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ITogcHuTeILHAA 3ANIUCKA

AKTYaJIbHOCTH U Ha3HAYEeHHe MPOrpaMMbl

[Iporpamma pa3paboTaHa B COOTBETCTBHU C TpeOOBaHUAMH (hefepallbHBIX IOCYJapCTBEHHBIX
00pa3oBaTEeNbHBIX CTAaHJAPTOB OCHOBHOTO o0mero obpaszoBanus (manee — @OIOC 00O0),
OpUEHTUpPOBaHA Ha oOecreyeHne WHAMBUAYAIbHBIX MOTPEOHOCTEH 00ydaroIIMXcs M HaIlpaBlieHa Ha
JMOCTIDKCHUE  TUIAHUPYEMBIX  PE3yJbTAaTOB  OCBOCHHS  NPOTPAMMBI  OCHOBHOTO  OOIIEro
oOpa3oBaHusl ¢ y4eTOM BBIOOpa y4aCTHHKAMHU OOpa30BATEIbHBIX OTHONICHWH KYpCOB BHEYPOUYHOM
NESATETHHOCTH. DTO TIO3BOJSIET 00eCIedYnTh €IUHCTBO 00s3arenbHBIX TpeboBanuit ®I'OC OO0 Bo
BCEM MIPOCTPAHCTBE HIKOJILHOTO 00Pa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 32 €T0 MpeesIaMu.

[IporpaMMa BHEYpOUHOH  JEATENBHOCTH IO XHUMHUHM OCHOBBIBA€TCS Ha COYETAHUU
71a00paTOPHBIX UCCIIEI0BAHUM C UCTIOIb30BaHUEM 000PYI0BaHUS IEHTPOB 00pa30BaHUS €CTECTBEHHO-
Hay4yHOU HampaBiieHHOCTH «Todka pocta» W (GOPMUPOBAHHS [IEHHOCTHOTO OTHOIICHHS K MPUPOJEC,
3HAHUSM, 3[JOPOBBIO, UePE3 OPTaHU3AIUIO UCCIIEA0BATEIBCKON U AKCIIEPUMEHTATLHON e TEIILHOCTH.

I[Ipu  peanuzanmu  mporpaMmbl  Kypca  BHEYPOUHOH  JEATENbHOCTH  «XUMHS
YBIIEKATEJIbHO U IPOCTO» HCIIOJIb3yeTcsl 00OpyJAOBaHME LIEHTpa OOpa30BaHHUs E€CTECTBEHHO-
HAay4YHOM HaIpaBICHHOCTH
«Touka pocTay, 94TO TIO3BOJISET:

o COBEPIIICHCTBOBATH YCIOBHS MOBBIIICHUS KaueCTBA 00Pa30BaHUs B IIKOJIE MO Y4eOHOMY
npeameTy «XuMus»;

o pacIpsiTh BO3MOXXHOCTH  OOy4alolmMXCS B OCBOCHHM y4eOHOrO  MpeaMeTra
«XUMHUS» B TPOrpaMM BHEYPOUHOH NEATEIHHOCTH M JOMOJHUTEIHHOTO 00pa30BaHUS €CTECTBEHHO-
HAyYHOW HANPaBJICHHOCTH;

o oTpabaTbiBaTh MPAKTUYECKHE yMEHUA 1O Yy4eOHOMY TMpeaMeTy  «XUMUs»,
HEOOXOUMBIC I pellieHus 3a7anuii Beepoccuiickoil omuMIuabl MKOJIBHUKOB (Hanee — BcOILL),
BCEPOCCUNCKHUX MPOBEpPOUYHBIX padoT (nanee — BIIP), rocynapcTBeHHOI UTOrOBOM aTTecTanuu (najee
—T'HA);

. dhopmupoBaTh (HYHKIIMOHATBEHYIO TPAMOTHOCTH 00 YJarOIIIXCSI.

3anmaueil menarora, palOTaloIIEro IO MporpamMme, SIBISIETCS pa3BUTHE Yy OOy4YaroOIIMUXCs
[IO3HABATEJIBHOIO MHTEpeca K OKCIEPUMEHTAIbHOM H MCCIIEOBATEIbCKOM YacTH Yy4eOHOro

npeaMera
«XHUMUA», B TOM YHUCJTIC:

° yepe3 YIIyOJICHHE 3HAaHUH O XHUMHYECKHUX BEIIECTBAX, JEMOHCTpPAIMS HX
3HAYEHUs IS IPUPOBI U YEIIOBEKA;

. (dbopMHpOBaHNE YMEHHUSI CAMOCTOSTEILHO MMPOBOIUTH OMBITHI U UCCIIEIOBAHNS;

° pa3BUTHE YMEHUS [J€JIaTh BBIBOJABI O CBOMCTBAX BEILIECTB, UX BAXXHOM pPOJU B KU3HU

YCJIOBCKa U O6H.I€CTBa;
L4 pa3BUTHUC YMCHUA Y4aCTBOBATh B HpOGKTHO-HCCHGHOB&TCHLCKOﬁ
ACATCIIBHOCTU U CaMOCTOSATCIIbHO OPIraHU30BbIBAThH €€,
L4 Pa3BUTHC HABBIKOB KOMMYHHWKAIIUH, HaGJIIOI[aTeJIBHOCTI/I, TBOPUYCCKOIO BOOGpﬂ)KCHI/ISI.

BapuaunTsl peajn3anuy nporpaMmmbl 4 GopMbI IPOBeICHUS 3aHATHI

[IporpamMma paccuMTaHa Ha OpraHm3alui paboTel ¢ oOyyarommmucs 8-9 KiaccoB B
o0Beme 68 yacos.




3aHATHS 1O IporpaMMe MpoBOJATCA B (hOpMax, MO3BOJIAIOMIMX OOYYaroIIMMCS BbIpaOaThIBATh
HaBbIKU TPOBENEHUS HKCIEPUMEHTAa U HCCJIENOBaHUS (HalpuUMep, MPaKTUYECKOW paldoThl, MPOEKTa,
MIOMCKOBBIX U HAyYHBIX MCCIEIOBAHUN, BUKTOPUH, SKCKYPCUM, UTP U T. 1.).

[Iporpamma MOxeT OBITH peajv30BaHa B TEUCHHUE JBYX JIET, €CIM 3aHATHA mpoBousarcs 1 pas
B HEJIEIIO.

B3auMocBs3b ¢ NporpaMMoil BOCIIUTAHUS

[Iporpamma Kypca BHEYpPOYHOM IEATEITHHOCTH pa3paboTaHa ¢ y4eTOM paldodeil mporpaMMbl
BOCTIMTAHUS, YYHTBIBAET IICHXOJIOrO-TIeJarOTMUYECKHe OCOOCHHOCTH BO3pacTa oOydJarommxcs 8—
9 kmaccoB. CoennHEHHE Ha TMpaKTUKEe OOYyYaromied M BOCIMUTATEILHON JESITeNbHOCTU IeJarora,
OpUEHTHUPOBAHUE €¢ HE TOJHKO HAa MHTEUIEKTyallbHOE, HO M Ha HPABCTBEHHOE, COLMATBHOE Pa3BUTHE
pebeHKa, MPOSBIACTCS:

o B TPOBEICHUM WHTEPAKTUBHBIX (OPM 3aHATHUN, OOECIEYUBAIOIIUX BOBJICYCHHOCTD
00y4aronuxcsi B COBMECTHYIO C MEJaroroM u CBEpCTHUKAMU JESITEIbHOCTD;

o B CO3MaHUM YyCJIOBUWM [UIs pa3BUTUs U pealM3allid HMHTEpeca  OOYdYarolUXCs
K CAaMOPa3BUTHIO;

o B CTUMYJIHUPOBAHUH OOYYAIOIIUXCS K MHTEIUIEKTYalbHOU JesATENbHOCTH, (POPMUPOBAHUU
MHUPOBO33pEHHUS HA OCHOBE HAYYHOTO TIO3HAHUS MUPA.

[IporpamMmma wucnonp3yeTcss B TOM 4YHCJIE€ M TOATOTOBKM OOYYarOMIMXCS K YCIEUIHOMY
BbinoiHeHUI0 3amanuil [MMA, BIIP u pesynsratuBHOro yuactuss Bo BcOIIl. Takxke mnporpamma
no3BoyiieT (opMHpPOBATH Y OOYUAIOIIUXCS (GYHKIIHOHATBHYIO IPaMOTHOCTh (ecTecTBeHHO-
HAyYHYI0 H YUTATelbCKYI0). B TeMaTH4ecKoM TUIaHWPOBAHUU MPOTPAMMBI PACCTABJICHBI YKa3aTeIn
MPAKTHYECKUX paboT /i moaArotoBku Kk BITP — *; k TMA — **; k BcOII — ***.

ConepskaHne Kypca BHEYPOYHOM 1eATEJIbHOCTH

8 KJIACC
Tema 1. [lepBoHauasibHbIe XuMH4Yeckue nousatusi (10 yacos)

XuMuss — BakHas 00JIACTh €CTCCTBO3HAHMSI M TMPAKTHYECKOW JCSITEILHOCTH 4YesoBeKa. Poib
XUMUU B KU3HU 4YeJIOBEKa. XUMHUSA B cUcTeMe HayK. [IoHsATHE O TEOpeTHYECKUX U SMIHPUUYECKHUX
METOJIaX MO3HAHUS B €CTECTBEHHBIX Haykax. [IpeicTaBiieHHss 0 HayYHOM IMO3HAHUM HA SMIUPUYECKOM
YpOBHE: HAOIIOJIEHHWE, W3MEpPEHUE, SKCIEPUMEHT, MOJICIUPOBAHWE, BBIUMCICHHE; HA TEOPETHUYCCKOM
ypOBHE: Hay4dHbIe (DAKTHI, TPOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH. VICTOYHHKN XUMHUUYECKON WH(OPMAIIHH.
[Tonsitue o meromax pabOTHl C XMMHUYECKMMHU BemiecTBamMu. OOOpy/l0BaHHE IIKOJBHOM XMMHUYECKOM
naboparopuu. [IpaBuna 6e30macHOro oOpaieHusl ¢ BeIEeCTBAMHU U JaO0PaTOPHBIM 000Dy IOBAaHHEM.

UucTeie BemiecTBa W cMecH. [IOHATHE O TOMOTEHHBIX M TE€TEPOreHHBIX cMmecsix. CrmocoObl
paznenenus cmeceid. O4nCTKa BEIIECTB.

BemectBa n xumuueckue peakuuu. [IpocTeie M cioHbIE BemecTBa. MeTallbl U HEMETAJLIBI.
BeniecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSL.

Xumuyeckass Qopmysna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA
coctaBa BemiecTB. OTHOcHUTENbHAsA aToMHas macca. OTHOCUTENbHAS MOJIEKYyJisIpHas Macca. MaccoBas
TOJIsI  XMMHYECKOTO »JJIeMeHTa B coeAuHeHuW. Haxoknenuwe mnpocteitmeit ¢GopMmysbsl  BeliecTBa
110 MaCCOBBIM JIOJISIM 3JICMEHTOB.

KonnuectBo BemectBa. MomsipHas macca. Pacuetel mo (opmynaMm XUMHYECKHX COEIHMHEHUU.
MonbHasi 0711 XUMUYECKOTO 3JIeMeHTa B coequHeHnH. Haxoxaenue npocreiiieil ¢opMyibl BellecTBa
10 MOJIBHBIM JIOJISIM 3JIECMEHTOB.



Odusnveckue W XUMHUYCCKUE SBICHUS. XWMHUYECKas peakmus €W €¢ TPU3HAKHA. Y CIIOBUSA
MIPOTEKAHUS XUMUICCKUX PEAKITHi. 3aKOH COXPAaHEHHUSI MAaCCHl BEIIECTB. XUMUYCCKHE ypaBHEHUS. THITBI
XUMHUYECKHX peaKIuii (COeTUHEHUS, Pa3lOoKEeHHs, 3aMelleHus, oOMeHa). Pacu€Tel Mo XHMHUYECKUM
YPaBHEHUSIM.

Buvtuucnenusn (c ucnonvsosanuem 3aoanuii BIIP u OI" 32):

— MacCCOBOM JI0JIM XMMHUYECKOT0 3JIEMEHTA 10 POopMyJsie COeTUHEHMS,;

— npocTeiiiel GpopMyJibl BEIECTBA 10 MACCOBBIM HJIM MOJIBHBIM JIOJISIM DJIEMEHTOB;

— KOJIMYECTBA BEIIECTBA, MACCHI MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE PEarcHTOB
WIH TIPOJIYKTOB PEAKIUH (IT0 YPABHEHHSIM XUMUYIECKON PEaKIIUH ).

Ilpakmuueckue pabomul:

1. 3HaKOMCTBO C XHMHYECKOW IOCYIOH, C TpaBWiIaMu pabOThl B JIaOOpATOPHUU M TPUEMAMHU
oOpartenus ¢ 1abopaTopHbIM 000pyI0BaHUEM, ITUGPOBBIMH JaTYMKAMU 000pyAOBaHUs MEHTPOB «Touka
pocTay.

2. OnpeneneHue CTPYKTYphI IITAMEHHU.

3. OnpeneneHue YUCTHIX BEIIECTB U CMECE.

4. IIpoBeneHne OYMCTKHU BOJBI OT PACTBOPUMBIX MPUMECEH.

5. OmnpeneneHue BOJIONPOBOAHON U TUCTUITUPOBAHHON BOJIBI.

6. OnpeneneHue, 10 KaKOH TeMITepaTypbl MOXHO HarpeTh BEIIECTBO.

7. 3mepeHne TeMrnepaTypbl KUTICHHSI BOJIbI C TOMOIIIBIO JIA0OPATOPHOTO TEPMOMETpPA U AaTUHKA
TEMIEepaTyphl.

8. Onpenenenue TemnepaTypbl KpUCTAJUTM3AIMH BEIIECTBA.

9. N3yueHue pu3nyecKux CBONCTB METAILIOB.

10. UzydyeHre mpU3HAKOB XUMUIECCKUX PEAKITUI: BBIZCIICHHE U ITOTJIONMICHUE TEIUIA.

11. zy4eHwne 3aKOHA COXPAHEHUS MACCHI BEIIECTB: MPOBEJICHUE IKCTICPUMCHTA.

Tema 2. Ba:kHeiilme npeacTaBuTeId Heopranuieckux Beuiects (11 gacos)

IIpencraBnenus o rasax. 3akoH ABorajapo. MomspHblil 00beM ra3oB. OTHOCHUTENIbHAS IIOTHOCTh
ra3oB. OmnpeneneHne OTHOCUTEIBHON MOJIEKYJISPHOM Macchl ra3000pa3HOro BEIECTBA 10 W3BECTHOM
OTHOCHUTENIbHOU MI0THOCTH. OOBbEMHBIE OTHOLIEHHS Ta30B MPU XUMUYECKUX PEAKIUIX.

TemnoBoil  3ddexT XuMuUUecKoW peakiuH, TEPMOXUMHUYECKHE ypaBHEHHUS, O3K30- U
SHAOTEPMHUUECKHUE PEAKIIUH.

PactBopbl. HacblllleHHBIE W HEHACBILLIEHHBIE pPacTBOphL. PacTBOPUMOCTH BELIECTB B BOJE.
@DakTophl, BIMAIOLIME HAa PACTBOPUMOCTh TBEPIBIX M ra3000pa3HbIX BemecTB. CrocoObl BbIpakKeHUs
KOHIICHTpAIlUU PaCTBOPOB: MaccoBast 10JIs1 paCTBOPEHHOI'O BELIECTBA, MOJIAPHAs! KOHLIEHTPALIHSL.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxkcuasl. Kuciorel. OcHoBanus. Conu (cpeanue,
KUCJIble, OCHOBHBIE, JBOWHBIC). MexayHapoaHass HOMEHKJIAaTypa HEOPraHH4eCKUX COEIMHEHUIL.
TpuBnanbHble Ha3BaHUS OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX coequHeHui. du3nyeckue u XxapakTepHble
XUMHYecKHe cBoicTBa. [loyueHre OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COECAMHEHUM.

I'eneTnueckas cBA3b MEX/y KJIacCaMU HEOPIaHNYECKUX COETMHEHUH.

Bvtuucnenus (c ucnonvzosanuem 3zaoanuii BIIP u OI'3):

— 00BbEMa, KOJMYECTBA BEIIECTBA Ia3a IO M3BECTHOMY €ro KOJUYECTBY BELIECTBA WIIU
00BEMY;

— 00BEMOB ra3oB M0 YpaBHEHUIO XUMUYECKOMN PEaKLINH;

2 v v
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— [0 YpPaBHEHUSM XMMHUYECKOH pEaKIMH: KOJUYECTBA BEIIECTBA, 00BEMa, MAaCCHl IO
U3BECTHOMY KOJIMYECTBY BEILIECTBA, 00BEMY, MACCE PEareHTOB WU MPOJTYKTOB PEAKIIUU;

- C UCTIOJIb30BAHUEM MOHSTHSI «MaccoBast IOJIsl BEIIECTBA B PACTBOPEY;

— C UCIIOJIb30BAHUEM IIOHATHS «MOJISIPHAsl KOHLIEHTPALMs paCTBOPEHHOT'O BEILLIECTBAY;

- C UCHOJIB30BAHNEM I'Pa(h)UKOB PACTBOPUMOCTH JUIsl pACYETOB pAaCTBOPUMOCTHU BELIECTB.

Ilpakmuueckue pabomuwi:

12. Onpenenenue coctaBa Bo3ayxa.

13. Onpenenenue TermioBoro 3G¢exra pacTBOPESHHSI BEIIECTB B BOJIE.

14. zy4yeHue s3K30TepPMHUUECKUX PEaKIUii.

15. N3y4yeHue sHAOTEPMUUECKUX PEaKIUi.

16. M3yueHne 3aBUCMOCTH PACTBOPUMOCTH BEILLIECTBA OT TEMIIEPATYPHI.

17. HabmoneHue 3a poCTOM KPUCTAJLIOB.

18. M3yueHne CBOWCTB MEPEHACHIIIICHHBIX PaCTBOPOB.

19. Ompenenenne KOHLIEHTPAIIMHM BEIIECTB KOJOPUMETPHUECKUM METOIOM IO KaTHOPOBOYHOMY
rpaduky.

20. IIpoBeneHune peaky pas3ioKeHHUs KPUCTAIUIOTHIpaTa.

21. Pemenue skcrnepuMeHTAIBHBIX 3ama4 1o TeMe «OcHoBanus. TerutoBoi 3¢ dekT peaknuu
TUAPOKCUAA HATPUSI C YTIIEKUCIIBIM Ta30M.

22. PemieHue sKcriepuMEHTANIbHBIX 3a71a4 10 TeMe «OcHoBaHMs. Peakius HelTpamu3anumy.

Tema 3. [lepuoguueckuii 3axoH u [lepuoanyeckasi cucreMa XUMHYECKHX YJIEMEHTOB
. U. MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasi CBSA3b. OKNCINTETbHO-BOCCTAHOBUTEIbHbIEC
peakuuu (13 yacos)

[Tepuonnueckuii 3akoH. Ilepuoamyeckas cuctemMa xumudeckux snemeHToB [[. M. MeHnneneena.
CrpoeHrie aTOMOB. DIIEKTPOHHAsE OpOUTa b, DHEPreTHUYECKHE YPOBHH M IMOAYPOBHH artoma; s-, pP-, d-
opOuTtanu. DIEKTPOHHBIE KOH(PHUTYpallMu M SJIEKTPOHHO-rpadudeckne ¢Gopmynsl atoMoB. CTpoeHue
JNEKTPOHHBIX 000704YeK aTtoMoB TMepBbiXx 20 XUMHYECKHX 3JeMeHTOB [leproandeckoil CUCTEMBI
J. . MenneneeBa: pacnpeleieHue SJIEKTPOHOB MO  HHEPreTHYEeCKHM  YpPOBHSM, IOAYPOBHSIM
u opbutansiM. 3aKOHOMEPHOCTU M3MEHEHHs paJuyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAJUTMUECKHX
W HEMETaJUIMYECKUX CBOWCTB IO TpynmaM W TepuojaM. V3MeHeHHEe KHUCITOTHO-OCHOBHBIX CBOWCTB
COCIMHEHUN XMMHUYECKUX JIEMEHTOB B MIEPUO/IaX U TpyMmax.

DIEeKTPOOTPULIATETLHOCTh XUMUYECKHUX 3JIEMEHTOB. XUMHUUYECKas CBSA3b U €¢ BUJbl: KOBAJICHTHAS
NoJisipHasl CBsI3b, KOBAJIEGHTHAs HEMOJsSIpHAs CBS3b, HOHHAs CBA3b. MeXaHHU3Mbl 00pa30BaHUA
KOBAJICHTHOH W WOHHOM CBSI3U. OJIEKTPOHHBIE M CTPYKTypHbIE (QopMynbl BemiecTB. TwHIbl
KPUCTAJUTMUECKUX PEUICTOK: HOHHAsI, aTOMHAsl, MOJICKYJIIpHAS U UX XapaKTCPUCTUKHU.

Crenenb okucienus. OnpeleneHne CTENEHEW OKUCICHUSI aTOMOB B OWMHAPHBIX COCJAMHEHUSIX.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl okucienust U BOCCTaHOBIEHUs. OKUCIUTENN U
BoccTaHOBUTENH. (COCTaBlIeHHE YPAaBHEHHM MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUi u
paccTaHoBKa B HUX KOA()(PHUIIMEHTOB METOIOM 3JIeKTpoHHOTO Oananca. [Ipoekt. Bribop Tembl. Pabota
HaJ[ IPOEKTOM.

Ilpakmuueckue pabomul:

23. MonenupoBaHUE CTPOCHHUS MOJEKYNd IMPU TMOMOIIM PUCYHKOB, MOJIEIEH, 3JIEKTPOHHBIX
U CTPYKTYPHBIX POpMYII.

24. OmpeneneHue TeMITEPaTyphl IDIABICHHUS BEIISCTB C PAa3HBIMH THUIIAMH KPHCTAJUTHICCKUX
PEIIETOK.

25. Onpepenenre KUCIOTHOCTH TIOYBHI.



26 Pemenne OKCIICPUMCHTAJIbHBIX 3a/a4 I10 TEMC «OKHCIUTENBHO-BOCCTAHOBUTEILHBIE pcakuuu.
Nzyuenune peakumu B3auMOJEHCTBUS CYNb(UTA HATPHUS C IEPOKCUIOM BOJIOPOAAY.
27. Onpenenenue pH B Xx0/1e OKMCIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIIHUH.

9 KJIACC
Tema 4. BemecrBa u xumuueckue peakiuu (11 yacon)

OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAaHUS XMUMHUECKHX peakuuil. Kiaccudukanus XUMHYECKHX
peakuuii Mo pa3inuuHbIM NpU3HaKaM. 3akoH ['ecca u ero cieacTus. BeluucieHns Mo TepMOXUMHUYECKUM
YPaBHEHUSIM.

IToHATHE O CKOPOCTH XMMUYECKOU peaklnu. 3aKOH JEUCTBYIOMUX Macc. PaKkTOphbl, BIUAIOINE HA
CKOPOCTh XUMHUUYECKOU peakiuu. DHeprus akTuBanuu. [lorstue o katammze. ®epMmenTtsl. UTHTHOUTOPEHL.

[Tousitne 06 oOpaTMMBIX M HEOOpaTHUMBIX XuMuUeckux peakiusx. [lpunnun Jle Iarense.
VYcnoBus CMEIeHMsT XUMHYECKOro paBHOBecus. (DakTopbl, BIMAIOIME HA COCTOSHUE XUMHUYECKOTO
paBHOBecus. [IporHozupoBaHue BO3MOMXHOCTH NMPOTEKAHUS XUMHUYECKHX IPEBPAIICHUN B pa3IMYHBIX
YCIOBUSIX HA OCHOBE TPEACTaBIEHUH OO0 W3YYEHHBIX JJIEMEHTaX XHMMHYECKONH KHHETHKHU
Y TEPMOJIMHAMHUKHU.

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE  pEaKIMKU. BakHble OKUCIMTEIM M  BOCCTAHOBHUTEIU.
[lepmanranat kamus (xapakrepuctuka). CocTaBlieHHE YPaBHEHHH OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIX
peaxiuil ¢ UCIONIb30BaHUEM METO/1a AJIEKTPOHHOTO OaaHca.

DneKTponuTHYecKas Aucconnanvs. XMUMHUECKHME peakuuu B pacTtBopax. Kpucramnormaparsl.
DIEKTPOTUTHI U HENEKTPOIUTH. CHIIbHBIE U ClIa0ble 3JeKTpoauThl. CTeneHb AUCCOIMANN, KOHCTaHTa
aucconmannu.  MoHHoe — mpousBeneHue  BoAabl.  BomoponHeii  mokasarens.  MIHOIUKAaTOpBI.
DNEKTPOIUTHUYECKAS JUCCOLUALUS KUCIIOT, OCHOBAHUN U COJIEH.

Peakuuu noHHOro oOMeHa. YCIIOBUSI MPOTEKaHUs peaKkUUid HMOHHOrO oOMeHa. MolieKyisipHbIe,
MIOJIHBIE U COKpAIICHHBIE HOHHBIE YpaBHEeHMs peaklnil. KauecTBeHHbIE peakliiy Ha HOHBI.

I'unponus coneil. loHHble ypaBHEHUs ruapoiu3a coyieid. Xapakrep cpeibl B BOJHBIX PacTBOpax
COJIEH.

Buviuucnenus (c ucnonvzoeanuem 3aoanuit BIIP u OI'3):

— TETII0BOTO A(hPeKkTa XMMHUIECKON Peakiuy M0 KOJIMYECTBY BEIIECTBA, MACCE W 00BEMY,
IIPOpEArupoBaBILIEro WiK 00pa30BaBIIErocs BELIECTBA (110 TEPMOXUMHUECKOMY YPABHEHHUIO PEAKIIUN).

Ilpakmuueckue pabomul:

28. PemieHue SKCIepUMEHTANBHBIX 337124 10 TeMe «DIEKTPOIUTHYECKAs PeaKIIUs».

29. PemieHue sKCiepuMEHTANIBHBIX 3a71a4 M0 TeMe «DJIEKTPOIUTHI U HEDJIEKTPOIUTHDY.

30. Pemmenne skcriepruMeHTaNbHBIX 3a7a4 110 TeMe «CHITbHBIE U ¢1a0ble YIIEKTPOIUTHDY.

31. M3yueHue BIUSHUS TEMIIEPATyPhl HA TUCCOIUAIIHIO.

32. V3yueHue BIUsSHUS KOHIICHTPAIIUN PACTBOPA Ha TUCCOIHAIIHUIO.

33. M3yueHue BIUSHUSA PACTBOPUTENS HA JTUCCOIHALIUIO.

34. Onpenenenue KOHIIEHTPALUH COIH IO AIIEKTPOTIPOBOAHOCTH PACTBOPA.

35. Pemienne skciepuMEHTANIBHBIX 331a4 10 TeMe «Peakii noHHOro ooOMeHa. B3aumoeictue
THJIPOKCHIA Oapusi C CEPHOM KUCIOTOM.

36. Onpenenenne pH pacTBOpOB.

37. Pemenne 3KCIIEpUMEHTAIBHBIX 3a7a4 1Mo TeMe «Peakius HeWTpaimsanuu. B3aumoericTre
TUAPOKCHUIA HATPUS C COJITHON KUCIIOTOW».

38. Pemenue sKkciepuMEHTAIBHBIX 337124 10 TeMe «JleruapaTtarus conei.

39. MzyueHue BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTH PEAKITHH.

40. Onpenenenue XJI0pUA-UOHOB B TUTHEBOU BOJIE.



41. OnpeneneHue HUTPAT-MOHOB B MUTATEJIBHBIX PACTBOpAaX C IMOMOILIBIO MOHOCEIEKTUBHOIO
NIEKTPOJA.

Tema 5. HemeTa/i1bl M X coequHeHUs (7 YaCOB)

l"anorensr. Xumuyeckue cBoiicTBa rajnoreHoB. COeIMHEHHSI TaJIOT€HOB.

Onementsl  VIA-rpynnbsl.  Xumuueckue cBoicTBa 3neMeHTOB  VIA-rpynnel.  CBolicTBa
u coeanHeHus sneMeHToB VIA-rpynmbl. [IpeactaBneHuss 0 XMMHUYECKOM MPOU3BOJICTBE U CBSI3aHHBIX
¢ HUM npodeccusix. KauectBeHHble peakuu Ha cynbur-, cynbdua- u cynbdar-annonsl. Haxoxnenue
CepHI U €¢ COCAMHEHUN B IPUPOJIE.

Onementbl VA-rpynnbl. A3zor. AmMmuak. Comu ammonwusi. KadecTBeHHass peakuus Ha HOHBI
ammonust. CoequHeHus a3ota. KauecTBeHHbIE peakilii Ha HUTPAT- U HUTPUT-AaHUOHBI.

®octop. Coenunenus docdopa. KauectBennas peaxuus Ha (ocdar-uonsl. [lpencraBienus o
rajorenugax gocdopa (111, V).

Onementsl [VA-rpynmel. Yriepon, amiorpornHbie Momudukanuu (rpadur, ammas, Qyiiepes,
rpadeH, HaHOTpYOkH), (U3HUECKHMEe M XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB. aJCOPOIIHH.
Coenunenus yrinepoaa. KauectBenHas peakiusi Ha kapOoHaT-HOHBL. bop. OcOOeHHOCTH CTpOESHHS aTOMa.
O61mue npencTaBieHusa 0 GU3NIECKUX U XUMUYECKUX CBOMCTBaX. bopHas kucnora.

Botuucnenusa (c ucnonvzosanuem 3aoanuit BIIP u OI'3):

— Macchl MPOIYKTa PEaKIUH 10 U3BECTHOM MaccoBoi (00beMHOI) foie (%) ero BeIXoda OT
TEOPETUYECKH BO3MOXKHOTIO;

— MaccoBoi (0O0beMHOM) monau (%) BbIXOAA NPOAYKTAa peaklMy [0 M3BECTHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA U MPOAYKTA PEAKIIHH;

— U30BITKA OJTHOTO U3 PEareHTOB (TI0 ypaBHEHUSM XUMUYCCKUX PEAKIIHIA);

— 00BEMOB ra30B MO YPaBHEHUIO XUMUYECKOH PeaKIIvy.

Ilpaxkmuueckue pabomui:

42. PemieHre SKCIIEpUMEHTAIIBHBIX 3a/1a4 110 TeMe «CBOHCTBa OPOMHOM BOJIBI.

43. PemeHue OSKCIepUMEHTANBHBIX 3amad 1o Teme «Hemerammel. Tanmorensr. M3ydenue
(UBHYECKUX U XUMHYECKHX CBOWCTB XJIOPay.

44. PenieHre KCIepUMEHTAIbHBIX 3a7a4 110 TeMe «[lnaBieHue u kpucTamiu3anus cepb».

45. PenieHne sKCNIepUMEHTAIbHBIX 3a/1a4 1o Teme «Hemerarmibl. M3yueHue cBOWCTB CEPHUCTOTO
ra3a u CEpHUCTON KHUCIIOTBI».

46. Pemenune SKCrIepIMEHTANIBHBIX 33724 110 TeMe «OCHOBHBIE CBOHCTBA aMMHAKaY).

47. OnpeneneHre aMMUa4YHOMN CETUTPHI U MOUEBUHBI.

48. PenieHne aKCIIepUMEHTANBHBIX 3a/1a4 3aaanuit 23, 24 OI'D no XUMHK.

Tema 6. MeTa/ibl u uX coequHenus (6 yacos)

MerTannudeckasi CBsI3b M METa/NIMYeCcKash KpUCTaNIndecKasl penieTka (MIpUMHUTHBHAS KyOnueckas,
O00OBEMHO-IIEHTPUPOBAHHAA  KyOudeckasi, TIpaHEUEHTPUPOBaHHas  KyOWYeckas, TIeKcaroHaJlbHas
IUIOTHOYMaKOBaHHasi). 3aBUCUMOCTh (U3MYECKUX CBOICTB METaNIOB OT CTPOEHHS KPHUCTAJIIOB.
DIIEKTPOJIN3 PACIUIABOB M PACTBOPOB COJIEH KaK OJIMH U3 CIIOCOOOB MOTYYEHUSI METAJUIOB.

Memannwr A-epynn

[[lemouHble METAIIIBL: PUINIECKUE U XUMUYECKHE CBOMCTRA.

[[leouHO3EMETBHBIE METAUIBI MATHUN M KAJIbLIUNA: (U3UUYECKHUE U XUMHUYECKHUE CBOMCTBA MarHUs
1 Kajpliusg. Bakneinine coeauHeHUs Kajabldsd W MarHus, cBoiicTBa. JKECTKOCTH BOIBI M CIIOCOOBLI €€
YCTpaHEHHUSI.

} Hymepamus maercst B COOTBETCTBUH C AeMOHCTparmonHoU Bepcuert OI'D mo xumun 2023-2024 yae6HOTO roa.



AmroMuHMI: (U3HUECKUE W XMMHYECKHE CBOMCTBA altOMHUHMsI. AMQOTEpHBIE CBOMCTBA OKCHIA
Y TUJIPOKCH]IA aJTFOMUHHUS.

Memannvr b-epynn

OcoOeHHOCTH CTPOEHUSI aTOMOB. SIBIICHHE «IIpOBajiay JIEKTPOHA Ha NMPUMEPE CTPOCHUS aTOMOB
XpoMa, Menau, cepeOpa. BaneHTHBIE COCTOSIHHSI aTOMOB O-3JICMEHTOB, CTCIEHH OKHCJICHHS aTOMOB
B COEIUMHEHUSIX. 3aBHUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHUIOB METAJIOB
OT 3HAYECHMsI CTEIEHM OKHUCIIEHUS DJJEMEHTa B COEAMHEHMM (Ha INpUMEPE COEIUHEHUIl Xpoma).
[lepBoHavasbHbIE MPEACTABIECHNS O KOMIUIEKCHBIX COEIUHEHUSIX.

Menp u cepebpo: CTpOEHHE aTOMOB, CTENEHH OKHucieHus. OOume KpaTKHe MpeaCcTaBICHUS
0 (uU3MYECKUX U XHUMHUYECKHUX CBOMCTBaX TMPOCTHIX BEIIECTB (B3aUMOJEWUCTBUE C KHUCIOTAMHU-
OKHUCJIUTEISIMU), 00 UX OKCHJIaX, TUAPOKCUAAX U COJISIX; UX MpuMeHeHuu. [Ipencrapnenus 00 aMMuavyHbIX
KOMIUIeKcax cepedpa u meau. KauecTBeHHBIE peakiiy Ha KaTHOHBI Mean (2+) u cepeldpa.

[uHK: cTpoeHHe aToMa, CTENEeHb OKHUCICHHs. XapaKTepUCTHUKA (PU3MUECKUX U XUMHUECKHX
CBOICTB, mNpuUMeHEeHHe, aM(oTepHble CBOMCTBa OKcHIa M TUApoKcHuaa. KadecTBeHHbIE peakinu
Ha KaTHOHBI [INHKA.

XKene3o: crpoeHue atoma, creneHd okuciaeHus. Okcunbl, ruapokcuasl u comu xernesa (I1)
u xene3a (ll1), ux cocras, cBolicTBa M monydeHue. KadecTBEeHHbIC peaKIMU Ha KaTHOHBI keie3a (2+)
u xxenesa (3+).

Buviuucnenus (c ucnonvzoeanuem zaoanuit BIIP u OI'3):

— COCTaBa CMecel C UCTOJb30BAHUEM PEILICHUSI CUCTEM YPAaBHEHU;

— 10 YPAaBHEHUSIM 3JIEKTPOJIM3a PACIIIABOB U PACTBOPOB BEIIIECTB;

— Pa3IMYHOIO TUIIA 10 YPaBHEHUSAM XUMUYECKUX PEAKLINH.

Ilpakmuueckue pabomuwi:

49. MoaenupoBaHHe METAJUTHUECKON KPUCTAITNUYECKON PEIICTKH.

50. Pemenme SKCHEpUMEHTATBHBIX 3a7a4 1O TeMe «CpaBHHUTENbHAs —XapaKTepUCTHKA
BOCCTAHOBUTEJIBHON CIIOCOOHOCTH METAJLIOB.

51. Pemienue skciepuMeHTANIBHBIX 3a7a4 1o Teme «Kanbiwmii u ero coenunenus. Bzanmoneiicteue
W3BECTKOBOM BOJIBI C YIJIIEKUCIIBIM Fa30M».

52. Pemenne >KCHepUMEHTANBHBIX 3a1ad 1Mo Teme «OKemezo OkwmcieHHe jkeie3a BO BIAXKHOM
BO3/1yXE».

Tema 7. Xumus u okpy:xaromas cpeaa (10 yacos)

OCHOBBI  3KOJIOTMYECKONW TI'PaMOTHOCTH. XHMHUYECKOE 3arps3HEHHE OKpYXKalouleil cpemsl.
DKOJIOrHYecKre MpoOIeMbl, CBSI3aHHBIE C COCIMHEHMSAMHU YIIIEPO/a, a30Ta, CEPbl, TSHKEIBIX METAJUIOB.
[lonstne o mnpenensHo pomyctumol koHueHtpauuu BemiectB (IIJIK). Pons Xxumum B perienuun
9KOJIOTUYECKUX Mpo0biieM. BeinonHeHue npoekra.

HJ]aHI/lpyeMble pe3yJIbTaTbl 0CBOCHUA KypcCa BHeypquOﬁ JAECATCJIbHOCTH

3aHATHS B paMKax MporpaMmbl HaAIIPaBJICHLBI Ha obOecrieucHue JOCTIDKEHHH IIKOJIbHUKAMH
JIMYHOCTHBIX, MECTAIIPEAMETHBIX U ITPECIAMETHBIX O6p330BaTeJ'II>HI>IX PE3YIbTATOB.

JInyHOCTHBIE pPe3yabTaThl

JInyHOCTHBIE PE3yNbTaTHl OCBOEHHUS IPOIPAMMBI BHEYPOUHOU JIE€ATEIBHOCTH JIOCTUTAIOTCS B XOJI€
00y4eHUs] XUMHH B E€IWHCTBE y4E€OHOWM M BOCIUTATEIBHOW IEATEIBLHOCTH IIKONBL. OHH OTpakaroT
TOTOBHOCTh OOYYaIONUXCS PYKOBOACTBOBATHCS CUCTEMOW TIO3UTHBHBIX I[EHHOCTHBIX OPHUEHTAIIHIA
U pacCIIMpPEHUE ONBITA JEATEIbHOCTH Ha €€ OCHOBE.

B cgpepe nampuomuyeckoeo eocnumanusi:



o MOHMMAaHHUE 3HAYEHUS XUMHUYECKOW HAayKd U TEXHOJOTUU B JKU3HH COBPEMEHHOTO
oO11ecTBa, B pa3BUTUU YKOHOMUKU Poccuu 1 cBoero permoHa.

B cghepe epasicoanckoeo socnumanus:

o IpEeJCTaBICHHEe O COIMAIbHBIX HOpMax U MpaBUjaX MEXIMYHOCTHBIX OTHOIIECHUN
B KOJUICKTHBE, POSIBJICHIE KOMMYHUKATUBHOM KYJIBTYPHI B Pa3HOOOPA3HON COBMECTHOM EATEIbHOCTH.

B cghepe yennocmu nayunozo nosnanus:

o MHPOBO33PEHUYCCKHE  MPEJACTABICHUS O  BEIIECTBE W XUMHYECKOW  peakiuw,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W HEOOXOIAMMBIE JUTsI TOHUMAHUS CYIITHOCTH
Hay4YHOU KapTUHBI MUDA;

o OCO3HAHHME IICHHOCTH HAyYHOTO TIO3HAHWSA JUIA PAa3BUTHS KaXKIOr0 4YeJIOBEKa
U TPOU3BOJUTENBHBIX CHJI OOINECTBAa B IEJIOM, POJIH U MECTa HayKu «XHUMHSI» B CHCTEME Hay4HBIX
NPEJICTABJICHU O 3aKOHOMEPHOCTAX pa3BUTHS TNPUPOJbI, B3AaUMOCBI3AX 4YEJIOBEKAa C MPHUPOJIHOM
Y TEXHOJIOTHUYECKON Cpenoit;

o MO3HaBaTe/bHAasg MOTHUBAllUA M HHTEpec K OOYy4eHHIO, TOTOBHOCTh M CIOCOOHOCTH
K CaMOPa3BUTHIO U caMOOOPa30BaHMIO, K HCCIIEI0BATEIbCKON e TEIIbHOCTH.

B cgepe usuueckoco eocnumanus, gopmuposanus Kyibmypvl 300p06bi U IMOYUOHANLHO20
bnazononyyus.

o OCO3HAHWE IICHHOCTH >KU3HU, HEOOXOAMMOCTH COOJIIOIEHHUsS] TIpaBUi 0OE30MacHOCTH
npu 0OpaIICHUH ¢ XUMHYECKUMU BEIIECTBAMH B YUCOHBIX M KU3HEHHBIX CHUTYAIUIX.

B cghepe mpyoosoco éocnumanusi:

o GbopMUpOBaHWE IICHHOCTHOI'O OTHOIICHWS K HCCJICAOBATEIIBCKOW  JIEATEIBHOCTH
KaK K BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM O0IIIECTBE.

B cpepe sxonocuueckozo éocnumanusi:

J OCO3HAHHE HEOOXOJMMOCTH OTHOIICHHS K MPUPOJE KaK K MCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIICCTBOBAHUS;

. 0CO3HAHKE TI00ATFHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIEM U ITyTEeH MX PEIICHHS;

® CIIOCOOHOCTH OPUMCHATH 3HAHUWA, IMOJYYa€MBIC IMPU U3YUCHUNW XUMUHU, TJIA PECUHICHUA

3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH Cpesoi;
® TOTOBHOCTD K Y4aCTHUIO B HpaKTI/I‘IeCKOI\/’I ACATCIIBHOCTHU DKOJIOTUYECKOH HaIrpaBJICHHOCTH.

MeTanpe}IMeTHme PE3YJIbTAThI

MeTtanpeameTHble pe3ylbTaThl OOY4YaIOIIMXCs, OCBOMBIIMX MPOrpaMMy Kypca BHEYPOUHOI
JEeATENbHOCTH «XUMHUS YBJIEKATEIbHO U IPOCTO» OCHOBHOTO OOIIET0 00pa30BaHUs, BKIIOYAIOT:

. YCBOGHHE  MEXAMCUUIUIMHAPHBIX  (MEXMPEJAMETHBIX)  TMOHATHH,  OTPaKAIOIIMX
MaTepHabHOE €IMHCTBO MUpPA U MpOIlecc MO3HaHUs (BEIIEeCTBO, CBOMCTBO, SHEPIHsl, SIBICHUE, HAyYHbIH
dakT, 3aKOHOMEpPHOCTb, THUIOTE3a, 3aKOH, Teopus, HaOIIOJEeHUe, U3MEpPeHHe, HCCIeOBaHHE,
SKCTIIEPUMEHT H JIp.);

o OBJIaJICHUE YHUBEpCATbHBIMU y4eOHBIMU JNENUCTBUSMU (mo3HaBaTeNbHBIMU,
KOMMYHHKATUBHBIMH, PETYISTHBHBIMH), BaKHBIMH U TIOBBIIICHHA 3(PPEKTHBHOCTH OCBOCHUS
coJiepKaHus yueOHOTO TpeaMeTa, GOPMHUPOBAHUS KOMIIETEHIIHA, a TaKXKe MPOSKTHO-UCCIIEA0BATEILCKOM
JeSITeTbHOCTH 00yJaroIuxcs B Kypce XUMHH;

o CHOCOOHOCTB UX UCTIOJIB30BAThH B YUEOHOI, TO3HABATEIBHOM U COIIMATIBHOM MPAKTHKE.

Yuusepcanvhuvie yuebHvle nozHaséamenbHvie OelUCmMEUs

B cghepe 6azosvix nocuueckux deticmeuii:

o UCTIOJIb30BaTh IMPHEMBI JIOTMYECKOTO MBIIUICHUS NpPU OCBOCHHWM 3HAHUN: PacKpHIBAThH
CMBICTT XMMUYECKUX TMOHATHH (BBLACNATh UX CYIIECTBEHHBIC MPU3HAKH, YCTAaHABIUBATH B3aMMOCBS3b
C IPYTUMHU MOHSATHUSMU);



L4 aHaJIu3upoBaTb, CpPaBHUBATDL, O606H_IaTL, BBI6I/IpaTB OCHOBaHHA OJIA KJ'IaCCI/I(I)I/IKaI_II/II/I
U CUCTCMAaTHU3alli XUMHUYCCKHUX BCIICCTB 1 XUMHUYCCKUX peaKHHﬁ;

L4 YCTaHAaBJIIMBATH IIPUYIUHHO-CIICACTBCHHBIC CBA3HU MCKIY 00BbeKTaMU HU3Y4YCHUA,
L4 CTPOUTH JIOTUYCCKHUEC PACCYKACHUA (I/IH,Z[yKTI/IBHBIC, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I);
L4 npeajaratb KpUuTCpuu U BLISAABIIATH 06IJ_II/I€ 3aKOHOMCPHOCTH U IMPOTHUBOPCYHA B U3YyHACMBbIX

IpoIeccax U SIBJICHUSX;

J JIeNaTh BBIBOJIBI U 3aKITFOYCHUS;

o NPUMCHATh B TPOIECCe IMMO3HAHUS TMOHATUS (NIPEJAMETHBIC W METANPEAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOIb3yeMble B XUMHUHU, MPEOOPa3OBHIBATH MOJCIBHBIC
OPEJCTaBICHUS — XUMHUYECKH 3HaK (CHMMBOJ OJJIEMEHTAa), XHMHYecKas ¢opMmyia U ypaBHEHHE
XUMHUYECKON peakuu — MNpHU pEelIeHUH Y4eOHBIX 3aJad; C Y4E€TOM 3THUX MOJEIbHBIX NpeACTaBICHUN
XapaKTeprU30BaTh N3ydyaeMble XUMUUECKUE BEIIECTBA U XUMUIECKHE PEAKIIUH.

B cghepe 6azosvix uccreoosamenvckux oelicmeuil (Memooo8 HAYYHO20 NO3HAHUSL Geujecms U
A6IEHULL)!

o NPUMEHSTh METOJbI HAYYHOTO TIO3HAHUS BEIIECTB W SBICHUH HA SMIUPHYICCKOM
U TEOPETHUYECKOM YPOBHSX B Y4eOHOH MO3HABATENLHON U IPOEKTHO-UCCIIET0BATEIHCKOM e TEIILHOCTH;

J UCTIOJIb30BaTh  TOCTaBJICHHBIE BOMPOCHl B  KAueCTBE HMHCTPYMEHTa  IO3HAHHS
¥ CAMOCTOSITEIILHO CTaBUTh BOIIPOCHI;

o aHAIM3UPOBaTh (AKTHI, BBIABIATE M (OPMYJIHMPOBATH MPOOJIEMY, ONpEAeNATh Ielb
¥ 33/1a4H, COOTBETCTBYIOIINE PEIICHHUIO MTPOOJIEMBI;

J npeJuiarath  ONMUCATENBbHYI0 WM  OOBSICHUTENBHYIO THIIOTE3y ¢ OCYHIECTBISTH
€€ TIPOBEPKY;

o NPOBOJUTh H3MEPEHHS HEOOXOAMMBIX TapaMeTpPOB, BBIYUCICHUS, MOJIEIHPOBAaHUE,
HAOJMIOAEHUST M OKCIEPUMEHTHl (peajbHble U MBICICHHBIE), CAMOCTOSATEIBHO IPOTHO3UPOBATH
pe3ynbratel, (GopmynupoBaTh 0000IIEHHS U BBIBOABI MO pe3yidbTaTaM MPOBEACHHOTO OIBITA,
UCCJIEIOBaHMsI, COCTABIIATh OTUET O POAeNaHHOM paboTe.

B cgepe npuémos pabomul ¢ ungpopmayueii:

o OPUEHTUPOBATHCS B PA3NIMYHBIX HMCTOYHHUKAX HHPOpMaAlMU (HAyYHO-TIOMYJISPHOM
JAUTepaType 1Mo XUMHUH, CIIPABOYHBIX MOCOOUsX, pecypcax MurepHeTa);

o aHANMM3UPOBaTh  MHPOPMAIMI0O W  KPUTUYECKH  OLIGHHWBAaTh €€  JIOCTOBEPHOCTh
U HEMpPOTHUBOPEUMBOCTh, OTOMpPATh M HMHTEPHPETUPOBATH WHGOPMALMIO, 3HAYUMYIO ISl pEHICHHS
y4eOHOH 3a/1auu;

o NPUMCHSATh Pa3IMIHbIE METOJIbI M (OPMYJIUPOBATH 3alpOCHl MPH IOMCKE W OTOOpe
nHdOopMaIy, He0OXOMMOM TSl BBITIOJTHEHUS YIeOHBIX 3a/aY,

) UCTIO0JIB30BaTh MH(POPMAITMOHHO-KOMMYHHUKATHBHBIC TEXHOJIOTUU M Pa3IMUHbIC TIOUCKOBBIE
CHCTEMBI;

° CaMOCTOSITENILHO BBIOMpaTh ONTUMANBHYIO (hOpMY MpeacTaBIeHUs WHGOpMALUU (CXEMBI,

rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKH H T.I1.);

o UCIIONIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA PabOTHI C XUMHYECKON HH(pOpMaIuei.

Vuusepcanvhbvle yueOHble KOMMYHUKAMUBHBL € OeliCMEUs

B cgpepe ymenus obwenus (nucemenHou u yCmuou KOMMYHUKAYUL):

. NPE/ICTABIATh TIOJYYEHHBIE PE3yabTaThl IMO3HABATEIBHOW JEATEIFHOCTH B YCTHBIX
Y TIMCHbMECHHBIX TEKCTaX;

. nyOJIMYHO BBICTYNATh C TPE3CHTAIMEH  PE3YJIbTATOB  BBIIOJHEHHS XHUMHUYECKOTO
JKCTIIEpUMEHTA (MCCIIEA0BATEIBCKOM JIA0OPATOPHOUN MIIM MTPAKTUUECKON PabOThI, y4eOHOTO MPOEKTA).

B cgepe ymenus yuebnozo compyonuuecmea (2pynnogoi KOMMYHUKAYuu):



J y4acTBOBaTh B TPYMINOBBIX (opMax pabOThI: IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM
paboThl, ONpPEeAEIATh CBOIO POJIb, PACTIPENENIATh 3aJa4l MEKAY WIEHAMH IPYIIIbI;

J BBINOJIHATH CBOIO YacTh pabOThl, KOOPIAUHUPOBATH CBOU JACHCTBUS C JEHCTBUAMHU APYrUX
YJIEHOB KOMaH/Ibl, OIIPEENIATh KPUTEPUH 110 OLICHKE KaueCTBa BBIIIOJIHEHHON pabOThI;

o pemaTh BO3HUKAIOIIME MPoOJIeMbl Ha OCHOBE y4eTa OOIIMX MHTEPECOB U COIJIACOBAHUS
NO3ULIMH, y4yacTBOBaTb B OOCYXJEHUHM, OOMEHE MHEHHUSIMH, «MO3TOBOM IUTYpME» U JIpYrux (opmax
B3aMMOJCHCTBHUS.

OBnasieHHe yYHUGEPCANbHLIMU YUEOHLIMU pPe2YNAMUEHbIMU OelUCcmEUAMU BKIOYACT
pa3BUTHE CAMOOPTaHU3ALNN, CAMOKOHTPOJISI, CAMOKOPPEKLINHY, B TOM YHCIIE YMEHUM:

. pemaTh yueOHbIe U UCCIIEeI0BATEIbCKHE 33/1a4H;

o CaMOCTOSATEIIBHO BEIOMPATH CIIOCO0 pelIeHus yaeOHOH 3a/1a4M, TUIAHUPOBATh CBOIO paboTy
MIPH pellIeHNH yueOHOM WIIM UCCIIeIOBATEIBCKOM 3a/1a4u;

o Ha OCHOBE IIOJIyYEHHBIX pE3yJabTaToB (OPMYIHpPOBATH OOOOIIEHHS U  BBIBOJBI,
IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCOB;

J aHAJIM3UPOBATh PE3yJIbTAaThl: COOTHOCUTH CBOM JEMCTBUS C IUIAHUPYEMBIMU Pe3yibTaTaMH,
OCYIIECTBIISITh CAMOKOHTPOJIb J1€ATEIbHOCTH;

J KOPPEKTUPOBATh CBOIO I€ATEIBHOCTh HA OCHOBE CAaMOaHAJIN3a U CAMOOLICHKH.

IIpenMeTHBIE pe3yJbTaThl AJs 00yJawmmxces 8 Kiacea:

1) pacKpblBaTh CMBIC] OCHOBHBIX XMMHMYECKHUX IOHSATHUH: aTOM, MOJIEKyJa, XMUMHYECKHM
AJIEMEHT, METaJlI, HEMETallJl, aJUIOTPOIUS, POCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECHh (OJHOPOAHAS
U HEOJAHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENbHAs AaTOMHAas M MOJIEKYJsipHAs Macca, KOJHUYECTBO
BEIIECTBa, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJSI XMUMUYECKOTO AJIEMEHTa B COCAMHEHHUU, MOJISPHBIHA
00BEM, OTHOCUTENbHAsI IJIOTHOCTh Ta30B, OKCHJ, KHUCIIOTa, OCHOBaHHE, COJb, aM(OTEPHBIN OKCHU],
aM(OTepHBI THUIPOKCHI, XUMHUYECKas peakius, KiIacCU(UKAIUS PEaKIHWi: PEaKIuu COSAUHEHUS,
peakuy pPa3IoKCHHsI, PEaKIUy 3aMEIICHHs, peakuud OOMEHa, 3K30- M JHJIOTCPMUYCCKUE PEaKIIHH;
TEII0BO# d(pPeKT peakuuu; SApo aToma, HNEKTPOHHBIN CIION aTomMa, aTOMHAast OpOUTalb, paaluyc aToma,
XUMHYECKasi CBsI3b, MOJSPHAS U HEMOJspHas KOBaJCHTHAsl CBS3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsI BelecTBa (MPOIEHTHAS KOHIICHTPAIlMs) B pacTBOpPE, MOJSIPHAS KOHIIEHTPAIUs
BEIIIECTBA B PACTBOPE; AICKTPOOTPHUIATEIHHOCTD, CTETICHh OKUCIEHHUS, OKUCIUTEIN U BOCCTAHOBUTEIIH,
OKHCJICHUE W BOCCTAaHOBJICHUE, OKHCIUTEIHbHO-BOCCTAHOBHUTENIBHBIE PEAKIIMM, METOJ DSJIEKTPOHHOTO
OanaHca;

2) WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX MOHSATHM M TPUMEHATb STH
MOHSTHUS TIPU ONMMCAHUH BEIIECTB M MX MPEBPAIICHUI;

3) WCIIOJIH30BaTh XUMHUECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHUS (DOPMYJI BELIECTB U YpaBHECHUM
XUMUYECKUX PEeaKLnii;

4) ONpeNeNsaTh MPUHAJIEKHOCTh BEIIECTB K ONPEACICHHOMY KJIAcCy COEIMHEHHM
no (popmynam; BBl XUMUYECKOM CBA3U (KOBAJICHTHOW U MOHHOM) B HEOPraHMUECKUX COCTUHEHHSIX;

5) pacKpbIBaTb CMBICII 3aKOHOB COXpPAHEHHUS MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
[Tepuonnueckoro 3akona J[. 1. MenneneeBa, aTOMHO-MOJICKYJIIPHON TEOPHUH, 3aKOHA ABOTaJpo U €ro
CJEACTBUI; MPEACTABICHUI O HAYYHBIX METOAAaX IO3HAHUS, B TOM YHCIIE SKCHEPUMEHTAIbHBIX U
TEOPETUUECKUX METOJIaX UCCIIEIOBAHUS BEIIECTB U M3YUEHUSI XUMUYECKHUX PEaKIIHii;

6) JEMOHCTPUPOBATh IOHUMAaHHE MEPHUOJUYECKON 3aBUCHMOCTH CBOICTB XUMHYECKHX
AJIEMEHTOB OT WX TMoJokeHus B llepuogmdeckoit cucteme; OOBSICHITH CBSI3h TOJOKECHHUS dJIEMEHTa
B [lepuoanueckoil cucteme ¢ pacrpeesieHueM 3JIEKTPOHOB MO SHEPreTUUYECKUM YPOBHSM, MOIYPOBHSIM
U OpOUTANISIM aTOMOB MIEPBBIX YETHIPEX MEPUOJIOB;



7) KJIacCH(DUIIUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHWYECKHE BEIIECTBA; XUMHUYECKHUE
peaxiyu (TI0 YUCITY U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY (D (deKTy);

8) XapakTepu3oBaTh (OMMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA OKCHJIOB, KHCIOT,
OCHOBAaHMH U COJIeH, T€HETHUYECKYI0 CBS3b MEXAY HHMMH, HOATBEpKIas NpUMEpaMU MOJEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

9) OOBSICHATh W TPOTHO3MPOBATH CBOWCTBAa BEHIECTB B 3aBUCHMOCTH OT HX COCTaBa
U CTPOEHHSI; BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX TPEBPAICHUN B Pa3IUYHBIX YCIOBHSIX;

10)  BBMHCIATE MOJSPHYIO MAacCy CMECH, MOJBHYIO JIOJI0 XHUMHYECKOTO JJIEMEHTa
B COCIMHEHHMH; MAacCCOBYIO JOJI0 XHMHYECKOTO 3JIeMEHTa M0 (OpMyJe COEAWHEHHS; HAXOIUTh
npocTeinryro (opMylly BemecTBa MO MAacCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB; MAacCOBYIO JOJIIO
BEIIECTBA B PACTBOpE, MOJSIPHYIO KOHIICHTPALMIO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUYCTHI IO
YpaBHEHHUSAM XMMUYECKON peakiui;

11) [OpUMEHSATH OCHOBHBIC OIEPAIlMM MBICIUTENIFHON JAEATENPHOCTH — aHAIW3 M CHUHTE3,
cpaBHeHHe, 000O0IIeHHe, CHCTEeMATH3aLMI0, KIacCU(HKALUIO, BBIIBICHHE IPUYUHHO-CIICCTBEHHBIX
CBSI3e — ISl M3YYEHHsI CBOWCTB BEIIECTB M XMMHUYECKHX PEAKIMH; €CTECTBEHHO-HAYYHBIE METOJIBI
NO3HAHUSI — HAOJOJIeHNe, U3MEpEeHHe, MOJICIIMPOBaHNEe, YKCIIEPUMEHT (pEasIbHbIi M MBICICHHBIH) —
JUTSL OCBOEHHS y4eOHOTO CO/IepKaHMS,

12)  cocTaBnATH YpaBHEHHUS MPOCTBIX OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMH (METOIOM
3JICKTPOHHOTO OanaHca);

13)  ycraHaBiIMBaTh CBS3M MEXIy pEaJbHO HAOIOJAEMbIMU XHMHUYCCKHUMHU SBICHUSIMHU
U TIPOIIECCaMU, IPOUCXOSIIMMHU B MAaKpO- U MUKPOMHUPE, OOBACHATH MIPUYMHBI MHOTOOOpa3us BELIECTB;
COOTHOCHUTH XUMUYECKHE 3HAHUS CO 3HAHUSIMH JPYTUX y4eOHBIX MPEAMETOB;

14)  crnemoBaTh mpaBWiIaM 0e€30MacHOM pPabOThl B J1a0OpPAaTOPHH TPU  HCIIOJIB30BAHUH
XMMHYECKON MOCYABl M 000pYIOBaHUs, a TaKKe MpaBWJIaM OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBHHU
C MHCTPYKIMSIMHA BBITIOJTHEHUST J1a0OpAaTOPHBIX ONBITOB M MPAKTHYECKUX padoT M0 TOIYYIECHUIO
U COOMpaHHMIO Tra3000pa3HBIX BEIIECTB (BOJAOpPOJAa U KHCIOPOAA), MPHUTOTOBICHUIO PacTBOPOB
C OMNpe/eJICHHOM MacCOBOM J0Jei pacTBOPEHHOTO BEIIECTBA, PEIICHUIO SKCHEPUMEHTAIbHBIX 3aj]ad
1o Teme «OCHOBHBIE KJIaCChl HEOPIraHUYECKUX COCAMHEHUI»;

15)  JAeMOHCTPUPOBATH BJIAJCHHE OCHOBAMH XHMHYECKOH IPAMOTHOCTH, BKJIIOYAOIICH YMEHHS
0e301macHOro oOpalmeHust C BEIIECTBAMH, HCIOJIb3yEeMbIMHA B TIOBCETHEBHOH JKHM3HM, a TaK)Ke 3HAHHE
MpaBUJI MOBEICHUS B LENSIX COEPEKEHUS 3/TOPOBbS U OKPY>KAIOIIEH CPEeJIbl.

IIpeamMeTHble pe3yabTaThl UIs o0yyawmuxcs 9 kiacca:

1) pacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHA: XUMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJa, WOH, KATHOH, aHUOH, 3JEKTPOOTPUIIATEILHOCTh, CTETICHb OKHCIICHUS, XUMHUECKasl PeaKIus,
TEIUIOBOM 3(QeKT peakuuu, MoJib, MOJSPHBIH O00BEM, PACTBOP; DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
JNEKTPONIUTHYECKAsT JIUCCOIMALMsA, peaKIUU HOHHOTO OOMeHa, THUIPOIM3 CoJIeld, oOpaTuMbie
U HEOOpaTUMBbIC PEAKITNH, OKUCIUTEIHHO-BOCCTAHOBUTEILHBIC PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEIb,
OKHCJICHHE ¢ BOCCTAHOBJICHHE, OJJICKTPOIU3, aJUIOTPOmus, aM(pOTepHOCTh, XUMHUYECKas CBS3b
(KoBasIeHTHAs, MOHHASI, METAJIINYECKas ), MEKMOJIEKYIISIPHbIE B3aUMOICHCTBUS (BOAOPOIHAS CBSA3b, CHIIBI
Ban-nep-Baanbca), KOMIJIEKCHBIE COSAMHEHUS, KPUCTAIUIMUECKHE PEMETKH (MPUMUTUBHAS KyOudyeckas,
00BEMHO-TIEHTPUPOBAHHAsT ~ KyOWYecKasl, TpaHEIECHTPUpPOBAHHASA  KyOM4YecKas, TeKcaroHajbHas
IUIOTHOYTIAKOBaHHAS), KOPPO3Wsi METAIUIOB, CIUIABBI; CKOPOCTh XHMMHYECKON peakIud, KaTalus,
XUMHUYECKOE PaBHOBECHE, dJIEMEHTHl XUMUYECKOM TEPMOAMHAMHUKHN KaK OJHOW W3 TEOPETHUECKHX OCHOB
XUMHH; peAesbHo nonyctumas koruentparus (I11K);

2) WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHSITHA M TNPUMEHSATh ITH
TIOHSITHS ITPY ONTUCAHUY BEIIECTB M MX MPEBPAIICHHUIA;



3) HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJI COCTaBJICHUs (DOPMYI BELIECTB U YpaBHEHHM
XUMHYECKHUX PEAKIU;

4) pacKpbIBaTh CMBICT TEOPUM DJIEKTPOJIMTHUECKOM AuMccolMalnM, 3akoHa l'ecca U ero
CJIEICTBHUH, 3aKOHA JEMCTBYIOIIMUX MacC, 3aKOHOMEPHOCTEW M3MEHEHUS! CKOPOCTHU XUMHUECKOW peakivH,
HAIpPAaBIICHUS! CMEIIEHUS XUMHUUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHbIX (PaKTOPOB;

5) COCTaBJISITh YPABHEHUS SJICKTPOJUTHYECKOW IUCCOLMALIMM KHCJIOT, IIEJOYEH M COJIEH;
NOJIHBIE W COKPALICHHBIE YPaBHEHUS pEakUUil HOHHOTO OOMEHa; peakuuii, MOATBEPKIAIOIINX
CYILIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXAY BELIECTBAMU PA3MUYHBIX KIJIACCOB; PACKPHIBATH CYIIHOCTH
MPOIIECCOB TUAPOIIN3a COJIEH MOCPECTBOM COCTABIEHUS KPATKHX MOHHBIX U MOJEKYISAPHBIX YpaBHEHHIA
peakuui, CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKUUd IOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OanaHca 3TUX PeaKIMii; MPeICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOpax CoOJeH;

6) XapaKTepu30BaTh (OMUCHIBATh) (PU3MUECKHE U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECCTB
(xucnopon, o30H, rpadut, anmasz, 6op, azot, pocdop, cepa, XIop, HATPUH, KAIMA, MArHUA, KaJbIHi,
ATIOMUHUH, jKeJe30, Mellb, IMHK, cepedpo) U 00pa30BaHHBIX UMH CIOXKHBIX BEIIECTB, B TOM UYHUCIE HX
BOJHBIX PAaCTBOPOB (aMMHAaK, XJIOPOBOJOPO, cepoBoopoa, okcuasl yriuepoaa (II, IV), azora (I, II, III,
IV, V) u dpocdopa (11, V), cepsr (IV, VI), cepuucras, cepHasi, a3oTHasi, pochopHas, yrojabHas, OKCHIbI
u ruapokcuabl MetamwioB IA—IIA-rpynn, amomunus, meau (II), umunka, xenesa (II u III); nmosicHATSH
COCTaB, OTJEJbHbIE CIOCOOBI TOJIyYEHHs] M CBOMCTBA CIIOKHBIX BELIECTB (KUCIOPOACOAEpIKaIIne
KHUCJIOTBI) XJIOpa, a30TUCTasi, OOpHas, yKCyCHas KHCIOTBl W HX CONHU; TanoreHuasl KpemuHwus(IV)
u ¢pocdopa (Il u V); oxkcua u ruapokcus xpoma(Ill), nepmanranar kanus);

7) OMUCHIBATh POJIb BAXKHEHIINX H3Y4YaeMbIX BELIECTB B MPUPOJHBIX Ipolleccax, BIUSHUE
Ha JKMBBIE OPTaHU3MBbI, IPUMEHEHUE B Pa3NIMYHBIX OTPACISAX YKOHOMHUKH, UCIIOJIb30BAHUE IS CO3JaHUS
COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

8) MPOBOJMUTH PEAKLMHU, MOATBEPXKAAIOIINE KAaueCTBEHHBIM COCTAaB pa3IUYHBIX BEIIECTB,
pacno3HaBaTh ONBITHBIM IYTEM COJIEpKalHecs] B BOAHBIX PacTBOpPAX MOHBI: XJIOPH-, OpOMHI-, HOAMI-,
cynbdar-, ¢ocdar-, xapboHaT-, cyabpuT-, CynbduA-, HUTPAT- U HUTPUT-HUOHBI, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHMS, MarHUS, KaJbIUs, aIFOMUHUS, Kene3a (2+) u xkenes3a (3+), meau (2+), IUHKa;

9) clenoBaTh TMpaBwiaM Oe3omacHOil paboTel B JmaboOpaTOpUH TMPH  HCHOJIB30BAHUU
XUMHUYECKON MOCyAbl U 000pYyI0BaHMS, a TaK)Ke MpaBUJIaM OOpAaIlEeHHs] C BEUIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSAMHU BBIMIOJHEHUs J1A0OPATOPHBIX OIBITOB M MPAKTUYECKUX paldOT M0 MOTyYEHHUIO
U coOMpaHuio ra3000pa3HBIX BEIIECTB (AaMMHUAKa M YIIEKHUCIIOTO Ta3a) U PEIICHUIO SKCIEPUMEHTATBHBIX
3a/1a4 MO TeMaM Kypca; MPEelCTaBIsTh Pe3ylbTaThl dKCIepUMEHTa B (hOopMe BBIBOJIOB, J0KA3aTEIbCTB,
rpaduKoB, TAOJIUIl U BBIABIATH YMIUPUIECKUE 3aKOHOMEPHOCTH;

10) OpUMEHATh OCHOBHBIC OIEPAIMM MBICIUTEIBHON NEATEIBPHOCTH (QHAINW3 W CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTEeMATH3AIIHIO, BEISIBICHUE TPUIMHHO-CIIEICTBEHHBIX CBS3€H) MPH U3y4eHUU
CBOMCTB BEHIECTB M XMMHYECKUX pEaKlMi; BIAJETh €CTECTBEHHO-HAYYHBIMM METOAaMHU TO3HAHUS
(mabmroaeHue, U3MepeHue, MOICITMPOBAHUE, SKCTIEPUMEHT (PEasIbHBIN U MBICIICHHBIN));

11) npuMeHsATh TpaBWia 0€30MACHOr0 OOpalleHHs C BEIIECTBAMH, HCIOIb3YEMbIMU
B IIOBCE/IHEBHOM >KU3HHU, IIPABUJIA MTOBEACHUS B LIESAX cOEpPEeKEHNUs 3I0POBbsS U OKPY’KAIOLIEH IPUPOTHOM
Cpelbl; MOHMMAaTh Bpea (OMacHOCTh) BO3JEHCTBUS HA JKHMBBIE OPraHU3Mbl OINPEJEICHHBIX BEIIECTB,
MOSICHITh Ha IPUMEPaX CIOCOObI YMEHBIIICHHS U MPEIOTBPAILEHUS UX BPEIHOTO BO3JCHCTBUS, 3HAUCHUE
KHUPOB, OETTKOB, YTTIEBOIOB Il OpTaHU3Ma YeIIOBEKa.



4
TeMaTn4yeckoe IVIAHUPOBAHUE

Ne Tembl 3ansTHI Koxa-Bo JleATeIbHOCTD 00yUYaouXcs / peKOMeHI0BAHHbIE DJIeKTPOHHBIE pecypchl
n/n 4acoB (¢opMbI IpoBeIeHNs 3AHATHI
8 kmacc (34 gaca)
Tema 1. [lepBoHauasbHble XuMHYeckue nousitusi (10 yacos)

1 | Xumus — BakHast 00J1aCTh 1 e VYuacrtue B Oeceie O PaCKPBITHH CMbICTA M3ydaeMbIX | POCCHICKas 5JEKTPOHHAs IKOJIA.
€CTECTBO3HAHMS U IPAKTUYECKOU MTOHSTHIA; Xumus. 8 kiace. Ypok «lIpenmer
ACATCIIBHOCTHU YCJIIOBCKA ° y4acTue B 66C6,I[C O POJIM XUMHHU B IPUPOJIE U JKU3HU XUMHUH. BeH_IeCTBa U UX CBOHMCTBa»

4eJIoBeKa, €€ CBA3b C APYTMMHU HayKaMHu. (https://resh.edu.ru/subject/lesson/15
Dopma  npoeedenus samsmuii:  obcyxnenue, Oecena, | 21/start/)
JMCKYCCHUH, PEIICHHE KENCOB

2 | MHCTpyKTaX MO TeXHUKE O€30MacHOCTH. 1 e Vyactue B OOCYXKIECHHUU XapaKTEPUCTUKU HAYUHBIX
Ilpakmuueckan paboma No 1** METO 0B U3y4YEHHUsI IIPUPOBIL;

«3HaKOMCTBO ¢ XMMHYECKOH IIOCYI0M, € e paboTa B mapax Il W3YYCHHUS TPABHII IOJTH30BAHUS
npaBuiIaMK paboThI B JIAOOPATOPUK U XUMUYECKON MOCYION U JIabopaTOPHBIM 000PYyTOBAaHUEM,
IpUEMaMu OOPaIEHHUS € TAOOPATOPHBIM a TaKKe NOpaBWIaM OOpalleHHs ¢ XUMHYECKUMH
obopynoBaHueM, HHPPOBHIMU BEIIECTBAMM B COOTBETCTBHMM C HHCTPYKIMAMH MO
JaTYuKaMu 000pYI0BaHUs LIEHTPOB BBITTOJIHEHUIO MTPAKTUYECKUX PadoT.

»104ka pocta—». Ilpakmuueckan Dopma nposedenus 3anusamuil: OOCYKIEHUE, TTPOBEICHHUE
paﬁoma No 2* «OnpeﬂeneHHe JKCIEPUMEHTOB (I/Irpa)

CTPYKTYPBI IJIAMEHHY

3 | UucTole BemecTBa U CMECH. 1 o VYyactue B OaMI-ONpOcCe O Pa3IUYUU YHCTHIX Poccuiickas anekTpoHHas 1KoJa.
Ilpakmuueckas paboma Ne 3* BCILIECTB M CMECE; TOMOTCHHBIX U FeTePOreHHbIX cMeceii; | Xumus. 8 kinace. Ypok «Hucrteie
«OrnpeneneHne YUCThIX BEILECTB U . pabota B mapaX IIpH CIEIOBAHMM IpaBWiaM | BemecTBa M cMecH. CrocoOsl
cMecen. I/IHCTPYKTa)K 10 TCXHUKE IOJB30BAHUS XUMHUUYECKOU HOCYI[OI71 u Ha60paTOpHHM pa3aciacHus cMecen»
0€30I1aCHOCTHA 060py,HOBaHI/IeM, a TaKKe IpaBUiIaM o6paH_[eH1/[}{ C (https://resh.edu.ru/subiect/lesson/152

XMMHUYECKIMHA  BEIIECTBAMH B  COOTBETCTBUMH ¢ | 2/start/)
UHCTPYKIUSIMU 10 BBITIOJHEHHIO MPAKTUYECKUX padboT

@Dopma nposedenus 3anamuil: O0CyxIeHHE, OIUI-OMPOC,
IpOBEJICHUE IKCIIEpUMEHTA (UTPa)

4 o . .
B cronbue «Tembl 3aHsATHID) paccTaBlIeHbI yKa3aTeld MPaKTHYECKUX padoT s noaroToBk kK BITP — *; k THA — **; k BcOLLl — ***,



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/

YucThie BEmECTBa U CMECH.
IlIpakmuueckasa paboma Ne 4*
«[IpoBeeHME OUUCTKH BOJIBI OT
PacTBOPUMBIX IPUMECEN.
Ilpakmuueckaa paboma Ne 5*
«OmnpeneneHue BOJOPOBOIHON U
JTUCTUILTUPOBAHHOM BOJIBI.

WHcTpyKTax 1Mo TexHuKe 0€30MacHOCTH

o PabGora B rpynmax i IUIAHUPOBaHMUA U
IIPOBEACHUS XUMHUECKOr0 HKCIIEPUMEHTA 110 Pa3/IEICHUIO
cMecel BEIIeCTB;

J pabora B  rpymmax 1O  BBICTPAUBAHHIO
Pa3BEPHYTOr0 MUCBMEHHOIO U YCTHOT'O OTBETOB C OMOPOM
Ha wuH(pOpManuio H3 yuyeOHMKA W JApPYrue HCTOYHHUKH
uHpOpMAlMK, TPaMOTHOE HCMOIb30BAaHUE H3YYEHHOTO
MOHATUMHOTO anmnapara Kypca XUMHH.

Dopma nposedeHus SAHAMULL: MPOBEJICHUE
HKCIEPUMEHTOB (Urpa), MpOBeACHUE Mpo(ecCHOHATBHOM
poOBbl, peleHne Keicon

Poccuiickast anekTpoHHas MIKoa.
Xumus. 8 kiace. Ypok « Huctsie
BemecTBa u cMecu. CriocoObl
pas3aeneHus cMecen»
(https://resh.edu.ru/subject/lesson/152

2/start/)

BeiecTBa 1 XUMHUYECKHE PEAKIINH.
IIpakmuueckasa paboma Ne 6***

«Ormpenenenue, 10 KaKoi TeMIIEpaTypbl

MO>KHO HarpeTh BEIIECTBOY.
Ilpakmuueckasa paboma Ne 7*
«M3mepeHne TeMriepaTypbl KUIIEHUS
BOJIbI C TIOMOIIBIO JIAOOPATOPHOTO

TEPMOMETpPA U AATYMKA TEMIIEPATYPhI».
HHCcTpyKTax Mo TeXHUKE 6€30MacHOCTH.

Ilpakmuueckasa paboma Ne 8***
«OrmpeneneHue TeMepaTypbl
KpPHUCTaJUTU3aIlUH BEIIECTBA.

WHCTpyKTaX 10 TEXHUKE 0€3011acCHOCTH

. Pabora B rpynmax nmo HaOIIOJEHUIO U OMUCAHUIO
(hU3UYECKUX CBOICTB BEIECTB;
. paboTa B rpymmax IO CJIEJAOBAaHUIO IPaBHJIaM

IOJIb30BAHUS XUMHUYECKOM MOCYIoH M J1abopaTOpHBIM
o0opy/loBaHHEM, a Takke TMpaBWiIaM oOpalleHus C
XMMHYECKMMH  BELIECTBAMH B COOTBETCTBUM  C
WHCTPYKIHUSMHU T10 BBITIOTHEHUIO TPAKTUIECKUX padboOT
@opma nposedenus: 3ansamuil. 00CyXIEHUE, TTPOBEICHUE
9KCIIEPUMEHTOB (UTpa)

Poccuiickast anekTpoHHas 1MIKoa.
Xumus. 8 knace. Ypok «Duznueckue
1 XuMH4YecKkue siBienus. [Ipusnaku
XUMHUYECKUX PEAKUUU. Y CIOBUS
TCUCHUS 1 BO3SHUKHOBCHUS
XUMHUUYECKUX PEAKIUIN»
(https://resh.edu.ru/subject/lesson/148

5/start/)

BemecTBa 1 XMMHUECKHE PEAKIIMH.
Ilpakmuueckas paboma Ne 9**
«M3yuenue pu3nueckux cBOUCTB
METaJIOBY. IHCTpyKTaX 10 TEXHUKE
0e30macHOCTH

J HaGnronenne u onmcanue (pU3MUECKUX CBOWCTB
BEIIIECTB;
. pabota B Tpymmax IO CIEIOBAaHUIO IpaBUIaM

MOJIb30BAHUSA XUMHUYECKOM TOCyIoiH U 1abopaTOpHBIM
o0opynoBaHHEM, a TaKKe MpaBwiaM oOOpalleHus ¢
XMMHUYECKMMHM  BEIIECTBAMM B COOTBETCTBUM  C
UHCTPYKLHUSAMHU 10 BBIIOJHEHUIO IPAKTUYECKUX paboT
Dopma nposedenus sanusamuil: 00CYXIE€HUE, NPOBEICHNE
9KCIIEPUMEHTOB (Urpa), pelieHHe KeHcoB

Poccuiickast 35ieKTpOHHAS MIKOJA.
Xumust. 8 knacc. Ypok «Duznueckue
U XUMHUYecKkue siBlieHus. [Ipuznaku
XUMHUYECKHUX PEAKUUU. Y CIIOBUS
TEYEeHUs U BOZHUKHOBECHUS
XUMHUYECKUX PEAKIUN»
(https://resh.edu.ru/subject/lesson/148

5/start/)

du3nueckue U XUMHYCCKHE SBICHHUS.

Ilpakmuueckas paboma Ne 10*
«M3yueHue npu3HaKoB XUMHYECKUI

. VYuacTte B 00CYXJIEHUH paznuuus (pU3NUecKux U
XUMHUYECKHX SIBIECHUS, 0OBSICHEHUN UX CYIIHOCTU C TOUYKH
3pEeHHsI aTOMHO-MOJIEKYJISIpPHON TEOPHH;

Poccuiickas asekTpoHHAs MIKOJIA.
Copepxanue Kypca «XUMHSI»

(https://resh.edu.ru/subject/29/)



https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/

peakLuii: BBIICICHUE U ITOTJIOMEHUE
Tera». IHCTpyKTax 10 TEXHUKE
0e30MacHOCTH

J ydacTue B OOCYXICHUU TMPU3HAKOB XUMHUYECKUX
peakuui, yCIOBUS UX MPOTEKAHMUS;

. ydacTtre B Oecelie 0 KIacCH(pUKAINA XUMHUYECKUX
peakuuii (MO YHCTy ¥ COCTaBy pearupyliux U
00pa3yromuxcs BEIIECTB).

o paboTta B Tpymmax IO CJICIOBAHHUIO TPaBUIAM
MOJIb30BaHUSA XMMHYECKON MOCyIol M J1abopaTopHBIM
o0opynoBaHHEM, a Takke MpaBujaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSIMH  TIO
BBITTOJTHEHUIO JTAOOPATOPHBIX XUMHYECKUX OITBITOB.
Dopma npoeederus 3aHAMULL NpOBEICHNE
SKCTIEPUMEHTOB (HMTrpa), TUCKyccus, Oecena, o0CyKIeHue,
pellIeHnEe KENCOB

dusnyecKkue 1 XUMUUYECKUE SBICHUS.
Ilpakmuueckasa paboma Ne 11*
«M3ydenue 3aKk0Ha COXpaHEHUSI MacChl
BelecTBY. HCTpYKTaX 10 TEXHUKE
6€e30MacHOCTH

J VYyactue B 00CYXICHHH pa3auuuil GU3NYECKUX U
XUMHUYECKHUX SIBJICHUH, PACKPBITHU UX CYINTHOCTH C TOYKHU
3pEeHHsI ATOMHO-MOJIEKYJISIPHOM TEOPHH;

J pabota B mapax MO OMNpPEJCIICHUIO MPHU3HAKOB
XUMHUYECKHUX PEaKIuii, yCIOBUN MX MPOTEKAHUS;

o ydacTue B Oecelie 0 KIacCU(PUKAIMHA XUMHUECKUX
peaknuii (MO 4YHUCIy H COCTaBy pearupylmux Hu
00pa3yromuxcs BEeIIECTB).

. pabota B Tpynmax TO COOJIOJACHHUIO TIPaBHUII
MOJIb30BAaHMS XUMHYECKOH IOCYI0i | J1TabopaTOpHBIM
o0opy/moBaHHEM, a TakkKe TpaBUiI OOpamieHuss C
BCIICCTBAMU B COOTBETCTBHM C WHCTPYKLIHUSMH IO
BBITTOJTHEHHIO JTA00PAaTOPHBIX XUMUYECKHUX OIBITOB.
Dopma nposeoens 3aHAMULU: MPOBEICHNE
IKCIEPUMEHTOB (Urpa), IUCKyccus, Oecena, 00CyKIeHne

Poccuiickas anieKTpoHHAs MIKOJIA.
Coneprkanne kypca «XuUMUs»

(https://resh.edu.ru/subject/29/)

10

Pemenue 3agau

. MatemaTuueckue BBIUMCICHHMS TMPH  PEUICHUU
yueOHBIX 3a/1a4;

J paboTa B mapax IO BBICTPAUBaHHIO PA3BEPHYTHIX
MUCBMEHHBIX M YCTHBIX OTBETOB C OMNOpPOM Ha
uHpOpMAaLMIO U3 Yy4eOHUKA U IPYIMX HMCTOYHHKOB, B TOM
yucne Uurepuera.

Dopma  npogedenuss  3aHAMULU: ~ PEIICHHE  KEHCOB,
00CyKJI€HIE, MO3TOBOU HITYpM

Poccuiickas 31eKTpoHHas MIKOJIa.
Coneprkanue Kypca «XuMHUsI»
(https://resh.edu.ru/subject/29/)




Tema 2. BaxkHeiilne npeacTaBuTeId Heopranudeckux pemects (11 yacos)

11 | lMpencrasrnenus o razax. 1 . Vuactue B Oecelle O pPacKphlTUM cMbicia | Poccuiickast 3JIeKTpOHHAS IIKOJIA.
IIpakxmuueckasa paboma Ne 12*[*** M3y4aeMbIX IOHATHH, mnpuMmeHeHue monsAtuii npu | Comepxanue Kypca «XuMHs»
«Onpenenenne cocTaBa BO3AyXay. OTNMCaHWK CBOWCTB BEIIECTB U UX MPEBPAIICHHIA; (https://resh.edu.ru/subject/29/)
HNucTpykTax 1o TexHuke 0€30macHOCTH ° pa60Ta B Mmapax IO COOJIIOIEHUIO paBuiI

Oe30macHOi paboThl B JIA0OPATOPUU TIPHU HCIIOIB30BAHUU
XUMHAYECKOH TIOCYIbI U OOOPYIOBaHUS, a TAKXKe MPaBHII
00palleHHs C TOPIOYMMHU BEIIECTBAMH B OBITY;

o paboTa B mapax Io IUIAHUPOBAHHIO U MTPOBEACHUIO
Ha TPAKTHUKE XUMHUYECKUX IKCIECPUMEHTOB, MPOBEICHHE
HaO0IeHusA, (OPMYIUPOBAHUE BHIBOJIOB 1O pe3yIbTaTaM
JKCTIEPUMEHTA.

Dopma nposedenus 3anamuil: TIPOBEJIEHUE YKCIIEPUMEHTA
(urpa), mpoBeaeHne MpodhecCHOHATBLHOM MPOOHI, penieHne
KelcoB, Oecena

12 | TerutoBoii 3pPexT XuMHIECKOMH 1 . JleaTenbHOCTh  OOy4arolmMXcs — BhICTpaMBaeTcs | POCCHICKas >JIEKTPOHHAS NIKOJIA.
peaKknuu. COTJIACHO MpaBuiiaM 6e30macHoi pabotsl B taboparopun u | Comepxanue Kypca «XuMus»
Ipaxkmuueckaa paboma Ne 13*** WIaHy  [poBeieHMs — dKkcrepumenTta,  onpenensercs | (https://resh.edu.ru/subject/29/)
«Omnpenenenue TerioBoro 3gdexra C Y4E€TOM TEMBI BBITIOJIHIEMOMN MPaKTHUECKON pabOTHI.
pacTBOPEHUS BEIIECTB B BOJICY. Dopma nposeoer s 3aHAMUL: NPOBEICHNE
HHCTpyKTaX 1O TEXHUKE 0€30IacHOCTH HKCIIEPUMEHTOB (UTPa), pEIIeHHE KeHCOB

13 | TepmoxuMUYeCKHE ypaBHEHHSI. 1 . JleATeNnbHOCTh  OOYJarOMMXCS  BBICTpamBaeTcsi | POCCHiiCKas SJIEKTPOHHAS IIKOJIA.
Ilpakmuueckas paboma Ne 14* COTJIAaCHO MpaBuiiaM 6e30macHoi paboTsl B tabopatopun u | Conepikanue Kypca « XuMus»
«M3ydeHne IK30TEPMHUSCKHUX PEaKITUii. mIaHy — npoBeleHMs — okcnepumenta,  onpexensercs | (https://resh.edu.ru/subject/29/)
Ilpakmuueckan paboma Ne 15* C Y4ETOM TEMBbI BHITIOTHIEMON MTPAKTHYECKON paOOTEHI.

«M3yueHne 3H10TEPMUYECKUX Dopma nposeoeHus 3aHAMUl. IIPOBEACHUE
peakuui». MHCTpyKTax 1o TEXHUKE SKCHEPUMEHTOB (Urpa), pelIeHne KEHCoB
0e30MacHOCTH

14 | PacTBOpBL. 1 . JleATenbHOCTh  O0yYaroluXcsl — BBICTpauBaeTcss | POCcuiicKas JIeKTpOHHAs HIKOJIA.
Ilpakmuueckas paooma Ne 16* COTJIACHO TIpaBmiIaM Oe30mmacHoi paboTsl B 1abopatopun u | Comepxanue Kypca « XuMusi»
«M3ydeHue 3aBUCUMOCTH IWIaHy  TpoBeleHMs — oKkcnepumenra,  ompexensiercs | (https://resh.edu.ru/subject/29/)
pacTBOPUMOCTH BEIIECTBA OT C YYETOM TEMBI BBINOIHIEMON IPAKTUUECKON pabOTHI.

TeMnepaTypb». MHCTpyKTax 110 TEXHUKE Dopma npoeederus 3aHAMuUL: MIPOBEACHUE
0e30I1acHOCTH AKCTICPUMEHTOB (UTpa), pelIeHnEe KeHCOB
15 | PacTBOpSI. 1 o JleaTenbHOCTh ~ OOY4YarONMXCs — BBICTpamBaeTcs | Poccuiickas 2eKTpoHHas KO,

Ilpakmuueckasn paboma Ne 17*

COIJIaCHO MpaBuiIaM Oe30macHoi paboThI B 1abopaTopuu U

Copepxanue Kypca «XUMHSI»




«HabmoneHne 3a pocTOM KPUCTAIIIOBY. IUIAaHy ~ TPOBEICHUS  dKcrmepumenta,  omnpexpensiercs | (https://resh.edu.ru/subject/29/)
Ilpakxmuueckan paboma No 18* C Y4E€TOM TEeMBbI BBITIOJIHAEMOMN MPaKTHUECKON pabOoTHI.
«3ydenune CBONCTB TIepeHACHIIIEHHBIX Dopma nposederus 3aHAMULL: MPOBEICHNE
pacTBOpoB». HCTPpYKTaXX IO TEXHUKE HKCIEPUMEHTOB (UIpa), peleHne KeHCoB
6€3011aCHOCTH
16 | PacTtBOpEL. ° JleaTenbHOCTh 00yYaroIMXCst BBICTPAaNBACTCS Poccuiickas 351eKTpoHHAS IIKOJIA.
Ilpakmuueckas paboma Ne 19*** COTJIACHO MpaBuiaM 6e301macHol paboTsl B taboparopun u | Comepxanne Kypca « XuMus»
«Ol‘[pe,ZLeJIGHI/Ie KOHIICHTpAlMH BEIICCTB IUIaHYy [POBEACHUSA SKCIIEPUMEHTA, oIpeleIseTcs (https:// resh.edu.ru/su bj ect/29/)
KOJIOPUMETPUYECKUM METOOM I10 C YY€TOM TEMBI BBITIOTHAEMOMN MPAKTUIECKON paOOTHI.
KaIMOpOBOYHOMY rpaduKy». Dopma nposedenus 3AHAMUI: NpOBEIEHUE
WHcTpyKTax 1o TexHuKe 0€30MacHOCTH 9KCIIEPUMEHTOB (Urpa), perieHne KelcoB
17 PaCTBOpLI. ° JlesaTenbHOCTh o6yqa}on_[1/1xc;1 BBICTPauBaETCs Poccuiickas 3JICKTPOHHAS IIKOJIA.
Ilpakmuueckas paboma Ne 20* COTJIACHO TIpaBHiIaM Oe301acHoi paboThl B 1abopatopun u | Comepxkanue Kypca « XuMus»
«IIpoBeneHue peakuu pa3ioKCHUs IWIaHy [poBeleHHss  okcnepumenrta,  onpexensercs | (https://resh.edu.ru/subject/29/)
KPHUCTAJUIOTUIPATAY. C YYETOM TE€MbI BHIMOIHIEMON MPAKTUUECKON pabOThI.
HHCTpyKTax 1Mo TeXHUKE 0€30MacHOCTH Dopma nposedenus 3aHAMUU: NPOBEJICHNE
HKCIEPUMEHTOB (UTpa), pelIeHne KeHcoB
18- | Pewenne 3azay o Bbruucnenus npu perieHuy y4yeOHbIX 3a/1a4; Poccuiickast 51eKTpOHHAS IIKOJIA.
19 o ydacTHue B 00CYKIEHUU Pa3BEPHYTHIX MUCbMEHHBIX Conepxanue Kypca «XuMus»
¥ YCTHBIX OTBeTax ¢ omopoii Ha wuHpopmarmio u3 | (https://resh.edu.ru/subject/29/)
y4eOHHKa U IPYrUX UCTOUHUKOB, B TOM uuciie MHTepHera.
Dopma nposedeHuss 3aHAMUL.  PEIICHHE  KEWCOB,
o0cyx1eHue
20 | Knaccugukaiys HeOpraHU4eCKux . Vuactue B oOCykaeHuM  kiaccugukaruu | PoccHiickas 3IeKTPOHHAS LIKOJIA.
COCTMHECHUH. M3y4aeMbIX BELIECTB MO0 COCTABY U CBOMCTBAM; Coneprxanue Kypca «XUMHS»
Hpakmuqecmm paﬁoma No 21*** ° MPOTHO3UPOBAHUE CBOMCTB BEIIECTB Ha OCHOBE (https://resh.edu.ru/subject/29/)

«Pemenne sxciepuMeHTaNbHBIX 33124
o reMe «OcHoBanus. TermnoBoi s ekt
peakuuu TUIPOKCHIA HATPUS C
YTIEKUCIIBIM Ta30M».
Ilpakmuueckaa paboma Ne 2
«Pelenne s3xcnepyuMeHTaIbHbBIX 3a7a4
o teme «OcHoBaHus. Peakuus
HeWTpanu3auum». MIHCTpyKTax 1o
TEeXHHUKE 0€30MacHOCTH

2***

OOIIMX XUMHUYECKUX CBOMCTB M3YUEHHBIX KIIACCOB/TPYIIII
BEIIECTB, K KOTOPBIM OHU OTHOCSITCS;

o pabota B Tpymmax 1O COONIOEHUIO MPaBUII
Oe3omnacHO paboThl B J1abOpaTOpUM MPH HCIOIb30BAaHUU
XUMHUYECKON MOCyAbl U 000pYAOBaHUSA, a TaKXKe MPABHI
00paleHns ¢ TOPIOYNMHU BEIIECTBAMH B OBITY.

Dopma nposedeHus SAHAMULL: MPOBEJICHUE
IKCIIEPUMEHTOB (HMTrpa), pElICHHe KEHCOB, OOCYKICHHE,
Oecena




21 | Pemrenue 3amau o reme */** 1 . CocTaBiieHre MOJIEKYIISIPHBIX ypaBHEHMH peakuuii, | Poccuiickas 31eKTpoHHAs IIKOJIA.
«['eHeTHYECKAsK CBA3b MEK/TY KITaCCaMU WUTIOCTPUPYIONIMX XMMHUUYECKHe cBoWcTBa M crocoOsl | Comepxkanue Kypca « XuMus»
HEOPraHUYECKUX COEAUHECHUIN MOJTyYeHUS BEIIECTB M3YUYEHHBIX KIACCOB/TPYIIN, a TaKxkKe (https://resh.edu.ru/subject/29/)

MOATBEPIKIAIOIINX T€HETHUECKYIO CBSI3b MEKIY HUMU;
J pabota B Tpynmax 1O COOIIONEHUIO TPaBUII
Oe3omacHOi paboTHl B J1a0OpaTOPUU MPH HCTHOIB30BAHUU
XMMHUYECKON MocyAbl U 000pYHOBaHUSA, @ TAKXKE IPAaBUI
oOpallleHus: C TOPIOYUMU BEIIECTBAMHU B OBITY.
Dopma nposedeHus 3AHAMUIL MIPOBEICHHE
9KCIIEPUMEHTOB (MUrpa), pelIeHHe KeHcoB, OOCYKICHHE,
Oecenia, MO3rOBOM LITYpPM
Tema 3. Ilepuoanuecknii 3akoH u [lepuoanyeckasi cucreMa xumuieckux iemenToB Jl. U. Menaeseena.
CrpoeHue aToMOB. XUMH4YeCKas CBsI3b. OKUCINTEIbHO-BOCCTAHOBUTE/ILHBIE peakun (13 yacoB)

22- | Ilepuonuuecknii 3akoH. [lepuonuueckas 2 . PackpbiTHe CMBICIA M3y4aeMbIX TIOHATHH u | Poccuiickas SIeKTpoHHas IIKOJIA.

23 | cucTeMa XUMHUYECKHX JJIEMEHTOB [epuoaNYECKOTrO 3aKOHa; Conepxanne Kypca « XUMHES»
. . Menaeneena. CTpOeHI/Ie aTOMOB. ° 00BSICHEHUE CBSI3U IIOJIOKEHUS HDJIeMeHTa B (https://reSh.edU.rU/SUbjeCtlzgl)
Ipaxkmuueckaa paboma Ne 23*[** [lepuoanueckoif  cucTeMe € COCTaBOM  aToMa,

«MoienMpoBaHHE CTPOCHUS MOJICKYII pacupenelieHueM  BJEKTPOHOB MO  JSHEPreTHYECKHM
TIpH HOMOLIY PUCYHKOB, MOZIEIICH, YPOBHSM, IOJI- YPOBHSAM U OpOUTAISAM y aTOMOB IEPBBIX
ANEKTPOHHBIX M CTPYKTYPHBIX (DOPMYID». YEeTHIPEX TIEPHOJIOB;
MHCTpyKTaX 110 TEXHUKE 6E30MACHOCTH o MOJEIUPOBAaHUE CTPOCHHUE aTOMA, SHEPIeTUYECKUX
YpOBHEHl ¥ TOAYypOBHEM TMpU TIOMOIIM PUCYHKOB,
IEKTPOHHBIX KOH(Urypauui u AIEKTPOHHO-
rpagudeckux Gopmyi;
o BBICTpAUBAaHUE PAa3BEPHYTHIX IMUCBMEHHBIX U
YCTHBIX OTBETOB C OMOPOH Ha MH(MOPMAIHIO U3 ydyeOHHKa
U IpYyrUX UCTOYHHUKOB, B TOM uuncie VHTepHera.
Dopma nposedeHus SAHAMULL: MPOBEACHUE
SKCHEPUMEHTOB (UTpa), peuieHue KEeHCOB, O0OCYXICHUE,
Oecenia, MO3TOBOI ITYpPM
24- | Xumudeckas cBs3b ¥ €€ BUBL. THITBI 2 . Vuactue B OOCYKIEHHMH CMbICIa M3ydaeMbIX | PoccHiickasi dIeKTpOHHAs HIKOJA.
25 | KPUCTATIMYECKUX PEIIETOK. TOHSATHIA, MPUMEHCHUE MOHSATUI npu omucanuu cBoicTB | Comepxanue Kypca « XuMus»

Ilpakmuueckasn paboma Ne 24**
«OrmpeneneHue TeMnepaTypsl MIaBICHUS
BCIICCTB C pa3HbBIMU THUIIAMH
KPUCTAITNYECKHUX PEIIETOK.

BC€IICCTB U UX npeBpameHI/Iﬁ;

° OlpeNeNeHne BHUJO0B XUMHYECKOHM CBSI3M B
COEeTUHEHMAX;
° OOBSICHEHHE  NPUYUHHO-CJICJICTBEHHOW  CBSI3HU:

(https://resh.edu.ru/subject/29/)




I/IHCTPYKTa)K 10 TEXHUKE 0€30MMaCHOCTH

CTpPOEHHE aTOMOB, BUJI XUMHUYECKOHN CBSI3U B COEIMHEHUH,
TUN KPUCTAIIMUECKOW PEIICTKH, (PU3NYECKHE CBOMCTBA
BELIECTBA;

o MIPOTHO3UPOBAHHE CBOICTB BEIIECTB HA OCHOBAaHHUH
3HaHUM O BHUJAX XUMHYECKOM CBSI3M MW THUIAX
KPUCTAITMYECKHUX PEIICTOK;

. pabora B Tpynmax IO COOJIOJCHUIO TIPaBUII
6e30macHoOi paboThl B J1a0OpPaTOpUU MPHU UCIOIB30BAHUU
XUMHUYECKON MOoCyAbl U 000pYHOBaHHUA, a TaKXKEe MPaBHI
o0paleHNs C TOPIOYMMH BEIIECTBAMH B OBITY.

Dopma nposedeHus 3AHAMUIL MIPOBEICHUE
9KCIIEPUMEHTOB (WUrpa), pelIeHHe KeHCoB, OOCYKICHHE,
Oecena, MO3TOBOM MITYPM

26 | OKHCIHTEIBHO-BOCCTAHOBUTEIIHHBIC . Omnpenenenne  cremneHedl  okucieHHss  atoMmoB | Poccuiickas 31eKTpOHHAs IIKOJIA.
peaKIvu. XAMHYECKUX 3JeMeHTOB 10 (opmynam, cocraBienue | Comepxanue Kypca « XuMus»
Ipakmuueckas paboma Ne 25*[** dopmysbl GuHApHBIX coenuHeHnii mo crenenu okucienus | (https://resh.edu.ru/subject/29/)
«OmnpeneneHue KUCIOTHOCTH TTOYBbI. ATOMOB XMMHYECKHX DJIEMEHTOB;

I/IHCprKTa}K 10 TEXHUKE 0€30I1aCHOCTH ° paGOTa B TIpymnmnax IIo COGJIIOI[CHI/IIO paBull
Oe3omacHOi paboThl B J1a0OPaTOPUU MPH UCHOJIB30BAHUU
XUMHUYECKOH TOCYIbl U OOOPYIOBaHUS, a TAKXKe MPaBHII
oOpallleHusl C TOPIOYUMHU BEIIECTBAMHU B OBITY.
Dopma npogeoeHus 3auaAmuiL: MpOBEJICHUE
SKCTIEPUMEHTOB (UTpa), pelieHne KeWcoB, OOCYXIICHHE,
Oecena, MO3I'OBOM HITYPM, MIPOBEICHUE
npodecCHoHaTBHOU MPOOBHI

27 | OKHCIUTENILHO-BOCCTAHOBUTEIIBHBIC . Onpenenenre  CTENEHEH  OKUCIEHHMs  aToMoB | Poccuiickas 2JeKTpOHHAS IIKOJIA.

pCaKIHH.
Ilpakmuueckas paboma Ne 26**[***
«Pemenne skciepuMeHTaIbHBIX 33]1a4
1o Teme «OKUCIUTENIbHO-
BOCCTaHOBUTEJIbHBIE peakiuu. M3yuenue
peakuuu B3auMoeicTBHs cynbdura
HATpHUS C IEPOKCUIOM BOZOPOJIa.
HHCcTpyKTax M0 TeXHUKE 0€30MacHOCTH

XUMHUYECKHX JJIEMEHTOB M0 (opMylaM, COCTaBJICHUE
(opMysbl OMHAPHBIX COETUHEHUN 10 CTENEHH OKHCIICHHS
ATOMOB XMMHYECKUX JIEMEHTOB;

. PaGorta B rpynmax 1o COOJIONEHUIO TPABHII
6e30macHoOi paboThl B J1a0OpaTOpUu MpPU UCIOIB30BAHUU
XMMHUYECKON MocyAbl U 000pYHOBaHUA, & TAaKXKE IPABHI
o0paleHus ¢ TOPIOYMMHU BEIIECTBAMH B OBITY.

Dopma nposedeHus SAHAMUUL: MPOBEJICHUE
9KCIIEPUMEHTOB (Urpa), pelIeHue KEeHCOB, OOCYKIeHHE,
Oecenia, MO3rOBOM LITYPM

Copepxanue Kypca «XUMHSI»

(https://resh.edu.ru/subject/29/)




28 | OKHCIHMTEIBHO-BOCCTAHOBUTEIHHBIC . Ompenenenre  CTENEHEH  OKHCIEHHMs aToMoB | Poccuiickas 5JIeKTpOHHAs MIKOJIa.
peakuuu. XAMHYECKUX 3JeMEHTOB 10 (opmynam, cocraienne | Comepxanue Kypca « Xumus»
Ipakmuueckan  paboma Ne 27** (opmyrbr GrHapHbIX coennHernil mo crenenu okucnenus | (https://resh.edu.ru/subject/29/)
«Onpenenenue pH B xone aTOMOB XMMHYECKHUX DJICMEHTOB,;

OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX ° paGOTa B TIpynmax IIo CO6JIIO,Z[€HI/IIO IpaBuil
peakiuiiy. MHCTPYKTa) MO TEXHHKE Oe3omacHoi paboTHI B J1abOpaTOPUU MPU MCTOIB30BAHUHI
OesornacHoCTH XMMHUYECKON NocyAbl U 00OpyAOBaHUS, a TAaKKEe IPAaBUI
oOpallleHus: C TOPIOYUMU BEIIECTBAMHU B OBITY.
Dopma nposeoeHUs 3aHAMULL MIPOBEICHUE
9KCIIEPUMEHTOB (Urpa), pelIeHUE KeWcoB, OOCYXKIEHUE,
Oecena

29- | OKHCIUTEIBHO-BOCCTAHOBUTEIIHHBIC . Omnpezenenre OKHUCIUTENS M BoccTaHoButels; | Poccuiickas 31IeKTpOHHAS IIKOJIA.

30 | peakuum. ydgacTue B paccraBieHnn kodd¢unuentoB B cxemax | Comepxkanue Kypca « Xumus»
CocraBiieHrne ypaBHEHUH MPOCTHIX MPOCTHIX  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIUi (https://resh.edu.ru/subject/29/)
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX METOJIOM 3JIEKTPOHHOTO OanaHca;
peaKIuii 1 pacCTAaHOBKA B HUX J paboTa B rpymnmax mo HaOIIOACHHI0O XUMHYECKUX
K03()UIHMEHTOB METOOM SIIEKTPOHHOTO ONBITOB MO  IUIAHy, AaHadu3y  pe3yldbTaToOB |
Oananca * / ** (GOopMyITMPOBAHUIO BHIBOJIOB.

Dopma  nposedenus  3aHamuill:  pEUICHHE  KEUCOB,
obcyxenue, 0ecena, MO3roBOH MTYpM

31 | IlpoekT — 3T0 MpocTo . IIpoBenenue IIPOEKTHO-UCCIIEA0BATEIBCKOM

paboThI 110 BEIOpaHHOI TeMe;

° ncnonb3oBanne MKT ams co3pganust Mojenei,
MOATOTOBKHU MTPE3EHTALIMM, TOKJIAJ0B 110 TEME.

@Dopma nposedenus 3anamuil: OOCYXKIEHHUE, TUCKYCCHUS,
pELICHUE KENCOB

32 | PaboTa Hal IPOEKTOM . IIpoBenenue IIPOEKTHO-UCCIIEN0BATEIBLCKON

paboThI IO BEIOpaHHOM TEME;

° ucrionp3oBanue MKT nnsg co3manms mopenei,
IIOATOTOBKHU IIPE3CHTALUH, TOKJIA0B 110 TEME.

@Dopma nposedenus 3anamuil: 0OCYKICHHUE, TUCKYCCHUS,
pELICHUE KENCOB

33 | PaboTa Hax mpoekToM o [TpoBencHue IIPOEKTHO-UCCIIEI0BATEIbCKON

paboTHI IO BEIOPAHHOU TEME;
° ucriojipzoBane MKT nns co3manust mopenei,

MOJTOTOBKH MPE3CHTAIIHNH, TOKJIAJI0B 110 TEME.




Dopma nposedenus 3auamuii; OOCYXKIECHUE, NUCKYCCHS,
pellIeHre KEHCOB

34 | 3amwmra npoekra. [logBenenre UTOroB . BricTpanBaHue pa3BepHYTBIX YCTHBIX OTBETOB.
Dopma npoeedenus 3aHAMuUIL 3aINATa IPOEKTOB B (hopMme
WTPBI
9 kaacc (34 yaca)
BemecTBa u xumuueckue peakunu (11 yacos)
35 | Knaccupukanus XMMMYECKMX pPeaKIuii . [IpoBeieHMe  BHIYMCIACHMI MO  XUMHYecKMM | Poccuiickas oleKTpoHHas MIKOJIA.
M0 pa3JIMYHbIM MpHu3HaKaMm. 3akoH ['ecca YPaBHEHUSIM. Conepxxanne kypca «XuMus»
U €T0 CIIeACTBUs. Pelrenue 3aqay @opma  npoeedenus  zamamuti:  pemiennme  kevicos, | (https://resh.edu.ru/subject/29/)
oOcyxnenue, becena, MO3rOBOU MITypM
36 | IlonsATHE O CKOPOCTH XUMUUYECKOI o OObsiCHEHHE H TPOTHO3MPOBAHHE 3aBHCUMOCTH | Poccuiickas >JeKTpOHHAs MIKOJIA.
peaKIvu. CKOPOCTH XUMHUECKOM peakinu OT pa3nuuHbiX pakropos; | Coxepixanue Kypca « XUMHD»
Hpakmultecmm paﬁoma No 39%*[*** ° IJIAHUPOBAHUE M OCYILIECTBICHHUE HA TNPAKTHUKE (https://resh.edu.ru/subject/29/)
«M3y4yeHue BIMSHUS PA3IMYHBIX XUMUYECKHX AKCIIEPUMEHTOB, IMPOBEJACHUE HAOJIOICHUS,
(GaKTOpOB Ha CKOPOCTH PEAKIMI. (dhopMynupoBanue BBEIBOJOB o pe3yibTartam
HHCTpYKTa)K 110 TCXHHUKEC 6630HaCHOCTI/I JKCIIEPUMEHTA.
Dopma npogeoeHus 3auaAmuiL: MpOBEJICHUE
SKCIEPUMEHTOB (UTpa), pelieHrue KeWcoB, OOCYXKIICHHE,
Oecenia, MO3rOBOH IITYPM
37 | TonsiTre 06 0OOPaTUMBIX B HEOOPATHUMBIX . [TpoBeneHME BHIYMCIICHUH. Poccuiickas 37eKTpOHHAS IIKOJIA.
XUMHUYECKUX peakiusax. [Tpunnun Jle @opma  nposedenuss  3ansmuil.  penieHue  keiicos, | Coaepxkanue Kypca «XuMHs»
[larense */** obcyxenue, becena, MO3rOBOM ITYPM (https://resh.edu.ru/subject/29/)
38 | OkucauTeIbHO-BOCCTAHOBUTEIHHBIE o [lpoBeneHre  BBIYMCICHHWN I PaccTaHOBKM | POCcHiiCKas 3JIEKTPOHHAS HIKOJIA.
peakiun */** K02(pPUITMEHTOB METOI0M 3JIEKTPOHHOTO OajlaHca. Coneprkanne kypca «XuMUs»
Dopma  npoeedenus  samamui:  pemeHue  kedicos, | (https://resh.edu.ru/subject/29/)
obcyxaenue, Oecesa, MO3roBOH MTYPM
39 | DnekTponuTHYECKAs AMCCOLHUALIML. . VYyactne B OOCYXACHHM CMbICIA HM3y4aeMbIX | POCCHICKas 3JIEKTPOHHAS MIKOJIA.

Ilpakmuueckas paooma Ne 28**[***
«Perenne sxcriepuMeHTaNbHBIX 32,124
o Teme: «NEKTPOTUTHIYECCKAS
peakuus». MHCTPYKTax 10 TEXHUKE

MOHSATUN, a TaKXKe CMBICTIA TEOPUU DJIEKTPOIUTUUECKON
JIUCCOLIUAIINU;

J IJIAHUPOBAHUE W OCYIIECTBICHWE Ha IPAKTUKE
XUMHUYECKHX JKCIEPUMEHTOB, MPOBEICHUE HAOIIOACHHUS,

Copepxanue Kypca «XUMHSI»

(https://resh.edu.ru/subject/29/)




0€30I1aCHOCTH.

(dbopmynrpoBaHue BBIBOJIOB o pe3yibTatamMm
JKCIIEPUMEHTA;
o pabota B Trpynmax Mo COOJIOAEHUIO TMpaBUIl

Oe3omacHoil paboTHl B J1abOpaTOpUU MPU HCTIOI30BAHUHT
XUMHUYECKON TIOCYIBI i 000PYIOBAHHUS.

Dopma npoeedenus 3auAmMu: MIpOBEACHUE
SKCTIIEPUMEHTOB (UTpa), pelieHne KeWcoB, OOCYXIICHHE,
Oecena

40

ODJIEKTPOIUTHICCKAs IUCCOLMALIHS. . OobbsacHenue NPUYNH SIIEKTPOIIPOBOAHOCTH | Poccuiickas dJIeKTpOHHAs MIKOJIa.
Ipakmuueckas paboma Ne 29*[** BOIHBIX PACTBOPOB BEINECTB; paszaudenue ciaabbix u | Comepxanue Kypca «XuUMUs»
«PerieHne sKCIIEpUMEHTAIBHBIX 33144 CHJILHBIX JJIEKTPOJIUTOB; (https://resh.edu.ru/subject/29/)
IO TeMe «DJICKTPOIIUTEL U ° IUIAaHUPOBAHUE U OCYIICCTBICHUE Ha IIPaKTHUKE
HEAJICKTPOIIMTHD. XUMUYECKUX HKCIIEPUMEHTOB, MPOBEJACHUE HAOIIOCHUS,
Ipakmuueckan paboma Ne 30*/** (dopMyIHpoBaHHE BBIBOJIOB 1o pe3ysbTaTaMm
«PemeHne aKkCIepUMEHTaTbHBIX 337249 SKCIIEPHMEHT;
110 TeMe «CHIIbHBIC 1 Cllabble J pabota B rpymne MO COONIONEHUIO TPaBUII
JICKTPOJIUTHL. Oe3omacHOi paboThl B 1a00OpaTOpU MPH UCHOIB30BAHUU
HHcTpyKTax 1o TeXHUKE 6€3011aCHOCTH XMMHYECKOH MOCY/IbI X 06OPYIOBAHHS.

Dopma npoeeoenus 3auAmMu: IpOBEJCHNUE

AKCTIIEPUMEHTOB (UTpa), penieHue KEHCOB, OOCYXICHUE,

Oecena

41 | DnexkTponuTHYeCKas TUCCOIHALIUS. . [I1anMpoBaHMEe M OCYIIECTBICHUE Ha IpaKTuKe | Poccuiickas >JIeKTpOHHAs MIKOJIA.

Ipakmuueckas paboma Ne 31*[** XUMHYECKUX DKCIIEPMMEHTOB, MpoBeaeHue Haomoaenus, | Conepxanue Kypca «XuMus»
«3yuyeHne BIUSHUS TeMIIepaTyphl Ha bopMynupoBaHue BBIBOJIOB o pesymsratam | (https://resh.edu.ru/subject/29/)
JTCCOLIMALIUIO. JKCIIEPUMEHTA;
Ilpakmuueckas paboma Ne 32%[** . paboTa B TIpynmax 10 COOJIIOAECHHIO PABUI

«H?:yquI/Ie BJIMAHUSA KOHOCHTpAIUH
pacTBOpa Ha JUCCOLUALINION.
Ilpakmuueckan pavoma Ne 33*[**
«M3ydenue BIUSAHUSA pACTBOPUTENISA HA
JIACCOITUALIUIOY.

Ipakmuueckasn paboma Ne 34>*[***
«OmnpeeneHue KOHIEHTPAIMH COJIU O
AJIEKTPOIIPOBOTHOCTH PACTBOPAY.
WHCTpyKTaX Mo TeXHUKE 0€30MacCHOCTH

Oe3omacHOi paboThl B J1a0OPaTOpUU MPHU UCIIOIB30BAHUU
XUMHYECKON TOCYAbI U 000PYIOBaHHUS.

Dopma nposedeHus SAHAMULU: MPOBEJICHUE
HKCHEPUMEHTOB (Urpa), pelleHHe KeilcoB, oOCyxeHue,
Oecena, mpoBeaeHUE TPO(PEeCCHOHATTEHOM MPOOBI




42

Peakiun nonHoro ooOMeHa.
IlIpakmuueckas paboma Ne 35*
«PerieHne sKCTIEpUMEHTAIBHBIX 33144
1o TeMe «Peakinuy HOHHOTO OOMeHa.
BzaumonericTBre rupokcuia 6apusi ¢
CEpPHOM KUCIOTOM».

WHCTpyKTaX Mo TeXHUKE 0€30MacCHOCTH

o [InanupoBaHWe H OCYIIECTBICHHE HA TPAKTUKE
XUMHUYECKHX SKCIIEPUMEHTOB, MPOBEICHHE HAOJFOICHUS,
dbopmyIrpoBaHue BBIBOJIOB o pe3yabTatam
IKCTIEPUMEHTA,;

o pabota B Tpymmax IO COOJIONECHUIO MPABUII
Oe30macHOi paboThl B JTAOOPATOPUU MPHU HCIIOIB30BAHUU
XUMHUYECKOH TTOCYBI M 000PYIOBAHHS.

Dopma npoeedenus 3aHAMULL IpOBE/ICHUE
JKCTIIEPUMEHTOB (UTpa), pelieHne KeWcoB, OOCYXKIICHHE,
Oecena

Poccuiickas anekTpoHHAs MIKOJIA.
Copepxanue Kypca «XUMHSI»
(https://resh.edu.ru/subject/29/)

43- PeaKuI/II/I WOHHOI'0 0OMeEHa. ° H_]'[aHI/IpOBaHI/[e M OCYIISCTBICHHE Ha MpPaKTHKE Poccuiickas OJICKTPOHHA4 IKOJIA.
44 | IIpakmuyueckaa  paboma Ne  37* XUMHYECKUX DKCIIEPUMEHTOB, NpoBeacHue HabmoneHus, | Comepxanue Kypca « XUMHUL»
«PemieHne SKCIEpUMEHTANBHBIX 3a7ad (bopMmyHpoBaHHe BBIBOJIOB o pesynsraram | (https://resh.edu.ru/subject/29/)
no Tteme «Peakuusa HeWTpaau3aluu. IKCIIEPHMEHTA,;
BzanmoneiicTBue ruppokcuaa HaTpus C . paboTa B TIpymmax IO COOJIOJEHUIO IPaBHII
CONIAHOM  KHCIOTOW». IIpakmuueckan 0e30macHOi paboThl B J1a0OPaTOpUU MPHU HCIIOJIB30BAaHUU
paboma  Ne  38%/**  «Pemenune XUMHYECKOM MOCYIbI B 000PYI0BAHHS.
OKCIICPUMCHTAJIBHBIX  3a/la4 IO  TEME Dopma nposeoeHs. 3AHAMUL: MPOBEACHHUC
«[erunparauus conein». Ilpakmuueckan OKCIIEPUMEHTOB (Wrpa), pEIICHHE KEHCOB, 00CYXKICHHE,
paboma Ne 40*%** «Onpenenenue oecena
XJIOPU/I-UOHOB B THUTHEBOH  BOJEY.
Ilpakmuueckaa padoma Ne A1*[**
«Omnpenenenue HUTPaAT-UOHOB B
MUTATEeNIbHBIX PACTBOpPaX C IOMOIIbIO
MOHOCETIEKTUBHOT'O 3JICKTPOIaY.
WHCTpyKTax 1Mo TeXHUKE 0€30MacHOCTH
45 | M'maponus coneid. ° [lnanupoBaHWE W OCYIIECTBICHHE Ha TMpakTHKe | POCCHICKas SJIEKTPOHHAS HIKOJIA.
Ilpakmuueckan paboma Ne 36*/** XMMHUYECKHX 3KCIIEPUMEHTOB, MpoBeJeHHe HaOmroneHus, | Comepikanue Kypca «XuMUs»
«Omnpenenenue pH pacTBOPOB. (opmynuposanne BBIBOJIOB 1o pesyabTaTaM | (https://resh.edu.ru/subject/29/)
HHcTpyKTax 1m0 TeXHUKE 6€3011aCHOCTH. IKCTIEPUMEHTA,;
(ucnonvzosams 3a0anus BIIP u O D) o paboTa B TIpymmax IO COOJIOJEHUIO MpPaBHII

6e30macHoOi paboThl B J1a0OpaTOpUu MpPU UCIOIB30BAHUU
XUMHUYECKON TOCYAbI U 000PYIOBaHHUS.

Dopma nposedeHus SAHAMULL: MPOBEJICHUE
IKCIIEPUMEHTOB (WUrpa), pelIeHHe KeHCoB, OOCYKICHHE,
Oecema




Tema 5. HemeTasliibl M MX coeiuHeHuUs1 (7 4acoB)

46 | I'anoreHsl. 1 ° OmnpenencHue XJI0pUa-, OPOMHI- U HOIUI-HOHOB B | Poccuiickas >JeKTpOHHAs MIKOJIA.
Ipakmuueckan paboma Ne 42%*[*** pacTBope; Counepsxanue Kypca «XUMHD»
«PerieHne SKCIICPUMCHTAIBHbIX 33129 o IUIAHUpPOBaHWE W ocymiecTBieHue Ha mnpaktuke | (https:/resh.edu.ru/subject/29/)
110 TeMe «CBOMCTBA OPOMHOM BOJIBDY. XUMHYECKAX IKCIIEPHMEHTOB, MPOBEACHHE HAOIIOACHMS,

Ilpakmuueckan padoma Ne 43*%/*** (hopmynupoBanue BBIBOJIOB 1o pe3yibTaTtaMm

«PerieHne sKCIepUMEHTATBHBIX 3319 IKCTICPUMEHTA,;

no teme «Hemetaubl. ["anoreHsr. o pabora B TIpylIe IO COOIOAEHUIO IPABHII

Nzy4enne Hpu3nueCcKux 1 XUMUIECKUX 6e30macHoOi paboThl B 1a0OpPaTOpUU MpPU UCIOIB30BAHUU

CBOMCTB XJI0pay. MHCTpyKTaX 110 XMMHYECKOHN TOCYIBI M 000pyIOBaHHUS.

TEXHHMKE O€30MaCHOCTH Dopma npogeoenus 3aHAMUL: IPOBE/ICHUE
9KCTIIEPHUMEHTOB (Mrpa), pelIeHHe KeHcoB, 00CyXIeHHE,
Oecena

47 | Dnementsl VIA-rpymnmsbl. 1 . Omnpenenenre Hamuuusi CynbGUT-, Ccyibhua- u | Poccuiickas dJeKTpoHHAs MIKOJIA.
Ipakmuueckas paboma Ne 44* Cyab(haT-uoOHOB B PACTBOPE; Conepxanue Kypca «XuMus»
«PerieHne 3KCIIEPUMEHTAIBHBIX 3a/1a4 ° IVIAHAPOBAHUE M OCYIIECTBICHHE HA IIPAKTHKE (https://resh.edu.ru/subject/29/)
1o Teme «lnaBeHne 1 KpUCTaIUTU3aIHs XMMHUYECKUX SKCIEPUMEHTOB, IPOBEJICHUE HAOIIOIEHMUS,
cepel». [lpakmuueckas paboma Ne (dopmynupoBaHue BBIBOJIOB o pe3ynbTatam
A5F*[*** (PereHne 9KCIICPUMEHTA;

HKCHEPUMEHTAJIBHBIX 3324 110 TeMe o pa6oTa B Tpymme MO COOMIONCHWIO TIPaBHI
«Hewmetamnbl. M3y4enne cBOHCTB 6e3omacHoi paboThl B J1a0OpaTOPUU MPH UCHOIB30BAaHUU
CEpHHUCTOT0 I'a3a U CEpHUCTOMN KUCIIOTHI». XMMHUYECKOH MOCYIBI U 000pYyI0BaHHUS.
HCTpyKTaK 10 TeXHUKE OE301aCHOCTH. Dopma nposedeHus 3AHAMUIL MIPOBEICHHE
9KCIIEPUMEHTOB (Mrpa), pelIeHUe KeHcoB, 00CyXIeHHE,
Oecesla, MO3rOBOM HITYPM
48 | DnemeHTHI VA-TPYIIIIBL 1 ° [lnanupoBaHWe W OCYIIECTBIEHHE Ha IpakTHKe | POCCHICKas 3IEKTPOHHAS IIKOJIA.

Ipakmuueckan paboma Ne 46**[***
«Pemmenne sxcepruMeHTaIbHbBIX 33724
1o Teme «OCHOBHBIE CBOMCTBA
aMMHaKa.

Ipakmuueckasn paboma Ne 47**[***
«OnpegeneHre aMMHUAYHON CEJTUTPHI U
MOYEBHHBI». HCTPYKTaX MO TEXHUKE
0€301acHOCTH

XUMHYCCKUX DKCIICPUMCHTOB, IMPOBCACHUC Ha6JIIOZ[CHI/I5I,

(bopmynupoBaHue BBIBOJIOB o pe3yibTaTtam
IKCTIEPUMEHTA;
J pabora B rpymnme 1O COOJNIOACHUIO MPaBUII

Oe3omacHoil paboThl B 1a00paTOpUU MPHU HCIOJIB30BAHUU
XUMHUYECKOW TIOCYIBI B 000PYIOBAHHS.

Dopma npoeeoenus 3auHAmMu: MpOBEACHUE
SKCTIIEPUMEHTOB (UTpa), pelieHne KeWcoB, OOCYXKICHHE,
Oecena

Conepxanue Kypca «XUMHSI»

(https://resh.edu.ru/subject/29/)




49- | DnemenTsl [VA-rpynmsL 2 . [lnaHupoBaHME W OCYILECTBIECHHME Ha IPaKTHKe | POCCHICKas JIEKTPOHHAS NIKOJIA.

50 | Ilpakmuueckaa paboma Ne A48*** XUMHYECKHX JKCIIEPUMEHTOB, IMpoBeneHue HaOmoaeHus, | ComepkaHue Kypca « XUuMUs
«Pemenne JKCIEPUMEHTANBHBIX 33134 (popmymnuposanne BBIBOJIOB 1o pesynbraTtam | (https://resh.edu.ru/subject/29/)
o 3agadusam 23, 24 OI'D no Xxumumn». SKCIIEPUMEHTA;

I/IHCTp}/'KTa)K 10 TEXHUKE 0€30I1aCHOCTH ° paGOTa B TIpymie 1o CO6JHOI[€HI/IIO IpaBUI
Oe3omacHoi paboThl B 1a00paTOpUU MPHU WCIOIB30BaHUU
XUMHYECKOW TIOCYIBI B 000PYIOBAHHS.
Dopma npoeedenus 3auAmMu: IIPOBEJICHUE
AKCTIEPUMEHTOB (UTpa), pEIICHHE KEHCOB, 00CYKICHHE
51- | Pemenne 3anaq 2 o [IpoBeeHre  BBIMMCIEGHMH 1O  XHUMHUYECKUM | Poccuiickas aJeKTpOHHAs HIKOJIA.
52 YPaBHCHUSAM. Conepxxanue Kypca «XuMusi»
Dopma  nposedenuss  3aHAMUL: ~ PEUICHUE  KEHMCOB, (https://resh.edu.ru/subject/29/)
o0cyxIeHne
Tema 6. Meraiuibl u UX coeaunenns (6 yacos)

53 | MeTaibl. 1 . [lnanupoBaHWe W OCYIIECTBJIEHHE Ha TpakTHKe | POCCHICKas 3JIEKTPOHHAS HIKOJIA.
Ilpakmuueckaa padoma Ne A49*[** XUMHUYECKHX SKCIIEPHUMEHTOB, TpoBeneHue HaOmoneHus, | Comepikanue Kypca «XuMHUs»
«MonenupoBanue METAJUINYECKON (dhopMynupoBaHue BBIBOJIOB 1o pesynbratam | (https://resh.edu.ru/subject/29/)
KPHUCTAJUTNYECKON PELICTKI. IKCTICPUMCHTA;

I/IHCprKTa}K 10 TEXHUKE 0E€30I1aCHOCTHU ° paGOTa B TIpymme 10 CO6JHOI[CHI/IIO IIpaBUII
Oe3omacHOi paboThl B 1a00paTOpUU MPHU KCIOIB30BAHUU
XUMHYECKON TIOCYIBI i 000PYIOBAHHS.
Dopma nposeedeHus 3AHAMUI MIPOBE/ICHHE
9KCIIEPUMEHTOB (Urpa), pelieHue KeicoB, 00CyKaeHue

54 | Metaibl. 1 ° [lnanupoBaHWe W OCYINECTBIEHHE Ha TpakTHKe | POCCHICKas 3JIEKTPOHHAS IIKOJIA.
Ipakmuueckana padoma No S50**[*** XMUMHYECKUX JKCIIEPUMEHTOB, NpoBeacHue Habmromenus, | Comepxanue Kypca « XUMUS»
«PemeHne AIKCIEPUMEHTATBHBIX 3a]1a4 (dopMyIHpoBaHHE BBIBOJIOB 1o pesynsratam | (https://resh.edu.ru/subject/29/)
o TEMe «CpaBHUTENbHAS IKCIICPUMEHTA;

XapaKTCPHUCTHUKA BOCCTAaHOBUTEIHbHOU ° pa60Ta B TIpynme 1o Co6ﬂ}0)1eHH}() paBuUII
CIIOCOOHOCTH  MeTawioBy. HHCTpyKTax Oe3omacHoil paboTHI B JaOOpaTOpUU TPHU UCIOJIB30BAaHUU
110 TEXHUKE O€30MacHOCTH XUMHYECKON TIOCYABI K 000PYIOBAHHUS.
Dopma npoeedenus 3auAmu: IpOBE/ICHUE
9KCIEPUMEHTOB (UTpa), pEIICHHE KEHCOB, 00CYKIICHHE

55 | Metamsl A-rpymm. 1 . [InaHupoBaHMEe M OCYIIECTBICHHE Ha IpakTUKe | POCCHICKAs SIEKTPOHHAS MIKOJIA.
Ilpakmuueckas paboma Ne S1**[*** XMMHUYECKHX 3KCIIEPHUMEHTOB, MpoBeleHue HalOmonenus, | Comepikanue Kypca «XUMUs»
«Pemenne sKCEpUMEHTANBHBIX — 3a1a4 (dhopMyIipoBaHHe BBIBOJIOB 1o pesynbraram | (https://resh.edu.ru/subject/29/)

IO TEMC «KaHBI_[I/Iﬁ n €ro COCIMHCHUS.

OKCIICPHUMCHTA,




BsanMoaelicTBue M3BECTKOBOM BOIEI C
erIeKI/ICJIBIM ra3som».
HHcTpyKTax 1o TexHuKe 0€30MacHOCTH

o pabota B Trpymnme MO COONIOJEHUIO TPaBUII
Oe3omacHoi paboTHl B J1a0OpaTOPUU MPU KCTIOIB30BAHUHI
XUMHYECKOU TIOCYIBI B 000PYIOBAHHUS.

Dopma npogeoenus 3auaAmuiL: IpOBE/IEHUE
SKCTIIEPUMEHTOB (UTpa), pEIICHHE KeHCOB, 00CYKICHHE

56 | Metamutel b-rpymm. 1 . [lnanupoBaHWe W OCYINECTBJICHHE Ha IpakTHKe | POCCHICKas SIEKTPOHHAS IKOJIA.
Ipakxmuueckaa padoma Ne 52**[*** XUMHUYECKHX JKCIEPUMEHTOB, IMpoBeneHue HabOmoaeHwus, | ComepkaHue Kypca « XuMus»
«PemieHne SKCIEpUMEHTANBHBIX 3a7ad bopMmynupoBanue BBIBOJIOB o pesynpraram | (https://resh.edu.ru/subject/29/)
mo teme: «XKeneszo OxucieHue xenesza SKCIIEPHMEHTA;

BO BJIA)KHOM BO3JyXC». o pabota B Trpynme MO COOJIIOJIEHUIO TPaBUII
WHCTpyKTax M0 TeXHHKE OE30MacHOCTH Oe3omacHOi paboThl B 1a00paTOpUU MPHU KCIOIB30BAHUN
XUMHUYECKON TOCYbI K 000PYIOBAHHUS.
Dopma nposedeHus S3AHAMUIL MIPOBE/ICHHE
AKCTICPUMEHTOB (UTpa), PEIICHHE KEHCOB, 00CYKICHHE
57- | Pemenue 3a1au 2 . [TpoBeeHne MaTeMaTHYECKUX BbIUHCIICHUE 1o | Poccuiickas syieKTpoHHAs MIKOJIA.
58 XUMHUYECKUM YPaBHCHHUSM. Copepxanne Kypca « XUMHS
@opma  npoeedenus — samamuil:  pemieHue  Kekcos, | (https:/resh.edu.ru/subject/29/)
o0cyxeHne
Tema 7. Xumus u okpy:xaromasi cpeaa (10 yacon)

59 | OCHOBBI JKOJIOTHYECKOW TI'PaAMOTHOCTH. 1 . [lpoBeneHne MaTeMaTHYeCKUX BBIUUCICHHN MO | POCCHIICKas 3IEKTPOHHAS IKOJIA.
XUMUYECKOE 3arps3HeHHe OKpY>Karolei XUMHUYECKHM YPaBHEHUSM. Copepxanne Kypca « XUMHSI»
cpenbl */**, @opma  npoeedenus  3amamul:  peumieHne  Kekcos, | (https://resh.edu.ru/subject/29/)

o0CyKJIeHUE

60 | Dxomoruyeckue MpoOIeMbl, CBSI3aHHBIE C 1 ° [TpoBeeHne MaTEeMaTHYECKUX BBIUHCIEHUH 10 | Poccuiickas syieKTpoHHas MIKOJIa.
COEJIMHEHUSIMH YIJIepoja, a30Ta, Cephl, XUMHUYECKHM YPaBHEHHUSIM. Copepxanne Kypca « XUMHSI
TSDKEITBIX METaJuIoB */**, @opma  npoeedenus  sauAmui.  pelmIcHUE  Kekcos, | (https:/resh.edu.ru/subject/29/)

o0cyxeHue

61 | IlonsiTHE O TPENENBbHO JOMYCTHMOM 1 . [TpoBeeHne MaTeMaTHYECKMX BBIUUCIECHUH 10 | Poccuiickas 3yieKTpOHHAs IIKOJIA.
konueHTpanuu Bertects (IJIK) */**. XUMUYECKUM YPaBHEHUSM. Coneprxanne kypca «XuMus»

@opma  npoeedenus  zamamuii:  pemieHnme  kevicos, | (https://resh.edu.ru/subject/29/)
o0CyXIeHUE

62 | I[Ipoekt — 3TO TIPOCTO 1 ° [TpoBenenue MIPOEKTHO-UCCIICI0BATEIHCKOM

paboThI 10 BEIOpaHHOI TeMe;
° ncnonb3oBanne MKT g co3ganmst Mojenew,

IIOATOTOBKH HpeSGHTaHHﬁ, JOKIaa0B I10 TEMC.




Dopma  nposedenuss  3aHAmMuUll:  PEUICHUE  KEHCOB,
o0cyxaeHue

63- | PaboTa Hax mpoekToM o I[Tposenenue IIPOEKTHO-UCCIIEN0BATENBCKOM
67 paboTeI 10 BBIOPAHHOM TEME;
° ucriojipzoBanue MKT nns co3manust mopenei,
MOJIFOTOBKY MPE3EHTAIIMIA, JOKIIAJ0B M0 TEME.
Dopma  nposedenuss  3aHAMuUL: ~ PEUICHUE  KEHCOB,
o0CyX/IeHne
68 | 3ammra npoekra. [lonBeneHre UTOroB o BricTpanBaHue pa3BEpHYTHIX YCTHBIX OTBETOB.

Dopma  npoeedenuss — 3amamull:  3allUTa  TPOEKTA,
JUCKYCCHsI, 00CYXICHNE
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