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I[TOSAACHUTEJIbHAS 3AITNCKA

PaGouas mporpamMma mo xumuu as o0ydaromuxcsi 8-9 KjIaccoB COCTaBJI€HAa Ha OCHOBE
TpeGoBanmii K pe3ysibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM HPOTrpaMMbl OCHOBHOI'O
oOmiero odpazoBaHus, MpeCTaBIeHHBIX B DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTelIbHOM
CTaHJAapTe OCHOBHOTO oOmiero o0pa3oBaHus, € Y4YETOM paclpelieNéHHBIX M0 Kiaccam
IIPOBEPAEMBIX TPeOOBaHUIl K pe3ysibTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTeIbHOH MPOrpamMMbl
OCHOBHOTO  o0miero o0Opa3oBaHUSI U  JJIEMEHTOB  COJIEpXKaHMSA, IPEJCTABICHHBIX B
VYHuBepcabHOM KOAM(UKAaTOpe MO XHUMHM, a Takke Ha ocHoBe IlpumepHoil mporpammsl
BOCIIUTaHHUA OOYyYalONIMXCSl MPH MOJYYEHUH OCHOBHOTO OOIIEro o0pa3oBaHHs U C y4ETOM
Konuenmuu npenopaBanusi yuyeOHOro npeamera «XHUMHUS» B 00pa30BaTeNbHBIX OpPraHU3aIUIX
Poccuiickoii deneparyy, pealn3yonMX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOrpaMMbl (YTB.
Pemennem Konnernu Munnpocsemenus Poccun, nporokorn ot 03.12.2019 N I1K-4BH)

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O [IPEJJMETA «XUMUWI»

Bxiag yueOnoro npeamera «XUMHS» B TOCTHKEHUE 11€Jed OCHOBHOTO 00IIero o0pa3oBaHMs
00yCJIOBJIEGH BO MHOTOM 3Hay€HHEM XHMHUYECKOM HayKH B TMO3HAHMM 3aKOHOB IPUPOJIBI, B
Pa3BUTHU MPOU3BOIUTEIBHBIX CHII OOIIECTBA U CO3/IaHMHM HOBOW 0a3bl MaTE€pUAbHOM KyJIbTYpHI.

XHWMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK paclpoCTpaHWiIa CBOE BIMSHHE HAa BCE
00JIaCTH YeIOBEYECKOro CYIIECTBOBAHMS, 3aJajla HOBOE BHUJCHHE MHUpA, CTajla HEOThEMJIEMbIM
KOMITOHEHTOM MHPOBOMW KYJIbTYpbl, HEOOXOIUMBIM yCIIOBHUEM KHU3HU OOLIECTBA: 3HAHHE XUMHHU
CIly’)KAT OCHOBOM i1 (OpPMHUpPOBaHHMS MHMPOBO33PEHMS UEJIOBEKa, €ro NpeACTaBICHUH O
MaTepuaIbHOM €MHCTBE MHUpPA; BaXHYIO POJIb UTPAIOT (OpPMUPYEMbIE XUMHUEH MpeACTaBIECHUS O
B3aUMOIIPEBPAIICHUSAX SHEPrMM W OO0 3BOJIIOLMHU BEIIECTB B MPHUPOJE; COBPEMEHHAs XUMUS
HalpaBlieHa Ha pelleHue TINoOaldbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHS YeJlOBEeYeCTBA —
CHIPDbEBOM, 9SHEPreTMYecKOil, MUIIEBOM M  HKOJOTHMYECKOM  Oe30MmacHOCTH, Mpobdiem
3paBOOXPaHEHUS.

B ycrnoBusix Bo3pacTaromiero 3HaYeHUs XUMHUH B )KM3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH
pPOJIb XUMHYECKOr0 00pa3oBaHMs. B ruiaHe conmupanu3anuyu OHO SIBJISIETCS OJAHMM M3 YCJIOBUMN
(bopMHpOBaHUS UHTEIUIEKTa IUYHOCTH M TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY  4E€JIOBEKY XHMHYECKHE 3HAaHUS HEOOXOOUMBI s  MpHOOpeTeHUS
OOIIEKYJIbTYPHOTO YPOBHS, TMO3BOJIIONIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOT00Opa3HOM >KM3HM OOIIECTBAa, A OCO3HAaHUS Ba)XXHOCTU PAa3yMHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBIO U 3[OPOBBIO APYIUX, K OKPY’KAIOIIEH MPUPOJHOU cpene, A
IPaMOTHOTO MOBEICHUS IIPU UCITOJIB30BAHNN PA3JIMYHBIX MAaTEPHAIOB U XMMUYECKHX BEIIECTB B
[IOBCEIHEBHOM KU3HHU.

Xumuyeckoe o0pa3oBaHHE B OCHOBHOM IIKOJIE SBJSETCS Oa30BBIM MO OTHOLIEHUIO K CHUCTEME
obmiero xumMuueckoro ooOpasoBanus. [lo3ToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peanu3yer HpUCYIHe OO0LEMYy XMMHUYECKOMY OOpa30BAHUIO KIIOYEBBIE IIEHHOCTH, KOTOpBIE
OTpaXKaloT TOCyJapCTBEHHbIC, OOIIECTBEHHbIE W WHIUBUAyaJbHbIE MOTPEOHOCTH. DTUM
oTpesieNIsieTCs] CYIHOCTh 00Iel cTpaTeruu 0O0y4YeHUsl, BOCIIUTAHUS U PAa3BUTHS 00ydarOLIUXCs
CpeAcTBaMH y4eOHOTO IpeaMeTa « X UMHUD».

N3yuenne npeamera: 1) cnocoOCTByeT peanu3alUy BO3MOXHOCTEH JUIsl CaMOpPa3BUTHS U
(dbopMHpOBaHUS KYJIBTYpPbl JIMYHOCTH, €€ 00Ied M (YyHKIMOHATIBHONH I'PaMOTHOCTH; 2) BHOCHUT
BKJIaJ] B ()OPMUPOBAHHE MBIIUIEHUS U TBOPUYECKHUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENILHON yueOHOM eI TeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEIBCKUX YMEHHUH,
HEOOXOJUMBIX KaK B IIOBCETHEBHOM JKW3HMU, TaK U B NMPOPECCHOHAIBHON AESITEIbHOCTH; 3)
3HAaKOMHT CO CHEIM(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI IIEIOCTHOTO B3IJIsAAa Ha
€IMHCTBO TMPHUPOABI M YEJOBEKa, SBIAETCS OTBETCTBEHHBIM JTarloM B (HOpPMHUpPOBAHHUU
€CTeCTBEHHO-HAyYHOW TPAaMOTHOCTH  TOAPOCTKOB; 4)  crmocoOCTBYeT  (OPMHUPOBAHUIO
LIEHHOCTHOTO OTHOIIECHHsI K €CTECTBEHHO-HAyYHBIM 3HAHUAM, K IPHUPOJAE, K YEIIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJOTMYECKOe 00pa30BaHKUE HIKOJIHHUKOB.



Ha3BanHble HampaBieHHs B OOy4YEHUM XMMHUU OOECHEUMBAIOTCS CHELM(DUKON comep:KaHMs
IpeaMeTa, KOTOPBIA SIBISIETCS MEeJaroruiyecky aJalnTHPOBAHHBIM OTpakeHHEM 0a30BOM HAayKH
XMMHH Ha ONPEACIEHHOM JTare €€ pa3BUTHS.

Kypc xumMum OCHOBHOM IIKOJIBI OpPHUEHTHPOBAH HAa OCBOCHHE OOYYaIOIMMUCSH OCHOB
HEOPraHMYECKOW XHMHUM U HEKOTOPbIX IOHATUH M CBEJCHMH 00 OTIENbHBIX OOBEKTax
OPraHM4YeCKOM XUMHH.

CrpykTypa coiep:kaHusi npeaMmera c(opMHUpoBaHa Ha OCHOBE CHCTEMHOIO IOJXOJa K €ro
nzydyeHnto. CopepxaHME CKJIAAbIBAETCS M3 CHUCTEMBl IMOHITHUH O XMMHMUYECKOM D3JIEMEHTE U
BEIIECTBE U CHCTEMBbl IMOHATUH O XuUMHUYecKoW peakiuu. O6e 3TH CHCTEMBl CTPYKTYPHO
OpPraHMU30BAHbI 10 MPHUHLUITY IOCIEI0BATEIBHOIO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETUYECKUX
IIPEICTABICHUNA PAa3HOIO YPOBHA: AaTOMHO-MOJIEKYJISIDHOTO Y4YEHHS KakK OCHOBBI BCETO
ecTeCTBO3HaHUs, ypoBHs [lepuoguueckoro 3akona [[. M. MenaeneeBa Kak OCHOBHOI'O 3aKOHA
XMUMUHM, YYE€HUS O CTPOGHMM AaToOMa W XHUMHYECKOM CBA3M, NpeACTaBiIeHU 00
ANIEKTPOJIMTUYECKOH  JUCCOLMAIMM  BEIIECTB B  pacTBOpax. 1eOopeTHYecKHe 3HaHMS
paccMaTpUBAIOTCS HA OCHOBE HMIMPUYECKH IMOJYYEHHBIX M  OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBIMOJIHSS (DYHKIIMU OOBSICHEHUS
U IPOTHO3MPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH IPAKTUYECKOIO INPUMEHEHHS U
II0JIy4YEHUS U3y4YaeMbIX BELIECTB.

Takass opraHuzanus cozaepkaHHs Kypca CIIOCOOCTBYET IpPEJCTABICHUIO XHMHUYECKOM
COCTABJISIIOLIEH HAay4YHOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOM Ipupoibl. Tem cambim
obecreynBaeTcsi BO3MOXKHOCTb (POPMHUPOBAHUS Yy OOYHYAIOLIMXCSl LIEHHOCTHOI'O OTHOIUIEHUS K
HAayyHOMY 3HAHUIO W METOJaM IO3HaHUs B Hayke. BakHO Takke 3aMeTHUTh, YTO OCBOECHHE
COJIEp)KaHusl Kypca IPOUCXOAUT C IPUBJICYCHUEM 3HAHUN M3 DPAHEE M3YYEHHBIX KYPCOB:
«Oxpy>xaromuii Mup», «buosnorus. 5—7 kiacce» U «Pu3nka. 7 Kiacey.

LOEIN N3YYEHUA YYEBHOI'O I[TPEIMETA «XUMUMSA»

K nampaBneHuto nepBOCTENEHHOW 3HAYMMOCTH NPU peasin3alui 00pa3oBaTeNbHbBIX (YHKIUH
npeamera «XHUMUS» TPAJIULMOHHO OTHOCIT (POPMUPOBAaHUE 3HAHUN OCHOB XMMHYECKOM HAayKu
Kak 00JacTH COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTHYECKOW AEATEIBHOCTH YEIOBEKa M Kak
OJJHOTO M3 KOMIIOHEHTOB MMPOBOH KyJbTyphl. 3afaya INpeIMeTa COCTOUT B (hOPMUPOBAHUU
CHCTEMBl XMMHYECKHX 3HAHUI — Ba)KHEHIINX (aKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX
MIOJIOKEHUH, TOCTYNHBIX 0000IEHUH MUPOBO33PEHUYECKOT0 XapakTepa, si3blka HayKu, 3HaHUH O
HAYYHBIX METOAAX M3YYEHHUS BEIIECTB M XMMHUYECKHX pEakIHid, a Takxke B (pOpMUPOBAHUH U
pa3sBUTHM YMEHHUH U CHOCOOOB AEATENBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM, HAONIIOJCHUEM U
MIPOBEICHUEM XUMHUYECKOTO IKCIIEPHUMEHTa, COOMIOACHNEM MpaBmil 0€30MacHOro OOparieHus ¢
BEILIECTBAMMU B IIOBCEIHEBHON KU3HU.

Hapsiny ¢ 3TuM nenu usydyeHus npeaMeTra B IPOrpaMMe YTOUHEHBl M CKOPPEKTHPOBAaHbBI C
y4€TOM HOBBIX IPHUOPUTETOB B CHCTEME OCHOBHOro ooOmero oOpasoBanus. CeroaHs B
oOpazoBaHnM 0c000 3HAYMMON MNpPHU3HAETCS HAMPABICHHOCTh OOydYeHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (opMUpOBaHME €€ MHTEeIUIeKTa M o0wmeill KyapTypbl. OOyudeHue
YMEHHUIO YYHUTHCS M TPOJNOJIKATH CBOE 0Opa3oBaHHE CaMOCTOSTEIBHO CTAaHOBUTCS OJHOU M3
BOXHEHIINX (YHKIUI y4eOHbIX IPEIMETOB.

B cBsA3M ¢ 3TUM IIpU U3y4YEHUH NPEIMETa B OCHOBHOW ILIKOJE JOMHUHHUPYIOIIEE 3HAuYCHUE
IproOpenu Takue e, KaK:

(dbopMHpOBaHHE HMHTEIJICKTYAIbHO pa3BUTON JIMYHOCTH, TOTOBOW K CamMoOOpa30BaHHMIO,
COTPY/JHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PpEIIEHUH, CHOCOOHOM aJanTHpOBaThCs K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HH;

HalpaBJIeHHOCTh 00yUeHHs Ha CUCTEMaTHYECKOe MTPUOOILIEHNE yYallluXcs K CaMOCTOSITEIbHOMN
MI03HABATEJILHON JIEATEIIbHOCTH, HAYYHBIM METOJaM IO3HaHHS, (OPMHUPYIOLUIMM MOTHBAIMIO U
pa3BUTHE CLIOCOOHOCTEH K XUMMH;

oOecriedyeHne  YCJIOBUI, CHOCOOCTBYIOUIMX TMPHOOPETeHHIO  OOy4YaroOMIMMHUCS — ONbITa
pa3sHOOOPa3HON JEATEeNbHOCTH, MO3HAHUS U CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIN), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3JINYHBIX BUIOB JESTEIbHOCTH;

(dbopMHpOBaHHE YMEHUI OOBACHATH U OLIEHUBATb SIBIICHUS OKPYXKAIOILEro MUpa Ha OCHOBaHUU
3HAaHUU U OIIBITA, OJYUYEHHBIX IIPU U3YUEHUU XUMMUH;



dbopmupoBaHHe Yy OOYYarOIIMXCS TYMAHHCTHUYECKUX OTHOIICHHA, TMOHUMAaHHS ICHHOCTH
XUMHYECKUX 3HAHUU N7 BBIPAOOTKU SKOJOTHUYECKU IIEIECOO0Pa3HOTO TMOBEIACHHS B OBITY H
TPYAOBOH NEATEIBHOCTH B IIETSAX COXPAaHEHHsI CBOETO 370POBbs M OKPYKAIOIICH MPHPOTHON
cpensl;

pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHS OOIICYEIIOBEUECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodWIs ¥ HAPaBICHHOCTH JaIbHEHUIIIET0 00yYeHHUSI.

Wzyuenmne mpeamera: 1) crocoOCTByeT peanu3aldy BO3MOXHOCTEH JUIsI CaMOpA3BUTHS M
(GbopMHpOBaHUS KYJIBTYpPhI JINYHOCTH, €€ 0O0IIeH M (YyHKIIMOHATIHHONH I'PaMOTHOCTH; 2) BHOCHT
BKJIaJ] B ()OPMUPOBAHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEW TMOJPOCTKOB, HABBIKOB HX
CaMOCTOSITEIILHON yUeOHOM e TeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEAOBATEILCKUX YMEHHUH,
HEOOXOJUMBIX KaK B MOBCETHEBHOW >KM3HM, TaK M B MPOPECCHOHAIBHON ICSITEIHLHOCTH; 3)
3HAKOMHT CO CHEIHM(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIaIbIBACT OCHOBBI IIEIOCTHOTO B3IUIsAAa HA
€IMHCTBO TPHUPOABI M YEIOBEKAa, SBIISACTCS OTBETCTBEHHBIM JTAaoM B (HOPMHPOBAHHUH
€CTeCTBCHHO-HAyYHOW TPAMOTHOCTH  TOAPOCTKOB; 4)  CHOCOOCTBYeT  (OPMHUPOBAHUIO
[IEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO-HAyYHBIM 3HAHUSAM, K MPHUPOJEC, K YCIIOBEKY, BHOCHT
CBOM BKJIQJl B 9KOJIOTHYECKOE 00pa30BaHKE NIKOJIHHHKOB.

MECTO YUEBHOI'O IIPEAMETA «XUMUS» B YHEBHOM I1JIAHE
B cootBerctBun ¢ ®I'OC OOO xumus sBISeTCS 00sS3aTEIbHBIM MPEAMETOM HAa ypPOBHE
OCHOBHOTr0 0011ero oopasoBanus. JlaHHas mporpamma npeaycMaTpuBaeT H3yuyeHUE XUMHUHU Ha
0a3oBoM ypoBHE B 8 Kiacce B 00bEMe 68 yacoB 1Mo 2 yaca B HeleNo, B 9 kiacce B 00béMe 68
4acoB 10 2 Yaca B HEJIEIIIO.
COJEPXAHHUE YUEBHOI'O ITPEAMETA
8 Kiacc

IlepBoHayajibHbIE XUMHYECKHE MTOHITHS

[Ipeamer xumun. Ponb xumMuum B KU3HM 4yenoBeka. Tena u BeniecTBa. Pu3nyeckue CBOMCTBA
BEILIECTB. ArperatHoe coctostnue Bemlect. [loHaTHe 0 MeToAax MO3HAHUS B XUMHH. XUMUS B
cucreme Hayk. UucTtolie BemecTBa u cMecu. CriocoObl pa3ziesieHus: CMECei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE dIeMeHThl. CUMBOJIBI XMMHUYECKUX 3JIeMEeHTOB. [IpocThie u
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckasi opmyna. BaJeHTHOCTh aTOMOB XMMHUYECKHX SJIEMEHTOB. 3aKOH TOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTenbHas aromMHas Macca. OTHOcHUTEIbHAas MOJEKYJsIpHas Macca.
MaccoBast 1011 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

Ousnuecke M XUMUYECKUE SIBICHUS. XHMHUYECKas peakiuss U e€ MpHU3HAKU. 3aKoH
COXpAHEHHMsI MAcChl BEIIECTB. XUMHUUECKUE ypaBHeHUs. Kiaccuukanms XMMUYECKHX peakuuit
(coemuHeHus1, pa3IoKeHHsI, 3aMEIICHUs, 0OMEHA).

XUMHUYECKUH HKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYIOH, ¢ MpaBuiaMu pabOThI B
naboparopur U mnpuémMamu oOpalieHus ¢ Ja0OpaTOpHBIM O0OPYIOBaHHEM; H3YYEHHE U
orucanue (PU3MUECKUX CBOUCTB 00pa3I[0B HEOPTAHUYECKUX BEIIECTB; HAOMIOCHIE (QU3NICCKUX
(nnaBieHHE BOCKA, TasHUE JIbJ]a, PACTUPAHHUE caxapa B CTYIIKe, KUIIEHUE U KOHJCHCAIUS BOJIbI)
U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOCIHCTBUE Meja C
KHCJIOTOH) sIBICHU, HAOJIO/IeHuEe U OMHCAHHUE MPU3HAKOB MPOTEKAHMSI XUMHYECKHX DPEaKIIHii
(pa3noxxeHue caxapa, B3aMMOACWUCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapusi, pa3jioKeHue
ruapokcunaa meau(ll) mpu HarpeBanum, B3auMojielcTBUE Xene3a ¢ pacTBopoM conu meau(ll));
u3ydeHre crnocoOoB paseneHust cMecei (C MOMOIIbI0 MaruuTa, (puabTpoBaHuE, BHITAPUBAHHUE,
TUCTWIUIALNSA, Xpomarorpadusi), MpPOBeIEHUE OYHCTKH IIOBAPEHHON COJM; HaONIOJIeHUE WU
OIHMCAaHUE PE3YJIbTATOB IPOBEACHMS OIbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MaccChl;
CO3/1aHHE MOJIEIeH MOJIEKYJ (IIApOCTEPKHEBBIX ).

Ba:kHeiilue npeacTraBuTe I HEOPraHUYeCKUX BelleCTB

Bosnyx — cmecs razoB. CocrtaB Bozayxa. Kucinopog — 3J€MEHT U MPOCTOE BEIIECTBO.
HaxoxaeHne kucinopoja B mpupoe, GU3NIeCKue U XMMUYECKUE CBOWCTBA (pEaKIUU TOPEHUs).
Oxcunpl. Ilpumenenue kucimopoaa. CrocoObl TOMy4YeHHUS KHUCIOpoAa B J1a0OpaTopuu U



npoMblieHHOCTH. KpyroBopoT kucinopoaa B npupoje. O30H — ajuioTponHasi MOAU(PHUKAIUSL
KHCIJIOPOJA.

TermnoBoit  3PQexT XUMHUECKON peakiud, TEPMOXUMHUYECKHE YypaBHEHUS, 0JK30- U
SHIOTEPMUYECKHUE peakiuu. TOIIMBO: yroib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — aneMeHT u npocToe BemecTBo. HaxoxaeHune Bogopoia B Ipupoje, GU3nIecKue u
XUMHUYECKUE CBOICTBa, MPUMEHEHUE, CTIOCcOObI monydyeHus. Kucnotsl u conu.

KonmuecTto BemectBa. Mok, MounsipHas macca. 3akoH ABorajpo. MoJspHbIil 00bEM razos.
Pacuérel N0 XUMUYECKUM ypPaBHEHUSM.

®usnueckue cBoiicTBa BoJbl. Boma kak pactBopurens. PactBopel. HacelieHHble U
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje.MaccoBas J0Js BELIECTBA B
pactBope. XuMmuueckue cBoicTBa BOoJbl. OcHOBaHus. Poiab pacTBOpoB B MPUPOJE U B KU3HU
yesnoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHHE NPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOHBIX BOJ.

Knaccudpukanus Heopranuyeckux coeauneHuidt. Oxcuapl.  Kiaccudukanus OKCHAOB:
coneoOpa3ymoire (OCHOBHBIC, KUCIOTHBIC, aM(OTEpHBIC) U HecoeoOpasyronue. Homenkmarypa
OKCHJIOB (MEeXAyHapoAHas W TpuBUaibHas). DPuznyecKkue U XUMUYECKUE CBOMCTBA OKCHIIOB.
ITonmyuyenue oxkcuaoB.

OcHnoBanusa. Knaccudukanuss ocHoBaHuM: 1MENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil (MexayHapoJHas U TpuBUaibHas). Du3nveckue W XUMHUYECKUE
cBOlcTBa OCHOBaHMil. [loryueHre ocHOBaHUM.

Kucnorel. Knaccudukamms  kucnor. Homenknarypa KucinoT  (MEXIyHapoaHas |
TpuBHasibHasA). Du3nueckre U XUMUYECKHEe CBOWCTBA KUCIOT. Psa aktuBHOCTH MetamioB H. H.
bekerona. [lomydyenue Kucior.

Conu. Homenknartypa coineit (MexxayHapoHasi U TpuBHaidbHas1). Pu3nyecKue U XUMUYECKUE
cBoricTBa coseil. [lonmyuenue cosen.

['eneTnueckas CBsI3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCIUHEHUN.

XUMHUYECKUN IKCIIEPUMEHT: KaueCTBEHHOE OIMpPE/IeNICHUE COACPXKAHUsI KUCIOPOa B BO3IYyXE;
MoJlydyeHue, coOupaHue, paclo3HaBaHUE U U3yYEHHE CBOICTB KHUCIOpOAa; HaOIoJeHHe
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJOM M YCJIOBHUS BOSHHUKHOBEHHUS M MPEKPAIICHUS TOPECHUS
(moxapa); O3HAKOMJICHHE C OOpa3laMH OKCHJOB M OIMCAaHUE HUX CBOMCTB; IOJyuY€HUE,
coOupaHue, pacro3HABaHWE W W3YYCHHE CBOWCTB BOJOpoAa (TOpEHHE); B3aMMOJCHCTBHE
Bojopona ¢ okcunom menu(ll) (Bo3MokHO wHCIONIb30BaHME BUAEOMATEpUaAIoOB); HAOIIOJIEHUE
00pa3oB BEIIECTB KOJINYECTBOM | MOJIb; HCCIEIOBaHNE OCOOEHHOCTEH paCTBOPEHUS BEIIECTB C
pa3IMYHOM pPacTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C OINpPEACIIEHHOM MacCOBOM JoJel
pPacTBOPEHHOTO BEIIECTBA; B3aMMOJIEUCTBHE BOABI C METAIaMU (HAaTpPUEM U KaJbI[UEM)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB); ONpEAEIEHUE PACTBOPOB KHUCIOT M IIEI0YeH C
MOMOIIbI0 HMHIUKATOPOB; HKCCIEAOBaHUE OOpa3lOB HEOPraHUYECKUX BEIIECTB PA3IUIHBIX
KJIacCOB; HAONIOJICHHE W3MEHEHHUs OKPAacKH HHIMKATOPOB B PacTBOpax KUCIOT U IIEJIOoYei;
u3ydyeHue B3auMonencTBua oxcuaa wmeau(ll) ¢ pacTBOpoM CepHOM KHMCIOTBI, KHCIOT C
METaJUIAMH, PEaKUUi HEUTpaU3aluu; IOJIYyYEHUE HEpPACTBOPHMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO METajula JIPYTUM W3 PacTBOpA COJM; PEIICHUE HKCICPUMEHTAIBHBIX 3a/ad M0 TEeMe
«Baxneinme Ki1acchl HEOPraHUYECKUX COCAMHEHUI.

epuoauveckuiit 3axkon u Ilepuogmueckas cucrema xumMudeckux 3iemenros /I U.
MenpeneeBa. CtpoeHne aToM0OB. XUMHYECKast CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuumn

[lepBbie MOMBITKM KIACCU(PUKALUU XUMHUYECKUX 3JeMeHTOB. [loHATHE O Tpymmax CXOAHBIX
3JeMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbIE METaJUIbl, TaJOreHbl, WHEPTHBIC Tas3bl).
DJeMeHTbI, KOTOpble 00pa3ytoT aM(pOTepHbIE OKCUABI U TUIAPOKCUIBL.

Ilepnonnueckuit 3akoH. [lepuoanueckas cuctema XuMu4eckux 3eMeHToB /. . Menzeneesa.
Koporkonepuoanas u anuuHHonepuonaHas Qopmbl Ilepuonnyeckoil CHCTEMbl XHUMHYECKUX
anemeHToB JI. . MenneneeBa. Ilepuons! u rpynnsl. @U3ndecKkuil CMBICII MOPSAIKOBOIO HOMEpA,
HOMEPOB MEpUOA U IPYIIIHLI HIEMEHTA.



Crpoenne atomoB. CocTaB atoMHbIX sifiep. M3oromnbl. DnexkTpoHbl. CTpoeHUE 3IEKTPOHHBIX
obomouek atoMoB TmepBbiXx 20 xumuuyeckux dneMmeHToB Ilepwoamueckoit cucremsr /Jl. U.
MenpeneeBa. XapakTepucTHKa XMMHYECKOTO 3JIEMEHTa MO ero mnoyioxkenuto B llepuoanueckoit
cucreme /l. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS pPaJuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMUECKUX H
HEMETAJUIMYECKUX CBOWCTB IO TpymnaM M Inepuojam. 3HaueHue llepumonmyeckoro 3akoHa u
[leproanueckoit cucTeMbl XUMHYECKHUX 3JIEMEHTOB Ui Pa3BUTHs Hayku M mnpaktuku. [, U.
MeHeneeB — y4€HBIN U ITPaXKIaHUH.

XuMmuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMOJsIpHAs ) CBSI3b.
DNEKTPOOTPULIATENLHOCTh XUMUUECKHX AJIEMEHTOB. VloHHas1 CBS3b.

Crenenb okucieHus. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoiecchl okucieHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKHI OSKCIEPUMEHT: H3y4YeHHEe O0Opa3lloB BEIIECTB METAIJIOB U HEMETaJUIOB;
B3aMMOJIEICTBYE T'MIPOKCHA IIMHKA C PacTBOpPaMM KHCIOT U IIENO0YEH; MIPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOMIMX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIMil (TOpeHue, peakiuu
Pa3NOXKEHUS], COSTUHEHUS ).

MesknpeamMeTHbie CBSI3H

Peanuszanus MeXIpeIMETHBIX CBSI3ed IPHU M3YyYEHUU XHUMUHU B 8 KJIACCE OCYILECTBIISIETCS
yepe3 UCIHOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHM, TaKk | IOHATHUH,
SBJIAIOIMXCSI CHCTEMHBIMHU JUISI OT/IEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01iue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIA (DaKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAU3,
CHHTE3, Kiaccu(UKalys, TEePHUOAUYHOCTh, HAOIIOJACHNE, OSKCIIEPUMEHT, MOACINPOBAHUE,
U3MEepEHHEe, MOJIEIb, SIBJICHHUE.

®dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHWJ, H30TOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, J3JIEKTPUYECKUI 3apsl, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, (M3NYECKHE BEIUYMHBI, CIUHHIBI W3MEPEHUs,, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, apixanue, ouochepa.

I'eorpadus: atmocdepa, runpochepa, MUHEpabl, TOPHBIE MOPOADI, MOJIE3HBIE HCKOMAEMBIE,
TOIIMBO, BOJHBIE PECYPCHI.

COJEPXAHUE YUEBHOI'O ITPEAMETA
9 kiacc

BemecTBo 1 XUMHYecKasl peaKius

Ilepnonnueckuit 3akoH. [lepuoanueckas cucrema XumMu4eckux 3eMenToB [[. . Menzeneesa.
Crpoenune aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHMUYECKHX DJIEMEHTOB IEPBBIX
TpEX MEPUOJOB, KalHs, KAJIbLIUI U UX COEIMHEHUIN B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B
[lepuoanueckoit cucreMe U CTPOCHHEM UX aTOMOB.

Crpoenue BellecTBa: BHUJbl XUMUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBHCHUMOCTh CBOICTB BelLIeCTBa OT THUIA KPUCTAIIMYECKOW PEMIETKH M BUJA XUMHYECKOM
CBSI3H.

Knaccudpukanms © HOMEHKJIaTypa HEOPraHMYECKHWX BEIIeCTB (MEXAyHapoAHas W
TpUBHaJIbHAsA). XHMHUYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCA K pa3jIMUHBIM KJjlaccaMm
HEOPraHMYECKUX COCAMHEHUMN, TeHETHUECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccuukanuss XMMUYECKUX pEakIHUid M0 pa3iuyHbBIM HpU3HAKaM (10 YHCIy M COCTaBy
Y4acTBYIOUIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(dexTy, Mo H3MEHEHHIO0 CTeneHel
OKHCIICHUS XUMHUYECKHX 3JIEMEHTOB, 10 OOpAaTMMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- H
SHAOTEPMUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE YPABHEHUSI.

[Tonatue o ckopocTH XuUMHYecKoW peakuuu. [loHsTne 00 OOpaTHMBIX UM HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHe O TOMOTreHHBIX M TeTepOTreHHBbIX peakuusx. llonsrue o
XUMHUYECKOM paBHOBeCUHM. DaKTOpbl, BIUSAIOLUIME HA CKOPOCTb XHMHUYECKON peakuuud |
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIIUTENTbHO-BOCCTAHOBUTENIFHBIE  PEaKIMH, ODJCKTPOHHBIM  0ajJaHC  OKHUCIHMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHe YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKiuii ¢ UCIOIB30BAaHUEM METO/1a HIIEKTPOHHOTO OayaHca.



Teopust >MEKTPOIUTHUECKON AMCCOIMALMU. DIEKTPOJIUTHI U He- AJIEKTPOIUThL. KaThoHbI,
aHMOHBI. MeXaHU3M JMCCOLMAIMM BEIIECTB C DPA3IUYHBIMUA BUJAAMH XUMHUYECKOW CBS3H.
Crenens aucconuanuu. CUIbHBIC U ClIa0ble AJIEKTPOIUTHIL.

Peakiun moHHOrOo OOMEHa. YCIOBHSA NPOTEKAaHHWs PEAaKUMH HMOHHOTO OOMEHa, MOJHBIE U
COKpalIéHHbIE MOHHBIC ypaBHEHHsS peakiuii. CBOICTBa KHUCIOT, OCHOBAaHHUN U COJIEH B CBETE
NPEJCTaBICHUNA 00 3JIEKTPOIUTUYECKON aucconuanuu. KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsiTve 0 runpoNKn3e Coen.

XUMHAYECKUN DKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAUIOB M HeMeTaJlJIoB (rpaduTa U anMasa), CI0KHBIX BELIECTB
(xopuga HaTpuUs); UCCIENOBAaHME 3aBHCUMOCTH CKOPOCTHM XHMHYECKOW peakiuu OT
BO3JICHCTBUS Pa3IMYHBIX (PAKTOPOB; MCCIIEIOBAHHE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, IIejaoued W coyied  (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEACHUE OIMBITOB, WUIIOCTPUPYIOUINX MPHU3HAKU MPOTEKAHUS PEaKIIHii
HOHHOTO OOMeHa (oOpa3oBaHHWE OcCajJKa, BBIICICHHE ra3a, oOpa3oBaHHE BOJIbI); OIBITOB,
WUTIOCTPUPYIOMIMX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIMil (TOpeHue, peakiuu
pas3NoXeHUs,, COCIUHEHHUs); pPAcCHO3HABaHHUE HEOPraHWYECKUX BEIIECTB C  OMOIIBIO
KaueCTBEHHBIX PEaKlUi Ha HOHBI; pEIIeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 4 X cOeTHHEHUS

OO6mas xapakrepucTka rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTEIICHU
okucaenus. CTpoeHne M (GpU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XMUMHUYECKHUE
CBOICTBa Ha mpuMepe Xjopa (B3aUMOJEHCTBHE C MeTalUlaMH, HEMEeTa/llaMH, IIe0YaMHu).
XnopoBogopoa. CossiHasi KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJTyUYeHue, npuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOAOPOJAa HAa OpPraHU3M uesjoBeka. BakHeliine XJIOpUIbl U MX HAXOXKICHHE
B IIpUpOJIE.

OO6mass xapaktepuctuka odnemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHHSL.

Crpoenue u ¢uznyecKue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEphbl. AJUIOTPOIHbIE
MoauduKanu KUCIOpoga U cepbl. XUMHYECKHE CBOMCTBA cepbl. CepoBOIOpPOM, CTPOCHUE,
¢buznyeckue U xumuueckre cBoicTBa. OKCUABI Cephbl KaK MPECTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucnora, (pu3nyUecKue W XUMHUYECKHE CBOWCTBa (0OLIME Kak MpEeACTaBUTENsS Kiacca
KHCTIOT U creurpuyeckue). XUMHUECKHE peaklUd, JeKallie B OCHOBE MPOMBIIUIEHHOTO
criocoba monyueHusi cepHoil KUCIOTHL. [Ipumenenwe. Conm CEpHON KHCIIOTHI, Ka4eCTBEHHAS
peakiusi Ha cynbdar-uoH. HaxoxneHnue cepbl U €€ COSAMHEHUN B MpHpoae. XUMHUYECKOE
3arps3HEHUE OKpYJXKAIOIIeH Cpelbl COCOUHEHUSMH Cepbl (KUCIOTHBIC JOXKIH, 3arpsa3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHHUS.

OOmast xapaktepucTuka 3jJeMeHTOB VA-rpynmbel. OcCoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHUS.

A30T, pactipocTpaHeHHE B IPUPOJIE, PU3NUECKUE U XUMUUECKUE cBolcTBa. KpyroBoport azora
B npupoge. AMMHAK, ero (pU3MYEeCKUe U XUMHUYECKHE CBOMCTBA, MOJyYEHHE U MPUMEHEHHE.
Conu aMMOHMS, X (U3NYECKUE U XMMUYECKHUE CBOICTBA, MpuMeHeHne. KauecTBeHHas: peakius
HAa HMOHBI aMMOHHs. A30THas KUCIIOTa, €€ moiyuyeHue, GU3NYecKue U XUMHUYECKHE CBOMCTBA
(oOmme Kak mpeACTaBUTENs Kiacca KHUCIOT M crenuduueckue). Vcnonp3oBaHue HUTPATOB U
coJieil aMMOHUS B KaUeCTBE MUHEPATBHBIX YI0OpeHHt. XUMUYECKOE 3arpsi3HEHUE OKPYKaromIe
Cpeabl COeIMHEHUSAMH a30Ta (KUCIOTHBIE 0K, 3arPsS3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).

®dochop, amrorpornHble Momudpukanuu (ochopa, (uU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun pochopa(V) u pocdhopHas kuciaora, Gu3ndeckne U XUMHUECKUE CBOMCTBA, MOTyUYEHHE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.

OOmast xapakrepucTuka d1eMeHTOB [VA-rpymmbel. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHUS.

VYraepon, amioTpomHble MOAM(UKALWHU, paclpoCTpaHEHHWE B MpHpoAE, (U3MYecKue u
XUMHUYEcKUe cBorcTBa. Ancopouusa. KpyroBopor yriaepoaa B mpuponae. OKCHbl yriepona, ux
¢u3nueckne W XHMMHUYECKHE CBOMCTBA, JICMCTBME HAa JKUBbIE OPraHU3MbI, IOJIy4YECHHUE
U IpUMEHEeHHue. DKoJoruueckue mnpoOsembl, CBA3aHHbIE ¢ okcuaoMm yriaepoaa(lV); rumotesa
rJ100aJIbHOTO TMOTEIUICHUS! KIIMMaTa; MapHUKOBBIA 3 (eKT. YTonbHas KUCIOTa U €€ COJIM, UX



¢bu3nyeckne U XMMUYECKHE CBOMCTBA, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-uoHBL. Vcronb3oBaHue KapOOHATOB B OBITYy, MEAWIMHE, NPOMBIILICHHOCTH U
CEJIbCKOM XO3HCTBE.

[lepBoHauanbHbIe MOHATHA OO0 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSX Yyriepona
(MeraH, 3TaH, STWIEH, AalETWIEH, 3TaHOJ], IJHULIEPHH, YKCycHas Kuciora). Mx cocraB u
XxuMudeckoe crpoeHue. IloHarme o OMONIOTMYECKHM BaXXHBIX BEIIECTBAX: MHpax, OeKax,
YIIEBOJAaX — W HMX POJIM B JKU3HM 4YEJIOBEKa. MarepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COECIUHEHUN.

KpemHuii, ero pusnueckre 1 XMMHYECKHE CBOMCTBA, MolydyeHue U npuMeHeHue. CoemHeHns
KpemHusi B nipupoje. OOmme npeacrasienus o6 okcuae kpemausa(IV) u kpeMHHEBOH KHCIOTe.
Cunukarel, HUX HCIHOJb30BAaHUE B OBbITY, MEIULMHE, IPOMBIIUIEHHOCTH. Bakueimue
CTPOUTENIbHBIE MaTepHalbl: KepamHKa, CTEKJIO, IIEMEHT, O€TOH, jkene300eToH. IIpobiemsr
0€30I1aCHOT0 MCIIOJIb30BaHUS CTPOUTENIBHBIX MATEPUAIOB B IOBCEAHEBHOM KU3HHU.

XUMHUYECKUH HKCIIEPUMEHT: U3Y4EHHE 00pa3lioB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTBI; MPOBECHUE KaUeCTBEHHbBIX PEAKLMN HA XJIOPUA-UOHBI U HAOJIOJCHUE IPU3HAKOB UX
MPOTEKAHUS; ONBITHI, OTpaKalomue (pU3MYecKHe M XWMHUYECKHE CBOMCTBA TallOTEHOB MU HX
COEAMHEHUH (BO3MOXHO MCIIOJb30BaHUE BHUAEOMATEPUAIOB); O3HAKOMJIEHHE C oOpasuamu
XJIOPUIOB (TaJIOTCHUOB); O3HAKOMJICHHE C 0Opas3laMu cepbl B €€ COCTUHEHUSMHU (BO3MOXKHO
UCIOJIb30BaHUE BMJICOMATEpUANIOB); HAOIIOAECHUE TMpoliecca OOyIJIMBaHUsA caxapa o[
JNEUCTBUEM  KOHLICHTPUPOBAHHOM CEPHOM  KHUCIOTBHI; H3Y4YCHUE XUMHYECKUX CBOMCTB
pa30aBICHHON CEepHON KHCIOThI, MPOBEACHUE KAayeCTBEHHOW peakluu Ha cyibdar-uoH U
HaOroleHue Tpu3Haka e€ MPOTEKaHMs; O3HAKOMJICHHE C (PM3WYECKHMMHU CBOMCTBAMH a30Ta,
dbochopa M uXx coeauHEeHUH (BO3MOXKHO HCIIOI30BAaHUE BHJICOMATEPHAIIOB), OOpa3laMu
a30THBIX W (QochOopHBIX YIOOpEeHHUI; MONy4YeHHe, COOMpaHWe, PACIO3HABAHWE W H3yUYCHHE
CBOWCTB aMMHaKa; NPOBEJEHHUE KaueCTBEHHBIX peakUUil Ha MOH aMMOHUS U (ochaT-HOH U
M3yYECHHUE NPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTBI
C Me/Ib0 (BO3MOJKHO HMCIIOJIb30BaHHE BUIEOMATEPUANIOB); U3yUYEHHE MOJeNIel KpUCTANINYECKUX
peméTok anmasa, rpadura, (yuiepeHa; 03HaKOMIECHHE C TPOLIECCOM aCOPOIUHN PACTBOPEHHBIX
BEIIECTB AaKTMBMPOBAHHBIM YINIEM M YCTPOMCTBOM IPOTHBOrasa; HOJy4YeHUE, coOupaHue,
pPacIIO3HAaBAHME U U3YUYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a; IPOBEICHNE KAUYECTBEHHbIX PEaKIUi Ha
KapOOHaT- M CHUJIMKAaT-MOHbl M W3yYEHUE IPU3HAKOB MX MPOTEKAHUS; O3HAKOMJIEHHE C
MPOAYKIMEH CHUIMKATHOW IPOMBIIUIEHHOCTH; PELIEHHE SKCIEPUMEHTAJIbHBIX 33Jad IO TeMe
«Baxnelinye HeMETaJUIbl U UX COCIUHEHUN.

Metaybl M MX COeIMHEHHS

OOwiast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX HOJIOXKEHUS
B Ilepuonuyeckoit cucreme xummdeckux asnemeHToB /[ M. MenzeneeBa u CTpoeHUs aTOMOB.
Crpoenne metaioB. Merauyeckass CBA3b M METAJIMYECKAs KPUCTaJUIMYecKas peneérka.
DNEeKTPOXUMHUYECKUN Psifl HanpspDKeHH MeTamioB. Du3nueckue W XUMHUYECKHE CBOMCTBA
MeTauioB. O6mmue crnocodbl NoxydeHus: MetamioB. [loHATHE 0 KOPPO3UM METaNIOB, OCHOBHbBIE
Cmoco0Bl 3almMThl WX OT Koppo3uu. CrutaBbl (CTaib, YYTyH, AIOPATIOMUHHIA, OpOH3a) M HX
IIPUMEHEHNE B OBITY U IPOMBILIICHHOCTH.

[lenounble MeTaiuibl: noJIOXKeHKHE B [lepuonnueckoi cucreme XUMuyeckux 3iaemeHToB J[. U.
MenpeneeBa; CTpOGHHE HX aTOMOB; HaxoKAeHUE B mpuponae. dusnueckne M XUMHUYECKHE
CBOICTBa (Ha mpumepe HaTpusl ¥ Kaiausi). OKCUIbI U TUIPOKCH]IBI HAaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCIUHEHUN.

[IlesrouHO3eMENbHBIE METAJUIBI MAarHUM M KaJIbLMW: 1ojoxeHue B Ilepuonnueckoi cucreme
xumuueckux uieMeHToB . M. MenzaeneeBa; cTpoeHHE MX aTOMOB; HaXOXIEHUE B IPUPOJE.
dusudeckue U XUMHUYECKHE CBOMCTBA MarHusg M Kanblusa. Bakuelimue COeIUMHEHUS KaJILIIUS
(oxcua, ruapoKcH, conn). KECTKOCTh BOBI M CIIOCOOBI €€ YCTpaHEHMUS.

AmomMuHuii: nonoxenue B llepuonnueckoil cucreme xumuyeckux anemeHroB [l U.
MenpeneeBa; CTpoeHHE aToma; HaxokaeHue B npupone. dusnueckne U XMMHYECKUE CBOMCTBA
amoMuHus. AMpOTEpHBIE CBOMCTBA OKCUAA U TUAPOKCHIA ATFOMUHHS.



Keneszo: nonoxenue B Ilepuoanyeckoi cucreme xumuueckux 3yiemeHtoB Jl. . Menneneena;
CTpOEHHE aToMa; HaxoXjaeHue B mpupoge. Du3nueckue M XMMHUYECKHE CBOMCTBA XKeJesa.
Oxcwunpl, rugpokcuabl u conm xenesa(ll) u xenesa(Ill), ux cocras, CBONCTBA U MOJTyYCHHE.

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMJICHHE ¢ oOOpa3laMi METa/lIoOB H CIUIAaBOB, WX
(bu3NYECKUMHU  CBOMCTBAMH; M3Y4YEHHE pPE3YyJbTaTOB KOPPO3HH METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUJIA KLU U HATPUS
C BOJIOM (BO3MOXKHO UCIOJIb30BaHUE BUAEOMATEPUAIIOB); UCCIEIOBAaHHE CBOWCTB HKECTKOW BOIBL;
mpoiiecca TOPEHHUsl >Keje3a B KHUCIOpoJe (BO3MOXKHO HCIIONb30BAaHUE BHUICOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKLIMi HAa MOHBI (MarHus, KaJlblKs, aJIOMUHUS, [IMHKA,
xene3a(ll) u sxenesa(Ill), memu(Il)); HaOMIOACHWE W ONMCAHUE MPOIECCOB OKPANTMBAHUS
IUIAMEHU HOHAMU HATpUs, Kalusg M KajblUs (BO3MOKHO HCIOJIb30BAaHUE BHICOMATEPHAIIOB);
uccienoBaHne aM()OTEPHBIX CBOMCTB TMAPOKCHAA ATIOMUHUS M THAPOKCHA IUHKA; PEIICHUE
SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaskHele MeTaibl U UX COeIUHEHUSD.

XuMus M OKpy:Kaomas cpeaa

Hossie MaTepuansl u TexHosoruu. BemecTBa 1 MaTepuasbl B MOBCEAHEBHOM )KM3HH YEIOBEKA.
Xumus ¥ 310poBbe. be3omacHOoe HCIONb30BaHUE BEIIECTB M XUMHUYECKHX PEAKIHid B OBITY.
[lepBass mnoMoImb MPH XUMHUYECKHX OXKOrax U oTpaBiieHUsAX. OCHOBBI 3KOJOTHYECKOMN
rPaMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKpY)Kawollel cpeasl (mpeaeibHas JOMycTHUMast
koHueHTtpanus BemectB — [1JIK). Poib xumMuu B pelnieHn# 3K0JI0THYECKUX MPOOIIEM.

[IpupoaHbIE HWCTOYHUKH YTICBOIOPOAOB (Yrojib, MPHPOMHBIN Ta3, He(TH), MPOIYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.

XUMHUYECKUH IKCIIEPUMEHT: U3ydeHHEe OOpa3IoB MaTepHaliOB (CTEKIIO, CIUIaBBI METAILIOB,
MOJIMMEPHBIE MaTEPUAIIbI).

MexnpeameTHble CBSI3U

Peanuzanus MexXnpeIMETHBIX CBSi3ed NMPU U3YYEHWU XUMHH B 9 Kjacce OCYIECTBISEeTCS
gepe3 UCIOJIb30BAaHUE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX IOHSATHH, TaK ¥ TOHSATHUH,
SBJIIOIIMXCSI CHUCTEMHBIMU JJIs OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIHMKIIA.
Peanuzanus MexnpeIMETHBIX CBSI3€H MpPU M3YUYEHUU XUMHUU B 9 Kilacce OCYILECTBIISIETCS uepe3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX IMOHSATHM, TaK W MOHITHHA, SBISIOIIUXCS
CUCTEMHBIMHU JIJIs OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01iue ecTecTBEeHHO-HAYYHbIE MOHATHUS: HAY4YHBIA (DaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHalu3,
CUHTE3, KiaccuuKaIus, NEepUOJAUYHOCTh, HAONIONECHUE, OHKCIEPUMEHT, MOJCIHUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3(D(PEeKT, TEXHOIOT s, MaTepPHAIIBL.

®dusuka: Marepusi, aroM, OJJIEKTPOH, IMPOTOH, HEWUTPOH, WOH, HYKIHUJI, H30TOIbI,
pPaMOaKTUBHOCTb, MOJIEKYJa, DIEKTPUUECKUN 3apsii, MPOBOJHUKH, IOJYNPOBOTHHUKH,
TUDJIIEKTPUKHU, (POTORIEMEHT, BEIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHCTaUIMYecKash pemeérka, CIUlaBbl, (U3NYECKHUE BEIWYHHBI,
€AMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IMIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢dotocunTes, Abixanue, Ouocdepa, 3KOocHcTeMa, MUHEpaJIbHbIE YIAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEpabl, TOPHBIE MOPOADI, MOJIE3HBIE HCKOMAEMBIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

[INIAHMPYEMBIE OBPA30BATEJIbHBIE PE3VYJIbTATBI
8 Kyacc

N3yyenne xumuu B 8 Kjlacce HANpaBlEHO HA JIOCTIKEHUE OOYYarONIMMHCSA JTHYHOCTHBIX,
METaNpeIMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS TPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS
JOCTUTAIOTCS B XOZ€ O0y4YeHHs] XUMUU B €IMHCTBE y4e€OHON M BOCHHUTATEIHHOU JESTEIbHOCTH
Opranuzanuu B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCHUMUCKUMHU COLUOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, MPHUHITHIMH B OOIIECTBE MpaBWJIaMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TpOIlECCaM CaMOIO3HAHMS, CAMOPA3BUTHS W COILMATH3AIUN
oOydJaronuxcs.

JIMYHOCTHEIE PE3yNbTAThI OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCIIC B YACTH:



IIaTpuoTHYecKOro BOCHUTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHUYECKOMY M HAYYHOMY
HACJIEUIO, TOHMMAaHHUs 3HAUEHUS XHUMHUYECKONH HayKH B KM3HHM COBPEMEHHOro OOIlecTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEPHOH HMH(pOpMAIMeld O MepeioBBIX JOCTHKEHHUSIX M OTKPBITUSIX
MHUPOBOM U OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoiicTBe
MHUpa 1 001IecTBa;

I'paxxaaHckoro BOCMTaHUS

2) TpeACTaBICHUS O COLMAIBHBIX HOPMax W TNPABWIIAX MEXIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOM, Yy4ueOHO-
HCCIIeIOBATEILCKOM, TBOPUYECKOM M APYTUX BUIAX JIEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOU
COBMECTHOI JIeATEIILHOCTH IMPH BHIMOJHEHUHN Y4E€OHBIX, [MO3HABATEIbHBIX 33]1a4, BHITIOJHEHUU
XMUMUYECKUX HKCIEPUMEHTOB, CO3JIaHUH YYEOHBIX IPOECKTOB, CTPEMIJICHHUS K B3aUMOIIOHUMAHHIO
U B3aUMOIIOMOIIM B IpOLIECCe€ 3TOM yueOHOW MAeATeNbHOCTH; TOTOBHOCTH OIIEHHUBATH CBOE
MOBEJICHUE M TOCTYNKH CBOMX TOBApUIIECH C IMO3WIMK HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCEICTBUN MOCTYIKOB;

LleHHOCTH HAYYHOI0 MO3HAHUS

3) MUPOBO33pEHYECKMX IMPEACTAaBICHUM O BEIIECTBE U XHUMHYECKOH  peakluu,
COOTBETCTBYIOILIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIONIMX OCHOBY JUISA
MOHMMAHUSA CYUIHOCTH Hay4YHOM KapTUHBI MHpa; MpeACTaBleHU 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3IX YEJIOBEKa C MPUPOJHON Cpeloil, 0 poiu
XMUMHHU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABICHHBIX HA IOJIyY€HHE HOBBIX 3HAHUH IO XHMUH,
HEOOXOUMBIX 7151 OOBSICHEHHS HaOII01aeMbIX MTPOLIECCOB U SBJICHUM;

5) mo3HaBaTeNbHONW, WH(POPMALMOHHON M YUTATENbCKOH KyIbTYPHI, B TOM YHCJIE HAaBHIKOB
CaMOCTOSITENTLHOM pabOThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOU JIUTEPATypOil, JOCTYIMHBIMH
TEXHUYECKUMH CPeACTBaMHU MH()OPMAIIHOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHUIO W TMO3HAHMIO, JIOOO3HATETBLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHON M HMCCIIEI0BATENBCKON NEATEIBbHOCTH, K OCO3HAHHOMY BEIOOpY
HAIPAaBIEHHOCTU U YPOBHS 00y4YEeHHs B IajbHeHIIeM;

DopMHPOBaHNS KYJbTYPbI 310POBbS

7) 0CO3HAHUS LIECHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOUICHHS K CBOEMY 3710POBbIO, YCTAHOBKHU
Ha 3J0pOBBI 00pa3 KHU3HH, OCO3HAHUS IIOCIEACTBUH M HENPHUATUS BPEAHBIX TNPHUBBIYCK
(ymoTpeOneHuss anKorojisi, HAapKOTHUKOB, KypeHHs), HEOOXOJMMOCTH COOJIOACHHUS IpaBUII
0€301acHOCTH NpU OOPAIICHUH C XUMUYECKIMHU BEIIECTBAMH B OBITY U peallbHOW KHU3HHU;

TpyaoBoro BOCIUTAHUSA

8) uHTEpeca K MPaKTUUIECKOMY HM3YYEHHIO Mpodeccuil U TpyAa pa3iInyHOro poja, YBaXXEHUE K
Tpyoy U pe3yjibTaraM TPYIOBOM [EATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPHUMEHEHUS
NPEIMETHBIX 3HAaHWM 10 XWMHH, OCO3HAHHOTO BbIOOpAa WHAWBUAYAIBHOM TPaeKTOPUU
MPOJOHKEHHUS 00pa3oBaHusl C Y4YETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH; yCHemHOH NpogecCHOHaNbHON AEATEIIbHOCTH U
pa3BUTHSI HEOOXOJUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCS B MPO(ECCHOHATILHOM cpefie;

IKOJOTHYECKOr0 BOCIIUTAHUS

9) sKoNOTMYECcKH 11e7eco00pa3HOro OTHOLICHHS K MPUPO/E KaK UCTOYHUKY >KU3HU Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBAaHHUS, IIOHUMAHHUS IEHHOCTH 3JI0pPOBOTO M Oe3omacHoro obpasza >KU3HH,
OTBETCTBEHHOT0 OTHOIIEHHS K COOCTBEHHOMY (HU3MYECKOMY M IICUXUYECKOMY 3J0POBBIO,
OCO3HAHMUS LIEHHOCTH COOJIIOJICHHS MPaBUII O€30M1acHOTO MOBEACHUS NpU padoTe ¢ BELIeCTBAMH,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

10) cnocoOHOCTHM TMPUMEHATH 3HAHHSA, NOJTy4YaeMble MpPU U3YyYCHHH XHMUH, JUIS PEUICHHUS
3aJa4, CBSI3aHHBIX C OKpY’KArollel MPUPOJHON CpPEeOoi, MOBBIIMICHUS YPOBHS IKOJIOTHYECKOM
KYJIbTYpBI, OCO3HAHHUS TJIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTeH MX perIeHus
MIOCPEACTBOM METOJIOB XUMUU;

11) 5KOJIOrMYECKOro MBINUIEHHUS, YMEHHUS PYKOBOJICTBOBATHCA UM B I103HABATEIbHOM,
KOMMYHHKATHUBHOW U COLIMATBHON MPAKTHKE.

METAINPEJMETHBIE PE3YJIbTATHI



B cocraBe MetanpeIMETHBIX pe3yJbTATOB BBIACNAIOT 3HAYMMble JUIsI (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHBbIE TOHATHS (3aKOH, TEOpHs, MPUHLMUII, THIOTE3a, (aKT, CUCTEMA,
IpoIecC, SKCHEPUMEHT U Jp.), KOTOpPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbIX Y4YEOHBIX
IpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOW Hay4YHOH KapTHHE MHpa, U YHUBEpCaJlbHble yueOHble AECHUCTBUs (IIO3HABATEINIbHBIE,
KOMMYHHUKATHBHBIE, PETYJSTHBHBIC), KOTOpbIE O0eCrednBa0T (POpMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHON AEATEIbHOCTH.

MertamnpeamMeTHbIe pe3yIbTaTbl OCBOCHUS 00pa30BaTEIbHOM MPOTrPaMMBI 110 XUMUHU OTPAKAIOT
OBJIaJICHUE YHUBEPCAIbHBIMU [T0O3HABATEIILHBIMU JICHCTBUSAMH, B TOM YHCIIE:

Ba3oBbIMH JIOTHYeCKUMH A€l CTBUSIMU

1) ymMeHueM HCHOoJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS IPH OCBOCHUU 3HAHMM:
pacKpblBaTh CMBICH XMMHWYECKUX MOHITUHA (BBIACJIATh MX XapaKTEpHblE IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C IPYTMMHU HOHATHSMMU), HCIIOJIB30BaTh MOHATUS Ul OOBSICHEHUS
OTACNBbHBIX (DAKTOB W SBICHHUW; BBIOMpATh OCHOBAHMS M KPHUTEPUM MAJs KiaccU(DUKAUU
XMMHMYECKUX BEIIECTB U XUMUYECKUX PEAKLMH; yCTAHABINUBATh IPUYHHHO-CIIEACTBEHHBIE CBA3U
MeX/1y 00BEKTaMHU U3yUEHUs; CTPOUTH JIOTHUECKUE PACCYKI€HUS (MHAYKTUBHBIE, 1€AYKTUBHBIE,
10 QHAJIOTUH); JeJIaTh BBIBOJbI M 3aKIIFOUECHHUS;

2) yMEHUEM IPUMEHSTH B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIE U METANPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJb3yeMble B XHMHH, MPEOOpPa30BBIBATH IIMPOKO
IIPUMEHSEMbIE B XUMUU MOJIEIbHBIE NIPEICTABICHNUS — XUMHUYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XxuMudeckas ¢GopMmyJga W ypaBHEHHME XMMHUYECKOH peakiuuu — IpU pelleHuu ydeOHo-
[IO3HABATEJIbHbIX 3a/7ay; C Y4YETOM OTUX MOJEIBHBIX IPEJICTaBICHUNW BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU M3YYaeMbIX OOBEKTOB — XMMMYECKHX BELIECTB U
XMUMUYECKUX PEaKIHif; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICIICTBEHHBIE CBS3H U
IIPOTUBOPEYMS B M3Y4acMbIX IIPOLECCAX W SIBICHUAX; NMpEAIaraTb KpUTEPUM NJISl BBIABICHMS
3THX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOUPATH CIIOCO0 perieHus y4eOHOM
3ajjauu (CpaBHUBATb HECKOJBKO BapHUAaHTOB peEIIEHUs, BbIOMpaTh HaubOosiee MOAXOISIIUN ¢
Y4ETOM CaMOCTOSITEJIBHO BBIJICTICHHBIX KPUTEPHUEB);

Ba3oBbpIMH HccIe10BaTEILCKUMH JeHCTBUIMU

3) yMEHMEM HCII0JIb30BATh IIOCTABJIEHHBIE BOIIPOCHI B KA4ECTBE MHCTPYMEHTa IO3HAHHUSA, a
TaKKe B KadyecTBE OCHOBBI JuId (OPMHUPOBAHMS THUIOTE3bl IO IPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHMIA;

4) npuoOpeTeHue OmbITa MO IUIAHUPOBAHMIO, OPraHU3allMd U IMPOBEJECHUI0 YYEHHYECKHX
HKCIEPUMEHTOB: YMEHHE HA0JI0JaTh 32 XO/IOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATE €ro
pe3yabTar, (opMyIMpoBaTh OOOOIIEHMS W BBIBOABI IO pe3yjbTaTaM IPOBEAEHHOIO OIBITA,
HCCJICTIOBAHMSI, COCTABIISATh OTYET O TpoAeTIaHHON paboTe;

Pa6oroii ¢ ungpopmanuei

5) yMeHHeM BbIOWpATh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HH()OPMAIIHIO Pa3IMYHBIX BUJIOB
1 GOpM MPEJCTABICHUS, OIYYaeMYI0 U3 pa3HbIX HCTOUYHUKOB (Hay4YHO-IIOMyJIIpHAsl JUTEpaTypa
XMMUYECKOTO COJEP)KaHUs, CHOpaBOYHbIE TOCoOMs, pecypchl MHTepHeTa); KpUTHUECKU
OLIEHMBATh IPOTUBOPEUYHMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHUEeM NMPUMEHATh PA3ITUYHBIE METO/IBI U 3aIPOCHI IPU MOUCKE U 0TOOpE MH(pOpMAIMU U
COOTBETCTBYIOILIMX JAAHHBIX, HEOOXOAMMBIX JIJIs1 BHIIOJHEHUS YUEOHBIX U [TO3HABATENIbHBIX 3a7a4
OTPENeIEHHOTO THIA; MPHOOPETEHHE OIbITa B 00JACTH HCIOJB30BaHUS HH(OPMAIIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOIMH, OBJIAJCHUE KyJIbTYpOU aKTUBHOI'O MCIIOJIB30BAHUS PA3IHYHBIX
MIOUCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJbHYIO (opMy mpencTaBlieHHUs
MHPOPMALIMU U WUIIOCTPUPOBATH peIllaeMble 3aJaud HECIOXKHBIMM CXE€MaMM, JuarpamMMami,
apyrumu popmamu rpaduku ¥ IX KOMOMHALIUSIMU,

7) yMEHMEM HCIIOJIb30BaTh M aHAIM3MPOBATh B IIpolecce Y4eOHOW M HCCIIeA0BATEIbCKON
JESTeTbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIICHHOCTH, CEJIbCKOTO XO035IICTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPY KaIOLIEH PUPOIHON CPEBL;

YHuBepcaJlbHbIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMU



8) yMmeHueM 3agaBaTh BONPOCHI (B XOJA€ JHalloTa W/WIM JTUCKYCCHM) IO CYIIECTBY
oOcyxgaeMoli TeMbl, (HOPMYJIHPOBATh CBOW TPEUIOKCHHUS OTHOCHUTEIHHO BBITIOJTHCHHS
MIpeI0KEHHON 3a1auH;

9) nmpuoOpereHUE OMBITA TPE3CHTAIMU  PE3YJIbTATOB  BBIMIOJHEHUS  XHUMHUYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOIrO OMbITa, JAOOPAaTOpHON paboOThl MO HCCIEAOBAHUIO CBOICTB
BEIIECTB, YIEOHOTO MPOCKTA);

10) 3auHTEpEeCOBAaHHOCT, B COBMECTHOM €O CBEpCTHHKAMU MO3HABATENbHOU U
HCCIIEIOBATEIBCKON JIEATEIIFHOCTU TPH PEIICHUH BO3HHMKAIOIIUX NpoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB M COTJacoBaHMA NO3MIMHA (00CyXKIeHHsS, OOMEH MHEHHUSIMHU, «MO3TOBBIC
IITYPMBI», KOOPAHHAILIUS COBMECTHBIX JCUCTBUM, OMPEICICHIE KPUTEPUEB TI0 OIICHKE KayecTBa
BBITIOJIHCHHOW PabOTHI | JIp.);

YHuBepcaIbHbIMH PEryJSITUBHBIMHU JAefCTBUSIMH

11) ymMeHueM caMOCTOSITENIEHO ONPEIENITh eI IeATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh W MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JIESATEIBHOCTH, BHIOUPATH
HaubOosnee A¢¢eKTuBHbIE CHOCOObI pelleHHs Y4YeOHbIX M TO3HaBaTeNbHBIX  3a/ad,
CaMOCTOATEIIBHO COCTaBJIATh WM KOPPEKTUPOBATH IPEUIOKEHHBIM aIrOpUTM ACUCTBUH IIPU
BBITIOJTHEHUH 3a/laHui ¢ Y4€TOM IIOJIy4eHHUsI HOBBIX 3HAHUI 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIHsIX; OLIEHUBATh COOTBETCTBUE MOJIyYEHHOTO pe3yJibTaTa 3asBJICHHOM LIEH;

12) ymMeHueM UCTonIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MpelaraeMble B YCJIOBUH 3a/1aHUH.
MNPEIMETHBIE PE3YJbTATHBI

B cocraBe mpeaMeTHBIX pPeE3yNbTaTOB [0 OCBOCHUIO 00S3aTENBHOTO  COJAEPIKAHUSA,
YCTAHOBJICHHOTO JaHHOW TpUMEpHOW paboueld NporpaMMoOM, BBIJEISIOT: OCBOCHHBIC
OoOy4alolMMHUCS Hay4HblE 3HAHMS, yYMEHHS W CHOcOObl JEHCTBU, crenudpuyeckue s
MpeIMeTHOW 00macTh «XUMHUs», BHIBI ACSITEILHOCTH TO TMOJTYYCHHIO HOBOTO 3HAHUSA, €T0
MHTEPIIpeTaluy, TPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyalIHSX.

[IpenmeTHbie pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYYAIOUIMXCS CIEAYIOMINX
YMEHUH:

1) packpvisamv cmbici OCHOBHBIX XHUMHUYECKUX TMOHSTHWA: aToOM, MOJIEKYyJa, XUMHYECKUN
AJIEMEHT, MIPOCTOE BELIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJIHAS W HEOIHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsh M MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBas JI0JII XMMHUYECKOrO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIH 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHE, COJIb, SJIEKTPOOTPHUIIATEIBHOCTD, CTETICHb OKUCIICHUS, XMMUYeCKast
peakuusi, Ki1accuUKalMs peakuil: peaklud COCIUHEHMs, PEeakIUH pa3jIoKeHHUs, peaKiuu
3aMeIIeHus], peakliui 00MeHa, 9K30- U IHIOTEPMUUYECCKHE PEaKIUH; TeIII0BOH dPPEeKT peakium;
SJIpO aToOMa, PIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpoUTaib, pauyCc aToMa, XUMHYECKasl CBSI3b,
MOJISIpHAsl U HETOJsIpHAsT KOBAJCHTHAs CBsI3b, MOHHAs CBs3b, MOH, KaTHOH, aHWOH, PacTBOp,
MaccoBasi J10Ji1 BelecTBa (MPOLIEHTHAs KOHIIEHTPAIHs) B paCTBOPE;

2) unnmocmpupoganv B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. M. 1) U MPUMEHATH
9TH MOHATHS MPU ONUCAHUU BEIIECTB U UX MPEBPAILECHUII;

3) ucnonvzosame XUMUYECKYIO0 CUMBOJIUKY JJISi COCTABJICHUS (POPMYJI BEIIECTB U YpaBHEHHA
XUMHUYECKUX PeaKIIUii;

4) onpedensimb BaJCHTHOCTh AaTOMOB DJJICMEHTOB B OHWHApPHBIX COCIUHCHHSX; CTEICHb
OKHCIICHUS SJIEMEHTOB B OMHAPHBIX COCAMHEHUSX; IPUHAIEKHOCTD BEILIECTB K ONPEICIEHHOMY
KJIACcCy COeAMHEHHMU 1O QopMmyiaMm; BHJ XUMHYECKOH CBs3uM (KOBaJCHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

5) packpvisams cmbicn llepuoanueckoro 3akona [[. WM. MenneneeBa: JaeMOHCTpUPOBATH
MMOHMMAaHUE MEePUONUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IMOJIOXKEHHUS B
[lepronuyeckoil cucteme; 3aKOHOB COXPAaHEHHSI MAacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO Y4YEeHHs, 3aKOHAa ABOTaJpo; ONKUCHIBATh U XapaKTepHU30BaTh TaOIMUHYIO (hopmy
[Teproguueckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB: Pa3lindarh MOHSATHS «TJIABHAs MOATPYyIIa
(A-rpynma)» u «mo6ounas noarpymnmna (b-rpymma)», Mansie ¥ OOJIbIINE MEPUOIBI; COOTHOCHTH
0003HAYCHUS, KOTOpbIe UMEIOTCs B Tabnwmie «[lepruogudeckasl cucTeMa XUMUYECKUX DJIEMEHTOB
J. . MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHUYECKHUX



AJIEMEHTOB (COCTaB M 3apsf sjpa, oOIee YHUCIO DJIEKTPOHOB M paclpelesieHne HuX Io
3JIEKTPOHHBIM CJIOSIM);

6) xknaccuguyuposams XUMUYECKUE DIIEMEHTHI; HEOPraHHMYECKHE BEIEeCTBA; XHUMHUYECKUE
peakiuu (1o YHUCITy U COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY (D (]EKTy);

7) xapaxkmepusoeams (onucviéams) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB pPa3IUYHBIX
KJIAaCCOB, MOJTBEPK/Iasi OMUCAHUE MPUMEpPaAMU MOJEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLUM;

8) npoenosupoeams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX Kadye€CTBEHHOIO COCTaBa;
BO3MOKHOCTH IIPOTEKAHUS XMMUYECKUX MPEBPALLECHUN B PA3JIMYHBIX YCIOBHUSX;

9) 6viuucasmMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB; MacCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA 10 OpMYyJie COSAMHEHUS; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
IIPOBOJUTH PACUETHI 110 YPABHEHHUIO XUMHUECKOU pEaKIvy;

10) npumensime OCHOBHBIE OIEpAlMM MBICTUTENLHON ACSITETbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, O00O00IIEeHHEe, CHUCTEMATH3aIUI0, KIACCU(UKAIMIO, BBISBICHUE TMPUIMHHO-
CIIEICTBEHHBIX CBS3€M — I U3Y4YEHUS CBOMCTB BELIECTB M XHMHYECKUX PEaAKIIMil;
€CTeCTBCHHO-HAyUHbIE METOJbl IMO3HAHMUS — HaAONIOJCHHE, H3MEpPEHHEe, MOJEIHPOBAaHNE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

11) credoéams paBUIaM  TMONB30BAHHUS ~ XUMHYECKOH  TOCYyIOH ©  J1abOpaTOPHBIM
o0opy/loBaHUEM, a TaKXKe [paBHiaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUHM C
WHCTPYKIMSAMU TI0 BBIMIOJIHEHUIO J1a00paTOPHBIX XHMHYECKUX OIBITOB MO MOJYYCHUIO H
COOMpPaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOpPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpPEACIIEHHON MacCOBOM JIOJIEd PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M IPOBOIAUTH
XUMHUYECKHE SKCIIEPUMEHTHI M0 PACHO3HABAHMIO PACTBOPOB WLIEJIOYEH U KUCIOT C IOMOIIBIO
MHIUKATOPOB (JIAKMYC, (heHOIPTaTICHH, METUIOPAHXK U JP.).

I[INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDI
9 kiacc

N3ydenne xumun B 9 Kiacce HaApaBlIEHO HA JOCTUKEHHE 00YyJarOIUMUCS TUYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.
JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE  pe3yNbTaThl OCBOEHHS IPOrPpaMMBbl OCHOBHOTO o00miero oOpa3oBaHUs
JOCTUTAIOTCS B XOZ€ O0y4YeHHs] XUMUU B €IMHCTBE y4e€OHON M BOCHHUTATEIHHOU NEATEIbHOCTH
Opranuzanuu B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCHUMUCKUMU COLUOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMHM, MPHUHIATHIMH B OOIIECTBE IMpaBWJIaMU U HOPMaMH
MOBEJCHUS U CHOCOOCTBYIOT MpOIIECCAaM CAaMOIO3HAHMS, CAaMOPa3BUTHA M COLMAIN3ALUI
oOydJaronuxcs.

JIMYHOCTHBIE PE3yNIbTAThI OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCIIC B YACTH:

IIaTrproTHYeCKOro BOCIMTAHUS

1) LIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY W HAYYHOMY
HACJIEIUIO, TOHMMAHHUs 3HAUEHUS XMUMHUYECKONH HayKH B KM3HHM COBPEMEHHOrO OOIleCcTBa,
CIIOCOOHOCTH BIIAJICTh JOCTOBEPHON HH(OpPMAIMECH O MEPEeIOBLIX JOCTHKCHUSX M OTKPBITHUSIX
MHUPOBOM M OTEYECTBEHHON XMMHUU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 yCTpoOiicTBe
MUpa 1 0011ecTBa;

I'paxxaaHcKkoro BoCnMTaHus

2) mpenacTaBiIEHUS O COLMAIBHBIX HOPMAax MW IMpaBWJIaX MEXKIWYHOCTHBIX OTHOUICHUH B
KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, Yy4ueOHO-
HCCIIeIOBATEILCKOM, TBOPUYECKOM M APYTUX BUIAX JIEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOU
COBMECTHOI JIeATEIIbHOCTH MPH BBIMOJHEHUH Y4e€OHBIX, [M0O3HABATEIbHBIX 33]1a4, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB, CO3JJaHUH YUYCOHBIX MPOEKTOB, CTPEMIICHUS! K B3aMMOIIOHUMAHHIO
U B3aUMOIIOMOIIM B IpoliecCce€ 3TOM ydeOHOW MAeATeNbHOCTH; TOTOBHOCTH OIIEHHUBATH CBOE
MOBEJICHUE U TIOCTYIKH CBOMX TOBApHINEH C IMO3MUIIMH HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUSA

3) MUPOBO33pEHYECKMX IMPEACTAaBICHUM O BEHIECTBE U XHUMHYECKOH  peakluu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U COCTABJISIOIIMX OCHOBY MJIf



IIOHUMaHMsA  CYIIHOCTM HAy4YHOM KapTUHBl MHpPA; MPEJICTaBIEHHMH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3AX YEJIOBEKa C MPUPOJHON Cpeloil, 0 poiu
XMMUH B IO3HAHUM ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABICHHBIX HA IOJIyY€HHE HOBBIX 3HAHUH IO XHMUH,
HEOO0XOIUMBIX U1 00BSICHEHUS HAOJII0JaeMbIX IIPOLIECCOB U SIBJICHUM;

5) mo3HaBaTeNbHOW, WH(POPMALMOHHON M YUTATENbCKOH KyJIbTYpHI, B TOM YHCJIE HAaBHIKOB
CaMOCTOSITENIbHOM pPaboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIMTEPaTypoH, AOCTYIHBIMU
TEXHUYECKUMU CPeACTBaMHU MH()OPMAIIHOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOY4YEHHUIO U MO3HAHMIO, JIFOO03HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHON U HMCCIEIOBATENBCKON NEATEIbHOCTH, K OCO3HAHHOMY BEIOOpY
HaMpaBJIEHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEeM;

DopMHPOBaHNS KYJbTYPbI 310POBbA

7) 0co3HaHMS LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 370POBBIO, YCTAHOBKU
Ha 3J0pOBBI 00pa3 KHU3HH, OCO3HAHUS TIIOCIEACTBUH M HENPHUATUS BPEAHBIX TNPHUBBIYCK
(ymoTpeOneHuss anKoroJisi, HAapKOTHUKOB, KypEHHUs), HEOOXOJAMMOCTH COONIOACHHUS IPaBUII
0€301acHOCTH NpU OOPAIIEHUH C XUMUYECKHMHU BEIIECTBAMH B OBITY U peallbHOW KHU3HH;

TpyaoBoro BOCIUTAHUA

8) uHTEepeca K MPaKTUUIECKOMY M3YYEHHIO Mpodeccuid U TpyAa pa3InyHOro poja, YBaXXEHUE K
TPpyAy M pe3ynbTaTaM TPYJOBOH [EATENbHOCTH, B TOM YHCIE€ Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAaHWM 10 XWMHH, OCO3HAHHOTO BbIOOpAa WHAWBUAYAIBHOM TPaeKTOPUU
IIPOAOJDKEHHUs O0pa30BaHUs C Y4YETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH; yCHemHoH NpogecCHOHaNbHON AEATEIIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHMI; TOTOBHOCTh a/lalTUPOBATHCS B MPO(ECCHOHAIBHON Cpefe;

IKOJOTHYECKOr0 BOCIIUTAHUS

9) sKonornYecky 1eaecoo0pa3HOro OTHOIIEHUS K IPUPOJIE KaK UCTOUYHUKY XKH3HHU Ha 3emile,
OCHOBE €€ CyIIEeCTBOBAaHHWS, IIOHUMAHHUS IEHHOCTH 3JI0POBOTO M Oe3omacHOro obpasza >KU3HH,
OTBETCTBEHHOI'O0 OTHOLIEHUS K COOCTBEHHOMY (PU3MUECKOMY M MCHUXHUYECKOMY 3/10POBbIO,
OCO3HAHMUS LIEHHOCTH COOJIIOJICHHS MPaBUII O€30M1acHOTO MOBEACHUS pU padoTe ¢ BELIeCTBaMH,
a TaKXKe B CUTYaLUsIX, YTPOKAIOIINX 310POBBIO M KU3HH JIHOACH;

10) cnocoOHOCTHM TMPUMEHATH 3HAHHSA, NOJTy4YaeMble MpPU U3YyYCHHH XHMUH, JUIS PEUICHHUS
3ajjay, CBSA3aHHBIX C OKpPY’KaIOLIEH MPUPOAHON Cpenoll, MOBBIILICHUS YPOBHS 3KOJIOTMYECKOMN
KYJIbTYpBI, OCO3HAHHUS TJIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTeH MX perIeHus
IIOCPEJICTBOM METO/I0B XUMHH;

11) SKOJIOrMYECKOro MBINUIEHUS, YMEHHMS PYKOBOJICTBOBATbCSA UM B I103HABATEIbHOM,
KOMMYHHUKaTUBHOHM M COLIMAJIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe MetanpenMETHBIX pe3yJbTATOB BBIACNAIOT 3HAYMMble JUISI (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHBbIE TOHATHS (3aKOH, TEOpHs, MPUHILMUI, THIOTe3a, (aKT, CUCTEMA,
IpoIecC, SKCIHEPUMEHT U Jp.), KOTOpPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbIX Y4YEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOW Hay4YHOH KapTHHE MHpa, U YHUBEpCaJlbHble yueOHble AECHUCTBUs (IIO3HABATEINIbHBIE,
KOMMYHHUKATHBHBIE, PETYJSTHBHBIC), KOTOpbIE O0eCrednBa0T (POpMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYIECTBICHUIO YUEOHON AEATEIbHOCTH.

MertamnpeamMeTHbIe pe3yIbTaThl OCBOCHUSI 00pa30BaTEIbHOM MPOTrPaMMBI 110 XUMUHU OTPAKAIOT
OBJIa/ICHUE YHUBEPCAIbHBIMU [103HABATEIbHBIMU JICHICTBUAMH, B TOM YHCIIE:

Ba3oBbIMM JIOTHYECKMMU eI CTBUSIMH

1) ymMeHueM HCHOoJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS IPH OCBOCHUU 3HAHMM:
pacKpeIBaTh CMBICT XHMHYECKHX TOHSATHHA (BBIIEIATh MX XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C IPYTMMH HOHATHSIMMU), HCIIOJIB30BaTh MOHATUS Ul OOBSICHEHUS
OTACTBHBIX (DAKTOB W SBICHHUW; BBIOMpATh OCHOBAHMS M KPUTEPUM JJs Kiaccu(UKAUU
XMMUYECKHUX BELIECTB U XUMHUUECKUX PEaKLUil; yCcTaHaBINBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MEXTy 00BEKTaMU U3YyYEHUSI; CTPOUTH JIOTHYECKUE PACCYkKICHUS (MHAYKTUBHBIC, IeAyKTUBHbIC,
10 QHAJIOTUH); JAeJIaTh BBIBOJbI M 3aKIIIOUEHHUS;



2) yMeHUEM IMPUMEHSTh B Mpollecce MO3HAHUS MOHATHS (IPEeIMETHbIE U METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPEOOPa3OBBIBATH MIMPOKO
MPUMEHSEMbIE B XUMUU MOJIEJIbHBIE TPEICTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XUMUYeckas (opMyJa W ypaBHEHHE XHMHUYECKOH peakiuu — TMpH pPEUICHHH Yy4eOHO-
MO3HABATENIbHBIX 3a/lay; C Y4ETOM OSTUX MOJENBHBIX MPEJICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKUA M3YYaeMbIX OOBEKTOB — XMMHMYECKHX BEIIECTB U
XUMHYECKUX PEaKLU; BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYUHHO-CJIEICTBEHHBIC CBSI3U U
IIPOTUBOPEYMS] B M3Y4YaeMbIX IpoLEccax M SIBICHUAX; INpeajgaraTb KpUTEPUM JJISl BBISBICHUS
ATUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL; CAMOCTOATEIHHO BEIOMPATH CIIOCO0 peleHus yueOHo
3aJaud (CpaBHHMBAaTh HECKOJBKO BapHaHTOB pEIICHUs, BbIOMpATh HauOosiee MOAXOASIIUN C
y4€TOM CaMOCTOSATEIBHO BBICICHHBIX KPUTEPHEB);

Ba3oBbIMM HcCiIe10BaTeIbCKUMH JeHCTBUAMHU

3) yMeHHMEM HCIIOJIb30BaTh MMOCTABIIEHHBIE BOIPOCHI B KAaueCTBE MHCTPYMEHTa MO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI Ui (POPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE IMPABMIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA;

4) mpuoOpeTeHne OmbITa MO IUIAHUPOBAHHMIO, OPraHU3allMd M TPOBEICHUIO YYCHHYECKHX
AKCIIEPUMEHTOB: YMEHHE HAOII0AaTh 32 XOJ0M IPOIIECcca, CAMOCTOSTENIbHO IPOrHO3UPOBAThH €T0
pe3yabTatr, (opMyIHpoBaTh O0OOIIEHMS W BBIBOABI MO pe3yjbTaTaM HpPOBEAEHHOTO OIIBITA,
UCCJIETOBAHMsI, COCTABIISATh OTUYET O MpojesaHHON padoTe;

Pa6oToii ¢c nngopmanmeit

5) ymMeHueM BbIOMpaTh, aHAJTU3UPOBATH U UHTEPIIPETUPOBATh UH(POPMALIMIO PA3TUUYHBIX BHJIOB
1 GOpM MpEeICTaBICHHS, OTYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIIpHAst TUTEpaTypa
XUMHUYECKOTO COJIep’KaHusl, CIpaBOYHbIE mocoOus, pecypchl HMHTepHeTa); KpUTUYECKU
OLIEHMBATh IPOTHUBOPEUYHMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

6) yMeHHEM MPUMEHATH PAa3IMYHbIE METO/IbI M 3aIIPOCHI MPU MOKUCKE U 0TOOpe HHPOpMAITUN U
COOTBETCTBYIOIIHMX JAHHBIX, HEOOXOAUMBIX JIJIsl BHITIOJTHEHUS YIEOHBIX U TO3HABATEIILHBIX 3a/1a4
ONpeAeNEHHOr0 THUIA; NMPUOOPETeHHE OmbITa B 00JACTH HCHOJIb30BaHUS WHGOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOIHH, OBJIaJIEHUE KyJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM; CaMOCTOATEIbHO BBIOMPATh ONTHUMAIbHYI (OpMy MpencTaBiIeHUS
MHPOPMALIMK U WUIIOCTPUPOBATH PEIIAeMbIe 33aJa4yd HECIOXHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu opmMamu rpadUuKu ¥ ©X KOMOUHAIIUSIMU;

7) yMEHHEM WCTOIb30BaTh M AHAIM3HPOBATH B Ipolecce Y4eOHOH M HCCIIeT0BATEIhCKOM
NesITeIbHOCTA HH(OPMALIKIO O BIMSHUM MPOMBIIIIEHHOCTH, CEJIbCKOTO X03sIICTBa U TpaHCIOPTa
Ha COCTOSIHHE OKPY>KaroLlel NPUPOJHON CPELBI;

YHuBepcaabHbIMH KOMMYHHMKATUBHBIMH e CTBUSIMU

8) yMeHueM 3amaBaTh BOMPOCH (B XOJA€ JHAIOTa W/WIM JUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMoil  TeMbl, (OPMYJIHPOBATh CBOM NPEJIOKEHHUS OTHOCHUTEIBHO BBIMOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

9) nmpuoOpereHue OMbITa TMPE3CHTAUU  PE3YJIbTATOB  BBIIIOJHEHUS  XHUMHYECKOTO
SKCHIepUMeHTa (J1a00paTOpPHOTO OMbBITA, JIAOOPATOPHOW pabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);

10) 3aMHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEpPCTHUKAaMHU I[I03HABATEIIbHOW U
UCCJIEIOBATENLCKOM NIEATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE YyuéTa
O0IIMX HMHTEPECOB W COTJIACOBAHMS MO3UIMHN (00CYXKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMSA COBMECTHBIX JCHCTBUM, OINpe/lelieHe KPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI | . );

YHuBepcaabHbIMH PeryJsITUBHBIMU JAeliCTBUSIMH

11) ymMeHueMm caMoCTOSITEILHO ONPEENIATH eI IEATENbHOCTH, IJIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIUPOBATh W MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JESATEIILHOCTb, BHIOUPATH
HanOonee H(QeKTUBHbIE CIMOCOOBI pEHIeHHsT y4YeOHbIX W MO3HABATENBHBIX  3ajad,
CaMOCTOSITENIFHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEUIOKEHHBINH aNrOpUTM JCHCTBUI MpH
BBITMIOJIHCHUH 33aJaHUN C Y4ETOM IIOJYyYEHHMS HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIMIX; OLICHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3yJibTaTa 3asBJICHHON LEIIH;

12) ymeHueM Ucnonb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPelaraéMble B YCJIOBUM 3a/laHUM.



HPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX PpE3yNbTAaTOB 10 OCBOCHHIO OO0S3aTENBHOIO  COAEPIKaHUs,
YCTAaHOBJICHHOTO JIaHHOW TMpUMEpHON pabouell MpOrpaMMoil, BBIACNAIOT: OCBOCHHbBIE
o0y4arolMMHUCS Hay4Hble 3HAHUWs, yMEHUS U CIOCOOBI JeicTBUH, cnenuduyeckue s
npeaIMeTHOW o0nactu «XUMHUS», BUIBl ACSITEILHOCTU MO TMOJIYYCHHIO HOBOTO 3HAHHUA, €ro
MHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

[IpenMeTHble pe3ynbTaThl MPEACTABICHBI OTPaKaOT CHOPMHUPOBAHHOCTH y OOYyUaAIOLIUXCA
CHEAYIOLIUX YMEHUN:

1) packpvieamv cmbici OCHOBHBIX XUMHYECKHUX MOHSITHI: XMMHUYECKUH JJIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KaTHOH, aHHUOH, IIPOCTOE BEIIECTBO, CIO0KHOE BELIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIEHUS, XUMHUYECKas peaklMs, XUMHUYECKas CBSA3b,
TETIOBON 3PQEKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PACTBOP; IEKTPOIHUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJIMTUYECKAs] JUCCOLUAIIMS, pPEaKIMU HOHHOrO OOMEHa, KaTalau3aTop, XHMHYECKOe
paBHOBecHe, OOpaTUMblE M HEOOpaTHMbIE pPEaKIHH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakluMH, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHUCIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(OTEepHOCTh, XUMUYECKasA CBSA3b (KOBAJICHTHAS, MOHHASA, METAIMUYECKAs), KPUCTAJUTMYECKast
peméTKa, KOppO3Wsl METaJUIOB, CIUIaBbl; CKOPOCTh XHMMHUYECKOMW pEakUHH, MPEeAesIbHO
nomyctumas konreHTpanus (I1JJK) Bemectna;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. 1. 1) U MPUMEHSTH
9TH MOHATHS PU ONUCAHUU BELIECTB U UX NIPEBPALLEHUI;

3) ucnonv3osams XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBIICHUSI (JOPMYJT BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIUM;

4) onpedensams BaJCHTHOCTb U CTENEHb OKUCICHHSI XUMUYECKUX DJIEMEHTOB B COCIUHEHMSIX
pPa3IMYHOrO COCTaBa; IPUHAMJIECKHOCTh BEIIECTB K OINPENCIEHHOMY KIIACCy COCIMHEHHMU I10
dbopMyniaM; B XUMUYECKOU CBS3H (KOBaJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPTaHUYECKUX
COCAMHEHUSIX; 3apsii MOHA MO XUMHYECKOW (hopMmyJsie; XapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COEAMHEHUM, TUIl KPUCTAIIMYECKOM PEeIIETKH KOHKPETHOTO BELIECTBA;

5) packpwvisams cmwbica [lepuonnueckoro 3akona . Y. MenaeneeBa u JeMOHCTPUPOBAThH €0
MOHMMAaHUE: OINMCHIBATh M XapakTepu3oBaTh TabnuuHyro (opmy Ilepuoanueckoil cucremsl
XMMUYECKHUX HJIEMEHTOB: Pa3lInyaTh MOHATUS «TJaBHAsA MOArpynma (A-rpymnmna)» U «mododHas
noarpynna (b-rpymnma)», Manble W OOJbIIME MEPUOIBI; COOTHOCUTH O0O3HAUYEHHS, KOTOpHIE
UMEIOTCS B TEPHOAMYECKON TaOJHUIE, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjipa, oOliee YUCIIO JIEKTPOHOB U paclpeesieHHe UxX
T10 JIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B N3MEHEHHU CBOMCTB AJIEMEHTOB
U UX COCAMHEHUM B Mpelenax MajblX MEPUOJIOB U TJABHBIX MOATPYIII C YUYETOM CTPOCHHS UX
aTOMOB;

6) xknaccuguyuposams XUMUYECKUE DIIEMEHTHI; HEOPraHMYECKHE BEIECTBA; XHUMHUYECKUE
peaknuu (1o YMCIy M COCTaBy y4YacTBYIOIIMX B PEAKLMHU BEILIECTB, IO TEIUIOBOMY 3 (deKTy, Mo
M3MEHEHUIO CTENeHEeH OKUCICHHSI XUMUYECKHUX JIEMEHTOB);

7) xapaxmepuzoeams (OMUCHIBATE) 0O0MME W CHeNU(UISCKUE XUMHYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPAKAAsl ONMUCAHUE NIPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUM;

8) cocmaenamob ypaBHEHUS AIIEKTPOIUTHYECKON AMCCOIMALIMU KHUCIIOT, IeJIo4Yeil U coiei;
MOJHBIE ¥ COKpalIEHHbIE YpaBHEHHs pEakIUii HMOHHOTO OOMEHa; ypaBHEHHS pEaKIHi,
MOATBEPKJAOIINX CYHIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKIY BEIIECTBAMM pPa3IU4HbIX
KJIaCCOB;

9) packpvisamv  cywHOCMb OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX — PEaKIUil  MOCPEACTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

10) npoenosuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;, BO3MOXKHOCTU
IIPOTEKAaHUS XMMUUYECKUX MPEBPAILCHUN B Pa3JINYHbIX YCIOBHUSX;

11) vruucnsams OTHOCUTENBHYIO MOJEKYJSPHYIO U MOJISIPHYIO MacChl BELIECTB; MacCOBYIO
JIOJTI0 XUMHYECKOT0 AJIEMEHTa 0 (OopMyJIe COSTUHEHHS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU PEaKIIMH;



12) cnedosams ipaBuiIaM  TIOJIB30BAHUS ~ XMMHYECKOH  TOCy#Hoil ®  1a0OpaTOpHBIM
o0OpylOBaHUEM, a TaKkKe IpaBwiaM OOpalleHHs C BEIeCTBAMH B COOTBETCTBUU C
MHCTPYKIMSAMHU 110 BBIIOJHEHUIO JTa0OPATOPHBIX XHMHUYECKUX OIBITOB IO IOJIYYECHUIO W
cOOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIJICKHCIIOTO rasa);

13) nposooums peakiyy, NOATBEPKAAIOIINE KaueCTBEHHBIH COCTaB pA3IMYHBIX BEIECTB!
pacro3HaBaTh OINBITHBIM IMyTEM XJIOpUI-, OpOMUA-, HOAMUMI-, KapOoHaT-, ¢docdar-, CHIUKaT-,
cynbhar-, THIPOKCHI-WOHBI, KATHOHBl aMMOHHMS ¥ HOHBl HM3YYEHHBIX  METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX BEILECTB;

14) npumensms OCHOBHBIE ONEPALMH MBICIUTEIFHON AEATENBHOCTH — aHAJIM3 M CHHTE3,
cpaBHEHHE, 0000IIEHUE, CUCTEMAaTU3AINIO, BHISBJICHUE IPUIMHHO-CIIEICTBEHHBIX CBSI3€H — /IS
W3y4YCHUS] CBOMCTB BEIIECTB U XMMUYECKUX PEaKIMH; €CTECTBCHHO-HAYYHBIE METObI TO3HAHHS
— HabroIeHNe, U3MEPEHUE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIH ).
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/1

HanmenoBanue paszieiion
1 TEM IIPOTPAMMBI

KonnuecTBo yacoB

JlaTa

BCETO

KOHTPOJIbHBIE
paboThI

MPAKTHICCKHEC
paboTHI

U3Yy4YEeHUs

Buasl gesTenbHOCTH

Bubl,
KOHTPOJIS

bopmbl

DJIEKTPOHHbBIE
(undpossie)
oOpa3oBaTeNbHbIC

pecypcsl

Paznen 1. HepBOHa‘{aﬂbHHe XUMHNUYCCKHEC ITOHATHUA

1.1.

XMy — BaKHAs
00J1aCTh €CTECTBO3HAHMS
Y MPAKTUYECKOU
NeITCILHOCTH YEIIOBEKA

5

0

PackpbIBaTh posib XMMUU B
IIPUPOJE U )KU3HU YEJIOBEKa, €€
CBS3b C JIPyI'MMHU HayKaMH;
PasnuuaTh yuCTHIE BEeLIecTBa U
CMeCH; OJHOPOJHbIE U
HEOJHOPO/IHBIE CMECH;
Paznuuate dusznyeckue u
XUMHUYECKHE SBJICHUS;
OnpenensaTs NPU3HAKU
XUMHUYECKHX PEaKLUil U yCIOBUS
UX IPOTEKAHHUS;

CnenoBatb npaBuiiaM
H0JIb30BAHUS XUMHUYECKOI
NOCyZ0H U J1abopaTOPHBIM
000pyI0BaHUEM, A TAKIKE
npaBuiIaM OOpaLICHHUS C
XMMHUYECKMMU BEIIeCTBAMU B
COOTBETCTBUH C MHCTPYKLHUSIMU
IO BBINOJIHEHUIO TPAKTUYECKUX
pabor;

YcrHbiid OIIpoC;
ITucbMeHHBIH
KOHTPOJIb;
[IpakTrueckas
pabora;

1.2.

BemiecTBa
1 XUMHYECKUE PEAKINH

15

IIpumMeHsTh €CTECTBEHHO-
Hay4HbI€ METO/Ibl TIO3HAHUS (B
TOM YHCIIE HAOIIOAECHHE,

Y CTHBIN OIIpOC;
IIucemenHBII
KOHTPOJIb;




MOJICJIMPOBAHHE, IKCIIEPUMEHT)
Y OCHOBHBIE ONepaluu
MBICIIUTEIIBHON JIeSITeIbHOCTH
(cpaBHeHue, Ki1accupuKanys)
JUIsL U3yYCHHS BELIECTB U
XUMHYECKUX PEAKIIU;
PackpbIBaTh CMBICIT U3Y4aeMBIX
TIOHSITHI 1 3aKOHOB U IIPUMEHSTh
3TU HOHATHS IPU OMHMCAHUH
CBOMCTB BEILIECTB U UX
[IPEBPALLCHU;

Paznuuate pusnueckue u
XUMUYECKHE SBJICHUS, OOBACHATD
UX CYIIHOCTb C TOUKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YUeHHUS,
OnpenensiTb NpU3HAKU
XUMHUYECKHX PEaKLuil, yCIOBUA
WX POTEKAHUS;

OOBACHATH CYLTHOCTD
(GU3NIECKUX U XUMUIECKUX
SBJICHUN C TOUKU 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHUS;
KnaccugunupoBars XuMuueckue
peakuuu (1Mo YUCIy U COCTaBy
pearupyromux 1 00pazyomuxcs
BEIIIECTB);

CoctaBiath HopMyIibl OMHAPHBIX
BELIECTB 110 BAJICHTHOCTU U
OIpeNieNATh BaJIEHTHOCTb I10
dbopmysam BEIIECTB;
PaccTaBnsaTh K03 UIIEHTHI B
YPaBHEHHUSX XUMHUECKUX
peaKLui;

KoHnTponbHast
paborta;
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Paznen 2. Baxueiimue MNpEaACTaBUTCIIN HCOPTAaHNYCCKHUX BCIICCTB

2.1. |Bo3nyx. Kucnopon. 5 10 1
[lonsatie 00 oxkcumax

PackpbIBaTbh CMBICIT H3y4aeMBbIX
TOHSATHIA U IPUMEHSTH ITU
HOHATHS TIPH OIIMCAHUM CBOICTB
BEILECTB U UX IPEBPALLECHUN;
XapakTepu3oBaTh (OMUCHIBATH)
COCTaB BO31yXa, (hU3NIEeCcKHe U
XMMHUYECKHE CBOMCTBA
KHCJI0pOJ1a, CIIOCOOBI €T0
HOJIY4eHuUs1, IPUMEHEHHE U
3HAYEHHUE B MPUPOJE U KUZHU
4eJI0BEKa;

CpaBHUBATh peaKkIMK TOPEHUS U
MEJIJIEHHOTO OKUCIICHMUS,
CobupaTh npudOpsI 11
HOJY4YEHUs! KUCIIOpoia
(BBITECHEHHEM BOJIbI U BO3/YyXa);
Pacnio3HaBaTh ONIBITHBIM NIy TEM
KHCJIOPOJ;

M cnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JJIsl COCTaBJICHUS
dbopmyn BemiecTs,
MOJIEKYJISIPHBIX YpaBHEHUI
XUMHUYECKUX PeaKIHii ¢
y4acTUeM KUCIOPOJa;
OOBACHATH CYLTHOCTD
AKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsI3HEHHEM
BO3/yXa;

Y CTHBIN OIIpoC;
[TuceMeHHBII
KOHTPOJIb;
[IpakTueckas
paboTa;




CrnenoBatb npaBuiiaM
Oe30macHoil paboThI B
nabopaTopuu MpHU UCIIOJb-
30BaHUU XUMUYECKOU MMOCY/IbI U
000pyI0BaHUS, a TAKXKE
npaBuiiaM oOpalleHus ¢
FOPIOYMMHU BELIECTBAMU B OBITY;
[1nanupoBaTh U OCYIIECTBIATH
Ha NPAKTUKE XUMHUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJIr0/1eHUs, 1eN1aTh BHIBOJIBI IO
pe3yJbpTaTaM dKCIIEpUMEHTA;
Y4acTBOBaTb B COBMECTHOU
paboTe B TpyIIie;

Hcnonp30BaTh IpU BBIIOJHEHUH
y4eOHBIX 33JaHUI U B IIpOLECCe
UCCIIEI0BATEIbCKON

eI TeIbHOCTU HAay4HO-
HOIYJISIPHYIO JINTEPATYPY
XUMHUYECKOI'0 COJIepKaHus,
CIIPaBOYHbBIE MaTEPUAIIBI,
pecypesl HTEpHEeTa;
BricTpauBath pa3BEpPHYThIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha nHpopMaIHIO U3
yueOHUKa U CIPABOYHbIX
MaTepUajIoB, FPaMOTHO
WCITIOJIB30BaTh N3YYEHHBIN
MOHATUMHBIN anmapar Kypca
XUMUH;

2.2.

Bonopon.

PackpriBaTh CMBICT H3y4aeMBbIX

'Y CTHBIN

OTIpoC;




I[lonsTue o0 KHCIOTax
1 COJIIX

MOHSTUN U TIPUMEHSTH ITH
TIOHSITHS ITPH OITUCAHUH CBOWCTB
BEIIECTB U UX MPEBPAILCHU;
XapakTepu30BaTh (ONMUCHIBATH)
buznyecKkue 1 XUMUYECKHUE
CBOICTBA BOZOPOAA, CIIOCOOBI
€ro MoJy4YeHus], MPUMEHEHHE,
ColGupatb mpubop st
MOJTyYeHUS BOJIOPOA;
Hcnonp30BaTh XUMHYECKYEO
CUMBOJIUKY JJIsi COCTABIICHUS
(dbopMyT1 BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHUI
XUMHYECKHUX PEaKIUi C
y4acTUEM BOJIOPOA;

CrnenoBaTh IpaBUIamMm
6e3omacHoil paboThI B
1abopaTOPUN MPHU UCIIOJTb-
30BaHUU XUMHUYECKOU MOCYIbI U
000pyI0BaHus, a TAKKE
npaBuiiaM oOpalieHus ¢
TOPIOYMMH BEIIIECTBAMU B OBITY;
[TmanupoBaTh U OCYIIECTBISATH
Ha MPAKTUKE XUMUYCCKHE
AKCIIEPUMEHTHI, IPOBOUTH
HaOIIOAECHHS, AEIATh BLIBOIBI 10
pe3ylbTaTaM dKCIIePUMEHTA;
Y4yacTBOBaTh B COBMECTHOM
pabote B rpymie;

[IuceMeHHBII
KOHTPOJIb;
[IpakTrueckas
pabora;

2.3.

KonnuecTBEHHBIE
OTHOIIIEHUS B XUMUH

PackpsIBaTh CMBICII U3y4aeMBbIX
NOHATHN W IIPUMEHSATD 3TH

Y CTHBIN OIIpoC;
ITuceMeHHEbIN




MOHSATHS, @ TAKKE U3YUCHHbBIE
3aKOHBI U TEOPUU JIJISl pELICHUS
pacy€THBIX 3a]1a4;

Bbrauciars MOISIpHYIO Maccy
BELIECTB; KOJUYECTBO BEIIECTBA,
00BEM raza, Maccy BEIIECTBa;
IIpoBoauTh pacy€Thl 110
YpPaBHEHHUSM XUMUYECKHUX
peakiuii: Konu4yecTa, 00bEMa,
Macchl BEUIECTBA 110 U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce
[pEareHToB WK MPOIYKTOB
peakiuy;

KOHTPOJIb,

24.

Bopna. Pacteopsl.
[TonsaTie 00 OCHOBAHUAX

PackpbIBaTh CMBICI NU3y9aeMBbIX
MOHSTUN U IPUMEHSATH 3TH
MIOHSITUS TIPU OMTUCAHUH CBOWCTB
BEILIECTB U UX MPEBPAILICHUI;
XapakTepu3oBarh (pu3nUecKue u
XUMHYECKHUE CBOMCTBA BOJIBI, €€
POJIb KaK PaCTBOPHUTEIS B
MPUPOJIHBIX MPOIECCAX;
CocTaBnATh ypaBHEHUS
XMMHYECKUX PEaKIUi ¢
Y4aCTUEM BO/IBI,

OOBACHATH CYIIHOCTH
HKOJIOTHUECKUX TPoOIeM,
CBSI3aHHBIX C 3arps3HEHHEM
MPUPOJIHBIX BOJI, CIIOCOOBI
OUYHMCTKHU BOJBI OT IPUMECEH,
MEpBI IO OXpaHe BOJ OT
3arps3HEeHMUs;

Y CTHBIN OIIpoC;
[InceMeHHbIN
KOHTPOJIb;
[IpakTnueckas
pabora;

YKaxure
00paszoBaTenbHbIE

pecypcsl




[TnanupoBaTh U OCYIIECTBIAT
Ha MMPAKTHKE XUMHYECKHE
HKCIEPUMEHTBI, IPOBOUTH
HaOIIOAEHHS, IEIATh BLIBOIBI 10
pe3yJbTaTaM SKCIIEPUMEHTA;
CrnenoBaTh IpaBUIaM
6e3omacHoil paboThI B
naboparopuu mpu
UCIIOJIb30BAaHUH XUMUYECKOM
nocyzAbl ¥ 000pyI0BaHMUS;
[TpoBOIUTH BBIUUCIICHUS C
NPUMEHEHUEM TTIOHSTHS
«MaccoBas 7107151 BELIecTBa B
pacTBope;

2.5.

OcCHOBHEIE
HEOPraHUYeCKUX
COCTUHEHNH

KJ1aCChI

11

KnaccudumupoBars n3ydaembie
BEILIECTBA 10 COCTaBY U
CBOMCTBAM;

CocTaBisaTh POpMyIIbI OKCHIOB,
KHCJIOT, OCHOBAHUM, COJICH U
Ha3bIBATh UX MO MEXIYHAPOIHOMN
HOMEHKJIaType;
IIporuo3upoBaTh CBONCTBA
BEIIECTB Ha OCHOBE OOIINX
XHUMHYECKHUX CBONCTB
M3YUYEHHBIX KJIACCOB/TPYIIIT
BEILIECTB, K KOTOPHIM OHU
OTHOCSITCS,

CocTaBisATh MOJNEKYJISIPHBIE
YpaBHEHUS PEaKIUH,
WUTIOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA U CITOCOOBI TIOJTYYCHHS

Y CTHBIN OIpoc;

I TucbMeHHBIH
KOHTPOJIb;
KoHTponbHast
pabora;
[IpakTrueckas
paborta;
CamooreHka
HCIIOJIb30BaHUEM
«O1eHoYHOr0
THCTay;

C




BEIIIECTB U3YUYECHHBIX
KJIACCOB/TPYIIII, & TAKXKe
HOJTBEPIKIAOIINX
TCHETHYECKYIO B3aUMOCBSI3b
MEXy HUMH.;

[Tpon3BOIUTH BEIYHCIICHUS TI0
YPaBHEHUSM XMMUYECKUX
[peaKIuii;

[TnanupoBaTh U OCYIIECTBIAT
Ha MMPAKTHKE XUMHYECKHE
HKCIEPUMEHTBI, IPOBOIUTH
HaOIIOAECHUS, IEIATh BLIBOIBI 1O
pe3yJbTaTaM SKCIIePUMEHTA;
CrnenoBaTh IpaBuIamMm
6e3omacHoil paboThI B
naboparopuu mpu
UCIIOJIb30BAaHUM XUMUYECKOM
nocyzbl ¥ 000pyI0BaHMUS;
Hcnonb30BaTh NpH BHITIOIHEHUU
y4eOHBIX 33JaHUI U B IIpOLECCe
UCCIIEN0BATEIBCKOU
NesITeTbHOCTH HAY4YHO-
HOIYJISIPHYIO JTUTEPaTypy
XUMHYECKOTO COJICpKAHNS,
CIpaBOYHBIC MATEPUAIIBI,
pecypesl HTEpHEeTa;

Nroro no pazaeny 30

Pazpnen 3. Ilepuoguueckuii 3akoH u [lepuoguueckas cucreMa xumuyeckux snemeHToB . . Menzeneesa.

CTpOGHI/Ie aTOMOB. XMMHUYECKas CBA3b. OKHUCIMTEILHO-BOCCTAHOBHUTCILHBIE pc€akuuu

3.1. \[lepnonuueckmii 3akon u | 7 |1 0

PackpsiBaTh CMBICIT

Y CTHBIN

OTIpOC;




[lepuonnueckas cuctema
XUMHUYCCKUX DJICMCHTOB
J1. 1. MeHaeneena.
Crtpoenue atoma

MIEPUOJUYECKOTO 3aKOHA;
IlorumaTtse cyiecTBoBaHUE
MIEPUOJNYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX IJIIEMEHTOB
(M3MEHEeHHe PaJiInyCoOB aTOMOB U
AJIEKTPOOTPUIIATEIIBHOCTH ) U MX
COEIMHEHHM OT MOJIOKEHHUS B IIe-
PUOINYECKON CUCTEME U
CTPOEHHUS aTOMa;

YcTraHaBIMBaTh CBSI3b MEXKIY
MOJIOKEHUEM AJIEMEHTA B
MEPUOJUYECKON CUCTEME U
CTPOEHUEM €ro aToMa (COCTaB U
3apsn sapa, 001Iee Yucio
AJIEKTPOHOB U PACIIPEIICICHUE UX
10 3JIEKTPOHHBIM CJIOSIM);
[Iporuo3upoBaTh xapaxkTep
W3MEHEHHS CBOMCTB AJIEMEHTOB U
UX COEIMHEHUH M0 Tpynnam 1
nepuoaMm [lepnoanueckoi
CHUCTEMBI;

XapakTepru3oBaTh XUMHUYECKHUE
3JIEMEHTBI IEPBBIX TPEX
MEPUOI0B, KAJIUS, KaJbLHS 11O UX
1oJ10xeHuo0 B Ilepuoanueckoit
cucteme /1. 1. Menpaeneena;

[ IricbMEeHHBIN
KOHTPOJIb;
KoHnTponbHast
pabora;
CamMoolreHKa c
HCII0JIb30BaHUEM
«O1neHoYHOT0
JIHCTAa;

3.2.

Xumudeckas CBS3b.
OKHUCIUTEIBHO-
BOCCTAHOBUTEILHEIE
peakiuu

PackpbIBaTh CMBICT H3y4aeMbIX
MMOHSTHI;

Onpenenars BUJ XUMHYECKOMN
CBSI3U B COCAUHCHUM,
Onpenensarb CTENEHb OKUCIEHUS

Y CTHBIN OIpoc;
[IncrMeHHBIN
KOHTPOJIb;
TectupoBanue;
CamooreHka C




XUMUYECKOI0 3JIEMEHTA 110
dbopmyIie ero COeTMHEHNUS,
Ornpenenarb 3JeMEHT
(BEIIeCTBO) — OKHCIIUTEIb U
9JIEMEHT (BEILECTBO) —
BOCCTAaHOBUTEIb;

OOBSICHATDH CYIIHOCTH MPOIIECCOB
OKHCJICHUSI U BOCCTAHOBJICHHUS;
CocTaBiATh 3JEKTPOHHBIN
Oaanc ¢ y4€ToM yucia
OT/IAHHBIX U MPUHSATHIX
AJIEKTPOHOB;

CocraBiATh ypaBHEHUE
OKHCITUTEIIBHO-
BOCCTAaHOBUTEIBHOM peaKIuy;
Hcnonb30BaTh MpH BHITIOTHEHUN
y4eOHBIX 33JaHUI TEKCTHI
y4ueOHHUKa, CIIPAaBOYHbIE
MaTepuaibl (IEPUOIUIECKYIO
CHUCTEMY XUMHUYECKHUX JIEMEHTOB
/1. 1. MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHUH M coJIeH B BOJIC,
NEKTPOXUMUYECKHAN DAL
HANPSOKEHUN METaJlIoB);

UCHOJIL30BAHUEM
«O1EeHOYHOTO
JINCTaY;

Hroro no pazneny: 15
PesepBHOE Bpems 3
OBILIEE  KOJIMYECTBO | 68
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TEMATHUYECKOE ITIJTAHMPOBAHUE

9 knacc
Ne  |HaumenoBanue KonuyecTBo yacoB JlaTa Bunbl gestenbHOCTU Bunsi, hopmbr DNEeKTPOHHbIE
/T [pa3aesioB U TeM W3y4CHUS KOHTPOJIS (mdposbie)
NPOrpaMMBbl BCETO [KOHTPOJBHBIE |[IPAKTUYECKUE 06pasoBaTesbHbIE
PaboThI PaboThI pecypeh
Paznen 1. BeniecTBo U XUMUYECKHE peakluu
1.1. |IToBTOpEHME M 5 0 0 XapakTepru30BaTb XUMUYECKUE YcTHbli onpoc;

yrayOneHne 3HaHu|
OCHOBHBIX Pa3/IelioB
Kypca 8 kiiacca

PIIEMEHTHI MIEPBBIX TPEX MEPUOOB,
KaJIAs U KaJIBLIMS TI0 UX
oJs10keHuo B [lepuoguueckoit
cucteme /1. 1. Menpaeneena;
KnaccuduimpoBaTh 1 Ha3bIBaTh
HEOpraHWYECKHE BEIIeCTBA
M3Yy4YEHHBIX KJIACCOB;

OnuceiBaTh 00IIME XUMUYECKHE
CBOMCTBA BEILIECTB Pa3JIMYHBIX
KJIACCOB, IOATBEPKIATh CBOMCTBA
MpUMepaMu MOJIEKYJISIPHBIX
YPaBHECHUN XUMUUYECKUX PEAKIIMil;
OrnpenensTb BUJ XUMHUECKOU
CBSI3U U TUI KPUCTAJUINYECKOU
PELIETKYU BEILIECTBA;
[Iporno3upoBath CBOMCTBA
BELIECTB B 3aBUCUMOCTHU OT UX
CTPOCHHSI;

BricTpauBaTh pa3BEPHYTHIC
[MCbMEHHbBIE U YCTHBIE OTBETHI C
ormopoii Ha HHPOPMAITHIO U3
yueOHUKa U CIPABOYHBIX

MaTCpHaJIOB, 'PaMOTHO

ITnceMenHbIN
KOHTPOJIb;
CaMooIIcHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOT 0
JIHCTaY;




WCII0JIb30BaTh U3y4YEHHBIN
MOHATHIHBIN amnmapar Kypca
XUMUU;

Vcrionb30BaTh NP BBIIIOJHEHUH
yueOHBIX 33JaHUH U B IIpolecce
VCCJIEI0BATENBCKON IEATEIbHOCTH
Hay4YHO-TIONYJIAPHYIO JIUTEPATYPY
XUMUYECKOTO COACPKAHUSA,
CIIPABOYHBIE MATEPHUAJIBI, PECYPCHI
HHTepHeTa;

1.2.

OcHOBHEBIE
3aKOHOMEPHOCTHU
XUMHYECKUX PEaKIUi

PacKkpbIBaTh CMBICT U3y4aeMbIX
MOHSATUN U IPUMEHSTH ITH
MMOHATUS ITPU ONIMCAHUY CBOMCTB
BELLECTB U UX IIPEBPALLECHUN;
KnaccuduimpoBaTh XUMHYECKHE
PEaKIMH 10 Pa3IuYHbIM
[IpU3HAKaM;

'Y cTaHaBIIMBaTh 3aBUCUMOCTD
CKOPOCTH XMMHYECKOW PEAKIIH OT
Pa3InYHbIX (PaKTOPOB;
[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX
MIPEBPAILECHHUI B pa3JIMYHBIX
YCIIOBUSIX;

Ornpenensarb OKUCIUTENb U
BoccTranoBurennb B OBP;
CocCTaBIATh YJEKTPOHHBINA OanaHC
peakiuy;

Y ceTHBIN

OT1poc;

[IucbMeHHEBIH

KOHTPOJIb;

1.3.

DIEeKTPOIUTUYECKAs

PaCKpI)IBaTI) CMBICJT U3y4aCMbIX

Y CTHBIN

OTIpoC;




T CCOLIMALIUS. MOHATHM, a Takke cMbIch Teopud  |[TucbMeHHbIN
XUMHUUECKUE PEaKINH B DIIEKTPOIUTUYECKON TUCCOIMAIINH; [KOHTPOJIb;
pacTBOpax OOBACHATH IPUUUHBI KonrponbHas
DIIEKTPOIIPOBOTHOCTH BOIHBIX pabora;
PacTBOPOB; [TpakTuueckas
CocTaBisiTh ypaBHEHUS paborta;
TMCCOLMALIMU KUCIIOT, IeI0Yei 1
COJIEH, ITOJIHBIE U COKPAIECHHBIE
WMOHHBIEC YPAaBHEHUSI XUMUYECKUX
peaKInii HOHHOTO OOMEHa;
[1nanupoBaTh U OCYIIECTBIATH HA
MPaKTUKE XUMUIECKHE
HKCIIEPUMEHTBI, IPOBOIUTH
HaOII0AE€HHUS, AEIaTh BEIBOALI 110
pe3yJbTaTaM 3KCIIepUMEHTa,
CriemoBaTh mpaBujIaM 0€30MacHOM
paboThl B 1abopaTopuu Npu
MCTIOJIb30BaHUH XUMHYECKON
10CyIbl U 000PYyJOBAHMS;
Wroro no paszneny 19
Paznen 2. HemeTamnsl 1 UX coeTMHEHUS
2.1. |OOu1as xapakTepuctuka 4 0 XapakTepu30BaTh PU3NUECKUE U |Y CTHBIN 011poc;
XUMHUYECKHUX 3JIEMEHTOB XMUMUYeCKHe CBOMCTBA MPOCcThIX  |[IucbMeHHBIN
VIIA-rpynnsl. ['agorenst BELIECTB raJIOr€HOB (Ha MPUMEpPE  |KOHTPOJIb;
XJIOpa) U CJIOKHBIX BEILIECTB [TpakTuueckas
(x7opoBOAOpOA, XJIOPHUAA pabora;

HATpUs), CIIOCOOBI UX MOTYYCHHUS,
NpUMEHEHNE U 3HAYCHHE B
NPUPOJIE U )KU3HU YETIOBEKa;
Ornpenenars rajJoreHu-uOoHbI B




pacTBOpeE;

[lmaHupoBaTh U OCYIIECTBISTH HA
MPAaKTUKE XUMUYECKHE
HKCTIEPUMEHTBI, TPOBOTUTH
HaOJI01eHUS, 1eJ1aTh BBIBOJIBI 10
pe3yJibTaTaM 3KCIEPUMEHTA;
CrnenoBatb npaBuiaM 0e30MacHOR
paboThl B 1a00opaTOpuu Ipu
MCIIO0JIb30BAaHUM XMMHUYECKOM
MOCY/IbI M1 000PYIOBAHUS;

2.2.

OO6mas xapakTepucTuKa
XUMHNYCCKUX DJICMEHTOB
VIA-rpynmel. Cepa u eé
COCAUHCHUA

OOBSICHITH 00IIIIE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 371eMeHTOB VIA-rpynisl u
X COCIMHEHUN C y4ETOM CTPOCHHUS
X aTOMOB;

XapakTepu30BaTh PU3NUECKUE U
XUMHYECKHE CBOMCTBA MPOCTOTO
BEILIECTBA CEPBI U €€ COCAUHECHUI
(cepoBoIOpOZIa, OKCHJIOB CEPHI,
CepHOM KUCIIOTHI, CyJb(}haToB),
CITOCOOBI X MOTYUYEHUS,
NpUMEHEHHE U 3HAYCHHE B
MPUPOJIE U KU3HU YEJIOBEKa;
OnpenensaTs HaNUYKUE CyTb(aT-
HMOHOB B PacTBOPE;

OOBACHATH CYITHOCTD
HKOJOTHYECKUX TIPOOIIEM,
CBSI3aHHBIX C TIEPEPaOOTKOM
COEJIMHEHUH CEPBHI;

[1Ipon3BOINTH BHIYUCICHUS IO
XUMHYECKUM YPaBHEHUSM;

VYcTHbIN OIpoc;
[IucbMeHHEBIH
KOHTPOJIb;




2.3.

OO0mas xapakTepucTuKa
XUMHWYCCKUX DJICMECHTOB
VA-rpynmsl. A30T,
dochop u ux
COETMHEHUS

OOBSICHITH 00IIIIE
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOICTB 3JIEMEHTOB V A-TpyIIibl U
X COCIMHEHUN C y4ETOM CTPOCHHUS
X aTOMOB;

XapakTepu3oBath (hU3HUECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIEeCTB a30Ta 1 (pocdopa u ux
COCTMHEHUH (aMMHUaKa, CoJeH
aMMOHHS, a30THON KHCIOTHI,
HUTpaToB, okcuaa Gochopa(V) u
dochopHoii kucnoTsl, PpocdaTos),
CITOCOOBI X MOTYYEHUS,
MPUMEHEHUE U 3HAUYCHUE B
MPUPOJIE U KU3HU YEIIOBEKa;
OnpenensiTh HOHbI AMMOHHSI 1
dbocdar-noHsI B pacTBOPE;
OOBACHATH CYITHOCTD
PKOJOTHYECKUX TIPOOIIEM,
CBSI3aHHBIX C HAX0XKJICHUEM
COeTMHEHMH a30Ta u Gocdopa B
OKpYXKaroIleH Cpeac;
[11anupoBaTh U OCYIIECTBIISATH HA
MPAKTHUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOJUTH
HAOJIO/ICHUS, 1e1aTh BEIBOIBI 110
pe3yJibTaTaM dKCIEePUMEHTA;
CrnenoBathb nmpaBuiaM 0e30MacHO
paboTHI B TabOpaTOpuu IpH
WCTIOJb30BAHUU XUMHUYECKOU
MOCYJIbI M1 000PYIOBAHUS;

VYcTHbIN OIpoc;
[TucbmeHHbBIM
KOHTPOJIb;
IIpakTrnueckas
pabora;




HpOI/I3BOI[I/ITB BBIYMCJICHUS 110
XUMHUYCCKUM YPaBHCHUSM,

2.4.

OO6mas xapakTepucTuKa
XUMHUYECKHX 3JIEMEHTOB
IVA-rpynmsi.

Yriepoa U KpeMHUHN U
UX COeTMHEHUs

OOBSICHITH 00IIIIE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3711eMeHTOB [VA-rpynisl u
WX COCIMHEHUN C y4ETOM CTPOCHHUS
X aTOMOB;

XapakTepu30BaTh PU3MUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX
BELIECTB YIJIEPOJa U KPEMHUS U UX
coeTMHEHMH (OKCUAOB yTIepoaa,
YTOJILHOW KUCIIOTHI, KApOOHATOB,
OKCHJa KPEMHUS, KPEMHHEBOU
KHCJIOTBI, CUJIMKATOB), CIIOCOOBI UX
MOJIyYeHUs, IPUMEHEHUE U
3HAUEHUE B MPUPOJIE U KU3ZHU
YEIOBEKA;

OnpenensaTs kKapOOHAT- U CUIIMKAT-
MOHBI B paCTBOPE;

OOBACHATH CYITHOCTD
HKOJOTHYECKUX TIPOOIIEM,
CBSA3aHHBIX C HAX0XKJIEHUEM
YIJIEKHMCIIOTO ra3a B OKpYyKarouen
cpene;

WnnrocTprpoBaTh B3aUMOCBS3b
HEOPraHUYECKUX COCIMHEHUN
YIJIEpO/1a U OPraHUYECKUX
BELIECTB;

[[naHupoBaTh M OCYIIECTBIIATH Ha
[IPAKTUKE XUMUYECKUE
PKCIIEPUMEHTBI, IPOBOAUTH

VYcTHbIN OIpoc;
[TucbmeHHbBIM
KOHTPOJIb;
KonTponbHas
pabora;
IIpakTrnueckas
pabora;
CamooreHka c
HCIIOJIb30BaHUEM
«O1eHOouHOTO
JTHCTay;




HAOIIO/ICHUS, 1e1aTh BHIBOBI 110
pe3yJibTaTaM 3KCIEPUMEHTa;
CrnenoBath mpaBuiiaM 0€30MacHOM
paboThl B 1a00opaTOpuu Ipu
MCII0JIb30BAHUN XUMUYECKON
ocyzbl U 000pyI0BaHUS;
cronb30Bath MpU BBITIOJHEHUH
y4eOHBIX 3aJaHUI TEKCThI
yaeOHUKa, CIIPAaBOYHBIE MATEPUAIIBI
(ITeproauyeckyto cucremy
XUMHUUYECKUX d1eMeHToB [l. U.
MenneneeBa, TabIUILy
PacCTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH B BOJE,
PIEKTPOXUMUYECKUN PsiJT
HaNpsHKEHUN METaJuIoB);

Nroro no pazaeny

24

Pasnen 3. MeTaiuibl 1 UX coexl

NHCHUA

3.1.

OO011ne cBolicTBa
METAIOB

4

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUN U IPUMEHSThH ITH
MOHATUS MIPU ONIMCAHUU CBOMCTB
BEILECTB U UX NPEBPALLECHNN;
OOBACHITL 00II1E
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB-METAIIOB U UX
COCIMHEHUH C YYETOM CTPOEHUS UX|
ATOMOB;

XapakTepru30BaTh CTPOCHUE
METAIIJIOB, 001Me PU3NIYECKHE U
XUMHUYECKHE CBOMCTBA METAILJIOB;

YcTHBIN OIIpoC;
ITnceMenHbIH
KOHTpOJIb;
CamooreHka c
HCITOJIb30BaHUEM
«O1eHoYHoro
JIHCTaY;




XapaKkTepu30BaTh 00IKE CIIOCOObBI
[OJIy4YEHUS] METAJLJIOB;

3.2.

Baxueiimue MeTanibl U
UX COEOUHEHUSI

OOBSICHITH 00IIIIE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOICTB DJIEMEHTOB-METAJIJIOB B
rpynmnax u X COeIUHEHUH C
YIETOM CTPOCHHS UX aTOMOB;
XapakTepu3oBath (hU3HUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB METAJLJIOB M MX
COCTMHEHUH (OKCHJIOB,
TUIPOKCHUJIOB, COJIEH ), CTOCOOBI UX
MOJTydeHUS, TPUMEHEHUE U
3HAUCHUE B MIPUPOJIC U KUZHU
JeJIOBEKa;

Pacrio3HaBaTh ¢ ITOMOIILIO
KaueCTBEHHBIX PEAKIIUN NOHBI
METaJUIOB (MarHus, aJJlOMUAHUS,
[IMHKa, JKeJie3a, MeJIN);
[TnaHupoBaTh U OCYIIECTBISATH HA
MPaKTUKE XUMHUUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH
HaOJIFOICHH, 1eJIaTh BRIBOLI 110
pe3ylibTaTaM dKCIePUMEHTA;
CriemoBaTh IpaBujIaM 0€30MacHOM
paboThI B 1abopaTopuu Npu
HMCII0JIb30BAHUN XUMUYECKOM
MoCyibl U 000PYIOBAHUS;
[Ipon3BOUTEL BEIYHMCIICHUS 110
XUMHUYECKUM YPAaBHCHUSM;
BricTpanBaTh pa3BEpHYTHIE

VYcTHbIN OIpoc;
[TucbmeHHbBIM
KOHTPOJIb;
KonTponbHas
pabora;
IIpakTrnueckas
pabora;
CamooreHka c
HCIIOJIb30BaHUEM
«O1eHOouHOTO
JTHCTay;




MMCbMEHHbBIE U YCTHBIE OTBETHI C
omopoit Ha HHGOPMAIIHIO U3
y4aeOHUKa U CIIPABOYHBIX
MaTepuaioB, FPaMOTHO
MCII0JIb30BATh U3YUYEHHBIHN
MOHATHIHBIN amnmapar Kypca
XUMUU;

crionp30BaTh MpHU BHITIOJIHEHUN
yaeOHBIX 3aJaHHil U B TIPOIECCe
VCCJIEI0BATENBCKON IEATEIbHOCTH
Hay4HO-TIOMYJISIPHYIO JIUTEPATypPy
XUMHUYECKOIO COJIepKaHus,
CIIpaBOYHbIE MAaTEPHAJIbI, PECYPCHI
HHTepHeTa;

Nroro no pazaeny:

20

Paznen 4. Xumus n okpyxaromas cpena

4.1. |BemectBa u Matepuasl
B )KM3HU YeJIOBEKaA

5

0

XapakTepHu30BaTh poJib XUMHUH B
pa3IMYHBIX cepax nessTeTbHOCTH
Tro/1el, OCHOBHBIE BEILECTBA U
MaTepHalIbl, IPUMEHSIEMBIC B
PKU3HH COBPEMEHHOTO YeJIOBEKa;
OOBSICHATD yCIIOBUSL OE3011aCHOTO
MCIIOJIb30BAaHUs BEILECTB U
XUMHYECKHX Peakiuii B ObITY;
AHaJIN3UPOBATh U KPUTUYECKH
OIIEHUBATh UH(POPMALIUIO O
BJIMSIHUU TIPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIMCTBA, TPAHCIIOPTA
U JIp. HA COCTOSTHME OKpY Karollen
CpeIbl;

YcTHBIN OIIpoC;
[TruceMeHHbII
KOHTPOJIb;
TectupoBanue;




'YMeTh OKa3pIBaTh NIEPBYIO MIOMOILb
MPY XUMUYECKUX 0KOTaxX U
OTpaBJICHUSIX;

[IpuHuMaTh yyactue B
00CyX/1eHUH NPo0dIieM
XUMUYECKON U HKOJIOTMYECKOMN
HalpaBJIEHHOCTH, BHICKa3bIBATh
COOCTBEHHYIO TTO3HUIIUIO 11O
npobieme u npeagaraTh
BO3MOJKHBIE ITYTH €€ PEeIICHNUS;

Hroro no pazaeny: 5
PesepBHOE Bpems 0
OBHIEE  KOJIMYECTBO | 68
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I[TIOYPOYHOE ITNTAHMPOBAHUE

8 KJace
Ne Tema ypoxka KonnuecTBo yacos [lata Bunpl, bopmbI
/1 W3Y4YEHUSI |KOHTPOJIS
BCETO [KOHTPOJbHBIE [IPAKTUUYECKHE
paboThI paboThI

1. [lIpenmer xumuu. Pons xumuu B 1 10 0 YcTHBIN OIIpOC;
PKU3HH Y€JIOBEKA.

2. |Xumus B cucreme Hayk. Meroasr| 1 [0 0 Y CcTHBIN OIIpOC;
MO3HAHMS B XUMUU

3. |Ilpaktuyeckas pabora Ne 1. I [0 1 [IpakTnueckas
[IpaBuna paboTsl B TabopaTopun pabora;

U IPUEMBI 0OpaIleHus ¢
mabopaTOpHBIM 000PYTI0BaHUEM

4. |Tena u BemiectBa. Pu3mueckue 1 10 0 VcTHBIHN OIpoc;
CBOMCTBA BEIIECTB. ArperaTtnoe
COCTOSIHHE BEIICCTB

5. [HucTble BelllecTBa U CMECH. 1 1|0 0.5 Y cTHBIN OIIpoC;
[IpakTuueckas padora: Ne 2. IIpakTrnueckas
Paznenenue cMmeceilt (Ha mpumepe paborTa;

OYHUCTKHU TTOBAPEHHOU COJIN)

6. |AToMbl u MoJiekybl. [IpocTbie u I 10 0 Y CcTHBIN OIIpOC;
CJIOHBIE BelIlecTBa. ATOMHO-

MOJIEKYJIIPHOE YueHHUe.3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB

7. | XuMHuecKue 3J1IeMEHThI. 3HaK1 I [0 0 [TnceMeHHbI
(CUMBOJIBI) XUMHUYECKUX KOHTPOJIb;
HIIEMEHTOB

8. [Xummueckas popmymna I [0 0 [TnceMeHHbI

KOHTPOJIb;

9. |BaneHTHOCTH aTOMOB I 10 0 [TruceMeHHbII
XUMUYECKUX HJIEMEHTOB KOHTPOJIb;

10. |CocraBiieHrEe XUMHUYECKHUX I [0 0 [TucbMeHHBIH
¢dbopMyI IO BaIEHTHOCTH. KOHTPOJIb;
HaxoxaeHne BaJeHTHOCTH
XUMHUYECKHUX 3JIEMEHTOB 10
dbopmyne

11. |OTHOCHTENBHAS aTOMHAs Macca. I 10 0 [TruceMeHHbI
OTHOCHUTENIbHAS MOJIEKYJIIpHAs KOHTPOJIb;

Macca
12. |Pemrenue 3aga4 Ha BEIYMCICHUE 1 [0 0 ITnceMeHHEbIN




OTHOCHUTEIILHON MOJIEKYJIIPHOU KOHTPOJIb;
Macchl BELIECTB

13. |MaccoBast 105151 XUMHYECKOTO IInceMeHHBIN
DJIEMEHTA B COCIUHEHUH KOHTpOJIb;

14. |Pemienue 3a1a4 Ha BHIYUCIICHHE TectupoBanue;
MacCOBOH 07U XUMHUYECKOTO
hiIeMeHTa 1o hopMyJie
COEIMHEHUS

15. |Pusnueckue U XUMUYECKUE Y CTHBII OIIpOC;
sBJICHUSI. XUMHUUYECKasl peaKius

16. [[Ipu3Haku U yciaoBus Y cTHBIN OIIpOC;
MPOTEKAHUS XUMUYECKUX
peaKuui

17. [3akoH coXpaHEeHUs MacChl [TucemeHHbBIM
BEIIECTB. XUMUYECKUE KOHTPOJIb;
YpaBHEHUS

18. [Tunel XUMUYECKUX pEAKIIUNA VYcrHbli OIpoc;

19. |[Vpoxk 0606meHus: u [TuceMeHHbBIH
CUCTEMAaTH3alluY 3HAHUN KOHTPOJIb;

20. |YpOK KOHTpOJISl 3HAHUU KontponbsHas

paborta;

21. |Boznyx — cmech ra3zon. Coctas Y cTHBIN 0I1poc;
BO3/lyXa

22. (TenunoBoii A3 peKT XUMHYECKON Y CTHBIN OIIpOC;
[peakuuu, MOHSATUE O
TEPMOXUMHUYECKOM YPaBHEHHUH,
PK30- U 9HJOTEPMHUECKUX
peaKIMsIX

23. |CnocoO0sbl MoyYeHHs: KUCIOPO/a. IInceMeHHBIN
[[pumeneHne Kkucmopoa. KOHTPOJIb;
Okcuabl

24. |[Tpaxtnueckas padora Ne 3. [TpakTrueckas
[Toryuenue u cooupanue pabora;
KHCJI0POJIa, U3yUEHUE €T0
CBOWCTB

25. |KpyroBopot Kuciaopoja B VYcrHbli OIpoc;

npupose. TormBo. 3arpsi3HEHUE
BO3yXa




26. |Bopopon. ®duznueckue u Y cTHBIN OI1poc;
XUMUYECKHAE CBOKCTBA IInceMeHHBIN
KOHTPOJIb;
27. | CocoObl OTy4eHus! BOJOPOa, Y cTHBIN 0I1poc;
MMPUMEHECHUE [TucemeHHbBIM
KOHTPOJIb;
28. |[IpaxTuueckas padota Ne 4. IIpakTrueckas
[Tonyuenue u cobupanue paborTa;
BOJIOPO/Ia, U3YyUEHHE €r0 CBOMCTB
29. [[TonaTue o KUCIOTaX Y CTHBIN OIpoc;
[TucemeHHbBIM
KOHTPOJIb;
30. {ITonsiTue o consix VYcTHbIN OIpoc;
[TucbmMeHHBIN
KOHTPOJIb;
31. |[KoanuecTBO BemecTBa. MoIb. YceTHBIN OIIpoc;
MogsipHas macca [TnceMeHHbIM
KOHTPOJIb;
32. |3akoH ABoragpo. MossipHbIii YcTHBIN OIIpOC;
00BEM razoB [TucbMeHHBIH
KOHTpOJIb;
33. |PemieHue 3a1a4 Ha B3aMMOCBSI3b [TucbmMeHHBIN
KOJIMYECTBA BEIIECTBA, 00BEMA U KOHTPOJIb;
MaccChl T'a30B.
34. (Pacu€Thl MO XUMUICCKUM [TucbmeHHbBIN
ypaBHeHUsIM. [IpuMenenue KOHTpOJIb;
3aKkoHa ABOraapo
35. |@usnueckue U XMMHUYECKHE Y CcTHBIN OIIpoC;
CBOMCTBA BOJEI. I InceMeHHEBIHI
KOHTPOJIb;
36. |[lonarue 00 OCHOBaHUSIX U Y CcTHBIN OIIpoC;
WHIUKATOPax [TucemeHHbIM
KOHTPOJIb;
37. [PactBOpHI. Posib pacTBOpOB VYcTHbIl OIpoc;

KpyroBopoT BoJbl B IPUPOJIE.
3arpsi3HeHUe NPUPOIHBIX BOJ




38. [MaccoBas 1011 BElecTBa B 'Y CTHBIN OIIpoc;
pactBOpe. Beruncnenus ¢ [TruceMeHHbII
MCII0JIb30BAHUEM TOHSTHUSA KOHTPOJIb;
«MaccoBasi J0JIs1 BEIECTBA B
[pacTBOpE»

39. |[Ipaktuueckas pabota Ne 5. [IpakTnueckas
[IpuroroBieHne pacTBOPOB C paborta;
OIpEeIeIEHHON KOHIICHTPALMEH

40. |[TepBble NOMBITKU Y CTHBIN OIpoc;
KJIACCHU(PUKAIIUN XUMUYECKUX [TucbMeHHbIN
hiiemeHTOB. Kitaccudukanms KOHTPOJIb;
HEOPTraHWYECKUX COETMHEHUI

41. |OxcHuasl: coCTaB, VY cTHBIN OIIpoc;
knaccudukanusd. [lonyuenue u [TnceMeHHbI
XUMUYECKHUE CBOKCTBA KOHTPOJIb;
KHCJIOTHBIX U OCHOBHBIX OKCHJIOB

42. |OcHoBaHM: COCTAB, VcTHbBII OIpoc;
KJ1accu(uKaIys, HOMEHKIIATypa, IInceMeHHBIN
buznyeckue 1 XuMHUYECKHe KOHTPOJIb;
CBOICTBa, CIIOCOOBI NIOJTyUEHUS

43. |AMpoTepHBIE OKCUABI U Y CTHBIN OIIpOC;
TUPOKCUIBI, UX CBOMCTBA U ITnceMenHbIH
MOJIy4YeHUE KOHTpOJIb;

44. | Kuciotsl: coCTas, 'Y CTHBII OIpoc;
KJIaccu(pUKanus, HOMEHKIIATypa, [TuceMeHHbIN
¢du3nueckue CBOUCTBA, KOHTPOJIb;
XUMUYECKHUE CBOKCTBA CamooueHka c

UCII0JIb30BAaHUEM
«OneHoYHOTr 0
TTUCTaY;

45. |Conu (cpenHue): HOMEHKIIATYpA, Y cTHBIN OTIpOC;
CIIOCOOBI [InceMeHHbI
MOJTYYCHUS, XUMHUYECKUE KOHTPOJIb;
CBOMCTBA

46. (BeruncneHus 1o ypaBHEHHUSIM [TnceMeHHbIM
XUMUYECKON peaKun KOHTPOJIb;

47. leneTuyeckas CBSI3b MEKY [ IuceMeHnHEBII
KJIACCAaMU HEOPTaHUYECKHUX KOHTPOJIb;
CcoeIMHEHUN

48. [[IpakTraeckas padbora Ne 6. [IpakTuyeckas
PerieHne sKkCiepUMEHTAIbHBIX paborTa;

3aJ1a4 I10 TCMC «OCHOBHEBIE




KJIACCbl HCOPTraHNYCCKUX

COCTMHEHUI

49. [Ypox 06001eHus 1 [TuceMeHHbIH

CHUCTEMaTH3allui 3HaHUI KOHTpOJIb;
CamooneHka c
MCII0JIb30BAaHUEM
«OLEeHOYHOT O
TUCTaY;

50. |Ypok KOHTpPOJISl 3HAHUMA Kountpoinbhas

pabora;

51. |Crpoenne atomoB. Cocras YcTHBIN OIIpOC;
ATOMHBIX siaep. M3oTomsl. [TruceMeHHBII
DIIEKTPOHBI. KOHTpOJIb;

52. {llepnonnueckuii 3aK0H U Y CTHBIN OIIpOC;
[lepuoauueckas cucrema IInceMeHHEbIN
XUMUYECKUX dnemeHToB .. KOHTpOJIb;
MeHneneena.

53. |®u3nYecKuil CMBICI YcTHBIN OIIpOC;
MOPAIKOBOTO HOMEpPA [TruceMeHHBII
3J€MEHTa, HOMEPOB NEPHOJA U KOHTpOJIb;

TPYIIIBI

54. |CtpoeHue 31MeKTPOHHBIX Y cTHBIN 0I1poc;

000JI04€eK aTOMOB ITnceMeHnHbI
KOHTPOJIb;

55. |XapakrepucTuka XUMHYECKOTO Y CcTHBIN OIIpOC;
2JIEMEHTA II0 €0 IOJIOKEHUIO B [TucbMeHHbIH
NepUOANYECKOM crucTeMe KOHTPOJIb;

J1. 1. MenaeneeBa

56. |3HaueHHe MEPUOTNIECKOTO Y cTHBIN OTIpoC;
3aKOHA U EPUOJUIECKOMN
cucteMsl. J[. 1. MenaeneeB —

Y4EHBIN, IEAAror 1 rpak/laHuH

57. [YpOK KOHTpOJIsl 3HAHUI KonTtponbsHas

paborTa;

58. |2neKTpoOTpULIATETLHOCTh Y cTHBIN OTIpOC;
ATOMOB. XMMUYECKas CBS3b: [InceMeHHbI
KOBaJIEHTHAs MOJIIpHAas U KOHTPOJIb;
KOBAJICHTHAs HETOJsIpHast

59. [Xumuueckast cBsi3b: HOHHAA Y CcTHBIN OIIpoC;




[TucbmeHHbBIM

KOHTPOJIb;
60. |CteneHb OKUCIIEHHS I [0 0 [TucbMeHHbIN

KOHTPOJIb;

61. |OxucnurensHo- I [0 0 Y cTHBIN OTIpOC;
BOCCTAHOBUTEJIbHBIE PEAKIINHI [TucbMeHHbIH

KOHTPOJIb;

62. |IIpoueccel OKUCIEHUS U I 10 0 VYcTHbIN OIpoc;
BOCCTaHOBJIEHUS. OKUCIUTETN U [TnceMeHHbIM
BOCCTAHOBUTEIHN KOHTPOJIb;

63. |CocraBiieHUE ypaBHEHUI I 10 0 [TruceMeHHbIM
OKHCITUTEIIbHO- KOHTPOJIb;
BOCCTAHOBUTEJIBHBIX PEAKLIUN U
CXEM JIEKTPOHHOT0 OajiaHca

64. |Ypoxk 0000mIeHMs 1 I 10 0 [TuceMeHHBIN
CHUCTEMaTU3allui 3HaHUU KOHTPOIJIb;

65. [Ypok pa3zBUBAIOIIETO0 KOHTPOJIA I 10 0 TectupoBanue;
3HAHUM.

66. ([ToBTopenue. Pacuetsl mo I 10 0 [TruceMeHHbIM
XUMHYECKO opMyie KOHTPOJIb;

67. |[ToBTopenue. Pacuers o I [0 0 [TucbMeHHbIH
YPABHEHUIO PEAKIINU KOHTPOJIb;

68. [UTOroBOE TECTUPOBAHUE 32 KypPC I [0 0 TectupoBanue;

OBIIEE KOJIMYECTBO YACOB 68 3 6

I10 I[TPOI'PAMME

I[TOYPOYHOE IIJTAHMPOBAHUE
9 kiacc
Ne Tema ypoka KonnuecTtBo yacos Jlara Bunpl, dbopMbI
/T W3Y4YEHUsT |[KOHTPOJIS
BCErO |[KOHTPOJIBHBIE [IPAKTUYECKUE
paboThI paboThI
1. |Kmaccudukanus u I 10 0 Y CTHBIN OIpoc;

HOMEHKJIaTypa HEOPTaHUYECKUX

[ [McbMEeHHBIH




BCIICCTB

KOHTPOJIb;

2. [|[leppoauueckuii 3aKOH. Y CTHBIN OIIpOC;
[lepnonnueckas cucrema [lncbMeHHBIH
XUMHUYECKUX JJIEMEHTOB KOHTPOJIb;

J1. 1. MenneneeBa. CtpoeHue
aTOMOB

3. [3aKOHOMEpPHOCTH B U3MEHEHUU Y cTHBIN o1poc;
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB [IncbMeHHBIM
B COOTBETCTBUU C MOJIOKEHUEM B KOHTPOJIb;
NEPUOJINYECKON CUCTEME U
CTPOEHUEM ATOMOB

4. |[XuMHYECKHE CBOMCTBA BEUIECTB, Y CTHBIN ONpOC;
OTHOCSIIMXCS K Pa3JIUYHbIM [l1ucbMeHHBIH
KJIaccaM HEOPTaHUYECKHUX KOHTPOJIb;
COEMHEHHM, UX T€HETHYECKAsI
CBSI3b

5. |CtpoeHue BemiecTBa: BUIbI Y CTHBIN OpOC;
XUMHUYECKOM CBS3U. THIIBI [IuceMeHHBIN
KPUCTAUTAYECKUX PEIIETOK KOHTPOJIb;

CamoolnieHKa ¢
HCIOJIb30BAHUEM
«O11€HOYHOTO
ITICTaY;

6. |Kimaccudukanus XuMHUIeCKIX Y CTHBIN OIpoc;
peaKuui [ IncrMeHHbINn

KOHTPOJIb;

7. |[loHsiTHE O CKOPOCTH Y CTHBIN OMpoc;
XUMUYECKON peakiuu. PakTopsl, [IncbMeHHBIN
BIIUSIIOIINE Ha CKOPOCTh KOHTpOJIb;
XUMHYECKON peaKiuu

8. |lloHsTHE O XMMUYECKOM Y CTHBIN OIpoc;
paBHOBecuH. DaKTOPHI, [IncbMEHHBIN
BIIUSIOIINE HA CMEILEHUE KOHTPOJIb;
XUMHYECKOTO PaBHOBECHS

9. |MexaHu3M OKHCIHUTEIbHO- Y CTHBIN OIPOC;
BOCCTAHOBUTEJIBHBIX PEAKIIMil [ IncrMeHHEbIN

KOHTPOJIb;
10. [Teopust 21€KTPONUTUYECKOM Y CTHBIN OIIpOC;

nuccouuanun. CreneHp
nmuccormanu. CUIbHBIE U
ciabblie DJIEKTPOTUTHI

[ IucrMeHHEbIN
KOHTPOJIb;




11.

Peakiuu noHHOTO OOMEHa,
YCIIOBHUS UX MTPOTEKAHUS.

Y CTHBIH OIIpOC;
[ IncrMeHHEbIN
KOHTPOJIb;

12.

MoHHBIE ypaBHEHHsI pEeaKIUil

Y CTHBIN OIIpOC;
[ IucLMeHHEbIN
KOHTPOJIb;

13.

XHUMHYeCKHe CBOMCTBA KHCIOT B
CBETE MpeACTaBIeHUI 00
PJIEKTPOJIUTHYECKOM
IMCCOIAIIN

Y CTHBIN 0IpOC;
[ [McbMeHHBIN
KOHTPOJIb;

14.

XHUMHYECKHE CBOMCTBA
OCHOBAHHI1 B CBETE
npeacTaBiIeHu 00
PJIEKTPOIUTHYECKOMN
JMCCOIaIan

Y CTHBIH OIIpOC;
[TceMeHHBII
KOHTPOJIb;

15.

XHUMHUYECKHE CBOMCTBA COJICH B
CBETE MPEACTABICHHUI 00
ANEKTPOJIUTUUECKOU
JTHCCOIAITN

Y CTHBIN OIIpOC;
[ IucrMeHHEbIN
KOHTPOJIb;

16.

[Tonsarue o rumponuse conen

Y CTHBIN ONpoc;
[ [McbMEeHHBIH
KOHTPOJIb;

17. [KauecTBeHHBIE peaKIuy HA Y CTHBIN OMpoc;
KaTHOHBI U aHUOHBI [TuceMeHHBII
KOHTPOJIb;
18. [[IpakTnueckas padota Nel. [IpaxTrueckas
Pemienne skciepuMEeHTAIBHBIX pabora;
3a/1a4 10 TeMeE
"DeKTponuTHYECKas
nucconuanus’
19. |Ypox KOHTpOJIsl 3HAHUI KontposnbHas
pabora;

20. |OO0mas xapakTepuCcTUKa Y CTHBIH OIIpOC;
rajoreHoB. XUMHUYECKHE [IncbMeHHBIN
CBOICTBa Ha IPUMeEpE XJI0pa KOHTPOJIb;

21. |Xnoposogopoa. ConsiHas Y CTHBIH OIIpOC;

KHCJIOTa XUMUYECKHE CBOMCTBA,
IOJIyYEHHE, IIPUMEHEHHE.
KauecTBeHHas peakiust Ha

[ IncrMeHHEbIN
KOHTPOJIb;




XJOpUII-UOHBI. BakHeiuue
XJIOPUJIBI U UX HAXOXKJICHUE B
IpUpoIE

22. |\[TpakTtrueckas padbota No2. [IpakTnueckas
[Tosryuenue constHONW KUCIIOTHI, pabora;
U3y4YEHHE €€ CBOWCTB

23. |Pemienue 3a1a4 Ha BHIYUCIICHUS [TrcbMeHHBIH
10 YPaBHEHUSIM XUMHUYECKUX KOHTPOJIb;
peaKIuii, €CiIi OJVH PEareHT JaH
B U30BITKE

24. |O0mas XxapakTepUCTHKA Y CTHBIN OMpoc;
a5eMeHTOB VIA-rpyribl. [TceMeHHBII
CtpoeHnue u Gpusndeckue KOHTpOJIb;
CBOICTBA MPOCTHIX BEUIECTB -

KHCIIOpOJa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. Haxoxnenue
Cepbl U €€ COeTMHEHH B
IpUpOJIE.

25. |CepoBosiopo/1, CTpOEHUE, Y CTHBIN OIpoc;
duznYeCKue U XUMUIECKHE [TceMeHHBII
CBOICTBa KOHTPOJIb;

26. |OKcuasl cepbl Kak Y CTHBIN OMpoc;
MPEICTAaBUTENN KUCIIOTHBIX [TceMeHHBII
okcua0B. CepHuUCTask KMCIIOTa KOHTpOJIb;

27. |CepHas KucioTa, €€ CBOICTBaA. Y CTHBIH OIIpOC;
[Ipon3BOACTBO CEPHOM KMCIOTHI [TuceMeHHBII

KOHTpOJIb;

28. | Pemienue 3a1au Ha HAXOXKIECHUE [TceMeEHHBII
MacCOBOM 101U BbIXOZa KOHTPOJIb;
MPOJyKTa peakuuu

29. |O0mas xapakTepucTUKa Y CTHBIH OIIpOC;
BJeMEHTOB V A-rpynmbl. A30T, [TceMeHHBII
pacnpocTpaHEHHUE B IPUPO/IE, KOHTPOJIb;
bu3nYecKue U XUMHIECKUE
cBoiicTBa. KpyroBopor azora B
npupojie

30. |AMMHuaK, ero ¢pu3znvecKue u Y CTHBIH OIIpOC;
XHUMHYCCKHE CBOMCTBA, [ I[ichMEHHBIH
MOJIyYeHHE U PUMEHEHHE. KOHTPOJIb;

31. [lIpaktuueckas padbora Ne3. [IpakTnueckas

HonyquI/Ie aMMHaKa, U3y4CHHUC

pabora;




€Tr'0 CBOICTB

32. |Conu amMmmMoOHUs, UX puzndIecKue Y CTHBIH OIIpOC;
1 XUMHYSCKHE CBOMCTBA, [[ncrMeHHBIH
npuMeHeHue. KauectBeHHas KOHTPOJIb;
peakiys Ha HOHbI AMMOHUS

33. |A30THas KUCJIOTa, e€ Y CTHBIN OIPOC;
bu3nUecKue U XUMHUIECKUE [TceMeHHBII
cBoiictBa. Hurparsl KOHTPOJIb;

34. |®ocdop, okeun pochopa(V) u Y CTHBIH onpoc;
dbocdopHas Kuciora, [TrchbMEeHHBIIA
du3nuecKkue 1 XUMUYECKHe KOHTPOJIb;
CBOICTBA, MTOJTyYCHHE.

KauectBeHHas peakuus Ha
docdar-nonsI

35. |Ucnons30BaHWE HATPATOB U Y CTHBIN 0IIpoC;
coneit ammonus, pocharos B [IuceMeHHBIN
KayecTBE MUHEPAJIbHbIX KOHTPOJIb;
ynoOpeHnit. XuMuieckoe
3arpsi3HEHUE OKPYXKaroIen
Cpenbl

36. |Yrnepon, aluioTpOIHbIE Bri6epure
MOAU(UKALIIH, BHT/popMy
pacIpoCcTpaHEHUe B IIPUPO/IE, KOHTPOJISI
buznyecKkue 1 XuMUIECKHe
CBOMCTBa. AZCOPOIIHSL.

Kpyrosopor yriepona B npupojie

37. |Okcuabl yriiepoaa, ux Y CTHBIN OIpoc;
bu3NYECKUE U XUMUIECKHE [TuceMeHHBII
CBOMCTBA KOHTPOJIb;

38. |YroapHas KuciaoTa v €€ CojIu, X Y CTHBIN OIPOC;
bu3nUecKue U XUMHYECKUE [TceMeHHBII
CBOMCTBA, MOJIyYEHUE U KOHTPOJIb;
npumeHenue. KauectseHHas
peaxius Ha KapOOHAT-UOHBI.

39. [[Ipaktuueckas pabora Ne4. [TpakTiaeckas
[loyyenue yriaekuciaoro rasa. pabora;
KauecTBeHHas peakuus Ha
KapOOHAT-UOH

40. |Kpemnwuii, mpeacraBiaeHust 00 Y CTHBIN ONpoc;
okcuae kpemuusa(IV) u [ [ucbMeHHBIM
KPEMHHEBOU KHUCIIOTE. KOHTPOJIb;
CuniukaTHasi IPOMBIIIIEHHOCTh

41. |[Ipaxtrueckas padorta Ne 5. [IpakTrueckas




PelieHne 3KCIepUMEHTAIBHBIX
3ajad o teMe «BaxHenmme
HEMETAJUIBI U UX COETUHEHUS»

pabora;

42. |Ypok 0000mieHus u Y CTHBIH onpoc;

CHUCTEeMaTHU3alluy 3HAaHUI [TceMeHHBII
KOHTPOJIb;

43. |YpOK KOHTpPOJIsI 3HAHU I KontposbHas

pabora;

44. | O6mas xapakTepucTuKa Y CTHBIH OIIpOC;
XAMUYECKHAX JJIEMEHTOB — [TceMeHHBII
METaJIOB KOHTPOJIb;

45. | dusnueckre U XMMHUYECKHE Y CTHBIH OIIpOC;
CBOICTBa METAJLJIOB. [TceMeHHBII

KOHTPOJIb;

46. |O01me criocoObl MOTyYEeHUS Y cTHBIN o1poc;

METAJIJIOB [TceMeHHBII
KOHTPOJIb;

47. |lloHATHE O KOPPO3UH METAIIJIIOB. Y CTHBIN OIPOC;

CruaBbl [ [ncbMEHHBIM
KOHTPOJIb;
CaMoOoOI1IeHKa C
HCIOJIb30BAHUEM
«O1LIEHOYHOT O
ITICTaY;

48. (lemounbie Y CTHBIN ONpOC;
Metaibl. HaxoxzeHue B [TceMEHHBIN
npupoae. duznueckue u KOHTPOJIb;
XUMHUYECKHE CBOMCTBA

49. | Oxcuapl ¥ TUAPOKCUIBI HATPUS Y CTHBIN OPOC;
u Kanus. [Ipumenenue [I1ceMeHHBIN
HIEJIOYHBIX METAIJIOB U UX KOHTPOJIb;
COeIMHEHUN

50. (IlemoyHO3€MENIbHBIE METAJLIBI Y CTHBIN OMpoc;
MAarHuii ¥ KaJablHil, CTPOCHHUE [TceMeHHBII
atomoB. dusnueckue n KOHTpOJIb;
XMMHYECKHE CBOMCTBA

51. |Baxkuenime coeTUHEHNA Y CTHBIN OIpoc;

KaJbLUs (OKCUJT, THIPOKCHU]I,
COJIN)

[ [McbMEeHHBIH

KOHTPOJIb;




52. |Pemienue 3agad Ha BEIYUCIICHUSI [ IucrMeHHEbIN
M0 YPAaBHEHUSIM XUMUYECKUX KOHTPOJIb;
peaKIui, eclii OJUH U3
peareHTOB JI1aH B U30BITKE WU
COACPKUT MIPUMECH; MAaCCOBOM
JIOJIM BBIXOJ1a MPOAYKTa PEaKIUU

53. |Bbluucienus o ypaBHEHUsIM [TuceMeHHBII
XUMHUYECKUX PEaKIUi, eCiu KOHTPOJIb;
OJIMH U3 PEarcHTOB JIaH B BHUJIE
BOJITHOT'O pacTBOpPA C U3BECTHOM
MacCOBOM goJeit

54. |[Ipaxktuueckas padota Neb. [IpaxTrueckas
JKEcTKOCTb BOJIBI M METOJIBI €€ pabora;
YCTpaHEHHUS

55. |Amomunnii. Prsndeckue u Y CTHBIN 0IIpoC;
XHUMHUYECKHUE CBOMCTBA. [ IncrMeHHBIN
Haxoxnenue B mpupoie KOHTPOJIb;

56. |AMdoTepHbIE CBOMCTBA OKCHIA U Y CTHBIN OIpoc;
TUIPOKCUIA AITFOMUHUSA [ IncrMeHHbIN

KOHTPOJIb;

57. [’Kene3zo. Haxoxnenue B Y CTHBIN OMpoc;
npupoze. dusndeckue u [IncbMeHHBIN
XUMHUYECKHE CBOIICTBA KOHTPOJIb;

58. |Okcuabl, THAPOKCUBI U COITH Y CTHBIN OIPOC;
xenesa(ll) u xemneza(11l) [T1cbMeHHBIIH

KOHTPOJIb;

59. ([Ipaktuueckas padbota Ne 7. [IpakTnueckas
Pemienne sxcnepruMeHTaTbHBIX pabora;
3a7a4 1o TeMe «Bakaelimmue
METaIbI U UX COeTUHEHUSD)

60. |Pemienue pacueTHbIX 3a7a4 110 [ IncrMeHHBIN
XUMUYECKOH (hopmyIie KOHTPOJIb;

61. [PemeHne pacueTHbBIX 3a/1a4 MO [ IncrMeHHEbIN
YPAaBHEHUIO PEAKLIUU KOHTPOJIb;

62. |Ypoxk 00001IeHus 1 [T1cbMeHHBIM

CHCTCM&THS&HHHSH&HHﬁ

KOHTPOJIb,




63.

YPOK KOHTPOJIS 3HAHUU

KoHTponbHas
pabora;

64.

HoBble MaTepualsl u
TEXHOJIOTHH. XUMUS U 370POBbHE.
be3omnacHoe nucmnonp3oBaHue
BEIICCTB U XUMHYCCKHUX PEaAKIIHIA
B OBITY

Y CTHBIN OMpoc;

65.

[TpupoiHbIE HCTOYHUKU
YTIEBOI0POAOB (YroJb,
MPUPOHBINA ra3, HePTh)
MPOAYKTHI UX TIEpepaboOTKH, UX
POJIb B OBITY U
MPOMBINIICHHOCTH

Y CTHBIN OIpoc;

66.

OCHOBBI DKOJIOTUYECKON
rPAMOTHOCTH.

Y CTHBIH 0IpoC;

67.

Ypok 060011eHus 1
CUCTEMaTU3allly 3HaHUHU

[ [McbMeHHBIN
KOHTPOJIb;

68.

HToroBoe TeCTHpOBAHKE 32 KypC
"Xumus. 9 kimacc"

TectupoBanue;

OBILIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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