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HHOACHUTEJBHAA 3AIIMCKA

[IporpaMma 1o XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs COCTaBJICHa Ha OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIET0
obpazoBanusi, npexacraBieHHbIXx B OI'OC OOO, a Takxke Ha OCHOBe (emepanbHON paboueit
pOTpaMMbl BOCIUTAHUS U C YYETOM KOHUEHIMU MPENoaBaHus y4eOHOro mpeamera «XUMHUs» B
oOpasoBartenbHbBIX opranu3anusax Poccutickoii denepamnm.

[Iporpamma 1o xumuu Ha€T TPEACTABICHHE O LEIAX, OOIeld cTpaTeruud OO0y4YeHus,
BOCIIUTAHUS U Pa3BUTUSA OOy4yalOUMXCS CpeACTBAaMH Y4eOHOro MpelMeTa, YCTaHaBIMBAET
00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHUE, NPEIyCMAaTPUBAECT paCIpeleiIeHUe €ro Mo KiaccaM Hu
CTPYKTYpPUPOBaHHUE MO pa3jenaM U TeMaM MPOTrpaMMBbl 10 XMMUH, ONPEAEIIIeT KOJNYECTBEHHbIE U
KAUECTBEHHbIE XapaKTEPUCTUKU COJEP)KAHUS, PEKOMEHAYEMYIO MOCIEAO0BATEIbHOCTh H3Yy4EHUS
XUMHUHM C YU4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpoiiecca,
BO3PAacTHBIX OCOOEHHOCTEN 00YYaroIIMXCs, ONpeAessieT BO3MOKHOCTH IpeAMeETa JUIsl peaan3aluu
TpeOoBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNnbHOW MPOrpaMMbl Ha YPOBHE
OCHOBHOT'O 00IIIero o0pa3oBaHusl, a TaKKe TPEOOBaHUII K pe3yabTaTaM 00y4eHHsS XMMHUU Ha YPOBHE
Hene W3ydeHHsl MpeAMeTa U OCHOBHBIX BHJIOB y4eOHO-TO3HABATENBHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XMMHU CIYXKUT OCHOBOH JJisi (JOPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIETOCs, €ro
IPEJICTABICHUA O MaTepHaIbHOM €IUHCTBE MHPA, BAXKHYIO POJb UIPAIOT pOpMHUpYyEMbIE XUMUEH
MPEJICTABICHHUS] O B3aMMOIPEBPAIICHUSIX PHEPTHMU M 00 IBOIIOLMHU BEIIECTB B MPUPOAE, O MYyTAX
pemieHust  TI00aNBHBIX  MPOOJIEM  YCTOWYMBOTO  PAa3BUTHA  YeJIOBEUECTBA —  CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHYECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

HN3yuenne xumum:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH AJIi caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (pOpMHUpOBaHUE MBIIIICHUS U TBOPYECKUX CIIOCOOHOCTEW OOyuarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4yeOHOMW  JESATeNbHOCTH,  OSKCIEPUMEHTAJIbHBIX U
HCCIIEIOBATEIBCKUX YMEHUH;

3HAKOMMT CO CIENU(PUKON HAYYHOT'O MBILIUIEHHUS, 3aKJIaIbIBA€T OCHOBHI LIEJIOCTHOTO B3IUIA1a
Ha €JMHCTBO NPUPOIBI M YEIOBEKAa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0yYaroIINXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHHMS K €CTECTBEHHO - Hay4YHBIM
3HaHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B IKOJIOTHYECKOE 00pa30BaHueE.

JlaHHble HampaBieHHs B OOyYEHHUM XUMHUHM O0€CHeuMBarOTCs cHeun(puKoil copepikaHus
yueOHOro mpenMeTa, KOTOPBIM SBISETCS MeJaroruuyecky aJanTHpPOBAaHHBIM OTpa)KeHHEeM 0a30Boi
HayKH XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro 0oOpa3oBaHUs OPHUEHTHPOBAH Ha OCBOCHHE
00y4aromyUMHUCs CUCTEMBl MEPBOHAYAIBHBIX MOHATHA XUMHH, OCHOB HEOPTaHUYECKOM XHMHUHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHNYECKOW XUMHUH.

CrpykTypa cojepXkaHHs NpOrpaMMbl MO0 XMMHUU C(HOPMHUpPOBaAHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mizydeHuro. CoJep’kaHUE CKIIAJbIBAETCS U3 CUCTEMbl MOHATUH O XHUMHUYECKOM
HJIEMEHTE U BEILECTBE M CUCTEMbI MOHATHH 0 XUMUYeCKO# peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUIY TOCIEI0BATEIBHOIO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETHUECKUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

—TpeACTaBICHUN 00 3IEKTPOIUTUYECKON IUCCOLMAIIMH BEIIECTB B paCTBOPAX.



Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OHMIMUPUYECKH T[OJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIITOJHSS
GyHKIIMM OOBACHEHUS M MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPaKTHYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHre NPOrpaMMbl IO XHUMHH CHOCOOCTBYET (DOPMHPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTaBIIAIOLICH HAYyYHOM KapTHHBI MHUpAa B JIOTMKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIECHHSI K HAyYHOMY 3HAHMIO U METOJlaM MO3HaHusA B Hayke. M3yueHue Xxumuu
IIPOUCXOJUT C MPUBJICUYEHUEM 3HAHUI U3 paHee M3YUYEHHBIX yUEOHBIX MpeaMeToB: «OKpyKarolmui
Mup», «buonorus. 5—7 knaccel» u «dusuka. 7 Kiaaccy.

[Tpy U3y4eHUM XMMUU TMPOUCXOTUT (POPMHPOBAHUE 3HAHMI OCHOB XMMHUYECKOW HAyKH Kak
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUUYECKON JEATEeIbHOCTH YeJOBeKa U KaK OJHOTO M3
KOMITOHEHTOB MHPOBOH KyJIbTYpHl. 3ajaya y4eOHOro mnpeaMeTa COCTOUT B (HOPMHUPOBAHHUU
CUCTEMBbl XHMMHYECKUX 3HAHUU : BaKHEHIIMX (AKTOB, MOHITHM, 3aKOHOB U TEOPETHUUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OO0OOIIEHM MHPOBO33PEHYECKOTO XapakTepa, s3blKa HAyKH, B
NPUOOIIEHNU K HAYYHBIM METOJaM MO3HAHUS MPU M3YyYEHHH BEIIECTB U XUMHUYECKUX peakuui, B
GbopMHpPOBAaHMM ¥ PA3BUTUU T[IO3HABATEJIBHBIX YMEHUHW W WX NPUMEHEHUH B Y4YeOHO-
MO3HABATENILHOMN U yueOHO-HUCCIeI0BATENIbCKON AESITETbHOCTH.

[lpy w3yyeHMH XHWMUU Ha YPOBHE OCHOBHOTO OOMIETO OOpa3oBaHMs BaXHOE 3HAYCHHE
MpPUOOpPEN TaKKe LeH, KaK:

— (opmupoBaHUE WHTEIUICKTYadbHO Pa3BUTOM JUYHOCTH, TOTOBOH K camMo0Opa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEUICHHUH, CIOCOOHON aalTUPOBATLCA K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XKU3HU;

— HaIpaBJICHHOCTh OOyuYeHHs Ha CHCTEeMAaTHYeCKOe NpUOOIIeHHE OO0YyJarolmxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAYyYHBIM METO/IaM IMO03HaHUs, (OPMUPYIOLIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— o0ecrieueHre YCIOBUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OIBITa
pa3HOOOpa3HON NeATeIbHOCTH, TMO3HAHUS W CAMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBanue oOmiel (QyHKIIMOHAIBHOW U €CTECTBEHHO - HaAy4YHOM IPpaMOTHOCTH, B TOM
YHclie YMEHUN OOBSCHATH U OLICHUBATh SIBJICHUSI OKPYXKAIOIIETr0 MUpa, UCIOJb3Ys 3HAHUS U OIBIT,
MOJTy4YEHHBIE MTPH U3yYEHUU XUMUH, TIPUMEHSTh UX MPH PEIICHUH MTPOOJIeM B MMOBCEAHEBHON KU3HU
U TPYZIOBOM €SATEIbHOCTH;

— QopmupoBanue y oOy4arOmUXCs T'YMaHUCTUYECKHX OTHOIIEGHUH, MOHUMAHUS IIEHHOCTH
XUMHUYECKMX 3HAHUM I BBIPaOOTKH 3KOJOTHYECKH I1€JIecOo00pa3HOro MOBEIEHUs B OBITY U
TPYAOBON JEATEIBHOCTH B LEISAX COXPAHEHMs CBOETO 30POBbS M OKPYKAKOLIEH NPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoduiIs U
HaNpaBJIEHHOCTH JaJIbHEHIIIEro 00yYeHuU .

OO61iee 4MciIO 4acoB, OTBEAEHHBIX JUISI M3YYEHMUsS] XMMHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kiacce — 68 vacoB (2 waca B Hezento), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).

[IpeayiaraemMsblii B mporpaMme Mo XMMHUHU MEPEUCHb SKCIIEPUMEHTATBHBIX METOI0B B U3YUEHUU
BEIIECTB U UX MPEBpaIlleHUH SBISETCS PEKOMEHIAaTENbHBIM, YUUTENb JAETIaeT BHIOOP MPOBEACHUS
JEMOHCTPAIIMOHHBIX, TA0OPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT C YUETOM HHIUBUTYATHHBIX
0COOEHHOCTEHN 00yJaromuxcs, ClUCcKa 3KCIepUMEHTAIbHBIX 3aJJaHUH, IpeIaraéMbIX B paMKax
OCHOBHOT'O T'OCYZapCTBEHHOT'0 3K3aME€Ha 110 XUMHUH.



COJAEPKAHUE OBYYEHUA

8 KUIIACC
IlepBoHayajbHBIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XuMuu B )K13HU YesoBeKa. XMMUS B cUCTeMe HayK. Telna u BelecTsa.
®du3nuecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BelecTB. [loHsTHEe 0 MEeTOaX MO3HAHUS B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aesieHus: CMEeCei.

ATOMBI 1 MOJIEKYJIbI. XUMHUECKHUE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX J1eMEHTOB. IIpocThie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas ¢popmyina. BareHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BemecTB. OTHOcHUTeNbHAass aToMHas Macca. OTHOCHUTENbHas MOJIEKYJIsIpHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U YKCIIa
CTPYKTYPHBIX €IWHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUH.

@®u3nueckue MW XHUMHUYECKHE SBJICHUA. XUMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHMsI Macchl BELIECTB. XMMMUYECKHE ypaBHeHHs. Knaccupukanus XMMHMUYECKHUX peaklui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XHMMHYECKOW MOCYy[I0H, mpaBuiamMu paboThl B jaboparopuud u mpuéMaMu
oOparieHusi ¢ J1a0OpaTOPHBIM OOOpPYAOBAHMEM; HM3YUYEHHUE U OINUCaHUE (U3HUYECKUX CBOMCTB
00pa3110B HEOPraHMYECKUX BEIECTB; HaOmoAeHne Qu3nyeckux (IUIaBJICHHE BOCKA, TasHUE JIbJa,
pacTHpaHue caxapa B CTYyINKe, KUIIEHUE M KOHJAEHCALUs BOJAbI) U XMMHMYECKUX (TOpEHUE CBEYH,
MPOKaJlMBaHUE MEIHON MPOBOJIOKU, B3aMMOJICHCTBHE MeJla C KUCIOTOM) SIBICHUN; HaOMIOIeHHE U
ONMCAaHNE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pa3jioKeHHe caxapa, B3auMOJEHUCTBHE
CepHON KHCJIOTHI C XJOpuaoM Oapus, pasznoxeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMO/ICHCTBHE Kene3a ¢ pacTBopoM coiu Meau (I1)); u3yduenne crocoOoB pasjieneHus cMecei (¢
MOMOIIBI0 MarHuTa, (GUJIbTPOBaHME, BhIMApUBAHUE, AUCTIILIANNSA, XpoMaTorpadus); npogedenue
OYUCMKU NOBAPEHHOU coau;, HaONIOJEHWEe U ONHCaHHE pEe3yJbTaTOB IPOBEIEHUS OIbITA,
WITIOCTPUPYIOILET0 3aKOH COXPAaHEHHs MacChl; CO3/IaHMe MOJieNel MOJIEKY (I1apOCTEePKHEBBIX).

BaxHeliue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocrtaB Bo3nyxa. Kucinopon — 31meMEHT M NpPOCTOE BELIECTBO.
Haxoxnaenue kucinopoaa B mpupoje, pU3NYeCKue M XMMHUYECKHE CBOICTBa (peakluu TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopojga. CrnocoObl MMONyyeHHs] KHUCIOpoJa B JabopaTopuu U
npoMblnuieHHOCTH. KpyroBopoT kucinopoga B mnpupoae. O30H — amuioTponHas MoauduKanus
KHCIIOpOJa.

TeroBoil 3(p¢deKkT XUMUYECKOW peaklud, TEePMOXHUMHUYECKHE YpaBHEHHS, 3K30 - H
OHAOTEPMUUYECKUE peakUuu. TOIUIMBO: yrosb M MeETaH. 3arps3HEHUE BO3]yXa, YCWICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT u npoctoe BemiecTBo. HaxoxxaeHue Bojopoia B mpupoae, Gpuzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl Mo XUMHUYECKUM YpPaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHaCBILICHHBIE pacTBOPHI. PacTBOPUMOCTH BellecTB B Boze. MaccoBast 10J1s1 BELLIECTBA B pacTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOAEC M B JKU3HHM YEIIOBEKA.
KpyroBopot Boab! B ipupojie. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanmst Heopranmdeckux coenunennid. Oxcuasl. Knaccudukaruss OKCHIOB:
cojieoOpa3zymomue (OCHOBHBIEC, KUCIOTHBIE, aM(poTepHble) U HeconeoOpasytomue. Homenknarypa
OKCcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [losyueHue okCuaoB.



OcHoBanus. Krnaccudukanus ocHOBaHUM: MIENOYM W HEPACTBOPHUMBIE OCHOBAHUSA.
Homenkiarypa ocHoBanuii. @u3M4eCKHME M XHMHUYECKHE CBOMCTBAa OCHOBaHuil. llomyuyeHue
OCHOBAHMH.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucnoT. Dusnueckue U XUMHUYECKHE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. HomeHnknatypa coisieli. ®@usznueckue U XUMUYeCcKue cBoiicTBa coiied. IlonyueHue
coJiei.

['eneTnueckasi CBA3b MEXKY KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBCHHOE OIPEACTICHUE COJICpX)aHHUS KUCIOpOoAa B BO3JyXe; MOJydeHHEe, coOupaHue,
pacro3HaBaHHE€ W U3YYEHHE CBOMCTB KHCIOpPOJA; HAONIOJCHHWE B3aUMOJACHUCTBUS BEILIECTB C
KHCJIOPOJIOM M YCJOBHUSI BOSHHUKHOBEHHUSI M TPEKpAILIECHUS TOpeHus (Moxkapa); O3HAKOMIICHHE C
o0Opa3laMu OKCUJIOB U OMHMCAHKME X CBOWCTB; MOJy4YeHHE, COOMpaHue, paclio3HABaHUE U U3YYEHUE
CBOMCTB BOjiopoJia (ropeHue), B3auMojeicTBue Boaopona ¢ okcugom memu () (BozmoxHO
UCIIONIb30BaHUE BHUJIEOMATEPHUAIOB); HAOMIOACHHE OOpa3lOoB BELIECTB KOJIUYECTBOM | MOIb;
UCCJIEIOBAaHUE OCOOEHHOCTEH  PAcCTBOPEHHMS  BEIIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C ONpPEAENEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BELIECTBA,;
B3aUMOJICCTBUE BOJIbI C MeETa/UlaMu (HAaTpueM H KalbLHUEeM) (B03MOINCHO UCNONb308AHUE
sudeomamepuaios); WCCIEAOBaHUE 00pa3IOB HEOPraHUYECKHX BEIIECTB PA3JIHUYHBIX KIIACCOB,
HaOJIOZICHUE W3MEHEHHUS OKPacKM HHAMKATOPOB B PAacTBOpax KHUCIOT M INENOYeH, HU3yuYeHUE
B3auMozeiicTBus okcuaa meau (11) ¢ pactBopoM cepHOI KUCIOTHI, KUCIOT ¢ METaJJIaMH, PeaKiuit
HEUTpalIHM3aIuu, MOJy4YeHNEe HEPACTBOPUMBIX OCHOBAHHM, BEITECHEHUE OJHOTO METajlia IPYTUM U3
pacTBOpa COJH, peuieHUue IKCHePUMEHMANbHbIX 3a0ad no meme «Baoicnetiwue Kiaccol
HEeOP2AHUYeCKUX COEOUHEHUTI.

Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux djiementos /1. H.
Menpeneesa. Ctpoenne aToMoB. XUMH4YecKasi ¢BA3b. OKHCINTEIBLHO-BOCCTAHOBUTE/ILHBIC
peakuun

[TepBble MONBITKK KJIACCH(PUKAMU XUMHUYECKHX 31eMeHTOB. [loHATHE O rpynmax CXOTHBIX
AJIEMEHTOB (ILIE€JI0YHbIE U IIE€JI0YHO3EMENbHbIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THUJPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepumonmueckas cucremMa XuMHYeckux odnemeHTtoB [ M.
MenneneeBa. KopoTkonepuoanas u anuHHonepuoaHas ¢opmel Ilepuonudeckoil cuctemsl
xumudeckux anemMeHtoB J[. W. MenneneeBa. Ilepuonst u rpynnbl. DU3HYECKHN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOAA U IPYIIIHI JJIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DinekTpoHbl. CTPOCHHE 3JIEKTPOHHBIX
obOomouek aToMoB mepBbIXx 20 xumuueckux osneMmeHToB Ilepuoamyeckoit cucremsr . W.
MenneneeBa. XapakTepUCTHKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoJyiokeHuto B [lepmoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUs paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METANIMYECKHUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIIaM U IIEPUOJAM.

3nauenue [lepunoguyeckoro 3akoHa u [lepruoanueckoi cHCTEMBlI XUMUYECKUX JIEMEHTOB JIIS
pa3BUTHA HayKu U npakTuku. J[. . MenzeneeB — yd€HbIN U TpaXkJaHUH.

Xumuaeckas CBS3b. KoBasieHTHas (monsipHas u HEMnoJsipHast) CBSA3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. VIoHHAas CBS3b.

Crenens okucieHns. OKACIUTEIBHO-BOCCTAHOBHUTEINBbHBIE peakinu. [Iponecchl okucienns u
BOCCTaHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIIN.



Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3I[OB BEIIECTB METAUIOB M HEMETAJLIOB, B3aUMOJICHCTBUE THAPOKCUIA [TUHKA
C pacTBOpaMH KHCIOT U IIeJoYeil, MpPOBEJCHHE OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI (TOpEHNE, PEaKlIuK Pa3JIOKEHUS, COCTUHEHNUS ).

Meoscnpeomemnuwie ceasu.

Peanuzanusi MeXnpeIMETHBIX CBS3€H MpPU M3YYEHHH XUMHUU B § KJIACCE€ OCYIIECTBISETCS
yepe3 UCHOJB30BaHNE KaK OOIIMX €CTECTBEHHO - HAYYHBIX MOHSITHIM, TaK U MOHSATHIH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO011re eCTeCTBEHHO - Hay4UHbIe MOHATUS: HAy4YHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, Kiaccu(uKamus, TMEePUOJUIHOCTh, HAONIOJCHHUE, OJKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHHE, MOJIENb, SIBJICHUE.

®dusnka: MaTepus, aroM, DdJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIUA, H30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUIl 3apsij, BEIIeCTBO, Telo, O0BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, Tra3, (U3WYECKHUE BEIMYMUHBI, €IUHULIBI W3MEPEHHS, KOCMOC, IIJIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, npixanue, onochepa.

['eorpadusi: atmocdepa, runpochepa, MUHEpAbI, TOPHBIE MTOPOJIbI, MOJIE3HBIE HCKOMAaeMBbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XMMH4YeCKas peakus

Ilepuonnueckuii 3akoH. Ilepumonmueckas cucremMa Xumudeckux oanemeHros [l M.
MenpgeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMHUYECKHUX HJIEMEHTOB
NEPBBIX TPEX NEPHOJOB, KaJIMsl, KAJIBLHS W UX COCIMHEHUM B COOTBETCTBHUU C IOJIOKEHUEM
371eMEeHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XHUMHUYECKOH CBsI3U. THIBI KpPUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U BUJA XUMUYECKOM CBS3H.

Knaccudukanuss m HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAILIUXCS K Pa3INYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHMM, TCHETUYECKas CBS3b
HEOPTraHWYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKUX PEaKIUil MO pa3inyHbIM MpHU3HAKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEaKLMU BEILECTB, 10 TEIIOBOMY (P (EKTy, 0 U3BMEHEHUIO CTENIEHEW OKUCIIEHUS
XUMHUYECKHX 3JIEMEHTOB, [0 00PaTHMOCTH, 110 YYaCTHIO KaTaau3aTopa). DK30 - U S3HJ0TEPMUYECKHE
peaKIuyu, TEPMOXUMHUYECKNE YPABHEHMUS.

[Tonsatne o ckopocTH XxuMudeckoil peakuuu. IToHatue 00 oOpaTMMBIX W HEOOPATUMBIX
XUMUYECKHUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX U reTepOreHHbIX peakuusx. [lonsaTre o karanmse.
[TonsTHe 0 XUMUYECKOM paBHOBECUU. DAKTOPBHI, BIMAIONME HA CKOPOCTh XUMUYECKOM pEaKLUU U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLMHU, JJIEKTPOHHBIA OallaHC  OKUCIUTEIhHO-
BOCCTAHOBUTEIBHON peakiuu. COCTAaBIEHHE YPABHEHUN OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/1a JIEKTPOHHOT O OanaHca.

Teopust AMEKTPOIUTHYECKON ITUCCOUMAIMU. DJIEKTPOJHUTHI M HEIIEKTPOIUTHL. KaTuoHblI,
AQHUOHBI. MeXaHN3M JUCCOLMAILMU BEIIECTB C Pa3JINYHBIMU BUJAMH XUMUYECKOW cBsi3u. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakumu noHHOro oOMeHa. YCJIOBUS NPOTEKaHUS PEAaKUUH MOHHOTO OOMEHa, IMOJIHBIE U
COKpall€HHblE MOHHBIE YpaBHEHMs peakuuil. CBoOMCTBAa KHUCIOT, OCHOBAaHHWHW W COJEH B CBETE
npecTaBiIeHu 00 AIEKTPONUTHIECKOM nuccoranuu. KauecTBeHHbIe peakiiuy Ha HoHbI. [loHsTHE
0 THJIPOJIU3E COJICH.



Xumuueckuii IKCnepumenm.

O3HAKOMJICHHE C MOJENISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX BEIECTB:
METaUIOB W HeMeTauioB (rpadura MW anMasa), CIOXKHBIX BEIIECTB (XJIOpHaa HATPH);
UCCIIC/IOBAaHHE 3aBHCHMOCTH CKOPOCTHM XHMMHUYECKOH peaklud OT BO3ACUCTBUS Pa3TUYHBIX
(bakTOpOB, HCCIICIOBAHUE 3JICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MpoIecca IHCCOIHAINT
KHCJIOT, 1IeJIoued U cojieil (BO3MOXHO MCIIOJIb30BAHUE BHUJIEO MATEPUAIIOB); IIPOBEIEHUE OIBITOB,
WLTIOCTPUPYIOIIUX TPU3HAKH TPOTEKAHUS pEaKIMii MOHHOrOo OOMeHa (oOpa3oBaHHE OCajKa,
BBIJICJIEHUE Ta3a, OOpa3oBaHHE BOBI); OMNBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX pPEaKIui (TOpeHHe, PEeaKIMHU pPa3IoKEHUs, COCJAWHEHHs); paclio3HABaHHE
HEOPraHMYECKMX BEUIECTB C TIOMOIIbIO KAayeCTBEHHBIX pEaKIWii Ha HMOHBL, pELICHHE
AKCIEPUMEHTAJIBHBIX 3a7a4.

HemeTtayuibl U UX COeJUHEHUS

OO61as xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKT€pHbIE CTEIIEHU
okucneHus. CtpoeHne M (U3NYECKUE CBOWCTBA NMPOCTBHIX BEIIECTB — IaJIOT€HOB. XHMMHUYECKHE
CBOIicTBa Ha mpuMepe XxJjopa (B3aUMOJEHCTBHE C MeTaylaMHM, HEMeTaJlJIlaMH, LIeJI0YaMu).
Xnopoonopon. CoiisiHas KHUCIOTa, XUMHUUECKUE CBOWCTBA, MOJy4eHUE, NMpuMeHeHue. JleiictBue
XJIOpa U XJIOPOBOJOpPOAA Ha OpraHU3M 4ejoBeKa. BakHelinue XJopuabl U UX HAXOXACHUE B
pUpoe.

OO6mas xapakrtepuctuka 3i1eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue M (QU3MUECKUE CBOMCTBA IMPOCTBHIX BEILECTB —
KHCJIOPOJIa U Cephl. AJUIOTPOIHbIE MOAU(UKALIMY KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBoniopoJ1, cTpoeHue, GU3ndecKue 1 XuMudeckue cBoiictBa. OKCUIbI Cepbl Kak MPeCTaBUTENN
KUCIOTHBIX OKcuaoB. CepHas KuciaoTa, (U3MYECKME M XHUMHUYEecKHe cBoicTBa (00mmMe Kak
NpeJCTaBUTENsl Kiacca KHUCIOT W crenuduueckue). XUMUYECKUE peakiiH, JIeKallue B OCHOBE
IIPOMBIIIJIEHHOTO CIOoco0a MoyiydeHus cepHoil kucinotel. IIpumenenue cepnoil kucinorsl. Conu
CepHON KHUCIIOTHI, KaUeCTBEHHAs peaklus Ha cyinbdar-uoH. HaxoxaeHue cepbl U e€ coeAMHEHUi B
npupose. XUMHUECKOE 3arps3HEHHE OKpYKalolled cpeabl COSAUHEHHMSIMH Ccepbl (KHCIOTHbBIE
JIOX/IM, 3arpsi3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro Mpe0TBpaIEeHuUS.

OO6mass xapakrtepuctuka »d1aeMeHTOoB VA-rpynnbel. OcoOE€HHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUs. A30T, pacClipOCTpaHEHHUE B PHPOJIe, (pU3HUECKUEe U XUMUYECKHE
cBoiictBa. Kpyrosopor a3zora B mpupoae. AMMHak, ero (pusmyeckue M XHMUYECKUE CBOMCTBA,
nojy4yeHue u npuMmenenue. Com aMMOHMS, UX (PU3NYECKHE U XUMHUECKUE CBONCTBA, TPUMEHEHHE.
KauecTBeHHast peakuusi Ha MOHbI aMMOHHUSA. A30THas KUCJIOTa, €€ MOJydyeHHe, (U3NYecCKue M
XUMHUYECKHE CBoilcTBa (oOIMe Kak TMpeiCcTaBUTENsl Kilacca KUCIOT M CHelU(pHUYECKHe).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX ya100peHui. XumMuieckoe
3arpsA3HEeHUE OKpYXKarolel cpesibl COeTUHEHUIMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHHE BO3/TyXa,
NOYBHI U BOJ0EMOB). Pocdop, amnorpornHbie Moaudukanuu pocdopa, GuznyecKue U XUMUYECKUE
cBoiictBa. Oxcun dochopa (V) u dochopnas kucnora, pu3MdecKue U XUMHUYECKHE CBOWCTBA,
nosyueHue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX yIOOpPEHHIA.

OO6mas xapakrepuctuka syeMeHTOB IVA-rpynmbl. OcoO€HHOCTH CTpPOEHHsI AaTOMOB,
XapaKTepHbIE CTETEHU OKHCIEHUS. YTIIepoJ, aNIOTPONHbIE MOAU(HUKALMHU, PaclpOCTpaHEHHE B
npupoze, pu3nveckue U XMMUYeckre cBoicTBa. AzncopOuus. KpyroBopor yriepoga B Hpupoe.
Oxkcuapl yriepoja, uX (QU3MYecKHe U XMMHUYECKHE CBOMCTBA, JAEMCTBHE HA JKHUBBIE OPraHU3MBI,
NOJTyYeHHe M TPHMEHEHHe. DKOJOrmdeckue npoliemsbl, cBsi3aHHbIE ¢ okcuaom yriepona (I1V),
TUI0TE3a T700aIbHOTO MOTEIUIEHUS KIIMMaTa, MapHUKOBBIN 3 (eKT. YroyipHas KUCIOoTa U €€ Cou,
uX (U3MUECKUE U XMMUYECKHE CBOICTBA, MOJlyuyeHHEe M NpuMeHeHue. KauecTBeHHas peakius Ha



KapOoHaT - noHsl. Micnonp3oBanne kKapOOHATOB B ObITY, MEAUIIMHE, IPOMBIIINIEHHOCTH U CETbCKOM
XO3SIICTBE.

[lepBoHavanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COENUWHEHUSX YIiepoja
(MeTan, 3TaH, 3TUJICH, AllETUJICH, 3TAHOJ, TJIUIEPUH, YKCYyCHas KucioTa). [Ipupoanbie HCTOUHUKU
YTJI€BOJOPOAOB (Yrojb, MPUPOIAHBIN Ta3, HEPTH), MPOAYKTHl UX MepepaboTku (OEH3HMH), UX POJIb B
ObITYy W TPOMBINIICHHOCTH. [loHATHE O OWOJIOTMYECKM Ba)XHBIX BEIIECTBAX: KHUpaX, OENKax,
YyIJIEBOJAaX — KM MX POJIM B JKU3HM 4elloBeKa. MarepuanbHOE€ €IUHCTBO OPraHWYeCKHX H
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOICTBa, IMOJYYEHHE U TMPUMEHEHHE.
Coenunenus kpemHus B npupozae. O6ume npencrasieHus o6 okcuae kpemuus (1V) u xpemuueBoi
kuciore. CHUIIMKATHI, X UCIIOJIBb30BAHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiime crpouteabHbie
MaTepuaibl: KepamHKa, CTeKJo, IIeMEHT, OeToH, kene300eToH. IIpobrmembr Ge3omacHOTO
HCIIOJIb30BAaHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCETHEBHOU KU3HMU.

Xumuueckuii Ixcnepumenm:

u3ydeHue 0O0pa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHCJIOTBI; MPOBEICHHE
KAUeCTBCHHBIX PEAKIMI Ha XJIOPHU] -WOHBI W HAOIIOJCHHE TPU3HAKOB WX MPOTCKAHUS; OIBITHI,
oTpaxkaromue (unyeckrue M XMMHUYECKHE CBOICTBA TajoreHOB M HMX COEIUHEHUN (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), O3HAKOMJICHHME C 0OOpa3lamMu XJIOPUAOB (TajJOreHUOB);
O3HAKOMJICHHE ¢ o0Opa3mamMu ceppl M €€ COEeIUHEHUSMU (BO3MOXXHO HCIOJIb30BaHHE
BUJCOMATEPHATIOB) ; HAOJIOJCHHWE Tpolecca OOyrJaMBaHHMS  caxapa TMOA  JCHCTBHEM
KOHIICHTPUPOBAHHON CEpHOM KHUCIOTHI, M3YUYCHHE XHUMHUYECKHUX CBOMCTB pa30aBiICHHON CEpHOI
KHCIIOTHI, MPOBEJCHUE KAUYeCTBEHHOW DPEAKIMH Ha CylIb(paT-WOH W HAOJNIOJCHUE TpU3HAKa €&
MPOTEKaHHUs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOWCTBaMHU a3oTa, (ochopa M UX coeluHEHUN
(BO3MOYKHO HCII0JIb30BAHME BHUJEOMATEpPHANIOB), 00pa3liaMyu a30THBIX U (POChOpPHBIX yn0OpeHui;
MOJTyuYeHUe, COOMpPaHUE, pacno3Hasauue U u3yueHue ceoluUcms aMmuard, IpoBeIeHuEe Ka4YeCTBEHHbIX
peaknuii Ha HWOH aMMmoHuMs W (Qocdar - WMOH W H3yUEHHE TPU3HAKOB MX MPOTEKAHHUS;
B3aUMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbI0 (BO3MOYKHO MCHOJIb30BaHUE
BHJICOMATEPHUAIIOB); U3yUEHUE MOJIeNIel KPUCTAUIMUECKUX PEIIETOK aiMasa, rpaduta, QyiepeHa;
O03HAKOMJICHHE C TPOIECCOM aJCOpPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM TIPOTHUBOTa3a; IMOJy4YeHUE, COOMpaHHE, pACMO3HABAHME W M3YYCHHE CBOWCTB
VIJIEKUCIIOrO Ta3a, MPOBEACHHE KAYeCTBEHHBIX peaklMii Ha KapOOHAT M CUJMKAT - HOHBI H
W3ydeHUEe TIPU3HAKOB WX TMPOTEKAaHHs, O3HAKOMJIEHHE C  TPOJAYKIMEH  CHIMKATHOU
MIPOMBINIIICHHOCTH, peuieHue IKCNeEPUMEHMATbHBIX 3a0ay no meme «Badicheliuue nememanivl u ux
COCOUHEHUS.

MeTta/lIbl M UX COCHMHEHUSI

OO0mas xapakTepucTUKa XUMUUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU MX TOJIOKEHUS
B Ilepumommueckoil cucreme xumuueckux 3yemMeHTOB J[. M. MenpaeneeBa um CTpOEHHs] aTOMOB.
Ctpoenne wmeTaiuioB. MeTayuinyeckass CBSI3b M MeETaJUTMUECKash KpUCTaUIMUecKas peméTka.
ONEKTPOXUMUYECKUNA Pl HaOpsDKeHU MeTaiwioB. Pu3MueckMe W XHMMHYECKHE CBOMCTBa
MetauioB. O0mue crnocoObl momydeHus: MetauioB. [loHATHE O KOPPO3WMH METaUIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyryH, MIOPATIOMHUHUE, OpOH3a) U UX
MIpUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[[{enounble MeTaLIbL: TIOJIOKeHUE B [lepuoanyeckoil cucteMe XuMuueckux 3neMentoB /I, 1.
MenpeneeBa, CTpOCHHE UX aTOMOB, HAXO0XICHHE B Npupoae. PU3ndeckue u XMMHUYECKHE CBOWCTBA
(na mpumepe HaTpus U Kamus). OKCUIIBI U TUAPOKCUIBI HATpUs U Kanus. [IpruMeHeHune menoqHbIx
METAJJIOB B UX COCTUHEHUH.

[IlenoyHO3eMENBHBIE METAUIBI MArHUM U KAJIBLUUI: MOJokeHHue B [lepronnueckot cucreme
xumudeckux sneMeHtoB J[. WM. MenneneeBa, CTpoeHHME WX aTOMOB, HAxXO0XJACHUE B MPHUPOJE.



dusnueckue ¥ XMMHUYECKHE CBOWCTBA MarHus M Kajblusd. BaxHelne coelMHEHMs KallbLUs
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

Amomunuii: nonoxenue B Ilepuonnueckoid cucrteme xumuueckux osnemeHtoB J[. .
MengeneeBa, cTpoeHUE aroma, HaxoxkjaeHue B mpuposae. dusnueckue M XMMHUECKHE CBOWCTBA
aItoMuHusA. AM(pOTEpHBbIE CBOICTBA OKCHA U THJIPOKCUAA AIFOMUHUS.

Keneso: mnonoxenue B Ilepuoanueckoir cucreme xumuueckux dnemenroB /[ H.
MeneneeBa, CTpoeHue aToMa, HaxokJeHue B npupozae. Pusnyeckue U XUMHUECKHE CBOWCTBA
xkene3a. Oxkcunbl, rugpokcuasl U conu xkenesa (I1) m xemesa (lll), ux cocras, cBoiicTBa u
HOJIy4YEHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CIIABOB, UX (U3UUYECKUMH CBOMCTBAMU; U3y4YEeHUE
pPE3yaBTATOB KOPPO3UM METAJUIOB (BO3MOKHO HCIIOJIB30BAHUE BHCOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHICTBUS ~ OKCHZAa KalblLUi W HaTpus C BOJOH (BO3MOXHO  MCIIOJIb30BaHHE
BUJICOMATEpHUAJIOB); MCCIEAOBAHUE CBOICTB JKECTKOM BOJABI; IIpoliecca TOPEHUs JKene3a B
KHCII0po/ie (BO3MOXHO HCIOJIb30BAHNE BUEOMATEPHUAIIOB), IPU3HAKOB MIPOTEKAHNs KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHus, KajJbLUs, aIIOMHUHUS, [uHKA, xene3a (1) u xenesa (M), menu (I1);
HaOJI0ICHUE U ONMCAaHUE MPOLECCOB OKPALIMBAHUA IJIAMEHM MOHAMM HATPHsL, KaJIWs U KalbLUs
(BO3MOKHO MCIOJIB30BAHNE BHICOMATEPUAIIOB), UCCIIETOBAaHIE aM(POTEPHBIX CBOWCTB THAPOKCHIA
QIIOMUHUS U TUAPOKCHIA LIMHKA, PELICHHE SKCIIEPUMEHTANbHBIX 3a7au 1o Teme «Baxueiimue
METaJIJIbl U UX COEITUHEHUS.

XuMHUS U OKpYKAKOLIas cpeaa

BemiectBa u Marepuanbl B IOBCEAHEBHOM JKM3HU ueloBeka. be3omacHoe Hcmonb3oBaHHE
BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas mnomomp HOpu XUMHUYECKMX OXOrax H
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpy’Karolleld cpenbl (mpeaenbHas AOMYCTHMAas KOHLIEHTpPALUs
Beniects, ganee — [1/IK). Ponb XxumMuu B penieHuu 3K0J0rn4ecKuX mpooieMm.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTEpUAIIbI).

Mescnpeomemnwie ceasu.

Peanuzanus MeXNpeaMETHBIX CBS3€H MpPU M3yYEHUH XUMHHM B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 MCIOb30BaHUE KaK OOIIUX €CTECTBEHHO - HAYYHBIX MOHSATUMN, TaK U TMOHITHH, SBIISTFOIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO0me ecTeCTBEHHO- HAYYHBIC TTOHSATHS: HAYYHBIN (akT, TUMOTE3a, 3aKOH, TEOPHUS, aHAJIU3,
CUHTE3, Kiaccuukamnus, TMNepUOJUYHOCTh, HAONIOIEHHWEe, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
W3MEPEHHE, MOJIEIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPHAITHI.

®usnka: MaTepusi, aroM, DdJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJA, HN30TOMbI,
PaIMOAaKTUBHOCTh,  MOJIEKYJa, OJJICKTPUYECKUW  3apsi, MPOBOJHUKH,  IOJYITPOBOTHUKH,
TUDIIEKTPUKU, (OTORJIIEMEHT, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHHE BEIeCTBa, ras,
pPacTBOp, paCTBOPUMOCTh, KPUCTAJUTMYECKAsT PENIETKA, CIUIaBhl, (PU3NYECKUE BETMYUHBI, CTUHUIIBI
MU3MEPEHMS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, SKOCHUCTEMa, MUHEpPAJIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TIOPOJIBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



10

IINTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pe3yabTaThl OCBOCHMSI IPOrpaMMbl OCHOBHOrO 00IIero o0pa3oBaHUS
JOCTUTAIOTCS B X0Jie 0O0yYeHHsI XUMUHU B €IUHCTBE YUEOHOH M BOCIHMTATEIILHOW JEATEILHOCTH B
COOTBETCTBUU C TPAJAUIUOHHBIMU POCCUHUCKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMH B OOILIECTBE MpaBUJIaMH W HOPMAaMU MOBEACHHS U CHOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAMOPA3BUTHSI U COLIMANTU3ALIUN O0YyYaIOIUXCSL.

JIMuyHOCTHBIE PE3ylbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM TO3UTHUBHBIX ILIEHHOCTHBIX OpPUEHTALMA M PACHIMPEHUE OMNbITa NEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYyYHOMY
HACJIEUIO, TOHMMAHUS 3HAYEHHUS XMMHUYECKONM HayKd B JKHU3HH COBPEMEHHOTO OOIlecTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOW HH(OPMAIUEH O IMEpPEeIOBBIX TOCTHIKEHUSAX M OTKPBITHIX
MHUPOBOI U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa
1 00IIECTBA;

2) rpaskIaHCKOr0 BOCIUTAHUS:

NpPEICTAaBICHUS O COLMAIBHBIX HOPMax W MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO- IOJIE3HOH, Yy4eOHO -
MCCJIEI0BATENbCKOM, TBOPUYECKON U APYrHMX BUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHM [IEATEIBHOCTH MPH BBHINOJHEHUH Y4YEOHBIX, MO3HABATENBHBIX 33/1a4, BBIOJTHEHUH
XUMHYECKHX IKCIIEPUMEHTOB, CO3/IaHUM YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHIO U
B3aMMOIIOMOIIM B IPOLIECCe 3TOM ydeOHON NesTeTbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEIECHUE
U TIOCTYIIKH CBOMIX TOBApPHUIIEH C MO3WIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
HOCJEICTBHM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  MpPEACTAaBICHHUs O  BElECTBE U XMMHUYECKOHM  peakluw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YpPOBHIO PAa3BUTHS HAYKH M COCTaBJISIFOIIME OCHOBY JUIS
MOHUMAaHMs CYIIHOCTH Hay4YHOM KapTHHBI MUpA, MPEJCTAaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS TIPUPOJIBI, B3aMMOCBS3SIX YeJIOBEKa C MPUPOJHON CPENod, O POJIM XUMHUHM B MO3HAHHUU
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HANpPaBICHHBIE Ha IIOJIyY€HHE HOBBIX 3HAHWH 10 XHUMUH,
HeoOXoauMble i1 OOBSICHEHUS HaOIIOaeMbIX IPOLIECCOB U SBJICHUH, IO3HABATENBHOM,
WHPOPMAIIMOHHON W YUTATENBCKON KYJIBTYpBI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIIEHOW PabOTHI C
y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoil, IOCTYINHBIMH TEXHHYECKHMHU CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHMIO U T03HAHMIO, JIIOOO3HATENBbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIHCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBbIO, YCTAaHOBKHU
Ha 370pOBBI 00pa3 JKW3HW, OCO3HAHWE TIOCNIEIACTBHHA W HENPHUSITHE BPEIHBIX TPUBBIYCK
(ynorpeOyieHUs] aJKOrojisi, HAapKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJCHUS MPABUI
0€30MaCHOCTH TTPpH O0PANICHUN C XUMHUYECKUMH BEIIECTBAMH B OBITY U peaIbHOW KHU3HH;
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5) Tpy10BOr0 BOCIIUTAHHUS:

UHTEpeC K MPAKTHUYECKOMY M3YYEHHUIO NMpodeccuil u TpyAa pazIudHOro poja; YBaXKEHHE K
TPYAy U pe3yiabTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHUH M0 XUMUHU; OCO3HAHHBIM BHIOOP MHIAMBHYATBHON TPACKTOPHUHU MIPOAOIKEHHUS 00pa3oBaHHA
C Y4€TOM JMYHOCTHBIX HHTEPECOB MU CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, YCIEeIHON MPOPECCHOHATBHON JCSITENFHOCTH U Pa3BUTHS HEOOXOTUMBIX YMEHUH,
TOTOBHOCTD aJJaliTUPOBATHCS B MPOPECCUOHANBHON Cpefie;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTHYECKH 11e7IeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK MCTOYHHMKY >KU3HM Ha 3emiie,
OCHOBE €€ CyYIIECTBOBaHMSA, NMOHMMAaHUE IEHHOCTU 3J0pOBOrO0 M 0e30macHOro olpas3a >KH3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIIOJIEHHS MPaBHUJI O€301acCHOTO MOBEJACHHUS NpPU pabOTEe C BEIIECTBAMH, a TAKXKE B
CUTYaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH TMPUMEHATH 3HAHHS, MOTydaeMble MPH U3YYEHUH XUMHH, IJISl pEHIeHus 3a1ad,
CBSA3aHHBIX C OKpYXKaOIIeH MPUPOTHONW CpEeooid, MAJisi TOBBIINICHUS YPOBHS 3KOJIOTHYECKOM
KYJBTYpBl, OCO3HAHHS TJIO0AIBHOTO XapakTepa AKOJOTHYECKUX MPOOJIeM M MyTed MX peIeHUs
MOCPEACTBOM METOJOB XUMHH, HKOJOTMYECKOTO MBIILICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpenMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMBIE I (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIlEHAyYHbIE TOHATUA (3aKOH, TEOpHs, MPUHLMII, THIOTEe3a, (PakT, cucrema,
IpoIIecC, IKCIEPUMEHT U JPYroe.), KOTOPhIE MCIOJIB3YIOTCS B €CTECTBEHHO - HAYYHBIX YUEOHBIX
npeaMeTax W MO3BOJSIOT Ha OCHOBE 3HAHHWM M3 3TUX MpeAMETOB (hOpMHpPOBATH MPEACTABICHUE O
[IEIOCTHOW HAyYHOW KapTHHE MHpa, W yHUBEpCAIbHbIC ydeOHBbIC JEHCTBHUS (IIO3HABATENBHEIE,
KOMMYHHUKATHBHbIE, PETYIATHBHBIE), KOTOpbIe 00OecrneuyuBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU JEATEIbHOCTH.

ITo3HaBaTeIbHbIE YHHBepcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble joruveckue aeicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS ITPY OCBOEHUH 3HAHUI: PaCKpBIBATh
CMBICJT XUMUYECKUX MTOHATUH (BBIIEIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATH B3aNMOCBSI3b
C IpYTMMHU HOHSATHUSMM), HUCIIOJIb30BaTh MOHATUS AJI1 OOBSICHEHUS OT/AEIbHBIX (DAaKTOB U SBICHUH,
BHIOMPATh OCHOBAHMS W KPUTEPHH Ui KIACCHU(DPUKAIMU XUMHUYECKHX BEIIECTB U XHUMHYECKHX
peaKlMii, yCTaHaBIMBATh MPUUYMHHO-CIIEACTBEHHBIE CBA3M MEXIY OOBEKTaMU HM3Y4EHUs, CTPOHUTH
JIOTHYECKUE pacCykIeHHus (MHIyKTHBHBIC, JCAYKTUBHBIC, TI0 AaHAJOTHH), JIEJNaTh BBIBOABI W
3aKJIFOYECHHUS;

yYMEHHE TPHUMEHATh B IpoIlecce IMO3HAHMS TOHATHSA (IIPEIMETHBIE W METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJNb3yeMble B XUMHH, HpeoOpa3oBbIBaTh LIMPOKO
NpUMEHSIeMble B XUMHH MOJIENIbHBIC TPEACTABICHUS — XUMHUYECKUI 3HAK (CHMBOJ DJIEMEHTA),
XuMHu4eckas (opMyla U ypaBHEHHE XUMHUYECKOW peakIud — TpU pelIeHuH y4deOHo-
MO03HABATENBHBIX 33/1a4, C YIYETOM THX MOJEIBHBIX MPEICTABICHUI BBISBISATh U XapaKTePH30BaTh
CYIIECTBEHHBIE NMPU3HAKU M3yYaeMbIX 00bEKTOB — XMMUYECKHX BEIIECTB U XUMHUYECKUX PEAKIIHH,
BBISIBIISITH OOIIIME 3aKOHOMEPHOCTH, TPHYUHHO-CIICICTBEHHBIE CBSI3U M POTHBOPEYHS B H3yIaeMbIX
npolieccax u sIBICHUSX.

Ba3oBble ucciiefoBarebcKue 1eicTBUSA:

YMEHHUE UCIIOJIb30BaTh MOCTaBJIEHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA TMO3HAHUS, a TaKKe
B KaueCTBE OCHOBBI JUIsI ()OPMUPOBAHHS TUIOTE3BI MO MPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX

CYKJICHUH;
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NpUOOpETEHUE OIbITa IO IUIAHWPOBAHUIO, OPraHU3allMd W MPOBEICHUIO YYECHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOJIOATh 3a XOJOM IPOIEcca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaumeii:

yYMEHHUE BBHIOMPATh, AaHATM3UPOBATh U WHTEPIPETHUPOBATH WHPOPMALUIO PA3TUYHBIX BHIIOB U
dbopM mpencTaBieHHs], MOJY4aeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-MOMYJsIpHAs JUTepaTypa
XUMHUYECKOTO COJIEpKaHMsI, CIIPaBOYHbIE TOCOOUs, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBAThH
MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE MPUMEHSTh Pa3IMYHbIC METOABI U 3alpoChl MPU MOKCKE U 0TOOpe MHPOPMALUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JIJIsl BBIIOJHEHHUS Y4eOHBIX U MO3HABATEIBHBIX 33134
OTIpEeNeIEHHOTO THUMa, NPUOOpEeTeHHe OombiTa B O0JACTH WCIOIB30BaHUS HMH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHM, OBIAJEHUE KYJIbTYpOHl AKTUBHOIO HCIIOJIb30BAHMS PA3THYHBIX
MIOWCKOBBIX ~ CHCTEM, CaMOCTOSITEbHO BBIOMpAaTh ONTHMAaJIbHYIO (OopMy TpeacTaBICHUS
uH(pOpMallMd M WUIIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMH, IuarpaMMamy,
npyrumu popmamu rpaduku U IX KOMOUHALIUSAMU;

YMEHHE HCIIOJIb30BaTh M aHaJIM3UPOBaTh B IIpollecce Y4eOHONH M HCCIeA0BATEIbCKOM
JEeSITeTLHOCTH WH(POPMAILIHIO O BIUSHUH MTPOMBIIICHHOCTH, CEJILCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHME OKpYKaroleh TPUPOJHON Cpebl.

KommyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

yMeHHUs 337]aBaTh BOMPOCHI (B XOe Auajora u (UiaM) JUCKYCCHH) MO CYIIECTBY 00CYXKIaeMOoii
TeMBI, (POPMYIMPOBATh CBOU IPEIOKEHHUSI OTHOCUTEIBHO BHIIOJIHEHMSI IPEIJIOKEHHON 3a/1au;

YMEHUS NPEJICTABIIATH MOJIYYEHHBIE PE3YJIbTATHl I03HABATEIbHON NEATEIBHOCTH B YCTHBIX U
NUCBbMEHHBIX TEKCTax; JeNaTh MPE3eHTAlMI0O PEe3yJbTAaTOB  BBIIOJHEHUS XUMHYECKOIO
JKCIIEpUMEHTa (71a00opaTOpHOro OMbITa, JabOpaTOpHON paboThl MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUsI y4yeOHOro COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOH IO3HABaTENbHON U
MCCJIEIOBATENIbCKOM AESITEbHOCTH MPU PELLIEHUH BO3HUKAIOIIUX MPOOIEM Ha OCHOBE yuéTa O0IIMX
MHTEPECOB M COIJIAaCOBaHUS MO3ULUH (00CyXaeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOpJIMHAIIMSI COBMECTHBIX JIEHCTBHI, ONpeIelIeHne KPUTEPUEB MO OI[EHKE KayecTBa BHINIOJIHEHHON
paboThl U ApyTHE).

PeryasiTuBHble yHMBepcaJibHbIe y4eOHbIe AelicTBUS:

YMEHHME CAaMOCTOSITEJILHO OIPEAEIATh LENN AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO AESITEILHOCTD, BEIOUpATh Hanbosee
3 PEeKTUBHBIE CTIOCOOBI PELICHUs] YUeOHBIX U TTO3HABATENIbHBIX 33/1a4, CAMOCTOSITENILHO COCTaBIIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUU TMPU BBHIMNOJHEHUH 3aJaHUM C YYETOM
MOJTy4YeHUs] HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OILEHHWBATH
COOTBETCTBUE IIOJYYEHHOTO pe3ynbTaTa 3asBICHHOM 1E€IM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble€ B YCJIOBUU 3aJIaHUMN.

HNPEIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO O0S3aTENbHOIO  COJAEpIKAHUA,
YCTAHOBJICHHOTO  JITaHHOM  (enepanbHOl  paboueil mporpamMMoil, BBIJENSAIOT: OCBOCHHBIE
00y4arolMuUCsl HayyHble 3HAHUSI, YMEHHSI U CIIOCOOBI JeHCTBHM, crienuduieckue s IpeIMEeTHON
obmacti «XUMHs», BUIBI JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIpeTaluy,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMUHbIX YYEOHBIX U HOBBIX CUTYyalIHsIX.
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K koHmy oOydenuss B 8 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TIOHSATHUNA: aTOM, MOJIEKYJa, XUMHUYECKHUI
3JIEMEHT, [IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJsIpHAsh Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIpHasT Macca, MaccoBas [OJii XHUMHUYECKOrO JJIEeMEHTa B COCJUHEHHH,
MOJIIPHBIA 00BbEM, OKCHUJI, KUCIIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb
OKHUCJICHHS, XHMMHUYecKas peakuus, Kiaccuukaius peakuuil: peaklud COSAUHEHMS,
pEeaKIMK PA3JIOKEHUs, PEAKIIUU 3aMEIICHUS, peaKIuu 00OMeHa, K30 - U IHJA0TEPMUYECKUE
peaxiuu, TeroBoi >PGEeKT peakiuu, Sapo aToMa, IEKTPOHHBIA CIIOM aTroma, aTOMHas
opOuTanb, pagnyc aroMa, XMMUYECKasl CBA3b, MOJSPHAs U HEMOJsIpHAs KOBAJICHTHAs
CBs3b, MOHHAs CBSI3b, HWOH, KAaTHOH, AaHHOH, pacTBOp, MaccoBas [OJi1 BELIECTBA
(mpolleHTHas: KOHLEHTpALUsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATUA W TPUMEHSTH OTH
MOHSITHS IIPH OMUCAHUH BEIIECTB M UX MPEBPAIICHU;

MCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY ISl COCTaBICHHS ()OPMYII BEIIECTB U YPaBHEHUN
XUMHYECKUX PEAKIIUM;

OTIPE/CIIATh BAJICHTHOCTh AaTOMOB JJICMEHTOB B OWHApHBIX COCIUHEHUSX, CTEICHb
OKHCJICHUS JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, TPUHAJICKHOCTh BEIIECTB K
omnpeAenéHHOMY KJIaccy COeAMHeHM 1o ¢dopMmynaM, BHUA XUMHYECKOHW CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCIMHECHUSIX;

packpeiBaTh cmbica llepuoamueckoro 3akona [I. M. MenneneeBa: €MOHCTPUPOBATH
MOHUMAHUE MEePUOJAMYECKOM 3aBUCHUMOCTH CBOWCTB XHMHMUYECKHX DJIEMEHTOB OT UX
nosioxeHuss B Ilepuomuueckoi cucreMe, 3aKOHOB COXPAHEHMsSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;

ONMHCHIBAaTh W XapakTepu3oBaTh Tabmuunyro ¢Gopmy I[lepuoamueckoit  cucTembl
XUMUYECKUX DJJIEMEHTOB: pa3jN4aTh TOHATHUS «TJIaBHas moArpynma (A-rpymnma)y u
«moboynass mnoarpynmna (b- rpynma)», mamele W OOJNbIIME TMEPHOIBI, COOTHOCUTH
0003HaueHus, KOTOpble uMeroTcss B Tabmuie «lleprognyeckas cucreMa XUMHUYECKUX
sanemenToB JI. M. MeHneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHYECKMX JJIEMEHTOB (cocTaB W 3apsj sjapa, oOIlee 4YHCIO JIIEKTPOHOB H
pacrpeziefieHue UX MO0 JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMHUYECKHE DJEMEHTHI, HEOPraHMYeCKHE BEIIeCTBa, XHUMHUYECKUE
peakuu (MO0 YUCIYy W COCTaBYy YYACTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB,  TOJTBEpXAas  ONHWCAHWE  TNPUMEpPaMU  MOJIEKYJISPHBIX  ypaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kade€CTBEHHOIO COCTaBa,
BO3MOKHOCTH TIPOTEKAHHS XUMHYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSAX;
BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISPHYIO MAacChl BEIIECTB, MAacCOBYIO
JONIF0 XMMHYECKOTO 3JIeMeHTa 1Mo (opMylie COCIMHEHUS], MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI TT0 YPABHEHHUIO XUMHUYECKOM PEaKInu;

MPUMEHATH OCHOBHBIE OIEpaAIliyd MBICIIUTEIBHON JAESITEIIbHOCTH — aHAJIM3 W CHHTE3,
cpaBHEHHE, O0O0OIIEeHHE, CUCTEMATH3AIMI0, KJIACCHU(UKAIMIO, BBISIBICHWE MPHYUHHO-
CJIE/ICTBEHHBIX CBSI3€d — JUIsl M3Y4YEHMs] CBOMCTB BEIIECTB M XMMHYECKUX pEaKIui,
€CTECTBEHHO- Hay4yHbIe METO/bI NO3HAHUS — HaOII0JeHHEe, U3MEPEHUE, MOJICITMPOBaHHE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN);
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CIeIOBaTh MpaBWJIAM  TMOJIb30BAHUS XHMHYECKOW TMOCYIOW U  JTaOOpaTopHBIM
o0OpyIOBaHUEM, a TaKXKe IpaBHJIaM OOpalleHHsl C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMU IO BBHITIOTHCHHUIO JTA00PATOPHBIX XUMHYECKHUX OMBITOB MO MOIYYEHUIO H
COOMpaHWIO Tra3000pa3HBIX BemlecTB (BOAOPOAAa M KHCIOPOZa), IPHTOTOBJICHUIO
pPacTBOpPOB C ONPEACIEHHON MACCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U
NPOBOJUTh XUMHUYECKHE HKCIEPUMEHTHI ITI0 PACIO3HABAHHIO PACTBOPOB IIEIIOUEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIakMYyC, peHOoITaIenH, METHIIOPAHK U JAPyTHUE).

K kxoHmy oOydenuss B 9 Kjacce mpeIMeTHbIE pe3yJlbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX IMOHSATHUN: XMUMHYECKUU SJIEMEHT, aroM,
MOJIEKYJIa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast PEaKIIHsl, XUMUUECKasi CBA3b,
TEIUIOBOM d2(QeKT peakuuu, MOIb, MOJSIPHBIH O00BEM, pPACTBOP, JJIEKTPOJIMTHI,
HERJIEKTPOJIUThI, JJEKTPOJIMTUYECKAs JUCCOLMALMS, peakUUd HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBeCHE, OOpaTUMble M HEOOpaTHUMble pEeaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, OKUCIINUTENb, BOCCTAHOBUTENb, OKUCIEHHUE
U BOCCTAaHOBJICHHE, aJUIOTpOnusi, amM(poTepHOCTh, XHMHYECKas CBs3b (KOBAJICHTHAas,
MOHHAsl, METaJUIMYECKas), KpUCTAJUIMUECKas pel€Trka, KOPpO3Hsl METAJIOB, CILIaBBI,
CKOpPOCTbh XUMHUYECKOW peaklnu, peAesbHo qonycrumas konnenTpauus [IJIK BemecTsa;
WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHMYECKUX IOHATHUA W HTPUMEHATH 3TH
MIOHSTHUS MIPU OTIMCAHUY BEIIECTB M X MPEBPAICHUH;

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJIsi COCTaBJICHUs (hOPMYJI BEIIECTB M YPaBHEHU I
XUMUYECKHUX PEAKLIUN;

OTIPENIETISATh BaJICHTHOCTh M CTETIEHh OKUCIICHUS] XUMUYECKUX DJIEMEHTOB B COCMHEHUSIX
Pa3IMYHOr0 COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIACCy COEAMHEHUN
no ¢opMmynaMm, BHJ XUMHUYECKOM CBs3M (KOBAJIEHTHAs, WOHHAs, METaJuIMuecKas) B
HEOPraHMYECKUX COCTUHEHHSX, 3aps]] MOHA 10 XUMHUECKOH (hopMyIie, XxapakTep Cpellbl B
BOJHBIX pAacTBOpax HEOPraHWYECKUX COCAMHEHUH, THUIN KPUCTAUIMYECKON pPEIIETKH
KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbica [lepuoanueckoro 3akona JI. . MenneneeBa u J€eMOHCTPUPOBATH €TI0
MOHUMAaHWE: ONHUCHIBATH M XapakTepu3oBaTth Tabnuunyio ¢opmy Ilepuogudeckoit
CUCTEMbI XMMHUYECKUX IJIEMEHTOB: pa3IU4aTh MOHITH «TJIaBHAs MOATpyHna (A-rpyrmmna)»
u «mobouynass moarpynmna (b- rpymnma)», manbsie W OoJbIIME MEPUOIBI, COOTHOCHTH
0003Ha4YeHHs, KOTOpble MMEIOTCS B MEPHUOJUYECKONW Tabiuile, C YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHS aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB U 3apsi sjipa,
o0111ee 4YHCIO 3JEKTPOHOB U paclpelielieHne UX MO 3IJIEKTPOHHBIM CJI0SIM), OOBACHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COSAMHEHUN B Mpeenax
MaJibIX IEPUOJIOB U TJIABHBIX MOJATPYIII C YUETOM CTPOEHHUS UX aTOMOB;
KIACCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIIeCTBa, XHUMHUYECKUE
peakiuu (MO YUCIYy M COCTaBy YYaCTBYIOUIMX B pEaKLUMU BEIIECTB, MO TEIJIOBOMY
addekTy, Mo N3MEHEHUIO CTETIEHEe OKUCICHUS XUMHUECKUX dJIEMEHTOB);
XapaKTepu30BaTh (OMUCKHIBATH) OOIIHE U CHIEIHU(PUISCKIE XUMUIECKIE CBOMCTBA MPOCTHIX
M CIIOKHBIX BEIIECTB, MOJTBEP)KIasi ONMUCAHWE MPUMEPAMH MOJICKYJISPHBIX W HMOHHBIX
YpaBHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIINA;

COCTaBJISITh YPAaBHEHHUS AJEKTPOJIUTUYECKOW AMCCOLMALIMM KHUCIOT, LIEeJIoueld U CoJjel,
MOJIHBIE M COKpAIIEHHBIE ypaBHEHHUS PEaKIMid MOHHOTO OOMEHa, ypaBHEHHS pPEaKIui,
MOATBEPKAIOIINUX CYIIECTBOBAHNE T'€HETUUYECKON CBSI3M MEXKY BEUIECTBAMHU PA3TUUHBIX
KJIaCCOB;
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pacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLMH IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTHU
IPOTEKAaHUsI XMMUUECKUX MPEBPAIEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEJIBHYIO MOJIEKYJISPHYIO U MOJSIPHYKO Macchl BEIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 1o (opMysie COCTUHEHHS, MACCOBYIO JIONIO BEHIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

coOnrofarh MpaBuja IOJb30BAaHUS  XUMHMUYECKOHM MOCYJOW U JIaDOpaTOpPHBIM
o0opynoBaHHEM, a Tak)Ke IMpaBHia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU T10 BBIMOJIHEHHIO J1a00PaTOPHBIX XUMHYECKUX OMBITOB MO MOJYYCHHUIO U
COOMpaHUIO ra3000pa3HBIX BEUIECTB (aMMHAKa M YTICKUCIIOTO ra3a);

IIPOBOAMTH PEAKIMH, IMOJITBEPXKJIAIOLINE KAaueCTBEHHBIM COCTAaB PA3JIMYHBIX BEILECTB:
pacrmo3HaBaTh OMNBITHBIM NYTEM XJOpUA -, OpoMua-, HMoauA-, KapOoHat-, Qocdar-,
CUJIMKAT-, CyJb(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS ¥ MOHBI U3YUYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpalldd MBICIUTENBLHOM JESTeNbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, 0000LIEHNE, CUCTEMATU3ALNIO, BBIABICHUE IPUUYMHHO-CIIEICTBEHHBIX CBs3EH
— JUISl U3YYEHUS CBOMCTB BEIIECTB M XUMHYECKHX pEaKUUW, €CTECTBEHHO- HAay4YHbIE
METO/Ibl I03HAaHUs — HAOJII0ICHIE, U3MEPEHUE, MOAEIMPOBAHNE, IKCIIEPUMEHT (peaibHbIN
Y MBICJICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHHME, 8 kaace

Ne HanmeHnoBanue pasgesnop u  KOJIHYECTBO 4aCOB  JJIEKTPOHHBIE
n/n TeM IPOrpaMMbl Be K. I.P. oOpa3oBaTejbHbie pecypchbl
ero P.
Pazjea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 1 bu6mmoreka [JOK
HPaKTHYECKON https://m.edso0.ru/7f41837c
JIeATEIIbHOCTH YEJIOBEKA
12 BemtecTBa 1 xummndeckue 15 1 bu6mmoreka [JOK
peakiuu https://m.edso0.ru/7f41837c
Utoro no pazneny 20

Pa3znen 2. BaxHeiiluue nmpeacTaBuTeIm

HCOPIraHMIeCKUX BCIIECCTB

21 Bo3nyx. Kucnopon. 5 1 bu6mmoreka [JOK

[TousiTre 06 okcuaax https://m.edsoo.ru/7f41837c
29 Boaopoa. [lonsitue 8 bu6mmoreka [JOK

0 KHCIIOTax M COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [lonsitue 5 1 1 bu6mmoreka [{OK

00 OCHOBaHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK

HEOPraHUYECKUX COSTMHECHUI https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Pasnea 3. Ilepuoguyecknii 3akoH u Ileppoagnyeckas cucreMa XMMHYECKHX 3J1EMEHTOB

. U. MenpaesieeBa. CTpoeHne aToMOB. XUMHYECKasl CBA3b.

OKHCJINTEIbHO - BOCCTAHOBHUTEIbHbIE pPeaKuuu

Ileproauueckuii 3aK0H U
[Iepnoanueckas cucrema

3.1 XUMHUUYECKHUX DIIEMEHTOB 7 Eubmiorexa [JOK
' ec ITEMCHTO https://m.edsoo.ru/7f41837¢
. . Menneneena.
Crpoenue atoma
' el https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTENIbHBIE PEAKIIHH
but6mmorexa [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
P BHOE BDEMS 3 bubmuoreka [JOK
C3CPBHOC Bpe https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68 4 4

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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TEMATHUYECKOE IVNITAHUPOBAHHUE, 9 kaace

Ne HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 4acoB

n/n | NMporpamMmsl JIEKTPOHHBIE
Eoce— K.P. ILP. o0pa3oBaTejbHbIE PeCypPChl
Pasznes 1. BemecTBo 1 XUMHYECKHE PeaKIuu
11 [ToBTOpeHME U yriyOJIeHHE 3HAHUH 5 bubmuorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
' XUMHYECKMX PeaKIuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 8 1 1 bu6mmoreka [IOK
' XUMHUYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazueny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHUS
OO0m1as xapakTepucTUKa Bubnmorexa [TOK
2.1 XUMHYECKHUX DIIEMEHTOB 4 ]
https://m.edso00.ru/7f41a636
VIIA-rpynnsl. ['anorenst
23 | mevmons snewtormon Vitrpymms, | 6 | 1 buGmnorexa LIOK
' N FPYHHEL https://m.edso0.ru/7f41a636
Cepa u e€ coelMHEeHHs
23 | mevmant sneutermon V Acrpy 7 ;  buGmorexa LIOK
' TPYIIIEL. https://m.edso0.ru/7f41a636
A3ot, dpochop u ux coenuHEeHUs
24 neomnt oreemnon Vapynm, 8 11 BiomomexlIOK
' VATTPYTHIBL https://m.edso00.ru/7f41a636
Yriepoa v KpeMHUM.
Wroro mo pazneny 25
Pa3nen 3. MeTajabl 4 HX COeAMHEHUS
. bubnuotexa [JOK
3.1 OO0111e cBOIiCTBAa METAJIIIOB 4 https://m.eds00.ru/7f41a636
32 Baxwuerime MeTamisl U UX 16 1 1 bubnmnoreka [JOK
' COEIMHEHUS https://m.edso0.ru/7f41a636
Hroro no paszneny 20
Paspnen 4. Xumus u okpyxamomas cpeaa
41 BemectBa u Mmarepuansl 3 bubnnorexka [JOK
' B JKH3HHU YeJIOBEKA https://m.edsoo.ru/7f41a636
PesepBHOE Bpems 3 bubmorexa LIOK
P p https://m.edso0o.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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CUCTEMA OILIEHKHU YYEBHbIX I[OCTI/DKEHI/Iﬁ
Xumusa

J171s1 yCTHBIX OTBETOB OMPEIETSIOTCS CIEAYIONINE KPUTEPUH OLICHOK:
OTMeTKa «5»:

e OTBET IOJHBIH W MPABUIbHBII HAa OCHOBAHMU HU3YYCHHBIX TEOpHUH; - MaTepHual
U3JI0)KEH B OINPEACIEHHOW JIOTUYECKOM IIOCIEN0BAaTEIbHOCTH, JIUTEPATypHBIM
A3BIKOM;

® OTBET CAMOCTOSITEIbHBIN. CUCTEMAaTHYECKas IEMOHCTpAIUsI IPABUIIbHBIX OTBETOB.
OtmeTka «4»:

® OTBET IMOJHBIM U MPABWIbHBIN HA CHOBAHUHU U3YYEHHBIX TEOPHIL;

e Marepuall M3JI0KEH B OMNPECICHHOW JIOTMYECKOW IMOCIEI0BATEIbHOCTH, MPHU 3TOM
JOMYIIEHBl JIBE-TPU HECYIIECTBEHHBIC OIIMOKU, HCIIPABICHHBIE MO TPEOOBAHUIO
YUUTEIIS.

OtMeTKa «3»:

®  OTBET MOJHBIN, HO MIPH 3TOM JIOMYIICHA CYIIECTBCHHAS OMIMOKA UM OTBET HETOJIHBIH,

HECBSI3HBIN.
OTMeTKa «2»:

® 1Ipu OTBETE OOHAPYKEHO HEMOHUMAHHUE yJalTUMCs OCHOBHOTO COJIEP KaHUs y4€OHOTO
MaTepuasa WM JOMYIICHbI CYIIECTBEHHBIE OIIMOKHU, KOTOpPbIE y4YallMiics HE MOXKET
WCIIPAaBUTh TMPU HABOASIIMX BOMPOCAX YUYUTENS WIA YaCTUYHO HCIIPABISET
HEe3HAUYMTEIIbHBIE.

OrneHka sKCIIepUMEHTAIbHBIX YMEHUH, 1a00paToOpHbIX padboT

OreHKa CTaBUTCSA HAa OCHOBAaHMM HAOJIOACHHUS 32 YUALUMHCS U TUCbMEHHOTO
oTuerasa paboTy.
OT1meTka «5»:

e paboTa BBINOJIHEHA MOJIHOCTHIO M MPaBUIBHO, CAEIaHbl MPaBUIbHbIE HAOIIOIEHUS U
BBIBO/IBI;

® DOKCIEPUMEHT OCYIIECTBJICH MO IJIaHYy C YYeTOM TEXHHKH O€30ITacHOCTH U TPaBUII
paloThI ¢ BelecTBaMH U 000PYJIOBaHUEM;

® [POSBIECHBl OPraHU3allMOHHO - TPYJAOBBIE YMEHUS, TOAJEPKUBAIOTCA YUCTOTA
pabouyero Mecrta M MOPsI0K (Ha CTOJIE, SKOHOMHO HUCIIOJIb3YIOTCS PEaKTUBBI);

® CHCTEMaTHYECKOE MPAaBUIHHOE BHITIOJTHEHUE TAOOPAaTOPHBIX PadoT.

OT1meTKa «4»:

e paboTa BBINOJHEHA MPABHIBHO, CHETAaHbl NMPaBUJIbHbIC HAONIOAEHUS M BBIBOJBI, HO
MIPH STOM SKCIIEPUMEHT TPOBENIEH HE TOJHOCTHIO WM JOMYIICHBI HECYIIECTBEHHBIC
omnOKH B paboTe ¢ BEIIeCTBaMH U 000PYJOBAHUEM.

Ormerka «3»:

e paboTa BBHITNIOJHEHA TMPABWJIBHO HE MEHEEe 4YeM HAloJIOBUHY WIIW JIOMyIIeHa
CYIIECTBEHHAs OIIMOKA B XOJI€ dKCIIEPUMEHTa B 00BICHEHUH, B OPOpMIIEHUH paboThI,
B COONIOACHMM TMpaBWJI TEXHUKH O€30MacHOCTHM Ha paboTe C BellecTBaMU H
000pyZ0BaHUEM, KOTOPast UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.



19

OTMeTKa «2»:

e JomymieHel 1Be (M Oosiee) CYIIECTBEHHBIE OIMMOKA B XOJI€ OSKCICPUMEHTA, B
00BSICHEHUH, B OOPMIICHIH PaOOThI, B COOJIFOJICHIH MPABUII TEXHUKH OE€30MIaCHOCTH
npu paboTe ¢ BEleCTBAMH B 00OpPYJIOBAHUEM, KOTOPBIC YUAIMICS YACTUYHO MOXKET
HCIIPABUTH 10 TPEOOBAHUIO YUUTEIIS;

e paboTa BBIMOJHEHA YACTUYHO, Y YYaIErocs IUIOXO Pa3BUTHI IKCIIEPUMEHTAIbHBIC
YMEHHUS.

OueHka yMeHHUM peniaTh pacyeTHbIC 3aa4n
OtmeTka «5»:

® B JIOTHYCCKOM PACCYXKJCHUHU U PEIICHUH HET OIMIMOOK, 3a/1a4ya pelieHa parioHaIbHbIM
CII0CO00M;

® CHCTEeMaTHYECKOE MPABIIHLHOE PEIICHUE PACUETHBIX 3a/1a4;

OTtMeTKa «4»:

® B JIOTHYECKOM pACCY)KIEHHWU M PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelieHa  HepaluuMOHAIBHBIM  CHOCOOOM, WM  JOMyIIEHO He Oosiee  JIBYX
HECYIIECTBEHHBIX OLTHOOK.

OrMeTKa «3»:

® B JIOTHYECKOM PACCYXKIECHUU HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIIEHA

CYyLIECTBEHHas OIIMOKa B MaTEeMaTHYECKUX pacueTax.
OTMeTKa «2»:
® HMEETCSl CYIICCTBEHHBIC OIMMOKU B JIOTHYECKOM PACCYKICHWW W B PEIICHUU. []
OTCYTCTBHE OTBETA Ha 3aJlaHUE.

OneHka TUCbMEHHBIX KOHTPOJIBHBIX paboT
OTtMeTKAa «5»:

® OTBET IIOJHBIN U NTPAaBUIIbHBIMN,

® CHCTEeMaTHYECKOE MPABHJIHHOE PEIICHHE KOHTPOIBHBIX PabOT.
Otmerka «4»:

® OTBET HEMOJHBIN WK JOMYIIEHO He O0Jee IBYX HECYIECTBEHHBIX OLITHOOK.
OtMeTKa «3»:

e pa0oTa BBINOJHEHA HE MEHEE 4YeM HAIOJOBHHY, IOIMYIIEHA OJIHA CYIIECTBEHHAs
omrOKa ¥ MPHU 3TOM JIBE-TPH HECYIIIECTBEHHBIE.

OTMeTKa «2»:

e pa0oTa BHIMOJHEHA MEHBIIE YEM HAIMOJOBUHY WM COACPKUT HECKOJIBKO
CYIIECTBEHHBIX OMIHOOK.

e paboTa HE BHITIOJTHEHA.

OrreHka TeCTOBBIX paboT
[Ipu orieHMBaHUY TECTOB HCIIONB3YETCS CIEIYIOIIAs [IKaia

«5» - 90 — 100 %;
«4» - 70— 89 %,;
«3» - 50 — 69 %;
«@»-0-49%
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB N.I'., CnankoB C.A., AKunoHEpHOE
obmectBo «M3narenscTBo «IIpocBerieHne;
Xumus, 9 knace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»
Pymsutuc I'.E. Xumus. 8 knacc: yue0.a51s1 o01eo0pa3oBaTeabHbIX OpTaHnu3anuid — 4-¢ u3.
/ T.E. Pymsutuc, @.I' ®enpaman. — M.: [Ipocsemienue, 2016. — 207 ¢ (yaeOHUK a1 8-TO
kiacca 10 31 aBrycra 2024 rozga);
Pymutuc I'.E. Xumus. 9 xnacc: yue0.151s1 o01eo0pa3oBaTeIbHbIX OPTaHu3auid — 2-¢ U3/,
/ T'.E. Pynsutuc, ®©.I' ®enpaman. — M.: Ilpocemenne, 2016. — 208 c.( yuebnuk 11 9-ro
kiacca 10 31 aBrycra 2025 roxaa)

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

YyeOHuku:

Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A., AKHOHEpHOE
obmmectBo «M3narenscTBoO «IIpocBemienne;

Xumus, 9 knace/ 'adbpuensa O.C., OctpoymoB W.T'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3aatennpctBO «IIpocBemnieHune)

Pymsutuc I'.E. Xumus. 8 kinacc: yae0.1st 001eo0pa3oBaTeabHbIX OpraHu3anuii — 4-e u3/l.
/ T.E. Pym3utuc, ®.I"' ®ensaman. — M.: [Ipocsemienue, 2016. — 207 ¢ (yueOHUK 1 §-TO
kiacca 70 31 aBrycra 2024 roxga);

Pymutuc I'.E. Xumus. 9 xnacc: yue0.11s1 001eo0pa3oBaTeIbHBIX OPTaHu3aul — 2-¢ U3/,
/ T.E. Pymzutuc, ®.I"' ®enpaman. — M.: IIpocsemnienune, 2016. — 208 c.( yueOHuK 11 9-T0O
kiacca 70 31 aBrycra 2025 rozga)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubaunorexa [JOK https://m.edsoo.ru/7f41837¢

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

Ba6-caiit «Enunas komnekius nndpoBbIx o0pazoBaTeiabHbIX pecypcoB», URL:
http://school-collection.edu.ru.

Xumus - Xumus ,8 kiacc, DI'AOY 110 «Akagemust Munnpocsemenus Poccuun
Xumus - Xumus ,9 kiacc, DI'AOY 110 «Akagemust Munnpocsemenus Poccuun
JlomamHue 3agaHus. XUMHUs- DJIEKTPOHHBIN 00pa3zoBaTeIbHbIN pecype «JloMariHue
3amannsi. OCHOBHOE 001Iee oOpazoBanue. Xumus», 8-9 knacc, AO M3naTenscTBO
«IIpocBemienne»

Tpenaxép «O6mako 3HaHMI». Xumus.8 kinacc- TpeHaxép «Ob6mako 3HaHUN». XUMHSL. 8
kimacc, OO0 «®usukoH JIady»

Tpenaxép «Obnako 3HaHU». Xumus.9 kimacc- TpeHaxep «O06mako 3HaHUN». XUMUSL.9
kinacc, OO0 «®PusukoH JIady»



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
http://school-collection.edu.ru/
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