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MNOSCHUTEJIBHAS 3AITUCKA

Pabouas mporpamma nmo xuMuu A oOydaromuxcs 9 KiaccoB COCTaBlIeHA Ha OCHOBE
TpeboBanwmii K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIET0
o0pa3oBaHus, NpeACTaBICHHbIX B PelepalbHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
OCHOBHOIO 00m1Iero o0pa3oBaHMs, C Y4YETOM paclpeles€HHBIX IO KilaccaM IpOBEpSEMBbIX
TpeOOBaHUH K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTebHON IPOrpaMMbl OCHOBHOT'O OOILEro
00pa30BaHuUs U AJIEMEHTOB COZIEP)KAHUSA, NPEJCTABICHHBIX B YHUBEPCAIbHOM KOAU(UKATOPE 110
XMMHH, a TaKke Ha ocHoBe [IpuMepHO# mporpaMMbl BOCIIUTAHUS OO0YYAIOUIMXCS MPH MOTYyYSHUN
OCHOBHOro obmiero oOpaszoBanust u ¢ yuéroMm KoHuenmuu mpenojaBaHust y4eOHOro IpeaMera
«Xumus» B o0pa3oBaTeNnbHbIX opranuzauusix Poccuiickoit dexepannu, peaqu3yromux OCHOBHbIE
oOmieoOpa3oBarenbHble  nporpamMMbl (yTB. Pemenunem Kosmnermn Munnpocsemenuss Poccun,
npotokoi ot 03.12.2019 N IIK-4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O NTPEIMETA «XUMMS»

Bxiag yuebHoro mnpenmera «XuMus» B JOCTHXKEHHE IeJiell OCHOBHOro OOIIEro
o0Opa3oBaHusl OOYCJIOBJIEH BO MHOIOM 3HaU€HHMEM XUMHMUYECKOW HAyKM B IO3HAHMU 3aKOHOB
IPUPO/IbI, B PA3BUTUH IPOU3BOAUTENBHBIX CHJI OOIIECTBA U CO3AHUU HOBOW Oa3bl MaTepUaIbHOU
KYJIbTYPBI.

XUMHSI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK PacHpoCTpaHMiIa CBOE BIMSHUE Ha BCE
00J1aCTH YeJI0BEYECKOTrO CYIIECTBOBAHMS, 33jaja HOBOE BHACHUE MHpA, CTajla HEOThEMJIEMbBIM
KOMITOHEHTOM MHPOBOH KYJBTYpBI, HEOOXOJUMBIM YCIIOBHEM KH3HH OOIIECTBA: 3HAHHE XUMHUHU
CIIy’)KAT OCHOBOW JUIsi (OPMHPOBAHMS MHPOBO33PEHHS UEIOBEKA, €ro MpPEeJCTaBICHUHA O
MaTepHaJIbHOM €IMHCTBE MUPA; BaXXHYIO POJIb UTPAOT (GOpMHUpYEeMble XUMHUEH MperCcTaBlIeHHUs O
B3aMMOIIPEBPAIIECHUAX SHEPIrMM U OO0 HSBOJIOLMU BEIIECTB B INPHUPOJE; COBPEMEHHAs XHUMHUS
HalpaBjieHa Ha pelIeHHe TJI00aNbHBIX IMPOOJIEM YCTOWYMBOTO pA3BUTHS 4YeJIOBEYECTBA —
CBIPBEBOM,  DHEPreTHUYECKOM, TMHUIIEBOM W  DKOJOTrM4eckod  Oe3omacHOCTH,  MpodieM
3/IpaBOOXPAHEHHUSL.

B ycnoBusx BoO3pacTarollero 3HAYEHUS XMMUU B JKM3HM OOIIECTBAa CYIIECTBEHHO
MIOBBICHJIACh POJIb XMMUYECKOTO 00pa3oBaHuWs. B ImiaHe coruanu3aniy OHO SBIISETCS OJHUM H3
yCIoBHA (POPMUPOBAHHS UHTEIUIEKTA JINYHOCTA M TADMOHUYIHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY 4YE€JIOBEKY XWMHUYECKHE 3HAHHUA HEOOXOAUMBI sl MPUOOpEeTEHHS
OOIIEKYJIbTYPHOTO YpPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBATh B MHOTO0OPa3HOM JKU3HHU OOIIECTBA, ISt OCO3HAHUS BAYKHOCTH Pa3yMHOTO OTHOIICHUS

K CBOEMY 3/I0pPOBBIO U 3JIOPOBBIO JPYTHX, K OKpY’Kalolled MpUPOIHOHN cpene, A TPaMOTHOTO
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MOBEJICHUS [IPU UCIIOJIB30BAHNUN PA3JIMYHBIX MAaT€PUAIOB U XUMHUYECKUX BEIIECTB B IIOBCEIHEBHOM
JKU3HHU.

Xumuueckoe 00pa3oBaHWE B OCHOBHOW IIKOJE SIBIISETCS 0a30BBIM IO OTHOIICHHIO K
cucTeMe O0Iero XMMU4ecKoro oopazoBanus. [109TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peau3yeT Mpucyume oOueMy XHMHUYECKOMY OOpa30BaHUIO KIIFOUYEBBIE IIEHHOCTH, KOTOpHIE
OTpakalOT TOCYJapCTBEHHbIC, OOILIECTBEHHbIE M WHIUBUAYaJbHBIE MOTPEOHOCTU. OTUM
OTIPEICIIAETCSl CYIIHOCTh OOIIeH cTpareruu oOydeHHs, BOCIUTAHMS U Pa3BUTHsI O0YYarOIINXCS
CpeICTBAaMHU YU4EOHOTO IIpeaMeTa « XUMUSD).

Nzyyenne npenmera: 1) cmocoOCTByeT peanu3aluyd BO3MOXHOCTEH IJIsi CaMOpPa3BUTHS U
(bopMUPOBaHUS KYJIBTYPhI INYHOCTH, €€ 00111e# 1 QyHKIHOHATLHON T'PaMOTHOCTH; 2) BHOCUT BKJIa]]
B (opmMupoBaHHE MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEH MOIPOCTKOB, HAaBBIKOB HX
CaMOCTOSITEJIbHOW y4eOHOUM N1eATeIbHOCTH, SKCIEPUMEHTAIBHBIX M HUCCIEAOBATEIIbCKUX YMEHUM,
HEOOXOJUMBIX KaK B TOBCEJHEBHOW XH3HU, TaK U B NPOPECCHOHAIBHOU AESITeTbHOCTH; 3)
3HAKOMHUT CO CreUu(UKON HAYYHOT'O MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3TJIsAa Ha
€IMHCTBO MPUPOJIBI U YETIOBEKA, SBIJIAETCS OTBETCTBEHHBIM 3TArloM B (POPMHUPOBAHUH €CTECTBEHHO-
HAYYHOW IPaMOTHOCTH TIOJIPOCTKOB; 4) CITOCOOCTBYET (DOPMHPOBAHHIO IICHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAyUYHbIM 3HAaHUSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTMYECKOE
o0pa3oBaHHEe IKOJIbHUKOB.

Hazpannble HanpaBieHHs B 00YYSHHH XUMHH 00€CTIeYMBAIOTCS CIIEIUPUKON COep KaHUS
MpeaMeTa, KOTOPBIN SBISETCS MEJarorudeckyd aJanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HayKu
XUMUHU Ha OTPE/ICTIEHHOM dTare €€ pa3BUTHSL.

Kypc XxumMuu OCHOBHOW IIKOJBI OPUEHTHPOBAH HAa OCBOEHHE OOYYAIOIIMMHCS OCHOB
HEOPraHMYECKOM XWUMUU M HEKOTOPHIX TOHSTUW W CBEACHHNM 00 OTIENbHBIX OOBEKTaxX
OPraHUYEeCKON XUMHH.

CrtpykTypa coaepkaHus nmpeaMera copMUpOBaHa HA OCHOBE CUCTEMHOT'0 MOJIX0/1a K €T0
n3yuenuto. ConepkaHUE CKJIAAbIBAETCS M3 CHUCTEMbl MOHATUH O XHWMHUYECKOM D3JIEMEHTE U
BEIIECTBE W CHUCTEMBI TOHITHA O XUMHUYECKOW peaknuu. O0e 3TH CHUCTEMBI CTPYKTYPHO
OpraHW30BaHbI 10 MPUHIIMITY TOCIEA0BATEIIPHOTO PAa3BUTHS 3HAHWM HA OCHOBE TEOPETHUECKHUX
MPEACTABIICHU Pa3HOTO YPOBHS: ATOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO
ectecTBO3HaHMs, ypoBHs [lepmoanueckoro 3akona J[. M. MenneneeBa kak OCHOBHOTO 3aKOHA
XUMUH, YICHUS O CTPOCHUH aTOMa U XMMHYECKOU CBSI3H, MPEACTABICHUIN 00 dJEKTPOIUTHUECKOM
JUCCOLIMAIlMU BEIIECTB B pacTBopax. TeopeThyecKkue 3HAHUS pPacCMAaTPUBAIOTCA Ha OCHOBE

OMITUPUYCCKH IMOJTYYCHHBIX N OCMBICIICHHBIX (baKTOB, Pa3BUBAIOTCA MMOCJICA0BATCIIBHO OT OJJHOT'O
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YPOBHSI K APYTOMY, BBIIOJIHASA (DYHKUUHU OOBSICHEHUS M IPOrHO3UPOBAHMS CBOWCTB, CTPOCHHUS U
BO3MO>KHOCTEM NMPAKTUYECKOTO IPUMEHEHMS U ITOJTyYEHUS N3Y4aeMbIX BEIIECTB.

Takast opranm3anus CoJepKaHUs Kypca CIIOCOOCTBYET MpPEICTABICHUIO XHUMHYECKON
COCTABJISIOIIEH HAYy4YHOM KAPTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM Ipuponabl. TeM caMmbIM
o0ecrneunBaeTcss BO3MOXHOCTb (OPMHUPOBAHUS Yy OOYy4arOIIMXCsl LIEHHOCTHOI'O OTHOILUGHHS K
HAay4yHOMY 3HAHHIO M METOAAM II03HAHHA B HayKe. BakHO Takke 3aMETUTh, YTO OCBOCHHE
COoepKaHUs Kypca IPOUCXOIUT C IPHUBJICUYCHHEM 3HAHUM M3 pPAHEE H3YYEHHBIX KYpCOB:

«Oxpyxatomuit Mup», «buonorus. 5—7 knaccb» u «®Pusuka. 7 Kiacey.

HEJHN U3YYEHUSA YYEBHOI'O IPEIMETA «XUMUS»

K HanpaBieHuio NEpBOCTENEHHONW 3HAYMMOCTU IPH pealu3aluu o0pa3oBaTeIbHBIX
byHKIMH npeaMeTa«XuMUsS» TPATUIMOHHO OTHOCAT (POPMHUPOBAHKE 3HAHUH OCHOB XMMHUYECKOH
HaYKM Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IPAKTUYECKOH JEATEIbHOCTU YEJIOBEKA U KaK
OJIHOTO U3 KOMIIOHEHTOB MHPOBOW KyJbTYpbl. 3ajjaua MpeAMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMbl XMMMUYECKUX 3HAHUNH —BaXHEHIIMX (AKTOB, NOHATUN, 3aKOHOB U TEOPETHUECKUX
MOJIO’KEHUH, JTOCTYIHBIX 00OOLIEHUII MHpPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, 3HAHUHU O
HAY4YHBIX METO/IaX H3yYeHHs BELIECTB M XMMHUYECKHMX peaklui, a Takke B (OpPMUPOBAHUH U
pPa3sBUTHU YMEHHUH U CHOCOOOB JIEATENIIHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM, HAONIOJCHUEM U
IPOBEIEHUEM XHMHUYECKOTO JKCHEPUMEHTa, COOII0JEHUEM MpaBUi Oe30MacHOro oOpalleHHs ¢
BEIL[ECTBAMM B IIOBCETHEBHOM KU3HU.

Hapsiny ¢ aTuM nenu m3ydeHus npeaMera B MPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI €
y4€TOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOTO 00111ero oopazoBanus. Ceroans B 00pa3zoBaHUU
0c000 3HAUMMOMN MPU3HAETCS HAMIPABICHHOCTh OOYUYEHHUS Ha pa3BUTHE M CaMOpa3BUTHE JIMYHOCTH,
¢dopMupoBaHue €€ MHTEIEKTa U o0mel KyabTypel. OOyueHHne yMEHHIO YUUThCSA U MPOJOJIKATh
cBOE 00pa3oBaHHE CaMOCTOSITEIbBHO CTAHOBHUTCS OJHOM W3 BaXHEWIIMX (QYHKIUN y4eOHBIX
IIPEIMETOB.

B cBs3u ¢ 3TUM IIpU M3y4YEHUU NpeaMeTa B OCHOBHOMW IIIKOJIE JOMUHHPYIOLIEE 3HAYCHUE
MpUOOpPEH TaKKe LEIH, KakK:

(dbopMHpOBaHNE HWHTEIJIEKTYaJbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHHATHIO PELICHUH, CIOCOOHON aanTUpOBaThcs K ObICTPO
MEHSIOLIUMCS YCIOBUSAM KU3HU;

HalpaBJIECHHOCTh  OOy4YeHHs Ha  CHCTEMaTH4YecKoe MpHOOIIeHHWE  ydyalluxcs K

CaMOCTOSITENIbHOM MO3HABaTENbHOM AESITeNbHOCTH, HAyYHBIM METOJaM MOo3HaHUs, (OPMUPYIOLIUM
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MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

o0ecrieueHre YCIOBUH, CHOCOOCTBYIOIIUX MPUOOpPETEHHIO OOYYalOIIMMHUCSA —OIBITa
Pa3HOOOpa3HOM NIeATENTbHOCTH, TMO3HAHUS WU CaMOIO3HAHMUS, KJIIOYEBBIX HABBIKOB (KIHOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3IMYHBIX BUOB JIEATEIbHOCTH;

dbopMupoBaHHE YMEHHH OOBSICHATH WU OICHUBATHh SIBICHUS OKPYXKAIOLIETO MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, IOTYUYCHHBIX PU U3yUYECHUU XUMUU;

dbopMupoBaHHE y OOYYAIOMIUXCS TYMAHHUCTUYECKUX OTHOIICHHA, TOHUMAaHUS IIEHHOCTHU
XUMHUYECKUX 3HAHWHM I BBIPAOOTKH 3KOJOTHYECKH IMe1ecOo00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JI€ATEIHHOCTH B IIEJIIX COXPAHEHHSI CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM CPEIbl;

pa3BUTHE MOTHUBALIMU K 00YYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHUSI OOIICUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOodHIIs U

HAIpPaBJIEHHOCTHU JaJIbHEHIIIET0 00yYEeHHUSL.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IVIAHE «XUMMWS»
B cucreme obmiero oOpa3oBanust « XUMHsDy IPU3HAHA 0053aTEIbHBIM Y4EOHBIM ITPEMETOM,
KOTOpPBI BXOJIUT B COCTaB peaAMEeTHON 001acTu «EcTeCTBEHHO-HAayYHbIE IPEAMETHI.

Y4eOHbIM M1aHOM Ha €€ U3yueHUe OTBEJCHO 68 yueOHBIX YaCOB — M0 2 Y. B HEAEIIIO .



COJAEPKXAHUE YYEBHOI'O ITPEJIMETA

BewecTBo M XMMHYeCKas peaKus

[lepmonnueckuit 3akoH. Ilepuonmueckass cucrema xumuueckux osnemeHtoB J[. U.
Menneneesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX DJIEMEHTOB
IIEPBBIX TPEX IEPUOAOB, KalMs, KajdblUs U HUX COCIUHEHHUM B COOTBETCTBUM C IIOJIOKEHHEM
2JIEMEHTOB B lleproauyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHUABI XMMHYECKOM CBS3U. THUIBI KPUCTAIUIMYECKHUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BEIIECTBA OT TUIIA KPUCTAIIINYECKON PEIUETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccupukanuss u HOMEHKJIAaTypa HEOPraHMYECKHMX BEUIECTB (MEXKIyHApOIAHAs H
TPUBHUAJIbHASA).

XUMUYECKUE CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3jIMYHBIM KJlacCaM HEOPraHMYECKHX
COEIMHEHUH, TEHETUUECKas CBA3b HEOPTaHUYECKUX BELIECTB.

Knaccuukanus XUMUYECKHX PEeaKkIUi MO pa3IMyHBIM MpHU3HAKaM (IO YUCITy M COCTaBY
YUYaCTBYIOUIMX B PEAKIIUH BELIECTB, M0 TEITIOBOMY P QEKTY, 0 H3MEHEHHIO CTETICHEH OKUCIICHUS
XMUMHUYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, IO YYACTHIO KaTaiu3aropa). DK30- U SHIOTEPMUYECKHE
peakuuyu, TepPMOXUMUYECKUE YPABHEHHUS.

[ToHsiTHE O CKOPOCTH XMMHUYECKOH peakuuu. [loHsTre 00 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peakuusax. [loHATHE O TIOMOIE€HHBIX M TIeTEepOreHHbIX peakuusax. llonsatue o
XMMHYECKOM PAaBHOBECHUHU.

@axkTopsl, BIAMAKIIAE HAa CKOPOCTh XMMHUYECKON PEaKIUU U IOJIO0KEHHE XMUMHUYECKOTO
paBHOBeECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, JJIEKTPOHHBIA OaJaHC OKHCIUTENIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBlICHME YPAaBHEHHH OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust >neKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTnoHsI,
AQHUOHBI.

MexaHn3M JuCCOLMAlUU BEIECTB C PAa3JIMYHBIMU BUJIAMU XUMHUYECKOW CBs3H. CTeneHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu moHHoro oomeHa. YclioBUSI MPOTEKaHUS peaklUii HOHHOTO OOMEHa, MOJHbIE U
COKpallI€HHbIE MOHHBbIE ypaBHEHHs peakuuii. CBONCTBAa KHCIOT, OCHOBAaHWW W COJIEH B CBETE
MIPEACTABICHHUH 00 DJIEKTPOTUTHIECKON qricconnanuu. KauecTBeHHBIE peakIiuu Ha HOHEL. [oHsTHE
O THUJIPOJIU3E COJIEH.

XHUMHUYECKHI SKCHICPUMCHT: O3HAKOMIJICHHUC C MOICISIMHU KPUCTAJUIMYCCKUX pCIJ_IéTOI(

6



HEOPraHMYECKUX BEILIECTB — METAJIOB M HEMETAJIOB (rpaduTa M aamasa), CI0XKHBIX BELIECTB
(xopua HaTpUs);

HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOM peakluu OT BO3ACUCTBUS PA3JIMYHBIX
(akTOpOB; HCCIENOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MpolLiecca IUCCOLUALNU
KHCJIOT, 1IEJI04Ye U cojiell (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUAIIOB); IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPU3HAKH TPOTEKAHUS peakuuid HMOHHOTO oOMeHa (oOpa3oBaHHE oOcCajKa,
BbIJICJIEHUE Ta3za, OOpa30BaHUE BO[bl); OIBITOB,WJUIIOCTPUPYIOLIUX HPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pPEaKUUi (rOpeHHe, peakLuu pas3oKEHHs, COEIUHEHUs); pacro3HaBaHHUE
HEOPraHMYECKUX BEIIECTB C IIOMOLIbI0 KAueCTBEHHBIX pEakUUMid Ha MOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemerauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOCHMsI aTOMOB, XapaKTepHbIE
CTEIEHHU OKUCJICHHUS.

Crpoenne u pruznyecKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUYECKHE CBOMCTBA
Ha MpuMepe Xjopa (B3auMOAEHUCTBUE C METaJIaMM, HEMeTalllaMH, LiejlouaMu). XJI0OpOBOJIOPO/I.
ConsiHast KHMCIIOTa, XMMHYECKHME CBOWCTBA, IOJy4YeHHE, IpUMEHEeHHe. J[lelicTBue xiopa u
XJIOPOBOJOPOJia Ha OpraHU3M 4ejioBeKka. BaxkHelme XI0puabl U UX HAXOXKICHHUE B IPUPOJE.

OO6mass xapaxktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

Crtpoenue 1 pu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOa U Cepbl. AJUIOTPOITHBIE
MoauUKAIIMK KHCIOPOJa M Cepbl. XUMHUYECKHE CBOHCTBa cepbl. CepoBOAOPON, CTPOCHHE,
¢uznyeckne U XUMHUYECKUe cBOMCTBA. OKCHIIbI Cepbl KaK MPEACTaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas KucioTa, pu3nuecKkue 1 XuMHUYECKHe CBOMCTBA (001I1e Kak MpeACTaBUTeNs Kilacca KUCIOT
u cneuuduyeckne). XUMHUYECKHE pEaKIUM, JIeKAIlMe B OCHOBE IPOMBIIUIEHHOTO CII0co6a
noslydyeHusi cepHoil kuciotel. [Ipumenenne. Conu cepHOW KHCIOTHI, KaYECTBEHHAs PEaKIUs Ha
cynbdar-uoH. HaxoxeHue cepbl U €€ COeJUHEHUH B IPUPOJE.

XUMHUECKOe 3arpsi3HEHHE OKPY>KaIoLIel cpesibl COeAMHEHUSIMH Cepbl (KUCIOTHBIE 10U,
3arps3HEeHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MpeI0TBPAIIECHUS.

OO6mass xapaktepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEMIEHH OKUCIICHHUSI.

A30T, pacnpocTpaHeHue B MpHUpoje, pU3NUYecKue U XuMuuyeckue cpoiictBa. Kpyrosopor
azoTa B IIPUPOJIE.

AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IC n XUMHUYCCKHUC CBOﬁCTBa, MOJIYUYCHHUC W IIPUMCHCHHC. Comn
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aMMOHHSI, NX PU3NIECKUE U XUMUIECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakiiis Ha HOHBI
aMMOHUs. A30THasi KHCIIOTa, e€ MmojyyeHue, (hu3nyeckrue U XMMUYECKHE CBOMCTBA (00IIMe Kak
MpeJICTaBUTENA Kilacca KUCIOT U cienuduueckue). Mcnonb3oBaHue HUTPATOB U COJIC aMMOHUS B
KayecTBe MUHEPAJIbHBIX YA00pEHUH.

XUMHUYECKOE 3arpsi3HEHNE OKPYIKaIOIIeH Cpebl COSAMHEHUSIMH a30Ta (KHCIOTHBIE JOXK/IH,
3arps3HEHUE BO3/LyXa, TOYBBI U BOJOEMOB).

docdop, amtorpornHbie Moaudukamuu Gocdopa, PuU3MUIECKUE U XUMHYESCKHE CBOMCTBA.
Oxkcua dochopa(V) u dochopnas kuciaora, GU3NIECKUE W XUMUUYECKHE CBOWCTBA, MOJIYYCHHE.
Hcnonb3oBanue GpochaToB B Ka4eCTBE MUHEPATBHBIX y100pEHUI.

OO6mass xapaxktepuctuka 31eMeHTOB |VA-rpynnbl. OcCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIEC CTETICHH OKUCIICHHUS.

VYrnepon, amnoTpomHble MOAM(PHUKAIUMU, PACIpOCTpaHEHHE B MpUpoje, (DU3HMYECKHEe U
XHUMHYecKHe cBoiicTBa. Ancopbumsa. KpyroBopor yriepona B mpuponae. OKCHIBI yriaepona, ux
¢du3nUecKre 1 XUMHYECKHE CBOMCTBA, IEHCTBHE HA )KUBBIC OPTaHU3MBI, TIOJTYYCHUE U IPUMEHEHHE.
Dkonoruyeckue MpoOieMbl, CBA3aHHbIE ¢ okcuaoMm yriuepona(lV); rumoresa ria00anIbHOTO
MOTETJICHHS KIIMMaTa; TapHUKOBBIN 3(PPEKT.

VYronpHas KUCIOTa U €€ coid, UX (U3NYECKHEe U XMMHUYECKHE CBOWCTBA, MOJyYCHHE U
MIPUMCHCHUE.

KauectBeHHass peakuus Ha KapOoHaT-HOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEAUIIMHE, TPOMBIIIIEHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHauaIbHBIE TIOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COCNWHEHHSX YIIIepoja
(MeTaH, 3TaH, dTHJIEH, alleTUJICH, STAaHOJ, TIMIEPHH, YKCyCHas KUCIIoTa). IX cOCTaB M XUMHUYECKOE
ctpoenue. [loHaTre o OMoMOrnYecky BaKHBIX BEIIECTBAX: )KUpax, OelKax, yrieBojgax — U UX POIu
B )KM3HU YEJIOBEKa.

MarepuanbHOE €TMHCTBO OPTaHHYECKUX U HEOPTAHWIECKUX COSTNHEHHA.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyYEHHE U TPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. O0uue npeacrapneHus o6 okcuae kpemausi(1V) u kpeMHHueBOH
kucnotre. CUIMKATBl, UX HCIOJB30BaHUE B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH. BakHeime
CTPOUTENIbHBIE MaTepHualibl: KepamMHuKa, CTEKJIO0, IIEMEHT, OeToH, XKene300eToH. IIpobmembr
0€30IaCHOTO MCIIOJIb30BaHMS CTPOUTEIHHBIX MAaTePHAIOB B IOBCEAHEBHOM KU3HHU.

XUMHUECKUH DKCIIEPUMEHT: H3y4YeHHE OOpa3lloB HEOPraHMYECKUX BEIECTB, CBOWCTB
COJITHOM KHCIIOTBI; TPOBEJCHHE KAueCTBEHHBIX pEaKIHMid Ha XJIOPUI-HOHBI U HaOIOJIeHUE

IMMPU3HAKOB UX NPOTCKAHHA; OIIBITHI, OTPAXKAIOIINC (I)PI3PI‘ICCKI/IC 1 XUMHUYECKHE CBOMCTBA raJIOT€HOB
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U UX COCJMHEHUH (BO3MOXKHO HCIOJIb30BAaHHME BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0paszlamMu
XJIOpUAOB (TaJOT€HUIOB); O3HAKOMJICHHE C 0oOpas3laMu cepbl U €€ COCIUHEHUSMHU (BO3MOXKHO
MCIIOJIb30BaHUE BHUJIEOMATEPHAIOB); HAOJIOIeHUE TTpoliecca 0OyTrIIMBaHus caxapa 1oj AeicTBHEeM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBIICHHON CEpHOI
KHCJIOTHI, NPOBEJCHUE KAYECTBEHHON peakIuu Ha Cynb(arT-uoOH M HAONIIOJCHHE NpU3HAKa e
NPOTEKaHUS; O3HAKOMIJIEHHE C (PU3NYECKHMHU CBOMCTBaMHU a30Ta, (ocdopa W MX COEAMHEHHH
(BO3MOXXHO  HWCIIOJIb30BaHHUE BHJICOMATEepHaNoB), oOpa3mamMu a30THBIX U (HOCHOPHBIX
ya00peHuit; noiaydyeHue, coOupanre, pacrio3HaBaHUe U U3y4YeHHE CBOMCTB aMMHUaKa; IMPOBEJCHHE
Ka4eCTBEHHBIX peakluii Ha MOH aMMOHUS U QocaT-uoH U U3yueHHE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICICTBUE KOHLIECHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIbIO (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); U3YUYCHHE MOJIETICH KPUCTANIMYECKUX PEIIETOK anMasa, rpaduTta, Qymiepena;
O03HAKOMJICHHE C MPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOHCTBOM TPOTHBOTa3a; MOJy4YeHHE, COOMpaHHWe, paCIO3HABaHHME M M3yYCHHE CBOWCTB
YTJIEKUCIIOr0 rasa; NpoBe/ICHNE KaueCTBEHHBIX PeaKuii Ha KapOOHAT- U CUIIMKAT-UOHBI U U3yUEHUE
MIPU3HAKOB MX MPOTEKaHUs; O3HAKOMJICHHE C MPOAYKUUEH CHIMKATHOM IPOMBIIIJIEHHOCTH;
pELIeHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe «BakHellne HeMeTasulbl U UX COSIUHEHUD.

MeTajlibl M MX COCIHHEHUS

OOmiass XapakTepUCTUKa XMMHYECKUX JJIEMEHTOB — METa/VIOB Ha OCHOBaHUM HX
nosioxkenus B [lepuoanueckoii cucreme xumuueckux diueMeHToB 1. M. MeHaeneeBa u cTpoeHus
atoMoB. CTpoeHHe MeTaul0B. MeTalmnieckast CBA3b U METAININYECKasi KpUCTAJUIMUECKas peIETKa.
DNEeKTPOXUMUYECKUN Pl HAmpsDKeHUM MeTauioB. (Du3nueckue W XUMHUYECKHE CBOWCTBA
MeTaiioB. O61mue cnocoObl noixydeHus: MeramioB. [IoHsATHE O KOppO3UM METaNlJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CruiaBbl (CTajb, YyryH, IIOPaJIOMHHHMMA, OpoH3a) M HUX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[llenounble MeTaIbl: MoJokeHne B [leproanyueckoil cucTeMe XUMUYECKUX dJIEMEHTOB /.
N. MenaeneeBa; CTpOEHHME MX aTOMOB; HAaXOXJIeHHE B mnpupoje. dusmdyeckne U XUMHYECKUE
CBOiicTBa (Ha mpuMepe HaTpusl U Kamus). OKCUIBI U TUAPOKCUIIBI HATpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUH.

[I{erouHO3EeMENBHBIE METAJIBI MATHUM U KAJIBLIMIA: 1TOJ10KeHne B [lepuonnueckoi cucreme
xumudeckux sneMmeHTtoB JI. M. MeHneneeBa; CTpoe€HHE MX aTOMOB; HaXOXIEHUE B MPHUPOJIE.
Du3nyeckue U XMMUYECKHE CBOMCTBA MarHusd W Kaiblus. BakHeillme cCOoeIMHEHUs KablHs
(oxcua, TUAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

Amomunuii: nonoxenue B llepuogumueckoit cucreme xumuueckux siemeHtoB I, .
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MenzeneeBa; CTpoeHHE aTroMma; HaxoxKJAeHue B npupoac. Ouznueckue U XMMHYECKHE CBOMCTBA
amroMUHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepmogmueckoil cucreme xumudeckux isnementoB . U.
MenpeneeBa; CTpoe€HHE aToMa; HaxOoXJeHue B npupoiae. Pusnueckue U XMMHUUYECKHE CBOMCTBA
xene3a. Oxeubl, Tuapokcu bl u conn sxenesa(ll) u sxemnesa(lll), ux cocras, cBOWCTBA U MOTyUYCHHE.

XUMHUYECKUN JKCIEPUMEHT: O3HAKOMIIEHHE ¢ O0Opa3llaMd METaUIOB W CIUIABOB, HX
bu3nyeCcKUMU  CBOWCTBAMH; H3yU€HUE pE3yJIbTaTOB KOPPO3UHM  METauIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHA KalbLIUsS U HATPUSI C
BOJIOM (BO3MOXKHO HCIIOJIb30BAHME BUICOMATEPUATIOB); UCCIIEIOBAHNE CBOMCTB >KECTKOWU BOJIBI;
mpoiiecca TOPeHHsl Keje3a B KHUCIOopoae (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUATIOB);
MPU3HAKOB POTEKAHUS KAYECTBEHHBIX PEAKIINil HA HOHbI

(MarHms, Kaapliys, alfOMUHUS, IMHKa, sxene3a(ll) u xenesa(lll), menu(ll)); mHabmronenue u
ONHMCaHUE TPOLIECCOB OKPAIIMBAHUS IJIAMEHU WOHAMHU HATPHS, Kajdus U Kajblus (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB); HCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHHUS
Y TUAPOKCHU/IA [IMHKA; PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeilne MeTaibl U uxX
COCTMHEHUS».

XuMHus H OKpY:KaoLas cpeaa

HoBble Marepuasibl U TexHOJIOrMU. BeliectBa M marepuanbl B IOBCEJHEBHOM KHU3HU
YyellioBeKa. XUMHS U 30pOBbe. be3onacHoe HCIOoab30BaHUE BEIIECTB U XUMUYECKUX PEaKUUl B
ObiTy. IlepBas moMoOIIs MPU XUMHUYECKHX OXKOTaX W OTpaBieHUAX. OCHOBBI IKOIOTUYECKOM
rPAMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKpyXaromend cpeapl (mpeaenbHas JIOmycTHUMas
koHueHTpauus Beuiects — [1/1K). Ponp XxuMun B perieHu 3K0JI0THYeCKUX IpoOIIeM.

[TpupoaHble UCTOUYHUKH YTIEBOJOPOAOB (Yyroyib, IPUPOAHBIN a3, He(Th), MPOIYKTHl UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.

XUMHYECKUHN SKCIIEPUMEHT: U3YUeHHE 00pa3IloB MaTepuasoB (CTEKIIO, CIIJIaBbl METAJIJIOB,
MOJIMMEPHbIE MaTEpPUAJIbI).

MexnpeamerHblie CBA3U

Peanuzarust MeXnpeAMETHBIX CBSI3€W MPU U3YyUYEHUHM XMMHUU B 9 Kjacce OCyIIECTBISETCA
4yepe3 MCTOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX IMOHATHH, TaK M MOHSATUN, SBISIOMIAXCS
CHCTEMHBIMH JUIS  OTACIBHBIX TPEIMETOB E€CTECTBEHHO-HAy4YHOTO IHKIa. Peammzarus
MEXITPEMETHBIX CBS3EH MPH U3yUYCHUH XUMHUHU B 9 KJ1acce OCYIIECTBISETCS Yepe3 UCTI0JIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK U TOHATUH, SIBISIFOIIUXCS CHUCTEMHBIMH JUIS

OTACJIbHBIX MMPEAMETOB €CTECCTBCHHO-HAYUYHOT' O IIUKJIA.
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OO1u11e ecTecTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, KJIacCH(HKaIMs, TMEPUOANYHOCTh, HAOIIOJCHUE, OKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHUEe, MOJIeIb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHSI, MaTEPHAIIbL.

®dusnka: Marepus, aTroM, O3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJ, W30TOIIbI,
paZOaKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUW 3aps], [POBOJHUKU, IOJYNPOBOJHUKU,
JUIJIEKTPUKH, (POTOIIEMEHT, BEILECTBO, TENO, 00BEM, arperaTHOE COCTOSIHME BEILECTBa, Ias,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIIMYECKas! PEIETKA, CIUIaBbI, PU3NUYECKUE BEIUYNHBI, €TUHHIIBI
U3MEpPEHUs, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, CoHIIE.

Buonorus: ¢ortocunres, neixanue, Omocdepa, dKOCHCTEMA, MHUHEPAIbHBIE yIO0OpEeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: armocdepa, ruapocepa, MUHEpalIbl, TOPHbIE OPO/IbI, OJIE3HBIE UCKOTIAEMBbIE,

TOIIJINBO, BOAHBIC PECYPCHI.
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HNJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI
W3ydyenne xumMuM B 8 Kjacce HaAMpaBlIEHO Ha JOCTH)KEHHE OOY4YaloIIMMUCS JHYHOCTHBIX,
METanpeIMETHBIX U MTPEIMETHBIX Pe3yJIbTAaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.
JIMUHOCTHBIE PE3YJIBTATHI
JInuyHOCTHBIE pPE3yJbTAaThl OCBOCHHUS IPOrpaMMBbl OCHOBHOTO 0OIIero 0Opa3oBaHHS
JOCTUTAIOTCSL B XOZ€e OOydYeHUs XMMHHM B €IWHCTBE y4eOHOW W BOCHUTATEIBHOW EATEIbHOCTH
Opranuszanuy B COOTBETCTBUU C TPAJAULMOHHBIMU POCCHUMCKMMH COLMOKYJIBTYPHBIMH M JIyXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMU, IIPUHATBIMU B O6IJ.I€CTBC [npaBujiaMu M HOpMaMU IIOBCACHUA U
CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALNN 00YarOIIUXCS.
JIM4HOCTHBIE  pe3yibTaThl  OTPaXKalOT CPOPMUPOBAHHOCTb, B TOM YHCIE B  YacTH:
IHaTproTH4YecKOro BOCIMTAHUS
1) ONCHHOCTHOI'O OTHOHICHUSA K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUUYCCKOMY U HAYUYHOMY
HacJI€AUK, IIOHHMMAaHUA 3HA4YCHUA XUMHYECKOM HayKn B JKU3HU COBPEMCHHOI'O 06IH€CTB3,,
CIIOCOOHOCTH BJAJIeTh JOCTOBEpPHON HH(MOpManueld O MEepeIoBBIX MAOCTHKEHHUSIX U OTKPBITHUSIX
MHPOBOH M OT€YECTBEHHOIN XMMUU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOICTBE MUpa U
o011ecTBa;
I'paxnaHckoro BocnuTaHus
2) TpenacTaBleHHs O COIMANBHBIX HOPMAaX M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B  OOILIECTBEHHO TIOJE3HOH, yudeOHO-
HCCIIEIOBATENbCKOM, TBOPUYECKOM M JPYrMX BUIAaX AESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOMU
COBMECTHOH ACATCIBHOCTH TIPpW BBIIMOJIHCHHUHN y‘Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN
XMMHUYECKHX SKCIIEPUMEHTOB, CO3[JaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHHUMAHUIO U
B3aMMOIIOMOIIIH B ITpoLecce ITON yueOHOM! JesITeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE U
IMOCTYIIKK CBOUX TOB&pPIHICfI C MO3WIUN HPABCTBCHHBIX W IPABOBBIX HOPM C yLIéTOM OCO3HaHUuA
ITOCJIEICTBUM MOCTYIIKOB;
IleHHOCTH HAYYHOI'0 MO3HAHUS
3) MHMpOBO33pEHYECKMX MPEACTABIECHUN O BEIIECTBE W XMMHUYECKOM peakiuw,
COOTBECTCTBYIOIIIUX COBPEMCHHOMY YPOBHIO Pa3sBUTHUA HAYKH HW COCTABIAIOIIUX OCHOBY JIA
IMOHUMaHWA CYIIHOCTH Haquoﬁ KapTUHBI MHPa, HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMECPHOCTIX
Pa3BUTHA NPUPOJbI, B3BAUMOCBA3AX YCJIOBCKA C HpHpO)IHOI)'I cpenoﬁ, O pOJIM XUMHH B ITO3HAHUHU 3TUX
3aKOHOMEPHOCTEM;

4) IMO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha MOJIYYCHHUC HOBBIX 3HaHUM 110 XHUMUU,
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HEO0OXOUMBIX /ISl O0BSICHEHHS HA0JIFO1aeMbIX TTPOIIECCOB U SBIICHUIA;

5) mo3HaBaTeNnbHOM, MH()OPMAIIMOHHONW U YUTATENIbCKOW KYJIBTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM JUTEPATypoOll, HOCTYIHBIMH
TEXHUYECKUMHU CpeJICTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEpeca K OOYYCHUIO W MO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TMPOEKTHOM M HCCIEAOBATEIbCKON JIEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B AajbHEHIIIEM;

®opMHUPOBaHUS KYJbTYPbI 310POBbS

7) 0CO3HAHUS LIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHMS TOCICJACTBHH ¥ HENPHUATHS BPEIHBIX IMPUBBIYCK
(ymoTtpeOiieHuss ajKoroJyii, HapKOTHKOB, KypeHHUs), HEOOXOJUMOCTH COOJIIOJIGHUS TpaBUII
0€30MacHOCTH NP OOpaIIeHUH ¢ XUMHUUYECKUMHU BEIIECTBAMHU B OBITY M PEaIbHOM JKU3HH,

TpyaoBoro BOCHUTAHUSA

8) uHTepeca K MPaKTUYECKOMY M3yUEHUI0 podeccuil U TpyJa pa3InyHOro pojia, yBaKEHUE K
TPYIy U pe3yibTaraM TPYIOBOH AESITEIbHOCTH, B TOM YHCJE Ha OCHOBE MPUMEHEHUS MPeIMETHBIX
3HAHUN MO XUMHUHU, OCO3HAHHOTO BHIOOpA MHAMBHUAYAIBHON TPACKTOPUH MPOIAOHKEHUS 00pa30BaHUS
C yd4€TOM JIMYHOCTHBIX HWHTEPECOB W CIOCOOHOCTH K XHWMHHU, OOIICCTBCHHBIX HHTEPECOB M
MOTPEOHOCTEH; yCIenHOH NMpodeCCHOHATBFHON JCATSILHOCTH U PAa3BUTHS HEOOXOJAMMBIX YMCHHIA,
TOTOBHOCTB aJaTUPOBAThCS B MPodecCHOHANBHOI cpeie;

IKOJ0rH4€eCKOro BOCIIUTAHUSA

9) 5KO0JIOTHYECKH 11€71eCO00Pa3HOT0 OTHOIIEHUS K MPUPOJIE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAaHHUS, MOHMMAHHUS IIEHHOCTH 370pOBOTO U Oe3omacHoro oOpasa KU3HH,
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (PM3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS
IIEHHOCTU COOJIIOJIEHUs MpaBWi OE€30MacHOTO MOBEACHUS MpHU paboTe C BEIIeCTBAMH, a TaKXKE B
CUTYAIUIX, YTPOXKAIOUIUX 30POBBIO U KU3HH JIIOJICH;

10) crtocoOHOCTH MPUMEHSITH 3HAHHUS, TTOJTy4aeMble TIPU U3YUECHUU XUMUH, TSl PEIICHHS 3a/1a4,
CBSI3aHHBIX C OKpPYXKAIOLIeH MPHUPOAHON cpenoil, MOBBIIICHUS YPOBHS KOJIOTUYECKOW KYJIbTYPHI,
OCO3HaHHUS TJI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM M MyTed WX peIIeHHs MOCPEICTBOM
METOJIOB XUMUU;

11) SKOJOTMYECKOTO MBINIUICHHUS, YMEHUS PYKOBOJICTBOBATHCSI WM B TI03HABATEIILHOM,
KOMMYHHUKATUBHOM M COI[MAJIbHOW MPAKTHUKE.

METANPEJIMETHBIE PE3YJIbTATBI

B cocraBe MCTAIIPECAMCTHBIX PE3YyJIbTATOB BBIACIAOT 3HAYUMBIC JId (I)OpMHpOBaHI/I}I
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MHUPOBO33pEHUSI OOIIeHAyYHbIE TOHATHS (3aKOH, TEOpHWs, NPUHIMI, THIOTe3a, (akt, cucrema,
MpoIiecc, SKCIIEPUMEHT U JIp.), KOTOPbIE NCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEeIMETax
U TO3BOJIAIOT Ha OCHOBE 3HAHUN M3 3TUX HPEIMETOB (POPMUPOBATH MPEJICTABICHHE O LEIOCTHOM
Hay4YHOM KapTHHE MHpA, U YHUBEpCaJIbHbIE yueOHbIe IeiicTBUS (I103HABATEIbHbIE, KOMMYHUKATHBHbIE,
pEryIsSTHBHBIE), KOTOpble OOecneuyuBarOT (GOpPMHUPOBAaHHE TOTOBHOCTH K CaMOCTOSTEILHOMY
TUTAHUPOBAHUIO U OCYILECTBICHUIO YYEOHO! AEATEIbHOCTH.

MertanpeameTHble pe3yabTaThl OCBOSHHSI 00pa30BaTEIbHOM POrpaMMBbl 0 XUMHUH OTPAXKAIOT
OBJIa/ICHUE YHUBEPCAIbHBIMU 103HABATEIbHBIMU JICHCTBUSMH, B TOM YHCIIE:

Ba3oBbIMH 10rMYecKMMH JeHCTBUSIMHU

1) ymeHMeM HCIOJIb30BaTh MHPUEMBI JIOTMUECKOIO MBILUIEHHUS IPU OCBOCHMHU 3HAHUM:
PacKpbIBaTh CMBICII XMMHUYECKUX MOHATHH (BBIAENATh MX XapaKTEepHbIE MPHU3HAKH, yCTaHABIMBATbH
B3aUMOCBSI3b C IPYTMMHU HOHATHSMM), UCIIOJIb30BATh MOHATUA JUI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUM; BBIOMPATh OCHOBAaHUS U KPUTEPUU [UIsI KIACCU(PUKALMKM XUMUYECKHX BEIIECTB U
XUMHAYECKHUX PEaKIIHii; yCTaHABIUBATh MPUUMHHO-CIICICTBEHHBIE CBS3U MEXKIY OObEKTaMH N3yUeHUS,
CTPOUTH JIOTUYECKUE pACCYKICHMs (MHIYKTUBHBIE, 1eAyKTUBHBIE, [10 AHAJIOTUH); JAeJaTh BBIBOABI U
3aKIIIOYCHUS;

2) yMEHHEM MPUMEHSATH B IpOLIEcCe MO3HAHUS MOHATUA (IIPEIMETHBIE U METAIPEIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENM, HWCIOIb3yeMble B XHMHUH, MpeoOpa3oBBIBATh HIMPOKO
IPUMEHSIEMbIE B XUMHHM MOJIEIbHbBIC TPEICTaBICHUS — XUMHUYECKUN 3HAK (CHMMBOJI 3JIEMEHTA),
XUMHYeckas popMysa U ypaBHEHHE XUMHUUECKOW peakLuu — MPH pellieHNH Y4eOHO-TT03HABATEIbHBIX
3a/1a4; ¢ YYETOM STUX MOJEJbHBIX MPEACTABICHUN BBISBIATH M XapaKTEpPU30BaTh CYIIECTBEHHbIE
MPU3HAKU U3Y4YaeMbIX O0BEKTOB— XUMHUYECKHUX BEIIECTB U XMMHUECKHUX PEaKIUii; BHISBIATH 00LIME
3aKOHOMEPHOCTH, NPUYMHHO-CIEJCTBEHHBIE CBSI3M W IMPOTUBOPEUYUS B M3YyYaeMBIX IpoLECCaXx M
ABJICHUSAX; NpellaraTb KPUTEPUM JUISl BBISIBICHUS OTUX 3aKOHOMEPHOCTEH WU IPOTUBOPEUYUN;
CaMOCTOSITENIbHO BBHIOMpATh CIOCO0 pelieHusl yueOHOW 3ajaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOupaTh Hanbosee MOAXOASIINN C Y4ETOM CaMOCTOSITENILHO BbIJEIIEHHBIX KPUTEPUEB);

ba3zoBbIMHU HccI€10BaTEIBLCKUMH A€HCTBUAMU

3) yMeHuEeM HCHOoNb30BaTh MOCTABIEHHBIE BOIPOCHI B KA4ECTBE MHCTPYMEHTA IMO3HAHUS, a
Tak)keé B KauyecTBE OCHOBBI i1 (OPMUPOBAHUSA THUIIOTE3bl MO MPOBEPKE MPAaBUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHHUIA;

4) npuoOpeTeHHe OmbITa MO IJIAHUPOBAHHIO, OpraHU3allMyd U TPOBEACHHUIO YYEHHUYECKHX
HKCHEPUMEHTOB: YMEHHE Ha0NIoJaTh 3a XOJIOM IpOIlecca, CaMOCTOSATENBHO MPOrHO3UPOBATH €ro

pe3yiibTar, (I)OpMy.TII/IpOBaTL O606H_[CHI/I}I W BBIBOABI II0 PE3yJibTaTaM HpOBe)IéHHOI‘O OIIbITA,
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WCCIIETIOBAHMS, COCTABIIATH OTUET O MPOJIEIIAHHON paboTe;
Pa6oToii ¢ nngopmanmeii

5) yMeHueM BbIOMpATh, AHATTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX BUIOB
u GopM IpelCTaBICHUS, MOJTYYaeMyl0 M3 pPa3HbIX MCTOYHHUKOB (HAy4HO-TIOMYJISIpHAs JUTepaTypa
XUMHUYECKOTO COJIEp:KaHMsI, CIIPAaBOYHbIE MOCOOUsI, pecypchl MHTepHETa); KPUTUUECKH OLIEHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

6) yMEHHEM MPUMEHSITh Pa3jINuHble METOABI U 3aIIPOCHI IIPH MOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX /Jisi BBIIOJHEHUS Y4eOHBIX M IMO3HABATEIbHBIX 3a]ad
OIpeNeIEHHOTO THMA; NpuoOpeTeHne omnbiTa B 00JacCTH  HCIOJIB30BAaHUS HMH(GOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIAQJEHHE KYJIbTYPOW AKTHBHOI'O HCIIOJb30BaHUS DPA3IUYHBIX
MTOMCKOBBIX CHCTEM; CAMOCTOSITEIHHO BEIOMPATh ONTUMAIBbHYIO0 (OpMY IpeICTaBICHHs] HHPOPMAIHH
U WUTIOCTPUPOBATH pelIaeMble 3a/1a4yll HECIOXKHBIMU CXEMaMU, Juarpammamu, ApyruMu GopMamMu
rpa@uKu U UX KOMOMHAIUSIMU;

7) YyMEHHEM HCIOJb30BaTh W AHAIM3UPOBATH B IpoOIlECCe y4eOHON M HCCIEeI0BATEIbCKOU
NEeSTeIbHOCTH MH(GOPMAIIMIO O BIUSHUU MPOMBIILICHHOCTH, CETLCKOTO XO35SHUCTBA U TPAHCIIOPTa Ha
COCTOSIHME OKPY>KaIoIIEe MPUPOTHON Cpeibl;

YHuBepcaabHbIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMU

8) ymeHMeM 3alaBaTh BOMPOCH (B XOJE JUANOra W/WIM JUCKYCCHH) IO CYIICCTBY
oOcyxnaeMoil  TeMbl, (QOpPMYJIHpPOBAaTH CBOM HPEIJIOKEHHS OTHOCHUTEIBHO  BBIOJHEHMS
IIPEIOKEHHON 3a/1a4H;

9) npuoOpeTeHre OnbITa MPE3EHTALUHU PE3YJIbTaTOB BBHIIOJHEHUS XUMHUUECKOT 0 KCIIEpUMEHTA
(J1abopaTtopHOro OIBITa, JTAOOPATOPHOW PabOTHI MO HMCCIEAOBAHHIO CBOWCTB BEIIECTB, YU4E€OHOTO
MIPOEKTA);

10) 3aMHTEpPECOBAaHHOCTb B COBMECTHOM CO CBEpCTHUKAaMM I103HABaTEIbHOH U
HCCIIEIOBATENbCKOM I€ATEIbHOCTH NIPU PEIIEHNU BO3HUKAIOLIMX MPOOJIEM Ha OCHOBE YU€Ta 0OLINX
MHTEPECOB U COIJIACOBAHUS NO3MIMK (00CyXJeHus, OOMEH MHEHHSIMH, «MO3TOBBbIE IUTYPMBD»,
KOOpJMHAIMSI COBMECTHBIX ACUCTBHM, ONPEIEIIEHUE KPUTEPUEB MO OLIEHKE KayeCTBa BBIITOJIHEHHOMN
paboThI U Ap.);

YHuBepcaabHbIMH PeryJIATHBHbIMH A€l CTBUSIMHU

11) ymeHHeM caMOCTOSITENIbHO OIPEEIISTh LEJIN IeATEeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpPATh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI pelIeHus] Y4eOHBIX U MO3HABATENbHBIX 3334, CAMOCTOATEIBHO COCTABIIATh

WIH KOPPEKTUPOBATh MPEUIOKEHHBIH aJrOpUTM JEWCTBUI IMpH BBHINOJHEHUM 33JaHUN C y4ETOM
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MOJyYeHUs HOBBIX 3HAHMM 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMIX; OLCHUBATDH
COOTBETCTBHE IOJYYEHHOI'O Pe3yJibTaTa 3asiBJICHHOM 1IEJIN;

12) ymMeHHeM UCIOIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBHH 3a/IaHUM.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pPE3yJNbTATOB IO OCBOCHHUIO 0053aTEIBHOTO  COACpIKAHMUS,
YCTAHOBJICHHOTO JJAHHOM NMPUMEPHO# paboueil mporpaMMoi, BEIACISIOT: OCBOCHHBIE 00YYarOIIUMHCS
Hay4yHbI€ 3HAHUS, yMEHUS U CIIOCOOBI AeMCTBHIM, crienuduyeckue Juist IpeaMeTHON 001acTH « XUMHUSD»,
BUJIBI JCSATENBHOCTH IO MOJYYEHHUIO HOBOI'O 3HAHUS, €r0 WHTEPIpEeTaluu, MpeoOpa3oBaHUIO U
MPUMEHEHHIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CHUTYAIHSIX.

[IpeamerHbie pe3ynbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH Yy OOYYAIOUIMXCS CIEIYIOLINX
YMEHUU:

1) packpvieamev cmbici OCHOBHBIX XUMHYECKUX IMOHSATHIA: XMUMHYECKHH AJIEMECHT, aToM,
MOJIEKyJa, WOH, KaTHOH, AaHHUOH, IIPOCTOE BEILECTBO, CJOKHOE BEILIECTBO, BaJCHTHOCTD,
ANEKTPOOTPHULATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKLMsl, XUMUYECKas CBSI3b, TCIUIOBOM
s¢dekT peakiuu, MOJb, MOJAPHBIA O00BEM, PpPAcTBOP; DIIEKTPOJIUTHI, HEIIEKTPOIMTHI,
ANEKTPOJIIUTUYECKAsT UCCOLIMALMSA, pEeaKIUd MOHHOTO OOMEHa, KaTalu3arop, XUMHUYECKOe
paBHOBECHE, oOpaTumble u HeoOpaTuMble peakuuu, OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE DPEAKIUH, OKHUCIUTENIb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAaHOBIICHUE,
aIoTponusi, aM(OTepHOCTb, XUMHUYECKass CBA3b (KOBAJEHTHAs, WOHHAs, MeTalInuyecKas),
KpUCTAJLINYECKAsl PEIETKA, KOPpO3Us METaIOB, CIUIABbl; CKOPOCTh XUMHUYECKOW peaKklLuH,
npeaenbHo gomycrtumas konrenTpanus (I1J1K) Bemectsa;

2) unmocmpupoams B3auMOCBS3b OCHOBHBIX XUMHUYCCKHX MOHATHN (CM. 1. 1) ¥ MPUMEHSTH
9TH MOHATHUSA NPU ONMCAHNU BEUIECTB U UX NPEBPAILLECHUM;

3) ucnonv306ame XUMUYECKYIO CUMBOIIUKY JIJIsl COCTABICHHsT (POPMYJT BEIIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIU;

4) onpedensime BaJIEHTHOCTh U CTCIICHb OKHUCIICHHSI XUMHUYECKUX DJICMEHTOB B COCTMHEHHSIX
Pa3IMYHOIO COCTaBa, IPHHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIacCy COEIMHEHUH 10
dbopmynaM; BUJ XUMHYECKOW CBSI3U (KOBAJCHTHAsl, MOHHAs, METAJUIMYECKas) B HEOPraHHMYECKUX
COEUHEHUIX; 3aps/l HMOHA MO XHMHUYECKOH (GopMylie; XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COSAMHEHUM, TUIl KPUCTAUINYECKON PEIETKH KOHKPETHOTO BEIECTBA;

5) packpovieams cmoicn Tlepuoanueckoro 3akona J[. 1. MeneneeBa u J1eMOHCTPHPOBATH €r0
NOHMMAaHME: OIUCHIBaTh W XapakTepuszoBaTh TaOnuuHyto ¢opmy Ilepuoandeckoit cuCTEMBI

XUMHUYCCKUX JJICMCHTOB: pPa3JiInuaTb MHOHATUSA «TJIaBHAA IOATPYIIIa (A-rpynna)» U «11o0oyHas
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noarpynna (b-rpymmna)», Manbie U OOJBIIHE MEPUOJIBI;, COOTHOCUTH 0003HAYCHUSI, KOTOPHIE HMEIOTCS
B TEPUOJUYCCKON TaONHIIe, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKUX
3JIEMEHTOB (COCTaB W 3apsil sAApa, OOIIee YUCIIO JICKTPOHOB M PACIIPEACICHUE UX IO JIEKTPOHHBIM
CJI0SIM); OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHCHHM CBOWCTB DJICMEHTOB M MX COCIUHCHHH B
mpeiesax MaJIbIX MEPHOIOB U TJIABHBIX MOATPYII ¢ YIETOM CTPOCHHUS UX aTOMOB;

6) xraccuguyuposams XUMHUECKUE DIIECMCHTBI, HCOPraHMUYSCKHE BEIIECTBA; XMMUYCCKHE
peakiuy (10 YHCIY M COCTaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3((deKTy, Io
W3MEHEHHUIO CTEIICHEH OKUCICHHUS XUMHUICCKUX JICMEHTOR);

7) xapaxmepuzoeams (OMUCHIBATH) OOIIUE U CIICITUPHUUSCKUE XMMUYESCKHE CBOMCTBA IIPOCTHIX
U CJIOKHBIX BEIIECTB, MOATBEPKAAsl OMUCAHUE MPUMEPAMU MOJIEKYJSIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIHIA;

8) cocmaensime ypaBHEHUS SIIEKTPOIUTHYCCKON TUCCOLMAIIMN KUCIIOT, INEIOYeH U COJIei;
MOJIHBIE W COKpAaIlICHHBIE YPaBHCHHS pPEAKIUH HMOHHOrO OOMEHA; YpaBHCHHS PEaKIU,
MTOATBEPKIAIOIIUX CYIIECTBOBAHUE I'EHETHYCCKON CBSA3HM MEXIy BEIICCTBAMH PAa3IMYHBIX KIIACCOB;

9)  packpwieamv cywHoOCmMb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHS 3JICKTPOHHOTO OajaHca ITUX PEaKIUi;

10) npoenosuposams CBOWCTBA BEUICCTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHYCCKHX MPEBPAIICHUHN B PA3INIHBIX YCIOBUSX;

11) ewbiuucissmes OTHOCHTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAacChl BEIIECTB; MacCOBYIO
JIONII0 XMMHYECKOTO 3JIeMEHTa Mo (GopMmylie COSTUHEHHs; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOHN PEaKITH;

12) credosams TIpaBWIAM TIOJB30BAHMS XUMHUYECKOW TMOCYIOH ©  J1TaOOpaTOPHBIM
00opy/I0BaHUEM, a TaK)Ke MpaBUIaM OOpAIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKILHUSAMU IO
BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJMYYSHHIO U COOMPAHHUIO Ta3000pa3HBIX
BEIIECTB (aMMHaKa U yTIICKUCIIOTO Ta3a);

13) nposooums peaxiuu, MOATBEP)KIAIOIINE KAYSCTBEHHBIM COCTAB Pa3JIMYHBIX BEIECTB:
pacrmo3HaBaTh ONBITHBIM MMyTEM XJIOPHI-, OPOMUI-, HOUI-, KapOoHaT-, (hocdaT-, CUIUKAT-, CyIbdaT-
, THIPOKCHU/I-UOHBI, KATHOHBI aMMOHUSI M MOHBI U3YYEHHBIX METAJJIOB, MIPUCYTCTBYIOIINE B BOJAHBIX
pacTBOpax HEOPTraHHYECKHUX BEIICCTB;

14) npumensims OCHOBHBIC ONEPAIUU MBICIUTEIBHON JEATEIBHOCTH — aHAIW3 M CHHTE3,
CpaBHEHHE, 00OOIICHUE, CHCTEMATH3aIUIO, BBISIBJICHUE NMPHYUHHO-CICJACTBEHHBIX CBS3CH — JIIs
M3YYCHHs CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHii; €CTeCTBEHHO-HAYYHbIE METObI TIO3HAHUS —

Ha6J'IIO,Z[CHI/IC, HU3MCPCHUC, MOACITIUPOBAHUC, SKCIICPUMCHT (peaJ'IBHHﬁ u MBICJI@HHBIIZ).
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TEMATHYECKOE INTAHUPOBAHHME

/o

Tema

Komn-Bo
JacoB
(B T.u.

I1.p)

OCHOBHBIE BUABI ACATCIIBHOCTHU

90P

Pa3pen 1. BemectBo 1
XHMHYeCKHe peaKkiun

1.1.

IHoBTOpEHME U yriyd/aeHue
3HAHUI OCHOBHBIX Pa3/eJI0B
Kypca 8 kiacca

XapakTepru30BaTh XMMUYECKUE IIEMEHTHI IIEPBBIX TPEX IIEPUOAOB,
KaJIus ¥ KaJbLXA 110 UX N0J0keHuto B [lepuoandeckoii cucreme

J1. . MenneneeBa. KitaccuduunpoBars 1 Ha3bIBaTh
HEOpPraHMYEeCKUe BELeCTBA U3yUEHHBIX Ki1accoB. ONnuchIBaTh 001Me
XUMHYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATh
CBOICTBA IPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUUYECKUX
peakuii. OnpenensaTh BU XUMUYECKOMN CBS3H U TUIT
KPUCTAJUIMYECKON pelIETKH BelecTsa. [Iporuo3uposars cBolicTBa
BEILIECTB B 3aBUCHUMOCTH OT UX CTPOEHMs. BpIcTpanBaTh
pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMaLKIO U3 yueOHUKA U CIIPAaBOYHBIX MAaTEPHUAIIOB, FPAMOTHO
MCII0JIb30BaTh U3yUYEHHBIN MOHATUIHBIN anmapaT Kypca XUMHUH.
Hcnonp30BaTh NpU BBHIOTHEHUH YU€OHBIX 3aJjaHUI U B IIpOLIECcCe
UCCIIEN0BATENBCKON NEATEIbHOCTH HAyYHO-TIOMYJIIPHY IO
JUTEPATYpy XUMHUYECKOIO COAECP/KAHUs, CIPABOYHBIE MATEPUAIIBL,
pecypcsl MHTEpHETA.

https://resh.edu.ru/subject/les
son/2104/start/

1.2.

OcHOBHbBIC 3aKOHOMEPHOCTH
XHMHYECKHX peaKuuu

PackppIBaTh CMBICI U3y4aeMbIX MOHATHI U MPUMEHSTH 3TH MOHSATHUS
IIPY OIIMCAHWU CBOMCTB BEILECTB U UX IIPEBPALLCHUI.
KnaccudunupoBaTs XUMUYECKUE PEAKIIUU 110 PA3TUUYHBIM

https://resh.edu.ru/subject/le
sson/2437/start/
https://resh.edu.ru/subject/le
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MpU3HAKaM. Y CTaHABJIMBATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON
peaKIyM OT Pa3IuIHBIX PakTOpoB. [[pOrHO3UPOBATh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPALLICHUIN B PA3JIMYHBIX YCIOBUSAX.
Onpenenars OKUCauTeNb U BocctaHoBUTENb B OBP. CocTaBisTh
AJIEKTPOHHBIN OanmaHc peakuuu. [Ipou3BOIUTH BEIYUCICHUS TI0
XHMHUYECKUM YpaBHEHUSIM. BbicTpanBaTh pa3BEPHYTHIEC TUCbMEHHbIC
U YCTHBIE OTBETHI C OMOPOI Ha MH(OPMALIUIO U3 YICOHUKA U
CIIPABOYHBIX MAaTEPUAIIOB, FPAMOTHO MCITOJIb30BaTh U3yUYECHHBIN
MIOHATUMHBIN anmnapar Kypca xumuu. Mcnonb3oBare pu
BBIMIOJTHEHUH Y4€OHBIX 33JaHHUI U B TIPOIIECCE UCCIIEI0BATENbCKON
JIEATEIIbHOCTH HaYyYHO-TIONYJIIPHYIO JIUTEPATYPY XUMUAYECKOTO
cojiep>KaHus, CIIPaBOYHbIC MaTepHabl, pecypchl MiHTepHeTa

sson/2102/start/

1.3.

DJIeKTPOJIMTHYECKAS
JUCCOIHAIUA. XUMHYEeCKHue
peakuum B pacTBOpax

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSATUH, @ TAKKE CMBICI TEOPUU
ANEKTpONIUTHYECKON quccoruanuu. OObSCHATh TPUUHHBI
AJIEKTPONPOBOAHOCTU BOJHBIX pacTBOPOB. COCTaBIISITh YPABHEHUS
JUCCOLMAIMU KUCIIOT, LIEJI0YEH U COJIEH, IOJIHBIE U COKPAILlEHHbIE
MOHHBIC YPaBHEHUS XUMUYECKUX PEAKIIU HOHHOTO OOMEHa.
[InanupoBaTh M OCYIIECTBIATh HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOJCHUS, I€TIaTh BHIBOIBI 110
pe3ynbTatam skcnepuMenTa. CrienoBaTh mpaBuiaM 0e30macHON
paboThI B Ta0OPaTOPUU TP MCTIOIB30BAaHUN XUMUUECKOU MTOCYIbI
obopyaoBanus. [Ipon3BOIUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHeHUsAM. BricTpanBath pa3BEpHYTHIE MTUCEMEHHBIC U YCTHBIC
OTBETHI C ONOPOI Ha HH(GOPMAITUIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepHaJIOB, TPAMOTHO MCIIOJIb30BaTh U3YYEHHBIN TOHATHITHBIN
anmapar Kypca XuMmud. VIcrons30BaTh IpU BHITIOTHEHUH YI€OHBIX
3aJlaHUM U B MIPOLIECCE UCCIEA0BATEIBCKOMN AEATEIbHOCTH HAyYHO-
MONYJIAPHYIO JTUTEPATYPY XUMUUYECKOTO COACPIKAHUS, CIIPABOUHBIC
MaTtepuaibl, pecypcel MHTEpHETa

https://resh.edu.ru/subject/le

sson/1518/start/

https://resh.edu.ru/subject/le

sson/1603/start/

https://resh.edu.ru/subject/le

sson/1606/start/

https://resh.edu.ru/subject/le

sson/3123/start/

https://resh.edu.ru/subject/le

sson/2101/start/

Pa3gen 2. HemeTaJJIBI M UX
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COCIMHCHHUSA

2.1.

OO0mas xapakTepucTuka
XHMHYecKHX 3JieMeHToB VIIA-
rpynnsl. ['ajnorenst

OObsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
HEMCTAIJIOB U UX COGI[I/IHCHI/Iﬁ B IIpeAciIax MaJIbIX IICPUOJOB U
riaBHbIX noarpynn Ilepuonnyeckoil CUCTEMbI XMMHUYECKUX
AJIEMEHTOB C YYETOM CTPOCHUS UX aTOMOB. XapaKTepU30BaTh
buznyecKkre 1 XuMHUYEeCKHe CBOMCTBA MPOCTHIX BEIIECTB IajJOreHOB
(Ha mpuMepe XJIOpa) U CIO0KHBIX BEHIECTB (XJIOPOBOAOPO/IA, XJIOpUAA
HATpUs), CIOCOOBI UX MOJTYUYEHHS, IPUMEHEHHE U 3HaYCHHE B
MIPUPO/JIE U )KU3HU YesioBeka. OnpeessaTh TaIoreHUA-UOHbI B
pactBope. [ImaHnpoBaTh ¥ OCYIIECTBISATH Ha MPAKTHKE XUMUYECKUE
9KCIICPUMCHTBI, ITIPOBOANTDH Ha6JIIOI[eHI/I$I, AcJ1aTh BBIBOABI 110
pe3ynbratam skcnepumMenta. CienoBaTh npaBuiaM 0e30macHON
paboThI B 1a00paTOPUN NIPH UCIIOJIE30BAHUN XUMHUYECKOU MTOCY/IBI U
o0opynoBanus. BeicTpauBaTh pa3BEpHYTHIE TUCHMEHHbBIE U YCTHBIC
OTBETHI C ONIOPOU Ha HH(POPMAITUIO U3 YICOHUKA U CIIPABOYHBIX
MaTepuajoB, IPaMOTHO UCTIOIb30BaTh U3yUEHHBIH MOHATHIHBIN
arrmapar Kypca XuMuH. Hcnons3oBarts IIPpU BBIITOJHCHHUHU y‘-Ie6HI)IX
3a/IaHUM U B MPOLIECCE UCCIIEI0BATEIbCKON JEATEIbHOCTH HAyYHO-
MOMYJIAPHYIO TUTEPATYPY XUMHUYECKOI'O COAEPIKAHUS, CIIPABOYHBIE
Marepuaibl, pecypcsl MHTEpHeTa

https://resh.edu.ru/subject/le
sson/2075/start/

2.2.

OO0mas xapakTepucTuka
XMMHYeCKHX 3j1eMeHTOB VIA-
rpynnsl. Cepa u e¢ coequHeHHA

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
251eMeHTOB VIA-Tpynmnsl ¥ X COEIUHEHUH C Y4ETOM CTPOCHHUS UX
aToMOB. XapaKkTepu30BaTh GU3NUECKUE U XUMUYECKHUE CBOMCTBA
IPOCTOTO BEIECTBA CEPhl U €€ COEMHEHUH (CepOBOIOPO/Ia, OKCHJIOB
Cepbl, CEPHON KHUCIIOTHI, CyJIb(ATOB), CIOCOOBI UX MOTYUYEHHUS,
IIPUMEHEHNE U 3HAaYEHUE B IPUPOJIE U )KU3HM uesioBeka. OnpenensTh
Halu4yue cyibpaT-uoHOB B pacTBope. OOBACHATH CYLITHOCTh
HKOJIOTHUECKUX MPOOIIeM, CBA3aHHBIX € MIepepabOTKON COeTMHEHU I
cepsl. [ImaHnpoBaTh M OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTHI, IPOBOIUTH HAOJIIOICHHUS, IeNaTh BHIBOJIBI 10

https://resh.edu.
ru/subject/lesso
n/2434/start/
https://resh.edu.
ru/subject/lesso
n/2076/start/
https://resh.edu.
ru/subject/lesso
n/2077/start/
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pesyiabTaram 3kcrepuMenTa. CienoBarh mpaBuiaM 0€30MacHON
paboThl B 1a00paTOpUU MPU UCIIOJIB30BAHUN XUMUYECKOU MOCY bl U
o0opyaoBanus. [Tpon3BoaUT BBIYUCIIEHUS IO XUMUYECKUM
ypaBHEeHUSM. VIcrionb30BaTh IpU BHIOJHEHUH YU€OHBIX 3aJaHUM
TEKCTHl y4eOHUKa, cripaBouHble MaTepHuaisl (Ilepuoamueckyro
cucreMy xumudeckux 3nemenToB Jl. V1. Menneneesa, Tabnuiry
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHHMH U COJIEHN B BOJE,
AIIEKTPOXUMUYECKUH PsJl HAMPsHKEHUI MeTasuioB). Mcnonb3oBarh
IIPY BBIIIOJIHEHUH Y4eOHBIX 3aJJaHUil U B IIpoLecce
HCCIIEIOBATENBCKOM 1eATEeIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPaTypy XUMHUUECKOIO COJIEPKaHusl, CIIPaBOYUHbIE MaTEPHUAIIBL,
pecypcebl MaTepHEeTa

2.3.

O0mas xapakTepucTUKa
XHMHUYECKHX 3JIeMeHTOB VA-
rpynnsi. A30t, ¢pocdop u ux
coeUHEeHHUs

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
3JIeMEHTOB VA-TpyIIbl U UX COEIUHEHUHN C YIYETOM CTPOCHUS UX
aToMOB. XapaKTepu30BaTh GU3MUECKUE U XUMUIECKIE CBOHCTBA
MIPOCTHIX BEIIECTB a30Ta U (pocopa u ux coequHeHU (aMMuaka,
COJIe aMMOHWUS, a30THOM KUCIIOTHI, HUTPATOB, okcuaa dochopa(V)
u docdopHoii KUCcTOTHI, hochaToB), CHOCOOBI UX MOTyUEHUS,
MPUMEHEHNE U 3HAaUCHHE B IPUPOJIE U )KU3HU yesoBeka. OnpenensTh
MOHBI aMMOHUs U (oc- aT-noHsI B pacTBope. OOBACHATH CYLUTHOCTb
HKOJIOTMUYECKUX MPOOIIEM, CBSI3aHHBIX C HAXOXKACHUEM COeIMHEHUN
a3zota u gocdopa B okpyxaromieit cpene. [Inanuposats u
OCYIIECTBIISATh HA MPAKTUKE XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJI0IeHNs, JIeNaTh BBIBOJIBI [0 PE3yJIbTaTaM 3KCIIEPUMEHTA.
CnenoBath mpaBuiiaM 06€30MacHOi paboThI B 1a00paTopuu mpu
UCIMOJIb30BAaHUU XUMHUECKON MOCY 1l U 000PYI0BaHUS.
[Tpon3BOIUTH BBIYUCIECHUS [0 XUMUYECKUM YPABHEHHSIM.
Hcnonb30BaTh NP BHIIOTHEHUN YUEOHBIX 3aJaHUHA TEKCTHI
y4eOHUKa, CIIPaBOYHbIE MaTepUalbl (IEPHOJIUIECKYIO CUCTEMY
xumuueckux dnemeHToB J1. M. Menaeneesa, Tabnuiry

https://resh.edu.

ru/subject/lesso
n/2078/start/

https://resh.edu.

ru/subject/lesso
n/2074/start/

https://resh.edu.

ru/subject/lesso
n/2073/start/
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PacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIEN B BOJIE,
AIIEKTPOXUMUYECKUH PSJl HAPsDHKEHUI MeTasuioB). Mcnonb3oBaTh
IIPY BBIMOJIHEHUH yUEOHBIX 33/1aHUH U B TIpoIiecce
HCCJIEIOBATENBCKOM 1eATEeIbHOCTH HAYYHO-TIOMYJISIPHYIO
JIATEPATYPY XUMHUYECKOTO CONEPKAHU, CIIPaBOYHBIE MATEPUAIIEL,
pecypcebl MHTepHEeTa

2.4.

Oo0mas xapakTepucTHKAa
XHMHYECKHX 2j1eMeHTOB |V A-
rpynnel. Yrjepoa u KpeMHUit
H UX COeTHHEHHS

10

OOBACHATH 001IE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
a1eMeHTOB [VA-TpyIbl U X COCTMHEHUH ¢ YYETOM CTPOCHUS UX
aToMOB. XapaKTepu30BaTh GUINICCKUE M XUMUICCKHE CBOMCTBA
MPOCTHIX BEIIECTB yIiepoia U KPEMHHUS U UX COSAMHEHUN (OKCHIOB
yIJiepo/ia, yroiabHOM KUCIOTHI, KAPOOHATOB, OKCHA KPEMHUS,
KPEMHUEBOU KUCIIOTHI, CHITUKATOB), CIIOCOOBI UX MOIYYCHHUS,
IPUMEHEHUE U 3HAaYEHUE B IPUPOJIE U J)KU3HU yesioBeka. OnpenensTh
KapOOHAT- U CUJIMKAT-UOHBI B pacTBOpe. OOBSICHITH CYIIHOCTh
HKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C HAXOXKICHUEM YTIIEKUCIIOTO
ra3a B OKpy»xarouieit cpene. MmmoctpupoBaTh B3aUMOCBS3b
HEOPraHMYECKUX COEAMHEHUN yIiepo/ia U OPraHUYECKUX BEIECTB.
[InanupoBaTh M OCYIIECTBIATh HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIOAEHHUSI, JI€JIaTh BBIBOBI 10
pe3ynbTatam skcnepuMenTa. CrienoBaTh mpaBuiaM 0e30macHON
paboThI B Ta0OPaTOPUU TP MCTIOIB30BAaHUN XUMUUECKOU MTOCYIbI
obopyaoBanus. Microns30BaTh IpU BHINOTHEHUH YU€OHBIX 3aJaHHA
TEKCThl yueOHUKa, cripaBoyHble MaTepuainsl (Ilepuonnyeckyro
cucreMy xuMudeckux snementoB [l. . Menzaeneesa, Tabnuity
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEN B BOJE,
AIEKTPOXUMUYECKUH PSJl HAMPSDKEHU MeTasioB). Mcmnonbp3oBaTh
IIPY BBIMIOJIHEHUH Y4eOHBIX 3aJJaHUil U B IpoLiecce
HCCJIEI0BATEIBCKOM 1E€ATEIbHOCTU HAyUYHO-TIOMYJISIPHYIO
JUTEpPaTypy XUMUUYECKOTO COJIepP KaHUs, CIIPAaBOYHbIE MaTepUabl,
pecypcsl MHTepHeTa.

https://resh.edu.

ru/subject/lesso
n/2072/start/

https://resh.edu.

ru/subject/lesso
n/2071/start/

https://resh.edu.

ru/subject/lesso
n/2070/start/

https://resh.edu.

ru/subject/lesso
n/2069/start/

https://resh.edu.

ru/subject/lesso
n/2068/start/
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Pa3gen 3. MeTaJliIbI M UX
coeTMHEHHUs

3.1

O01mue cBONMICTBA METAJLIOB

PackpbIBaTh CMBICIT H3Y4aEeMBIX MOHATHNA U IPUMEHSTH 3TH TOHATHS
IIPY ONMCAHUK CBOMCTB BEIIECTB U UX MpeBpaiieHuil. OObACHATh
o01I1e 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB JIEMEHTOB-METaJ-
JIOB U UX COEJIMHEHUN C Y4ETOM CTPOCHHS UX aTOMOB.
XapakTepu30BaTh CTPOSHUE METAIUIOB, O0IIHE (PU3UIECKHE U
XUMHUYECKHE CBOICTBA METaNIOB. XapaKTepU30BaTh OOIINE CIIOCOOBI
nosrydeHus: MmerauioB. CiieoBaTh paBuiiamM 0€30mMacHOM padoThHI B
1abopaTopuu MPH UCIIOIB30BAHUU XUMHUECKOH MOCY bl U
o0opynoBanusi. [[pon3BOAUTE BEIYMCIICHUS 110 XUMHYECKIM
ypaBHEeHUSM. VcrIoNnb30BaTh PU BHIOTHEHUH YU€OHBIX 3aJaHUM
TEKCTHl y4eOHUKa, cripaBouHble MaTepraisl (Ilepuoamueckyro
cucteMy xuMmuueckux snementoB Jl. . MenneneeBa, Tabnuity
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEN B BOJE,
AIIEKTPOXUMHUYECKUH PsIJl HAPSHKEHUI MeTasuioB). Mcnonb3oBaTh
IIPY BBINIOJIHEHUH YUeOHBIX 3aJJaHUil U B ITpoLiecce
UCCIIEI0BATEIbCKON AEATEIbHOCTH HAyYHO-TIONYJISIPHYIO
JUTEPaTypy XUMHUYECKOTO COJICPKAHMUS, CIIPABOYHBIE MaTEPUAIIbI,
pecypcel MHTEepHeTa

https://resh.edu.ru/subject/le
sson/1607/start/

3.2.

BaskHelimmne MeTaJIbI M HX
coeINHEeHN A

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
3JIEMEHTOB-METAIIJIOB B IPYMIAaX U UX COEAMHEHUH ¢ yUETOM
CTPOCHUS MX aTOMOB. XapaKTepPHU30BaTh PU3MUECKUE U XUMUIECKUE
CBOMCTBA MPOCTHIX BELIECTB METAJUIOB M UX COCTUHEHUN (OKCHIOB,
TUAPOKCUOB, COJIEH ), CHOCOOBI MX MOMyYEHUsl, IPUMEHEHUE U
3HA4YEHUE B MIPUPOJIE U KU3HU yelloBeka. Pacrio3HaBaTh ¢ MOMOILBIO
Ka4eCTBEHHBIX PEAKIIMI MOHBI METAJUIOB (MarHus, aTFOMUHMUS,
IIMHKa, XKeJe3a, Mean). [ImaHupoBaTe M OCYIIECTBIIATh Ha MPaKTHKe
XUMHYECKHE IKCIIEPUMEHTHI, TPOBOIUTH HAOIIOACHUS, JIENIaTh

https://resh.edu.
ru/subject/lesso
n/1604/start/

https://resh.edu.
ru/subject/lesso
n/1605/start/

https://resh.edu.
ru/subject/lesso
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BBIBOJIBI 110 pe3yJbTaTaM dKcriepumenTa. CienoBaTh IpaBuiaM
Oe3onacHoOil paboThI B 1a00paTOPUU IIPU UCII0JIb30BAaHUH
XMUMUYECKOH MOoCcypl M 000pynoBanus. [Ipon3BoINTH BEIYHUCICHUS
10 XUMUYECKUM YPaBHEHUAM. BoIcTpanBaTh pa3BEpHYThIC
MUCbMEHHBIC M YCTHBIE OTBETHI C ONOPOW Ha MH(POPMALIHIO U3
y4eOHHKa U CIIPaBOYHBIX MaTepHaIOB, IPAaMOTHO UCIOJIb30BaTh
W3Y4YECHHBIN MOHATUMHBIN ammapar Kypca XuMuu. Vcrons3oBars npu
BBINOJIHEHUH Y4EOHBIX 33JaHUH U B IPOLIECCE HCCIIEeI0BATENbCKOM
JIEATEIbHOCTH HAyYHO-TIOIYJIIPHYIO JINTEPATyPy XUMUYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepuallbl, pecypcsl MHTEpHeTa.

n/2067/start/
https://resh.edu.
ru/subject/lesso
n/1602/start/
https://resh.edu.
ru/subject/lesso
n/3124/start/

Pa3zgen 4. Xumusa u
OKpY:Kalolas cpeaa

4.1.

BemecTtBa u MmaTepuaJbl B
JKM3HHU YeJI0BeKa

XapakTepu30BaTh pojib XUMHUHU B Pa3IMYHBIX Cepax AeATeIbHOCTH
JFOJICH, OCHOBHBIE BELIECTBA U MaTepHaJIbl, IPUMEHIEMbIC B KH3HU
COBPEMEHHOT0 uesnoBeka. OObICHATH YCIO0BUS O€301aCHOTO
UCIIOJIL30BAHUS BEIIECTB U XUMHUYECKHUX PEAKLU B OBITY.
AHaJ'II/ISI/IPOBaTB U KPUTUYCCKU OLICHUBATH I/IH(i)OpMaIII/IIO O BJIMSHHUH
HPOMBIIIJICHHOCTH, CEITLCKOTO X03HCTBa, TPAHCHIOPTA U JIp.

Ha COCTOSTHHE OKPY>KaloIIei Cpebl. Y METh OKa3bIBaTh MEPBYIO
MOMOIIb IIPY XUMUYECKUX 0’KOrax U oTpaBieHusx. [I[puHuMaTh
y4acTre B 00CYKJICHHH MPOOJIeM XUMHUYECKON U IKOJIOTHIECKOM
HalpaBJIEHHOCTH, BHICKA3bIBATh COOCTBEHHYIO MO3UIIMIO 10
npobJemMe U mpeiaraTh BO3MOXKHBIE TYTH €€ PEIICHH.

https://resh.edu.ru

PesepBHOE Bpemst

Bcero

68

24



YYEBHO-METOJMYECKOE  OBECHEYEHME  OBPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. Xumus : 9 kmacc : yd4eOHUK i ydamuxcsi oOmieoOpaszoBarenbHbiX opranm3anuii / H.E.
Kysuenosa, .M. Turosa, H.H. I'apa. — 5-¢ u3x., nepepad. — M. : Benrana-I'pad, 2017. — 320
C: WL

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA
1. beiirep JI.M. Xumus. 8 -9 knacc: J{ugaktuyeckuil Matepuall, CaMOCTOSITEIbHBIE U UTOTOBBIE
KOHTPOJIbHBIE pa0bOTHI. — Bonrorpas, u3aarenscTBo «Yuurtenby, 2012 1.
2. Tl'apa H.H. Xumus: ypoku 9 knacc. [Tocobue nns yuurens. — M., [Ipocsemenue, 2012 r.
3. Papeukuii A.M. JlumakTudeckuid Marepuaia nmo xumMuu s 8-9 kmaccos: Ilocobue mis
yuurens. — M., [Ipocsemenue, 2004 r.
4. Xumus : 9 xmacc : yueOHMK Ui ydamuxcsi oOmeoOpa3zoBarenbHbIX opranuzanuii / H.E.
Kysneuosa, .M. Turosa, H.H. I'apa. — 5-e uza., nepepad. — M. : Benrana-I'pad, 2017. — 320
C: WL

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETHU
HUHTEPHET

Bupryanbnas maboparopus http://www.virtulab.net

Bupryanbsnas naboparopust https://bilimland.kz/ru/courses/simulyaczii/ximiya

O6pazoBarenbHbii mopran Perry OI'D https://ege.sdamgia.ru

Poccwuiickas anektponHas mkoia https://resh.edu.ru
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