABICHBI IO TO1aM O0YYEHUSI H OTPaKAIOT c(hOpMHUPOBAHHOCTH
y 00y4aromuxcs CIeAYIOMUX YMEHU:

8 KJIACC

1) packpbiBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHATHHA: aTOM, MOJIEKYJa, XUMHYECKHUIt
AJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpPOAHAas M HEOJHOPOJHAas),
BaJICHTHOCTb, OTHOCHUTEJbHAs aTOMHAs W MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasl JA0Jsl XMMHUYECKOIO 3JIEMEHTa B COEIUHEHUH, MOJSPHBIA 00BEM, OKCHUI,
KHCJIOTAa, OCHOBAHHUE, COJIb, AJIEKTPOOTPHULATEIbHOCTD, CTEIEHb OKUCICHMS, XMMHUYECKas peakius,
KJIacCUpUKaLUg peaklUuid: peaklud COeAMHEHHUs, pEeaKUUU pa3joKeHUs, pPEeaKkUu 3aMelleHus,
peaknuu oOMeHa, 5K30- U HHJOTEPMHUYECKHE PEAKIMH; TeIIoBOM 3(PQeKT peakuuu; sapo aroma,
ANIEKTPOHHBIA CJIOM aTroma, aTOMHas OpOWTalb, paAMyC aTroMa, XUMHUYECKas CBsI3b, MOJSpHas U
HENoJIsIpHasl KOBAJIEHTHasl CBS3b, MOHHAs CBsA3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas IO
BelecTBa (MIPOIICHTHAs KOHIIEHTpAIls) B pacTBOPE;

2) WLTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX MOHATHHA (CM. M. 1) ¥ IPUMEHSTH 3TH
MIOHSTHSI IIPU ONMCAHUM BELLIECTB U UX IPEBPAIICHUN;

3) KCroNB30BaTh XUMHYECKYI) CHMBOJIUKY JUIS COCTaBJICHHS (OPMyINl BELISCTB U ypaBHEHHI
XUMHYECKUX PEAKIUN;

4) onpenensaTh BaIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTHMHEHUSX; CTEIICHb OKUCICHUS
AJIEMEHTOB B OMHApHBIX COEJUHEHMSX; MPHUHAJUIEKHOCTh BEHIECTB K OMNPENeIEHHOMY Kiaccy
coelMHEeHUI mo ¢opMynaM; BUJ XUMHUYECKOH CBS3M (KOBaJIECHTHAs M HMOHHAs) B HEOPraHMYECKUX
COETMHEHUSIX;

5) packpeBate cwmbicn [lepumogmueckoro 3akona JI. WM. MeHnzaeneeBa: JeMOHCTPUPOBATH
MOHMMAaHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOICTB XMMHUYECKUX 3JIEMEHTOB OT HUX TIOJIOXKEHHS B
Ileproanueckoil cuCTEME; 3aKOHOB COXPAHEHHMS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HHs, 3aKOHa ABOrajapo; OMNHCHIBaTh U XapaKTepU30BaTh TaOIU4HYIO (opmy
[leproanueckoil cucTeMbl XMMHUYECKUX AJIEMEHTOB: pa3jinuaTh MOHATHS «ThaBHas moarpymnmna (A-



rpynma)» u «mobounas mnoarpynmna (b-rpymma)», mample W OonbIIMe TMEPUOABI, COOTHOCHTH
0003HavYeHHUs, KOTOpble UMeroTcs B Tabnuue «llepuoanueckas cucrema XuMuueckux snemeHtos /I, U.
MenzeneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XMUMUYECKUX AJIEMEHTOB (COCTaB U
3apsij siapa, o01iee Yncio JIEKTPOHOB U PACIIPEICTICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

6) kmaccupUUUPOBATh XUMHYECKHE OJIEMEHTBHI, HEOPraHWYECKUE BEIECTBA; XUMHYCCKUE
peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIUX B PEAaKIIMH BEILECTB, 10 TEIIOBOMY 3D (DeKTy);

7) XapakTepu30BaTh (OMHCHIBATH) OOIINE XUMUYECKUE CBOWCTBA BEIIECTB Pa3IMUHBIX KIIACCOB,
MOATBEPXKJasi ONUCAHUE IPUMEpPaMHU MOJIEKYJSPHBIX YPABHEHUN COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKuuii;

8) mpOrHo3upoBaTh CBOMCTBA BEINECTB B 3aBHCHMOCTH OT HX KAueCTBEHHOTO COCTaBa;
BO3MO>XHOCTH NMPOTEKAHUSI XUMUYECKUX IIPEBPALLEHUIN B PAa3JIMYHbIX YCIOBUSX;

9) BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAcChl BELIECTB; MACCOBYIO JIOJIO
XHUMHYECKOT0 3JIEMEeHTa 10 (hopMyJie COeAMHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl 110 YPAaBHEHUIO XMMUYECKON peaKkuu;

10) nprMeHSTh OCHOBHBIC OIEpPAIlMU MBICIUTEIBHON JCATCIPHOCTH — aHAU3 W CHUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHCTEMAaTU3alllI0, KIaCCU(PHUKAIUIO, BBIIBICHUE MPUYUHHO-CIECICTBEHHBIX
CBSI3€M — 71 M3Yy4YEHHS] CBOMCTB BEILECTB M XMMHUYECKHX PEaKLMN; €CTECTBEHHOHAYYHbIE METObI
MO3HAHUS — Ha0MI0/IeHNe, U3MEPEHUE, MOJICIIUPOBAHKE, SKCIIEPUMEHT (pealbHbIN U MBICIICHHBIH );

11) cnenoBaTh ~ MpaBWIaM — TOJB30BAaHHMS  XMMHYECKOH  TOCY[0i ©  JabOpaTOpHBIM
00OpynOBaHUEM, a TaKXkKe MpaBUJIaM OOpAIlEHHUsI C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSAMU IO
BBITIOJIHEHUIO J1a0OPATOPHBIX XWMHYECKUX OIBITOB IO TOJXYYEHHUIO M COOMpAHHIO Ta3000pa3HbIX
BelIecTB (BOJIOpPOAA M KHUCIOPOJa), IPUTOTOBICHUIO PACTBOPOB C OMpEeAeNEHHOW MaccOBOM Aoneit
pacTBOPEHHOIO  BEILECTBA; IUJIAHUPOBATh U IMPOBOJAUTh XMMHUYECKHUE OKCIEPUMEHTHI 110
pacrno3HaBaHHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBI0 HHIUKATOPOB (1akmyc, (eHondraneus,
METUJIOPAHXK U Jp.).

9 KJIACC

1) packpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHSATHH: XUMHYECKUI JIIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTWOH, AaHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BaJIEHTHOCTb,
ANEKTPOOTPHULIATENBLHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peaKlMsl, XUMUYECKasl CBSA3b, TEIJIOBON
3GpdexT peakuuu, MOJb, MOJSAPHBIH O00BEM, pPAcTBOpP;  IJIEKTPOJMUTHI,  HEIIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAs TUCCOIMAIIMS, peaKLIMi HOHHOTO OOMEHa, KaTaju3aTop, XUMUYECKOE paBHOBECHE,
oOpaTuMble W HEOOpAaTUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, OKHUCIUTEINb,
BOCCTAaHOBHUTENb, OKHCIIEHUE W BOCCTAaHOBJIEHUE, AJUIOTPONMs, aM(pOTEPHOCTb, XMMHUYECKas CBA3b
(xoBalleHTHAs, HOHHAs, METAJUIMYECKasi), KpUCTAJUIMYECKasi PeméTKa, KOPpO3usl METAJUIOB, CIUIABHI;
CKOPOCTb XUMUYECKOW peaKinu, peneiabHo gonycruMas konueHnTpauus (I1IJIK) Bemecrsa;

2) WLTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKUX MOHATHH (CM. 1. 1) U MPUMEHSTH 3TH
MIOHSTHSI IIPU ONMCAHUM BEILIECTB U UX IPEBPAIICHUN;

3) KCroNB30BaTh XUMHYECKYI) CHMBOJIUKY JUIS COCTaBJICHHS (pOPMyINl BEUISCTB W ypaBHEHHI
XUMHYECKUX PEAKIUN;

4) ompenenaTh BaJCHTHOCTh M CTCNCHb OKUCICHHS XMMHUYCCKHX 3JIEMEHTOB B COCIMHEHHSX
pPa3IMYHOTO COCTaBa; IMPUHAJUIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIAcCy COEAMHEHMH 110
dbopMynaM; BUJ XHUMHUYECKOW CBA3M (KOBaJCHTHAs, MOHHAs, METAIJIMYecKas) B HEOPTaHUYECKUX
COEMHEHMX; 3aps] HOHAa MO XMMHYECKOll Qopmyse; XapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COSAMHEHUMN, TN KPUCTAININYECKON PEILIETKA KOHKPETHOTO BEIIECTBA;

5) packpsiBaTh cMbich Ilepuomndeckoro 3akona JI. M. MenaeneeBa u JeMOHCTPHUPOBATH €ro
NOHMMAaHME: OIUCHIBaTh M XapakTepuszoBaTh TaOnmuuHyto Qopmy Ilepuonuveckoil cucteMsl
XUMHUYECKHUX DJIEMEHTOB: pa3iMuyaTh IOHATUS «TJIaBHas mnoAarpynna (A-Tpymma)» U «1oOodHast
noarpynna (b-rpymnmna)», mansie 1 0oJbIIME TEPUOJIBI; COOTHOCUTH 0003HAUEHUs], KOTOPbIE UMEIOTCS B
MepUOANYEcKON TalOJuIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB XHUMHUYECKHUX
3JIEMEHTOB (COCTaB U 3apsil sApa, oOlIee YUCIO NEKTPOHOB M paclipe/iesieHue UX 10 3IEKTPOHHBIM



CJIOSIM); OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB 3JIEMEHTOB M MX COEIMHEHHUH B
npejenax MajibIX IEPUOJOB U IIaBHBIX HOJATPYII C yUETOM CTPOEHUS X aTOMOB;

6) KJIaCCI/I(bI/II_II/IpOBaTI: XUMHUYCCKHUEC JBJIICMCHTBI; HCOPraHUYCCKHUC BCIICCTBA, XHUMHYCCKUC
peakuuu (MO YUCIy U COCTaBy Yy4YacTBYIOIIMX B pEaKIMM BEIIECTB, MO TeIIoBoMYy 3(ddekrty, 1o
M3MEHEHHIO CTETIICHEH OKHUCICHUS XUMHUUECKIX BHCMGHTOB);

7) xapakTepu30BaTh (OMUCHIBATH) OOLIME U CIEU(DUICCKHE XUMUYECKUE CBOWCTBA MPOCTBIX U
CJIOKHBIX BCHICCTB, IMOATBCPKAAdA OIHMCAHHUC IPUMEPAMHU MOJICKYJIPHBIX W HOHHBIX ypaBHCHI/II\/JI
COOTBETCTBYIOLIMX XUMUYECKUX PEAKLUH;

8) cocraBiATh ypaBHEHHS 3JCKTPOJIMTHYECKON JHUCCOIMALMM KHCJIOT, ILISJIOYed W COJIeH;
IIOJIHBIE W COKpAIl€HHbIE YpaBHEHMs peakUud HOHHOro OOMEHa; YypaBHEHMs peakuui,
MOATBCPIKAAOIUX CYHICCTBOBAHUC TE€HETHYECKOM CBSI3H MCXKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB;

9) packpblBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUH  [OCPEACTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHca ATUX PeaKLuii;

10) nporHo3MpoBaTh CBOWCTBAa BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHUS; BO3MOXXHOCTH
MIPOTEKAHUs XUMUYECKUX IIPEBPALLECHUN B PAa3JINUHBIX YCIOBHSIX;

11) BBIYMCIATH OTHOCUTEIBHYIO MOJCKYISIPHYIO H MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIIO
XHUMHYECKOTO 3JIEMEHTa 10 (hopMyJie COeAMHEHHSI; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MIPOBOIUTH
pacy€Thl 10 YpaBHEHUIO XUMUYECKON peaKiuu;

12) cnenoBaTh ~ MpaBWIaM  MOJB30BaHHMS  XMMHYECKOW  TOCYHOH ©  J1aDopaToOpHBIM
000pyZI0BaHUEM, a TaKXe IpaBUIaM OOpaIlleHusl C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSAMU IO
BBITIOJIHEHUIO J1a0OPATOPHBIX XWMHUYECKUX OIBITOB IO TMOJYYCHHI0O U COOMPAHUIO Ta3000pa3HBIX
BEIIECTB (aMMHUAaKa M YTIeKUCIIOro rasa);

13) mnpOBOMUTH pEaKIWH, MOATBEPKIAMONINEC KAYCCTBEHHBIH COCTaB pa3jIMYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUAOPOMUA-, HOAUA-, KapOoHAT-, docdaT-, CHIMKAT-, Cynbdar-,
THAPOKCUA-NOHBI, KATUOHbBI daMMOHHA W HWOHBI M3YUCHHBLIX MCETAJIJIOB, MPHUCYTCTBYIOIIKUC B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

14) npuUMEHSATh OCHOBHBIC OIEPALMH MBICIUTEIBHON JESITEIIPHOCTH — aHAllM3 W CUHTE3,
CpaBHCHHC, 0606HI€HI/IG, CUCTCMATU3alMI0, BBISABJICHUC IPHYNHHO-CICIACTBCHHBIX CBsI3EH — JJIA
M3yYeHHs] CBOWCTB BELIECTB M XMMHUYECKUX DPEAKLUi; €CTECTBEHHOHAYYHbIE METO/bl IO3HAHUS —
HaOJI0IeHNE, U3MEPEHNE, MOJICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIH ).

Ilnanupyemsble pe3yJbTaThbl OCBOCHHMSI Y4eOHOro mnpeamera «XuUMHS», T0CTUTAeMBbIX
odyyaromumucs 8-9 kjaccoB (¢ HMCHOJb30BaHHMEM O0OpPY/IOBaHMSA LEHTPa o00pa3oBaHuUsA
€CTeCTBEHHOHAYYHOI M TeXHOJI0rn4YecKkoi HanpasJjeHHocTel «Touka PocTay):

- IPUMCHATH OCHOBHBIC METO/IbI ITIO3HAHUA: Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, OKCIICPUMECHT,

- OTMCBIBATh CBOMCTBA TBEPABIX, KUAKHX, ra3000pa3HbIX BEIIECTB, BB UX CYIIECTBEHHbIE
IIpU3HAKY;

- PacKpBIBAaTh CMBICIT 3aKOHA COXPAaHEHHUsI MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHOM T€OpHH;

- pas3jin4yaTb XUMHUYCCKHUE U (1)I/I3I/I‘~I€CKI/IC SABJICHUS, HA3bIBATH IIPU3HAKU W YCJIOBUA IMPOTCKAHUA
XUMHUYECKHX PeaKLuii;

- coOmrofaTh npaBuiia 6€30MacHoi paboThI TPHU MPOBEIECHUH OIBITOB;

- T10JIb30BaThCs 1a0OPAaTOPHBIM 000PYAOBAHUEM U MTOCY/IOM;

- IOJTy4aTh, COOMpATh Ta3000pa3HbIE BEMIECTBA U PACIIO3HABATH UX;

- XapaKTepu30BaTh (pU3MUecKre U XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COG)II/IHeHPIﬁ, MMPOBOAWUTH OIBITEI, MOATBCPKIAAIOMIUEC XHUMHUYCCKUC CBOMCTBaA HU3Y4YCHHBIX KJIaCCOB
HEOPTraHMYECKUX BEIIECTB;

- PpAacKpbIBaTb CMBICT TIOHSTHS «PAaCTBOP», BBIUYHCIATH MAaCCOBYIO JIOJKO PAacTBOPEHHOTO
BEIIECTBA B pPACTBOpPE, TOTOBUTH PACTBOPHI C ONpEACNEHHOH MaccOBOM J0iel pacTBOPEHHOTO
BELIECTBA;

- XapakTepHU30BaTh 3aBUCHUMOCTb (PU3MUECKUX CBOMCTB BELIECTB OT TUIA KPUCTAIUITMYECKOU
peHIéTKI/I, OIPECACIIATb BU XUMHYECKOU CBI3H B HCOPTaHNUYCCKUX COCANHCHUAX



- pacKpbIBaTh OCHOBHBIE IOJIOKEHHUS TCOPUHU DJIEKTPOJMTHUYECKOW TUCCOIMAINH, COCTABIIATH
YpaBHEHUS JICKTPOJUTHUECKON AUCCOIMAIIMK KUCIIOT, IIEI0YEH, COJICH U peakiinii HOHHOTO OOMEHa;

- paCKprBaTb CyH_IHOCTB OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, OHpe,[[eJISITL OKUCJIIUTCIIb
1 BOCCTAaHOBUTEb, COCTABIIATh YPAaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITUH;

- Ha3bIBaThb (baKTOpBI, BJIIMAKOIIINC HA CKOpOCTB XI/IMH‘ICCKOP’I peaKLII/II/I;

- XapaKTepH30BaTh B3aWMOCBS3b MEXIY COCTaBOM, CTPOCHHEM W CBOMCTBAMH HEMETA/UIOB M
METaJIJIOB;

- POBOAMTH OIBITHI IO MOJYYSHUIO U U3YYCHHIO XUMHUYECKUX CBOMCTB Pa3INYHBIX BEIIECTB;

- TPaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM KU3HHU.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB

e HaumeHoBaHue pa3/iesioB U TeM KonTpoann . JuaekTpoHHbIe (HU(pPOBHIE)

0 PAKTHYECKHE

NPOrpaMMblI 00pa3oBaTeJbHBIE peCYPChI
porp Bcero ble padoThI padoThI P pecyp
Pa3nen 1. [lepBoHayaibHbIe XUMHUYECKHE MOHATHS
Xumust — BakHas 00J1acThb
. bubnnoreka [IOK
1.1 | ecTecTBO3HAHMS U MPAKTUYECKOMN 5 2 .
IATENBHOCTH HeNOBeKa https://m.edsoo.ru/7f41837¢

1.2 | BemecTBa u XUMHUYECKUE pPEAKIIUN 15 1 ﬁggﬁﬁﬁ,ﬁé{;gﬁ%f 11837¢
Wroro mo pazneny 20
Pasnen 2. Baxkueiinue npeacTaBuTe/ I HEOPraHUYeCKHX BelIeCTB
2.1 | Bo3ayx. Kucnopon. ITonarue 06 okcumax 6 ESI?SHE%T:&%EB/I? £41837¢
2.2 | Bomopoa.IlonsiTie 0 KUCIOTaxX U COJSAX 8 1 Eg&?ﬁ%ﬁ;ﬁgﬁﬁ £41837¢
2.3 | Bona. PactBopsl. [ToHsATHE 00 OCHOBaHMSIX 5 1 1 ﬁg&?ﬁﬁf:&igﬁ}% 11837¢
24 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX 11 1 1 bubnnoreka [JOK

) COEIMHEHNH https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paspnen 3. Ilepnoanyeckuii 3axkon u Ilepuoguyec

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peaKiuu

Kasi cucreMa xXuMudeckux ieMeHToB /I. 1. MenaeneeBa. CTpoenne aToMoB.

[lepuonnueckuii 3akoH u llepuoanyeckas

but6mmoreka [JOK

31 ﬁg;;g;;gf%;;ﬁgﬁ;gZ];ISEZOB AN ! https://m.edso0.ru/7f41837¢
3.9 Xumuueckas cBs3b. OKHCIUTENbHO- 8 1 bubnuoteka [JOK

BOCCTAHOBUTEIILHBIE PEAKIUU https://m.edsoo.ru/7f41837c
Hroro no pasneny 15 bubmmoreka [IOK




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

PesepBHOE Bpems

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




9 KJIACC

KosaunvecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
No nporpaMMeI Beero KOHTpﬁOJILHLIe HpaKTﬁuquKue 06pazoBaTEABHBIE
padoThI padoThI pecypesi
Pa3nen 1. BenecTBO M XUMHYeCKHE peaKI[UH
11 [ToBTOpenue u yriay0OiaeHrne 3HaHU OCHOBHBIX 5 1 bubnmoreka [JOK
' paszenoB Kypca 8 kiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnmoreka [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DNEeKTpONIUTHYECKAs JUCCOLUALIMS. 8 1 1 bu6nuorexa [HOK
' XHUMHUYECKUE PEAKLIMU B pACTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa/ibl M MX COeTUHEHHS
21 OO1m1ast XapakTepUCTUKA XUMUYECKUX 4 1 bu6muoreka [IOK
' aneMmeHToB VIIA-rpynmel. ["anorensl https://m.edso0o.ru/7f41a636
OO6m1ast xapakTepUCTHKA XUMHUYECKUX
g . bu6nuorexa [JOK
2.2 anemeHTOB VIA-rpynmbl. Cepa u e€ 6 https://m.eds0o.ru/7f41a636
COCTUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
i bu6nuorexa [JOK
2.3 anemeHToB VA-rpymnmsl. A30T, hocdop u ux 7 1 https://m.eds0o.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
i N but6mmoreka [JOK
2.4 aneMeHToB [VA-rpynnsl. Yriaepoa u KpeMHuit 8 1 2 https://m.eds00.ru/7f41a636
1 UX COCeIMHEHUS
Hroro o pasneny 25
Pasznea 3. MerasIbl M HX COeTHHEHUS
. bu6nunorexa [JOK
31 Obmme cBOfiCTRa METAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Bakneiinme MeTaibl ¥ UX COETUHEHUS 16 1 2 bubmorexa [TOK

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




Wroro mo pazneny 20
Pa3nen 4. Xumusi 1 OKpy:Kawias cpeaa
4.1 BemtecTtBa U MaTepraibl B )KU3HU YEJIOBEKA 3 Bubmiorexa LIOK
: p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmiorexa LIOK
p p https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

No Tema ypoka Beero Kontpoabubie | IlpakTuueckue n3§:’['? :::H a Oﬁp:;:)q;g?;;:)eﬂm e

padoThI padoTshI pecypebi

1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bu6mmoteka [IOK
yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOMAX TIO3HAHMSI B XUMHH 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «[IpaBuna
y | B g g 1 Busorea 101
https://m.edsoo.ru/ff0d23dc
obopynoBanuem» (ueHtp «Touka
pocrta»)

4 YucTteie BemecTBa U cMecu. CIocoObl 1 bubnuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padora Ne 2 «Pa3nenenue

5 cMmeceil (Ha IpuMepe OYMCTKU 1 bubnuoreka [JOK
noBapeHHOM coin)» (neHTp «Touka https://m.edsoo.ru/ff0d28c8
pocrta»)

6 | Atousin voneKym ! Pipsimsdsooul0dZate

7 XuMudeckye dJIEMEHTRI. 3HAKU 1 bu6nuorexa [JOK
(CUMBOJIBI) XUMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie n cOXKHBIE BEIIECTBA 1 BH6J,IHOTeKa LOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 BH6J,IHOTeKa LOK

https://m.edso0.ru/ff0d2d50

10 3aKOH IOCTOSTHCTBA COCTAaBa BEIECTB. 1 bubnuoreka [JOK

Xumuuaeckast hopmyna. BaneHTHOCTD

https://m.edsoo.ru/ff0d2eae




aTOMOB XUMHUYCCKUX 3JICMCHTOB

OrHOCUTENbHAA aTOMHAs Macca.

bubmuorexa [JOK

11 OTtHOcuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOI'0 2JIEMEHTA B bu6mmoreka [IOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BenectBa. Mosb. MossipHas bubnmoreka [JOK
Macca https://m.edso0.ru/ff0d5230
14 Du3nYeCcKue U XUMUYECKUE SIBICHUS. bubnuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX peaKInid https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEILIECTB. bubnuoreka [IOK
XHUMHUUECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
B clie OJIMYECTBA, MACCHI
17 BeI)III?ePE:TJ;aH;Ig ;(p;I;I}[IIeH:I?[M )1\(/[I/IMI/IIIGCKI/IX bubnorexa LIOK
. https://m.edso0.ru/ff0d5708
peakuuit
Kitace a MMHUYECKHUX PEaKni
18 (COGI[I/IHHqﬁ):illfIHHﬁZ;J(IO)KeHI/ISI 3a£emeljmﬂ bubmrorexa L[IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 aHuHKnofiwe;lfICT 12)606}?11%1/16 u Eubmorexa LIOK
i . https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUi
20 KonTtponbhas padora Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3agyx — cmecsk razos. CocTaB Bo3ayxa.
o bu6mmoteka [IOK
21 Kucnopon — sement u npoctoe https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
®du3nuecKue U XMMUYECKre CBONCTBA
22 KHUCJIOPO/ia (peaKIIuu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
23 CrocoOsbI OTy4YeHUsT KUCJIOPO/ia B bubnmoreka [JOK

1ab0paToOpUU U MPOMBITIIIEHHOCTH.

https://m.edsoo.ru/ff0d497a




[Ipumenenue kuciopoa

TemnoBoit 3 PeKT XUMUIECKON peaKIlum,
MOHSITHE O TEPMOXUMHYECKOM

bu6mmoreka [IOK

24 YPaBHEHUH, DK30- U IHAOTEPMUYECKHUX https://m.edsoo.ru/ff0d4790
peaKIusx
T .
15 | Sommmo oo yom o) Bamonea 10K
P X, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuyeckas pabora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpOaa, bubnuorexa [JOK
n3ydeHue ero cBoucTBy (ueHTp «Touka https://m.edsoo.ru/ff0d4ae2
pocray)
27 Bonopon — snemeHT u nmpocToe bubnuoreka [IOK
BelecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4ddo
28 ®dusndecKue 1 XUMUIECKHIE CBOHCTBA bubnuoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 m bubmuorexa [JOK
OHATHE O KHCIOTax H COILIX https://m.edsoo.ru/ff0d50d2
30 CniocoOsI oNTyueHus: BOJOPOa B bubmuorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tomyuenue u cobupanue BoJ10poJia, bubnuoreka [IOK
n3ydeHue ero cBoMcTBy (ueHTp «Touka https://m.edsoo.ru/ff0d4f42
pocTay)
32 MounsipHblii 00BEM razoB. 3aKoH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
B "
o | oot Eukus, Ko Sumorea 10K
H oMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU O0BEMY
Brruucnenust 00b€MOB ra3oB 1Mo Bu6morexa LJOK
34 | ypaBHEHHIO peaKIMH Ha OCHOBE 3aKOHA

00BEMHBIX OTHOLIICHUN Ta30B

https://m.edsoo.ru/ff0d5708




35 du3nuecKue 1 XMMUYECKHUe CBONCTBA bubnmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. Hacblennsie u
37 HelfaCLImcI:)HHHe gaCTBOpLI. Ma]fCOBaSI Brbmorexa [JOK
https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckas pabota Ne 5 mo Teme
3 | onperertmor wacconott onci Butimmoresa LIOK
PEACTS A https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA» (LEHTP
«Touka pocray)
39 KonTponbnas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopon. Bona» https://m.edso00.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKalus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHne 1 XUMHYECKHE CBOMCTBA
41 KI/ICJ‘Iy;FHBIX OCHOBHBIX 1 aM(OTEPHBIX Eubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XMMHUYECKHE CBOMCTBA bub6nuoreka IIOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bu6nuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [lonydyeHne u XuMHUYECKHE CBOMCTBA bubnuorexa IIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIIAaTypa, CriocoObl bubmuorexa [JOK
[IOJIy4EHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckast padota Ne 6. Pemenue Butmorexa LIOK
47 AKCIEPUMEHTAIBHBIX 3aa4 10 TEME

«OCHOBHBIE KJIaCChI HCOPTaHNYCCKUX

https://m.edso0.ru/00ad9b7c




coenuHeHui» (ueHTp «Touka pocray)

I'enetnueckas cBsI3b MCKAY KJIaCCaMHn

bubmuorexa [JOK

48 HEOPraHUYECKUX COCAVNHEHUN https://m.edso0o.ru/00ad9a50
. bubmuorexa [JOK
49 O00011IeHNE U cCHUCTEMAaTH3alUs 3HAHUI https://m.eds00.ru/00ad9ch2
KonTtponsnast padora Ne3 o treme
bu6nmmoreka [IOK
"OCHOBHEIE KJIACCHI HEOPTAHUUECKHUX
50 “n p https://m.edsoo.ru/00ad9ela
COCIMHEHUN
[TepBbIe MOMBITKA KIIACCH(PUKAITIU
bubmuorexa [JOK
ec s5emenToB. I1o €0
51 XIMITHCCIIX SJICMCHTOB HATH https://m.edsoo.ru/00ad9ffa
IPYIIAx CXOJHBIX 3JIEMEHTOB
[lepuonnueckuii 3akoH u [leproanueckas
52 cucTeMa XMMu4ecKux aiementoB /1. U. bubmorexa [JOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Tlepuonasl, TPyIINbL, HOATPYIIILI bubmnorexa HOK
PHOJIBL, TPYITIIEL, HOAPYIL https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CTpoeHue dIIeKTPOHHBIX 000I0YeK
55 aToMOB 311eMeHTOB [leproauyeckoit bubmmorexa HOK
https://m.edsoo.ru/00adaébc
cucremsl [. 1. Menneneena
XapakTepucTuKa XMMUYECKOTO AJIeMEHTa
56 1o ero noJjioxkeHuto B [lepuoanyueckoit Brbmaorexa LOK
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menpaeneena
3nauenue [lepuoanueckoro 3akoHa ass
57 | DAsBHTHA HayKd  NPAKTHKH. . . bubnuoreka [IOK
MeneneeB — y4€HbIN, IEJATOr U https://m.edsoo.ru/00ada96e
TpaKIaHUH
DIIEKTPOOTPHUIIATEITLHOCT AaTOMOB bubmuorexa [JOK
58 .
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNouHas xuMu4deckas CBI3b Bubmaorexa LIOK

https://m.edsoo.ru/00adac34




60 KoBanenTHast nosisipHasi Xumuueckas 1 bubmmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenmonsipHasi XUMHYECKas 1 bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
62 CrerneHpb OKHCIICHUS 1 Et?g ;I/I;Ir(r)lT: cliss?)grou}éo adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIILHbBIC 1 bubnuoreka [IOK
peakuu https://m.edsoo.ru/00adb076
64 OkucnuTenu 1 BOCCTAHOBUTENU 1 bubmorera IOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 o reme 1 bubnuorexa [JOK
«CTtpoenue aroMa. XUMUYECKasl CBS3b https://m.edsoo.ru/00adb486
66 PesepBHbIi1 ypok. O6o6£ueHI/Ie u 1 bubmuorexa LIOK
crucTeMaTu3auuvs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. 0606VIIIGHI/IG u 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
68 PesepBHbIi1 ypok. O6O6VH_IGHI/IG " 1 bubnuoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe HU(POBHIE

Ne Tema ypoka K 1T Jata oOpa3oBaTe/ibHbIE
n/m yp Beero OHTPOJIbHbIE PaKTHYECKHe H3ydenus P
padoTbI padoThbI pecypcnl
[Tepuonnueckuii 3axoH. [lepuoanueckas
1 cngeMl; XUMHUYECKUX BHGMIG)HTf)[B pI Y| 1 bubmorexa IJOK
T https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
2 XI/IMI/I‘I@CKEIX 3JIEMEHTOB TMEPBBIX TPEX 1 bubmaorexa LIOK
PERRID https://m.edso0.ru/00adb6b6
MIEPHOJIOB

3 Knaccudukanus u HOMeHKIIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2
Bupl XMMUYECKOM CBSI3U U TUIIBI bubnmoreka [JOK

4 N 1 .

KPUCTAUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas pabora Nel o Teme

5 «IToBTOpeHue u yriy0neHue 3HaHU 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kimaccay»

6 Knaccudukanms XuMruueckux peakiifi mo 1 bubnuotexa [JOK
Pa3INYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKON PEAKIIUU.

7 [Tonstue o FOMIz)FeHHBIX U TeTe OFEHHLE( 1 bubmiorexa [TOK

P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE O XUMUYECKOM PaBHOBECHHU.

3 @DakTophl, BIUSAIONINE HA CKOPOCTh 1 bu6nunorexa [HOK
XUMHUYECKON PEAKLIUN U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCAUTENBHO-BOCCTAHOBUTENBHBIE 1 bu6muoreka LIOK
peakuuun https://m.edsoo.ru/00adcade

10 Teopus IEKTPOTUTUUECKON TUCCOLUALIUN. 1 bubnmnoreka [JOK
CuIibHBIE U CJTa0bIe AJICKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 n a Hs peakuit 1 bubmorexa LIOK

OHHBIC YpaBHCHHA peaKil https://m.edsoo.ru/00add448

12 XuMuYecKre CBOMCTBA KUCIOT U OCHOBAaHHI 1 bu6nunorexa [JOK




B CBETE NPEACTaBICHUN 00
AIEKTPOIIUTUYECKO TUCCOIHAIIN

https://m.edsoo.ru/00add5d8

XUMHUYECKHE CBOMCTBA COJIEH B CBETE

bu6nunorexa [JOK

13 MpeICTaBIeHU 00 SIEKTPOIUTHUECKOMN https://m.edsoo.ru/00add8b2
JUCCOIAIIIU

14 [TonsiTue o runponuse conen bubmorera HOK

P https://m.edsoo.ru/00add9d4
. bubnuorexa [[OK

15 O06001IeHre 1 cucTeMaTH3alys 3SHAaHU I https://m.eds0o.ru/00addd12

16 [IpaxTuueckas padora Ne 1. «Pemenue bu6mmoreka [IOK
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponpHas padorta No2 o reme

17 «BJIeIIZTponI/ITIfquKaﬂ JUCCOLIAIUS buGmaorexa LIOK

' https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX )

18 OO01as xapakTepUCTHKA raJIOreHOB. bubnmnoreka [IOK
XHUMHUYECKHE CBOMCTBA HA IIPUMEpPE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CossiHas KUCIIOTA,

. bu6nuorexa [JOK

19 XUMHITICCKHE CBOMCTEA, HOMYHEHHE, https://m.edsoo.ru/00ade104
MIpUMEHEHNE
[TpakTuaeckas padorta Ne 2 o Teme

20 «lPlonyquHe COIJ)IHHOﬁ KHUCJIOTBI, U3yYEHUE €€ bubmiorexa [TOK

. ’ https://m.edsoo.ru/00ade348
cBorcTBY» (eHTp «Touka pocray)
BrrancneHus mo ypaBHCHHSIM XUMHUYIESCKHX
21 peaxiui, eciu OI}[]SH W3 peareHTOB JIaH B bubmorexa LIOK
’ https://m.edsoo.ru/00ade488
M30BITKE

99 O6mras xapakTepucTuka 3aemMeHToB VIA- bubnuotexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
ANIOTponHbIe MOAU(DUKAIINH CEPHI.

23 HaxomI?IeHHe ceplil H(beé C(I)le)II/IHeI:})II/Iﬁ B bubanorexa [JOK

. https://m.edsoo.ru/00ade64a
npupoae. XMMHUECKHE CBOMCTBA CepPhI

24 CepoBogopo, crpoeHue, pundeckue u bubnmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcupl cepbl. CepHast KUCIIOTa, PU3NUECKUE bubmuoreka [IOK

U XUMHNYCCKHUC CBOI>'ICTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28




XHUMHUYECKHE pCaKknuuy, JCKAIHUEC B OCHOBC
IIPOMBIIIJICHHOI'O crocoba IMOJIYYCHUA

bu6mmoreka [IOK

26 CEpPHOM KHUCIIOThl. XMMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIen Cpe/ibl COeTMHCHHUSIMU CEPhI

97 Beruucinenne MaccoBoOM J0JIM BBIXO/a bubnuoreka [JOK
NPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa J1eMEeHTOB VA-

28 r LHHI)I AIL)’,OT pacn OCTpPaHEHHUE B IIPUPOJIE Bubmorexa LIOK

PYTIIEL. > Pactipoctp e B [IpUpOIE, https://m.edsoo.ru/00adeea6
(hbU3UYECKHe U XUMHYCCKHE CBOMCTBA

29 AMMuak, ero pusnvecKre u XuMU4eCcKue bu6mmoreka [IOK
CBOMCTBA, IIOJIy4EHHE U IPUMEHEHHE https://m.edsoo.ru/00adf004

o | Do oo Bumorea 10K

Y > A3 https://m.edso0.ru/00adf180
cBoicTBY» (eHTp «Touka pocray)

31 A3oTHas KucnoTa, e€ pu3ndeckue u bubnuorexa [[OK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS

30 B Kau€CTBE MHUHEPAIBHBIX YI0OpEHUH. bubnmnoreka [JOK
XHUMHUUYECKOE 3arpsI3HEHUE OKPYKAOILEH https://m.eds0o.ru/00adf518
Cpelbl COCTMHEHHUSIMU a30Ta
dochop. Oxeun pochopa (V) u bocopnas

33 KI/ICJ'I(I())TIZ. (1)H3HII1[e(<I:)KH(eb I/IpXI/I(MI/z‘{ec(:II)(I/Ie(b P Bubmioreka [JOK

. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIYYCHHUE
Hcnonb3oBanue dpochaToB B KauecTBe
34 MUHEPAJIbHbIX z[q())6 %)HHIZ 3arpsi3HeHue bubmorexa LJOK
PaIbHLIX YHOOP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpenbl pochaTamu

35 VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubnmnoreka [JOK
¢bu3nyeckrue 1 XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yraepoja, ux GU3nIecKue u

36 XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6nunorexa [JOK
po0JIeMBbI, CBSI3aHHBIE C OKCHJIOM yTJIepoja https://m.edsoo.ru/00adfebe
(V)

N bubmuoreka [JOK

37 VYronpHasg KUCI0Ta U €€ COJIH " 1

https://m.edso0.ru/00ae006¢




[TpakTrueckas padora Ne 4 o Teme
«IlomydeHue yriieKucioro rasa.

bu6mmoreka [IOK

38 KadectBenHas peakiys Ha KapOOHAT-UOH» https://m.edsoo.ru/00ae027e
(uentp «Touka pocray)
39 [TepBoHavabHBIC TOHATHS 00 OPraHUIECKUX bubnmnoreka [IOK
BELLECTBAX KAaK O COEAUHEHUSX YIiIepoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coeiuHEeHUS bubmiorexa HOK
p A https://m.eds00.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenne
a1 AKCIICPUMEHTAIIBHBIX 337124 110 TEME bubmuorexa [JOK
«Baxuelinine HeMeTalIb U UX COSIUHECHUS https://m.edsoo.ru/00ae0bf2
(uenTp «Touka pocray)
KonTponbnas padota Ne3 o reme bubnmoreka [JOK
42 .
«BaxkHeme HeMeTaUIbl U UX COCAUHECHUS https://m.edso0.ru/00ae0e18
OO01mas XxapakTepruCcCTHKa XUMHUIESCKIX
3JIEMEHTOB — METAJIOB. MeTtajuinueckas bubmuorexa [JOK
43 -
CBSI3b M METAJUITMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pewérka. dusznueckre CBOWCTBa METAIIIIOB
XUMHYECKUE CBOMCTBA METAIIIIOB.
. N bu6mmoreka [IOK
DIEKTPOXUMHUYECCKUI PsIJT HAITPSHKCHUI
44 p P p https://m.eds00.ru/00ae1156
METaJIIOB
O6mue crocoObl MOTyUYeHHS] METAIIOB.
CnuiaBbl. BerurciieHust o ypaBHEHUSIM bubnmnoreka [JOK
45 . .
XMMHYECKUX PEAKIUH, €CITU OJUH U3 https://m.edso0.ru/00ael1156
pEareHTOB COAEPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UH METAIIIIOB bubmorexa [TOK
PP https://m.eds00.ru/00ae1278
but6mmoreka [JOK
ar IllenoTHEIe METATLIEL https://m.edsoo.ru/00ae14b2
48 OKcHABl M THAPOKCHIBI HATPHUSA B KaJIA bubnmorexa LIOK
A P A P https://m.edsoo.ru/00ae14b2
49 [IlemouHO3eMENbHBIC METALTBI — KAJIBITUN U bu6mmoreka [IOK
MarHui https://m.edso0.ru/00ae15e8
50 Baxxneiimme coeTMHCHUS KaTbIUs bubmorexa [TOK

https://m.edsoo.ru/00ael5e8




51 O0001enre 1 CUCTEMATU3aLMs 3HAHUH
52 JKécTkocTh BOMIBI U CIIOCOOBI €€ yCTpaHEHHS Brbmorexa [TOK
Ji¢ YC1p https://m.edso00.ru/00ae1886
IIpakTuueckas padora Ne 6 mo TeMe
bal P N bubnuoreka [JOK
53 «KécTrocTh BOIBI U METOBI €6 _
https://m.edsoo.ru/00aelae8
ycTpaneHus» (neHTp «Touka pocTay)
. bu6munoreka [IOK
4 AJIOMUHHAHA https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOWCTBA OKCHIA U bubnmnoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCH B U coutu xene3a (1) u bubnmoreka [JOK
xenesa (1) https://m.eds00.ru/00ae35e6
58 O00011IeH1E U CUCTEMATU3AIHS 3HAHUI
IIpakTrueckas padora Ne 7. Pemenue
59 SKIZBHG I/IMeHTaHI;)HI)IX 3a7a4 10 TEME Bubmiorexa LIOK
p o 8 https://m.edsoo.ru/00ae3de8
«BaxkHeIme MeTaaIbl M UX COEIMHEHNSD)
Brruncnenus no ypaBHeHHSIM XUMHYECKHX
€aKII1M, eCIIM OJUH 13 PEarcHTOB JiaH B
60 EB6LIHTK6 AITH cozjlle )KI/ITI:'I MECH g Bubmiorexa [JOK
p o P ) https://m.edso0.ru/00ae1750
BruruncieHnsa MaccoBOil JOIH BEIXOIA
MPOJYKTA PEAKIIUU
61 O0001IeHME U cCUCTEMAaTH3aLs 3HAHUI
62 Konrtponsnas padora Ne4 o Teme
«BaxkHelIe MeTamibl 1 UX COETUHEHUSD)
63 BemecTBa u Matepuaisl B MOBCEAHEBHOM but6mmoreka [JOK
’KU3HHU YeJ0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKPYKaroeit bubnmnoreka [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponb xMuM B pelIEHNH SKOJIOTMYECKUX bubmuoreka [IOK
npobiem https://m.eds00.ru/00ae4270
66 PezepaHslil ypok. O6001meHe U bubmuoreka IIOK

cUCTEMAaTH3allMs 3HAaHUI

https://m.edsoo.ru/00ae0d0a




PesepBHeIit ypok. O6001IeHNE 1

67 . 1 bu6nunorexa [JOK
CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHBIi ypoK. O606vH16HI/Ie u 1 bubnnoreka [IOK
CUCTEMAaTHu3alus 3HaHUM https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O NIPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJ151 YHEHUKA
1. Jleencon M.A. 100 BOmpocoB M OTBETOB MO XUMHH: MarepHualibl ISl MIKOJBHBIX pedeparos,

(haKkyIbTaTUBHBIX 3aHATHH HW CceMUHapoB: YueOHoe mocobme. — M.: «M3marensctBo ACT»:
«MznatenscTBO Actpensy, 2002 . — 347 c.
2. [TerpsinoB U.B. Camoe HeoObIKHOBEHHOE BeliecTBO B Mupe. — M.: [lemaroruka, 1976 . — 96 c.

3.Crpensauxosa JI. H. 13 vero Bcé caenano? Pacckasel o BemectBe. — M.: fy3za-mpecc. 2011, —
208 c.

4. Durukionenus st aereid. T.17. Xumus / T'nas. pea. B. A. Bonoaun, Bex. Hayd. Pen.
U.J1eencon. — M.: Asanra +, 2003. — 640 c.

5. Caiitr MI'Y. IIporpamMmma kKypca Xumu® i ydanmxcs 8—9 kimaccoB 0011eo0pa3oBaTeIbHOM
LIKOJIBI.

METOANYECKHUE MATEPHUAJIBI 1S YUYUTEJIA

1.BacunwseB B.I1., Mopo3sosa P.I1., Kouepruna JI. A. IIpakTukym 1o aHaqIUTUYECKON XUMUH: Yueo.
[Tocobue st By30B. - M.: Xumus, 2000. - 328 c.

2. I'pocce D., Baiicmantenps X. Xumus s 110003HATEIbHBIX.OCHOBBI XMMUU U 3aHUMATEIIbHbBIC
onbITel. ['JIP. 1974. Tlep. ¢ nem.- JI.: Xumus, 1979 — 392 c.

3. Hdeprromnsiy B.®. Mup Bogsl. — JI.: Henpa, 1979.-254 c.

4. Kumun .M. OOmas xumwus. [Ipaktukym L-mukpo. PykoBoacTBo st cTyaeHTOB. — M.:
MI'MY, 2006 . — 322 c.

5. Hcnonws3zoBanue 1udpoBbiX Jabopatopuil mpu 00ydeHUn XUMHUH B cpeaneii mkone/ becranos I1.
N.dopodees M.B., Kunun J[.M., 3umuna A.U., Opxexockuii [I.A.- M.: BUHOM . JlaGoparopus
3HaHui, 2014, — 229 ¢ .

6. Kpucramibl. Kpucramnorugparsl: MeTtonuueckue ykKa3aHusi K J1aDOpaTOpHBIM padoTam.
Mudraxosa H. 1., [lerpoBa T.H., Paxmarynnuna 1. ®@. — Ka3zauns: Kazan. roc. rexnon. yu-t ., 2006. —
24 c.

7. Jleencon M.A. 100 BompocoB M OTBETOB MO XUMHH: Marepuaibl ISl MIKOJIbHBIX pedeparos,
(baKyTbTaTUBHBIX 3aHATHH U CEMHHApOB: YdeOHoe mocodue. — M.: «M3narensctBo ACT»:
«M3naTenbcTBO AcTpenny, 2002 . — 347 c.

8. Jleencon U. A. Xumnueckue peakuuu: TermoBoit a¢dext, paBHOBecue, ckopoctb. — M.: OO0
«U3narensctBo Actpens, 2002 . — 192 c.

9. Jlypswe 1O. 0. CripaBounuk no ananutudeckoit xumun.— M .. Xumus, 1971 . — C. 71—89.

10. Hazaposa T.C., I'pabeuxuii A.A., JlapoBa B. H.Xumuueckuit 3kcrnepuMeHT B mkose. — M.:
[Tpoceemenne, 1987. —240 c.

11. Heopranmueckas xumus: B 3 T1./lon pen. FO. JI. Tperbskosa. T.1: dusuko-xumuyeckue
OCHOBbI HEOpPraHMYeckol XuUMHUHU: Y4eOHUK nans cTyd. Bbicul. yueb. 3aBenenuit/M. E. Tamwm, lO.
J. TpetbsikoB. — M.: U3narensckuil neHTp «Akagemus», 2004. —240 c.

12. IlerpsHoB M.B. Camoe HeoObIKHOBEHHOE BeliecTBO B mupe. — M.: Ilenaroruka, 1976 . — 96 c.

13.CrpenbuukoBa JI. H. I3 yero Bc€ cnenano? Pacckasbl o BemectBe. — M.: Sy3a-tipecc. 2011. —
208 c.

14. CycnennuxoBa B.M, Kucenesa E. K. PykoBoJICTBO 1O NMPUTOTOBIEHUIO THUTPOBAHHBIX
pactBopoB. — JI.: Xumus, 1967. — 139 c.

15. ®apaneit M. Ucropus cseun: Ilep. ¢ anrn./Ilox pen. b. B. HoBoxxunosa. — M.: Hayxka.

I'maBHast pemakius pusnko-maremarndeckon smrepatypsl, 1980. — 128 c., un. — (bubimoreuka
«KBant»).
16 . Xomuenko I'. I1.,CeBacthsinoBa K. M. OKHCIHTETHEHO-BOCCTAHOBUTEIbHBIC peakiuu. — M.:

ITpocsemenue, 1989. — 141 c.

17. Dunuknonenus as aereit. T.17 . Xumus / ['nas. pen. B. A. Bonoaus, Ben. Hayd. Pen.
N.Jleencon. — M.: ABanTa +, 2003. — 640 c .

18 . Optumo JI. Boga: kHUTA O caMOM Ba)KHOM BemiecTBe B Mupe: mep. ¢ pun. —M.: Kommacl n,
2019.—153c.

19 . Yeptkon U.H., XKykos I1.H. Xumuueckuit 5KCIEpUMEHT ¢ MAJIBIMH KOJTUYECTBAMH PEaKTHBOB.
M.: [Ipoceemenne, 1989. — 191 c.



20. Caiir MI'Y. Ilporpamma kypca xumuu uig ydamuxcs 8—9 kitaccoB o01eo0pa3zoBaTebHOM
TIKOJIBI.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1 . Caiir OUIIM. OrtkpeiThlii 06aHK 3agaHuid 11  (HOPMUPOBAHMS ECTECTBEHHOHAYYHOMH
rpamotHoctH https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
2 . Caiitr Egunas xomnekiust 1udpoBbix o0OpasoBaTenbHBIX —pecypcoB.  http://school-

collection.edu.ru/catalog
3. Caiit denepanbHblii IeHTP HHOPMAIIMOHHO-00pa3oBaTeIbHbIX pecypcos http://fcior.edu.ru/

KoHTponp pe3ynbTraToB OOy4YeHHS B COOTBETCTBUM C JIaHHOW 00pa3oBaTEeNbHON MporpamMmon
MpPOBOAUTCS B (opMe NUCHBMEHHBIX U OKCIEPUMEHTAJIbHBIX paboT, Mpeanoiaraercs IMpOBEACHUE
IIPOMEKYTOYHON U UTOTOBOM aTTECTALUU.

IIpomesccymounas ammecmayusn
JInst  OCylIeCTBIIEHHMsI INPOMEXYTOYHOM aTTECTAllMM HCIOJB3YIOTCS KOHTPOJIBHO-OLICHOYHBIE
MaTepHuaibl, OTOOp COAEp)KaHUS KOTOPBIX OPUEHTHUPOBAH Ha IMPOBEPKY YCBOEHUS CUCTEMbI 3HAHUIL
U YMEHUH — HMHBapUaHTHOTO $Jpa COJCpP)KaHUS JEHCTBYIOIIMX OOpa30BaTEIbHOM IPOrpaMMbl IO
XUMUU Ui 0011e00pa3oBaTelbHbIX OpraHu3auuil. 3ajJjaHus NPOMEXKYTOYHOH aTTeCTallud BKIIIOYAIOT
Marepuajl OCHOBHBIX pa3/iellOB Kypca XMMHH.

IMAKET OHEHOYHbIX MATEPUAJIOB U KPUTEPUU OUHEHUBAHUSA 110 IPEJMETY
«XHUMUS» npexncraBien B Meroguueckom nocoduu: I[I.M.becnanos, M.B.Jlopodees. Peanuzamus
00pa30BaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOW M TEXHOJIOTUYCCKOW HAMPABICHHOCTEH MO XUMHUU C
UCIOJIb30BaHNEM o0opynoBaHus 1ieHTpa «Touka poctay. — M; 2021. — c. 156.
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