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IosicHuTeAbHAA 3aAMMUCKA

AKTYyaJIbHOCTh H Ha3HAYeHHE MPOTrPaMMbl

[Iporpamma paszpaboTaHa B COOTBETCTBHHM C TpeOOBaHUSMH (heAepalbHBIX T'OCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTOB OCHOBHOTO 0011er0 oOpazoBanus (nanee — GI'OC O0O0), opueHTUpOBaHA
Ha o0ecreyeHne HMHIMBUAYAIBHBIX MOTPEOHOCTEN OOYydYalomMXCsl M HampaBieHa Ha JOCTHKEHHE
IUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS MPOrpaMMbl OCHOBHOTO 0OOIIEro 00pa3oBaHUSIC YUCTOM
BbIOOpA y4acTHUKaMH 00pa30BaTeIbHBIX OTHOILIEHUH KypCOB BHEYPOUHOH A€ATEeIbHOCTU. DTO MO3BOJISET
obecrieunTh eMMHCTBO 00s3aTenbHBIX TpeboBanuit PI'OC OOO BO BCEM MPOCTPAHCTBE HIKOIBHOTO
o0pa3oBaHUs: HE TOJIBKO Ha YPOKE, HO U 32 €ro Mpe/iejaMH.

[Iporpamma BHEYpOUHOW NEATETBHOCTH IO XMMHU OCHOBBIBAETCS HA COYETAHUU J1a0OPATOPHBIX
UCCIICIOBAaHUI C HCIOJb30BaHWEM OOOpYyIOBaHUS LEHTPOB OOpa30BaHHMS €CTECTBEHHO-HAYYHOMH
HanpaBieHHocTH «Touka pocta» W (HOpPMUPOBAHHS IIEHHOCTHOTO OTHOWICHHWS K TPUPOJE, 3HAHHSIM,
3JI0pPOBBIO, YepEe3 OPraHU3aHUI0 UCCIIEIOBATEILCKOM 1 SKCIIEPUMEHTATLHON e TEIIHOCTH.

[Ipn peanuzanuu mporpaMMbl Kypca BHEYPOUHOUM JEATEIBHOCTH «XHUMHS —YBIEKaTEIbHOU
MIPOCTO» MCIONB3yeTcs 000pyAOBaHUE IIEHTpa 00pa30BaHUS €CTECTBEHHO-HAYYHOUW HAIPaBICHHOCTH
«Touka pocTta, 9TO O3BOJISET:

o COBEpIICHCTBOBATh YCJIOBHS MOBBILIICHUS KauecTBAa 0Opa3oBaHHUs B IIKOJIE MO y4eOHOMY
npeaMeTy «Xumus»;

. paciuupsaTh BO3MOKHOCTH OOYYalOUIMXCS B OCBOGHUH Y4YeOHOro mnpeamera «XuMHs»
U TPOrpaMM BHEYpPOUYHOW JEATENIbHOCTH W JOMOJHHUTEIBHOTO OOpa30BaHUsI €CTECTBEHHO-HAYyYHOU

HaIpaBJIEHHOCTH;
. oTpabaThIBaTh MPAKTUYECKUE YMEHUS MO y4yeOHOMY MpenMeTy «XuMHs», HEOOXOAUMbIe
IUIsl pemienust 3amannii Beepoccuiickoit onuMmuansl mkoJbHUKOB (Hanee — BcOIll), Bcepoccuiickux

npoBepouHbIX padot (nanee — BIIP), rocynapcTBenHoi ntoropoii arrecranuu (nanee — I'MA);

. ¢dbopmMHpoBaTh PYHKLIMOHATBHYIO IPAMOTHOCTb O0YYarOIUXCS.

3amauedt memarora, paOOTaroOIIEro IO TPOTrpaMMe, SBISIETCS pa3BUTHE Yy OOYyYaromuXcs
MIO3HABATEILHOTO MHTEpeca K SKCIIEPUMEHTANbHOW M HCCIIE0BATENIbCKOM YacTH y4yeOHOro mnpeamMeTa
«XUMHUSI», B TOM YHCIIE:

. yepe3 yriayOleHue 3HaHUNW O XMMHUYECKMX BELIECTBaX, JAEMOHCTpAlUs UX 3HAYCHUS
JUTSL IPUPOJIBI M YETIOBEKA;

. dbopMUpOBaHNE YMEHUS CAMOCTOSTENILHO MPOBOIUTH OIBITHI M UCCIIEIOBAHUS;

. Pa3BUTHE YMEHUS JEJIATh BBIBOJIBI O CBOMCTBAX BEIIECTB, UX BAXKHOU POJIA B KU3HU

YCJIO0BCKa 1 O6I_I_ICCTBE[;

L4 pa3BUTHC YMCHUA Yy4aCTBOBAThH B HpOCKTHO-HCCJ'IC,I[OB&TCHLCKOIZ ACATCIIBHOCTHU
" CaMOCTOATCIIbHO OPTaHU30BbIBATH €€;

L4 Pa3BUTHEC HABLIKOB KOMMYHUKAIIHUH, Ha6J'IIOIIaTeJ'ILHOCTI/I, TBOPYECKOIO BOO6pEl)KCHI/ISI.

BapuaHnTtsl peanu3anuu nporpaMMsl U (P)OpMbI IPOBEACHUS 3aHATHI

[Iporpamma paccunTaHa Ha OpraHu3aluio padoTel ¢ obydaronmmuca 8—9 kimaccoB B 00beMe68
YacoB.




3aHATHS MO IpOorpaMMe MPOBOIATCA B (hopmax, MO3BOJISIIOIIMX OOydYarolMMcs BbIpaOaThIBAaTh
HaBBIKM TIPOBEJICHHUS HKCIEPUMEHTAa M HCCIENOBaHMs (HAaIpUMep, MPaKTUYeCKOH paboThbl, MpPOEKTa,
IIOMCKOBBIX U HAyUHBIX UCCIIEJOBAaHUM, BUKTOPHH, SKCKYPCH, UTp U T. 1.).

[IporpamMma MokeT ObITh peajn3oBaHa B TEUEHHUE NBYX JIET, €CJIM 3aHATHS mpoBoasaTcs 1 pa3
B HEJIEIIIO.

B3aumocBsi3b ¢ nporpaMMoﬁ BOCIIUTAHUA

[IporpamMma Kypca BHEYpOYHOH JAEATEIHHOCTH pa3padoTaHa C y4eTOM paboyeil mporpamMmbl
BOCIIUTAHUS, YYHUTHIBAET TICHXOJIOTO-TICIarOTMYEeCKHEe OCOOEHHOCTH Bo3pacTa oOywarommxcs 8-9
kjaccoB. CoeauHEHME Ha IMpakTUKe oOOydaroled U BOCIHUTATENbHON JAESITEIbHOCTH II€Aarora,
OpUEHTUPOBAaHUE €€ HE TOJBKO HAa MHTEUIEKTyaJbHOE, HO M HAa HPABCTBEHHOE, COLUAIbHOE Pa3BUTHE
peOCHKa, MPOSBIIAETCS:

. B TMPOBEJACHUU HMHTEPAKTUBHBIX (OpPM 3aHATHI, OOECHEYMBAIOIIUX BOBJICUEHHOCTh
00y4aroInXcsi B COBMECTHYIO C MEaroroM 1 CBepCTHUKAMU JESITEIbHOCTD;

. B CO3/laHMM YyCIOBUM [UIsi pa3BUTHUA U pealu3alid HMHTepeca OO0yYaromuxcs
K CaMOpa3BUTHIO;

. B CTUMYJHPOBAHUU OOYYAIOMIMXCS K MHTEJUIEKTYalIbHOU AEATEeIbHOCTH, (POPMHpPOBAHUU
MHUPOBO33PEHUSI HA OCHOBE Hay4YHOI'O TIO3HAHUS MUpA.

Pexomenayercss MCmonp30BaTh AAHHYIO HPOTPaMMy ISl HIKOJ C HU3KUMH 00pa30BaTebHBIMU
pesyasratamu (nanee — IIIHOP), nns moaroroBku o0ydaromuxcs K yCIEIIHOMY BBITOJTHEHUIO 3aJaHUN
I'"MA, BIIP u pesynbratuBHOrO y4actusi Bo BcOIL. Takxke mporpamma mO3BOJISIET (OPMHPOBATHY
oOydJaromuxcsi (PyHKIIMOHAIBHYIO TPaMOTHOCTh  (€CTECTBEHHO-HAyYHYH0 U  YHTaTeNbCKyi0). B

TEMaTHUYECKOM IJIAHUPOBAHUU MTPOTPAMMEI PACCTABIEHBI YKA3aTeNU MPAKTUIECKUX pabOT /ISl TOATOTOBKU
Kk BIIP — *; k TUA — **; k BcOIIl — ***,

Coaep:xaHue Kypca BHEYPOYHO 1eATEIbHOCTH

KJIACC
Tema 1. IlepBoHauaiabHbie xuMuyeckue noHssTusi (10 yacon)

XuMusi — BakHas 00JIaCTh €CTECTBO3HAHUS U MPAKTUUYECKOM JeATeIbHOCTH YeToBeKa. Ponbxumun
B JKM3HU YeJoBeKa. XWMHS B CHUCTeMe HayK. [IoHSATHE O TEOpPEeTHMUECKHUX M OSMIMPUYECKHX METOJaxX
MO3HaHUS B €CTECTBEHHBIX Haykax. [IpeacTaBieHuss 0 HAyYHOM IMMO3HAHWHM HA SMIUPUYECKOM YpPOBHE:
HaOIOZICHUE, W3MEPEHHUE, JKCIEPUMEHT, MOJEIHUPOBAHWE, BBIUYMCICHUE; HAa TEOPETHUYECKOM YpPOBHE:
Hay4JHbIe (aKThI, TpoOIeMa, THTIOTe3a, TeOpHs, 3akoH. MicTounnku xummdeckoit nHopmaruu. [loustue o
METO/ax pabOThl ¢ XUMUYECKUMH BeriecTBaMu. OO00OpyI0BaHUE MIKOJIBHON XHMHYECKOMJIa00paTopuu.
[IpaBuna 6e30macHOrO OOpaIleHus ¢ BEIECTBAMH B TaO0PAaTOPHBIM 000PYI0OBAaHHEM.

Uwnctele BemiecTBa M cMecu. [IoHSATHE O TOMOTEHHBIX W TeTepOTreHHBIX cMecsax. CrocoOsl
pazneneHusi cMeceid. OUMCTKa BEILIECTB.

BemectBa n xumnueckue peakuuu. [IpocTeie W cllOkHBIE BelecTBa. MeTamibl 1 HEMETAaJIbI.
BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI.

Xumunyeckass (opmyna. BalneHTHOCT aTOMOB XHUMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas Mmacca. MaccoBas 10Jis
XUMHYECKOTO JJIeMEHTa B coenuHeHuu. Haxoxaenuwe mpocteiimeld  ¢GopMynbl  BemlecTBa IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB.

KonnyectBo BemiectBa. MousipHas Mmacca. Pacu€Tsl mo ¢opmyrnaM XHMHUYECKHUX COCTUHEHUH.
MoubHast 0711 XUMHUYECKOTO JIEMEHTa B coeanHeHnn. HaxoxkneHne mpocteiieil Gopmysbl BelecTBa
10 MOJIBHBIM JI0JISIM 3JIEMEHTOB.



Pu3nyuecKre U XMMUYECKUE SIBJICHUA. XUMUYECKasl pEaKLMs U €€ MPU3HAKU. Y CIIOBUS IPOTEKaHUS
XUMUYECKHUX PeaKlnil. 3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMUYECKHE YpaBHEHUS. TUIIBI XUMHUYECKUX
peakiuii (CoeuHeHuUs, pa3oKeHHs, 3aMeleHus, 0OMeHa). PacueThl M0 XUMHUYECKUM YPaBHEHUSIM.

Buviuucnenus (c ucnonvzoseanuem zaoanuii BITP u OI'’?):

— MacCOBOM J0JIM XUMUYECKOTO 3JIeMEHTa 1o (hopMyJie COSTUHEHNUS;

— npocteiniel (opMyIIbl BEIEeCTBa IO MACCOBBIM HITH MOJIBHBIM JOJISIM DJIEMEHTOB;

— KOJIMYECTBA BEIIECTBA, MACCHI 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE PEAreHTOB WIH
IPOAYKTOB PeaKUuu (110 ypaBHEHUSAM XUMUYECKOW PEaKun).

Ilpaxmuueckue pabomot:

1. 3HaKOMCTBO € XMMHYECKOH IMOCYAOH, ¢ MpaBwiaMu paboThl B JaOOpaTOPUH U MPUEMaMU
oOpariieHus ¢ J1abopaTOpHBIM 000pyI0BaHUEM, [IU(PPOBBIMH JaTYNKaMU 000pYI0BaHUS LIEeHTpOB «Touka
pocTay.

2. OnpeneneHue CTPYKTyphl IIIaMEHH.

3. OmnpeneneHye YUCTHIX BELIECTB U CMECEi.

4. IIpoBeieHue OYUCTKHU BOJBI OT PACTBOPUMBIX TPHUMECEH.

5. OmnpeneneHre BOAOMPOBOAHON M TUCTHIIMPOBAHHON BOJBI.

6. Onpenenenue, 10 Kakoil TeMIepaTypbl MOKHO HarpeTh BEIIECTBO.

7. 3Mepenue TemrepaTypbl KUIIEHUS BOJIBI C MIOMOIIBIO JIAOOPATOPHOTO TEPMOMETPA U AaTYUKA
TEMIEPaTyPHI.

8. Onpenenenne TeMnepaTypsl KpUCTAIUTH3AINY BEIECTBA.

9. Uzyuenue Gpu3nuecKux CBOWCTB METAJLIOB.

10. N3yueHune MpuU3HAKOB XUMUYECKUX PEAKITUI: BBIJICIICHUE U TIOTJIOIICHUE TeTlIa.

11. N3yueHue 3aK0Ha COXpAHEHUS MAcChl BEIIECTB: IPOBEIECHUE SKCIIEPUMEHTA.

Tema 2. BaxkHeiilne npeacTaBuTe/ I Heopranuyeckux Bemects (11 yacos)

[IpencraBnenus o razax. 3akoH ABoraapo. Momnsipablii 00beM ra3oB. OTHOCHTENbHAS TIIOTHOCTh
ra3oB. OrmnpeneneHue OTHOCUTEIBHON MOJEKYJISIPHOM Macchl Ta3000pa3HOrO BEIIECTBA MO W3BECTHOMN
OTHOCUTENBHOM MI0THOCTH. OOBEMHBIE OTHOILIIEHHS Ta30B MPU XUMHUECKHUX PEaKIIHsIX.

TemmoBoit  »ddekT XUMHYECKOH peakIuH, TEPMOXUMHUYECKHE YypaBHEHUS, DOK30- U
SHJIOTEPMHUUECKHUE PEAKITUH.

PactBopsl. HacelleHHBIE 1 HEHACHIIIEHHBIE pacTBOPBI. PacTBOpHMOCTB BEeIECTB B BoAE. PaKTOPBHI,
BIIUSIIOIINE HA PAaCTBOPUMOCTH TBEPJIBIX U ra3000pa3HbIX BemecTB. CIOCOOBI BRIPAKEHUS KOHIICHTPAIHH
PacTBOPOB: MaccoBasi 10J1s1 PACTBOPEHHOI'O BEILIECTBA, MOJISIPHASI KOHIIEHTPALIMSL.

Knaccudukanus sHeopranndeckux coeaunennii. Oxcuapl. Kucnotel. OcHoBanus. Conu (cpenHue,
KHCIIbIE, OCHOBHBIE, JBOHHBIE). MexXayHapo/lHass HOMEHKIATypa HEOPraHMYECKUX COEAMHEHUI.
TpuBuaabHbIC Ha3BAaHUS OCHOBHBIX KJIACCOB HEOPTaHWYECKUX coequHeHnr. Du3ndeckrue U XxapakTepHbIC
XHMHYECKHE CBOMCTBA. [loilydyeHre OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTMHEHUM.

['eneTnveckas cBA3b MEXKAY KJlaCCaMU HEOPTAaHUYIECKUX COCTUHECHUM.

Botuucnenus (c ucnonvzosanuem 3aoanuii BIIP u OI'3):

- O6’béMa, KOJIMYCCTBA BCIICCTBA I'a3a IO U3BCCTHOMY €T'0 KOJINYCCTBY BCIICCTBA NI 06’béMy;

— 00BEMOB ra30B 110 YPABHEHUIO XUMHUECKOW PEeaKIInu;

2 OCHOBHOM TOCYJAPCTBEHHBIN DK3aMEH.



— [0 YpaBHEHHUSIM XUMHUYECKOW peaKIMM: KOJIMYecTBa BEIIeCTBA, 00bEMa, MAcChl IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, MacCe peareHTOB WIIN MPOTyKTOB PEaKIINH;

— C UCIIOJIb30BAHUEM TTOHITHS «MACCOBasi I0JIS BEIIECTBA B PACTBOPEY;

— C UCTIOJIH30BAHUEM ITOHSTHUS «MOJISIPHASI KOHIIEHTPAIIHMS PACTBOPESHHOT'O BEIIIECTBAY,;

— C UCIIOJIb30BaHUEM IPa)UKOB PACTBOPHUMOCTH JIJISl PACUETOB PACTBOPHUMOCTH BEIIECTB.

Ilpakmuueckue pabomoi:

12. Onpenenenue cocraBa Bo3ayxa.

13. Onpenenenue TemioBoro 3¢ dexra pacTBOPEHUS BEIIESCTB B BOJIC.

14. V3ydeHue 3K30TePMHUUECKUX PEaKIINH.

15. M3ydeHue S3HIOTEPMHUYECKUX PEaKIIUH.

16. M3yuenue 3aBUCUMOCTH PACTBOPUMOCTH BELIECTBA OT TEMIIEPATYPHI.

17. HaGnroreHre 3a pOCTOM KPUCTAILIOB.

18. M3yueHue CBOWCTB MEPEHACHIICHHBIX PACTBOPOB.

19. Onpenenenne KOHIIEHTPAIMK BEHIECTB KOJIOPUMETPHUUYECKUM METOAOM IO KaluOPOBOUYHOMY
rpaduky.

20. [IpoBeneHne peakIiy pa3IoKeHUs] KPUCTAIUIOTHAPATA.

21. Pemenue sKkcriepuMEHTAIBHBIX 3a1a4 10 TeMme «OcHoBanus. TernoBoii 3¢ ekt peakuun
THJIPOKCUA HATPUS C YTIIEKUCIIBIM Ta30M».

22. Pemienue 3KCiepuMEHTANIBHBIX 33724 1o TeMe «OcHoBaHus. Peakius HelTpaau3anumy.

Tema 3. Ilepuoanyeckuii 3axoH u [leprnoauyeckas cucTeMa XUMHYECKHX 3JIEMEHTOB
. K. MenneneeBa. CtpoeHue aToMOB. XUMH4YecKasi CBA3b. OKUCJINTEIBLHO-BOCCTAHOBUTEIbHbIE
peaxuuu (13 yacoB)

[lepuonnueckuii 3akoH. Ilepuonuueckas cucrteMa xumudeckux anemeHToB J[. M. Menneneesa.
CtpoeHue aToMOB. DJIEKTpOHHAS OpOMTanb. DHEPreTHYecKue YPOBHH W TOAYPOBHH aroma; s-, pP-, d-
opbuTanu. OJEKTPOHHbIE KOH(MUTypaluu U 3JEeKTpOHHO-Tpaduueckue ¢opmynbl aromoB. CTpoeHue
JJIEKTPOHHBIX 0005104eK aToMOB TMepBbIX 20 Xumuueckux a3yieMeHToB Ilepmonnueckoil cucremsl/l.
H. MenneneeBa: pacnpelneneHue  JJIEKTPOHOB IO  DHEPreTUYECKMM  YPOBHSM, IOJYPOBHSIMU
opbuTansiM. 3aKOHOMEPHOCTH M3MEHEHHUs paJnyca aTOMOB XMMHYECKHMX 3JIEMEHTOB, METAIIMYECKUXU
HEMETAJUIMYECKUX CBOMCTB IO TIpylnmaM U IepuojaMm. l3MeHeHne KHCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHUI XMMUYECKHUX IEMEHTOB B IEPUOJIaX U rpynnax.

DNEeKTPOOTPULIATEIbHOCTh XUMHUUECKHUX 3JIEMEHTOB. XMMHUECKasl CBA3b U €€ BUJIbI: KOBAJICHTHAs
NOJISIpHasi CBSA3b, KOBAJICHTHAsl HETIOJSIPHAs CBsI3b, HIOHHAS CBA3b. MexaHu3Mbl 00pa30BaHMs KOBaJEHTHON
U MOHHOMU CBSI3U. DJEKTPOHHBIE U CTPYKTYpHBbIE (OPMYJIbI BEIIECTB. TUIMBIKPUCTAIIIMUYECKUX PEIICTOK:
MOHHAsl, aTOMHAs, MOJIEKYJISIpHAs. M UX XapaKTEPUCTUKH.

Crenenp okxucnenus. OnpesneneHue CTENEHEW OKUCIEHHs aTOMOB B OMHAPHBIX COETUHEHUSX.
OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakMu. IIporieccsl okucaeHuss 1 BoCCTaHOBIEHUs. OKUCIUTENN U
BoccTaHOBUTENU. (COCTaBlIEHHE YpPaBHEHHMI INPOCTBIX OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX pPEAaKUUM U
paccTaHOBKa B HUX K03(pPULIMEHTOB MEeTOIOM 3JIeKTpoHHOTO OanaHnca. [Ipoekt. Bei6op Tembl. Pabora Haz
MPOEKTOM.

Ilpaxkmuueckue pabomoi:

23. MopenupoBaHue CTPOCHHUS MOJIEKYJ NpU TOMOIIM PUCYHKOB, MOJEJNEH, 3JIEeKTPOHHBIX
U CTPYKTYPHBIX (OPMYIL.

24. OmnpezneneHue TeMIIEpaTyphl IUIABICHUS BEIIECTB C Pa3HBIMU TUIIAMH KPHCTAILTHYECKUX
PELIETOK.

25. OnpeienieHne KUCIOTHOCTH TTOYBBI.



26. PenieHre 3KCiepUMEHTANbHBIX 3a/1a4 110 TeMe « OKUCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
W3ydenue peakiuy B3auMoJICHCTBUSA CyIb(UTA HATPHUS C IEPOKCUIOM BOJOPOIA».
27. Onpenenenue pH B X0/1€ OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

9 KJIACC
Tema 4. BemiecTBa n xumuueckue peakuuu (11 yacon)

OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAaHUs] XUMHUUECKuX peakuuil. Kiaccudukanus xumuueckux
peakuuil 1o pa3InYHbIM NpU3HaKaM. 3akoH ['ecca u ero cnencTeus. BeranciieHus o TepMOXUMHYECKUM
YPaBHEHUSIM.

[ToHsTHE O CKOPOCTH XMUMUYECKONW peaklnu. 3aKOH JeHCTBYIOINX Macc. PaKkTOpbl, BIUAIOIINE Ha
CKOpPOCTh XUMHUYECKOM peakuuu. DHeprus aktuBauuu. [lonsrue o katanuze. @epmeHTsl. MTHrHOUTOPEI.

[TonsaTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [Ipuamun Jle Hlarense. YcaoBus
CMEUICHUSI XMMHUYECKOTO paBHOBeCHs. PaKTOPBI, BIUAIOIMIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHS.
ITporno3upoBanue BO3MOKHOCTH NPOTEKaHUsI XMMUUYECKUX MTPEBPALLEHUI B PA3JIMUHBIX YCIOBUAX  Ha
OCHOBE TMpEJACTaBI€HUN 00 W3Y4YEHHBIX JJIEMEHTaX XHWMHYECKOH KHHETUKU M TEPMOJMHAMUKH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIMH. BakHbIE OKHCIMTENIM U BOCCTAHOBUTEIIU.
[lepmanranar kanus (xapakrepuctuka). CocTaBieHHE YpPaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTOIb30BaHUEM METO0/1a JIEKTPOHHOI'0 OajlaHca.

DNeKTpoIUTUYECKass AUCcOolMalys. XUMUYECKHE peakuuu B pacTBopax. Kpucramioruiaparsl.
ONEKTPOIUTHl U HEINEKTPOIUThI. CUIIbHBIE U ci1a0ble IeKTposnThl. CTeneHpb AUCCOoali, KOHCTaHTa
aucconmanuu.  MoHHoe — mpousBeneHue  Boabl. BomoponaHbIl  mokasarenb.  MIHAMKATOpEIL
ONEKTPOIUTHYECKAsT JUCCOLUALUS KUCIOT, OCHOBaHHUM U COJIEN.

Peakiiun moHHOro oOMeHa. YCIIOBUS NPOTEKAHUS PEAKIMHA MOHHOTO oOMeHa. MousekynspHble,
IIOJIHBIE U COKPALCHHBIE HOHHBIE YPAaBHEHUS peakiyil. KauecTBEHHBIE peaKIM HA NOHBI.

I'mpponus coseir. loHHBIE ypaBHEHHs THIPOIM3a colell. XapakTep cpelbl B BOJHBIX PacTBOpax
coJe.

Botuucnenusa (c ucnonwvzosanuem zaoanuii BIIP u OI'9):

— TEII0BOTO 3 (heKTa XMMUYECKON peakIuy M0 KOJIMYECTBY BEIIECTBA, Macce U 00BEMY,
MpOpearupoBaBIIETO WK 00pa30BABIIETOCS BEHIECTBA (TI0 TEPMOXUMHUECKOMY YPaBHEHHUIO PEAKIIUN).

Ilpaxmuueckue pabomoi:

28. Perrenune SKCIIepUMEHTATBHBIX 337124 110 TeMe « DJICKTPOITUTHYECKAS PEaAKITHSI.

29. PemieHune SKCIepuMEHTANBHBIX 3371249 TI0 TeME « DIEKTPOIUTHI M HEAJIEKTPOIUTHDY.

30. PenteHne 3kciepuMEHTANBHBIX 337124 110 TeMe « CUIIbHBIE U CITa0bIe DIIEKTPOIUTHDY.

31. M3ydeHue BIUSIHUS TEMIIEPATYPhI Ha JUCCOIUAIIHIO.

32. 3ydeHue BIUSIHIS KOHIIEHTPAIIUK PACTBOPA HA TUCCOIMAIIUIO.

33. N3y4eHune BIUSHUS PACTBOPUTEIIS HA JIUCCOLIUAIIHIO.

34. OnpenereHre KOHIICHTPAIMH COJIN TI0 3JIEKTPOIIPOBOTHOCTH PacTBOPA.

35. Pemenue sKcrepruMeHTaIbHBIX 3a/1a4 1Mo TeMe «Peakiuu nonHoro ooMena. Bzaumoseiicteue
THUAPOKCHUIA Oapus C CEPHOU KHCIOTOMY.

36. Onpenenenue pH pacTBOpoB.

37. Pemienune 3KCniepUMEHTANBHBIX 3a7a4d 1Mo TeMe «Peakums Herpammzanuu. B3anmonelicTBue
TUJPOKCHUIA HATPHS C COJITHOM KUCIIOTON.

38. Pemenue sxcriepuMeHTaIBHBIX 33/1a4 10 TeMe «Jleruaparamus comnein.

39. N3ydeHue BIUSHUS pa3InYHbIX (PaKTOPOB HA CKOPOCTh PEAKIIUU.

40. Onpenenenne XJI0pUI-HOHOB B TUTHEBOU BOJIE.



41. OmpeneneHre HUTPAT-UOHOB B MUTATENbHBIX PACTBOPAaX C MOMOIIBI0O HOHOCEIEKTUBHOTO
ANEKTPOJIa.

Tema 5. HemeTa/ibl 1 X coequHeHust (7 4acoB)

lNasorensl. XumMnueckue cBoicTBa ranoreHoB. CoeIMHEHUS TAJIOT€HOB.

Onementbl VIA-rpynnbl.  Xumuyeckue cBodcTtBa d3iieMeHTOB  VIA-rpynmnel.  CBolcTBau
coenuHeHus 1eMeHToB VIA-rpynmel. [IpencraBieHuss 0 XUMHUYECKOM IPOU3BOJICTBE U CBSI3aHHBIXC
HuM npodeccusix. KauecTBeHHbIE peakiiny Ha CyIbGUT-, CylIbGua- U cynbdar-anuonsl. Haxoxienue cepbl
U e¢ COCIMHEHUI B IPUPOJIC.

Onementbl VA-rpynnbl. A3zor. Ammuak. Conu ammonusi. KadecTBeHHas peakiusi Ha HOHBI
amMonus1. Coenunenus a3ora. KauecTBeHHbIE peakliMi Ha HUTPAT- U HUTPUT-AaHUOHBI.

®dochop. Coenunenus dochopa. KauecrBennas peakums Ha ¢ocdar-uonsl. [IpencraBneHus o
ranoreangax docdopa (111, V).

Onementsl [VA-rpynmel. Yriaepoa, amiotponHbie Momudukanuu (rpadur, anmas, dyiuiepes,
rpadeH, HAaHOTPYOKH ), PU3HUECKHE M XUMHYSCKHAE CBOWCTBA MPOCTHIX BelecTB. ancopommu. CoenuHeHus
yraepona. KauecTtBeHHass peakuusi Ha kapOoHar-uoHbl. bop. OcobenHoctu crtpoenust aroma. O0mue
MIPEICTABICHUS O (PU3NYECKUX U XUMHUYECKHX CBOWCcTBaxX. bopHas kucioTa.

Buotuucnenus (c ucnonvzosanuem zaoanuii BIIP u OI'9):

— MaccChl MPOAYKTa PEaKIUU 10 U3BECTHOM MaccoBor (00BEMHOM) none (%) ero BbIxoaa Ot
TEOPETUYECKH BO3MOXKHOTO;

— MaccoBoit (00beMHOI) 101 (%) BBIXO/a MPOAYKTA PEaKIMH [0 U3BECTHON Macce (00bEMy)
MCXOJHOTO BEIIECTBA U MPOAYKTA PEAKIUU;

— n30BITKa OJTHOTO U3 PEareHTOB (10 ypaBHEHUSAM XUMHUYECKUX PEaKIni);

— 00BEMOB Ta30B 10 YPAaBHEHUIO XUMHUECKOU PEaKIIHH.

Ilpakmuueckue padomoi:

42. PenieHre SKCIEPUMEHTANBHBIX 337124 110 TeMe «CBOMcTBa OpOMHON BOJBI.

43. PemieHue OSKCIEepUMEHTANBHBIX 3a7ady 1o TemMe «Hemeramnel. [amorensl. W3ydenue
(UBHYECKUX U XUMHYECKUX CBOMCTB XJIOPay.

44. PenieHne SKCIIEpUMEHTANBHBIX 3a/1a4 110 TeMe «[InaBneHne u KpucTamin3anus cepb».

45. Pemenue skcriepuMEHTANBHBIX 3a7a4 1o Teme «Hemerambl. M3ydeHne cBOMCTB CEpHUCTOTO
raza v CEpHUCTOM KUCIIOTBD.

46. Pemenne SKcriepuMEHTATBHBIX 33124 10 TeMe « OCHOBHBIE CBOMCTBA aMMHAKay.

47. OnpeneneHre aMMHAYHON CETUTPhI U MOYEBUHBI.

48. PenreHne SKCIIEpUMEHTANBHBIX 3a/1a4 3a1annii 23, 24 OI'D no XUMAC.

Tema 6. Mera/uibl M X coeqnHenus (6 yacon)

Mertannudeckasi CBSI3b M METaJUTUYECKasl KpUCTAJUIMYecKasi pererka (MIpUMHUTHBHAsST KyOudeckas,
00BEMHO-LIEHTPUPOBaHHAs  KyOuyeckasi, TIpaHEUEHTpUpPOBaHHAas  KyOuueckas, TIeKcaroHaJbHas
MJIOTHOYMAKOBaHHAsI). 3aBUCHUMOCTh (DU3UYECKUX CBOMCTB METAUIOB OT CTPOCHHUS KPUCTAJIIOB.
DIIEKTPOJIN3 PACIUIABOB M PACTBOPOB COJICH KaK OJUH U3 CIIOCOOOB MOTYUYEHHUS METAJIIOB.

Memannwt A-epynn

[Ilenounbie MeTamIbl: GU3NIECKHE U XMMUYECKHE CBOUCTBA.

[[lenoyHO3€EMENBbHBIE METAIIIIBI MATHUHN U KAIBIUNA: GU3NYECKUE U XUMUYECKHE CBOMCTBA MarHus
1 Kanblyg. BakHelIne coeaUHEHMS KajabLiMsd UM MarHus, cBoMcTBa. JKECTKOCTH BOIBI M CIIOCOOBI €€
YCTpaHEHHMUS.

3 Hymepanus maercs B COOTBETCTBHH C JeMOHCTpannoHaoi Bepcueit OI'D no xumun 2023-2024 yuebrOrO roza.



AmtoMuHUHI: QU3UYECKHE M XUMHYECKHE CBOMCTBA alMOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA aJIFOMUHUS.

Memannvt b-epynn

OCoOEHHOCTH CTPOEHUSI aTOMOB. SIBIICHHE «IIpOBajia» AJIEKTPOHA HA MPHUMEPE CTPOCHUS aTOMOB
XpoMma, Menu, cepeOpa. BaneHTHbIE COCTOSHUSI aTOMOB O-3JIEMEHTOB, CTCIICHH OKHCJICHHS aTOMOBB
COCIMHEHUSX. 3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOICTB OKCHIOB M THJIPOKCHIOB METAJIOB OT
3HAYEHHUS] CTENEHU OKUCJICHMSI OJJIEMEHTAa B COCIMHEHUU (HAa TMpUMEpe COSAMHEHHH Xpoma).
[TepBoHavanbHbIe MPEACTABICHUS O KOMIUIEKCHBIX COSAMHEHUSIX.

Menb u cepebpo: CTpoe€HHE aTOMOB, CTENEeHH oOkucieHus. OOmue KpaTKue MpeacTaBICHUSIO
¢U3NUEeCKUX ¥ XUMHUYECKHMX CBOMCTBaX TWPOCTHIX BEHIECTB (B3aMMOJCHCTBHE C KHUCIOTaMH-
OKHCIUTEISIMH ), 00 UX OKCHAAX, THAPOKCUIAX U COJSX; UX MpuMeHeHHnH. [IpeacraBienus 06 aMMHavyHbIX
KOMILIEKcax cepedpa u meau. KaduecTBeHHbIC peakiiny Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHHe aToMa, CTENEeHb OKWCIICHHUS. XapaKTepHCTUKa (U3NYECKUX U XUMHUYECKHUX
CBOICTB, MpUMeHeHue, aM(pOTepHble CBOWCTBA OKCHAA M TUApPOKcuAa. KadecTBeHHbIE peakluy Ha
KaTHOHBI [IMHKA.

XKeneszo: crpoenne aroma, creneHu OkuciaeHus. Okcuabl, ruapokcuiasl U conu xkenesa (1)u
xene3a (l1l), ux cocras, cBoiicTBa W mosyuyeHune. KadecTBEHHbIC peakiMd Ha KaTHOHBI jkene3a (2+)u
xenesa (3+).

Buotuucnenusa (c ucnonvzosanuem zaoanuii BIIP u OI'9):

— COCTaBa CMECEH ¢ UCIOIb30BaHUEM PELICHUS CUCTEM YPABHEHMUI;

— 10 YPaBHEHUSIM AJIEKTPOJIM3a PacIlyIaBOB U PaCTBOPOB BEILECTB;

— Pa3IMYHOTO THIIA 10 YPABHEHUSAM XUMUYECKUX PEAKIUH.

Ilpakmuueckue padomoi:

49. MonenupoBaHue METaJUIMYECKON KPUCTAIITMUECKON PEIIETKH.

50. Pemenue SKcepUMEHTAIBHBIX 3a7ady 1o TeMe «CpaBHUTENbHAS XapaKTepUCTUKA
BOCCTaHOBUTEJILHOW CIOCOOHOCTH METAIIJIOBY.

51. Pemienue sxkcnepuMeHTalbHbIX 3a/1a4 1o Teme «Kanbiuii u ero coenunenus. Bzanmoneiictsue
M3BECTKOBOM BOJIBI C YTJIEKUCIIBIM T'a30M».

52. Pemenne skcriepuMEHTAIBHBIX 3ama4 1o Teme «XKenmezo OKHCIEHHE Kelle3a BO BIIAXKHOM
BO3yXEM.

Tema 7. Xumus u okpyxawmas cpena (10 yacos)

OCHOBBI  JKOJIOTMYECKOW TIpPaMOTHOCTH. XHUMHYECKOE 3arpsA3HEHHE OKPYKAOWEH CpEbl.
DKojoruyeckue npoOaeMbl, CBSI3aHHBIE C COCIUHEHUSMH YIJIEpOJa, a30Ta, CEphl, TSHKEIBIX METalJIOB.
[Tonsitue o mpenenbHOo nomyctuMoil koHueHtpanuu BemectB (IIJIK). Pomp xumum B permienun
9KOJIOTMYECKUX IpobiieM. BrinonHeHne mpoekra.

Ilinanupyembie pe3yabTaTbl 0CBOCHHUS KYPCa BHEYPOYHOM 1eATeIbHOCTH

3aHgaTHsa B paMKax IMporpaMmbl HallpaBJICHBI Ha o0ecrieyeHue HOCTI/I}KGHI/Iﬁ IIKOJBbHUKaMHN
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPEIMETHBIX O6paSOBaTeJ'II)HBIX PE3YIbTATOB.

JIn4yHOCTHBIE pe3yJIbTAThI

JIn4HOCTHBIE PE3ybTaThl OCBOCHHUS IIPOIPAMMBI BHEYPOUHOU ACATEIBHOCTH JOCTUTAIOTCA B XOI€
o0y4yeHHsT XMMHUHM B €IUHCTBE Y4eOHONW M BOCHHMTATEILHOW MAEATENHOCTH MIKOJBl. OHHU OTpaXkaroT
TOTOBHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOH TO3UTHUBHBIX LIEHHOCTHBIX OpUEHTALUNN
pacIIMpPEHHE ONBITA ACATEIbHOCTH Ha €€ OCHOBE.

B cgpepe nampuomuueckozo éocnumanusi:



. MOHMMAHHWE 3HAYEHHsS XUMUYECKOW HAyKHM M TEXHOJOTUHU B JKU3HHM COBPEMEHHOTO
o0miecTBa, B pa3BUTUH IKOHOMUKHA POCCHM U CBOETO pernoHa.

B cpepe epasicoanckoeo socnumanus.:

J MPEJICTABICHUE O COLMAJIbHBIX HOPMax M IMpaBWIaX MEXJINYHOCTHBIX OTHOILIEHUIIB
KOJUIEKTHBE, IIPOSIBJICHIE KOMMYHUKATUBHOU KyJIBbTYPhI B PA3HOOOPAa3HON COBMECTHOM J1€ATEIbHOCTH.

B cghepe yennocmu nayunozo noznanus:

J MHUPOBO33PEHYECKUE  MPEJICTaBICHHs] O  BEIIeCTBE M  XUMHYECKOHW  peakluH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKA U HEOOXOJUMBIC /ISl IOHUMaHUS CYITHOCTH
HAYYHOU KapTUHBI MUDA;

J OCO3HAHHWE IICHHOCTM HAy4YHOTO TIO3HAHUA JUIS  Pa3BUTUS KaXJOro  4eJoBeKau
MPOU3BOTUTEIILHBIX CHJI OOIIECTBA B IIEJIOM, POJIM M MECTa HAyKH «XHMHs» B CHUCTEME HAYYHBIX
MPEJICTABICHU O 3aKOHOMEPHOCTSIX Ppa3BUTHUSI MPUPOJIBI, B3aUMOCBSI3AX 4YEJIOBEKa C MPUPOTHOMH
TEXHOJIOTMYECKOU Cpeiou;

. MO3HABaTE/IbHAsE MOTHUBAIMS M HHTEpeC K OOYYeHHIO, TOTOBHOCTb U CIIOCOOHOCTH
K CAaMOPa3BUTHIO M CaMOOOPa30BAHUIO, K UCCIIEI0BATEILCKON ACSITENbHOCTH.

B cipepe usuueckozo eocnumanus, opmuposanus Kyiomypvl 300p08bs U IMOYUOHATILHOO
bnazononyyus:

J OCO3HAHME LEHHOCTH YXH3HU, HEOOXOAMMOCTH COONIONICHHSI TpaBuil O€30MacHOCTH MPH
oOpalleHny ¢ XAMUYSCKIMHE BEIIECTBAMU B YUCOHBIX U KU3HESHHBIX CHUTYAIUIX.

B cghepe mpyoosoco eocnumanus:

J dbopMHUpOBaHME IIEHHOCTHOTO OTHOIICHUS K HCCIEAOBATEIIbCKON JeATEeIbHOCTH KaK
K BBICOKO BOCTPEOOBaHHON B COBPEMEHHOM OOILIECTBE.

B cghepe sxonocuueckozo éocnumanus:

° OCO3HAHHUC HGO6XOI[I/IMOCTI/I OTHOLICHUA K IMPUPOJAC KAK K HUCTOYHUKY KU3HU Ha 3€MJ'I€,
OCHOBE €¢ CYIIICCTBOBAHUS,

. OCO3HaHHE TTI00aTbHOT0 XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel X PelIeHHS;

° CIIOCOOHOCTH MPUMCHATH 3HAHUSA, MMOJYYACMBIC IIPU U3YUCHUN XUMUH, OJI PCIICHHA

3a/1a4, CBSA3AaHHBIX C OKPYKalolle Cpesiou;
. TOTOBHOCTD K YYaCTHIO B TPAKTUUYECKOMN JEATEIHHOCTH SKOJOTUYECKON HATIPABICHHOCTH.

MeTaﬂpe}IMeTHLIe Pe3yJIbTaThbl

MeTtanpeaMeTHble pe3ylbTaThl 00yUYaIOUUXCs, OCBOMBIIMX IMPOTPaMMy Kypca BHEYPOUHOMN
JESATENIbHOCTH « XUMHUS YBJIEKATEIbHO U IPOCTO» OCHOBHOI'O 00IIEr0 00pa30BaHUsl, BKIIFOYAIOT:

. YCBOGHHE  MEXKIUCHUIUIMHAPHBIX  (MEXIPEAMETHBIX)  MOHATHH,  OTPa)KarolIux
MaTepualbHOE €JUHCTBO MHUpPA U MPOLIECC MO3HAHUS (BEILECTBO, CBOMCTBO, SHEPTUsI, SBJICHHUE, HAYUHBIN
¢dakT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOPHUs, HAOIIOACHHE, U3MEPEHUE, UCCIIeI0OBAaHUE, DKCIIEPUMEHT
up.);

. OBJIQJICHHE YHUBEpCAJIbHBIMHU y4eOHBIMH JIEUCTBUSIMU (mo3HaBaTEeNbHBIMU,
KOMMYHHKATHBHBIMU, PETYJISTHUBHBIMU), BAKHBIMH JUIsi TOBBIIIEHUS S()PEKTUBHOCTH OCBOSHUS
coJiep>kaHusl yueOHOro mpeaMeTa, GopMUpOBaHUS KOMIIETEHIIHH, a TaKKe MPOESKTHO-UCCIIEI0BATELCKON
NESTEIIbHOCTH 00YYarONINXCs B Kypce XHUMHUH,

. CIOCOOHOCTH MX HUCIIOIH30BaTh B yU€OHOH, MO3HABATEILHOW U COITUATBHOM MTPAKTHKE.

Yuueepcanrvuvie yuebnvle noznasamenvbHvle O0eucmeus

B cghepe b6azo6bix nocuueckux oeticmsuii:

. HCII0JIb30BATh MPUEMBI IOTUYECKOT'O MBILIICHUS TP OCBOECHUH 3HAHUMN: pACKPBIBATh CMBICT
XUMUYECKUX MOHATUM (BBIIETSATh MX CYLIECTBEHHbIE MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3HC IPYTUMU
MOHSITUSIMH );



. aHaJM3UpPOBaTh, CPaBHMBAaTh, 0000IIAaTh, BBIOMpPATh OCHOBAHUSA IS KiIacCHUpUKAIIH
U cucreMaTtuisalmu XUuMHUUYCCKUX BCHICCTB U XUMHUUYCCKUX peaKuHﬁ;

. YCTaHABIIMBATh TPUYUHHO-CIICICTBEHHBIC CBSI3H MEXKITYy 00bEKTaAMU U3YICHHUS,
. CTPOUTD JIOTUYECKHUE PACCYKJICHUS (MHIYKTUBHBIE, ITyKTUBHbBIC, TI0 AaHAJIOTHUH);
. npeiaraTh KPUTEPUH U BBISBIISATH OOIIME 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B U3YIaeMbIX

nporieccax u sIBICHUSIX;

o JIEJIaTh BBIBOJIBI U 3aKITFOUCHHUS;

o NPUMEHSATh B TPOLECCe TIO3HAHUS TMOHATUSA (IPEIMETHbIE M METallpPEeIMETHEIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIIOIB3YEeMbIE B XUMHH, IPEOOpPa30BBIBATH MOJICIBHBIC
NpPEJCTAaBICHUS — XUMHUYECKUH 3HaK (CHMBOJ DJIIEMEHTa), XUMHUYecKas (opMylia W ypaBHEHHE
XUMHUYECKOH PEaKIM — TPHU PEIICHUH yYeOHBIX 3a7ad; C yU4EeTOM 3THUX MOJENBHBIX MPEACTaBICHUN
XapaKTepU30BaTh N3y4aeMbIe XHMHUSCKUEC BEIICCTBA U XUMHUCCKUC PEAKIIHH.

B cghepe 6azosvix uccredosamenvekux Oericmeuii (Memoo08 HAYYHO2O NO3HAHUSL Beuecms U
A61eHUl)!

. NPUMEHSATh METOJbl HAyYHOTO TIO3HAHUS BEIIECTB M SBJICHUH Ha 3MIMPUYCCKOM
U TEOPETHYECKOM YPOBHSX B yUEOHOI 1M03HABATEIBHON U IIPOCKTHO-UCCIIC0BATEIILCKOM e TEIbHOCTH;

. UCIIONIb30BaTh  IOCTABJICHHbIE BONPOCHI B  KadyecTBE HMHCTPYMEHTa  IO3HAHUA
U CaMOCTOSITEIIbHO CTaBUTh BOIPOCHI;

. aHAIM3UPOBaTh (DAKTHI, BBIABIATH M (QPOPMYIUPOBATH MPOOJIEMYy, ONpPENENATh Leib
U 3aJ1a4d, COOTBETCTBYIOIINE PEUICHUIO TIPOOIEMBI;

. npeiaraTh ONMCATEIbHYIO WM OOBSCHUTEIBHYIO THUIIOTE3y M OCYIIECTBISITHES
MIPOBEPKY;

o MPOBOJIUTh M3MEPEHUS HEOOXOMUMBIX TMapaMeTPOB, BBIUUCIEHUSA, MOJICITUPOBAHHE,

HaOJII0/IEHUS U SKCIIEPUMEHTHI (peaJIbHbIE U MBICIIEHHBIE), CAMOCTOSATENBHO MPOTHO3UPOBATH PE3YIbTaThl,
dbopmynupoBaTh O00O0OIIEHHS] W BBIBOJIBI MO pe3yJbTaTaM IMPOBEACHHOTO OIbITA, HCCIEI0BAHNUS,
COCTaBJIATh OTYET O MPOIETaHHOM padorTe.

B cghepe npuémos pabomei ¢ unghopmayueu:

J OpUEHTUPOBAThCA B PA3JIMYHBIX MCTOYHHMKAX HMHPoOpManuu (Hay4dHO-TIOMYJISIPHOU
JUTepaType Mo XMMHUHU, CIIPAaBOYHBIX MOCOOUsX, pecypcax HTepHeTa);

o aHATM3UpOBaTh  MHPOPMALMIO M  KPUTHYECKH OLEHMBATh €€  JIOCTOBEPHOCTh
Y HETIPOTHBOPEUUBOCTh, OTOMPATh U HHTEPIPETUPOBATH NHPOPMAIUIO, 3HAUUMYIO JJIsl pelIeHUusydeOHOM
3aJa4u;

. OPUMEHATh Ppa3MyHble METOAbl M (OPMYIHPOBATH 3aMpOChl MpPU IMOHMCKE U OTOOpe
uHpOpMaLuu, HeOOXOAMMOI [T BBIMOJIHEHUS YUeOHBIX 3a/a4;

J HCIOJIb30BaTh NH(POPMAIIMOHHO-KOMMYHHUKATUBHBIE TEXHOJIOTUU U Pa3IMYHbIE TOMCKOBBIE
CUCTEMBI;

. CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (hOpMy IpeacTaBiIeHUs WH(GOpMaLUU (CXEMBI,

rpaduku, TuarpaMMbl, TAOIUIBL, PUCYHKHU U T.I1.);

o MCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEICTBA PAOOTHI C XUMUYECKON MHpOpMaIuei.

Vuueepcanrvuvie yueOnvie KOMMYHUKAMUBHBL e DellcmeusaB

cghepe ymenus obwenust (NUCbMEHHOU U YCMHOU KOMMYHUKAYUL):

o NPEICTaBIATh TONYYCHHBIC pE3yJIbTaThl IMO3HABATEIBHON IESTEITLHOCTH B YCTHBIX
Y MIUCbMEHHBIX TEKCTAX;

o nyOJIMYHO BBICTYNAaTh C TPE3CHTAlMed pe3yJbTaTOB BBINOJHCHUS XUMHYECKOTO
IKCIIEPUMEHTA (MCCIIEI0BATENbCKOM 1a00paTOPHON WM MPAKTUYECKON paboThI, yueOHOTO IPOEKTA).

B cgepe ymenus yuebnoco compyonuuecmea (2pynnogou KOMMYHUKAYUU):



° y4acTBOBaTh B TPYIIOBBIX (opmax pabOTHI: TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOM
paboThI, OTIPEEIIATH CBOIO POJIb, PACTIPEACIISATE 3a7a4i MEXK/Ty WICHAMHU TPYIIIIbL;

° BBITIOJHATH CBOKO YacTh PaOOTHI, KOOPAUHUPOBATH CBOU JCUCTBUS C JCHCTBUSMU JAPYTUX
YJICHOB KOMaH/IbI, ONIPEIENISATh KPUTEPHH IO OIEHKE Ka4yecTBa BBIITOJIHEHHOW pabOTHI;

° pelaTh BO3HUKAIOIINE MPOOJIEMbl HA OCHOBE Y4eTa OOIIUX MHTEPECOB U COTJIACOBAHMS
MO3UINI, y4acTBOBaTh B OOCYXIIEHWH, OOMEHE MHEHHSIMH, «MO3TOBOM IITYpMe» H IPYyruXx ¢opmax
B3aNMOICHCTBHS.

OBnazicHuE YHUBEPCANbHBIMU YUEOHbIMU pecYIAMUBHbIMU OeUCcmeusamMu BKIOYACT
pa3BUTHE CaMOOPTraHU3aLMKM, CAMOKOHTPOJISI, CAMOKOPPEKIIMHU, B TOM YUCIIC YMEHUM:

° pemnath y4eOHBIC U UCCIICI0OBATEIbCKHUE 3a1a4H;

° CaMOCTOSITEIILHO BBIOMPATh CIIOCOO pEeIIeHHs yaeOHO! 3a/1a4uH, TUIAHUPOBATh CBOKO PaboTy
IIPH PEIICHUN yYeOHOW WIIH UCCIIeIOBATEIILCKOM 3a1a4u;

° HA OCHOBE IIOJIYYCHHBIX pe3yJlbTaToB (OpMYyIHUpOBaTh OO0O0OIIEHHUS U  BBIBOBI,
MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHUE MPOLIECCOB;

° AHAJIM3UPOBATH PE3YJIbTAThl: COOTHOCHTH CBOU JIEUCTBUSA C INIAHUPYEMBIMH PE3YJIbTaTAMMU,
OCYILIECTBIISATh CAMOKOHTPOJIb J€ATEIbHOCTH;

° KOPPEKTUPOBATH CBOIO ACATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

IIpenMeTHbIE pe3yJbTaThI 4151 00y4arommxcs 8 Kiaacca:

1) PAaCKpBIBaTh CMBICII OCHOBHBIX XMMMYECKMX IOHATHI: aToM, MOJeKyjaa, XMMUYECKUH
3JIEMEHT, METaJll, HEeMETaJlJI, aJUIOTPOIIUs, IPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOHAS
Y HEOJTHOPOJIHAsA ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIECTBA,
MOJIb, MOJIIDHAs Macca, MaccoBas J0JS XMMHYECKOrO 3JIEMEHTAa B COCIUHEHHUHU, MOJISIPHBIH 00BEM,
OTHOCHUTEIIbHAs TUIOTHOCTh I'a30B, OKCUJ, KUCIOTa, OCHOBaHHE, COJIb, aM(POTEpPHBIA OKCHUJ, aM(pOTEPHBIN
TUAPOKCHU I, XUMHNYCCKas peaKusi, KJ'IaCCI/I(bI/IKaHI/ISI pCaKHHﬁI p€akuru COCIUHCHU A, pCAKIIUH PA3JIOKCHUA,
peaKkuuy 3aMelleHus], peakii oOMeHa, 3K30- 1 SHJIOTEPMUYECKHE PEAKINN; TeII0OBOU 3D PeKT peakuuu;
AJIpO aTOMa, JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paJlyC aToMa, XUMUYECKas CBS3b, MOJISIpHAs
Y HETIOJISIPHAsl KOBAJIEHTHAS CBSI3b, MOHHAs CBA3b, MOH, KATUOH, aHMOH, PacTBOP, MacCOBas J0JIs1 BELLIECTBA
(mpolleHTHAsT KOHIIEHTpalusi) B PAacTBOpPE, MOJsSIpHas KOHLIEHTpAlMs BellecTBA B  PAacTBOPE;
JJIEKTPOOTPHULIATENBHOCTD, CTENEHb OKUCJICHMS, OKHCIUTENIM M BOCCTAHOBUTENN, OKHCIEHUE U
BOCCTaHOBJIEHHE, OKUCIUTEIbHO-BOCCTAHOBUTEbHbIE PEAKIIMH, METO/1 AJIEKTPOHHOTO OajlaHca;

2) WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX ITOHATHI U IPUMEHSTH ITH NOHSTHS
IpU OIMMCAHUHN BCHICCTB U UX npeBpameHHi’I;

3) UCIIOJIb30BaTh XMMHYECKYIO CUMBOJIMKY JUISI COCTaBJIeHHUs (DOPMYJT BELIECTB M ypaBHEHUH
XUMHUYECKHUX PEaKIINi;

4) ONpEAEIATh NPHUHAJIEKHOCTh BELIECTB K ONPEACICHHOMY KJacCy COEIMHEHUH 10
dbopMynaM; BUJbI XUMHUUECKOH CBSI3M (KOBAJIEHTHOM U MOHHOMN) B HEOPTraHUUYECKUX COCAMHEHUSIX;

5) pPAacKpBIBaTh CMBICI 3aKOHOB COXPAaHEHHMs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
[Tepnonnueckoro 3akona [[. 1. MenzaeneeBa, aTOMHO-MOJIEKYIIPHOM TEOPHUH, 3aKOHA ABOTajJpo U €ro
CJ'I@,ZICTBHIZ; HpeI[CTaBJ'IeHI/Iﬁ O HAY4YHBIX MCTOAAaX IIO3HAHHA, B TOM YHUCIIC ISKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAX UCCIICAOBAHUA BCUICCTB U U3YUCHUSA XUMHUYCCKUX peaKHHﬁ;

6) JIEMOHCTPUPOBATh IMOHMMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX
DJICMCHTOB OT HX IIOJIOKCHHA B HepnonnquKoﬁ CHUCTCMC, O0BACHATL CBSI3b IIOJOXKEHHSA JJIEMEHTAB
[leproauueckoii cucreMe ¢ paclpeneeHUEM IEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, IOypOBHAMU
opOUTaNISIM aTOMOB IEPBBIX YETHIPEX MEPUOJIOB;



7) KJIaCCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTHl; HEOpPraHMYECKHE BEIIEeCTBA; XWMHUYECKUE
peaxiuu (110 YHUCITy U COCTaBY YYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUNIOBOMY YD PEKTY);

8) XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKIE CBOWCTBA OKCHJIOB, KHCJIOT,0CHOBAHUI
U COJIEM, TEHETUYECKYI0 CBA3b MEXKJy HUMH, MOATBEPXKAas NPUMEPAMH MOJIEKYJIAPHBIX YpPaBHEHH
COOTBETCTBYIOIIUX XUMHUUYECKHUX PEAKIIMIA;

9) OOBSCHATH M TPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX COCTaBa
Y CTPOEHHUSI; BO3MOKHOCTH MTPOTEKAHUS XUMUYECKUX IIPEBPALLEHUN B PA3JINYHBIX YCIOBHSIX;

10)  BBIUHCIATE MOJSIPHYIO Maccy CMECH, MOJIBHYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa
B COCIMHEHHM; MAacCOBYIO JIOJI0 XHMHYECKOTO »JeMeHTa 1o (opMmysie COeIWHEHHs; HAXOAWUTh
npocTelnyio (GopMyily BemecTBa MO MAacCOBBIM MM MOJBHBIM JIOJSIM 3JIEMEHTOB; MAacCOBYIO JIOJIIO
BEIIECTBA B PAcTBOpPE, MOJISIPHYIO KOHLIEHTPALMIO BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUCThI IIO
YPaBHEHUSIM XUMUYECKON PEAKIINU;

11) MNPUMCHATbL OCHOBHBLIC OIICpAllMH MBICIIUTEIIEHON JACATCIIbHOCTH — aHaJIu3 M CHHTC3,
CpaBHCHHC, O606H_IGHI/IG, CHUCTCMATHU3allulo, KJ'IaCCI/I(bI/IKaI_II/IIO, BBIABJICHHUC IMPUYUMHHO-CICACTBCHHBIX
CBSI3e — I HN3YYUCHUA CBOMCTB BEIIECTB U XUMHYECKUX peaKHHﬁ; €CTCCTBCHHO-HAYYHBbIC MCTOIbI

MO3HAHUS — HAOII0/ICHUE, U3MEPEHHE, MOJICIIMPOBAHNE, SKCIICPUMEHT (PEaIbHBIN U MBICIICHHBIN) — JIIst
OCBOCHHS yU4E€OHOTO CO/ICPIKaHUS;

12)  cocTaBusATh YpaBHEHHs MPOCTBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (METOI0M
AJIIEKTPOHHOTO OanaHca);

13)  ycraHaBAMBaTH CBSI3M MEKAY pPEATbHO HAOMIOJAEMBIMH XMUMHYECKUMH SBICHUSIMUN
MPOLECCaMH, TTPOUCXOASIIIMMUA B MaKpO- U MUKPOMHUPE, OOBSICHATh MPUUYUHBI MHOT0OOpa3us BEIIECTB;
COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTUX YUYEOHBIX MMPEAMETOB;

14)  cnemoBath mpaBuiIaM 0€30MacHOM PabOTHI B TAOOPATOPUH TIPH HUCITOIB30BAHUH XMMHUYECKON
nocyAasl W O00OpPYIOBaHHSA, a TaKXKe TMpaBWiIaM OOpalleHusl C BelIeCTBAMH B COOTBETCTBHUHU C
HHCTPYKIUAMH BBIIIOJIHCHUSA J'Ia60paTOpHI)IX OIIBITOB W MPAKTHYCCKUX pa60T o MOJY4YCHUION
cobupaHnio Ta3000pa3HBIX BEHIECTB (BOAOpOJAa W  KHUCJIOPOJA), TMPUTOTOBIEHHUIO PACTBOPOBC
OTIPEJIETICHHON MacCOBOM JI0JIed pacTBOPEHHOTO BEIECTBA, PEIICHUIO SKCIEPUMEHTAIBHBIX 3aj1a4 Mo
TeMe «OCHOBHBIC KJIACCHI HEOPTAHMYECKUX COCTUHEHUIN;

15)  neMOHCTPUpPOBATH BaJCHHE OCHOBAMH XHMHUYECKON IPAMOTHOCTH, BKJIFOYAIOIICH YMEHHSI
0e30MmacHOro OoOpalleHusi C BEIIECTBAMH, MCIOIb3YEMbIMH B TOBCEJHEBHOW >KM3HH, a Tak)Ke 3HAHHE
MPaBHJI TOBEJICHUS B LENAX COEPEKEHUS 3I0POBbS U OKPYKAIOIIECH CPEIbl.

IIpeameTHblIe pe3yJbTaThl 1J1s1 00yuyaromuxcs 9 Kiacca:

1) pacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX TOHSATUH: XUMHUYECKUN 3IIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHUOH, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKHCIEHUS, XUMUYECKas peakius,
TeroBoH 3(QeKT peakuuu, MoJib, MOJAPHBIA O0BEM, pPacTBOP; HIIEKTPOJIUTHI, HEIIEKTPOIHUTHI,
JNEKTPOJIUTUYECKAs JUCCOLMALNSA, PEAaKUUd HOHHOTO OOMEHa, THAPOJIM3 cosiel, oOpaTUMbIeH
HeoOpaTUMbIE peaKlWu, OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE PEAaKIUU, OKUCIUTENb, BOCCTAHOBHUTEID,
OKHCJICHHE M BOCCTAHOBIIEHHE, OJJIEKTPOJIU3, aJUIOTPOIus, aM(OTepHOCTb, XHWMHUYECKasi CBS3b
(xoBaJIeHTHAas!, MOHHAs, METAJJINYECKast), MEXMOJIEKYJISIpHbIE B3aUMOIEUCTBUS (BOAOPOIHAS CBSA3b, CUIIBI
Ban-nep-Baanbca), KOMIUIEKCHBIE COETUHEHUS, KPUCTAUIMYECKUE PEUICTKU (MPUMUTHBHAS KyOuueckas,
00BEMHO-LIEHTPUPOBAaHHAs ~ KyOMuecKas, TpaHELEHTPUPOBaHHAs  KyOMuecKas, TIeKcaroHajbHas
IUIOTHOYIIAKOBaHHAs1), KOPpPO3Us METAJJIOB, CIUIABbl; CKOPOCTb XUMHYECKOW pEaKIMH, KaTaaus,
XMMHYECKOE PAaBHOBECHUE, FIIEMEHThl XUMUYECKONH TEPMOJAMHAMUKH KaK OJHOW M3 TEOPETHUUECKUX OCHOB
XUMUU; TIpeAesibHO gomyctuMas konueHTpauus (I11K);

2) WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKHUX ITOHITUN U IPUMEHATh 3T MOHATUS
IIpY ONMCAHMU BEILECTB U UX MIPEBPAILECHHIH;



3) HCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JJISi COCTaBJICHUs (hOPMYJI BEIIECTB U YpaBHEHHIA
XUMHYECKUX PEaKIUN;

4) pacKpbIBaTh CMBICI TEOPHUM JJIEKTPOIMTHUYECKOM AuccolManuy, 3akoHa l'ecca u ero
CJIEJICTBUH, 3aKOHA JEHCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH M3MEHEHUS CKOPOCTH XMMHUYECKON peakluu,
HAIpPAaBJICHUS CMEILIEHUSI XMMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT Pa3IMYHbIX (DaKTOPOB;

5) COCTaBJISITh yYPAaBHEHUS AJIEKTPOJIUTUYECKOM NHUCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeH;
MOJIHBIE W COKpAUICHHbIE YpaBHEHHsS peakUuid HMOHHOTO OOMEHa; peakUuid, MOATBEPKIAOIINX
CYLIECTBOBaHHME I€HETUYECKON CBSA3M MEXIY BEIIECTBAMH PA3IMUYHBIX KJIACCOB; PACKPBIBATH CYIIHOCTH
IPOIIECCOB THPOJINA3A COJNIEH MOCPEACTBOM COCTABJICHUS KPATKUX MOHHBIX U MOJICKYJIIPHBIX YpaBHEHUH
peaKIuii, CyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA  IOCPEACTBOM  COCTABIICHUS
AIIEKTPOHHOTO OanaHca STHUX peakluii; MpeICKa3bIBaTh XapaKkTep Cpeabl B BOJHBIX PaCTBOPAX COJICH;

6) XapaKTepu30BaTh (OMUCHIBATh) (DU3MUECKHE U XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB
(kuciopon, o30H, rpadur, anmmas, 6op, azor, docdop, cepa, XJI0p, HATPHUH, KaIHH, MarHUi, KaJbIIUi,
ATIOMHUHUM, KeJe30, MeJlb, LIMHK, cepedpo) U 0Opa30BaHHBIX UMM CIIOKHBIX BEIIECTB, B TOM UYHUCIE HX
BOJIHBIX PACTBOPOB (aMMHaK, XJIOPOBOAOPO/I, cepoBOA0poI, okcuasl yraepoaa (11, IV), azora (L, I, 11,1V,
V) u dochopa (III, V), cepwr (IV, VI), cepaucrasi, cepHas, azotHasi, pochopHasi, yroyibHas, OKCHIbI U
ruapokcuabl MmetaiioB [A—IIA-rpynn, antomunus, meau (11), nunka, xxenesa (11 u 11I); nosicusATe cocras,
OTJENIbHBIE CITOCOOBI MOYYSHHS M CBOMCTBA CIOKHBIX BEIIECTB (KUCIOPOJICOAEPKAIINE KACIOTHI) XJI0pa,
aszoTucTasi, OOpHas, YKCyCHas KHUCIOTBI M uX conu; ramoreauasl kpemuus(IV)u docdopa (11 u V);
okcun u ruapokeu xpoma(Ill), mepmanranaT kamus);

7) OMKCHIBATh POJIb BKHEHIIMX HM3Y4YaeMbIX BEUIECTB B MPUPOJHBIX IMpOLIECCaX, BIUSHUE
Ha JKUBBIE OPTaHU3MBbI, IPUMEHEHUE B PA3IMYHBIX OTPACIAX HKOHOMHKH, UCIOIb30BAHUE JUISL CO3AaHUS
COBPEMEHHBIX MaTE€pUAIOB U TEXHOJIOTUH;

8) OPOBOJUTH PEaKIUH, IOATBEPKAAIONINE KAYeCTBEHHBI COCTaB pPAa3IUYHBIX BEIIECTB,
pacrio3HaBaTh OMBITHBIM ITyTEM COJIEPIKAIINEcs B BOJHBIX PAaCTBOPAaX MOHBIL: XJIOPUA-, OPOMUA-, HOAUI-,
cynbdar-, ¢docdar-, kapOoHar-, cynbPuT-, CyIbPuI-, HUTPAT- U HUTPUT-UOHBI, TUAPOKCUI-HOHBI,
KaTHOHBI aMMOHWSI, MArHUs, KaJIbIIMs, ATFOMUHHMS, XKele3a (2+) u skenesa (3+), meau (2+), 1IMHKA;

9) cienoBaTh IpaBwiaM Oe30macHOil paboTel B J1TaOOpaTOpUM MPU  HCIOJIb30BAHUU
XMMHUYECKON MOCYAbl M 000PYZOBaHUS, a TaKKe MpaBUiIaM OOpallleHHs C BEIECTBAMU B COOTBETCTBHU
C MHCTPYKLMSIMU BBIIIOJHEHUsI J1a0OpaTOPHBIX ONBITOB M MPAKTUYECKUX PabdOT MO MOJIYYEHUIOU
cOOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKUCIIOTO Ta3a) U PEUIeHHUI0 SKCIEPUMEHTAIbHBIX
3aJa4 MO TeMaM Kypca; MpPEeACTaBIATh pPe3yJIbTaThl SKCIEpUMEHTa B (OpMeE BBIBOJIOB, JJOKA3aTEIbCTB,
rpaduKOB, TAOIUI U BBISBIIATH SMINPUIECKHE 3aKOHOMEPHOCTH;

10) *puUMEHSATh OCHOBHBIC OINEPAIMM MBICIUTEILHON JEATSIPHOCTH (AHAIU3 W CHUHTE3,
CpaBHEeHHE, 0000IIeHne, CUCTEMATH3AIIHIO, BHISIBJICHHE TPUYHMHHO-CIICICTBEHHBIX CBSI3€H) MPH U3yYCHUN
CBOWCTB BEMIECTB W XHMHYECKHX PEAKIHWH; BIAJETh E€CTECTBEHHO-HAYYHBIMH METOJAMU ITO3HAHHS
(HabmoieHne, U3MEepeHHe, MOACTUPOBAHNE, SKCIIEPUMEHT (pealbHbII U MBICIIEHHBIN));

11) npumeHATs TpaBwiIa 0E30IACHOTO OOpalleHHs C BEIIECTBAMH, HCIIOIb3yeMBbIMHB
MOBCEHEBHOM KHU3HU, NPAaBUIIa TIOBEACHUS B LIEISAX COEpexKEeHUs 3J0POBbs M OKPYKAIOLIEH MPUPOIHOM
cpeibl; MOHMMAaTh Bpel (OMACHOCTh) BO3ICWCTBUS Ha JKUBBIE OPraHU3Mbl ONPEACICHHBIX BEIIECTB,
MOSICHATH Ha IpUMeEpax crocoObl YMEHBIIECHHUS U MPEIOTBPALLEHUS X BPEIHOTO BO3JIECHCTBUS, 3HAUCHHE
YKUPOB, OETIKOB, YIJIEBOOB ISl OpraHU3Ma 4YeJI0BeKa.



TemaTnyeckoe IIaHUPOBaHHuE”

Ne Tembl 3aHATHH Kou-Bo JesiTeIbHOCTH 00y4alOUIUXCsl / PEKOMEH/10BAHHbIE JJIeKTPOHHBIE PeCypChl
n/n 4acoB (opmbl poBeIeHNns 3aHATHI
8 kiacc (34 gaca)
Tema 1. IlepBonayanbHbie xumMuuyeckue noHsaTus (10 yacon)

1 | Xumust — BaxkHas 00s1acTh 1 e VYuacrue B Oecelie 0O paCKpBITHH CMBIC/IA M3ydaeMbix | Poccuiickas 5J€KTpOHHAs IIKOJIa.
€CTECTBO3HAHMS U IIPAKTUYECKON MOHATUH; Xumus. 8 kiace. Ypok «IIpenmer
ACATCIIBHOCTH YCJIIOBCKaA ) yd4acTue B 6ece11e O pOJIM XUMHUHU B IIPUPOAC U KU3HU XHUMHUHU. BeIJ_ICCTBa U UX CBOICTBa»

YyeJoBeKa, ee CBSI3h C JPYTrUMH HayKaMH. (https://resh.edu.ru/subject/lesson/15
@opma nposedenus samsmuii: 00CyxaeHue, Oecena, | 21/start/)
JIMCKYCCHH, PEIICHUE KEHCOB

2 | MHCTpyKTa) 10 TEXHUKE O€30I1aCHOCTH. 1 e VYuyacTHe B OOCYXICHHHM XapaKTEPUCTUKH HAyYHBIX
Ilpakmuueckasn paboma Ne 1** METOI0OB U3yUCHHUSI IPUPO/IBL;

«3HaKOMCTBO C XMMHYECKOii MOCY 10, C e pabora B mapax [Uis M3y4eHHs MPAaBHI [OJB30BAHHS
npaBuiaMi paboThl B 1a0OpaTOpHu U XUMHUYECKON MOCYyZ0N U TaOopaTOpHBIM 000PYIOBaHHUEM,
IpUEMaMH OﬁpaﬂleHHH Y HaGOPaTOPHHM a TakkKe TMpaBWwiaM OOpameHuss C XUMHYECKUMU
00opynoBaHKEM, HHPPOBBIMH BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUUSAMH II0
JlaTYMKaMH 000PYI0BaHHUS LIEHTPOB BBITMIOJTHEHUIO MPAKTUYECKUX padoT.

,»10uKa pocra-». llpakmuueckas @opma nposedenus 3ansamuil: 00CYXKIEHUE, POBEICHUE
paooma Ne 2* «Onpenenenue SKCIIEPHMEHTOB (Urpa)

CTPYKTYPBbI IJITAMEHI

3 | UncTsle BewecTBa U CMECH. 1 . Yuacrue B GIML-0IIPOCE O PA3IHIUU YHCTHIX Poccuiickas 9IeKTPOHHASI IIKOIIA.
Ilpakmuueckas paboma Ne 3* BEIIECTB U CMECei; TOMOT€HHBIX M TeTEPOreHHBIX cMeceil; | Xumus. 8 knacc. Ypok «HUncreie
«OnpeneneHne YUCThIX BELIECTB U o paboTa B mapax TpH CJIEIOBaHWM TpaBWiIaM | BEECTBAa U cMecH. CiocoObt
cMecei». I/IHCprKTa)K II0 TEXHUKE IOJIB30BAHUS XUMHNUECKOU nocyﬂofz’[ u HaﬁopaTOpHBIM pasaciICHuA cMecei»
0e3omacHOCTH obopynoBaHMeM, a Takke TpaBunam obpamenus c | (https://resh.edu.ru/subject/lesson/152

XAMUYECKHMH  BEIIECTBAMH B COOTBeTCTBUM  c | 2/start/
MHCTPYKLUHUSMH MO BBIOJHEHUIO TPAKTUUECKUX padboT

@opma npogedenus 3auamui: OOCy)IeHUE, OIUI-OMPOC,
MIPOBEICHHE DKCIIEPUMEHTA (UTpa)

4B crondue «TeMbl 3aHATUI» PACcCTaBJIEHbl YKa3aTEIU IPAKTHUECKUX PaboT i noarotosku kK BIIP — *; k TUA — **; k BcOIIl — ***,



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/

Huctele BelecTBa U CMECH.
Ilpakmuueckasa paboma Ne 4*
«IIpoBeneHne OYUCTKU BOJBI OT
PacTBOPUMBIX IIPUMECEN.
Ilpakmuueckaa paboma Ne 5*
«OmnpeneneHue BOAOINPOBOIHON U
TUCTUJUTUPOBAHHOU BOJABIY.

WNHcTpyKTax no TeXHuKe 0€3011acHOCTH

o PaGora B Tpymmax IS TUIAHUPOBAaHUSA W
MIPOBEJCHUSI XUMUYECKOTO IKCIIEPUMEHTA 10 Pa3/IeICHHUI0
cMecel BEIECTB;

o pabota B  rpymmax 1o BBICTPAUBAHUIO
Pa3BEPHYTOTO MUCHMEHHOTO M YCTHOTO OTBETOB C OMOPOM
Ha uHbOpMANUIO U3 Yy4YeOHUKA U JPYyrHue HCTOYHUKU
uH(pOpMaIlMK, TPAaMOTHOE HCIOJIb30BAHUE HW3YYCHHOTO
MOHATUIHOTO anmnapaTta Kypca XUMHUU.

Dopma nposedeHus SAHAMUL MIPOBE/ICHHE
HKCIIEPUMEHTOB (Urpa), IpoBeAeHHe MpodecCHOHaTbLHON
poObl, pelIeHne KecoB

Poccuiickast anekTpoHHas MIKoa.
Xumus. 8 kiacce. Ypok « Yucteie
BeniecTBa U cmecu. CrocoObl
pa3aeneHus cMecen»
(https://resh.edu.ru/subject/lesson/152

2/start/)

BemiecTBa 1 XUMHYECKHE PEAKIIHH.
Ilpakmuueckas paooma Ne 6***

«Onpenenenue, 10 Kakol TeMrepaTypsl

MOJKHO HAarpeTh BEIIECCTBOY.
Ilpakmuueckasn paooma Ne T*
«M3mMepeHune TeMIiepaTypbl KUTICHHSI
BOJIBI C TTIOMOIIIBIO JJAOOPATOPHOTO

TEPMOMETpA U IaTYUKA TEMIIEPATyph».
NHcTpyKTax Mo TeXHuKe 0€3011aCHOCTH.

Ilpakmuueckas paboma Ne 8***
«Ornpenenenue TeMiepaTypbl
KPHCTAJUTN3AI[H BEIIECTBAY.

WHcTpyKTax no TexHuke 0€301MacHOCTU

o PaGora B rpymnmax mo HaOMIOACHUIO U OMHCAHUIO
(bu3NYECKUX CBONCTB BEIIECTB;
. paboTa B rpyInax 1o cjieJ0BaHUI0 IPpaBUIaM

HOJIb30BaHUSl XMMUYECKOH MOCY 10 1 1a00paTOPHBIM
o0opynoBaHHEM, a TaKkKe IpaBHiaM OOpalieHus c
XMMHUYECKMMH  BEIIECTBAMM B COOTBETCTBHM  C
MHCTPYKIHSMH TI0 BBITTOJTHEHUIO TPAKTUIECKUX paboT
Dopma npogedenus 3anamuii: 00CyXJeHHUE, NPOBEJICHHUE
AKCIIEPUMEHTOB (Urpa)

Poccuiickas anexkTpoHHas mKona.
Xumus. 8 kiacce. Ypok «Pusnueckue
U xuMH4deckue sBieHus. [Ipu3znaku
XUMUYECKUX PEaKUUn. Y CIOBUS
TEYCHHS U BOSHUKHOBEHHUS
XUMUYECKUX PEaKLUiD)
(https://resh.edu.ru/subject/lesson/148

5/start/)

BemecTBa 1 XMMHUECKHE PEaKIUU.
Ilpakmuueckasn padboma Ne 9**
«M3ydyenune Gpu3nuecKux CBOUCTB
MeTaJIoB». IHCTPYKTaXK MO TEXHUKE
0e30macHOCTH

. Habmtonenne u omnucanue (U3MUECKUX CBOMCTB
BEIIIECTB;
o pabora B Tpymnmax II0 CII€OBAaHHUIO IPaBUIaM

MOJIb30BAHMSA XHMHUYECKOM NOCyAoH M J1abopaTOPHBIM
o0opyOoBaHHEM, a TaKkKe TMpaBwiaM oOOpaleHus C
XUMUYECKMMH  BEIIeCTBAMM B COOTBETCTBUHU  C
MHCTPYKIMSAMH 110 BBIIIOJTHEHUIO PAKTUYECKUX paboT
@opma nposederus 3ansamuii; OOCYXKICHHE, MPOBEICHUE
HKCIIEPUMEHTOB (Urpa), pelieHne KecoB

Poccuiickas anekTpoHHas 1MIKoa.
Xumus. 8 kiacce. Ypok «Duzndeckue
U XUMHU4eckue sisieHus. [Ipuznaku
XUMUYECKHUX PEAKINN. Y CIOBHS
TEUECHUS U BO3HUKHOBEHUS
XUMHYECKUX PEAKIUI»
(https://resh.edu.ru/subject/lesson/148
5/start/

duznyeckne U XMMUYECKUE SIBJICHHUSL.
Ilpakxmuueckas paboma Ne 10*
«M3ydyeHnne npu3HaKoB XUMUYECKUI

o VYyactie B 00CYXKIEHUU pa3iauuus (PU3HUECKUX U
XUMHYECKHX SBJICHUS, O0BSICHEHUH UX CYLIIHOCTH C TOYKH
3peHUsl aTOMHO-MOJIEKYJISIPHOM TEOPUH;

Poccuiickast 21eKTpoHHAs IIKOJIA.
Copepxanue Kypca « XUMUs»

(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/

peaKIuii: BBIICJICHUE U TIOTJIONICHHE
Teriay. MHCTPYKTaX M0 TEXHUKE
0€30I1aCHOCTH

o ydacTHe B OOCYXJICHUU TMPU3HAKOB XUMHUYECKHX
peaxiui, yCIoBUs UX MPOTEKaHUS;

. ydactue B Oecene 0 KIacCUPUKANNUNA XUMUIECKUX
peakumii (MO YHMCIy M COCTaBy pearupyromux |
00pa3yrommXxcs BEIIECTB).

o paboTa B rpyInax 1o cjie0BaHUI0 IpaBHiiaM
MOJIb30BAHUSI XUMUYECKOH MOCY0H 1 1a00paTOPHBIM
o0opyaoBaHHEM, a Takke MpaBuiIaM oOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMHU 10
BBIMIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIIBITOB.
DopmanposedeHUA3AHAMUI. MIPOBE/ICHHE
HKCIIEPUMEHTOB (Urpa), AUCKyccus, Oecena, 00CyKICHHE,
peLIEHHE KEWCOB

Ou3ndecKue U XUMHUYCCKUE SIBIICHHUS.
Ilpakmuueckasn paooma Ne 11*
«M3y4eHune 3aKk0Ha COXPAHEHUST MaCChI
BemecTBy. MHCTPyKTaxX 10 TEXHUKE
6e30macHOCTH

o VYdactre B 00CYXICHUH Pa3inuuil GU3NYECKUX U
XUMHYECKHX SIBJICHUH, PACKPBITHUA UX CYIIHOCTH C TOYKH
3peHUsl aTOMHO-MOJIEKYJISIPHON TEOPHH;

o pabota B mapax MO ONpEAENEHUI0 MPU3HAKOB
XUMUYECKHUX PEAKLNN, YCIOBUM UX ITPOTEKaHUS;

o yuactue B Oeceie 0 KiacCU(PUKAUU XUMHYECKHX
peakuuii (IO YHUCIy M COCTaBy pearupyrolmux |
00pa3yrommXcs BEIIECTB).

. pabota B rpynmax IO COOJIOJCHHUIO TPaBUI
MOJIb30BaHUsl XMMUYECKOH MOCY 0 1 1a00paTOPHBIM
o0opyaoBaHHMEM, a Takke NpaBwi oOpalieHuss ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUIHUSMH IO
BBITTOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIIBITOB.
Dopmanposedenus 3auamuii.  TPOBEICHUE
AKCIIEPUMEHTOB (Urpa), TUCKyCCHs, Oecena, 00CyKIaeHHE

Poccuiickas anekTpoHHas 1IKOJja.
Copepxanne Kypca « XUuMUsD)

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

10

Pemnrenue 3amau

o MareMaTHUecKue BBIYMCICHUS TPH  PEIICHUH
y4eOHBIX 3a7a4;

o paboTa B mapax MO BBICTPAaUBAHMUIO PA3BEPHYTHIX
MUCHMEHHBIX U YCTHBIX OTBETOB C OMOPO Ha HH(OPMAIIHIO
U3 yuyeOHMKAa M JIPyIMX MCTOYHHKOB, B TOM YHCIE
WNHurepHera.

Dopma  nposedenuss  3aHAMuUL:  PEIICHHE  KEHCOB,
00CyXIeHHe, MO3TOBOM MITypM

Poccuiickas anekTpoHHas 1MIKoa.
Conepxanue Kypca « XUMHSD»

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




Tema 2. BaxkHeiiue npeacTaBuTe/Iu Heoprannyeckux Bemects (11 yacos)

11 | [IpencraBieHus o razax. 1 o Vuactue B Gecele O packpelTMM — cMbicia | Poccuiickas 3JIeKTpOHHAs MIKOJIA.
Ilpakxmuueckas paboma Ne 12*[*** U3y4YaeMbIX MOHATHI, TPUMEHEHHE MOHATHH npu onrcanuu | Comepikanue Kypca « XuMus»
«Ompenenenne cocTaBa BO3AyXay. CBOWCTB BCIECTB U UX MPEBPAICHHIA; (https://resh.edu.ru/subject/29/)
I/IHCTp}’KTa)K 10 TEXHUKE 0E€30MMaCHOCTH ) pa60Ta B napax 1o CO6J’IIOI[6HI/IIO IpaBuI

Oe3omacHoil paboThl B 1a0OPATOPUU MPU HUCIOIB30BAHUU
XUMHYECKOW TIOCYIIbI U 00OpYyIOBaHHS, a TAKXKE MPaBUI
oOpalleHus ¢ TOPIOYNMH BEIIECTBAMHU B OBITY;

o paboTa B mapax 1o MIaHUPOBAHUIO U TPOBEIACHUIO
Ha TMPAKTHKE XUMHYECKUX IKCIEPUMEHTOB, MPOBEICHHE
HaOo1eHus, (POPMYJTHPOBAHKE BBIBOJIOB TI0 PE3yJIbTaTaM
IKCIIEPUMECHTA.

Dopma npoeedenus 3ausamuil; POBEICHUE YKCIICPUMEHTA
(urpa), mpoBeneHne NTPoPeCCHOHATHLHON MPOOHI, PEelICHHE
KelcoB, Oecena

12 | TemnoBoit 3 heKT XUMHIECKOIM 1 . JleATenbHOCTh ~ OOYYarOmMXCS  BBICTpaMBacTCs | POCCHICKas JIEKTPOHHAS IKOJIA.
PEAKIMH. COTIJIaCHO MpaBmiaM Ge30macHoi paboThl B taboparopuu u | Comepxanne Kypca « XumMus»
Ilpaxkmuueckas paboma No 13*** IUIAHY TPOBEICHHS skenepumenta,  ompenensiercs | (https://resh.edu.ru/subject/29/)
«Omnpenenenue TemaoBoro apdexra C YYETOM TEMBbI BHITIOTHSAEMON MPAKTUIECKON PaOOTHI.
pacTBOPEHMS BEIIECTB B BOJIEN. Dopma  nposedenus 3AHAMUU. MIPOBEJICHUE
WHucTpykTax mo TexHuke 6€30macHOCTH AKCIIEPUMEHTOB (UTPa), pEIICHHE KeHCOB

13 | TepmoxuMHuUECKHE YpaBHEHUS. 1 o JleATenbHOCTh ~ OOYYarOIIMXCsl  BBICTpaMBaeTcs | POCCHICKAs IIEKTPOHHAS IIKOJIA.
Ilpakmuueckaa paboma Ne 14* COITIACHO TpaBMiIaM Ge30macHol paboTsl B nabopatopuu u | Cozmeprkanne Kypca « XUMHIsD)
«I/I3yquI/Ie 9K30TCPMHUUYECCKHX peaKHHﬁ>>. IUIaHy TPOBENECHUS OKCIIEPUMEHTA, ompenensaeTcs (https://resh.edu.ru/subject/29/)
Ipakmuueckaa paboma Ne 15* C YYETOM TEMBI BBIOJIHAEMOM IPAKTUYECKON PaOOTEL
«M3y4enue sHI0TEPMUIECKHX @opma  npoeedeHus SAHAMULL MpOBEICHUC
peakuuiny. MHCTPYKTax MO TEXHUKE SKCIIEPUMEHTOB (UTpa), pEIICHUE KEHCOB
0€30MMacHOCTH

14 | PacTBOpEI. 1 . JleATenbHOCTh ~ OOYYaroONMXCSl  BBICTpaMBaeTcs | POCCHICKas DJIEKTPOHHAS MIKOJIA.
IIpakmuueckas paboma Ne 16* COIIACHO TIpaBMiIaM Ge30macHoi paboTsl B 1abopatopuu u | Comepikanue Kypca « XUMHUD)
«3y4yenne 3aBHCHMOCTH IUIaHy TPOBEICHHS skcrepumenta,  onpenensiercs | (https://resh.edu.ru/subject/29/)
PacTBOPUMOCTH BEIIECTBA OT C YYETOM TEMBI BHITIOJTHAEMON MTPAKTUICCKON PaOOTEHI.

TeMrepatypb». MHCTpyKTax Mo TEXHUKE @opma  npoeedeHus SAHAMULL MIPOBE/ICHUE
6e30macHOCTH HKCIIEPUMEHTOB (Urpa), pelieHne Kencon
15 | PactBopbI. 1 . JlearenbHOCTh  OOydYaromuxcss — BBICTpauBaeTcsl | Poccuiickas 3JeKTpOHHAS MIKOJIA.

Ilpakmuueckasa paooma Ne 17*

COIJIaCHO MpaBuiIaM O6e30macHoil paboTsl B 1abopaTopuu U

Coneprkanue Kypca « XUMUSD»




«HaOnroieHne 3a pocToM KPUCTAIIIOBY. IIaHy  OpoBeneHHs — oKkcrepumenta, —omnpenensercs | (https://resh.edu.ru/subject/29/)
Ilpakmuueckasa paboma Ne 18* C YYETOM TEMBbI BBITOTHICMON TPAKTHYECKON pabOTHI.
«M3y4enue cBOMCTB MEePeHACHIIICHHBIX Dopma npoeedenus 3auAMUIL: IIPOBE/ICHHE
pactBOopoB». MHCTpyKTax MO TEXHUKE AKCIIEPUMEHTOB (UIpa), pelIeHne KECoB
0e301macHOCTH
16 | PacTtBOpEL . JleaTenbHOCTh  OOyYarOIIUXCs  BBICTpamBaeTcs | Poccuiickas 5J€KTpOHHAs IIKOJIA.
Ilpakmuueckas paboma Ne 19*** COTJIACHO MpaBmiIaM Oe30macHoi paboTsl B taboparopuu u | Conepxkanne Kypca « XuMus»
«OmnpeneneHue KOHIIEHTPALIMY BEIIECTB IUTAHY TIPOBEICHUS skcnepumenta,  ompenensierca | (https://resh.edu.ru/subject/29/)
KOJOPUMETPUYECKHUM METOI0M IO C YYE€TOM TEMBI BBIITOJHAEMOMN MPAKTUIECKON pabOTHI.
KaJIMOPOBOUHOMY IpaduKy». Dopma  nposedenus 3AHAMULL: MPOBE/ICHUE
WHCcTpyKTaX 10 TeXHUKE 0€30MaCHOCTH HKCIIEPUMEHTOB (UTpa), pelieHne KeHcoB
17 | PacTBOpBL. ° JleATenbHOCTh ~ OOYYarOIIMXCSl  BBICTpaMBaeTcs | POCCHICKAs DIIEKTPOHHAS MIKOJIA.
Ilpakmuueckaa paboma Ne 20* COTIIACHO MpaBHIIaM Oe30TacHoi paboTkl B 1aboparopun u | Conepxanue Kypca « XUMHUsD
«I[IpoBefieHrE pEaKIMK PA3I0KCHHS IJIaHy TIPOBENEHUS skcnepumenrta,  ompenensierca | (https://resh.edu.ru/subject/29/)
KPUCTaJIOTHIPATAY. C YYE€TOM TEMBI BBIITOJTHAEMOMN MPAKTUIECKON PabOTHI.
MHcTpyKTa) 1o TeXHuKe 0€30IacHOCTH Dopma  npoeedenus 3aHAMULL: NIPOBE/ICHHE
OKCIIEPUMEHTOB (UTpa), pellieHUE KeHCOB
18- | Pemenue 3anau o Berunicnenus npu pemeHuy y4eOHbIX 3a/1a4; Poccuiickas 271eKTpOHHAs IIKOJIA.
19 . ydacTue B 00CYKIeHHH pa3BEpHYTHIX muchbMeHHbIx | Comepikanne Kypea « Xumusy»
¥ YCTHBIX OTBETAX C ONOpoii Ha mH(opManmio u3 yuebuuxa | (https://resh.edu.ru/subject/29/)
U JIpyTUX HUCTOYHHUKOB, B TOM uucie MHrepHera. Popma
npoeedenus 3ansamuil: peleHne Keicos,
o0cyxaeHne
20 | Knaccuukanus HeOpraHIIecKux . Yuacte B 0OCyXjaeHHH  Kiaccudukaimu | Poccniickas 5J€KTpOHHAs IIKOJIA.
COCIMHEHUM. M3Y4aeMbIX BEIECTB I10 COCTaBY U CBOWCTBAM; Copnepxanne Kypca « XUMUI»
Hpakmullecmm paﬁoma No 21 *** ° IIPOrHO3UPOBAHUE CBOMCTB BEIIECTB Ha OCHOBE (https://resh.edu.ru/subject/29/)

«Perienune 3KkcriepuMEeHTANIbHBIX 3a/1a4
no teme «OcHoBanus. TernnoBoit ¢ ekt
peaxkuuy THAPOKCHUIa HATPUS C
YTJIEKUCIIBIM Ta30M».
Ilpakmuueckas paooma Ne 2
«Perenue 3KkcriepuMeHTANIbHBIX 3324
o teme «OcHoBaHus. Peakius
HeWTpanusauun». MTHCTpyKTa) 1o
TEeXHHUKE 0€30MacHOCTH

2***

OOIMIMX XUMHYECKUX CBOMCTB M3YyUEHHBIX KIIACCOB/TPYIII
BEIIECTB, K KOTOPBIM OHU OTHOCSTCS;

. pabora B Tpymnmax Mo COOJIOAEHUIO MpPaBUII
Oe3omacHoOil padoTHI B J1abOpaTOPUH MPH UCHOIH30BAaHUU
XMUMUYECKON MOCYJbl U 00OPYJOBaHUS, a TaKXKe IMpaBHII
oOpallleHus ¢ TOPIOYMMU BEIIECTBAMU B OBITY.

Dopma nposedeHus 3AHAMUU. MPOBEJICHUE
HKCIEPUMEHTOB (Urpa), pelieHne KeilcoB, o0CyXkKaeHue,
Oecenma




21

Pemenwue 3anaq mo teme */**
«I"eHeTnueckast cBsI3b MEXKy KJIaCCaMU
HEOPraHWYECKUX COETUHEHUIN

. CocraBiieHrne MOJIEKYJISIPHBIX YPaBHEHUH peakIuid,
WITIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA U CHOCOOBI
MOJIyYeHHS BEUIECTB M3YYEHHBIX KJIACCOB/TPYMII, a TaKXKe
HNOJTBEPAKIAIOLIMX T€HETUYECKYIO CBS3b MEXY HUMU;

o pabora B Trpynmax IO COOJIOAEHUIO IPaBUIl
0e3omacHoil paboThl B J1aOOPATOPUHN NPU HCIIOJIB30BAHUU
XMMHMYECKON ToCylbl U 000pYy/IOBaHHUsA, a TAaKKe IpPaBUII
oOpalleHus ¢ TOPIOYNMU BEIIECTBAMU B OBITY.

Dopma npogeoenus 3auAmMuIL: IIPOBE/ICHHUE
OKCIIEPUMEHTOB (WMIpa), peIIeHHuEe KEHCOB, OOCYXKIEHUE,
Oecena, MO3roBOH IITYpM

Poccuiickas 3eKTpoHHas MIKOJIA.
Copepxanue Kypca « XuMUs»

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

Tema 3. [lepuonnyeckuii 3axon u [lepuoanyeckas cucreMa xumudeckux yaementon /1. U.

CTpOCHI/Ie aTOMOB. XUMHYeCKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aknuun

MenpeieeBa.
(13 yacos)

2

[Tepuonnueckuii 3akoH. [leprnoanueckas . PackpeiTHe CMbICIAa HM3yYaeMbIX TMOHSATHH © | POCCHICKas IIEKTPOHHAS MIKOJIA.
23 | cucTeMa XUMHYECKUX 3JIEMEHTOB [Teproamaeckoro 3akoHa; Copnepxanne Kypca « XuMusi»
. . Menneneea. CTpoeHHE aTOMOB. . OOBSICHECHHE CBS3M TIIOJIOKCHHUS DIEMEHTAa B (https://resh.edu.ru/subject/29/)
Ilpaxmuueckas paboma Ne 23*[** Ileppuoguueckoit  cucremMe € COCTaBOM  aToMa,
«MonenupoBaHie CTPOCHHS MOTIEKYII pacupenelieHueM — JJIEKTPOHOB [0 DHEPreTUYECKUM
TIpH HOMOIIM PUCYHKOB, MOZIEIICH, YPOBHSIM, IO/~ YPOBHAM M OpOMUTANSIM y aTOMOB MEPBbIX
QJICKTPOHHBIX U CTPYKTYPHBIX (l)OpMy.]'I)). ‘IeTBIpéX IIEPHUOJOB;
WHCTpyKTaX 110 TEXHUKE OE30MaCHOCTH o MOJIETUPOBAaHUE CTPOCHUE aTOMa, DHEPIETUYECKUX
YPOBHEM W MOAYPOBHEH IIpU IIOMOIIM PHUCYHKOB,
AIIEKTPOHHBIX KOH(pUTypanui " JJIEKTPOHHO-
rpaduueckux Gopmyi;
o BBICTPAaUBAaHUE Pa3BEPHYTHIX INHCbMEHHBIX W
YCTHBIX OTBETOB C ONOPOI Ha MH(OpMAIHIO U3 yueOHUKA
U IpYyTUX UCTOYHUKOB, B TOM uHcie MHTepHeTa.
Dopma nposeoeHs. 3aHAMULL: [IPOBE/ICHUE
HKCIIEPUMEHTOB (UIpa), pelIeHUuEe KeilcoB, o0CyxaAeHue,
Oecesia, MO3TOBOH IITYpM
24- | XumudecKas CBA3b U €€ BUABL THIIbI 2 o VYuyactiie B OOCYKICHHMHM CMbICJIa H3ydaeMbIX | POCCHICKas DJIEKTPOHHAs LIKOJIA.
25 | KPUCTAJUTMIECKHUX PEIIETOK. NOHSTHH, IPUMEHEHUE MOHATHH Npu omucaHuu cBoWCTB | ComepikaHue Kypca « XUMUsL»

Ilpakmuueckasn paboma Ne 24**
«OrnpeeneHre TeMIeparyphbl TIABICHUS
BEILIECTB C Pa3HBIMH THITAMH
KPUCTAJUTHYCCKUX PEIICTOKY.

BCIICCTB U UX HpeBpameHHﬁ;

o ONpeAeeHuEe BHUJIOB XHMHUYECKOM CBSI3M B
COCTUHCHUSIX;
o OOBSCHCHHE TPUYMHHO-CICACTBEHHON  CBSI3U:

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




WHCTpyKTaX 10 TeXHUKE 0€30MacHOCTH

CTPOCHHE aTOMOB, BUJI XUMUYECKOHN CBSI3U B COCAMHEHUH,
TUI KPUCTAUTMYECKON pemeTky, (pu3nueckue CBOWCTBA
BEILIECTBA;

. MIPOTHO3UPOBAHNE CBOMCTB BELIECTB HA OCHOBAHUH
3HAaHUW O BHUJAX XUMHYECKOM CBSI3M UM THUNAX
KPUCTAITIMYECKUX PELIETOK;

o pabota B Tpynmax IO COOJIOJICHUIO TIPaBUI
Oe3omacHoil paboThl B J1aOOpaTOPUH MPHU UCIOIH30BAHUU
XMUMHUYECKON TOCYJbl U 00OPYJOBaHUS, a TaKXKe MPaBHII
oOpallleHus: C TOPIOYMMU BEIIECTBAMU B OBITY.

Dopma npogeoeHus 3auamui. MIPOBEICHUE
OKCIIEPUMEHTOB (UTpa), pelieHue KEHCcoB, OOCYXKICHHE,
Oecesia, MO3rOBOM MITYPM

26 | OKHCIIUTEIILHO-BOCCTAHOBUTEIILHBIE ° OnpeﬂeﬂeHHe CTEIEHEN OKHUCJICHUA atoMmoB | Poccuiickas QJICKTPOHHAA MIKOJIA.
peaxknunu. XAMHYECKUX 3JIEMEHTOB 10 (opmyiam, cocrasienue | Comepxanue Kypca « XuMHs»
IIpakmuueckan padboma Ne 25*[** opmysibl GrHApHBIX coepuHeHnH no crenenn okucienus | (https://resh.edu.ru/subject/29/)
«Ol'[peI[eJ'IGHI/Ie KHCJIOTHOCTHU IIOYBBD). aTOMOB XMMHWYECKUX 3JIEMCHTOB;

I/IHCTpYKTa)K 10 TEXHUKE OE€30IaCHOCTH ° pa60Ta B TIpynmax Io0 CO6J’IIOI[€HI/IIO IIpaBUII
Oe3omacHoOil padoTHl B J1aOOpaTOPUH MPHU UCIOIB30BAHUU
XMUMUYECKON MOCYJbl U 00OPYJOBaHUS, a TaKXe MpaBHII
oOpallleHus C TOPIOYMMU BEIIECTBAMU B OBITY.
Dopma nposedeHus 3AHAMUU. MPOBEJICHUE
HKCIEPUMEHTOB (Urpa), pelleHue KeilcoB, o0CyXkaeHue,
Oecena, MO3TrOBOM HITYPM, IIpOBEICHUE
podecCHOHANTBEHOM MPOOBI

27 | OKHCIUTENbHO-BOCCTAHOBHUTEIIBHBIC ° OmnpenencHue  CTEMEHEH  OKHUCICHHWS  aToMoB | POCCHICKas DJIEKTpOHHAs MIKOJIA.

peaKiuu.
Ilpaxmuueckas paboma No 26**[***
«Pemrenne sKcriepuMEeHTaTBHBIX 33124
1o TeMe «OKUCITUTENbHO-
BOCCTaHOBHTEIIbHBIE peakuuu. Vzyuenne
peaxkiuu B3auMoAecTBUA Cylb(uTa
HATpHS C IEPOKCHIOM BOJIOPOIaY.
WHucTpykTax no TexHuke 6€30MacHOCTH

XAMHYECKUX OJJIEMEHTOB MO0 (OpMyJiaM, COCTaBJICHUE
(dbopMyIibl OMHAPHBIX COEIMHEHUH MO CTETIEHU OKHCIIEHUS
aTOMOB XMUMHUYECKHUX JIEMEHTOB;

. PaGora B rpynmax 1o COONIOEHUIO TPaBUII
Oe3omacHoil padoTHI B J1abOpaTOPUH MPH HCIOIH30BAHUU
XUMHYECKON ToCyAbl U 000pyAOBaHUSA, a TaKXKe IPaBHI
oOpallleHus: C TOPIOYMMU BEIIECTBAMU B OBITY.

Dopma nposedeHus 3AHAMUU. MPOBEJICHUE
DKCIIEPUMEHTOB (WUrpa), pelleHue KeHCOB, OOCYyXKIEHUE,
Oecenna, MO3TOBOM MITYPM

Conepxanue Kypca « XUMHSD»
(https://resh.edu.ru/subject/29/)




28

OKuCAUTENHHO-BOCCTAHOBUTEIBHbBIE
peaKkiuu.

Ilpakmuueckan  paboma Ne 27**
«Omnpenenenue pH B XoJe
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuit». HWMHCTpyKTaxx 10 TEXHUKE
0e30macHOCTH

o OmnpeneneHue  CTeNeHEH  OKHUCICHHS ~ aTOMOB
XUMHYECKHX JJEMEHTOB 1o (opmyrnaMm, COCTaBICHHE
(dbopMyIIbl OMHAPHBIX COCTMHEHUH MO CTETICHU OKHCIICHUS
ATOMOB XMMHUYECKUX 3JIEMEHTOB;

o pabota B Trpynmax IO COONIOJCHUIO TPaBUI
0e3omacHoil paboThl B 1a0OPaTOpUU MPH HCIIOJIB30BAaHUU
XUMHUYECKON MOCYIbl U 000PYIOBaHUS, a TAKXKe MPaBUII
oOpalleHus ¢ TOPIOYNMU BEIIECTBAMU B OBITY.

Dopma npogeodeHus 3AHAMULL IIPOBEJICHHE
OKCIIEPUMEHTOB (HUTpa), peIIeHrue KEHCOB, 00CYKICHHE,
Oecena

Poccuiickast anekTpoHHas MIKoa.
Copepxanue Kypca « XuMUs»

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

30

OKHUCITUTETHHO-BOCCTAHOBUTEIILHBIE
peaxiuu.

Cocranenue ypaBHEHUN IPOCTHIX
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¥ pacCTaHOBKA B HUX

K03 (HUIIMEHTOB METOI0M JIEKTPOHHOTO
Oamanca * [ **

o OmpeneneHue OKHCIMTENS W BOCCTAHOBHUTEIS;
ydacTue B paccTaBieHuM KoddduiueHToB B cxemax
MMPOCTBIX  OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/'I
METOJIOM DJICKTPOHHOTO OalaHca;

o pabora B rpynmax mo HaOJIOICHHUI0O XUMHYECKUX
ONMBITOB O  IUIaHy, aHAJIW3y  pPE3yJNbTaTOB U
(GopMyIMPOBAHUIO BBIBOIOB.

Dopma  nposedenus  3amAmMull:  pelICHUE
o0cy»xJieHue, 6ecea, MO3roBOH IITypM

KEHCOB,

Poccuiickas 3eKTpOHHAs IKOJIA.
Coaepxxanue Kypca « XUMHUS»
(https://resh.edu.ru/subject/29/)

31

IIpoekT — 3T0 MpPOCTO

o [IpoBenenue IIPOEKTHO-KUCCIIE0BATENbCKOM
paboThI IO BHIOPAHHOM TEME;

° ucronb3oBanue UKT mis co3manus Moenci,
MOArOTOBKHY MIPE3EHTALMMN, JOKIIA0B 110 TEME.

Dopma npogedenus 3anamuil: 00CyXI€HUE, TUCKYCCHS,
pelIEeHHE KEWCOB

32

PaboTa Hax mpoexkToM

° [IpoBenenue MPOEKTHO-UCCIIEA0BATEIBCKON
paboThI O BHIOPAHHOU TEME;

° ucrosp3oBanne KT mns co3paHus Moenei,
MOATrOTOBKH IPE3EHTALINM, JOKIaJ0B IO TEME.

@opma nposedenus 3anamuil: 00CyXJIEHUE, TUCKYCCHS,
pelIeHHE KEeCOB

33

Pabota Hax nmpoexTom

° [IpoBenenue MIPOEKTHO-UCCIIEA0BATEIBCKON
paboThI O BHIOPAHHOM TEME;

o ucroyp3oBanne UKT mnst co3maHus Monenei,
MOArOTOBKH MPE3EHTALNM, JOKIaJA0B IO TEME.




Dopma npogedenuss 3aHamul: 00CYXICHUE, TUCKYCCHS,
pELIEHHE KEWCOB

34 | 3ammra npoekra. [TogBeseHre UTOTOB o BricTpanBanue pa3BEPHYTHIX YCTHBIX OTBETOB.
Dopma nposedenus: 3anamuil; 3alUuTa MPOCKTOB B Gopme
UTPBI
9 kiacc (34 gaca)
BemecrBa n xumuueckue peakuuu (11 yacon)
35 | Knaccubukamus XUMHUYSCKHX peaKiui o [IpoBenenne  BBIYMCICHHMI MO  XHMHYecKuM | Poccuiickas 57€KTpOHHAs IIKOJIA.
[0 pa3UYHBIM TpU3HaKaMm. 3akoH [ecca YPaBHEHHUSIM. Copepxanne Kypca « XUMUsD)
u ero cieacTsus. Pernenue 3anau Dopma  nposedenus  zauamuil:  peuienwe  keiicos, | (https://resh.edu.ru/subject/29/)
o0cy:xeHue, 6ecena, MO3roBOH IITypM
36 | [ToHsTHE O CKOPOCTH XUMUIECKOM . OObsicHEeHHEe W TMPOTHO3MPOBAHHME 3aBUCHUMOCTH | Poccuiickas 31eKTpoHHas KO,
peaxkuuu. CKOPOCTH XMUMHYECKO# peakiiuu OoT pa3inuHbix paktopos; | Comepixkanne Kypca « XMMHUA»
Hpakmuqecmm paﬁoma./Vil 39**[xx* ° IUIAHUPOBAaHWE W OCYUIECTBICHHE HA MPAKTHUKE (https://resh.edu.ru/subject/29/)
<<H3yquI/Ie BJIMSTHUSA Pa3JIMYHBIX XHMHUYECKHX DKCIIEPMMEHTOB, IPOBEACHHUEC HaOJIIOIeH S,
(haKTOpPOB Ha CKOPOCTH PEAKIIUN. bopmyrpoBaHue BEIBOJIOB 1o pe3yiapTaraMm
I/IHCprKTa)K 10 TEXHUKE 0€30I1aCHOCTH OKCIEepPHUMEHTA.
Dopma npogedeHus S3AHAMULL MPOBEJICHHE
OKCIIEPUMEHTOB (UTpa), pelieHue KeHcoB, O0CYXKICHHE,
Oecesa, MO3rOBOH IITYpM
37 | Tlonstue 06 0OPaTUMBIX U HEOOPATUMBIX o [IpoBeneHne BEIYHCICHUH. Poccwuiickas aneKTpoHHas MIKoJa.
XUMHYECKUX peakiusax. [Ipuaumn Jle Dopma  nposedenuss  3amsmuil:  pemeHue  keicos, | Conepxanue Kypca « XUMHD
[MaTense */** o0cyxeHue, 0eceia, MO3roBOH MITypM (https://resh.edu.ru/subject/29/)
38 | OKUCIUTETLHO-BOCCTAHOBUTEIILHBIC o [IpoBenenne  BBIYMCIEHWH JUIsI  pacCTaHOBKU | POCCHMICKas DJIEKTPOHHAs LIKOJIA.
peaxiuu */** K03 (HUIIMEHTOB METOIOM JIEKTPOHHOTO OaaHca. Conepxxanue Kypca « XUMHsD»
Qopma  nposedenus  zamsmuil:  peuienue  keiicos, | (https://resh.edu.ru/subject/29/)
o0cyxeHue, 6ecea, MO3roBOM MITYpM
39 | DnekTpoanTHIeCcKas IUCCOLUALHS. . Yuacthe B OOCYXKIEHUH CMBICIA H3ydaeMbix | Poccuiickas 31eKTpOHHAS MIKOJIA.

Ilpaxmuueckas paboma No 28**[***
«PerieHne SKCIIEpUMEHTAIIBHBIX 33124
1o TeMe: «IEeKTPOTUTHICCKAs
peakius». MHCTPYKTaK 10 TEXHHUKE

MOHSATUN, a TaKXKe CMBICIA TEOPHUU DJIEKTPOIUTHUYECKON
JIUCCOLMAIINY;

o IUIAHUPOBAaHUE M OCYIIECTBICHHE Ha MPaKTHUKE
XUMHUYECKHX 3KCIIEPUMEHTOB, MPOBEACHUE HAOIIOJCHMUS,

Conepxanue Kypca « XUMHSD»
(https://resh.edu.ru/subject/29/)




0€30I1aCHOCTH.

bopmyTupoBaHue BBIBOJIOB o pe3ysbTaTaM
IKCICPUMECHTA;
o pabota B Tpynmax IO COOJIOJICHUIO TIPaBUI

Oe3omacHoil paboThl B J1a0OpAaTOPUU MPH UCIOJIB30BAHUU
XUMHUYECKON MOCY bl U 000PY10BaHHUSI.

Dopma npogeoeHus 3AHAMULL MIPOBEJICHHE
OKCIIEPUMEHTOB (WUrpa), peIIeHHue KEHCOB, OOCYXKIEHUE,
Oecena

40 9HeKTpOJ'II/ITI/I‘IeCKaH aucconuanus. ° OO0BsgIcHeHue OPUYHNH SICKTPONPOBOAHOCTHBOIHBIX Poccuiickas QJICKTPOHHAA MIKOJIA.
Ilpakmuueckas paboma Ne 29*[** pacTBOPOB BEIIECTB; pasiudeHue cnadbix U cuiabHbIX | Conepikanue Kypca «XuMus
«PeieHne skcepuMEHTAIBHBIX 33124 3IEKTPOJIHUTOB; (https://resh.edu.ru/subject/29/)
0 TeMe «DIEKTPOJIUTHI U U IIAaHUPOBAHUE U OCYIIECTBICHHE Ha IIPAKTHKE
HCBJICKTPOJIMTBD). XUMHYECKHX 3KCIIEPHUMEHTOB, MPOBEICHHE HAOIIOICHUS,

Ilpaxmuueckas paboma Ne 30*/** dbopMynupoBaHue BBIBOZIOB o pe3yJsibTaTaM
«Pemrenne SKCIICPUMCHTAJIbHBIX 3a1a4 JKCIIEPUMEHTA;
110 TeMe «CHIIBHBIC U CIa0bIe . pabota B rpynme 1O COOJIIOJEHUIO TMPaBUI
SIEKTPOJIUTEI. 6e3omacHOi paboThI B JTA0OPATOPUU MPU HCTOIB30BAHUHI
WHcTpyKkTax mo TeXHuKe 6€30MacHOCTH XHUMUYECKOH MOCYIbl M 000y TIOBaHUS.
Dopma npogeodeHus S3AHAMULL MPOBEJICHHE
HKCIIEPUMEHTOB (UIpa), pelIeHUuEe KeilcoB, 00CyXAeHUE,
Oecena

41 | DneKTpOoIUTHIECKas TUCCOIAIINS. . [lnaHupoBaHWe W OCYIIECTBJIEHHE Ha TpaKTUKe | Poccuiickas SIeKTPOHHAS IIKOJIA.
Ilpakxmuueckaa paboma Ne 31*/** XUMHUYECKUX DKCIIEPUMEHTOB, MpoBeacHue Habmoaenus, | Conepxkanne Kypca « XuMus»
«M3yveHune BIUSHUS TEMIIEPaTyphl HA (GopmynupoBanue BBIBOJIOB o pesymnsratam | (https://resh.edu.ru/subject/29/)
JVCCOLIUAIUIO. HKCIIEPUMEHTA;

IIpakmuueckas paboma Ne 32*[** . pabota B TIpynmax IO COOMIONCHUIO IIPaBHII

« 3yueHne BIUSHHUS KOHIICHTPAIIUH
pacTBOpa Ha AUCCOIHAIIIION.
Ilpaxmuueckas paboma Ne 33*[**
«3yueHne BIUSIHUSL paCTBOPHUTEINS HA
JMCCOLIMAITUION.

Ilpakmuueckasn paboma Ne 34**[***
«Ormpenenenne KOHICHTPAIIUU COJIU 110
AIIEKTPOIIPOBOTHOCTH PAaCTBOPAy.
WNHCcTpyKTaX 10 TEXHUKE 0€3011acCHOCTH

Oe3omacHoOil padoTHl B J1a0OpAaTOPUU MPH UCIOJIB30BAHUU
XMUMUYECKOH MOCy/Ibl 1 000py10BaHUS.

Dopma npoeeoenus 3auAMUIL: IpoBe/IeHNUE
HKCIEPUMEHTOB (Urpa), pelieHne KelcoB, o0CyXkKaeHue,
Oecena, mpoBeeHne MPohecCHOHATBLHON MPOOBI




42

Peakuuu nonHoro ooOmMeHa.
Ilpakmuueckasa paooma Ne 35*
«PemeHne 3KCIIepUMEHTANIBHBIX 3a/1a4
o TeMe «Peakiuy HoHHOTO OOMEHa.
BianmoericTBre ruIpokcuaa 6apus ¢
CEpPHOM KUCIOTOW.

WHCcTpyKTaX 10 TeXHUKE 0€30MaCHOCTH

o [InaaupoBaHNe W OCYIIECTBICHHE HAa MPAKTUKE
XUMHYECKHX 3KCIIEPHUMEHTOB, MPOBEICHHE HAOIIOICHUS,
dbopMypoBaHHe BEIBOJIOB 1o pe3ynbTaraMm
IKCIICPUMEHTA;

o pabora B Tpymmax Mo COOJIOJICHUIO TPaBUII
0e30macHoOil paboThI B JTAOOPATOPUU TIPU HCIIOJIB30BAHUU
XHUMHYECKOHN TOCY bl B 000PYIOBAHHUS.

Dopma nposedeHus SAHAMULU MIPOBE/ICHHE
IKCIIEPUMEHTOB (UTpa), pelieHue KeHcoB, O0CYXKJICHHE,
Oecena

Poccuiickast anekTpoHHas MIKoa.

Copepxanue Kypca « XuMUs»
(https://resh.edu.ru/subject/29/)

43- | Peakuu HOHHOTO OOMEHA. o [InanupoBaHHE M OCYLICCTBICHHE Ha MpaKThHKe | POCCHICKas SIEKTPOHHAS IIKOJIA.
44 | Ilpakmuueckaa  paboma Ne  37* XMMUYECKUX SKCIIEPUMEHTOB, INpoBefeHue HabmoneHus, | Copepikanue Kypca « XUuMUs»
«Penrenne skcriepuMEHTaIbHBIX 33124110 (GopMynHpoBanue BBIBOJIOB 1o pesynbratam | (https://resh.edu.ru/subject/29/)
TEME «Peakiust HEUTpAIU3aLHH. IKCIIEPUMECHTA;
BsanmozeiictBue ruipokcuaa HaTpus C ° pabota B Trpynmax MO COONIOACHHUIO TIPABHI
COJISIHOM ~ Kucioron». Ilpakmuueckas 0e3omacHO paboOTHI B 1a0OPATOPUHU MPU MCIOJIb30BaHUU
paboma  Ne  38*/**  «Pemenue XUMHUYECKOH TI0CYIbl B 000PY10BAHHS.
OKCICPUMCHTAJIBHBIX 3a1a4 TI0 TEME Dopma nposeoenus 3aHAMUIL: IIPOBEJIEHUE
«[ernnparauus coneir». Ilpakmuueckan SKCIEPUMEHTOB (WTpa), pEIICHHE KeHCOoB, 0OCYKIeHHE,
paboma Ne A40*/[**  «Omnpenencuue oecena
XJIODUJ-MOHOB B  IIUTHEBOM  BOJEM.
Ilpakmuueckana padoma Ne AL*[**
«Onpenenenne HUTPAT-UOHOB B
MUTATENIbHBIX pPAacTBOpax C IOMOIIbIO
HMOHOCEJIEKTUBHOTO JJIEKTPOAAY.
WHCTpyKTaX 10 TeXHUKE 0€30MaCHOCTH
45 | T'mpponus conei. . [InaHupoBaHWE M OCYLIECTBIEHHE HAa IpaKTUKe | PoccHiickas 3J1eKTpOHHAs IIKOJIA.

Ilpaxmuueckas paboma Ne 36*/**
«Omnpenenenue pH pacTBopoB».
WNHcTpyKkTax no TexHuke 0€30MacHOCTH.
(ucnonvzosamo 3a0anust BIIP u OI'9)

XUMHUYCCKUX DJSKCIICPUMCHTOB, IMPOBCIACHUC Ha6JIIO,Z[eHI/ISI,

dbopmynupoBaHue BBIBOJIOB o pe3yibTaTam
AKCIIEPUMEHTA;
. pabota B Tpynmax IO COOJNIOJCHUIO TIPaBUIT

Oe3omacHoi paboTHl B JTaOOpaTOPUH TIPH UCIOIB30BAHUU
XUMUYECKON TTOCYIBI M 000pYAOBaHUSI.

Dopma nposedeHus 3AHAMUU. MPOBEJICHUE
DKCIIEPUMEHTOB (WUrpa), pelleHue KeHCOB, OOCYyXKIEHUE,
Oecenma

Copepxanne Kypca « XUMUI»
(https://resh.edu.ru/subject/29/)




Tema 5. HemeTa/ibl 1 uX coequHeHust (7 4acoB)

46 | I'anoreHsl. 1 o OmnpeneneHue XJI0puI-, OpOMUI- U UOTUI-MOHOB B | PoccuiicKas 31I€KTpOHHAs IKOJIA.
Ipakmuueckan paboma Ne 42%*[*** pacTBope; Conepxanue Kypca «XuMus»
«PerieHue 3KCIEpUMEHTAITBHBIX 32124 . IUIaHupoBaHKe u ocymiectieHne Ha mnpaktuke | (https://resh.edu.ru/subject/29/)
1o Teme «CBOMCTBA OPOMHOM BOABD». XUMHUYECKHX AKCIIEPUMEHTOB, IMPOBEJACHHE HAOJIOICHMUS,

IIpakxmuueckas paboma Ne 43**[*** dopmyupoBanne BBIBOJIOB 1o pesyabTaTam

«Pelienue sSKcriepuMEHTANBHBIX 33734 OKCIIEPUMEHTA;

o teMe «Hemerasbl. ['anorexsl. ° pa6oTa B TIpymnmne Io COOJIIOAECHUIO IIpaBUII

UsydeHne GUHICCKUX M XUMHICCKUX 0e3omacHOil paboThl B 1a0OPATOPUU MPU HUCIOIB30BAHUU

CBOMCTB Xj10pa». MHCTpyKTaX 110 XUMUYECKOH MOCY 1Bl U 000pYAOBaHUSI.

TEXHHMKE O€30I1aCHOCTH Dopma npogeoens 3aHAMUI: IIPOBEJICHUE
HKCIIEPUMEHTOB (Urpa), pelleHue KeicoB, 0OCYyKIeHUE,
Oecena

47 | Onementsl VIA-rpynisbl. 1 ° Ompenenenre Haauuus CyibQHUT-, Ccyiabdua- u | Poccuiickas sneKTpoHHAs MIKOJIA.
Ipaxkmuueckan paboma Ne 44* cysb(har-uOHOB B PaCTBOPE; Conepxanne Kypca «XuMus»
«Pemnrenue SKCHCPUMCHTAJIBHBIX 3a1a4 ° IUIAHUPOBAHUE M OCYIIECTBICHHUE HA IPAKTHUKE (https://resh.edu.ru/subject/29/)
1o Teme «IlnaBienue u KpuCTaIu3anus XUMHUYECKHX JKCIEPUMEHTOB, MPOBEICHUE HAOIIOICHWS,
cepbl». Ilpakmuueckas paboma Ne dbopMynupoBaHue BBIBOJIOB 1o pe3ynbpTataMm
A5F*[*** (PenieHne IKCIIEPUMEHTA;

OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMEC ° pa60Ta B TIpyHie 110 co6n}0)1er1}0 IIpaBUl

«Hemeranbl. 3y4yeHune CBOUCTB 6e3omacHOi paboOThI B JTA0OPATOPUU MPU HCTOIB30BAHUHI

CCPHHUCTOIO rasa u CepHHCTOﬁ KHUCJIOTBD). XUMHUUYECKOU TIOCY bl U 060py,HOBaHI/IH.

NHCTpyKTa) 10 TEXHUKE OE30MaCHOCTH. Dopma npogedenus 3AHAMUL. MPOBEAECHNUE
OKCIIEPUMEHTOB (UTpa), pelieHue KEHWcoB, O0CYXKICHHE,
Oecesia, MO3TOBOH IITYpM

48 | DnemeHTHI VA-TPYIIITHL. 1 ° [TnaHupoBaHWe M OCYIIECTBICHHE Ha TMpakTHKe | POCCHICKas JJIEKTPOHHAS MIKOJIA.
Ilpaxmuueckas paboma No 46**[*** XUMHYECKHX 3KCIIEPUMEHTOB, MpoBeaeHue HabOmoaeHus, | Comepkanue Kypca « XUMHUD)
«Pemenne dKCIEpUMEHTAIIBHBIX 3a4a4 bopMyupoBaHue BBIBOJIOB 1o pesyabTaraM | (https://resh.edu.ru/subject/29/)
o TeMe «OCHOBHBIE CBOMCTBA IKCIICPUMEHTA;
aMMHAKa». o pabora B rpynme MO COOJIOAECHUIO IPABUI

ITpakmuueckasn paboma Ne 47**[***

«OrmpeienieHue aMMHAYHOU CETUTPBI U
MOYEBHUHBI. MHCTPYKTaX MO TEXHUKE
0€30I1aCHOCTH

Oe3omacHoil paboTHl B Ta0OpAaTOPUU MPHU UCIOIB30BAHUN
XUMHYECKOHN TOCYAbI B 000PYIOBaHHUS.

Dopma npoeeoenus 3aHAMUU: MIPOBE/ICHHE
OKCIIEPUMEHTOB (UTpa), pelieHue KEeHcoB, O0CYXKICHHE,
Oecena




49- | DnemenTtsl [VA-rpynmsl. 2 o [TnaHupoBaHKe W OCYINECTBJCHHE Ha TpakTHKe | POCCHICKas JIEKTPOHHAS MIKOJIA.

50 | Ilpakmuueckas paboma Ne 48*** XMMHYECKUX DKCIIEPUMEHTOB, TpoBelncHue HaOmoaeHus, | Conepkanue Kypca « XHUMHsD
«PenreHne 3KCIepUMEHTANBHBIX 3aa4 (bopMynMpoBanue BBIBOJIOB 1o pesyabratam | (https://resh.edu.ru/subject/29/)
o 3aganusam 23, 24 OI'D o XuMum. OKCIIEPUMEHTA;

I/IHCprKTEDK 10 TEXHUKE 0€301TaCHOCTH ° pa6oTa B TIpynme 1o COOJIIOIEHUTO IIpaBUIJI
6e3omacHoil paboThl B 1a0OpaTOPUU MPHU HCIOJIB30BAHUU
XHUMHYECKOHN TOCY bl B 000PYIOBAHHUS.
Dopma nposedeHus SAHAMULU MIPOBE/ICHHE
AKCIIEPUMEHTOB (MTpa), pelIeHrne KeMcoB, 00CYyKIeHUE
51- | Pemenue 3amau 2 ° [lpoBeneHHWe  BBIUMCICHHMH 10  XHMHYeCKHM | Poccuiickas J1eKTpOHHAas MIKOJIA.
52 YPAaBHEHUSIM. Copepxanue Kypca « XUMUs»
Dopma  nposedenusi  3aHAMUU: ~ PEIICHUE  KEHCOB, (https://resh.edu.ru/subject/29/)
o0cyXJIeHue
Tema 6. MeTaJuibl M UX coeHenus (6 yacon)

53 | Metaubl. 1 o [TnanupoBaHKe M OCYINECTBICHHE Ha MpakTHKe | POCCHICKas JIIEKTPOHHAS MIKOJIA.
Ilpakmuueckaa paboma Ne 49*[** XUMHYECKAX DKCIIEPUMEHTOB, MpoBeaeHne Habmoxenus, | Conepikanue Kypea « XUMHA»
«MogenupoBaHue METaUTHYECKON bopmyupoBaHue BBIBOJIOB o pesynbraram | (https://resh.edu.ru/subject/29/)
KPUCTaJITHIECKOM PEIICTKI. IKCIIEPUMEHTA;

I/IHCprKTa)K 10 TEXHUKE 0€30ITaCHOCTH ° pa60Ta B TIpynmne 1mo CO6J‘IIOI[€HI/IIO npaBuI
Oe3omacHoil paboTHl B 1a0OpaTOPUU MPHU KCIIOJIB30BAHUN
XUMHYECKOHN MOCYAbI B 000PYIOBAHHUS.
Dopma npogeoeHus S3AHAMULL MIPOBEJICHHE
AKCIIEPUMEHTOB (UTPa), pelIeHrne KeMcoB, 00CyKIeHNE

54 | Meransl. 1 . [TnaHupoBaHKe M OCYIIECTBICHHE Ha TpaKTHKe | POCCHICKas DJIEKTPOHHAS MIKOJIA.
Ilpakmuueckan paboma Ne 50**[*** XMMHYECKUX DKCIIEPUMEHTOB, TpoBeaeHue Habmonenus, | Coaepxkanue Kypca « XUMH»
«PeleHne 3KCNepUMEHTAIBHBIX 33724110 bopMyTupoBaHue BBIBOJIOB 110 pesynsraram | (https://resh.edu.ru/subject/29/)

TeMe «CpaBHUTETbHAS 9KCIICPUMEHTA;
XapaKTCPUCTHKA BOCCTaHOBHTEIHLHOM ° pa60Ta B TIpynme 1o co6ﬂ}o)1eHI/1}o TIpaBUI
CrocOOHOCTH  MeTaioB». HWHCTpyKkTa) 6e3omacHO paboThI B 1a00OpaTOpUu MPU UCIOJIB30BAaHUHU
IO TEXHUKE O€30IIaCHOCTH XUMHYECKOHN TOCYAbI B 000PYIOBaHHUS.
Dopma npoeeoenus 3auAMUIL: IIpOBe/IeHNUE
AKCIIEPUMEHTOB (MTpa), pelIeHne KecoB, 00CYKIeHNE
55 | Metamns! A-rpymnin. 1 o [InannpoBaHMe W OCYNIECTBICHHE HAa IpPaKTHKe | POCCHACKas 3IEKTPOHHAS IIKOJIA.

Ilpakmuueckan padoma Ne S51**[***

«PCI_HGHI/IG 3KCH€pHMCHTaHBHLIX 3a1a4
no teme «Kaapmuii U ero coeauHEHHS.

XUMHUYECKHX HIKCHEPUMEHTOB, NMpOBEIEeHUE HaOII0JeHMUS,
(dbopMyIIMpoBaHHE BHIBOJIOB IO pe3ysbTaTaM
AKCIIEPUMEHTA;

Conepxxanue Kypca « XUMUSD»
(https://resh.edu.ru/subject/29/)




B3anMonelicTBre U3BECTKOBOM BOJEI C
yrﬂeKI/ICJIbIM ra3omM».
HNHCcTpyKTaX MO TEXHUKE O€30IaCHOCTH

o pabora B rpymnmne 1O COOMIONEHUIO MPaBUII
Oe3omacHOi paboTHI B 1a0OPAaTOPUU MPU HCIIOJIB30BAHUH
XMMHUYECKOU TIOCYAbI U 000y 1OBaHHUSL.

Dopma npoeedenus 3aHAMUIL: MPOBE/ICHUE
HKCIEPUMEHTOB (UTpa), perIeHue KeicoB, 00CyKIeHNe

56 | Meramnsl b-rpynm. 1 . [lnaHupoBaHWE W OCYIICCTBICHHE Ha MpaKTHKe | PoccuiicKas S1eKTPOHHAS IIKOJIA.
Ilpakmuueckan paboma Ne 52%*[*** XHMHYECKUX SKCIIEPUMEHTOB, TpoBeaeHne Habmogenus, | Conepkanue Kypca « XHUMUsD
«PenieHne SKCrepUMEHTAIBHBIX 3314110 (bopMynMpoBanue BBIBOJIOB 1o pesyabratam | (https://resh.edu.ru/subject/29/)
teme: «Kenezo Oxucienue xenesa BO IKCIICPUMEHTA;

BJI&)KHOM BO3yXC». U pabota B rpymnmne MO COONIOACHUIO TIPABHI
MHCTpyKTaX 10 TeXHUKE 0e3011aCHOCTH 6e3omacHOi paboThl B J1a0OpaTOPUU MPU UCIOJIB30BAaHUU
XHUMUYECKOH MOCYIbl 1 000y IOBaHUS.
Dopma nposeoeHus SAHAMULL MIPOBE/ICHHE
IKCIIEPUMEHTOB (UTpa), pelICHUE KEHCOB, 00CYKICHHE
57- | Pemenue 3a1au 2 . IIpoBenenne MaTeMaTHYECKMX BBIYMCIEHUH 0 | Poccuiickas >IeKTpOHHAs 1Ko,
58 XUMHYECKAM yPaBHCHUSIM. Conepskanue Kypca « XuMHsD
@opma  nposeedenus  3auamuil:  peumleHMe  Kekcos, | (https://resh.edu.ru/subject/29/)
o0cyXIeHue
Tema 7. Xumus u okpy:xawmas cpena (10 yacos)

59 | OCHOBBI 3KOJOTHYECKON TPaMOTHOCTH. 1 o [MpoBeneHne MaTeMaTHYECKUX BBIYMCICHHN 1O | POCcHCKas SIIEKTPOHHAS MIKOJIA.
XUMHUECKOE 3arps3HEHNE OKPY KAIOIIEH XUMHYCCKHM YPABHCHHSIM. Coneprxanue Kypca « XUMUsS»
cpemsl */**, Dopma  nposedenus  3anamuil:  pemieHne  Kelicos, | (https://resh.edu.ru/subject/29/)

o0cyxIeHne

60 | Dxosoruyeckue MPoOIEMBI, CBSI3aHHBIE C 1 o [TpoBeneHne MaTeMaTWYeCKUX BBIYMCICHHN O | PoccHiCKas SJIEKTPOHHAS MIKOJIA.
COEIMHEHUSIMH yTJIepOJa, a30Ta, Cephl, XHUMHUYECKUM YPaBHCHUSIM. Conepxanue Kypca «XUMUs»
TSOKEJTBIX METAJLIOB */**, @opma  nposeedenus  3auamuil:  pelleHue  Keicos, | (https://resh.edu.ru/subject/29/)

00CyXaeHNE

61 | [ToHsaTHe O MPEACTBHO IOMYyCTUMOM 1 . IIpoBesieHre MareMaTHMYECKUX BBIYMCIEHHUH Mo | Poccuiickas sIeKTpoHHAs IIKOJIA.
koHueHTpanuu Bemects (ITIK) */**. XUMHUYECKUM YPABHEHUSIM. Copepxanne Kypca « XUMUI»

Qopma  nposedenus  zamsmuil:  peuienue  keiicos, | (https://resh.edu.ru/subject/29/)
o0cyXIeHue

62 | IIpoekT — 3TO MPOCTO 1 ° [IpoBenenmne MTPOEKTHO-KUCCIICIOBATEIHCKON

paboThI 110 BEIOPaHHOI TeMe;
o ucroyp3oBanne KT mis co3panus Mouene,

MOATOTOBKHU MPE3CHTAINH, TOKJIAI0B 10 TEME.




Dopma  nposedenuss  3aHAMUU: ~ PEIICHUE  KEHCOB,
o0cyxaeHNe

63- | Pabota Hax IpoekTOM . IIposenenue IPOEKTHO-UCCIIEI0BATENbCKOM
67 paboTHI IO BEIOPAaHHOM TeMe;
) ucronp3oBanne KT misg co3panus Mojenei,
MOATOTOBKHU MPE3CHTAIIHNH, TOKJIAI0B 110 TEME.
Dopma  nposedenuss  3aHAMUU:  PEIICHHUE  KEHCOB,
o0cyxeHue
68 | 3amura mpoekTa. [logBeneHre HTOroB . BricTpanBaHue pa3BEpHYTHIX YCTHBIX OTBETOB.

Dopma  nposedeHuss  3aHAmMUU:  3alIUTa  MPOCKTA,
JIMCKYCCHUsI, 00CYKIEHUE







