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HosicHUuTeEIbHASA 32N CKA

Pabouas nporpamma o xumMuu Ajisi oOydaromuxcst 9 kiiacca coctaBjieHa Ha ocHoBe TpeOoBaHuU
K pe3yiabTaTaM OCBOEHHS OCHOBHOH 0OOpa3oBaTeNbHONW MMpPOrpaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHus, IMpeAcTaBiIeHHBIX B DenepalibHOM TOCYJapCTBEHHOM  00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTrO oOmero oOpa3oBaHusA, € Y4ETOM paclpeieiCHHbIX 10 Kiaccam
poBepsieMbIX TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHON 00Opa3oBaTENbHON MPOTrpamMMbl
OCHOBHOTO 0oO0miero o0pa3oBaHMs M 3JEMEHTOB  COJACP)KAHHs, TMPEACTaBICHHBIX B
YHuBepcaabHOM KoIu(pUKaTope MO XMMHH, a Takxke Ha ocHoBe llpumepHON mporpaMmbl
BOCIIUTAHHUS OOYYAIOIIUXCS TPU TOJYYEHUU OCHOBHOTO OO0IIero 0oOpa3oBaHUsS U C y4ETOM
Konnenmnuu npenonaBanus ydeOHOro mnpeamera «XuUMHsS» B 00pa30BaTEIbHBIX OpraHU3aIMsIX
Poccuiickoit @eneparum, peaan3yonX OCHOBHbIE 00IIe00pa3oBaTebHBIE MPOTrPaMMbl (YTB.
Pemennem Komnernn Munnpocsemienus Poccun, mporokon ot 03.12.2019 N T1K-48H).

OO0mas xapakTepucTuKa yueOHOro npeamMera « XuMHsD)
Bxuian yueOHoro mpeamera «Xumus» B JOCTHKEHHE IeJIe OCHOBHOTO 00Iero oOpa3oBaHUs
00yCJIOBJIEH BO MHOIOM 3HAu€HUEM XHMHUYECKOH Hayku B IO3HAHUM 3aKOHOB IPHUPOJBI, B
pPa3BUTUHU IPOU3BOAUTENBHBIX CHII OOILIECTBA U CO3JaHUH HOBOM 0a3bl MaTepHalbHON KYJIbTYpHI.
XUMHS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK pacIpOCTpaHuja CBOE BIUSHUE Ha BCe
00J1acTH 4eJIOBEUYECKOTO CYIIECTBOBAHUS, 3aJajla HOBOE BUICHHE MHpA, cTajga HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOW KYJIBTYPBI, HEOOXOANMBIM yCIOBHUEM JKU3HU OOIIECTBA: 3HAHHE XMUMUU
CIIY’)KHT OCHOBOM i (OPMHUPOBAHUS MHPOBO33PEHHUS 4YENOBEKa, €ro MpeACTaBICHUN O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXHYIO POJIb UTPAIOT (POPMUPYEMBbIE XUMHUEH MPEICTaBICHHS O
B3aMMOIPEBPALICHUSIX SHEPrUU U 00 HBOJIIOIMU BELIECTB B MPHUPOJAEC; COBPEMEHHAS XUMUS
HampaBjieHa Ha pelIeHHe TI00aJbHBIX MPOOJIEM YCTOHYHMBOTO pa3BHTHSI YeJIOBEYECTBA —
CBIPBEBOM, DHEPreTUYECKOW, TMHUINEBOM H  JKOJOTrMYeckoil  Oe3omacHOCTH, MpobdieM
3/1paBOOXPaHEHUS.
B ycnoBusix Bo3pacTaroiero 3Hau€HUs XMMHUHU B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICUIACH
poJib XuMHUYeckoro oOpa3oBaHMs. B muiaHe couumanus3anuy OHO SIBJISETCS OAHMM M3 YCJIOBUMN
dbopMUPOBaHUS UHTEIIIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.
CoBpeMEHHOMY  U€JIOBEKY XUMHYECKHE 3HaHUs  HEOOXOAMMBI i HpHOOpeTeHus
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIEI0 YBEPEHHO TPYAUTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOpa3HOM >KM3HU OOIIECTBa, AJi OCO3HAHHSA BaXHOCTU Pa3yMHOIO
OTHOLIEHHSI K CBOEMY 3JI0POBBIO M 3[0POBBIO IPYTHX, K OKpYXKAIOUIEW MPUPOIHON cpere, Ui
IPaMOTHOTO TTOBEICHUS TIPU UCIIOJIB30BAHNN PA3IMYHBIX MAaTEPHAIOB M XUMUYECKUX BEIIECTB B
MIOBCEIHEBHOM JKHU3HM.
XuMuyeckoe o0pa3oBaHHE B OCHOBHOM WIKOJIE SIBJISIETCS OA30BBIM MO OTHOILIEHHUIO K CHCTEME
o0miero XMMHUYECKOro ooOpa3oBaHus. [loaToOMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peann3yeT MpHUCYIIME OO0IIEeMYy XMMHMUYECKOMY OOpa30BaHUIO KIIIOUEBBIE IEHHOCTH, KOTOpBIE
OTPaXalOT TOCYAAapCTBEHHBbIE, OOIIECTBEHHbIE W WHAMBHUIYyAIbHbIE MOTPEOHOCTH. OTUM
OTpefieNiieTCcsl CYIHOCTh O0Iel cTpaTeruy o0ydeHusl, BOCIUTAHUS U Pa3BUTHS 00YyJaromIUXcs
CpeACTBaMHU Y4eOHOT0 IpeaMeTa « X UMHUS.
N3yuenne mpenmera: 1) cmocoOCTByeT peanm3allid BO3MOXKHOCTEH MJIsi CaMOpPa3BUTUSA U
dbopMUPOBaHUS KYIbTYphI JUYHOCTH, €€ 0OIIe U (PyHKIMOHAIBHON TPaMOTHOCTH; 2) BHOCHT
BKJIaJ B (DOPMUpPOBAHHME MBINUICHUS W TBOPYECKHX CIIOCOOHOCTEH MOIPOCTKOB, HAaBBIKOB HX
CaMOCTOSITENIbHON yueOHOH e TeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATENbCKUX YMEHUH,
HEOOXOJMMBIX KakK B MOBCEJTHEBHOM XM3HM, TaK W B MPO(ECCHOHATHLHON IEATEIHHOCTH; 3)
3HAKOMHT CO CHeNM(PHUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBA€T OCHOBBI 1IEIOCTHOTO B3TJIsAga Ha
€IMHCTBO TIPUPOABI W YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHHUU
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTHM  TOJPOCTKOB; 4) cmocoOcTByeT  (OPMHPOBAHHUIO
[IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCHUT
CBOM BKJIa/Jl B 9KOJIOTHUECKOE 00pa30BaHUE IIKOJIHHUKOB.



Ha3Bannble HampaBieHuss B OOy4eHHH XHMMHUU OOECIIEUMBAIOTCA CHEHM(PUKON CcoaepKaHus
npeaMeTa, KOTOPhIN SBJseTcs MeJarornyecky aJanTUPOBAHHBIM OTpPaKeHHEM 0a30BOM HayKH
XUMUH Ha ONPEIeIEHHOM dTarle €€ pa3BUTHSL.
Kypc XuMuM OCHOBHOM WIKOJIBI OpPUEHTHUPOBAH HA OCBOCHHE OOYYaIOIIMMHUCA OCHOB
HEOPraHMYECKOM XUMHUM U HEKOTOPBIX TOHSTHH M CBEICHUH 00 OTIENbHBIX OOBEKTax
OpraHUYECKON XHUMUH.
CrpykTypa conepxaHus mpeaMeTa cOpPMHpPOBaHA Ha OCHOBE CHUCTEMHOTO MOJXOAa K €ro
n3ydyeHuro. CoaepkaHue CKIIAJbIBA€TCAd W3 CHUCTEMbl IOHATUH O XUMHYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBl MOHATUH O XUMHUECKOW peakmuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl 110 MPUHIUITY OCIEAOBATEIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKHUX
IPEJICTaBICHUA pPa3HOIO YPOBHS: AaTOMHO-MOJIEKYJSIPHOIO YYE€HMsI KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBHs llepnoanueckoro 3akona [[. 1I. MenneneeBa kak OCHOBHOIO 3aKOHa
XUMHH, YYEeHUS O CTPOCHHHM aToMa M XHMHYECKOH CBSI3M, MPEJICTaBICHUH 00
3JIEKTPOJIMTUYECKONW  JIMCCOLMALMM  BEIIECTB B pacTBOpax. TeopeTuyeckue 3HaHUs
paccMaTpuBalOTCS HA OCHOBE OMIMPUYECKH TIOJYYEHHBIX U  OCMBICIEHHBIX (PaKTOB,
pPa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO YPOBHS K IPYTOMY, BBITIOJHAS (PYHKIIMH OOBSICHEHUS
U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH IPAKTUYECKOIO TNPUMEHEHUS U
MOJIyYEHUS] U3Yy4aeMbIX BEILIECTB.
Takass opraHuzanusi CoOJEep’KaHus Kypca CIIOCOOCTBYET IMPEACTAaBICHUI0 XUMHUYECKOMN
COCTABJISIFOLEH HAay4HOW KapTHUHBI MHpa B JIOTMKE €€ CHCTEeMHOW Npupoabl. TeM caMbIM
o0ecrieynBaeTcsi BO3MOXKHOCTb (DOPMHUPOBAHUS Y OOYYAIOIIMXCS IIEHHOCTHOTO OTHOIICHUS K
HAay4HOMY 3HAHHMIO UM METOJaM II03HaHUs B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOEHUE
COJIEp)KaHUsl Kypca IPOUCXOTUT C IPHUBJICUEHUEM 3HAHUNW M3 paHEEe H3YyYEHHBIX KYpCOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 kinaccb» u «@u3nka. 7 Kiiace».

Hean nzyvyenust yaeOHOro nmpeamera « XuMus»
K HampaBieHMIO NMEpBOCTENEHHOW 3HAYMMOCTH INPH peanu3aluu o0pa3oBaTeNbHBIX (YHKLIUH
npeaMera «XHUMHUS» TPAJAULMOHHO OTHOCAT (POpMHUpOBaHHME 3HAHUI OCHOB XMMHYECKON HayKH
Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, NMPAKTHUYECKOM IesITeIbHOCTH 4YeJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya NpeAMETa COCTOUT B (OPMHUPOBAHUU
CHUCTEMBl XUMHMUYECKUX 3HAHUN — BaXXHEHUIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHUI MHUPOBO33PEHYECKOT0 XapaKTepa, sA3blka HayKu, 3HAaHUI O
HAYYHBIX METO/IaX M3YYEHHUs BEIIECTB U XMMHUYECKHUX peakiuid, a Takke B (JOPMUPOBAHUU U
Pa3BUTUHU YMEHUI U CIIOCOOOB NIE€ATENbHOCTH, CBA3AHHBIX C IUIAHMPOBAHHWEM, HAOJIIOJIEHUEM U
IPOBEIEHUEM XUMHUYECKOT0 3KCIIEPUMEHTa, COOJI0eHHEM MpaBui 0e301acHOr0 OOpalleHus ¢
BEIIECTBAMHU B ITOBCEAHEBHON KU3HU.
Hapsiny ¢ >TuM nenu usydeHusl NpeaMera B MPOrpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOro o0miero oOpa3zoBanus. CerogHsi B
o0pa3oBaHMM 0CcO00 3HAYUMON TNPHU3HAETCA HANPABICHHOCTh OOyYeHHs Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (POpMHUpOBaHHE €€ HWHTEIUIEKTa W o0meld KynbTypel. OOyueHue
YMEHHUIO YYUTBCS M TPOAOJKATh CBOE OOpa30BaHME CAMOCTOSITEIbHO CTAHOBMUTCS OIHON W3
BaXHEHIINX QYHKIMHA yueOHBIX MPEIMETOB.
B cBA3M ¢ 3TUM npu KM3ydeHMM IpeIMeTa B OCHOBHOM IIKOJE JOMMHUPYIOIIEE 3HAuY€HUE
MpUOOpPEH TaKKe LETH, KaK:
dopMHpOBaHHE HHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;
HaAIpPaBJIEHHOCTh OOyYeHHUsl Ha CUCTEMAaTUYeCKOe MPHOOIICHNE YJalluXcsi K CaMOCTOSTEIbHON
MIO3HABATEJIbHOM JIEATENIbHOCTH, HAYYHBIM METOJaM IMO3HAaHUs, (GOPMHUPYIONUIMM MOTHUBAIMIO U
pPa3BUTHE CTIOCOOHOCTEH K XHMUH;
o0ecrieyeHHe  YCJIOBUHM, CHOCOOCTBYIOIIMX  MPHUOOPETEHUIO  OOYYalOUIMMHCS  OIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), MMEIOIIMX YHUBEPCAIIBHOE 3HAUEHUE AJIS1 PA3JIMYHBIX BUAOB JAESITEIBbHOCTH;



(dopmMHpoBaHUE YMEHHI OOBACHATH M OLIEHUBAThH SIBICHHUS OKPYXKAIOIIET0 MUpPa HA OCHOBAHUU
3HAHUU U OIBITA, OJYYEHHBIX IPU U3YYECHUU XUMUU;
dopmupoBaHue y O0OydYaIONIMXCS TYMaHHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUSA IIEHHOCTH
XMMHUYECKMX 3HAHUHN Ui BBIPAOOTKU SKOJIOTMYECKU LIE€JIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHECHHS CBOETO 3J0POBbS M OKPYXKAIOWUIEH MPUPOIHON
Cpelbl;
pa3sBUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIUTAHMUIO HA
OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTEH, TI'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodIs 1 HaIIPaBICHHOCTU AajbHEUIIero 00yueHHs.

COJAEP)KAHUE YYEBHOI'O ITPE/IMETA
BemecTtBo M XUMHYeCKasi peaKusi
[Tepuonnueckuii 3akoH. Ilepuoguyeckas cucrema xumuyeckux sneMmeHToB Jl. M. Menneneena.
Crpoenue aromMoB. 3aKOHOMEPHOCTU B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, KAIMsl, KAJIBLIUA U UX COSAMHEHUH B COOTBETCTBUH C IIOJIOKEHUEM IJIEMEHTOB B
Ilepnonnueckol cucTeMe U CTPOCHUEM MX aTOMOB.
CrpoeHue BeniecTBa: BUABI XMMUUYECKOM CBSI3U. THUIIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIA XMMUYECKOM CBS3H.
Knaccugukaius 1 HOMEHKIaTypa HEOPraHMUECKUX BEILECTB (MEXIyHapoJHasi U TPUBUAJIIbHAS).
XHWMHYECKUE CBOWMCTBA BEIIECTB, OTHOCAIIMXCA K PA3IMYHBIM KjaccaM HEOPraHMYECKUX
COEIMHEHUH, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILECTB.
Knaccugpukanuss XUMHUYECKUX peaKUUi 1O pa3IuYHbIM TNpHU3HAKaM (TI0 YHCIy U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.
[Tonsatne o ckopocTH XuMMHUYecKOi peakiuu. I[loHarne 00 0OOpaTHMBIX W HEOOpPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
XUMHUYECKOM paBHOBeCUU. DakTOpBI, BIUAIOIMAE HAa CKOPOCTh XWUMHUYECKOM pPEaKkUUH U
MI0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHSL.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIMM,  3JEKTPOHHBIM  OalaHC  OKUCIMTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.
Teopust 2IEKTPONUTUYECKON AUCCOLMALUHN. OJEKTPOIMTHI U HE- JJIEKTpOJauThl. KaTHOHBI,
aHMOHBl. MeXaHU3M JHCCOLMAlMM BEIIECTB C PAa3IMYHBIMHU BHJIAMH XWUMHUYECKOM CBS3U.
Crenenp qucconnanui. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.
Peakuyu monHoro oOmeHa. YciloBUSI NpPOTEKaHUS peakUUidi HMOHHOrO OOMEHa, IOJIHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakuuil. CBOiCTBa KHUCJIOT, OCHOBAaHUN U COJEH B CBETE
NpEeJCTaBICHUH 00 3JIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.
XUMHUYECKUH OKCHEPUMEHT: O3HAaKOMJIEHME C MOJEISIMHM  KPHUCTAUIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEIIEeCTB — METAJUIOB U HeMeTaJlsIoB (rpadurta U anMasa), CIOKHBIX BELIECTB
(x71opuaa HaTpHsi); HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHW peakuuu OT
BO3CUCTBUS PA3NUYHBIX (DAKTOPOB; MCCIEAOBAHHE IEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB,
mpouecca  AMCCOIMAIlMM  KUCJIOT, Iieouyed W coiell  (BO3MOXKHO — HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB); MPOBEACHNUE ONBITOB, WIUIIOCTPUPYIOUIMX MPU3HAKU MPOTEKAHUS peaKLui
HOHHOTO oOMeHa (oOpa3oBaHME OcCagKa, BBIIEIECHHWE Tasza, OO0pa3oBaHWE BOJBI); OMBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpEHHE, peaklnuu
pa3joXKeHUsl, COEAUHEHMs); pacro3HaBaHHWE HEOPraHWYECKUX BEIIeCTB C€  IOMOIIBIO
KAaueCTBEHHBIX PEaKLUi Ha MOHBI; PEIICHNE DKCIIEPUMEHTAIbHBIX 3a/1a4.
Hemerasibl M X COeAUHEHUS
OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pPHbIC CTETECHU
okucneHus. CtpoeHure u GU3N4YEeCKUe CBONCTBA MPOCTHIX BEIECTB — TaJIOTCHOB. XMUMUYECKHE
CBOICTBa Ha mpuMepe Xjopa (B3aMMOAECUCTBHE C MeETallaMH, HEMETaJlJIaMM, IIEI0YaMH).



Xnoposogopoa. ConsiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJyYyeHue, npuMenenue. Jleiictue
XJIOpa W XJIOPOBOJOpOJAa Ha OpraHU3M 4eloBeKa. BakHeline XJIOpHUIbl U UX HaXOXIACHUE
B IIpUPOJIE.

O6mias  xapaktepuctuka 23jeMeHTOB VIA-rpynmbl. OcCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHBIC CTETICHU OKHUCIICHHUS.

Crtpoenue u (u3nueckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEphbl. AJUIOTPOIHBIE
MoaudUKaK KUCIOpPOJa U cephl. XUMHUYECKHE CBOHCTBA cepbl. CepoBOIOPO, CTPOCHUE,
buznyeckue U XxumMuueckre cBorcTBa. OKCUABI cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHast kuciota, (pu3MUeCKHe U XMMHUYECKHE CBOWCTBA (0OOIIME Kak MPEICTAaBUTENs Kiacca
KUCIOT M crneuuduueckre). XUMHUUECKHE pEaKIMM, JeKallue B OCHOBE IPOMBIIUICHHOTO
crioco0a moyiydeHus: cepHoi KHUCIOThl. [Ipumenenne. Conu CepHOM KHCIIOTHI, KaueCTBEHHAas
peakiusi Ha cynbdaT-uoH. HaxoxaeHue ceppl M €€ COEIMHEHUN B MpUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKpYXKAIOMIeH Cpeapl COCTUHEHUSMHU Cepbl (KHUCIOTHBIC HOXKIU, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPAIICHHSL.

OO0mmas xapakTepucTrka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS ATOMOB, XapaKTePHBIC
CTETIeHH OKUCIICHHUS.

A30T, pacipocTpaHeHHUe B MPHUPOJE, PU3NUECKUE U XUMUYECKHEe cBoiicTBa. KpyroBopor a3ora B
npupoje. AMMHUaK, ero (pu3MYecKue U XMMUYECKUE CBOIMCTBa, Moay4yeHue u npumenenue. Conu
aMMOHHUSI, UX (PU3MYECKHEe W XUMHUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas peakuus Ha
MOHBI aMMOHHUA. A30THAs KUCIIOTA, €€ MoyiydeHue, Gu3nieckue 1 XMMHYeCKre CBOicTBa (00mue
KaK MpEICTaBUTENS Kiacca KUCIOT M crnenududeckue). Vcnonb3oBaHue HHUTPATOB M COJICH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YAOOpeHUH. XUMHUYECKOe 3arpsi3HEHHE OKpYXKarollei
Cpebl COeTMHEHMSIMH a30Ta (KUCIOTHBIE JOXK/IHU, 3arps3HEHNE BO3/IyXa, TOYBBI U BOJOEMOB).
®ocdop, annorponnsie Mmogudukanuu hocdopa, puzndeckrue U XUMHUECKHUE cBOicTBa. OKCH
dochopa(V) u dochopHas kucinora, (HU3MYECKHE W XUMHUYECCKHE CBOWCTBA, TOJTy4YCHHE.
Hcnons3oBanue ¢pocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OpEHUH.

OO6mass  xapakrepuctuka 3i1eMeHTOB I[VA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHBIE CTENIEHN OKUCIICHHUS.

Yraepon, amoTpomHble MOAM(HKANNK, PpPacHIpOCTpaHEHHWE B TpuUpoae, (U3NYECKHe U
XUMHYECKHe cBoiicTBa. Ancop6mus. Kpyrosopot yrinepona B mpupozge. OKCUABI yraeposaa, ux
dusnyecKkne W XUMHUYECKHE CBOWMCTBa, JIEWCTBHE HA JKUBBIE OPraHU3MBI, MOJydeHHUE
U IpUMEHEHHue. DKOJOorHueckue mpoOiaembl, CBsA3aHHbIE ¢ okcuaoM yriaepoaa(lV); rumotesa
rJ100aTbHOTO TOTETJICHNsT KIIMMaTa; MapHUKOBBIA 3¢ dekT. YroapHas KHCIOTa M €€ CONH, MX
dbusznyeckne ¥ XMMHUYECKHE CBOICTBa, MONlyueHUEe W NMpuMeHeHue. KadecTBeHHas peakiuus Ha
KapOoHaT-HOHKI. Vcronb30BaHHEe KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH |
CEBbCKOM XO35UCTBE.

[lepBoHayabHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepojaa (MeTaH,
9TaH, ITHJIEH, alleTUJICH, TaHOJ, TJIHIIEPUH, YKCyCHas Kuciora). X cocTaB M XUMHUYECKOe
ctpoenue. [ToHsTHE 0 OMOJOTHYECKH BaKHBIX BEIIECTBAX: KHpax, OeiKax, yrieBoJax — H UX
poNIM B OKU3HM 4YelloBeKa. MaTepuanbHOEe E€IUHCTBO OPraHWYeCKMX W HEOPraHMYeCKHX
COCTUHEHUN.

Kpemuuii, ero ¢pusznueckue U XuMUYECKHE CBOWMCTBA, MONy4YeHUE U nmpuMeHeHne. CoeanHeHus
KpeMHus B npupoje. OOuue npeacrapieHus 06 okcuae kpeMHus(IV) u kpeMHHEBON KucCIOTE.
Cunukarel, WX UCIONB30BaHWE B OBITY, MEAWUIIMHE, MPOMBIIIJICHHOCTH. BaxkHeiime
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30MacHOT0 UCTIOIH30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HH.

XUMUYECKUHN 3KCIIEPUMEHT: M3y4eHHE O0O0pa3l0B HEOPraHHMYECKUX BEIECTB, CBOMCTB COJSTHON
KHUCTIOTHI; MPOBE/ICHNE KAaYECTBEHHBIX PEaKIUii Ha XJIOPHUA-UOHBI M HAOIIOJACHHUE TTPU3HAKOB MX
MPOTEKAHUS;, OIBITHI, OTPAXArOIIHe (U3HYSCKUE W XWMHUYECKHE CBONCTBA TaJIOTEHOB M HX
COCMHEHUN (BO3MOXXHO HCIIOJIb30BAaHUE BHCOMATEPHATIOB); O3HAKOMIIEHHE C OOpa3laMu
XJOPUI0B (TAJIOTCHUIOB); O3HAKOMJICHHE C oOpaslaMH cepbl U €€ COCIMHECHHSIMHU (BO3MOXKHO
UCIIONIb30BAaHNE BHUJCOMATEPHUATIOB); HAONIOJACHHE TMpoliecca OOYrIuMBaHUs caxapa TOJ



JEHCTBUEM KOHLEHTPUPOBAHHOW CEPHOM  KHUCIOTBI, H3yYCHUE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEepHOW KHUCIIOTHI, MPOBEIECHHWE KAaueCTBEHHOM peakIuu Ha cylbdar-uoH u
HaOMO/IeHNe TpHU3HaKa e€ TMPOTeKaHWs; O3HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBAMH a30Ta,
dbochopa W uX coeauHEHUU (BO3MOXHO HCIIOJIB30BAHKME BHJACOMATEpUaAIoOB), oOpazmamMu
a30THBIX M (QochOpHBIX yHOOpPEHMIA; MONydeHHe, coOMpaHHMe, pPAacCHO3HABaHUE M H3YyYCHHUE
CBOICTB aMMHMaka; MPOBEJICHUE KAUEeCTBEHHBIX pEaKIMil Ha HMOH aMMOoHHUsA U Qochar-uoH U
M3y4YECHHUE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJCUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHAIIOB); U3YUCHHE MOJIEIECH KPUCTATUTHUECKUX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C TPOIIECCOM aCcOPOLINU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOrasa; IOJyueHUE, COOHMpaHue,
pacro3HaBaHUE U U3YYEHHUE CBOMCTB YTJIEKUCIIOTO ras3a; MpOBEJACHUE KAYECTBEHHBIX PEAKIIMN HA
KapOoOHAT- M CHJIMKAT-HOHBl U M3YYEHHE TMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHE C
MPOAYKUMEH CUJIMKATHOM NPOMBILUICHHOCTH; PEIICHUE 3KCIEPUMEHTAJIbHBIX 3a/1a4 0 TEME
«Baxueime HeMeTalIbl U UX COSAUHEHUS».

MeTajibl M UX COCTUHEHUS

OO01mas xapakTepucTUKa XUMHYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX TOJIOKEHUS B
Ilepnonnueckoir cucreme xmMuueckux dnemeHToB /[I. M. MeHnneneeBa M CTpOECHHMS aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTAJLUIMYECKAs pEeHIETKa.
DNEKTPOXUMUYECKUN PsJl HAmpsiKeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MeTaioB. [IoHsATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH, JIOPAJIIOMUHMHA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTaiuibl: nojoxkeHue B Ilepuoanueckoi cucreme xuMuueckux snemeHtoB J[. U.
MeneneeBa; CTpOEHHE HX aTOMOB; HaxoXJaeHue B mpupoje. dusznyeckue M XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCAMHECHUM.

[IlenoyHo3emMenpHbIE METAJUIBI MATHUM WM KaJblWi: moJjioxkeHue B llepmoamdeckon cucreme
xuMmuueckux anemeHToB J[. M. MenneneeBa; cTpoeHME MX aTOMOB; HAaXOXIEHUE B NPUPOJIE.
Du3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl W KajablHs. BaxkHeme COCOUHEHUS KaJlbIUs
(oxcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxenne B Ilepuoguueckoil cucreme xumuueckux ainementoB [, U.
MeHnpneneeBa; CTpOEHHE aTOMa; HaAXOXKJICHHUE B Npupoae. PU3nyecKue 1 XMMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kene3o: nonoxenue B [lepuoanueckoil cucreme xumuueckux sneMeHToB Jl. 1. Menneneesa;
CTPOEHHE aTOMa; HaXOXKJICHWE B mpupoae. PU3NMYECKHE W XUMHUYECKUE CBOMCTBA IKejesa.
Oxcunsl, runpokcuasl u conu xxenesa(ll) u sxeneza(Ill), ux coctas, CBONCTBA U MOTYYECHHUE.
XUMHUYECKUN OSKCIEPUMEHT: O3HAaKOMJIEHHE ¢ o0pa3llaMd METAIOB W CIUIaBOB, HX
(GU3MYECKUMU  CBOMCTBAMH; H3y4YEHHE pE3yJbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO
WCIIOJI30BAaHNE BHUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAJbIIUS U HATPUS
C BOJIOH (BO3MOXHO HCITOJIb30BaHKE BUICOMATEPHAIIOB); HCCIEIOBAHNE CBOMCTB JKECTKON BOJIBI;
mpolecca TOPEeHHs Keje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPHAIIOB);
MPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX PEaKIUi Ha MOHBI (MAarHuUs, KaJIbIIHsl, aTIOMUHUS, ITUHKA,
xene3a(ll) u sxemeza(Ill), memu(Il)); maOmromeHue W OMHMCAHWE TMPOIECCOB OKpPAIIUBAHUS
MJIaMEHU MOHAMM HATpHsl, KaJdsg U KaJlblMs (BO3MOXKHO HCIIOIB30BAHHUE BUIECOMATEPUATIOB);
ucciaenoBanre aMm(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THAPOKCHUJIA ITMHKA; PEIICHUE
AKCIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaKHEeNIIMe METAIIIbI U UX COCIMHEHUS.

XuMHus M OKpYyKaoLias cpeaa

Hossle maTepuansl u TexHonoruu. BemectBa 1 Marepualibl B IOBCEIHEBHOM KU3HU YEJIOBEKA.
Xumusi ¥ 3710poBhe. be3ornacHoe HMCHob30BaHUE BEIIECTB M XUMHUYECKUX PEAKIUH B OBITY.
[lepBas moMomp TpPU XUMHYECKHUX OXKOrax u oTpaBieHHsX. (OCHOBBI 3KOJOTMYECKOU
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHHE OKpyKarolled cpeabl (MpeaenpHas AomycTuMast
koHI1eHTpanus Bemiects — [1/IK). Pons XxuMuu B pemieHuu 3K0IOTHIECKUX MTPOOIIEM.



[TpuponHbIE WCTOYHHWKHU YTIIEBOAOPOIOB (Yrojib, MPHPOAHBIN ra3, He(dTh), MPOMYKTBI HX
nepepaboTKu, UX POJIb B OBITY U MPOMBIIIIEHHOCTH.
XVUMUYECKUN DKCIEPUMEHT: HW3ydeHHE O0O0paslloB MarepHalioB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).
MexnpeaMeTHbIe CBA3H
Peanuzanus MexXnpeIMeTHBIX CBS3€M MPU U3YyYEHWH XUMHUU B 9 Kilacce OCYIIECTBISETCA Yepe3
UCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK WU TOHSATUH, SBISIONINXCS
CUCTEMHBIMU JUI1 OTJAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOro IuKia. Peannzanus
MEXIPEJAMETHBIX CBsI3ed MNpU M3YYCHHMM XHUMHM B 9 Kjacce OCYHIECTBISIETCS uepe3
UCIIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX MOHATUN, TaK U TMOHSATUH, SBISIOUINXCS
CHCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIMKJIA.
OO0mue ecTeCTBEHHO-HAy4YHbIC IMOHSATHS: HAy4YHBIM (akT, TMIIOTEe3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KIacCU(pUKaIuUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT S, MaTepHAIIbI.
®dusuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsij, M[POBOAHUKH, IOJYIPOBOJHUKH,
JUDIICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Tas,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE31b1, COJHIIE.
buonorust: ¢orocunres, npixanue, Ouocdepa, HSKOCHUCTEMa, MHUHEPAIbHBIE YAOOpEHUs,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEILIECTBA.
['eorpadus: armocdepa, rumpochepa, MUHEpaANIbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOIMAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbHI
W3ydyeHne xumum B 9 Kiacce HAmpaBlICHO Ha JIOCTMDKCHHE OOYUYAIONIUMUCS JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOTO MpeIMeTa.
JIMYHOCTHBIE Pe3yJibTAThI
JInaHOCTHBIE Pe3yabTaThl OCBOCHUSI IPOrPaMMBbl OCHOBHOTO O0IIIETr0 00pa30BaHus IOCTUTAIOTCS
B X0/i¢ OOyUEHHUsI XUMHUH B €JMHCTBE YU€OHON M BOCIIUTATEIBbHOMN AesiTebHOCTH Opranu3aiiu B
COOTBETCTBUM C TPAAULHMOHHBIMM  POCCUMCKUMHU  COLUMOKYJIBTYPHBIMHU U  JIYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TIPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT IIPOI[ECCaM CaMOMIO3HAHUS, CAMOPA3BUTHS U COIIMATIN3AIINN O0YUaIOIIUXCS.
JIugHOCTHBIE PE3YIbTATH OTPAXKAIOT CHPOPMUPOBAHHOCTH, B TOM YHUCJI€ B YACTHU:
IIaTpuoTHYEeCKOro BOCIMTAHUSA
1) EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAYYHOMY
HACJIEUIO, TIOHMMAaHUs 3HAUeHUs XHUMHUYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIEeCTBa,
CITOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(OpMaIuend 0 MepeoBhIX JOCTHKEHUSIX U OTKPBITUSIX
MHUPOBON M OTEUECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOMCTBE
MHpa U O0IIECTBA;
I'paxxnanckoro BocnuTaHus
2) mpencTaBleHUS O COIMATBHBIX HOpPMax MW TpaBUJiaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
MCCJIEI0BATEbCKOM, TBOPUECKON M APYTUX BUIAX JACATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH NIeATEIHHOCTH NPHU BBINOJHEHUU Y4eOHBIX, TO3HABATENBHBIX 3a7a4, BBITOJHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUN YUYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOINIOMOINM B TpPOIIECCe 3TOM y4eOHOW IesITeNbHOCTH, TOTOBHOCTH OIEHUBATh CBOE
MOBEJICHUE W TOCTYNKH CBOMX TOBAPHINEH C MO3MUIIMM HPABCTBEHHBIX W IMPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MTOCIEACTBUM MTOCTYIIKOB;
[{eHHOCTH HAYYHOT'0 TO3HAHUSA
3) MUPOBO33PEHUYECKHX MPEACTABICHHI O BEIIECTBE U XUMUUECKOW PEaKIIMK, COOTBETCTBYIOIINUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTaBIIAIOIIMX OCHOBY I IIOHMMAHUS CYIIHOCTH
HAyYHOW KapTUHBI MUpPA; MPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHUS MPHUPOJIHI,



B3aUMOCBSI3SIX UEJIOBEKa C NPUPOAHOM Cpefoil, O poJM XUMHUU B TO3HAHUM OSTUX
3aKOHOMEPHOCTE;

4) mno3HaBaTeJIbHBIX MOTHBOB, HAIPABJICHHBIX HAa IMOJYYEHHE HOBBIX 3HAHUW IO XUMUH,
HEOOXOUMBIX 7151 O0BSICHEHHS Ha0JII01aeMbIX MTPOLIECCOB U SBIICHUI;

5) mo3HaBaTenbHOW, WHGOPMALMOHHOW M YHUTATEIILCKOW KYJIBTYPBI, B TOM YHCJIEC HaBBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHUTEpPaTypod, JOCTYIHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA,

6) uHTepeca K OOYyYEHHUIO U MO3HAHHIO, JIIOOO3HATENLHOCTH, TOTOBHOCTU M CIIOCOOHOCTH K
camMo00pa30BaHMIO, MTPOCKTHON M HCCIENOBATEIbCKON NEATENLHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B NajbHEHIIEeM;

@®opMHPOBAHHSA KYJIbTYPbI 310POBbSI

7) oco3HaHMsI IIEHHOCTH KH3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3[I0POBBIO, YCTAHOBKH
Ha 370pPOBBIA 00pa3 JKWU3HU, OCO3HAHMS TIOCICACTBUN WM HENPHUSTHUS BPEIHBIX MPHUBBIYCK
(ynotpebneHusi aikoroisi, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTU COONIOACHUS IPaBUII
0€30MacHOCTH MPU 0OPAIEHNH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M pEabHOM KU3HU;
TpyaoBoro BOCIUTAHUSA

8) mHTepeca K NPaKTUUECKOMY M3y4YEHHIO Mpodeccuil U TpyJaa pa3iIMuHOro poja, YBaXKEHHE K
Tpyy U pe3yldbTaraM TpPYIAOBOM JAESATENIbHOCTH, B TOM UHCJIE Ha OCHOBE NPUMEHEHUS
NpPEAMETHBIX 3HAHUW 1O XHWMHH, OCO3HAaHHOTO BBIOOpAa WHAMBUIYATbHOW TPACKTOPUU
NPOJOHKEHUST 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH; yCHEemHol MpodhecCHOHATBHONW JESITeIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCS B MPO(DECCHOHATILHOM cpelie;
IKO0JI0TrH4€CKOr0 BOCIIUTAHUSA

9) 2KONOTMYECKH 11eTeCO00Pa3HOTO OTHOILIEHUS K MPUPOJE KaK MCTOUYHUKY >KM3HH Ha 3emIe,
OCHOBE €€ CyIIeCTBOBAHHMS, IMOHUMAHUs LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TCHUXMUYECKOMY 3I0POBBIO,
OCO3HAHHUA IIECHHOCTH COOJIIOICHUS TPaBUil O€30MacCHOT0 MOBEACHUSI IIPU paboTe ¢ BELECTBAMU,
a TaK)K€ B CUTYyAIUAX, YIPOKAIOIIUX 3JOPOBbIO U )KU3HU JIOEH;

10) cmocoOHOCTH TTPUMEHATH 3HAHUS, MMOTyYaeMble NMPU U3YYCHUH XUMUU, I PEIICHUs 3a/1ad,
CBSI3aHHBIX C OKpYKarolel MPUPOIHOIM Cpeloi, NOBBIILICHUS YPOBHS SKOJOTUYECKON KYIbTYpHI,
OCO3HAHUS TJIOOAIBHOTO XapakTepa JSKOJOTMYECKHX TMpoOJeM U MyTed UuX perieHus
MOCPEJICTBOM METOAOB XUMHH;

11) »9KOIOTMYECKOTO0 MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS KM B TI03HABATEIHLHOM,
KOMMYHUKATUBHOM M COLIMAJIbHOM ITPaKTHUKE.

MeTtanpeameTHblie pe3yabTaThl

B cocraBe MerampeaMETHBIX pe3ylbTaTOB BBIIEISAIOT 3HAUMMbIE [ (OPMUPOBAHUS
MHUPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOIIECC, AKCIEPUMEHT U JIp.), KOTOPHIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMETax | MO3BOJISIOT HA OCHOBE 3HAHWN U3 ATUX MPEIMETOB (POPMUPOBATH MIPEACTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHHE MUpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYISITUBHBIE), KOTOphIE 00€CTeunBarOT (POpMUpPOBAHUE TOTOBHOCTHU K
CaMOCTOSITENILHOMY TJIAHHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU 1eATeTHbHOCTH.
MertanpeaMeTHbIe pe3ynbTaThl OCBOSHHUS 00pa30BaTEIbHON MPOTPAMMBI 10 XHUMHH OTPaKArOT
OBJIaJICHHE YHUBEPCAJIbHBIMU MIO3HABATEIbHBIMU ACHUCTBUSMHU, B TOM YHCIIE:

ba30BbIMHU JIOTHYECKUMHM AeHCTBUSIMH

1) ymeHueM WUCHOJIB30BaTh NPHUEMBI JIOTMYECKOTO MBIIIJIEHUS TpPU OCBOECHUU 3HAHUM:
pacKpbhIBaTh CMBICII XUMHUYECKUX TIOHATHH (BBIACNATH HMX XapaKTepHbIE TMPU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C APYTUMHU MOHSATHSIMHE), UCIIOJIB30BaTh MOHATHS A 00BICHEHUS
OTIENbHBIX (PAKTOB W SBICHUMN; BBHIOMPATh OCHOBAHUSA W KPUTEPUH IS KiacCU(UKAIUN
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEAKIUI; YCTaHABIMUBATh IPUUNHHO-CIICICTBEHHbBIC CBS3U
MeXy 00beKTaMHU U3YyUEHHUs; CTPOUTH JIOTHUECKHE pacCykIeHus (MHAYKTUBHbIE, 1€ TyKTHUBHbIE,
110 AaHAJIOTMH); 1eTIaTh BBIBOJIBI U 3aKJIIOYCHHUS;



2) yMEHHEM MpPHUMEHATh B TpoOllecce MO3HAHUS TMOHATHUSA (IIPEIMETHBIE M METamnpeJMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IIPUMEHSIEMbIE B XUMUU MOJICIbHBIE IIPEICTABICHUSI — XUMUYECKUM 3HaK (CUMBOJ 3JIEMEHTA),
XUMHYecKass (opMyJa M YpaBHEHHE XHMMUYECKOW peakuuu -— IpU pelIeHUuH ydeOHo-
[IO3HABATEJIbHBIX 3a/ay; C YYETOM OTUX MOJEIBHBIX IPEICTAaBICHUM BBIABIATE U
XapaKTepu30BaTh CYLIECTBEHHbIE NMPU3HAKH HU3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BELIECTB U
XUMHUYECKHX pPEaKUuil; BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIICACTBEHHBIC CBSI3U H
IPOTUBOPEUMsS. B M3ydaeMbIX IMPOLECCAX U SBICHUAX; MpeAjaraTb KPUTEPUU Ul BBISBICHUS
ATHUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 perieHus yaeOHOH
3ajjaud (CpaBHUBATh HECKOJbKO BapHUAHTOB peEIlEHHs, BbIOMpaTh Haubojiee MOIXOASLIUN ¢
y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB);

Ba3oBbpIMHM HcciIe10BaTEILCKUMH JeHCTBUSIMU

3) yMEHHMEM HCIIOIb30BaTh IOCTaBICHHBIE BOIPOCHl B KaueCTBE HMHCTPYMEHTA IO3HAHMS, a
TaKKe B KadecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMIA;

4) npuoOpereHHe OMNbITa MO IJJAHUPOBAHUIO, OPraHM3allMd M IPOBEJICHHIO YUYEHHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HAOII0aTh 32 XOJI0M Mpoliecca, CAaMOCTOSTEIbHO TPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS W BBIBOABI MO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOEIaHHON padoTe;

Paboroii ¢ nunpopmanueit

5) yMeHueM BBHIOMpaTh, aHATM3UPOBATh M HHTEPIIPETUPOBATH HH(POPMAITUIO PA3TUYHBIX BUAOB U
dopM mpeacTaBieHUs, MOIY4YaeMYI0 U3 Pa3HbIX UCTOUYHUKOB (HAayyHO-IIOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COAEp)KaHus, CIpaBOYHbIE mocoOusi, pecypchl MHTepHEeTa); KPUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

6) yMEHHEM MPUMEHATHh Pa3IUYHbIE METOJbI U 3alPOCHI IPU MOUCKE U OTOOpE MHPOpPMALUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4EOHBIX U MO3HABaTEIbHbBIX 3a/1a4
ONpeAeNéHHOr0 THIA; NPUOOPETEeHHE ONbITa B O0JIACTHM HCIOJIb30BaHUSA HH(OpPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIAJIEHHE KYIbTYPOl aKTUBHOT'O MCIIOJIBb30BAaHUS Pa3INnYHbBIX
MOMCKOBBIX CHCTEM; CAMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpencTaBiICHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH pelllaeMble 3a/lauid HECJIOXKHBIMH CXeMaMH, JAHarpaMMaMH,
apyrumu popmamu rpaduku 1 UX KOMOWHALUSAMU;

7) yMEHHMEM HCMOJIb30BaTh M aHAJIM3UPOBaTh B Ipolecce y4eOHOW W HcCie0BaTeNbCKOM
JeSTeIbHOCTH MH(MOPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKAIOLIEH PUPOJHON CpEIbl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH JIeiiCTBUSIMH

8) yMeHHeM 3a/1aBaTh BONPOCH! (B X0J1€ AMATIOra U/UIHM AUCKYCCUH) 10 CYLIECTBY 00CYyX1aeMon
TeMBI, (POPMYIHPOBATH CBOU IPEIOKEHHUSI OTHOCUTEIHHO BHITIOIHEHMSI IPEAJIOKEHHON 3a/1a4;
9) npuoOpeTeHue OIbITa MPE3EHTAIMU PE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(J1abopaToOpHOTO OMBITA, JIAOOPATOPHOU PAOOTHI MO MCCIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
IIPOEKTA);

10) 3aMHTEpecOBaHHOCTb B  COBMECTHOM CO  CBEpPCTHUKaMH  IIO3HABaTeIbHOM U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIICHHMH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra
OoOLIMX HMHTEPECOB M COIJlacoBaHMs MO3UIUN (0OCyXJIeHHs, OOMEH MHEHMSIMH, «MO3TOBbBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI | JIp.);

YHuBepcaabHbIMU PeryJsiITHBHBIMU 1eiCTBUSIMH

11) ymMeHHeM caMOCTOSATEIbHO ONpPEAENATh eI AESITeIbHOCTH, MIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTH, BHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOObI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBAaTh IPEAJIOKEHHBIM aJIrOpUTM JAEHCTBUN NpU
BBIIOJIHEHUM 33JaHUA C Y4ETOM IOJYy4YEHHMsS HOBBIX 3HaHUM 00 H3ydaeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIMSIX; OLIEHUBATh COOTBETCTBUE MOJYUYEHHOIO PE3yJIbTaTa 3asiBJICHHON LEIIH;



12) yMeHHEM HCTIONh30BaTh H aHATTM3UPOBATh KOHTEKCTHI, IIpeIjiaraéMbie B YCJIOBHH 3a/IaHUH.
IIpenmeTHble pe3yJibTaThI

B cocraBe mpeaMeTHBIX pe3yabTATOB IO OCBOCHUIO  00S3aTEILHOTO  COJEPIKAHMA,
YCTaHOBJEHHOIO JIaHHOW TMpUMEpPHON pabouell MpOrpaMMoil, BBIACNAIOT: OCBOCHHBIC
o0ydJarmuMUCs Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JCHCTBHIA, crenu(uuecKue s
npeaMeTHO o0nactu «XUMHUSA», BUIBl JAEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.
[IpenMeTHble pe3ynabTaThl MPEJCTABICHBI OTPAXalOT CHOPMHUPOBAHHOCTh y OOYyYaromIMXCs
CIEAYIOLIUX YMEHUM:

1) packpvieams cmbici OCHOBHBIX XMMHYECKUX TMOHSATHN: XUMHYECKUH O3JIEMEHT, aToOM,
MOJIeKyJla, HMOH, KAaTHOH, aHHUOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, CTEINEHb OKUCJICHMS, XMUMHUYECKas peakIus, XUMUYECKas CBS3b,
TETUIOBON A(PQEKT peakiuu, MOJIb, MOJSIPHBIH 00BEM, PaCTBOP; JACKTPOIUTHI, HEAIEKTPOIUTHI,
JNEKTPONIUTAYECKAST JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMblE H HEOOpaTUMbIE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
pEaKiuu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AallJIOTPOIIHUS,
aM(pOTepHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKAs ), KPUCTAILUTHICCKAs
pemérka, KOppO3usi METaJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOW pEaKIHH, MpeneabHO
nonyctumas koHuentparus (I1JK) BemecTsa;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHATUHN (CM. 1. 1) ¥ IPUMEHSATH 3TH
TIOHSITHS TIPH OMTUCAHUH BEIECTB M UX MPEBPAIICHHUI;

3) ucnonvzosams XUMHUYECKYIO CHMBOJIMKY JIJIsl COCTaBJICHUS (HOPMYJT BELIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUM;

4) onpedensimb BaJCHTHOCTb U CTCIEHb OKUCICHHUS XHMHUYCCKHX JJIEMCHTOB B COCIAMHCHHUAX
Pa3IMYHOTO COCTaBa; MPHHAJIC)KHOCTh BEHIECTB K OINPENEIEHHOMY KIJIACCY COEAMHEHHH 10
dbopMynaM; B XUMUYECKOHN CBS3H (KOBAJIEHTHAs, MOHHASI, METAJUTMUECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsi/i HOHA TI0 XUMHUYECKOW (opmyre; XapakTep cpeipl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, THIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5) packpovieams cmvicn Tlepuomndeckoro 3akona JI. M. MenjeneeBa u J1eMOHCTPUPOBATH €ro
MOHMMAaHUE: OIMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio Qopmy Ilepromudeckoil CHUCTEMBI
XUMHUYECKHUX JJICMCHTOB: Pa3liidaTh TMOHATHS «TJIaBHAs moArpymma (A-rpymnma)» U «o0odHast
noarpynna (b-rpymmna)», Manble W OONbIINE TMEPUOMBI; COOTHOCUTH O0O3HAYEHHS, KOTOPHIE
UMEIOTCS B TICPUOJUYECKON TaOJIMIE, ¢ YHCIOBBIMH XapaKTCPUCTHKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB | 3aps[ sipa, o0Iee YUCIO dIEKTPOHOB U paclpeesieHue ux
IO JICKTPOHHBIM CIIOSIM); OOBSICHATH OOIINE 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB AJICMEHTOB
U UX COCIMHEHHH B Mpeenax MajiblX MepUOJ0B U TJIaBHBIX MOATPYII C y4ETOM CTPOCHUS HX
aTOMOB;

6) knaccuguyuposames XUMHUYECKHE ODJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA; XHMHUYECKHE
peakuu (110 YUCITY W COCTAaBY YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3 (dEKTy, 1Mo
M3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

7) xapaxmepuszosams (ONUCHIBATH) 00IIHE U CrIC(DUIECKHEe XMMUYECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEIECTB, MOATBEPXK/Aas OMHCAHUE TPUMEPAMH MOJICKYISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHIA;

8) cocmaensimb ypaBHEHHUS SJIEKTPOJIMTUYECCKON JUCCOLMAIMM KHCIIOT, HICJIOYeH M COJICH;
MOJTHBIE W COKpAIICHHBIC YypaBHEHHWS pPEAKIMi HWOHHOTO OOMEHa; ypaBHEHHUS peakIui,
MOJATBEPXKJIAIONIUX CYIIECTBOBAHWE T'€HETHUECKON CBS3M MEXKIY BEIIECTBAMH PAa3TMYHBIX
KJIACCOB,

9) packpwisams  cyuHOCHb  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN  IMOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKInii;

10) npocnosuposams CBOWCTBAa BELIECTB B 3aBUCHMOCTH OT WX CTPOCHHS; BO3MOKHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAILIEHUH B Pa3IMYHBIX YCIOBUSAX;



11) ebiuucrsames OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MacChl BEILIECTB; MACCOBYIO JOJIIO
XMMHUYECKOI'0 3JIeMEeHTa 10 (opMyse COCIUHEHMS; MAacCOBYIO JIOJIO BEIECTBAa B PacTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvH;

12) cneoosames ~ TpaBUIAM ~ TOJB30BAaHUS ~ XUMHYECKOW IMOCYHOH ¥ J1aDOpaTOpPHBIM
o0opynoBaHUEM, a TaKXKe [paBWIaM OOpalIeHUus C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMHU [0 BBIIOJHEHHUIO J1a0OpPaTOPHBIX XHMHYECKUX OINBITOB IO MOJIYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa U YTICKUCIIOTO ra3a);

13) nposooums peakuuH, MOATBEPIKAAIONIME KAYSCTBCHHBIH COCTaB pA3JIMYHBIX BEIICCTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuiI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
cyibdar-, THUAPOKCUI-UOHBI, KATHOHBI AaMMOHMA M MOHBl M3YYEHHBIX METaJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

14) npumernsms OCHOBHBIC OIEPALMM MBICIUTEIFHON AEATEIBHOCTH — aHAlM3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMAaTU3aLUIO, BBIABICHHE IPUUYUHHO-CIICACTBEHHBIX CBSI3eH — I
U3y4EHHs CBOMCTB BEILECTB U XMMHUYECKUX PEAKIMH; €CTEeCTBEHHO-HAYUHbIE METO/IbI TO3HAHUS
— HabroIeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUME

Ne | HaumeHoBaHue KoauuecTBO 4acoB Jara Buapbl nesareabHOCTH | Buabl, DJIeKTPOHHbIE
/I | pa3aeJioB M TeM | BCero | KOHTPOJIbHbIE | MPAKTHYeCKHe | U3yYeHUs popmbl (undposbie)
MPOrpamMmbl padoTsI padoThbI KOHTPOJIA o0pa3oBaTe/ibHbIE
pecypcebl
Pa3nen 1. BemecTBO H XUMHYECKHE PeaKIUH
1.1. | IloBTOpPEHHUE u 5 1 0 05.09.2022 | XapakTepu3oBaTh Y CTHBIH https://resh.edu.ru
yriay0Jjenne 3HAHMH 21.09.2022 | xuMu4ecKue 3JIEMEHTHI | OIPOC; nudpoBas
OCHOBHBIX pa3/iesioB MIEPBBIX TpEX | YCTHBIN nmabopaTopus
Kypca 8 kiacca IIEpUOJIOB, Kalaus H | OIpoc;
KaJIbLIUs no yXx | IIuceMeHHBIN
ITOJIOKCHUIO B | KOHTPOJIb;
Ilepuonuueckou
CUCTEME . n.
Menpneneena;

Knaccupunuposars u
Ha3bIBaTh
HEOPTaHUYECKUE
BEIIECTBA H3YYEHHBIX
KJIACCOB;

OnuceiBath o0rrue
XMMHYECKHE CBOMCTBA
BELIECTB  Pa3JIMYHBIX
KJIaCCOB,
NOATBEPKIATh
CBOMCTBAa IpUMEpaMu
MOJIEKYJISIPHBIX
YpaBHEHUH
XUMHUYECKUX PEaKLUid;
Onpenenars BUJT
XUMUYECKOM CBSA3U U
TUIl KPUCTAJUITMYECKOMN
pemETKH  BEIeCTBa;




[Iporno3upoBath
CBOWCTBAa BEUIECTB B
3aBUCHUMOCTH OT HUX
CTPOCHHS;
BricTpanBars
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHl C ONOpPOW Ha

nH(pOpMaITHIO u3
yueOHHKa u
CIPAaBOYHBIX
MaTepUajIoB, TPAMOTHO
HCIIOJIb30BaTh
M3y4YEHHBIN
MOHSITUNUHBIA anmapat
Kypca XUMUH;
Hcnonb3oBath npu

BBITTOJIHEHUH  YI€OHBIX
3alaHuil U B IpoLECcCe
HCCIIEA0BATENbCKON
NEeATEIbHOCTH HAy4YHO-
MIONYJIIPHYO
JIUTEPATYPY
XUMHUYECKOTO
colepKaHus,
CIIpaBOYHBIC
Marepuaisl, pPECYpCHI
HNHurepHera;

1.2. | OcHoBHBIE 22.09.2022 | PackpbIBaTh CMBICIT | Y CTHBIMH https://resh.edu.ru
3aKOHOMEPHOCTH 05.10.2022 | u3ydaeMbIX MOHATHUI U | OIPOC; udpoBas
XHMHYECKHX MIPUMEHSTh otu | [TucbmeHHBIi | TabopaTopust
peaxknmii MOHATHUS 1pU | KOHTPOJIb;




ONMUCaHUU CBONCTB
BEILIECTB u ux
MPEBPAILICHUI;
Knaccudunuposars
XUMUYECKHE PEaKLNHU
1o pa3IUYHBIM
MIpU3HAKAM;
YcranaBnuBaTh
3aBUCUMOCTb CKOPOCTH
XMMHYECKOM peaKkUuu
oT pa3IMYHBIX
(bakTopoB;
[Iporuo3upoBatb
BO3MOXKHOCTH
MPOTEKAHUS
XUMHUYECKUX
MpeBpaIeHU N B
pPa3IUYHBIX YCJIOBHSX;
Onpenenars
OKHUCITUTENh "
BOCCTaHOBUTENb B
OBP;

CocraBnsth
SJICKTPOHHBIA ~ OayaHc
peakiuy;
[IpownsBoauTh
BBIYMCIICHHS o
XUMUYECKUM
YpaBHEHUSIM;
BeicTpausars
pa3BEPHYTHIE
MHUCbMEHHBIE U YCTHBIE
OTBETHl C OMNOPOW Ha




nH(pOpMaIUIO u3

yueOHHKa u
CIIPaBOYHBIX
MaTEepUajIOB, IPAMOTHO
HCII0JIb30BaTh
H3y4YEHHBIN
MOHSTUHHBINA amnmapar
Kypca XUMUU;
Hcnons3oBath npu

BBIIIOJIHCHUHN y‘-IGGHBIX
3aJaHuid U B Tpolecce
HCCIICI0BATEIbCKOM
JeATEIbHOCTH HAy4YHO-
MOIYISAPHYIO
JUTEPATYPY
XUMHUYCCKOT'O
CoZIep)KaHUs,
CIIPaBOYHEIE
Marepuaibl, pPECypChl
WNHurepHera;

1.3.

DJIeKTPOJMTHYeCKAsI
AUCCOLUALMS.
XumMuveckue
peakuumn B
pacTBopax

06.10.2022
09.11.2022

PackpsiBath CMBICII
U3y4aeMbIX MOHATHH, a
TaKX€ CMBICI TEOPHH
NIEKTPOIUTUYECKOIN
JIVICCOTIMAIINY;
OOBACHATH  TPUYHHBI
AJIEKTPOIIPOBOTHOCTH
BOJHBIX  PAacTBOpPOB;
CocraBnsATh
ypaBHEHHUS
JIMICCOIIMANIN  KHCIIOT,
menoded U CoOJIei,

YcTHbI
OIIpOC;
[IpakTrueckas
pabora;
KoHntponbHas
pabora;

https://resh.edu.ru

nudpoBas
naboparopust




MOJIHBIE u
COKpAILEHHbIE MOHHbBIC
ypaBHEHUS

XMMHYECKUX PpPEAKUHUI

HOHHOI'0 oOMeHa;
[InanupoBath u
OCYIIECTBIISATh Ha
MPAKTUKE XUMHUYECKHE
AKCTICPUMEHTHI,
MIPOBOHTH
HaOIIOACHUS, JIeJIaTh
BBIBO/IBI o
pe3ynbraTtam
IKCIIEPUMCHTA;

CnenoBatp mnpaBuIaM
Oe3omacHoil paboTHl B
nabopaTopuu pu
HCII0JIb30BaHUU
XUMHMUYECKOHN TOCYIbl U
o0opyoBaHus;
[IponsBoauTh
BBIYHCIICHUS o
XUMHYECKUM
YpaBHEHUSIM;
BeicTpauBath
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHl C OINOPOM Ha

nHdopmanuio u3
yueOHUKa u
CIPaBOYHBIX

MaTrepuajloB, rpaMOTHO
HUCIIOJIB30BaTh




HU3yYCHHBIN
NOHATUMHBINA anmnapar
Kypca XUMUU;
Hcnons3oBars pu
BBIMOJHEHUH Y4eOHBIX
3aJlaHuid U B TpoOLECCe
HCCIIEA0BATENbCKOM
JEeATEIbHOCTH HAy4YHO-
MONYJISIPHYIO
JUTEPATYPY
XUMHUYECKOTO
COZlepKaHus,
CIIpaBOYHbIE
Marepuaisl, pPECYpCHI
Hutepnera;

Wroro no pazneny 17

Pa3nes 2. HemeTassibl M MX COeIMHEHMS

2.1. | Oomas 4 0 10.11.2022 | O0BACHATH obe | YeTHbIN https://resh.edu.ru
XapaKTepUCTHKA 23.11.2022 | 3akOHOMEPHOCTH B | OIIPOC; mudpoBast
XMMHYEeCKHX u3MeHeHUH  cBOMCTB | [IuceMeHHbIN | maboparopus
3JIEMEHTOB VIIA- HEMETA/UIOB U UX | KOHTPOIIb;
rpynnsl. I'anorenst COCIMHEHU N B | [IpakTnyeckas

npenenax ManbIX | pabora;

IIEPUONOB U TIIABHBIX
MOATPYIIT
[Tepuoanueckon
CUCTEMBl XMMHYECKHX
JJIEMEHTOB € Y4ETOM
CTPOEHHSI WX AaTOMOB;
XapakTepu3oBaTh
¢busnueckue 51
XUMUYECKHE CBOMCTBA




IIPOCTBIX BCIIICCTB

rajoreHoB (Ha
nmpuMepe  xjopa) H
CIIOKHBIX BEIIICCTB
(xmopoBoaopona,
xjopuaa HaTpHUs),
CHOCOObI ux
MOJTY4CHUS,
MIPUMEHEHUE u
3HAUEHUE B MPHUPOJC H
KU3ZHU YeNOBeKa;
Ornpenenarsb
raJIOreHUI-UOHBI B
pacTBope;
IInanupoBath u
OCYIIECTBIISITh Ha
MPaKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI,
MIPOBOJUTD
HaAONIONEHUs, JIelIaTh
BBIBO/IBI o

pe3ysbTaTtaM 3KCIepu-
MEHTa;

CrnenoBaTh MpaBUiIaM
6e30macHOi paboThl B
nabopaTopuu pu
HCIIOJIb30BaHUU
XUMHUYECKON MOCY/bl U
o0opyIoBaHNs;
BeicTpausars
pa3BEPHYTHIE
MUCHbMEHHBIE U YCTHBIE
OTBETHl C OMNOPOW Ha




nH(pOpMaIUIO u3

yueOHHKa u
CIIPaBOYHBIX
MaTEepUajIOB, IPAMOTHO
HCII0JIb30BaTh
H3y4YEHHBIN
MOHSTUHHBINA amnmapar
Kypca XUMUU;
Hcnons3oBars pu

BBIIIOJIHCHUHN y‘-IGGHBIX
3aJaHuid U B Tpolecce
HCCIICI0BATEIbCKOM
JeATEIbHOCTH HAy4YHO-
MOIYISAPHYIO
JUTEPATYPY
XUMHUYCCKOT'O
CoZIep)KaHUs,
CIIPaBOYHEIE
Marepuaibl, pPECypChl
WNHurepHera;

2.2.

Oo0wmasn
XapaKTepUCTHKA
XHMHYECKHX
3JIEMEHTOB VIA-
rpynnbl. Cepa u eé
coeIMHEeHHA

24.11.2022
09.12.2022

OOBACHITD oomme
3aKOHOMEPHOCTH B
U3MEHCHUU CBOMWCTB
3JIEMEHTOB VIA-
TPYIITIBI u 150:¢

COCIMHEHUI C Yy4ETOM
CTPOEHHSI WX aTOMOB;
XapakTepu3oBaTh

¢busnueckue 51
XUMHYECKHE CBOMCTBa
MPOCTOTO  BelIeCTBa
cephl U €€ COCIMHEHUN

VcTHbIM
OIpoc;
ITnceMenHBIN
KOHTpOJIb;

https://resh.edu.ru

nudpoBas
naboparopust




(cepoBomopona,
OKCHJIOB CEpBl, CEPHOU
KHUCJIOTBI, CYJIb(aToB),

CIOCOOBI ux
MOJIy4eHUs,
MIPUMCHECHHE "
3HaYEHUE B MPHUPOJC U
KU3HU 4eJI0BEKa;
Onpenenarb HaJlW4due
Cynb(haT-nHOHOB B
pacTBope;

OOBSACHATD CYLIHOCTH
IKOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C
nepepaboTKon
COCIMHEHU I cepsl;
IInanupoBath u
OCYIIECTBIISATh Ha
MPaKTUKE XUMHUYECKHE
IKCIIEPUMEHTHI,
MIPOBONTH
HaAONIONEHUs, JIeJIaTh
BBIBO/IBI o
pe3yabTaTam
JKCIEPUMEHTA;

CrnenoBaTh MpaBUiIaM
Oe3omacHoil paboTHl B

naboparopuu npu
HCIIOIb30BaHUN
XUMHUYECKON TOCYbl U
00opyIoBaHNS;
[IpounsBoauth

BBIYMCIICHUSA 1o




XUMHUYECKUM
YpaBHEHUSIM;
Hcnonb3oBath npu
BBITIOJTHEHUH y4EOHBIX
3aJaHUuN TEKCTHI
yueOHUKa,
CIPaBOYHbIE
MaTepuaibl
(ITeproguyeckyro
CHUCTEMY XHUMHUYECKHX
snementop . .
MenpeneeBa, Tabauiy

pacTBOPUMOCTH
KHCJIOT, OCHOBaHUM M
conei B BOJE,
BJIEKTPOXUMHUYECKUI
pan HanpsH>KEHU U
METaJLJIOB);
Hcnonb3oBarh npu

BBITIOJTHEHUH Y4E€OHBIX
3aJlaHui U B IIpouecce
HCCIIeN0BATEIbCKOM
JIEATEIIbHOCTH HAY4YHO-
MOIMYISPHYIO
JUTEpaTypy
XHMHYSCKOTO
COEpIKAHUS,
CIIpaBOYHBIE
MaTepHayibl, PECYPCHI
HNHurepHera;

2.3.

Oo0man
XapaKTePUCTHKA

12.12.2022
11.01.2023

OO0BACHITD obmme
3aKOHOMEPHOCTH B

VYceTHBIN
Ompoc;

https://resh.edu.ru
udpoBas




XHMHYECKHX
3JIEMEHTOB VA-
rpynmnsbl. A3or,
dochop " 115¢
coeJUHEeHHU

W3MEHEHUN  CBOWCTB
3JIEMEHTOB VA-
TpYyIMIIbI u ux
COCIMHEHUI € Yy4ETOM
CTpPOCHHUSI HX aTOMOB;
XapakTepus3oBaTh

dbuzndeckue u
XMMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
azora u ¢docdopa u ux
coequHEHUN (aMMHaKa,

colei aMMOHHUS,
a30THOM KHCJIOTBHI,
HUTPATOB, OKCHJIa
dhocdhopa(V) "

(dbochopHOIl KHUCIOTHI,
tdocdaros), crmocoOb
170:¢ MOJTy4EHUS,
MPUMCHCHHE u
3Ha4YeHHE B MPHUPOJE H
KU3ZHU 4eJI0BEKa;
Ornpenendarsb HOHBI
aMMoHus U Qocdar-
WOHBI B  PacTBOPE;
OOBACHATH CYIIHOCTb

9KOJIOTMYECKUX
npo0JieM, CBSI3aHHBIX C
Hax0XJIeHUEM

COCIUHEHUN a3oTa Hu
dbocdopa B
OKpYy>Kalolen  cpene;
[InanupoBars U

OCYIIECTBIISATh Ha

[IpakTnueckas
pabora;
TecToBblii
KOHTPOJIb;

nmabopaTopus




IIPAKTUKE XUMHYCCKUC

IKCIEPUMEHTHI,
IIPOBOIUTH

HaOMIONEHUs, J€eJIaTh
BEIBOJIBI o

pe3ysibTaTaM 3KCIepu-
MEHTAa;

CnenoBath IpaBUJIaM
Oe3omacHOil paboOTHI B
naboparopuu npu
WCIIOJIb30BaHUU
XAMHYECKON MOCYAbI U
000pynOBaHUs;
[IpousBoauts
BBIUMCIICHUS o
XUMUYECKUM
YpaBHEHUSM;
Hcnons3oBars pu
BBIMOJTHEHUH Y4eOHBIX
3a1aHUI TEKCTBI
y4eOHHUKa,
CIIpaBOYHbBIC
Marepuabl
(mepuonnYeCcKyro
CUCTEMY XHUMHUYECKHX
anementoB [ .
MenpeneeBa, TabauIy
pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHUH U
colei B BOJE,
BIEKTPOXUMHUYECKUI
pan HaIpsHKECHUN
METaJJIOB);




Hcnonb3oBars npu
BBITIOJIHCHUN yT-Ie6HBIX
3aJIaHMil U B TIpoliecce
HCCIIEI0BATENBCKOM
JeATEIbHOCTH HAy4YHO-
MOIYISAPHYIO
JUTEPATYPY
XUMHUYCCKOT'O
CoJIepKaHus,
CIIPaBOYHEIE
Marepuaibl, pPECYpChI
WNHurepHera;

2.4.

Oo6masn
XapakTepucTUKA
XHMHYECKHX
3J1eMEeHTOB IVA-
rpynmnel.

Yriaepon u KpeMHHi
U UX COeINHEHUSA

12.01.2023
08.02.2023

OOBACHITD obmue
3aKOHOMEPHOCTH B
U3MEHCHUU CBOMCTB
9JIEMEHTOB IVA-
TPYIIIIBI u 150:¢

COECIUHEHUI € Y4ETOM
CTPOEHHSI WX aTOMOB;
XapakTepu3oBaTh
¢dusnueckue 51
XUMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
yIJepoaa U KPEMHUS U
ux COETUHEHNN
(oxcuaoB  yriepoja,
YTOJIBHOM KHUCJIOTBI,
KapOOHATOB,  OKcHIa
KPEMHHUS, KPEMHHEBOM
KHMCJIOTBI, CHJINKATOB),
CHOCOObI 175
MIOJIYYEHUS,

YcrHbI
OTIpoC;
[IpakTnueckas
pabora;
KoHntposbHas
pabora;

https://resh.edu.ru

nudposas
nabopaTopus




MIpUMEHEHUE U
3HA4YE€HUE B IIPUPOAE U
KU3HU YeJI0BEeKa;
Omnpenensats kapOoHaT-
U CWIMKAT-WOHBl B
pacTBope;

OOBACHATH CYLIHOCTH
9KOJIOTMUECKUX
po0GsieM, CBA3aHHBIX C
HaX0XICHUEM
VIJIEKUCIOro Ta3a B
OKpYKalolllel  cpene;

HNnnroctpupoBarh
B3aMMOCBS3b
HEOPraHUYECKUX
COCAMHEHHI Yyriepoja
u OpraHUYECKUX
BEILIECTB;
IInanupoBath u
OCYILIECTBIIATh Ha
MPAaKTUKE XUMUYECKHE
SKCTIIEPUMEHTHI,
MPOBOJIUTH
HaONIONEHUs, JIeJIaTh
BBIBO/IbI o
pe3yJibTaTam
SKCIIEPUMEHTA;

CrnenoBate mpaBUIaM
Oe3omacHoil paboTHl B
nabopaTopuu npu
WCTIOIh30BaHUHT
XUMHUYECKON MOCYIBI U
00opyI0BaHNS;




Hcnonb3oBars npu
BBITIOJIHCHUN yT-Ie6HBIX

3aJaHAN TEKCTHI
yueOHUKa,

CIpaBOYHbBIE
MaTepHabl
(ITeproguyeckyro

CHCTEMY XUMHUYECKUX
snementop  JI. .
MenneneeBa, TabIUIly

pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUHM U
conei B BOJE,
BJIEKTPOXUMHUYECKUI
pan HanpsH>KEHU U
METaJLJIOB);
Hcnonb3oBarh npu

BBITTOJIHEHUH  YI€OHBIX
3alaHuil U B IpoLECcCe
HCCIIEA0BATENbCKON
NEeATEIbHOCTH HAy4YHO-
MIONYJIIPHYO
JIUTEPATYPY
XUMHUYECKOTO
colepKaHus,
CIIpaBOYHBIC
Marepuaisl, pPECYpCHI
HNHurepHera;

Uroro no pazneny

24

Pa3gen 3. MeTaaabl M HX COeTUHEHU S

3.1.

O0mme
MeETaJJI0B

CBOJCTBA

4

0

09.02.2023
22.02.2023

PackpsiBath CMBICII
M3y4aeMbIX NOHATUN U

VYceTHBIN
Ompoc;

https://resh.edu.ru
udpoBas




MIPUMEHSITh 3TH
TTOHSTHS npu
ONHMCAHUU CBOICTB
BEILIECTB u ux
MPEBPAILICHUH;

OOBSCHATH o0rmue
3aKOHOMEPHOCTH B

U3MEHCHUU CBOMCTB
9JIEMEHTOB-METAJIOB U
X  COCIWMHEHHUM ¢
y4€TOM CTPOCHHUS UX
aTOMOB;
XapakTepru3oBaTh
CTPOCHHE  METaJUIOB,
obmue ¢dusndyeckue u
XUMHUYECKHE CBOICTBa
METAJIIOB;
XapakTepu3oBaTh
o0mue CIIOCOOBI
MOJTYyYEHUsI METaJlIOB;
CnenoBaTh MpaBHiIaM
Oe3omacHoil paboTHl B
naboparopuu npu
HCIIOIL30BaHUU
XUMHUYECKON TOCYbl U
o0opyI0BaHNs;
[IpownsBoauTh
BBIYHCIICHUS o
XUMHYECKAM
YpaBHEHUSIM;
Hcnons3oBats pu
BBITIOTHEHUH y4eOHBIX
3aJaHuN TEKCTBI

IInceMeHHEbIi
KOHTPOJIb;

nmabopaTopus




yueOHUKa,
CIIPaBOYHBIE
MaTepuabl
(ITepuonnueckyro
CHUCTEMY XHUMHUYECKHX
anementor  JI. .
MeHpneneeBa, TaOIHIy

pacTBOPUMOCTHU
KHMCJIOT, OCHOBAaHMH M
conen B BOJIC,
NEKTPOXUMHUYECKUI
pan HaIpsOKEHU N
METaJLJIOB);
Hcnons3oBars pu

BBINOJIHEHUH Y4E€OHBIX
3aJlaHuid U B TMPOLECCE
HCCIIEI0BATEIbCKON
JEeATEIbHOCTH HAy4YHO-
HOIYJISIPHYIO
JUTEPATYPY
XUMHYECKOTO
COJIepKaHUs,
CIIPaBOYHbIE
Marepuaisl, PECYPCHI
HNHurepHera;

3.2.

Baskneiinime
METAJIbI
coeINHEeHN A

U

/0.4

16

23.02.2023
26.04.2023

OOBSICHATD ob1He
3aKOHOMEPHOCTH B
H3MEHECHHU  CBOMNCTB
9JIEMEHTOB-METAJVIOB B
rpymnmnax u X
COEMHEHUN C Y4ETOM
CTPOEHHUSI HUX AaTOMOB;

YcrHbII
OTIpoC;
IIpakTrueckas
pabora;
KonTponbHas
pabora;

https://resh.edu.ru

nudposas
nabopaTopus




XapakTepu3oBaTh

¢busnyeckue U
XMMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
METaJJIOB " ux

COeIMHEHUN (OKCHUJIOB,
THJIPOKCUIOB, COJei),

CHIOCOOBI ux
MOTy4YCHUS,
MIPUMEHEHHE u
3HAYCHHE B MPUPOJIC U
KU3HU YeJI0BeKa;
Pacno3naBats c
ITOMOIITHIO
Ka4eCTBEHHBIX
peakuuii HWOHBI
METaJLIOB (Marsus,
ATIOMUHUS, IIUHKA,
Kenesa, MeJn);
[InanupoBath u
OCYULIECTBIISATh Ha
MPaKTUKE XUMUYECKHE
3KCHEPUMEHTBHI,
MIPOBOJIUTH
HaOMIOJICHUsS, JeNaTh
BBIBO/IBI o
pe3yabTaTam
JKCIEPUMEHTA;

CrnenoBath mpaBuiaM
6e30macHOi paboTHl B
nabopaTopuu pu
HCIIOJIb30BaHUU

XUMHUYECKON NOCYJbl U




o0opynoBaHUS;
[IpounsBoauts
BBIYHCIICHHS o
XUMHYECKUM
YPaBHEHUSIM;
BeicTpauBats
Ppa3BEPHYTHIE
IIICBMEHHBIE U YCTHBIE
OTBETHl C ONOPOM Ha

uH(pOpMaIINIO u3
yueOHUKa u
CIPaBOYHBIX
MaTepHuajoB, IPaMOTHO
HCII0JIb30BATh
W3Yy4YEHHBII
MOHSATUMHBIMA armapar
Kypca XUMHUU;
Hcnons3oBars pu

BBIMOJTHEHUH Y4eOHBIX
3aJlaHuid U B TMPOLECCE
HCCIIeN0BaTEIbCKOM
NCATCIIBHOCTHU HaquO-
MOIYJSPHYIO
JUTEpaTypy
XUMHYECKOT O
COEpIKAHUS,
CIIPaBOYHEIE
MaTepuaybl, PECYPCHI
WNHurepHera;

Hroro no pasneny: 20

Paznen 4. Xumus u okpykaomas cpeaa

4.1. | Bemectna u| 3 |1 |0 | 27.04.2023 | XapaxTepu3oBaTh poiib

‘ YcTHBIT

| https://resh.edu.ru




MaTepuajabl B KU3HHU
4YeJ10BCKa

08.05.2023

XMUMHH B  Pa3IMYHBIX
chepax AeSATEILHOCTH

JIIoJIei, OCHOBHEIE
BCIIECTBA u
MaTepHuabl,

MIPUMEHSAEMbIEC B

dKU3HU COBPEMEHHOTO
YEJIOBEKa;
OOBSACHATL  YCIIOBUS

0€e301macHoTOo
WCIIOJIb30BAHUS
BEIIIECTB u
XUMHYECKHUX PEaKIIHii
B OBITY;
AHanM3upoBaTh u
KPUTUYCCKH

OILICHUBATh
UH(POPMAIIHIO 0
BIIUSTHUU
MIPOMBIIIIJICHHOCTH,

CEIIbCKOr0 XO3SHCTBa,
TpaHCoOpTa W Jp. Ha
COCTOSIHUE
OKpY>Kalollle Cpelibl;
Ymerb OKa3bIBaTh
MEePBYI0 TIOMOIIb TPH
XHMHYECKUX OJKOTax M
OTPAaBJICHUSX;
[IpuHrMate yyactue B
o0cyxeHun npodiem
XHUMHYISCKOMN u
9KOJIOTHYECKOM
HANpaBJIECHHOCTH,

Onpoc;
KoHntposbHas
pabora;

nudposas
naGopaTopus




BBICKA3bIBaTh

COOCTBEHHYIO
MO3UIUIO 110 Mpolieme
u npeziarath
BO3MOJKHBIE TIYTH €€
pElICHUS;

Wroro mo pasneny: 3

PesepBHOE Bpemst 4

OBUIEE KOJIMYECTBO | 68 5 7

YACOB I10 ITPOTPAMME




Y4eOHO-MeTOoAMYECKOE 0OOecnieueHHe 00Pa30BaTeJIbHOI0 Mpouecca

Oo0s3aTesibHbIE YUeOHbIe MATEPHAJIBI VISl YUEHUKA

Xumust. 9 knace/Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe obmectBo «M3aareabcTBo
«IIpocBemieHuey;

Beenure cBOI BapHUaHT:

MeTtoauyeckue MaTepuabl 1Jis1 YHUTes

I'apa H.H. Xumus. Ypoxku: 9 xi. / H.H. I'apa. — M.: IIpocsemenue.

Ps6oB M.A. COopHUK 3a51a4 ¥ yrpaxHeHu# o xumuu /M.: "TIpocBerienne

Indpossie 00pasoBaTenbHbIE pecypchl U pecypcbl ceTn UHTEepHeT

https://resh.edu.ru

i poBast maboparopust

MarepuajibHO-TeXHHYECKOe oOecredeHue 00pa3oBaTeibHOI0 Mpoiecca

YueOHoe o0opynoBanue

[TeyaTHble MOCOOUS, KOMIUIEKTHI TaOJIHII.

Y4eOHO-TIpaKkTHUecKoe U yueOHo-1abopaTopHOe 000pyIOBaHHE

[Tpubopsl, HAGOPHI MOCYBI U JTAOOPATOPHBIX MPUHAIICHKHOCTEN

JUISL XUMUYECKOI0 AKCIIEpUMEHTa 00LIero Ha3HaueHus. Moieny KpucTaJlsIMuecKUX PEeLeToK,
KOJUIEKIIUH.

O0opynoBanmue 1Jis1 IPoBeAeHH JIa0OPATOPHBIX, NIPAKTHYECKHUX PadoT, 1IeMOHCTPalMi
WuTepaktuBHas nocka. Mynbtumenuitneiii mpoektop. HoytOyk. Ilpunrtep. Hudposas
naboparopus



