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ITosicHuTeIbLHAS 3alIHCKA
AnanTtupoBaHHas pabodas mporpamMma OOYYAIOIIMXCS C HapylIeHHeM CiiyXa MO0 TpeaMeTy
«XuMHUsA» Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUsS COCTABJICHA Ha OCHOBE CIEMYOIINX
HOPMATUBHBIX TOKYMECHTOB:

1. denepanpHoro 3akoHa PO «O06 obpazoBanuu B PO» ot 29.12. 2012 1. Ne 273 — O3;
QenepanbHOl  aganTUPOBAHHON  00pa30BaTENbHOM  MPOTPaMMbI  OCHOBHOTO  OOILEro
oOpa3oBaHus Uig OOYy4YalOUIMXCS C OrPAaHUYCHHBIMH BO3MOXHOCTSAMHU 310poBbi. [Ipuka3s
MunuctepcTBa npocsemieHust PO ot 24 vosops 2022r. Ne 1025°

3. IlocranoBienue ['maBHOro rocy1apcTBEHHOIO0 CaHUTapHOro Bpaya P® ot 28 auBaps 2021 r. N
2 "O6 yrBepxkneHnu canutapHbeix npaBuwi u HopMm CanlluH 1.2.3685-21 "T'uruenuueckue
HOPMATHBBI M TPEOOBAHUS K oOecreueHu o 0e30MmacHOCTH U (M) 0€3BPEIHOCTH IS YeJIOBEKa
dakTopoB cpeasl oouraHus"

4. AOOII OO0 MAOY nuues Ne 7 r.ToMcka;

OcHoBHOI 00pa30BaTEeNLHON MPOTPAMMBI OCHOBHOTO 00111ero obpazoBanuss MAQOY nurest Ne 7

r. Tomcka

6. IIporpamma Bocniutanust MAOY nuues Ne7 r.Tomcka

9]

CopneprxaHue aganTUPOBAHHOW paboueil MporpamMMbl 1O MpenIMeTy «XUMHs» COOTBETCTBYET
OOIT OO0 MAOY munes Ne7 r.Tomcka.

He.]'lﬂ peaim3anuu aIlaHTHPOBaHHOﬁ nporpaMmmMmsbl OCHOBHOTI'O 001ero 06p330BaHHﬂ:
[emsivm pcanrsan NporpaMmbl A1 o6yqafom1/1xc;{ C HAPYIICHUAMMU ClIyXa SABJIAKOTC:

v opraHmuzanus y4eOHOro mpouecca A oOydaloluxcs ¢ HapyLIEHUSIMHU ClyXa
(cmabocnplammx, MO3IHOOINIOXIINX, KOXJIEAPHO HMMILIAHTHPOBAHHBIX, INIYXMX) C y4€TOM IieJieH,
COJIep’KaHusl U IJIAHUPYEMbIX Pe3yJbTaTOB OCHOBHOro o0mero odpazoBaHus, orpakeHHbIX B ®I'OC
000;

v CO3/IaHH€ YCJIOBHM /JIi CTAaHOBJICHUA U (POPMHPOBAHUS JUYHOCTH OOY4aIOLIErocs;
OpraHu3anysi JesTEeIbHOCTH TEJaroru4eckux paOOTHUKOB 00pa30BaTENbHONW OpraHU3alud 110
CO3/IaHUI0 UHJUBUYaJbHBIX MPOTPaMM M YU€OHBIX TUIAHOB JJIsl 00y4YaOIIUXCs ¢ HApYIICHUSIMH CITyXa
(cmabocnplanmx, MO3JHOOTIOXIINX, KOXJIEAPHO UMIIJIAHTUPOBAHHBIX, INIYXHX).

JlocTvKeHne MOCTaBAEHHbIX Lenen peanusaumm Ans obyyaromMXCs C HAPYLUEHUAMU Cayxa

npeaycMaTpmUBaET peLLEeHNE CNeAYIOLMX OCHOBHbIX 324a4:

v dbopMupoBaHre y 00yYaIOIINXCSI HPABCTBEHHBIX YOCKICHHUH, ICTETHYECKOTO BKyca U
3I0POBOr0 00pa3a >KWU3HU, BBICOKOM KYyJIBTYpbl MEXKJIMYHOCTHOIO U MEXKITHHYECKOIO OOIIEHMUS,
OBJIAJICHUE OCHOBAMHM HAayK, T'OCYJIapCTBEHHBIM s3bIKOM Poccuiickon @enepaunu, HaBbIKAMHU
YMCTBEHHOTO U (DU3MYECKOTO TpyJAa, pa3BUTHE CKIOHHOCTEH, HMHTEPECOB, CIOCOOHOCTEH K
COLIMAIBHOMY CaMOOIIPEEIICHUIO;

v o0ecrieueHre IUIAHUPYEMBIX PE3YyJbTaTOB IO OCBOCHHUIO OOYYAIOLIUMCS LEJIEBBIX
YCTaHOBOK, NMPUOOPETEHUIO 3HAHUM, YMEHUMN, HaBBIKOB, OMPEIEISEMbIX JIMYHOCTHBIMH, CEMEHHBIMU,
OOLIECTBEHHBIMU, TOCYJaPCTBEHHBIMH MOTPEOHOCTSIMM W BO3MOXKHOCTSIMH  0Oydarolerocs,
WHIMBUTYIEHBIMH OCOOCHHOCTSIMH €TI0 Pa3BUTHUS U COCTOSIHUS 3/I0POBBSI;

v o0ecrieyeHre MPeeMCTBEHHOCTH OCHOBHOTO OOIIETO U CPEAHEro 00IIero o0pa3oBaHus;

v JOCTHXKEHHE TUTAaHUPYEeMbIX pe3ynbTaToB ocBoeHus AOOIT OO0 obydaromumucs c
HApYIICHUSIMH CITyXa;

v o0ecrieyeHHe  JIOCTYITHOCTU  IOJMYyYEHHS  KA4eCTBEHHOTO OCHOBHOTO  OOIIETro
o0Opa3zoBaHus;

v BBISIBJICHHE W Pa3BUTHE CIIOCOOHOCTEH OOYydYarolmMXcs, B TOM YHCIE MPOSBUBIIUX

BBIIAIOIINECS CIOCOOHOCTH, 4Yepe3 CUCTEMY KIyOOB, CEKLUHH, CTYyIUH U JPYTUX, OPraHU3aILUIO
0OI11IECTBEHHO TOJIE3HOM J1eATETbHOCTH;
v OpraHM3alys UHTEJUIEKTyalIbHbIX U TBOPUECKUX COPEBHOBAHUM, HAYYHO-TEXHUYECKOIO



TBOPYECTBA U MPOEKTHO-UCCIEI0BATENHCKON IEATETbHOCTH;
y4acTre OOyJaroIIuXcs, UX POAUTENeH (3aKOHHBIX MPEICTaBUTEINCH), MeJaroruIecKux
pabOTHUKOB B MPOSKTUPOBAHUY M PA3BUTHUU COIMATBLHON Cpelibl 00pa30BaTeIbHON OpraHU3AIINH;

v BKJTFOYCHHE OOYyYaIOIMMUXCsA B TPOILECCH MO3HAHUS M MPeoOpa3oBaHHS COLUATBLHOMN
cpenbl (HaceJIeHHOro IMyHKTa, paiioHa, TOpoja) IS MPHOOPETEHHUsS OMbITa PEalbHOTO YIPABICHHS U
JIEUCTBHS,

v OpraHM3alys  COIHUAIBHOTO U  Y4eOHO-HCCIEIOBAaTENbCKOTO  MPOCKTHPOBAHUS,
MpoeCCHOHATIEHON OpPHEHTAIMN OOYyJaroNuXcsl TPH TOJJIEPKKE MeJarorn4ecKux pabOTHUKOB,
BKIIIOUasi TICHMXOJIOTOB, COIIMABHBIX TIE€IaroroB, COTPYJHUYECTBO C 0a30BBIMU MPEANPHUATHSIMHU,
OpraHu3aUsIMHU MTPOPECCHOHATTEHOTO 00pa30BaHus, IIEHTPpaMu MPOodheCcCHOHATHHON pabOTHI;

v CO3/IaHHE YCJIOBUU JIJISl COXPAHEHUS U YKPETIeHUS (PU3HUUECKOTO, MCUXO0JIOTHUYECKOTO U
COIMAIBHOTO 37I0POBbs 00yUarOIMUXCsl, o0ecreueHrne nx 0€30MacHOCTH.
v

Hesn u 3agaum kypca yueoHoro npeamera « XUMMUS».

K nanpaBneHuio nepBOCTENEHHOW 3HAYMMOCTH IPH peaau3alud 00pa30BaTEeNIbHBIX (YHKIIMMA
npeaMera «XUMHs TPAJAULIMOHHO OTHOCAT (pOpMHUpOBaHHME 3HAHUI OCHOB XMMHYECKOW HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOH AEATENIbHOCTH 4YeJIOBEKa M Kak OJHOrO W3
KOMIIOHEHTOB MUPOBOi1 KYJIbTYpBI.

3amauya npeamera cCOCTOMT B (DOPMUPOBAHMM CHCTEMbl XMMHUYECKHX 3HAHMNA — Ba)KHEHIINX
¢dakTOB, MOHATUH, 3aKOHOB W  TEOPETUYECKUX  IOJOXKEHHUH, JOCTYHMHBIX  00OOILEHHI
MHUPOBO33PEHUYECKOT0 XapaKTepa, s3bIKa HAyKH, 3HAHUH O HAy4YHBIX METO/aX M3y4eHMs BEILECTB U
XMMHYECKHX pEeakUuil, a Takke B (OPMUPOBAHUM U PA3BUTHH YMEHUH U CHOCOOOB JESATEIBHOCTH,
CBA3AHHBIX C IUIAHUPOBAHUEM, HAOJIOJICHHEM M IPOBEIECHUEM XHUMHUYECKOIO HKCIEPUMEHTA,
coOITIO/ICHHEM TIPaBUIT 0€30MacCHOTO OOPAIIEHHUS C BEIECTBAMH B 110 BCETHEBHOM JKH3HU.

Ceroguss B oOpa3oBaHMM 0CO00 3HAUMMOM MPU3HAETCSI HANPABIEHHOCTh OOyuYeHUs Ha
pa3BUTHE M CAMOPA3BUTHE JTUYHOCTH, (DOPMHUPOBAHKE € MHTEIUICKTa U o0mIeH KyabTypsl. OOyueHHe
YMEHHUIO YYHUTBCS U TPOJODKATh CBOE 0Opa3oBaHUE CAMOCTOSTENBHO CTAHOBUTCS OJHOM U3
BOXHEUIINX QYHKUUI y4eOHBIX IPEIMETOB.

B cBa3u ¢ 3tum Opu HU3YUCHUHU NpCIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIICC 3HAYCHHC
HpI/IO6peHI/I TaKHC 1ICJIU, KaK:

- (QopMmupoBaHHE HMHTEIJICKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIEHHUH, CIIOCOOHOHM ajanTupoBaTbcs K OBICTPO
MEHSFOIIUMCS YCIIOBUSM KHU3HHU;

- HampaBJICHHOCTh OOYYEHHMS Ha CHUCTEMAaTHYECKOE MPHUOOIICHHWE YYalIMXCs K CaMOCTOSTENbHOM
MO3HABATENIbHON JEsITeNbHOCTH, HAyYHbIM METOJaM TMOo3HaHHs, (OPMHUPYIOIIUM MOTHBAIMIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

- obecreyeHue yclOBUI, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO O00YYarOIIMMUCS OMbITa Pa3HOOOpa3HON
NEeSTeIbHOCTH, TIO3HAHHUA U CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCAITHHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUOB €SI TCIBHOCTH;

- (QopmupoBaHHE YMEHUN OOBSACHATH W OLICHWBATH SBJICHUS OKPY’KAIOLIEro MUpPAa Ha OCHOBAaHUU
3HAHUH ¥ OIBITA, OJYYECHHBIX TIPU U3yICHUN XUMHUU;

- popmupoBaHue y 00y4aIOMUXCSl TYMaHUCTUYECKUX OTHOILIEHUHN, MTOHUMAaHUS [IEHHOCTH XUMUYECKUX
3HaHUU JUIsl BBIPAOOTKM 3KO JIOTMYECKH Lel1ecoo0pa3HOro MOBENEHUS B ObITY U TPYJIOBOW Jes-
TEJIBLHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 30POBbs U OKPYIKAK0 L€ MPUPOJIHON CPENIBL;



- pa3BUTUC MOTHUBAIIUU K 06y‘-IeHI/IIO, CIIOCOOHOCTEH K CAMOKOHTPOJIFO U CaMOBOCIITUTAHUIO Ha OCHOBC
YCBOCHUA O6H_[e‘leJ'IOBe‘leCKI/IX HCHHOCTeﬁ, TOTOBHOCTH K OCO3HAHHOMY BLI60py HpO(i)I/IJ'ISI Hn Ha-
MMpaBJICHHOCTH ,[[aJ'IBHefII.HGFo o6yquH;1.

MECTO YYEBHOI'O IIPEJMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme o6miero o6pazoBanus «XUMUs» MpU3HaHA 003aTETbHBIM YYEOHBIM MIPEAMETOM,
KOTOPBIN BXOJIUT B COCTaB IpeaMeTHoU obnactu «EcTrecTBeHHOHAYUYHBIE TTPEIMETHI».

Y4eOHBIM IJTaHOM Ha €€ u3ydeHHne oTBe/IeHO 136 yueOHBIX 4acoB — 1o 2 4 B HeJleno B 8 U1 9
KJ1accax COOTBETCTBEHHO.

Pa3zpnen 1. Coaep:kanue yue0HOro nmpeaMera.

Tema 1. [lepBoHayajibHble XUMHYECKHE IOHATHS.

[TpenMet xuMuu. Posib XMMHHM B *KH3HU YejoBeKa. Tena u BemecTBa. Pu3nyecKkrue CBOMCTBA BEIIECTR.
ArperaTHoe COCTOSIHHE BellecTB. [IoHATHE 0 MeTOoIaX MO3HAHUS B XUMHH. XUMUS B CHCTEME HayK.
UYuctele BemecTBa u cMecu. CriocoObl pa3iesieHUs] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE JIeMEHThI. CUMBOJIBI XUMHYECKHUX 3JIEMEHTOB. [IpocThie
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumunyeckas popMyiia. BaleHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BenlecTB. OTHOCHUTEIbHAS aTOMHAas Macca. OTHOCHTENbHAsI MOJIEKYJISIpHAs Macca. MaccoBast 10151
XUMHUYECKOTO 3JIEMEHTA B COCTMHCHHH.

Ouznyeckne 1 XUMUUECKHE ABJICHUS. XUMHUECKas Peakiusi U e€ Mpu3HaKu. 3aKOH COXpaHEHUS
Macchl BelecTB. XuMudeckue ypaBHeHus. Kitaccupukanys XuMu4eckux peakuui (CoeIMHEeHMs,
paslIoKeHus, 3aMEelIeHUs, OOMEHa).

XVUMHYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOM MOCYy 10, ¢ paBujiaMu paboThI B
nabopaTopuu U npuéMamMu oOpaleHus ¢ 1a0opaTOpHEIM 000pyIOBaHUEM; H3YUCHHE U OIIHCAaHUE
¢u3nueckux cBOMCTB 00pa310B HEOPraHMYECKUX BEIECTB; HaO0IeHHEe (PU3NUYECKUX (ILIaBJICHHUE
BOCKa, TastHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKe, KHIIEHHE U KOHACHCAIHMsI BOABI), U XUMHUYECKUX
(ropeHme cBeYH, MPOKATUBAHUE METHON ITPOBOJIOKH, B3AaMMO/JICHCTBHE MeJla C KUCIIOTOW) SIBIICHU,
HaOJII0/IEHUE U ONIMCAaHKE MTPU3HAKOB IPOTEKAaHUSI XMMUYECKUX peakluil (pa3iiokeHre caxapa,
B3aMMOJIEMCTBHE CEPHOM KUC JIOTHI € XJIOpUAOM Oapus, pasnoxxenue rugpokcua meau(ll) npu Ha-
IpEeBaHUU, B3aUMOICHCTBHE Kele3a ¢ pacTtBopoM conu Meau(ll)); nzydenne cnocoboB pa3aeneHus
cMmecel (¢ MOMOIIBI0 MarHuTa, GUIbTPOBaHKE, BhIIAPUBAaHUE, JUCTUILIALNSA, XpoMaTorpadusi),
NPOBE/ICHUE OUYHUCTKHU MOBAPEHHOMN COJIM; HAOIIOAEHUE U ONIUCAHKUE PE3YJIbTATOB MPOBEJCHHUS OTIBITA,
WITIOCTPUPYIOILET0 3aKOH COXPAaHEHMsI MAacChl; CO3JaHHE MOJIesIel MOJIEKYT (IapOCTEPIKHEBBIX ).

Tema 2. Ba:kHeiimue npeacTaBuTe, M HEOPraHMYECKUX BelIeCTB.

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucnopoa — siemeHT u mpoctoe BeriecTBo. Haxoxienue
KHUCTIOpoJia B Tipupone, Gu3NYecKue U XUMHYECKHEe CBOWCTBa (peakiuu ropenus). Oxcuabl. [Ipu-
MeHeHHe Kuciopoga. CrnocoObl MOMy4YeHHs] KUCIOpoJa B Ja0OpaToOpud W MPOMBIIUICHHOCTH.
KpyroBopor xkucnopoga B mnpupoje. O30H — ajtoTporHas MOAU(UKAIS KUCIOPOAa.

TernnoBoit 3¢(eKT XUMHUECKON peaklud, TePMOXUMHUYECKHE YPAaBHEHUS, IK30 U SHIOTEPMHUECKUE
peakiuu. TOMIWBO: yroib W MeETaH. 3arps3HEHHE BO3[yXa, YCHIEHUE MapHUKOBOro s¢dekra,
pa3pylieHre 030HOBOT'O CJIOS .



Bonopon — nsnemeHT M mpocTtoe BemiecTBO. HaxokaeHue BogopoAa B MpHpone, (U3UYECKUue M
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0b! NomydeHus. Kucinots! u conu .

KonuuectBo BemectBa. Moabs. MorsipHast Macca. 3akoH ABOTajipo.
Mounsipublit 00bEM ra3oB. PacyéThl 10 XMMUYECKUM ypaBHEHUSIM.

®dusnueckue cBOMCTBA BOABL. Boxa kak pactBoputens. PactBopsl. HackllieHHbIE M HEHACBIILIEHHBIE
pactBOpbl. PacTBOopuMOCTh BEIECTB B Boje. MaccoBasi J0JIs BEIIECTBA B PAacTBOpPE. XHMMHUYECKUE
cBoiicTBa BoJbl. OcHOBaHMs. Poib pacTBOpPOB B MpUPOAE U B JKU3HM uernoBeka. KpyroBopoT Bonbl B
npupozie. 3arpsa3HeHHe IPU pOoAHbIX BoA. OXpaHa M OYMCTKA IPUPOAHBIX BOJ.

Knaccugpukamust ~ HEOPraHMYECKUX  COCIUHEHHUH. Oxcunpl.  Krnaccudukamuss ~— OKCHIOB:
coneoOpa3zyromue (OCHOBHBIE, KHUCIOTHbIE, aM(doTepHble) U HecojeoOpasyromue. HomeHknatypa
OKCHJIOB (MEXIyHapoaHass M TpuBuaibHas). duznueckue U XUMHUYECKHE CBOWMCTBA OKCHOB.
ITomyuenue okcuaoB.

OcnoBanus. Knaccudukauus ocHoBaHMH: HIENOYM M HepacTBOpUMBbIE ocHoBaHMsA. HomeHknarypa
OCHOBaHUM (MEXIyHapoJHasi M TpuBHasbHasA). Dusznueckue W XMMHUYECKHE CBOWCTBA OCHOBaHUM.
[Tonydyenne oCHOBaHMIA .

Kucnoter. Knaccudpukamuss kucmor. Homenknatypa KuCIOT (MEXAYHApOJHAsT W TpHUBUAIBHAs).
du3nyeckue M XMMHYECKHE CBoWcTBa KHCIOT. Pan akruBHocTn MertaimioB H. H. bekerosa. Ilo
Jy4YEeHUE KUCIIOT.

Comu. Homenkiatypa coneit (MeXayHapoAHass ¥ TpPUBHUAIbHAsA).
duznyeckue U XMUMHUYECKHEe CBoWcTBa coiiell. [lomyuenue conen.
I'eneTnueckas CBsSI3b MEXYy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.
XUMHUYECKUN IKCIIEPUMEHT:

- KAYECTBEHHOE OIPECIICHUE COJAEPKAHMSI KUCIOPOAa B BO3YXE;

- TOJy4YeHue, coOupaHue, paclmo3HaBaHWE U M3YYCHHE CBOWCTB KHCIOpOAa; HaOIroneHue
B3aMMOJICHCTBHSI BEIIECTB C KHUCIOPOJOM M YCIOBUSI BO3HUKHOBEHHUS M TIPEKPAIICHUS TOPEHUS
(moxapa);

- O3HaKOMJICHHE ¢ oOpasllaMh OKCHUIOB M ONUCAHUE UX CBOWCTB; TMOIyuYeHHUE, COOMpaHue,
pacro3HaBaHHE M HM3YYCHHE CBOMCTB BOJOpoja (TOpeHHE); B3aMMOJCHCTBHE BOJOPOJA C OKCHIOM
meau(1l) (BO3MOKHO MCIIOIB30BaHUE BHICOMATEPHATIOB);

- HaOmoieHne 00pa3LoB BELIECTB KOJIMYECTBOM | MOJIb;
- UCCIIeIOBAaHNE OCOOCHHOCTEH paCTBOPEHUS BEILECTB C PA3ITUYHON PACTBOPUMOCTHIO;
- IPUTOTOBJICHUE PACTBOPOB € ONPEIEIEHHON MAaCCOBOU J10JIEH paCTBOPEHHOIO BEIIECTBA;

- B3aUMOJICUCTBHE BOJBI C MeTaulaMH (HATpPUEM M KajbllieM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB);

- OnpCAcCiICHUC PACTBOPOB KUCIOT U IIEI0YCH C IIOMOIIBIO HWHIAUKATOPOB; HCCIICAOBAHUC 06pa3u013
HCOPTaHNYCCKUX BCIICCTB pa3 JIMYHBIX KIIACCOB;

- Ha6J'IIOI[eHI/Ie N3MCHCHHA OKpaCKW HHAWKATOPOB B paCTBOPAX KUCIIOT U menoqeﬁ;



- u3ydeHne B3aumojieicTBus okcu na meau(ll) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C METalllaMH,
peaKuuii HEUTpAIU3aLNH;

- MIOJIYYCHHUEC HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUC OJHOI'O MCTAJUJIa APYTI'UM U3 paCcTBOpPa COJIH;
- PCHICHUEC SKCIICPUMCHTAJIbHBIX 3aJla4 I10 TCMC «Baxwneimme Ki1acchl HCOPTaHNYCCKUX COGHHHGHHﬁ)).

Tema 3. Ilepuoguuecknii 3akoH u [lepuoanueckas cucreMma XMuMUYECKHX 3JieMeHTOB /I,
N. MenpaeneeBa. CTpoeHue aToMoB. XUMHYeCKas ¢BsA3b. OKUCIUTETIbHO-
BOCCTAHOBHMTE/bHbIE PeaKMH.

[TepBBIe MOMBITKA KJIACCU(PUKAINYA XUMHUYECKHUX JIEMEHTOB. [IOHITHE O TPYIITax CXOAHBIX dJICMCHTOB
(1Ie7oYHbIE M IIEJIOYHO3€-MEJbHBIE METAJIbl, TaJOreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPHIE
00pa3yroT aM(pOTepHBIE OKCHJIBI U THAPOKCHIHI .

Ilepnonnueckuit 3akoH. Ilepuommueckas cucrema xumuueckux snemeHtoB [[. M. Menzeneesa.
Kopotkonepuonnas u umHHONepuoaHas ¢opmel  Ilepuoguueckoil  CUCTEMBI  XMMHYECKHX
anemeHtoB /I. M. MenneneeBa. Ilepuonel u rpymnmbsl. PU3UYECKUH CMBICI IMOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJIa U TPYIIIBI 2JIEMEHTA.

Ctpoenune aromoB. CocTaB aTOMHBIX sep. M3oTonbl. DnekTponsl. CTpoeHHe 3JIEKTPOHHBIX 000I04eK
aToMoB mnepBbIX 20 xumuyeckux 3aeMeHToB Ilepuoanyeckoii cuctemsl Jl. M. MenaeneeBa. Xapakre-
PUCTHMKA XMMHMYECKOrO 3JIEMEHTa Mo ero mnosoxeHuto B Ilepuogmueckon cucreme I . U .
Menpeneesa .

3aKOHOMEPHOCTH M3MEHEHMsSI paguyca aTOMOB XHMHYECKHMX DJJIE MEHTOB, METAUINYECKHX U
HEMETAJUIMYECKUX CBOWCTB MO TrpynmaM M nepuoaaMm. 3HadeHue Ilepuoauueckoro 3akoHa u
Ilepuonnueckoli CHCTEMBI XUMHUYECKMX DJJIEMEHTOB JUIsl DPAa3sBUTHA Hayku U npaktuku. [[. WM.
MeHeneeB — y4€HbIN U TPaXKJaHUH.

Xumnueckasi cBsi3b. KoBasieHTHass (MOJisipHAasE W HEMOJSpHAs) CBsI3b. DJIEKTPOOTPULIATEILHOCTD
XUMUYECKUX 31eMeHTOB. MoHHas cBsa3b. CTeneHb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE
peakuuu. [Iponeccel OkucIeHNsI 1 BOCCTaHOBNIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

XUMUYECKUH IKCIIEPUMEHT: U3YUYCHHE 00pa3lloB BEIIECTB METANJIOB U HEMETAJUIOB; B3aUMOJCIHCTBHE
THJIPOKCHIA IIMHKA C PacTBOpaMH KHUCIOT W INEJOoYeil; MPOBEIEHUE OMbBITOB, HILTIOCTPUPYIOIINUX
MPUMEPBl  OKUCIIMTEJIbHO-BOCCTAHOBUTENIBHBIX  peakiuii  (ropeHue, peakmuu  PasIoKCHHs,
COCTMHCHHUS ).

PesepBHoe Bpems (3 yaca)
Me:xknpeamMeTHble CBSI3H.

Peanuzanus MECKIIPECAMETHBIX cBsI3el npu MU3y4€HUHU XHUMHHU B 8 Knacce OCYHICCTBJIACTCA
qepe3 HCIIOJIB30BAHUE, KakK 06HII/IX C€CTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaK H HOHHTI/Iﬁ, SABJIIIOIINXCA
CUCTECMHBIMU JJI1 OTACIIBHBIX NPEAMETOB €CTECCTBEHHOHAYYHOT'O IUKIIA.

O6IHI/IC €CTCCTBCHHOHAYYHbIC ITOHATHA: HaquBIfI (baKT, TuImnoTe3a, TCOpus, 3aKOH, aHAJIU3,
CHHTC3, Knaccmbnxaum[, NEPUOANIHOCTD, Ha6n}011eH1/1e, SKCIICPUMCHT, MOJACINPOBAHUC, U3MCPCHUC,
MOJICIb, ABJICHUC .

®usuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, HN30TOIHI,
PaaMOaKTUBHOCTH, MOJIEKYJIA, SJICKTPUUYCCKUHN 3a PsijI, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, ra3, PU3NICCKUE BEIIMYNHBI, €IUHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1bI, COHIIE.



buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MHHEpaANbl, TOPHBIE TOPOJBI, TIOJIE3HBIE HCKOMAeMBbIE,
TOILJIMBO, BOJTHBIE PECYPCHI.

9 KJIACC
Tema 4. BenecTBO M XMMHYECKAs PeaKUusl.

[Tepnonnueckuit 3akoH. [lepuonnueckas cucrema xumudeckux anemeHTos Jl. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IMEPBBIX TPEX
NEPUOJOB, Kajus, KaJbLUsi U HMX COECOUHEHMH B COOTBETCTBUU C IIOJIOXKEHMEM DJJIEMEHTOB B
ITeproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

Crpoenne BemiecTBa: BHIbl XUMHUYECKOM CBSI3U. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILLECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSA3H .

Knaccupukamuss u HOMEHKJIATypa HEOPraHHMUYECKUX BEIIECTB (MEXIyHapoaHas u
TPUBHAJIbHASA). XHMMHUUYECKHE  CBOWMCTBA  BEIIECTB, OTHOCAIIMXCA K pas3IMYHBIM Kjaccam
HEOPraHUYECKUX COCAVHEHNN, TCHETUYECKasl CBS3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUYECKUX pPEaKIHMid MO Pa3IWYHBIM MpU3HAKaM (M0 YHCIy U COCTaBY
Y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3G (heKTy, Mo M3MEHEHHIO CTETEeHEH OKHCIICHUS
XUMHUYECKHX AJIEMEHTOB, 1O OOpPaTHUMOCTH, MO yYacTHIO KaTajau3aTopa). DK30 M JHIOTEPMHUYECKHE
peaKIK, TePMOXUMHYECKUE YpPAaBHECHHUS.

[TonstTne o ckopocTH XHMHYeCKoW peakuuu. [loHsATHE 00 O0OpaTUMBIX M HEOOPATUMBIX
XUMHYCCKUX PCAKIUAX. IlonsaTne o rOMOreHHEIX U IreTCPOrcHHbIX PCaAKIUAX. TlousTue 0 XUMHYECKOM
paBHOBECCHUMU. q)aKTOPBI, BJIMAIOIOIUMC HA CKOPOCTH XUMHUYECKOU PCaKu U IMOJIOKCHUC XUMHUYCCKOIO
paBHOBECHS.

OKHCIANTENBHO-BOCCTAHOBUTEIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OalaHC  OKHMCIUTENBHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBleHNE YPaBHEHUM OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
C MCIIOJIb30BaHUEM METO/1a AJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON AMCCOLMALMM. OJIEKTPOJIUTBI U HE BJIEKTposIUThl. KaThoHBI,
aHUOHBI. MeXaHn3M [HCCOLMALIM BEIIECTB C PA3IMYHBIMU BUIAMHM XMUMHMUYECKOH cBs3u. CreneHb
nucconanui. CUIIbHBIE U Cl1a0ble 3JIEKTPOIUTHI.

Peakunu noHHOTO OOMEHa. YCIOBHSI MPOTEKAHHUA PEAKIUi HOHHOTO OOMEHA, IMOJIHBIE U
COKpali¢HHbIC HWOHHBIC YypaBHEHHs peakiuil. CBOHCTBa KHCIOT, OCHOBAaHMM W COJICH B CBETE
MIPEICTABJICHUH 00 AJIEKTPOJUTHUYECKON aucconnanun. KauecTBeHHbIe peakiuyi Ha HoHBI. [loHsATHE O
TUAPOIU3E COJIEH.

XUMUYECKUH AKCIIEPUMEHT:

- O3HAKOMJICHHE C MOJICISIMH KPUCTAUTMYECKUX PEIMIETOK HEOPTaHUYECKUX BEIIECTB — METAJLIOB U
HeMeTasuioB (rpaduTa U ajiMasa), CIIOKHBIX BEIIECTB (XJIOpU/Ia HATPHS);

- UCCJICAOBAHUEC 3aBUCUMOCTHU CKOPOCTHU XHUMHYECKOH p€aKuuun OoT BO3)ICI>1CTBPIH Pa3IMIHbIX (I)aKTOPOB;

- UCCJICAOBAHUC SJICKTPOIIPOBOAHOCTU PACTBOPOB BCIICCTB, IIPOLECCAa AUCCOLUAIIUN KUCJIOT, 1Iejaouei
U coJeH (BOSMO)I(HO HCIIOJIB30BaHHUC BI/I,Z[COMaTepI/IaJ'IOB);

- TPO BEACHHE OIMBITOB, WUIIOCTPUPYIOUIUNX TNPU3HAKU MPOTEKAHUS PEAKIHd HOHHOTO OOMeHa
(oOpa3oBaHue ocajaka, BhIICIICHHUE ra3a, 00pa30BaHUE BOJIbI);



- OIIBITOB, WUIIOCTPUPYIOIIHUX MPUMEPbLI OKHUCIUTCIIBHO- BOCCTAHOBHUTCIIBHBIX peaKuHﬁ (FOpeHI/Ie,
PpCaKnuun pa3jioKCHUs, COG)II/IHGHI/ISI);

- paclo3HaBaHUC HCOPTraHNMYCCKUX BCIICCTB C ITIOMOIIBIO KaUCCTBCHHBIX peaKLII/Iﬁ Ha MOHBLI;
- PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4.

Tema 5. HemeTa/sIbl M UX cOeAMHEHHUS.

OOmiast XxapakTepuCTHKa TajoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIC CTETICHH
okucienus. CtpoeHne U (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TallOTEHOB. XHWMHUYECKHE
CBOWCTBA Ha ImpuMepe xJiopa (B3aUMOCWCTBHE C METaUIaMH, HEMETaJUIaMH, IIEJI0YaMu).
XnopoBomopon. CounsiHasi KHCIIOTa, XMMHYECKHE CBOMCTBA, TOJNyYeHHE, NpHMeHeHue. JlelicTBue
XJIOpa H XJIOPOBOAOPOJA HAa OPraHU3M 4eJoBeKa. BakHelmme XJIOpuapl M HUX HAXOXKACHHUE B
1010710100 (3

OO6mas xapakrepuctuka odiemMeHToB VIA rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTCPHBIC CTCIICHU OKHCIICHH.

Crpoenue u GU3HUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPhl. AJIIIOTPOIHBIC
MOAU(UKAIIMK KUCIOPOJAa U Cephl. XHUMHUYECKHE CBOMCTBa cepbl. (CepoBOIOpOJ, CTPOCHHE,
(1)I/I3I/I‘-IGCKI/IG 1 XUMHYECKHE CBOMCTBA. OKCI/IIII)I CCPblI KaK MPEACTABUTCIN  KHUCJIOTHBIX OKCHUIOB.
CepHas KucinoTa, QU3NIECKHe U XUMHUYECKHUE CBOWMCTBA (0OIIME KaK MPEACTaBHTENS KiIacca KUCIOT
u crneuuduueckue). XUMHUECKUE PEAKIINH, JIKAIUE B OCHOBE MPOMBIIINIEHHOTO CIIOCO0a MOTyUYeHUs
cepHoit kucnotel. [Ipumenenue. Comu cepHOM KHCIOTHI, KaUeCTBEHHAs peakis Ha CyJIb(haTHOH.
Haxoxnenue cepsl U €€ COCMMHEHUH B MpUpPOAE. XUMHUUYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpelbl
COCIMHCHUSIMHU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsA3HEHHE BO3yXa W BOJOEMOB), CIIOCOOBI €ro
NPEAOTBPALLICHHUSL.

O6mass xapakrtepuctuka »3jeMeHTOB VA rpynmbl. OCOOEHHOCTH CTPOECHUS AaTOMOB,
XAapPaKTCPHBIC CTCIICHU OKHUCJICHUA .

A30T, pacnpoCTpaHeHHE B IPUPOJE, (pu3ndeckne u XuMuueckue cpoiictBa. KpyroBopot azora
B Tpupoae. AMMHAK, ero (QpU3MUECKHe W XMMUYECKHE CBOWCTBA, MOJydyeHHe W mpumenenue. Comnu
aMMOHUA, UX (bmnqecxne U XUMHUYECCKUC CBOﬁCTBa, IMPUMCHCHHE. KauecTtBennas pCaKknusd Ha HOHBbI
aMMOHHS. A30THas KUCJIOTa, € moiyueHue, (U3MYECKMe M XMMHYECKHE CBOWCTBa (00IIue Kak
MPEJICTaBUTENA Kllacca KHCIOT M crhernuduueckue). Mcnoap3oBaHne HUTPATOB U COJe aMMOHHS B
KaueCcTBe MHHEPAJIbHBIX yAOOpeHH. XHMHYECKOe 3arpsA3HeHHe OKpYKaroleun cpensl
COCIUHCHHUAMMU a30Ta (KI/ICJ’IOTHBI@ OOXKIU, 3aIrpsAASHCHUEC BO31yXa, IIOUBLI U BOI[OéMOB).

docdop, amtorpornHbie Moaudukanuu Gocdopa, puzndeckue u XuMudeckne cBocTra. Okcu
dochopa(V) u dochopnas xucnora, ¢GuU3HMUECKHE ¢ XUMUYECKHE CBOKMCTBA, IOJTy4YCHUE.
Hcnonp3oBanue GocdaTtoB B KaueCTBE MUHEPATBHBIX YI00OPEHUIA.

Obmas xapaktepuctuka »d1aeMeHTOB IVA rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XAapPaKTCPHBIC CTCIICHU OKHCJICHH.

VYrnepon, amnoTponHble MoAM(UKAMM, PpacHpOCTpaHEHHWE B Mpupone, Gusnueckue Hu
XUMHUYecKkue cBoicTBa. Ancopouus. Kpyrosopor yriaepoma B mpupone. OKcuisl yriiepoja, HX
¢u3nueckre 1 XUMHUYECKUE CBOMCTBA, NEHCTBHE HA JKMBBIE OPraHU3MBI, MOJIYYEHUE U IPUMEHEHHE.
DKosorndyeckue rnpobemsl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa(IV); runoresa rino6aabHOro NOTEIICHUS
KIIuMaTa; MapHUKOBBIA 3(PQeKT. YronpHas kucimora U e€ coiu, MX (U3NYECKUe U XUMHUYECKUE
CBOIiCTBa, MoyydeHHe U mpuMeHeHue. KauecTBeHHasi peakiius Ha KapOo-kKaTHOHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTU U CEJIbCKOM XO3SICTBE .



HepBOHa‘-IaJILHBIC MOHATHS 00 OpraHuvYCCKUX BCHICCTBAX KaK O COCAMHCHUAX YIJICPpOIda
(MCTaH, 9TaH, 3TUJICH, AlICTHUJICH, DTAHOJ, INIMIOCPUH, YKCYCHAA KI/ICJ'IOTa). Hx coctaB m Xxumudeckoe
CTPOCHUC. Ilonsatre o0 OMONIOTHYECKH BayKHBIX BCIIECTBAX: XHUpax, 6CJ'IKaX, YIiI€BoJax — M UX POJIM B
KHU3HU YCIIO0BCKA. MaTepHam)Hoe CANHCTBO OPraHUYCCKHUX U HCOPraHNICCKUX COG}II/IHGHHﬁ.

KpemHuuii, ero ¢gusnueckre 1 XMMH4YeCKHE CBOMCTBA, MOJIyuyeHHE U puMeHeHne. CoeinHeH s
KpeMHUs B npupoje. Obuue npencrapieHus 00 okcuae kpemuus(1V) u kpemuueBoit kucinore. Cunu-
KaThl, WX HCIIOJNIb30BAaHHE B OBITY, MEIUIIMHE, NPOMBINUIEHHOCTH. BakHeWie CcTpouTenbHbIe
MaTepuaibl: KepaMHKa, CTEKIo, LeMeHT, OeToH, kene300eToH. Ilpobnembr OGe3omacHOro
UCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTepHAIOB B TOBCETHEBHOM JKU3HU.

XUMHUYECKUH HKCHEPUMEHT: H3Y4YeHHE 00pa3loB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHOMN
KUCJIOTHI; TPOBEJCHUE KAueCTBEHHBIX pEAKLUUl Ha XJIOPUI-UOHBI U HAONIOJIEHHE NPU3HAKOB MX
MPOTEKaHUs; OIBITHI, OTpaXawmue (u3nNUeckne W XUMHYECKHE CBOWCTBA TaJIOTEHOB U HX
COeIMHEHUI (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00paslaMu XJIOPUIOB
(raloreHu10B); O3HAKOMJIEHHE € OOpa3lamMH cepbl U €€ COeTUHEHHSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BHUJIEOMATEpPHANIOB);  HAOJIOJIEHWE  Mpolecca  OOyrIMBaHUsA ~ caxapa  [MOJA  JIWCTBHEM
KOHIICHTPUPOBAHHON CEpPHOM KHUCIOTHI, W3yYeHHE XHMHUYECKHX CBOWCTB pa30aBICHHON CepHOI
KUCJIOTHI, TNPOBEJCHHE KadeCTBEHHOW peaKkUMu Ha cyab(ar-MoH M HaONOJeHHE MpHU3HaKa e&
MPOTEKaHUs; O3HAKOMJICHHE C (DU3MYECKUMHU CBOiicTBamMH a3oTa, ¢dochopa M HX COCTUHEHHIA
(BO3MOXXHO HCIIOJIb30BaHHUE BHJICOMATEepHAIOB), oOpasmamMu a30THBIX U (HOchHOPHBIX YyIOOpCHHIA,
MoJlyuyeHue, codupaHue, paclio3HaBaHWE M U3y4YEeHUE CBOWCTB aMMHaKa; MPOBEICHUE KaueCTBEHHBIX
peaxiuii Ha MOH aMMOHHA U (hocdaT-voH U U3yUYeHHE MPHU3HAKOB X NPOTEKAHUS, B3aUMOJCHCTBHE
KOHLICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEAbI0 (BO3MOKHO HCIOJb30BAaHUE BHJEOMATEPHUAIIOB);
U3yueHHe MojeNel KPHUCTAIMUECKUX pemEToK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIIEHHE C
MIPOIIECCOM aICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM U YCTPOHCTBOM MPOTHUBOTA-
3a; MOJIy4eHHEe, COOMpaHue, paclo3HaBaHUE M H3YYCHHE CBOMCTB YIJIEKHCIOTO rasa; MpOBeICHUE
Ka4eCTBEHHBIX PEaKIuii Ha KapOOHAT M CHJIMKAT-WOHBI U W3yYeHHE NMPU3HAKOB WX MPOTEKaHUS; 03-
HAaKOMJIEHHE C IPOAYKLIHENH CUJIMKATHOM MPOMBIIIIEHHOCTH; PEIIEHHE IKCIIEPUMEHTAIbHBIX 3aja4 10
TeMe «BakHeuIe HeMEeTaJUTbl U UX COEUHEHHUS.

Tema 6. MeTaJIbI M UX COCAUHECHUS

OO01mas XapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX MOJIOXKEHUS
B Ilepumonnueckoit cucreme xummuueckux osnemeHToB [[. M. MenneneeBa M CTPOECHHsS aTOMOB.
Crpoenne werauioB. Meraminueckass CBsSI3b M METAJUIMYECKas KPUCTAJUIMYECKas pEIIETKa.
DNEKTPOXUMHYECKUN Psii HAPsDKEHUH MeTaioB. DU3NUYeCKne U XMMHUYECKUE CBOMCTBA METAJIOB.
OO6ume croco6b! noaydeHus: MeTauioB. [IoHATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aILUThI
ux oT koppo3uu. CriaBel (CTajlb, YyI'yH, IIOPAJTIOMUHHM, OpoH3a) M UX NpUMEHEHHE B OBITY U
IIPOMBIIIIEHHOCTH.

[I{eounble MeTauIBL: MMOJOKEHHUE B Ilepnonnueckoi cucreMe XUMUYecKux anemeHTos /1. W.
MeHzeneeBa; CTpOCHHE UX aTOMOB; HAa XOXACHUE B Npupoje. PU3nuecKue U XMMUYECKHUE CBOWCTBA
(Ha nmpumMepe HaTpus U Kanusd). OKCUAbBl UM TUAPOKCHUIBI HAaTpus MU Kajus. [IppumMeHeHHe ImenouHbIX
METaJUIOB U UX COCIUHEHUM.

[[esroyHO3EMENBHBIE METAUIBI MAarHuid W KajbLMil: nojoxkeHue B [lepronnueckoit cucreme
xumudeckux sneMeHtoB JI. WM. MenpaeneeBa; cTpoeHME MX AaTOMOB; HAaXOXIAEHUE B MPHUPOJE.
duznyeckre 1 XUMUYECKHe CBOMCTBA MarHus U Kaiblvs. BaxxHeilme coequHeHus Kanblus (OKCH],
TUAPOKCHI, COJTH). JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHH .



AmoMmuHMil: nonoxenue B Ilepuonnueckoir cucreMe XUMUYeCcKHX 3ieMeHtoB J[. .
MenpeneeBa; CTpOCHHME aToMa; HAaXOXJAeHHE B mpupoae. Pu3MUecKue W XUMHUYECKHE CBOWCTBA
aTroMUHMSI. AMGBOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS.

XKenezo: nonoxxenue B Ilepuoguueckoit cucreme xuMmudeckux siemenToB J[. M. Menzaeneesa;
CTPOEHHE aTOMa; HaxoxjaeHue B mpupone. Pusznyeckue M XUMUYECKHUE CBOMCTBA xerne3a. OKCUpbl,
ruapokcuabl u conu xkeneza(ll) u xxenesa(lll), ux cocras, cBoiicTBa U MOTyUYECHHE.

XuMHYecKHii IKCIIEPUMEHT: O3HaKOMJICHHE ¢ o0pa3ljaMHi MeTal JIOB U CIUIaBOB, UX (PU3UUYECKUMU
CBOICTBaMM; U3y4€HHUE PE3yJIbTaTOB KOPPO3UM METAIJIOB (BO3MOYKHO MCIIOJIb30BAHHME BUAEOMATEpU-
aJioB), 0COOEHHOCTEN B3aMMOJICHCTBUS OKCHJIA KaJbIUs U HATPUS C BOJOM (BO3MOXKHO MCIOIb30BaHHUE
BUJICOMATEPHUAIIOB); UCCIICIOBAHNE CBOUCTB KECTKOM BOJBI; MPOIIECCA TOPEHUS Keje3a B KUCIO POJIe
(BO3MOXHO HMCIIOJIb30BAaHUE BUJECOMATEPUATIOB); MPU3HAKOB MPOTEKAHUSI KAaYECTBEHHBIX pPEaklMi Ha
WOHBI (MarHus, KaubIus, amtoMuHHUs, nuHKa, skenesza(ll) m sxemeza(Ill), memu(Il)); HabmromeHnue u
OMMCAaHHE MPOLECCOB OKpAaIIMBaHUS IUJIAMEHHM HMOHAMHU HATpUs, Kalusl U Kalblus (BO3MOXKHO
HCIIOJIb30BaHUE BHIEOMATEpPUAJIOB); HCCIEA0BaHNE aM(POTEPHBIX CBONCTB TMAPOKCHAA ATIOMHUHHS U
TUIPOKCH/IA LIMHKA; pEILIeHHE SKCIEPUMEHTAJIbHBIX 3ajad 1o Teme «BaxHelne MeTauibl U HMX
COCITUHEHUS.

Tema 7. X¥uMHUs U OKPYKAKOIIAS Cpeaa

Hosrle matepuainsl 1 TexHosoruu. BemiecTBa 1 Matepuaisl B TOBCEJHEBHON JKU3HU YEJIOBEKa.
Xumus ¥ 370poBbe. bezonacHoe MCMonb30BaHUE BEIIECTB M XMMUYECKUX peakuuil B ObiTy. IlepBas
[I0 MOIIb IPU XMMHMYECKHX O0XXOrax M OTpaBieHUsX. OCHOBBI JKOJOI'M YECKOH TI'PaMOTHOCTH.
XUMHUECKOE 3arpsi3HEHNE OKpY Karollel cpelibl (peaenabHast 10MyCcTUMasi KOHIIEHTPALUsl BEIEeCTB —
ITIK). Posb xuMuu B perieHUH YKOJIOTHIECKUX MPOOIIEM.

[IpupoHBIE WCTOYHUKH YTIJIEBOJOPOMOB (yroiib, TMPUPOJIHBIA Ta3, He(Th), MPOAYKTHl HX
nepepadoTKH, UX POJb B OBITY M MPOMBIILICHHOCTH.

XUMHUYECKHIl ?JKCHePUMEHT: W3Yy4YCHHE OO0paslloB MaTepuanoB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJIMMEPHBIE MaTEPHAIIbI).

Me:xnpeamMeTHbIE CBSI3H

Peanmauml MCKIIPECAMETHBIX CBsI3CH npu MU3y4YCHHU XUMHUH B 9 xiacce OCYHICCTBIIACTCA
4Cpe3 UCIIOJIb30BAHUC KAK 06H_[I/IX C€CTCCTBCHHOHAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAKOIIUXCS
CUCTCMHBIMU JJIS1 OTACIIbHBIX NPEAMETOB €CTECCTBCHHOHAYYHOI'O NUKJIA .

OO01ue ecTecTBeHHOHAYYHBIC TTOHSTHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPUS, AaHATIU3,
CUHTE3, KJ1accu(UKaIus, MIepUOJUIHOCTh, HAOIIOICHNE, SKCTIEPUMEHT, MOACIUPOBAaHNE, H3MEPEHNE,
MO/ICIIb, SIBJICHHUE, TAPHUKOBBIN A(()EKT, TEXHOIOTHS, MAaTEPHAIIBI.

®duszuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKITU, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DJICKTPUUSCKHH 3a Psifl, MPOBOIHHUKH, TTOJYITPOBOIHUKH, TUIJICKTPUKH,
($hOTO2IEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHHME BEIIECTBA, Ta3, pacTBOp,
PacTBOPUMOCTD, KPUCTAJUTHYECKAS PEIIETKA, CTUIABHI, (PU3NYCCKUE BEIIMINHBI, ¢IUHUIBI H3MEPEHUS,
KOCMHUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COHIIC.

buonorus: porocunres, npixanue, 6uocdepa, sKocucTeMa, MUHEpaIbHbIE YOOPEHHUS,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTA TEJIbHBIE BELIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE OPO/IbL, IOJIE€3HbIE HCKOMIAEMBIE,
TOIUIMBO, BOJAHBIE PECYPCHI.



Paznea 2. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O INTIPEJIMETA
«XHMHUA».

[Tnanupyemsble pe3ynbTaThl OCBOCHHS 00YUYarOIMMHUCS C HAPYIICHUSIMH CiyXa:
c(OPMHPOBAHHOCTh COLIMANBHO 3HAYUMBIX JIMYHOCTHBIX KAadyeCTB, BKJIOYAs [EHHOCTHO-CMBICIIOBBIC
YCTaHOBKH, OTPAKAIOIINE TPAXKAAHCKUE MTO3UIMH C YYETOM MOPaJIbHO-HPABCTBEHHBIX HOPM M IIPABUII,
IPaBOCO3HAHUE, BKIII0Yas FTOTOBHOCTD K COOJIO/IEHUIO MpaB M 00s3aHHOCTEH rpakaanuHa Poccuiickoit
Oenepanyn, BiIajJcHHEe WHGOpPMAIMEH O TpaBax W OOS3aHHOCTSAX JUI[ C HAPYIICHHSIMH CITyXa;
COLMAJIbHBIE KOMIIETEHIIMHU, BKIIIOYasi, CIIOCOOHOCTh K OCO3HAHMUIO POCCHHMCKOM HAECHTHYHOCTH B
MOJIUKYJIBTYPHOM  COLIMyME, 3HAYUMOCTb PACIIMPEHHUS COIMAIBHBIX KOHTAKTOB, DPa3BUTHS
MEXJIMYHOCTHBIX OTHOIICHUN TpPU COOJIOJEHUHM COLMANBHBIX HOPM, MPaBHUJI IMOBEIEHUs, poJied U
¢dbopM B3aUMOAEHCTBUS B COLITYME;

® cOPMHPOBAHHOCT MOTHBALIMM K KAueCTBEHHOMY OOpa30BaHMIO WU II€JICHANPABICHHOMN
IMO3HABATEIILHOM JESITECIIFHOCTH,

® cOPMHUPOBAHHOCTH LIEHHOCTHO-CMBICIIOBOI YCTAaHOBKM Ha KauYeCTBEHHOE BIIAJICHUE PYCCKUM
A3BIKOM, B TOM YHCJI€ €r0 BOCIPHUSITHEM U BOCIHPOM3BE/ICHUEM, HaBBIKAMH YCTHOW KOMMYHHKAIUH C
LENBI0 PeaTn3aluu COLHAIbHO-KOMMYHHMKATUBHBIX M TO3HABATENIbHBIX MOTPEOHOCTEH, MOTyYCHHS
npodeccuoHaIbHOr0 00pa3oBaHus, TPYA0yCTPONCTBA, COLIMAIBHON afanTaluu;

® TOTOBHOCTH M CITOCOOHOCTB K CAMOPA3BUTHUIO U IMUHOCTHOMY CaMOONPEACICHHUIO;

® CIOCOOHOCTH CTaBUTh €U U CTPOUTH JKU3HEHHBIE IUIaHBI C YYETOM JIOCTUTHYTOTO YpPOBHS
00pa3oBaHus, B TOM YHCJIE BJIaJCHHUS CIIOBECHOM peubl0 — YCTHOM M MUCHMEHHON, HABBIKAMH yCTHOU
KOMMYHHUKAIIHH;

® IUYHOCTHOE CTPEMJICHHE YYacTBOBATh B COIHMAJIBHO 3HAYMMOM TpYyJAE; CIOCOOHOCTH K
OCO3HaHHOMY BBIOOPY M HOCTPOEHUIO JajdbHEeHIeH TpaeKTOpuH 0Opa3oBaHMs C YYETOM INpodeccuid,
JOCTYIHBIX JIMLAM C HapyIIEHUSMHM CIyXa, JIMYHOM OLEHKH COOCTBEHHBIX BO3MOXKHOCTEH U
OrpaHMYEHUl, y4eTy NoTpeOHOCTe! phIHKA TPY/a;

® CTpEMJIEHME K pACHIMPEHUI0 COLUAJBHBIX KOHTAaKTOB; JEMOHCTpPAlUs COLHUAJIBHBIX
KOMIIETEHIIU, B TOM UHCJIE€ TpU B3aUMOJICHCTBUM HA OCHOBE YCTHOW KOMMYHHUKalUuu (IIpH
UCTIOJIb30BaHUM MHIAMBHYaJIbHBIX CIIyXOBBIX anmnapaTos/KIM) B pa3auuHbIX COIMATIBHBIX CUTYAIUAX;

® CTpeMJICHHE K PaCIIMPEHHMIO COIHUAbHBIX KOHTAKTOB C JIMIIAMH, MUMEIOIIMMHU HapyIIeHHUs
cilyXa, B TOM 4YHCJe, TPU XKEJIAaHUH, MCIIOIb30BaHUE B MEXJIMYHOCTHOM OOIEHHM CO B3POCIBIMU H
JIeTbMH, BKJIIOYash CBEPCTHUKOB, PYCCKOTO >KECTOBOTO $S3bIKAa; MPUOOIIEHHE K COIMOKYJIbTYPHBIM
TpaZuLUAM JIMI] C HApYIIEHUSIMHU CIIyXa, IIPH JKEIaHWH, OBJIAJICHHE KAJIbKUPYIOIIEH )KECTOBOM PEUBIO;

® CTpeMJICHHE K PACIIUPEHUIO COLUAIBHBIX KOHTAKTOB KaK C JIFOJAbMH, UMEIOIIUMU HapyIICHUS
ClIyXa, TaK W CO CIBIIAIIMMH B3pOCIBIMU M J€TbMH, BKIIOYas CBEPCTHHUKOB; JIEMOHCTpALMs
COLIMAJIbHBIX KOMIIETEHIIMI, B TOM YHCIJI€ NIPU B3aMMOJEHCTBMM HAa OCHOBE YCTHOW KOMMYHHKAIMU
(mpy  HMCTIONB30BAaHMM WHAMBHUIYaJIbHBIX CIyXOBbIX anmapatoB/KM) B pasinyHbIX COIMAIbHBIX
CUTYallUsX; UCIOJB30BaHUE PYCCKOrO ’KECTOBOTO SI3bIKa B MEXJIMYHOCTHOM OOUIEHHM C TIIyXUMHU H
CJIa0OCHBIIAIIMMY JIIOABMHU; MPHOOIIEHHE K COLMOKYJIbTYPHBIM TPAAMLUSAM JIUI C HapyLICHUSIMU
CIIyXa, IIPH JKEJIaHUH, Pa3BUTHE HABBIKOB MOJIb30BAHMS KAJIbKUPYIOLIEH )KECTOBOW PEYBIO;

® [IEHHOCTHO-CMBICJIOBAsl YCTAHOBKA Ha IIOCTOSIHHOE I0JIb30BaHME HWHAWBUYyaIbHBIMU
ciyxoBbiMu anmapatamu/KW, camocrositenbHOe modydyeHHE UWHPOpMAlUuM, B TOM 4YHCIE, C
ucnionb3oBanueM HMKT, o cpenctBax u crnocobax CIyXONpOTE3UPOBAHUS, CYpAOTEXHUYECKUX
CpeACTBaxX U aCCUCTUBHBIX TEXHOJIOTHUSX.

pe3yiomamamu 061a0eHUs YHUBEPCAbHLIMU YUEOHbIMU OeliCIBUAMU, 8 MOM YUCTe:

o CaMOCTOSITENIbHBIM ~MOTHBHPOBaHHBIM ~ONpEJEICHUEM Ieu 00pa3oBaHus, 3ajad
COOCTBEHHOM yueOHOI U O3HABATEIbHON JeSITeTbHOCTH;

® CaMOCTOSITENIbHBIM ~ IJIAHUPOBAHUEM TyTeH JIOCTIKEHHs Lenei, Bblbopa Haumbosee
3P PEKTUBHBIX CIIOCOOOB pelieHUs Y4eOHBIX, MO3HABATEIbHBIX M 3a/1a4, a TAKXKe 3a7ay COLUAIbHOM
MPAKTHUKHY;



® CaMOCTOSITEJIbHBIM COOTHECEHHEM COOCTBEHHBIX JIEHCTBUI C IJIAHUPYEMBIMU PE3yJIbTaTaMHU,
OCYIIECTBJIEHUEM CaMOKOHTPOJISI M CAMOOLIEHKH COOCTBEHHOM JI€ATEIbHOCTH U JEATEIbHOCTH IPYTHX
oOyyaromuxcs B Ipolecce JOCTHKEHUS Pe3ysbTaTa, ONpeNeIeHHEM CII0OCOO0B JEHCTBHI B paMKax
MPEJUIOKEHHBIX YCIOBUM M TpeOOBaHUM; MPUHATUEM pPEIIEHUH W OCYLIECTBIEHUS OCO3HAHHOTO
BbIOOpa B y4eOHON M MO3HABATEIbHOM JEATEIIbHOCTH; KOPPEKTHPOBAaHUEM COOCTBEHHBIX JEHCTBUIL C
Y4E€TOM M3MEHSIOUIeICsl CUTyalli; OLIEHWBAHWEM IPABWJIBHOCTH BBIMIOJIHEHUS Yy4eOHOM 3ajgauu,
COOCTBEHHBIX BO3MOXKHOCTEH €€ pelIeHus;

® [UTAHUPOBAHUEM U PETYJIALUEN COOCTBEHHON AESITeTbHOCTH;

® TeXHUKOW YTeHus (Ipu peanu3anuu cHOpMUPOBAHHBIX MPOU3HOCUTEIBHBIX BO3MOXKHOCTEN)
U CMBICJIOBBIM YTE€HUEM;

® yMEHHEM OIpEeNeNATh MOHATHS, CcO3[aBaTh OO0OOIEHMs, YCTaHABIMBATh AHAJIOIHUH,
KJIaCCU(UIIMPOBATh, CaMOCTOSITENIbHO BBIOMpAaTh OCHOBAaHUS W KpUTEpPUM JJs KIacCU(pUKaLUH,
YCTaHABJIMBATh NPUYUHHO-CIIEICTBEHHBIE CBSA3HM, OCYLIECTBIIATH JOTMYECKOE PaCCyKIEHHUE, NENaTh
YMO3aK/II04eHUs (MHAYKTUBHBIC, IEAYKTUBHbIE U 110 aHAJIOTUH), (OPMYIHPOBATH BHIBOJBL;

® co3/laHMeM, NPUMEHEHHEM M MpeoOpa30oBaHUEM 3HAKOB M CHUMBOJIOB, MOJEIEH M CXEM JUIS
pelieHus: yueOHbIX U MO3HABATENIbHBIX 33]1a4;

® opraHuszaiyeldl y4eOHOro COTPYAHHYECTBA M COBMECTHOH JEATENBHOCTH C YYUTEIeM H
CBEPCTHHUKAMH; OCYIIECTBICHUEM y4eOHOW U BHEYPOUHOU JIeATEIIbHOCTH UHIUBUAYAIbHO U B TPYIIIIE;

® CAMOCTOSITENIbHBIM ~ pa3pelieHHeM KOH(MJIMKTHBIX CHTyalldid Ha OCHOBE COIJIaCOBAaHMS
no3uuil u yuéra uHTEpecoB; (HOPMYJIMPOBAHUEM, apryMeHTalueld W OTCTauBaHWEM COOCTBEHHOTO
MHEHMUS;

® JICTIOJIb30BAaHUEM PEUYEBBIX CPEICTB B COOTBETCTBUHM C 3a/Jayeil KOMMYHUKALUU JUIS
BBIPQ)XEHUS] CBOMX YYBCTB, MBICIICH U IOTPEOHOCTEIH;

® BJIQJICHUEM YCTHOW U MHCbMEHHOW PEYb0, MOHOJOTHYECKONW KOHTEKCTHOU pEYblo;

® JICTI0JIb30BaHNEM MH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

® HKOJIOTUYECKUM MBIIIJICHUEM, €ro MPUMEHEHHEM B IO3HAaBaTENbHOW, KOMMYHHKaTHBHOM,
COLIMAJIbHOW MPAKTUKE U MPO(hecCHOHAIBHOW OpPUCHTAITUH.

00CMUIICEHUAMYU  NIAHUPYEMBIX NPEeOMEMHbIX Pe3VIbmamos o00pazosanus u pe3yibmamos
KOPPEKYUOHHO-PA368UBAIOWUX Kypcos no IIpoepamme KOppeKyuoHHoU pabomul, 8 MOM Yuce:

® OCBOCHHMEM B XOJ€ M3YYECHUs yUEOHBIX MPEIMETOB YMEHHH, cnerupUUecKux Ajs TaHHOU
npeMeTHOW 00JacTH, BHIOB JEATENBHOCTH MO TOJYYEHUIO HOBOTO 3HaHMA B paMKax ydeOHOTro
npeaMeTa, €ro MnpeoO0pa3oBaHHI0O U MPUMEHEHHI0 B Y4YEOHBIX, y4e€OHO-IPOEKTHBIX M COLHUAIbHO-
IIPOEKTHBIX CUTYaLUsX,

® hOopMHUPOBAaHMEM U Pa3BUTHEM HAYYHOTO THIA MBIIUICHUS, HAyYHBIX MPEJICTaBICHUNA O
KJIIIOUEBBIX TEOPHSX, TUIIAX U BUAAX OTHOLIEHWH, BIaJCHUE HAYYHOW TEPMUHOJIOTHEHN, KIIFOUEBBIMU
MOHSTHUAMHU, METOJJaMU U IPHEMaMH;

® OCBOCHHEM MEXIUCIUIUIMHAPHBIX YYeOHBIX Mporpamm — «DopMHUpoBaHHE YHHBEpPCATIBbHBIX
yueOHbIX nedcTBuiy, «®opmupoanne WKT-komnerenTHOCTH 00ydarommxcs», «OCHOBBI y4eOHO-
UCCIIEIOBATEIILCKOW U MPOCKTHOM JAEATENIbHOCTHY; Y4eOHBIX IMpOrpaMM IO HpeaMeraM y4deOHOro
I1aHa;

® IPUMEHEHUEM PAa3JIMYHBIX CIOCOOOB TMMOMCKAa (B CIPaBOYHBIX HMCTOYHMKAX M B CETH
WNuTtepuet), 00paboTku u mepemaun WHGOPMAIMM B COOTBETCTBUM C KOMMYHHMKAaTUBHBIMU U
[IO3HABaTEJIbHBIMM 3aJa4aM{, B TOM YHCJIE NPU IMOATOTOBKE NPE3EHTALMN JUIsl YCTHBIX OTBETOB
(BBICTYTIIEHUH U 1p.).

® [ICHHOCTHO-CMBICJIOBOM YCTaHOBKOW Ha KayeCTBEHHOE OBJIAJICHHE CIIOBECHOH peubio (B
MUCHbMEHHON U YCTHOM (popmax), BOCIIPUSITHEM U BOCIIPOU3BEACHUEM YCTHON peyu;

® JICIIOJIb30BAHUEM  CAMOCTOATEIBHBIX JIOTUYHBIX, TI'PAMOTHBIX UM BHATHBIX (IIOHSTHBIX
OKpPY aroIIMM) pa3BEPHYTHIX PEUEBBIX BbICKA3bIBAaHUI 10 TeMe (WUIIOCTPAIMH U JIp.), B TOM YHCIIE C
apryMeHTanueil coOCTBEeHHOr0 MHEHUS;

® OCBOCHHEM pPacCyXkJICHHUS MO TeMe (IO MOCTaBICHHOMY BOIPOCY U Jp.) C ONOPOM Ha TUIaH;
onucaHueM WITocTpalmu (pororpaduu u 1p.); mepeckazoM TeKCTa (MOJTHBIM U KPaTKUM, B TOM YHCIIe
C Omopoi Ha IuIaH/0a30BbIE CIIOBA M CIOBOCOYETAHUS, NPUBEIECHUEM IUTAT U3 TEKCTA, U3BECTHBIX



BBICKa3bIBAaHUM M Jp.); COOOIIEHHEM O COOCTBEHHBIX MBICISIX M UYBCTBAaX, O COOBITHAX, O
CaMOYYBCTBHUH U JIp.; BBIPAXKEHUEM MPOCHOBI, JKeTaHUs U Ap.; COOOIIEHNEM COOCTBEHHOIO MHEHUS 110
o0cyxaeMoi TeMe (COOBITHIO U JIp.), €er0 00OCHOBAHUEM, ONUPAACH Ha BOCHPUHATYIO HH(OpMAaIHIo,
JUYHBIM OMBIT, MPUMEpPhl M3 XYIOKECTBEHHOM JHUTEpaTypbl U [1p.; OLECHUBAaHHEM B pPEUYEBBIX
BBICKa3bIBAHUSX COOBITUI U MOCTYIKOB C YYETOM MOPAIbHO-HPABCTBEHHBIX HOPM M MPAaBHI; KPATKHM
Y TIOJTHBIM U3JIO’KEHUEM MOJTYyYeHHON HHpOpMaIuy;

® JICIIOJIb30BAHUEM PEYEBBIX BBICKA3bIBAHUN B CHUTyalUsX, CBS3aHHBIX C BBIACHEHUEM H
nepenavyeil mHGoOpMaluu; B MpolLlecCE€ YCTHOW KOMMYHHKAIlMM TpPU 3aTPYJHEHHM B BOCIPHUSTHH
peueBoil HHPOPMALIMU CAMOCTOSITEIbHOE (POPMYIMPOBAHUE YTOUHSIONIIUX BOIIPOCOB;

® COOJIFOJICHHEM PEYEBOI0 3TUKETA, B TOM YUCIIE Pealn3anus TpeOOBaHUH K KyJIbType OOLIEHHS
C Y4ETOM KOMMYHHMKaTUBHOW CUTYallUU U PEYEBBIX APTHEPOB;

® aKTUBHBIM y4acThHeM B Juainore (TMOJWIOre) MpU UHUIMMPOBAHUM COOCTBEHHBIX
BBICKa3bIBaHUI, apryMEHTALIUU U JOKA3aTeIbCTBE COOCTBEHHOIO MHEHHUS;

® [Ip1 BOCHpUATUU (ppa3 — MOBTOPEHUEM COOOILEHUH, BBHIITOJHEHUEM 3aJaHUN ¢ KPATKUM WIIH
MOJIHBIM PEUeBbIM KOMMEHTapUEM K COOCTBEHHBIM JECHCTBHSIM, OTBETAMH Ha BOMPOCHI; TOBTOPEHUEM
BOCHPUHSTBIX CJIOB U CIIOBOCOYETAHUI;

® IOBTOPEHHEM  BOCHPHUHATOTO  CIyXO3pUTEIBHO  TEKCTa  MOHOJOTMYECKOIO  WIH
TUAJIOTUYECKOT0  Xapakrepa  (TOYHO  WIM  OpUONMKEHHO, TepefaBasl  CMBICI  TEKCTa),
(bopMyIMpPOBAHMEM TMOJHBIX U KPATKUX YCTHBIX OTBETOB Ha BONPOCHI 1O BOCHPUHATOMY TEKCTY;
YCTHBIM (pOpMyIHpOBaHHMEM TEeMbl U TJIABHOW MBICIM TEKCTa; MEPEcKa3oM BOCIHPHUHATOTO TEKCTa
(ONHBIM M KpaTKUM), B TOM YHCJE C ONOPOM Ha IJIaH, COCTABJIEHHBIM CaMOCTOSITENILHO, OIIOPHBIE
CJIOBA U CJIOBOCOYETAHUS, BbICIEHHbIE CAMOCTOATEIBHO; MIEPECKAa30M TEKCTa C MPUBEICHUEM IIUTAThI
U3 HETO WM BKJIIOYEHHEM 3aJaHHOTO BBICKA3bIBAaHMS; PACCYKICHHMEM IO TEME TEKCTa; y4acTHEM B
nualiore (TMOJIUIIOre) MO COAEPKAHUIO BOCIIPUHATOTO TEKCTA C BBICKA3bIBAHWEM JINYHOCTHOTO MHEHUS
0 Teposx, HUX IMOCTYNKax M Jp., NPHUBEICHUEM JJs JI0Ka3aTeJIbCTBA COOCTBEHHOTO MHEHHS
COOTBETCTBYIOIIMX IIUTAT W3 BOCIPHUHITOIO TEKCTa; COCTABIEHUEM JMAJIOTOB M MOHOJIOTMYECKUX
BBICKa3bIBaHUM, OM3KUX 110 CMBICTY K BOCIIPHHATOMY TEKCTY.

® yyacTUeM B Juajorax (monujorax) Mo TeMe (BOOpOCYy M Jp.) C BbICKa3bIBAHUEM
COOCTBEHHOTO apryMEHTUPOBAHHOTO MHEHMS C ONOpPOH Ha KM3HEHHBIA OMBIT, IMOCTYIKH T'€pOEB
JUTEepaTYPHBIX MPOU3BEICHUM U Ip.;

® BOCIIPUATHUEM  PEUYEBOrO0  Marepuana (C  TMOMOUIbI0  WHAMBUIYAIbHBIX  CIYXOBBIX
anmnapatoB/KM) ciiyxo3puTenbHO U Ha CIIyX (C YYETOM COCTOSTHUSI HapyIIEHHOUM ciyXoBoM (pyHKUHH,
JOCTUTHYTOTO YPOBHS BOCHPUSATHS YCTHOW peYd. HHAMBUIYATbHBIX OCOOCHHOCTEH) aanTUPOBaHHbBIX
U HEaJalTHPOBAHHBIX TEKCTOB MOHOJOTMYECKOI0 XapaKTepa, JAMajJoroB M MOJHIOTOB Pa3roBOPHOIO,
o(pUIIMaATBHO-JEIOBOTO, HAayYHO-y4eOHOro, CHPAaBOYHO-UH(POPMALMOHHOTO, MYOIHUIIUCTUYECKOTO U
XYJI0’KECTBEHHOTO CTHJIEH, pa3HbIX (PyHKIIMOHAJIbHO-CMBICIOBBIX THUIIOB (ITOBECTBOBAHUE, OMHCAHUE,
paccy’kJeHre); pacro3HaBaHHMEM HOBBIX (pa3, CIOB U CIOBOCOYETAHHM, BKIIIOYas CIIOBa, OJU3KUE 110
3BYKOOYKBEHHOMY COCTaBYy, HUX pa3IM4Y€HHEM M OINO3HABAaHUWEM B COUYETAHHHM C YK€ 3HAKOMBIM
pEUEBBIM MaTE€pHAIOM; BOCIPUATHEM PEUYEBOIO MaTepuaya B Pa3HbIX YCIOBUSAX — IPU YBEINYEHHUH
paccTosiHusl OT JUKTOpa, MPU NPEIbSIBICHUHM TOJOCOM HOPMaJIbHOM pasroBOPHOW T'POMKOCTH U
IETIOTOM, B HOPMAJIbHOM U YMEPEHHO-OBICTPOM TEMIIE, IIPU MPEIbSIBICHUN PAa3HBIMU TUKTOPAMHU B
€CTECTBEHHBIX YCIIOBUSX KOMMYHMKAIIMM, a TaKKe B BUJACO3AMMCH; NPU NPEIbsBICHUU Ha (oHe,
TOPOJCKHX, OBITOBBIX U PUPOIHBIX IIIyMOB, HETPOMKOI'O pa3roBOpa, HETPOMKON MY3bIKH;

® BHATHBIM, YJIEHOPA3[eNlbHbIM (C yYeTOM HWHAMBHUIYaJIbHBIX OCOOEHHOCTEW), JOCTATOYHO
€CTECTBEHHBIM ITPOM3HOIIEHUEM, HABBIKAMU CaMOKOHTPOJIS IPOU3HOCUTEIILHON CTOPOHBI pEuH;
peannzanyeid chOpMHUPOBAHHBIX MPOU3HOCUTEIBHBIX YMEHMH MpPU YTEHUH U B CaMOCTOSITENIBHBIX
YCTHBIX BBICKa3bIBAHUSAX;

® Ipy BOCHPUATHH (CIyXO3pUTENIBHO W Ha CIyX) TEKCTOB, WX YTEHUU peanusaluen
c(OPMHUPOBAHHBIX MPOU3HOCUTEIBHBIX YMEHUN U HAaBBIKOB CMBICJIOBOTO UYTEHHMS, BKIIIOYAsi, OTBETHI Ha
BOIPOCHI MO TEKCTY, BBINOJHEHHE 3a/laHuil C peueBbIM KOMMEHTapHeM, JIOTUYHBI U TpaMOTHBIN
nepecka3 TEeKCTOB (B TOM 4MCIE€ C ONOpoM Ha IulaH, Oa30BBIE CJIOBA M CIOBOCOYETAHUS,
KOMIIBIOTEPHYIO MPE3EHTALINIO, CEPUI0 WILTIOCTPALIUN U JIp., IPUBEACHUEM LIUTAT U3 TEKCTa);



® 3aNMCBI0 TIOJl JUKTOBKY YYMTEIS PEYEBOrOo Marepuayia (KOPOTKMX MOHOJOTHYECKUX
BBICKa3bIBaHUI, OTIENbHBIX ()pa3, CIOB U CIOBOCOYETAHUI), BOCIIPUHATOIO CIyXO3pPUTEIHHO M Ha
CIIyX, €r0 YTOYHEHUEM IIPU IIOBTOPHOM MPEIBSABICHUN U YCTHBIM BOCIIPOU3BEICHNUE;

® peanu3anueil cOPMUPOBAHHBIX YMEHUH BOCHPUATHS W BOCHPOM3BEICHHS YCTHOW peun (cC
MOMOIIBIO0 MHAWBUAYAIBHBIX CIIyXOBbIX anmnapaToB/KIM), ycTHON KOMMyHMKallMU B Iipoliecce yueOHoH
Y BHEYPOUHOM JIEATEIBHOCTH, a TAaKXKe MPHU OOIICHNUHU B Pa3IMYHBIX cepax COUUANTbHON MPAKTUKH.

HN3ydenune nmurepaTypbl B OCHOBHOM IIIKOJIE HAPABIICHO HA JIOCTHXKCHHE OOYyYarOIIMMUCS
CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCETHBIX M MNPCIMCETHBIX PC3YJIbTATOB OCBOCHUSA yqe6Horo
nmpeaMmeTa

I/ISyquI/Ie XUMHUHA B OCHOBHOM IIIKOJIE HaIllpaBJICHO Ha JOCTUIKCHUC OGy‘I&IOH_[I/IMI/ICH
JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IIPCAMETHBIX PE3YJIbTaTOB OCBOCHUSA y‘IC6HOFO npeameTa.

Jluunocmmuuwie pesyibnanibl.

JIMYHOCTHEIE PE3yJbTaTbl OCBOCHUSA IMPOrpaMMbl OCHOBHOI'O 06]].[61"0 O6p8.30BaHI/I$I JOCTHUTalOTCA B
X0I€ O6y‘IeHI/I$I XUMHHU B €AHUHCTBC yqe6H0171 W BOCIIMTATEIILHOM ACITEIILHOCTH OpraHI/I3aHHI/I B CO-
OTBCTCTBHUHU C TpaaullHOHHBIMH pOCCHﬁCKHMH COLOUOKYJIbTYPHBIMH MW AOYXOBHO-HPABCTBCHHBLIMHU
HCHHOCTAMU, IMPUHATBIMH B O6H_[eCTBe npaBujiaMM MW HOPMAaMH TOBCIACHUA U CHOCO6CTBYIOT
mnmponeccamMm CaMOIIO3HAaHMA, CaMOPAa3BUTHA U COLIMAIU3 AU 06yqa}0m1/1xcsl.

JIm4aHOCTHBIE pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UUCIIE B YACTH:
Ilampuomuueckoeo 60cnumaHus.

LIEHHOCTHOT'O OTHOIIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUYECKOMY M HayYHOMY HaclelUIo,
MOHMMAaHUS 3HAYEHUSI XMMHYECKON HAyKH B >KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAJIETh
JIOCTOBEpHOW WH(MOpMaImein 0 MepeoBbIX MTOCTHKCHHUSIX M OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM
XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

Fpaafcdaycmzo socnumaru-l.

- IPEJCTABICHUS O COLMAIBHBIX HOPMax W MpaBWJIaX MEXJIUYHOCTHBIX OTHOLIEHHUH B KOJUIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIeA0BaTEIbCKOM,
TBOPYECKOM U APYTUX BUIIAX AEATEIBHOCTH;

- TOTOBHOCTM K pa3HO 0Opa3HOM COBMECTHOW [€ATENbHOCTH TpPU BBHIIOJHEHUH YYEOHBIX,
MO3HABATENBHBIX 3a71ay, BBIIOJHEHUH XMMHUYECKHUX JKCIIEPHMEHTOB, CO3JaHUU yYEOHBIX MPOEKTOB,
CTpEMJICHUSI K B3aUMOIIOHUMAaHHIO U B3aMOIIOMOIIIX B IIPOIIECCE 3TOM yueOHOM NesITeIbHOCTH;

- TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCJIEACTBUN MOCTYIIKOB;

UeHHOCWlu HAY4YHO20 NO3HAHUAL.

- MHMPOBO33PDEHYECKUX MPEJCTABICHUNA O BEHIECTBE W XUMHUYECKOW PEaKIHMH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIIIOIIMX OCHOBY JUISl TIOHMMAaHMS CYIIHOCTH Ha-
Y4YHOU KapTHUHBI MUDA;

- MPEACTABJICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C
MPUPOJHON CPEIO, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

- NTO3HABATEJIbHBIX MOTHUBOB, HANPABJICHHBIX Ha MOJIYYEHHE HOBBIX 3HAHUI 110 XUMUU, HEOOXOIUMBIX
JUIs1 OOBSICHEHUS Ha0JII0JaeMbIX IPOIIECCOB U SBJICHUH;



- TIO3HABATENbHOM, HWH(MOPMALMOHHOW ¥ YHUTATENbCKOM KyJbTypbl, B TOM YHCIIE HAaBBIKOB
CaMOCTOSITENIbHOW paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOM JMTEPAaTypoOH, AOCTYHHBIMH
TEXHUYECKUMU CpeACTBaMHU MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

- HHTepeca K OOYyYEeHHI0 M T[03HaHMIO, JIO003HATENBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM0o00pa30BaHUI0, IPOEKTHOM M HCCIEN0BATEIbCKONW NESATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTU U YPOBHs 00yUYeHUs B JajbHeHIeM;

Dopmuposanus Kyibmypuvl 300P08bsl.

- OCO3HAHMSI IIEHHOCTH >KW3HM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0pPOBbIO, YCTAHOBKH Ha
3IOPOBBINM 00pa3 JKU3HU, OCO3HAHMS MOCIEICTBUN U HENPUATUS BPEAHBIX MPUBBIUEK (yHoTpeOIeHus
AJKOTOJIsl, HApPKOTHKOB, KypEHHs), HEOOXOAMMOCTH COOJIOACHUS TIpaBWi O€30MacHOCTH TIPHU
0o0pallleHuU ¢ XUMHYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HHU;

Tpyooeozo eocnumanusl.

- UHTepeca K MPaKTUYeCKOMY HM3y4YeHHIO Mpodeccuil U Tpyaa pa3 JUYHOTO poJa, yBaKeHUE K TPyAy U
pe3yJibTaTam TPYJIOBOW AEATEIbHOCTH, B TOM YMCJIE€ HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHHUM 1O
XUMHH, OCO3HAHHOTO BBIOOpAa MHIWBUIYATBHOW TPACKTOPUH TPOJOKCHHUS OOpa3oBaHUS C yUETOM
JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

- ycmemHoW TpoQecCHOHANTbHON NeATETbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHH; TOTOBHOCTh
a/IalITUPOBATHCS B MPO(ECCHOHANBHON Cpe/ie;

DKonoeuuecko2o 60CHUMAHUA.

- DKOJIOTHYECKH 1€JI€CO00Pa3HOTO OTHOIIEHHUS K IPUPOC KaK UCTOUYHUKY JKU3HHU Ha 3emiie, OCHOBE €&
CyIIECTBOBAaHMS, MOHUMAHUs IIEHHOCTU 3J0pPOBOTO M 0€30MacHOro oOpasza KU3HU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY M TICUXUYECKOMY 3I0POBBIO, OCO3HAHUS IIEHHOCTH
coOroieHHs TpaBUJI 0E€30MACHOTO MOBEICHUS MTPH paboTe ¢ BELIECTBAMH, a TAKXKE B CUTYyaIHsIX, yTPO-
JKAIOIIUX 3/TOPOBBIO M )KM3HU JTFOJICH;

- CHOCOOHOCTH TPUMEHSTh 3HAHMA, TOTy4YaeMble MPH H3yUYCHHH XUMUH, A PEIICHUs 3a/ad,
CBSA3aHHBIX C OKpY’Kalolllel NMpU pPOJHON Cpeloi, MOBBIICHUS YPOBHS IKOJIIOTUYECKOW KYJIbTYpBHI,
OCO3HaHHUs TN00AIbHOIO XapaKTepa AKOJIOTMYECKUX MPOOJIeM U MyTed HMX pelIeHUs MOCPEACTBOM
METO/IOB XUMHH,

- DKOJIOTMYECKOT 0 MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCA UM B ITO3HABATEIIBHOM, KOMMYHUKAaTUBHOM
Y COLIMAJIBHOW ITPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl

B cocraBe MeTampenMETHBIX pPE3yJIbTATOB BBIACNAIOT 3HAUYUMBIE s (HDOPMUPOBAHHSA
MHUPOBO33pEHUs] OOIlEHAYYHbIE IOHATUS (3aKOH, TEOpHUs, NPHUHIMII, TUNOTE3a, (akT, CUCTEMA,
IpOIIECC, SKCIIEPUMEHT U JIp.), KOTOPbIE MCIOIb3YIOTCA B €CTECTBEHHOHAYYHbBIX YUEOHBIX MpeaMeTax
U TO3BOJISIIOT Ha OCHOBE 3HAHMN M3 3TUX NpPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O LEIOCTHON
HAy4YHOU KapTUHE MHUpA, U YHUBEpCAJIbHbIE YueOHble 1eHcTBUS (II03HaBaTeIbHbIe, KOMMYHUKATUBHBIE,
pETyNSTHBHBIE), KOTOpble oOOecreyuBaroT (OPMHPOBAHUE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TUTAHUPOBAHMIO U OCYILECTBICHHUIO YU€OHOH e TeNbHOCTH.

MeTtanpeamMeTHbIE pe3yibTaThl OCBOCHHSI 00pa30BaTENbHON NPOrPaMMBbI 110 XUMUU OTPaKaroT
OBJIA/ICHUE YHUBEPCAIbHBIMU [I03HABATEIBHBIMU JCHCTBUSMHU, B TOM YHCIIE:



bazoesbimu nocuveckumu deucmseusimu.

- YMCHI/IGM HUCIIOJIB30BAaThH HpI/IéMLI JIOTUYCCKOI'O MBIIUJICHUS HpI/I OCBOCHHNU 3HaHHfII paCKpBIBaTB
CMBICJI XUMHUYECKUX MOHATUN (BBIIEIATh UX XapaKTEPHbIE MPU3HAKHU, YCTAHABIMBATh B3aUMOCBS3b C
IPYTMMH TIOHATUSIMHU), UCTOJB30BaTh MOHATHS AN OOBSICHEHHS OTIENbHBIX (DAaKTOB U SIBICHUI;
BBIOMPATh OCHOBAHUS W KPUTEPUM JUISI KIACCH(PUKAIMM XUMHUYECKHX BEIIECTB M XHMHUYECKUX
peaKkuuii;

- YCTaHABJIMBATb IIPUINHHO-CICACTBCHHBLIC CBA3W MCKIY 00BbeKTaMU HU3YUYCHUA,

- CTPOUTH JIOTUYICCKHUEC PACCYKACHUA (I/IHIIYKTI/IBHLIC, ACAYKTUBHBIC, 110 aHaHOFI/II/I); JC€J1aTb BBIBOABI U
3aKJIFOUYCHHUA,

- yYMEHHEM TIPUMEHATh B IHpolecce IMO3HAHUS TMOHATHUA (MpeAMETHbIE U METalpeMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENHM, HCIHONb3yeMble B XUMMH, IPeoOpa3oBbIBaTh ILIMPOKO
IPUMEHSEMbIE B XUMHUHU MOJEJIbHbIE MPEACTaBICHUS — XUMHYECKMH 3HAaK (CHMBOJ 3JIEMEHTA),
XUMHUYecKast GpopMyJia U ypaBHEHHE XUMUYECKON peakliuy — MPU PEIIeHUU y4eOHO-103HABATEIbHbIX
3a/1ay;

-C y‘-IéTOM 3THUX MOJACJIBHBIX HpeILCTaBJ'IeHI/Iﬁ BBIABJIATE U XapaKTCPU30BaATh CYIICCTBCHHBIC ITPU3HAKN
HN3y4aCMbIX 00BEKTOB — XUMHYECKUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

- BBISIBJIATD O6HII/IG 3aKOHOMCPHOCTH, TPUIHUHHO-CJICACTBCHHBIC CBA3HU U IIPOTHBOPECYHA B U3YyIACMBbIX
mponcccax U SABJICHUAX,

- OpciiaraTb KpUTCPHUU JIS1 BBISABJICHUSA OTUX 3aKOHOM€pHOCT€ﬁ n HpOTHBOpG‘II/II\/JI;

- CaMOCTOSITETIFHO BhIOMpaTh CHOCOO pelieHus: yueOHOW 3a7auu (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh HanboJee NOAXOASIIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

bazosvimu uccnedosamensvcxumu deticmsusamu.

- YMEHHEM HCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA IO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI [UIsi (OPMUPOBAHMSI THUIIOTE3bl MO TMPOBEPKE MPABHIBHOCTH BbICKA3bIBAEMBIX
CYKJICHHH;

- TpuoOpeTeHHe OmbITa MO IUIAHUPOBAHUIO, OPTraHM3allUd M NP0 BEACHUI0 YUYEHHUYECKHX
HKCIIEPUMEHTOB: YMEHHE HaOJII0JaTh 3a XO JIOM IPOLIEcca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €ro
pe3yabTar, (opMyaMpoBaTh OOOOMIEHHS ¥ BBIBOABI IO pe3yJlbTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOJIeTaHHON padoTe;

Pabotoii ¢ nnpopmanueit

- YMEHHEM BBIOHpaTh, AaHATM3UPOBATH U HHTEPIIPETUPOBATh HH(OPMAIHIO PA3ITUYHBIX BUIOB H POPM
IPEJCTaBICHUs, [OIy4aeMyl0 M3 pa3HbIX MHCTOYHUKOB (Hay4dHO-NOIyJIsIpHas JMUTepaTypa XHu-
MHYECKOTO COJIepKaHMs, CIIpaBOYHbIE TOCOOUsI, pecypchl HTepHeTa);

- KpUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO M HEJOCTOBEPHYIO HH(OPMAIIHIO;

- YMEHHEM NpPUMEHSTH pPa3IUYHbIE METOIbl W 3alpoChl TPU IMOUCKE W OTOOpe HHpOpMAIu M
COOTBCTCTBYIOIIMX JaHHBIX, H€06XOI[I/IMBIX JJIA BBIITOJIHCHUA y‘IC6HHX U IIO3HABATCJIBbHBLIX 3aaad
ONPEAEIEHHOTO TUIIA;

- IpUOOpETeHNE OMbITa B 00JIACTH UCIIOJIb30BAaHM HH(POPMAITMOHHO KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3]IMYHBIX IOMCKOBBIX CUCTEM;



- CaMOCTOSITENTFHO BBIOMpATh ONTUMATBHYIO (hOpMY TpeacTaBlieHUsT HHPpOpPMAIIMK U WILTIOCTPUPOBATH
pelaeMble 3a/laud HE CJOXHBIMH CXEMaMH, auarpaMMamu, Apyrumu (opmamu rpadukd U HX
KOMOHWHAIIUSIMH;

- YMEHHEM HCTOIb30BaTh M AaHATTU3UPOBATH B MpoIlecce yueOHOW U UCCIIeI0BATeNbCKOM AesITENbHOCTH
uHGOPMAIIMIO O BIMSHUM MPOMBILIUIEHHOCTH, CEIbCKOTO XO34WCTBA M TPAHCIOPTa HAa COCTOSHUE
OKPYXaIoIIel TPUPOIHOU CPEJIbI;

yHI/IBepcaJ'IBHI)IMI/I KOMMYHHKAaTUBHBIMHA HeﬁCTBHHMH

- YMCHUCM 3a1aBaThb BOIIPOCHL (B X04€ auajora H/uau I[I/ICKYCCI/II/I) o CymecCcTBy O6CY)KI[8.€MOI71 TCMBI,
(bOpMYJ'II/IpOBaTI) CBOM IPCAJIONKCHUA OTHOCHUTCIIbHO BBIIIOJTHCHUA npezmoxceHHoﬁ 3aJa4u,

- TpUOOpEeTeHHe ONbITa TPE3CHTAlMM PE3YJIbTAaTOB BBHIMOJHEHUS XHMHYECKOTO SKCIEpHUMEHTa
(1abopaTopHOro oOrmbITa, J1AOOPATOPHOW PabOTHI MO HCCIIETOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

- 3aMHTEPECOBAHHOCTb B COBMECTHOWM CO CBEPCTHMKAaMH II03HABATECIBHOM M HCCIENOBATEIbCKON
NEeSTeIbHOCTH TPU PEIIeHUH BO3HUKAIOLIUX MpoOJieM Ha OCHOBE yuéra OOLIMX MHTEPECOB M corja-
coBaHMsI MO3ULIUHN (00CYKIeHHs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPJUHALIMSI COBMECTHBIX
JENCTBUM, ONpeIesIeHne KPUTEPUEB 10 OLIEHKE Ka4eCTBa BBIIIOJIHEHHOW paboThI U JIp.);

YHueepcanvuvimu peeyisimushbiMu Qeucmeusimu.

- YMEHHEM CaMOCTOSITENIbHO OIpPENENATh LEIu JACSITENBHOCTH, IUIAaHUPOBATh, OCYIECTBIATS,
KOHTPOJIMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESATEIHLHOCTH, BBRIOMpATh Hambolee
¢ deKTHBHBIE COCOOBI peleHnus Y4eOHBIX U TO3HABATENBHBIX 3a/a4, CAMOCTOSTENIHO COCTABIISAThH
WIM KOPPEKTUPOBATh IPEMIOKEHHBIM aJITOPUTM AEMCTBUIM NIpHU BBIIOJHEHUHU 3aJaHUN C Y4ETOM
MOJTYYEHHUs1 HOBBIX 3HAaHUH 00 M3yyaeMbIX 00BEKTaX — BELIECTBAX U PEAKLUAX;

- OICHUBATb COOTBCTCTBUC IMOJTYYCHHOI'O pE3yJibTaTa 3asBJICHHOM JA(SAIEZ 0
- YMCHHEM UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTBI, MPCAJIaracMbIC B YCJIOBHUU 3aHaHHﬁ.

LIpeomemuvle pezvivmameol.

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 0053aTENbHOTO  COJEpKaHUS,
YCTaHOBJICHHOTO JaHHON MPUMEPHOI pabodeil mporpaMMoH, BBIJCIISIOT: OCBOCHHBIC 00YJarOIIIUMUCS
HAy4YHBIC 3HAHUS, YMEHHS W CIOCOOBI ACHCTBUM, crenuuyecKkue UIsi TMpeaMeT HOW oliactu
«XuMHs», BUABI ACSITETLHOCTH IO MOJTYYSHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIluH, TpeoOpa3oBaHUIO
Y IPUMEHEHUIO B PA3IMYHBIX YY4EOHBIX U HOBBIX CUTYaIIUSX.

[IpenMeTHbIC pe3yNbTaThl MPEACTABICHBI MO rojaM OOYyYeHHsS U OTPaKarT cPOpPMHUPOBAHHOCTH y
00ydaromuxcs CNeAYIOIUX YMEHHIHA:

8 KJITACC

1. packpbIBaThb CMBICI OCHOBHBIX XMMUYECKHUX IOHATUH: aTOM, MOJEKYJda, XUMHUYECKUH 3JIEMEHT,
IPOCTOE BEIIECTBO, CJIOXKHOE BEHIECTBO, CMECh (OAHOPOJHAs W HEOJHOPOIHAs), BaJEHTHOCThb, OT-
HOCHTENbHAsl aTOMHAash M MOJIEKYJsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi OIS XMMHYECKOTO JJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OOBEM, OKCHJ, KHCIIOTa,
OCHOBAaHME, COJb, JJIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCICHHS, XHUMHYEeCKass peakius,
KJIacCU(UKAIUS pPeaKIHii:



- PEaKlUU COCIMHEHMS, PEaKUUH pPa3JIoKEHUs, PEaKIMU 3aMelleHHs, peakUuud OOMeHa, 3K30 U
HHJIOTEPMUYECKHE PEAKIINH; TeTJI0BOH 3¢ (deKT peakuuy;

- SIIPO aTroma, SJIEKTPOHHBIA CIOW aToMa, aTOMHas OpOWTalb, pauyC aroMa, XUMUYECKas CBS3b,
MOJISIpHAsl ¥ HETOJIsIpHAsl KOBAJCHTHAs CBsI3b, MOHHAS CBS3b, HOH, KATHOH, aHHOH, PaCTBOpP, MaccoBas
JI0J1s1 BellecTBa (MIPOLEHTHAsI KOHIIEHTPAlKsl) B pacTBOPE;

-WJUIIOCTPUPOBATE B3aAUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHSATHH (CM IO, 1) U MPUMCHSATH 3TU
IMOHATHS ITPU OIMMCAHUHN BCHICCTB U UX npeBpameHHﬁ;

- HCIOJIB30BATh XHUMHWYCCKYHO CHUMBOJIMKY IJII COCTAaBJICHHUA q)OpMYJ'I BCIICCTB H ypaBHeHI/Iﬁ
XHUMHUYCCKUX peaKHHﬁ;

- OIpeneNiTh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEJAMHEHMSX; CTENEHb OKHCIICHHS
3JIEMEHTOB B OMHAPHBIX COEAMHEHMX; IPUHAAJIEKHOCTD BEIIECTB K OIPEAeIEHHOMY KJIACCy COeAMHEe-
HUI 1o ¢opMynaM; BHJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HWOHHAs) B HEOPraHMYECKHX
COCIMHEHMSIX;

- packpbiBaTh cmbich [lepuoanueckoro 3akona J[. M. MenpgeneeBa: NeMOHCTpHpPOBATh MOHUMAHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX MoJiokeHus B [lepuoanye ckoit
CHCTEME; 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHHUs], 3aKOHa ABOTaJpo;

- OINMCHIBaTHh W XapakTepu3oBaTh TaOinuHylo (opmy Ilepuomuueckoil cHCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3NuaTh MOHATHUSA «TJaBHasg moiarpymma (A-rpynma)» u «mnobouyHas noxarpymma (b-
rpymnmna)», Majible ¥ OOJIbLIME MEePHOAbl; COOTHOCHTh O0O3HAUYeHHUs, KOTOpbIE MMEIOTCS B Taliuie
«Ilepnonnyeckass cucrema xumudeckux diemeHroB [I. M. MengeneeBa» ¢ 4HCIOBBIMHU
XapaKTePUCTHUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsl sjpa, olliee 4ucio
AIIEKTPOHOB U PACIIPENIETICHUE UX 10 AJIEKTPOHHBIM CIIOSIM);

- KJ1accu(uIUpPOBaTh XUMHUYECKHE AJIEMEHThI; HEOPraHMUYECKUE BEIIECTBA; XMMHUECKHUE Peakuu (1o
YHCIY ¥ COCTAaBY YYaCTBYIOIINX B PEAKIIUHU BEIIECTB, MO TETIOBOMY 3P DEKTY);

- XapakTepu3oBaTh (ONUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MNOATBEPKAAA OIMMCAHUC IMPUMC paMHU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX XHUMHWYCCKUX
peaKkLuii;

- IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa; BO3MOXKHOCTH
IIPOTEKaHUSA XUMUYECKUX IIPE BPALLEHUN B PA3JINYHBIX YCIOBUSIX;

- BBIYUCIISTh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYEO MAacChl BEIECTB; MAacCOBYIO JIOJIO
XUMHYECKOT0 3JIeMEHTa 10 (POpMYyJie COSTMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl M0 YPaBHEHUIO XUMHUECKOW PEAKIINH;

- MPUMEHSTh OCHOBHBIC ONEPAIMM MBICIUTEIBHON AESITENIbHOCTU — aHAJIW3 W CHUHTE3, CPaBHEHHE,
0000111eHIe, CUCTEMATH3AIUIO, KIACCH(PUKAIUIO, BBISIBICHUE TPHUYNHHO-CIIEACTBEHHBIX CBSI3eH — st
W3YYEHUS CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKIMil; eCTECTBEHHOHAYYHBIE METOJbl MO3HAHHS —
HaOJI0/IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

- CIIeOBaTh MpaBWJIaM TOJb30BaHUS XUMHYECKOW IMOCYA0M M JIaOOpaTOpHBIM 00OpYyIOBaHHEM, a
TaKXKe TMpaBWiaM OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSMHU TIO BBIOJHEHHIO
71a00pPaTOPHBIX XUMHUYECKHUX OIBITOB MO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOIA
¥ KUCIIOPOJa), TIPUTOTOBIICHUIO PACTBOPOB C OTPENEIEHHOW MAacCOBOH JI0JIeH pacTBOPEHHOTO Belle-
CTBa; IUIAHUPOBATH W HNPOBOAUTH XHUMHUYCCKUC OKCIICPUMCHTBI II0 PpacClo3HaBaHHUIKO pacCTBOPOB
[IeNT0Ye U KUCIOT C MOMOIIBI0 HHANKATOPOB (JTaKMyc, heHondraners, MEeTUIOpaHXK U JIp.) .
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- PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUI: XUMUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHUOH, IPOCTOE BEILIECTBO, CIOXHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENbHOCT,
CTETEHb OKHCIICHHS, XMMUYECKas pEaKIysi, XUMHUYECKasi CBs3b, TEIUIOBOW 3()(EeKT peakmuu, MoJb,
MOJISIPHBI  00BEM, pacTBOpP; OSJEKTPOIUTHI, HEINEKTPOIMUTHI, AJIEKTPOIUTHYECKAs TUCCOLMAIINS,
peaknud HOHHOrO OoOMEeHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMble UM HEOOpaTHUMbIE
pEaKIMU, OKUCIUTEIbHO- BOCCTAHOBUTENIbHbIE PEAKIMU, OKHCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHUE U
BOCCTAQHOBJICHHE, aQJJIOTPONHs, aM(pOTEpHOCTb, XUMHMUECKas CBsA3b (KOBAJEHTHAs, MWOHHa,
MeTaJuIn4ecKas), KpUCTAIIIMUecKasi peleéTka, KOppo3Hs METalJIoB, CIUIABbI; CKOPOCTb XMMHYECKOH
peakuuu, npeaenbHo gomyctumast koHreHTpanus (I1J1K) semectsa;

- WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATUN (CM . 1 . 1) U NpPUMEHSATH 3TU
MOHSTHSA IIPU ONUCAHUM BEILIECTB U UX MPEBPAIICHU;

- HWCIONB30BaTh XUMHUYECKYI0 CHMBOJHUKY IS COCTaBJCHHS (OPMYJT BEIIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIUI;

- ONIPENIENSATh BAJIEHTHOCTh U CTETIEHb OKUCIIEHUS! XUMUYECKUX IEMEHTOB B COEAMHEHUSIX PAa3IMUYHOTO
COCTaBa; IPHUHAAJIECKHOCTb BELIECTB K ONPEAEIEHHOMY KJIACcCy COEIMHEHHMH 1o (opMmyiam; BUJ
XUMHUUYECKOHN CBSI3U (KOBaJIGHTHAs, NOHHAsI, METAJJIMYECKAsl) B HE OPraHUYECKUX COECIUHEHMSIX; 3apsij
MOHA M0 XUMHYECKOU (hopMyie; XxapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKHX COCTUHEHMH,
TUI KPUCTAJUINYECKOM PEIETKY KOHKPETHOTO BEILIECTBA;

- packpsiBaTh cMbIcH Ilepuonmueckoro 3akona JI. M. MengeneeBa u AeMOHCTpUPOBATH €rO
NIOHMMAaHME: ONMCHIBATh M XapaKTepu30BaTh TabauuHyro ¢opmy [lepuonnyeckoit cucreMbl XuMHUe-
CKHUX 3JIEMEHTOB: Pa3/IMyaTh MOHATHUA «TJaBHas noAarpymnna (A-rpymnmna)» u «nodo4ynas noarpymnna (b--
rpynmna)», Majable U OOoJIbIIME MEepUoJbl; COOTHOCUTH OOO3HAYEHHs, KOTOpblE HMEIOTCA B IIe-
puoaUYECcKON TalNHIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB
(coctaB M 3apsaa snapa, oOliee YUCIO DJIEKTPOHOB U PACHpPEACICHHE HUX IO IEKTPOHHBIM CIIOSIM);
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUH B Ipenenax
MaJIblX IIEPUOIOB U IIABHBIX IO IPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

- KJIaCCI/I(l)I/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI; HCOPraHNYCCKUC BCHICCTBA, XUMHUYCCKUC PCAKIIUN (HO
qucCsly W COCTaBy Y4YaCTBYIOIIUMX B pPCEakKHMU BCIICCTB, IO TCIIOBOMY BCI)(I)CKTy, IO HU3MCHCHHUIO
CTEIIEHEH OKUCIICHUST XMMHYSCKHUX BHCMeHTOB);

- XapaKTepu3oBaTb (OHI/ICBIBE[TB) 061_1_[1/16 151 CHCLII/I(I)I/ILIGCKI/IG XUMHUYECKHE CBOMCTBA IIPOCTBIX U
CJIOKHBIX BCHICCTB, IMOATBCPIKAAA OIMMCAHUC IMPHUMCPAMU MOJICKYJIIPHBIX M HMOHHBIX ypaBHeHI/Iﬁ
COOTBETCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

- COCTaBJIATh YPAaBHEHUS SJICKTPOJUTUYECKON MUCCOLMAIMU KUCIIOT, IIeNIouel U coJjeil; MoiHble U
COKpallIEHHbIE YpaBHEHUS pEakUWid HOHHOrO OOMEHa; ypaBHEHMS peakUui, NOATBEPKIAIOIINX
CyIIECTBOBaHUE TEHETUUECKOU CBSI3U MEXK/y BEIIECTBAMHU PA3IUIHBIX KIIACCOB;

- pacKpbIBaTh CYIIHOCTb OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH ITOCPEICTBOM COCTABICHHS
AJIEKTPOHHOI'0 OajlaHCa 3TUX PeaKLUid;

- NPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOCHMs; BO3MOKHOCTH NPOTEKAHMS
XUMHYECKHX IIPEBPAILCHHUN B PA3JIMYHBIX YCIOBUSAX;



- BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MAacChl BEIECTB; MAacCOBYIO JOJIO
XUMHYECKOTO dJeMeHTa Mo (Gop Mylie COeAMHEHHUS; MAaCCOBYIO JIOJIIO BEIIeCTBa B PacTBOpE; MPOBO-
JUTH Pacy€Thl IO YPABHEHUIO XUMHUYECKOIN peaKlnu;

- clefoBaTh MpaBWJIaM MOJb30BAHUSA XMMHMYECKON MOCYA0M M J1abopaTopHBIM 000OpyNOBaHHEM, a
TaKXkKe IMpaBUiIaM OOpAIIEHUs C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLHSAMHU IO BBINOJIHEHHIO
71a00PAaTOPHBIX XUMUYECKUX OIBITOB MO MOJTYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa
U YTJIEKUCIIOTO Ta3a);

- IPOBOJIUTH PEAKIMH, NOITBEPKAAIOIIEe KaYeCTBEHHBIN CO CTaB Pa3IMYHbIX BEIECTB: paclo3HaBaTh
OTIBITHBIM TyTEM XJIOpHJ Opomun, Moaun, KapOoHat, ¢ocdar, cumukar, cynbdar, THIPOKCUI-UOHBI,
KaTHUOHbl AMMOHMS M HOHBl HM3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHUYECKUX BEILECTB;

- MPUMEHSTH OCHOBHBIC ONEPAIMM MBICIUTEIBLHON AESITENIbHOCTY — aHAJIW3 W CHUHTE3, CPaBHEHHE,
00001IeHIe, CHUCTEMATH3AIUI0, BBISIBJICHUE MPUYUHHO-CICICTBEHHBIX CBS3CH — JUIS HU3YUYCHHS
CBOICTB BEIIECTB U XUMUYECKUX PEAKIIHii; ECTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOIIOZCHUE,
U3MEepEeHHe, MOJICTUPOBAHUE, SKCIIEPUMEHT (pPeasIbHbIN U MBICICHHBIN).

Pa3nea 3. TemaTnyeckoe NJIaHMPOBAHHME COOTBETCTBYET IVIAHUPOBaHUIO B PaGouei
nporpaMme mo XuMHuH.

NNPUJIOXEHHUE

OIIUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA

MarepuanbHO-TeXxHUYecKast 0a3za 0Opa3oBaTeIbHOM OpraHM3aldy NPUBEACHA B COOTBETCTBHE C
3ajjayaM¥ 10 00ECHEeUeHHUI0 peaan3allid OCHOBHOW 00pa3oBaTelbHOM NMpOorpaMMbl 00pa3oBaTeIbHON
OpraHu3alyy, HeoOXOAMMOro y4yeOHO-MaTepHabHOIO OCHAIICHHs 00pa30BaTENbHOrO Mpolecca U
CO3JITaHUIO0 COOTBETCTBYIOIIEH 00pa30BaTEIhbHOM W CONMAIBLHON cpenbl. it aToro oOpa3oBaTenbHas
opranuzainys paspaboTaiga M 3aKpenuia JIOKaJbHBIM aKTOM IE€PEYHH OCHAIEHHs M 00O0pYIOBaHUS
00pa30BaTeIbHON OpraHU3aIIH.

KpureprnaabHbIMH HCTOUHHKAMH OLICHKH Y4€OHO-MaTepUaIbHOTO obecreueHus: 00pa3oBaTeIbHOTO
mporecca sBisitorcst  TpeboBanus  DPI'OC, TpeboBanmst IlomokeHuss O  JIMIIEH3UPOBAHUH
00pa3oBaTeNbHON JIEATENILHOCTH, YTBEpKIEHHOro mocTtanoBieHueM IIpaBurensctBa Poccuiickoit
Oeneparmu o1 28 okTsa0ps 2013 Ne 966.; mepeyHn peKOMEHIyeMOWl YydeOHOW IUTepaTypbl |
IUPPOBBIX 00pa30BaTENbHBIX PECYPCOB, YTBEPXKICHHBIE PETHOHAIBHBIMU HOPMATUBHBIMU aKTaMH U
JIOKaJIbHBIMH aKTaMH 00pa30BaTeIbHOM OpraHu3aluy.

B cootBercTBum ¢ TpedoBanmsiMu @I'OC B 06pa3oBaTeIbHOM HPOILECCE UCIIONB3YIOTCA:

TexHnueckue cpeacTsa 00y4eHust

+ KowmmnsroTep u npoekTop;
« CDu DVD aucku x ypokam.
« IIpenmernsie IHTEpHET-pECYPCHI:

« Hudpossie 0Opa3oBaTenbHbIE PECYPCHI:
*  http://www.chemnet.ru/

¢  http://www.alhimik.ru
e  http:// www.mmlab.ru

e http://www.informika.ru/text/database/chemy/START.html
e https://content.edsoo.ru/lab/
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e https://educont.ru/
Y4eOHO-MeTOTUYECKUIT KOMILIEKT:
Jlutepatypa s npenogaBaTeis:

I"apa H.H. Xumus: ypoku B 8-9 knacce: nmocobue mis yuurtens. — M.: [IpocBerienue.

I'apa H.H., 'abpyceBa H.1. Xumus. 3aqauHuK C «IIOMOLTHUKOMY. 8-9- KIIacChl.

Paneuxuit A.M. Xumusi. Jlunaktuueckuit Matepuai. 8-9 Kiacchl.

Xumust: 8-9 ximace. Ilnanupyembie pesynbrartsl. Cucrema 3ananuii. ®I'OC/ Kasepuna A.A.,
Weanosa P.I"., [lo6potun J1.1O. — M.: [Ipocsemenue, 2013 — 128 c.

Curyanuonnsie 3aganus no xumuu: 8-11 kmaccer. ®I'OC / ITuuyruna I'.B. — M.: Bako — 144 c.

Jluteparypa aist yyauuxcs:

* Xwumusa. 8 knacc. YueOonuk. Pymsutuc I'.E., ®enpaman @.I'. «Heopranndeckas xumus», M.:
IIpocsewienue.

e  Xwumus. 9 knacc. YueOnuk. Pymsutuc I'.E., ®enpaman @.I'. «Heopranmueckas xumus» , M.:
IIpocsewienue.

MatepuranbHO-TEXHUYECKOE OCHAINIEeHuE 00pa30BaTeabHOro Mpoliecca
tabnmuna «Ilepuoguueckas cucrema XuMudeckux saemMeHToB .M. Menaeneeay;
Tabnuia «PacTBOpUMOCTh COJIeH, OCHOBAaHUHN M KHUCIIOT B BOJIEY;
tabnuna «Psix cTaHAapTHBIX SJEKTPOIHBIX MOTEHIINAIOB METAIIOBY;
tabnuia «[IpaBuia TeXHUKHA O€30MaCHOCTHY,;
KOoMIUTeKT Tabmun «Hawama xumum», «CTpoeHue BemecTBa. XUMHUECKas CBS3b», «MeTalby,
«HeMmertamneny «XuMHUYECKOE MPOU3BOJCTBO. MeTaILTyprusi»,
WHCTPYKTUBHBIE KAPTOUKH ISl TAOOPATOPHBIX U MPAKTHYECKUX padoT;
BuneopunbMbl «llepuonnuecknii 3akon .M. MengeneeBay», «byTiaepoB W TeOpHsl CTPOCHHS,
«Ctpoenne aromay, «OO0IIHe CBONCTBA pAaCTBOPOBY;
nabopaTopHOe OO0OpyJOBaHWE, BEIIECTBA W MaTEPHAJbl COTVIACHO TIEPEUHI0 JaOOpaTOPHBIX,
MPAKTHYECKHUX padOT U IEMOHCTPAIMOHHBIX OTIBITOB.
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