VTBepiKaar;

< .ﬂn}igkmg,{f \% 256\ Zeg? " " Tebems U. A

Fpuikas No39 01:30,08.2023

JOHOJIHUTEJIBHAS OBIIEPA3ZBUBAIOIIASA ITPOT'PAMMA

«XUMHUS B JKH3HU YeJI0BEKA)
HarmnpaBneHHOCTh: ecTeCTBEeHHOHAYYHAS
YpoBeHb IporpaMMbl: 0a30BbIH
Bo3spact yuamuxcsi:14-16 qer

Cpoxk peanmzaruu:1 roa (68 1)

ABTOpP-COCTABUTEJIb:
Y4aureab XUuMHUN-0HOJIOTUH

I'nmaaepimena E.A

2023 roa






IosicuuTeabHAA 3aNMUCKA

AKTYaJIbHOCTh M Ha3HAYeHHEe MPOrPaMMbl

[Iporpamma paszpaGoTaHa B COOTBETCTBHHM C TpeOOBaHUSAMH (heepalbHBIX TOCyIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHJAPTOB OCHOBHOrOo oOmero ooOpaszoBanus (matee — @OIOC  0O00),
OpUEHTHpPOBaHa Ha OO0eCleYeHHWEe WHAMBUIYAIbHBIX MOTpeOHOCTEH OOyyaromuxcs M HalpaBiieHa Ha
JOCTHKEHHUE IUIAHUPYEMBIX pPE3y/lIbTaTOB OCBOEHHS IPOrPaMMbl OCHOBHOTO OOIIEro o00pazoBaHUs
C YUYCTOM BBIOOpA YYaCTHHKAMHU 0Opa30BaTENIbHBIX OTHOIICHHH KypCOB BHEYPOUHOM JESATENbHOCTH. JTO
MO3BOJIsIET 00ecreunTh eAMHCTBO 00s3aTenbHbIX TpeboBanuii GI'OC OOO BO BCEM MPOCTPAHCTBE
HIKOJILHOTO 00pa30BaHUA: HE TOJIBKO HAa YPOKE, HO U 3a €ro MpejesiaMu.

[IporpamMMa BHEYpPOUYHOI AEATEIHLHOCTU 1O XMMHH OCHOBBIBA€TCS Ha COUYETAHHH J1a0OpPaTOPHBIX
UCCIICIOBAaHUN C HCIOJb30BaHUEM OOOpYJOBAaHUS LEHTPOB OOpPa30BaHMA €CTECTBEHHO-HAYYHOMH
HanpaBieHHocTH «Touka pocta» U (HOpMUPOBAHHS LEHHOCTHOTO OTHOLICHHS K TPUPOJE, 3HAHHSIM,
3JI0POBBIO, YEPE3 OPraHU3AINI0 UCCIEA0BATEIbCKON U AKCIIEPUMEHTATBHON AESITENbHOCTH.

[Ipn peanuzamuu mporpaMmbl Kypca BHEYPOUHOH JeATEIbHOCTH «XHUMHS —YBJIEKATEIbHO
U TIPOCTO» UCHOJB3YyeTCsl 000pyI0BaHHE LIEHTpa 00pa30BaHUsl €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTU
«Touka poctay, 4TO MO3BOJISET:

J COBEpLIEHCTBOBATh YCJOBHS MOBBILLIEHUS KauecTBa 00pa30BaHUs B ILIKOJIE IO y4eOHOMY
npeaMeTy «Xumus»;

J pacIupsATh BO3MOKHOCTH OOYYarOIIMXCS B OCBOCHHM Y4Y€OHOIro IpeaMera «XuMUs»
U TMpOorpaMM BHEYPOUHOW JESATEIBHOCTH U JOIMOJIHUTEIBHOIO 00pa3oBaHMsl €CTECTBEHHO-HAyYHOU

HAIPaBIEHHOCTH;
. O0TpabaThIBaTh MPAKTUYECKHUE YMEHHUS MO Y4eOHOMY MpEaMETy «XHUMHUs», HEOOXOIUMBbIE
U1l pemienus 3ananuii Beepoccuiickoit onuMiuansl mkoJbHUKOB (Hanee — BcOIll), Bcepoccuiickux

poBepouHbIX pabot (xanee — BIIP), rocynapcTBenHoit utTorooit arrecranuu (nainee — ['MA);

o dbopMupoBaTh (YHKIIMOHATHLHYIO TPAMOTHOCTH O0YYaAIOITUXCS.

3amaveil memarora, paboOTalOLIETO IO TMpOrpaMMme, SBISETCS pPa3BUTHE Yy OOYyYaromIMXcs
MO3HABATEIILHOTO MHTEpeca K IKCIEPUMEHTaIbHOW M HMCCIEAOBATEIhCKOM YacTh y4eOHOTo MmpeaMera
«XuUMHSA», B TOM YHUCIIE:

. yepe3 yriayOJeHue 3HAaHUW O XMMHUYECKHMX BEIECTBAX, JEMOHCTpAIUs WX 3HAYCHUS
JUISL TIPUPOJIBI U YETIOBEKA,

. dbopMUpOBaHNE YMEHUS CAMOCTOSTENILHO MPOBOIUTH OIBITHI M UCCIIEIOBAHUS;

. pPa3BUTHE YMEHUS JI€JIaTh BBIBOJIBI O CBOMCTBAX BEILIECTB, UX BaXKHOM POJIA B KU3HU

YeJI0BEKA U OO0IECTBA;
° pa3BUTHE YMEHHS y4YaCTBOBaTh B  IPOEKTHO-HCCIEIOBATEIBCKOW  JCSATEILHOCTH
¥ CAaMOCTOSITEITLHO OPTraHU30BBIBATH €€;

L4 Pa3BUTHEC HABLIKOB KOMMYHUKAIIHUH, Ha6J'IIOIIaTCJ'ILHOCTI/I, TBOPYECKOT'O BOO6pEl)KCHI/ISI.

BapuaHThl peaju3anuy nporpaMMsl 1 (p)OpMbI IPOBEACHUS 3aHATHHI

[Iporpamma paccunMTaHa Ha opraHuzanuio paboTel ¢ oOyuatommmucs 8-9 kiaccoB B oObeme
68 vacos.

1 OdgopmiieHne mporpamMMmbl Heo0XxoauMo npusectH B coorBercrBHe ¢ IloJio:keHuem o pabouei
nporpaMMe y4eOHbIX NpPeAMETOB, Y4eOHbIX KYPCOB (B TOM 4YHCJIe BHEYPOUHOIl [1eATEJbHOCTH),
npunATeIM B 00.



3aHATUS [0 TPOTrpaMMe IMPOBOAATCS B (OpMax, MO3BOJSIOMMX OOYYarOIIMMCS BbIpabaThIBATh
HaBBIKM TPOBEIEHUS SKCIEPUMEHTAa M HUCCIEAOBaHMs (HAapUMep, MPaKTUYeCKOH paboThl, MpPOEKTa,
MOMCKOBBIX U HAyYHBIX MCCIIEJOBAHUM, BUKTOPHH, SKCKYPCH, UTP U T. 1.).

IIporpamma MokeT ObITh peajlu30BaHa B TEUEHHE JBYX JIET, €CIM 3aHATHs mpoBoasrcs 1 pas
B HEJIEIIIO.

B3aumocBsi3b ¢ nporpaMMoﬁ BOCIIUTAHUA

[Iporpamma Kypca BHEYpOUHOW JAEATENBHOCTH paszpaboTaHa ¢ ydeToM pabodeil mporpaMmbl
BOCTIUTAHUS, YYUTBHIBACT IICUXOJOTO-TIEJArOTUYECKUE OCOOCHHOCTH BoO3pacTta oOydJaromuxcs 8-
9 xnaccoB. CoelMHEHHE Ha TMPaKTHKE OOydyarolled W BOCIHUTATENBHOM JIEATEIbHOCTH IIe/Iarora,
OpUEHTUPOBAaHUE €€ HE TOJBKO Ha MHTEUIEKTyaJIbHOE, HO U Ha HPABCTBEHHOE, COLMAIBHOE Pa3BUTHE
peOCHKa, MPOSBIIAETCS:

J B TMPOBEJACHUU HMHTEPAKTUBHBIX (OpM 3aHATHI, OOECHEUMBAIOIIUX BOBJICUEHHOCTh
00y4aroluXxcsi B COBMECTHYIO € [IEAaroroM U CBEpCTHUKAMU JAEATEIbHOCTD;

o B CO3/laHMM YyCIOBUHM JUIsi pa3BUTHUA U pealu3alid HMHTepeca O00ydaromuxcs
K CaMOpa3BUTHIO;

J B CTUMYJHPOBAHUU OOYYAIOIIMXCS K MHTEIUIEKTYaJbHOU JIEATENLHOCTH, (POPMUPOBAHUU
MHUPOBO33PEHHUSI HA OCHOBE Hay4YHOTO TIO3HAHMS MUPA.

PekoMeHnayeTcss MCIONIb30BATh JIaHHYIO MPOrpaMMy Ui IIKOJ C HU3KUMHU 00pa3oBaTEIbHBIMU
pesyabTatamu (nanee — IIIHOP), nns moaroroBku oOydyaromuxcs K yCIEIIHOMY BBITOTHEHUIO 3aJaHUN
I'MA, BIIP u pesynpraruBHOro ywactus Bo BcOIIl. Taxke mporpamMma Io3BOJSIET (OPMUPOBATH
y oOyuaromuxcst  (yHKIIMOHAIbHYI0O TI'PAaMOTHOCTh  (€CTECTBEHHO-HAYyYHYI0 M  UYHUTATENIbCKYIO).
B TemarnyeckoM TMIIaHUPOBAaHUM TPOTPAMMbl PACCTABIEHBI YKa3aTelu MPaKTHYECKUX paboT aus
moarotosku k BITP — *; k TUA — **; xk BcOIII — ***,

Conep:xanue Kypca BHEYPOUHOH AeITEJIbHOCTH

S8KUIACC
Tema 1. IlepBoHauaiabHbie xXuMuyeckue noHsiTusi (10 yacon)

XuMusi — BaxkHas 00JIaCTh €CTECTBO3HAHMS M TMPAKTHYECKOW AESITeNbHOCTH dYeloBeka. Poib
XMMHHM B KU3HM YeJIOBEKa. XMMHS B CUCTeME HayK. lIoHATHE O TEOPETHYECKHX U HSMIHMPHUYECKUX
METOJIaXx MO3HAHMS B €CTECTBEHHBIX Haykax. [IpeacraBiieHHss 0 HAyYHOM MO3HAHMM HA SMIUPHUYECKOM
ypOBHE: HaONIOACHHE, U3MEPEHUE, SKCIEPUMEHT, MOJIEIMPOBAHHE, BBIUMCICHHE; HAa TEOPETHYECKOM
YpOBHE: HayuyHble (DaKThI, MPOOJIeMa, TUIIOTE3a, TEOPHs, 3aKOH. VICTOUHUKH XUMHUYECKOW WMH(OpMaIuu.
[Tonatue o Meromgax pabOTHl ¢ XUMUYECKMMH BemiecTBamMu. OOOpyaOBaHHE NIKOJIBHOW XUMHUUYECKOU
naboparopuu. [IpaBuna 6e3omnacHoro ooparieHus ¢ BEIecTBaMu U JIabopaTOPHBIM 000PYI0BaHUEM.

Uuctele BemiecTBa U cMecu. [loHSITHE O TOMOTEHHBIX U TeTepOreHHBIX cMecsix. CrocoOs
pazneneHusi cMeceid. OUMCTKa BEILIECTB.

BemectBa u xumnueckue peakuuu. [IpocTeie M cilokHBIE BellecTBa. MeTamibl U HEMETAJIbI.
BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUSI.

Xumudaeckass Qpopmymna. BameHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BemiecTB. OTHOcUTeNbHAs aToMHas macca. OTHOCUTENbHas MOJEKYJsipHas macca. MaccoBas
JONIT XMMHUYECKOro JJIEeMEHTa B coenuHeHuu. HaxoxaeHue mpocrteiimeii (opMmynsl BeliecTsa
110 MaCCOBBIM JIOJISIM JIEMEHTOB.

KonnuectBo BemiectBa. MomsipHas Macca. Pacu€tel mo QopmynamM XHMHUYECKUX COEIMHEHUH.
MonbHast 10J1s1 XMMHYECKOTO dJIeMEHTa B coequHeHnn. HaxoxaeHue mpocreimei popMyIbl BelecTBa
10 MOJIBHBIM JIOJISIM 3JIEMEHTOB.



dusznueckue M XUMHYECKHE SBIEHUA. XHUMHYECKash peakuuss M e¢ NpU3HAKH. Y CIOBUS
MPOTEKAHUsI XUMUYECKUX PEaKlUil. 3aKOH COXPaHEHHUSI MACChl BEIIECTB. XUMHUUYECKUE ypaBHEHUs. Tubl
XUMHUYECKHX PEAKIHUi (COCTUHEHUS, Pa3NOKEHUs, 3aMelleHus, oOMeHa). Pacdeérbl Mo XUMHUYECKUM
YPAaBHEHUSM.

Buviuucnenusa (c ucnonvzoeanuem 3aoanuii BIIP u OI' 32):

— MacCCOBOH IO XUMHYECKOTO dJIEMEHTA 10 GOopMYJIe COSAMHCHHUS,

— npocTeiiiel (GOpMyIIbl BEIIECTBA MO0 MACCOBBIM HIIM MOJIBHBIM JIOJISIM 3JIEMEHTOB;

— KOJIMYEeCTBA BELIECTBA, MACCHI M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE PEareHTOB
WJIU MIPOAYKTOB peakinu (10 ypaBHEHUSAM XUMUUYECKOW PEaKIINH).

Ilpakmuueckue pabomoi:

1. 3HaKOMCTBO C XUMHYECKOW MOCYAOH, C MpaBuiamMu paboThl B jabopatopuu U IpUEMaMu
oOpaitieHus ¢ J1abopaTOpHBIM 000pyI0BaHHEM, IIU(PPOBBIMH JaTYUKaMU 000pyI0BaHMs LeHTpoB «Touka
pocTay.

2. OnpenieneHue CTPYKTYphI IIIaMEHH.

3. OmpeneneHne YUCTHIX BEIIECTB U CMECEi.

4. IIpoBenieHuE OYMCTKHU BOJIbI OT PACTBOPUMBIX ITPUMECEH.

5. Omnpenenenue BOJOMPOBOIHON U JUCTHUILUTMPOBAHHOM BOJIBI.

6. Onpenenenue, 10 KaKOH TeMIlepaTypbl MOXKHO HArpeTh BEIIECTBO.

7. 3Mepenue TemnepaTypbl KUIIEHUS BOJIBI C MIOMOIIBIO JIA0OPATOPHOTO TEPMOMETPA U AaTYUKA
TEMIIEpaTyphl.

8. Onpenenenue TemMnepaTypbl KpUCTAIIIM3AIMU BEIIECTBA.

9. Uzyuenue pu3NYECKUX CBOWCTB METAJLIOB.

10. Uzyyenue mpu3HAKOB XUMUYECKUX PEAKIIMi: BbIJICTICHUE U TMOTJIOIIECHUE TeTIa.

11. V3zy4enue 3akoHa COXpaHEHHUS MACChI BEIIECTB: MPOBEICHUE IKCIIEPUMEHTA.

Tema 2. BaskHeiimme npeacTaBuTe/ Il Heopranudeckux semects (11 yacos)

[IpencraBnenus o razax. 3akoH ABoraapo. Momnsipablii 00beM ra3oB. OTHOCHTENbHAS TIIOTHOCTh
ra3oB. OmnpeneneHrue OTHOCUTEIHHON MOJEKYISIPHOM Macchl Ta3000pa3HOrO BEIIECTBA MO W3BECTHOMN
OTHOCUTENbHOM TNIOTHOCTH. OOBEMHBIE OTHOIIEHUS Ta30B MPH XUMUUYECKUX PEAKITHIX.

TemoBoit  3ddeKkT XUMHUYECKONW peakuMH, TEpPMOXMMHMYECKHE YypaBHEHHUS, D3K30- U
SHJIOTEPMHUUECKHUE PEAKITUH.

PactBopbl. HachklllleHHBIE M HEHACBIIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
@DaKTophl, BIMIIONINE HA PACTBOPUMOCTH TBEPIBIX U razo00pa3HbIX BemecTB. CrocoObl BBIpaXKEHUS
KOHIIEHTPAIlMX PaCTBOPOB: MACCOBAsl J10JIs1 pACTBOPCHHOTO BEUIECTBA, MOJISIpHAsL KOHIIEHTPALIUS.

Knaccudukanus neopranndeckux coeaunennii. Oxcuapl. Kucnotsl. OcHoBanus. Conu (cpenHue,
KHCIIbIE, OCHOBHBIE, JBOWHBIC). MexayHapo/lHas HOMEHKJIATypa HEOPTaHMYECKHX COCAUHECHUM.
TpuBuaabHbIe Ha3BaHUSI OCHOBHBIX KJIACCOB HEOPTaHWYECKUX coequHeHnd. dusndeckue U xapakTepHbIC
XUMHYECKHE cBOMCTBA. [lojlydeHre OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTMHEHUM.

['eneTnueckas CBA3b MEXKAY KJIacCaMU HEOPTraHUYECKUX COCTUHEHUI.

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

— 00bEéMa, KOJMYECTBA BEIIECTBA Ta3a MO HW3BECTHOMY €ro KOJWYECTBY BEIIECTBA HIIU
00BEMY;

— 00BEMOB Ta30B M0 YPaBHEHUIO XUMUYECKOU PEaKIINH;

2 o o
OCHOBHOI rocya1apCTBEHHbIN 3K3aMCH.



— [0 YpaBHEHUSIM XMMHMYECKOH pEaKIMH: KOJIMYEeCcTBa BeIllecTBa, 00bEMa, Macchl IO
M3BECTHOMY KOJINYECTBY BEUIECTBA, 00bEMY, MacCe peareHTOB WM MPOJYKTOB PEaKIUy;

— C UCTIOJIb30BaHUEM MOHSTHSI «MaccoBas J0JIs BEIIECTBA B paCTBOPEY;

— C UCII0JIb30BAHUEM MOHSTUS «MOJISIpHAsE KOHIICHTPAIUS pACTBOPEHHOTO BEILIECTBAY;

— C UCIIOJIb30BaHUEM I'pa)KOB PACTBOPUMOCTH JIJIsl pACUETOB PAaCTBOPUMOCTH BEILIECTB.

Ilpakmuueckue pabomoi:

12. Onpenenenue cocraBa Bo3ayxa.

13. Onpenenenue TemnoBoro 3¢ dexra pacTBOPEHUS BEIIESCTB B BOJIE.

14. Vzy4enue S3K30TEPMHUIECKUX PEaKIIHil.

15. M3y4enue SHI0TEPMHUUCCKUX PEAKIIH.

16. M3yueHue 3aBUCUMOCTH PACTBOPUMOCTH BELIECTBA OT TEMIEPATYPHI.

17. HaGnroreHue 3a pOCTOM KPUCTAILIOB.

18. M3yueHne CBOWCTB MEPEHACHILICHHBIX PACTBOPOB.

19. Onpenenenne KOHIEHTPALMH BEIIECTB KOJIOPUMETPUUECKUM METOAOM M0 KaTuOPOBOUYHOMY
rpaduxky.

20. IIpoBeneHue peakluK pa3ioKEeHHs KpUCTAIIOTHApaTa.

21. Pemenue sKcriepuMEHTAIBHBIX 3a1a4 10 TeMe «OcHoBanus. TernoBoit 3¢ dext peakunn
THJIPOKCUA HATPHUS C YIIIEKUCIIBIM Ta30M».

22. Pemenne sKkcriepuMeHTaIbHBIX 3a/1a4 1o TeMe «OcHoBaHMs. Peakiys HeiTpanu3amumy.

Tema 3. Ilepuoanueckuii 3axoH u [lepuoguyeckasi cucteMa XUMHYECKHX 3JIEMEHTOB
. K. MenneneeBa. CTpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu (13 yacoB)

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumudeckux snemeHToB [[. M. Menneneesa.
CtpoeHue aroMOB. DJIEKTpPOHHAs OpOMTanb. DHEPreTHYeCKue YPOBHHM W TOAYPOBHH aroma; s-, p-, d-
opOuTanu. OJEKTpPOHHbIE KOH(UTypaluu U 3JIEKTpOHHO-Tpaduueckue (opmynsl aromoB. CTpoeHue
JJEKTPOHHBIX 000JI04eK aroMoB TnepBbIXx 20 XUMHYECKHUX dyeMeHTOB [leproauueckoil cucTeMbl
. . MenneneeBa: pacupenesieHHe JJIEKTPOHOB IO  JHEPreTUYECKUM  YPOBHSAM, IOJYPOBHSIM
U opOuTansaM. 3aKOHOMEPHOCTH M3MEHEHHUs PaJuyca aTOMOB XMMHUYECKHUX DJIEMEHTOB, METAJIIMUYECKUX
U HEMETAUIMYECKUX CBOMCTB IO IpynmaM M nepuogaMm. V3MEHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUI XMMUYECKHUX JIEMEHTOB B IIEPUOJAX U IPyMIax.

ONEeKTPOOTPULATEIBHOCTh XMMUYECKHUX 2JIEMEHTOB. XMMHUYECKasl CBSA3b U €€ BUJIbl: KOBAJICHTHAs
NoJIsipHasi CBSI3b, KOBAJIEHTHAsl HEMOJISIpHAsh CBA3b, MOHHAs CBA3b. MexaHM3Mbl 00pa3oBaHUs
KOBAJEHTHOM W MOHHOM CBSI3U. OJEKTPOHHBIE U CTPYKTypHbIE (OpMyJbl BemiecTB. THIbI
KPUCTAIIMYECKHUX PELICTOK: MOHHAs, aTOMHAs!, MOJIEKYJISIpHAs U UX XapaKTEPUCTHKHU.

Crenenp okxucneHus. OnpesneneHue CTENEHEW OKUCIEHHs aTOMOB B OMHAPHBIX COEJUHEHUSX.
OKHCIUTENBHO-BOCCTaHOBUTENBHBIE peakiuu. IIporneccsl okuciaeHus U BocCcTaHOBIEHUs. OKUCIUTENN U
BoccTaHOBUTENU. (COCTaBlIEHHE YpPaBHEHHMM IPOCTBIX OKHCINUTENbHO-BOCCTAHOBUTEIBHBIX pPEAaKIUM U
paccTaHOBKa B HUX KOI((HUIIMEHTOB METOA0M 3JeKTpoHHOro Gananca. [Ipoekt. Beibop Ttemsl. Pabora
HaJ TPOEKTOM.

Ilpaxmuueckue pabomoi:

23. MogenupoBaHHe CTPOCHHUS MOJIEKYJI MTpPH TIOMOLIM PHUCYHKOB, MOJIENEH, JIIEKTPOHHBIX
U CTPYKTYPHBIX (GOpMYIL.

24. OmnpeneneHue TeMIIEPaTyphl IJIABICHUS BEUIECTB C Pa3HBIMU TUIIAMH KPHCTAIUTHYECKUX
PELIETOK.

25. OnpeneneHre KUCIOTHOCTH TTOYBHI.



26. PemeHue sKcriepuMEHTANBHBIX 3a/1a4 110 TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.
W3ydenue peakiuu B3auMoJICHCTBUSA CyIb(QHUTA HATPHUS C IEPOKCHIOM BOJOPOIA».
27. Onpenenenuie pH B X0/1e OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKIIUi.

8 KJIACC
Tema 4. BemecTBa n xumuueckue peaknuu (11 yacon)

OcHOBHbBIE 3aKOHOMEPHOCTH NPOTEKaHUs XUMHUYECKHX peakuui. Kimaccubukanus XuMHUYeCKHX
peakumii Mo pa3auyHbIM NpU3HaKaM. 3akoH I'ecca u ero cnenctBus. BeruuciaeHus no TepMOXMMUYECKUM
YpaBHEHUSM.

[ToHsiTHE O CKOPOCTH XMMUYECKON peaklnu. 3aKOH JeHCTBYIOMUX Macc. DakTopsl, BAUAIONINE HA
CKOPOCTh XUMUYECKOI peakiuu. DHeprus aktupauuu. [lonstue o karanuze. Depmentsl. UHrHOUTOPEI.

[TonsitTue 00 oOpaTWMbIX M HEOOpaTUMBIX XUMHuecKux peakuusx. [Ipunnun Jle [latenbe.
VcnoBusi cMeUIEHUsT XUMHUYECKOTO paBHOBecHs. DakTOphl, BIUAIONIME HA COCTOSHUE XHUMHYECKOTO
paBHOBecus. [IporHo3upoBaHne BO3MOYKHOCTH IPOTEKAHUS XUMHUYECKUX MPEBPALIECHUN B Pa3IMYHBIX
YCIOBUSX HA OCHOBE TMPEJICTaBICHHM 00 M3YYEHHBIX OJIEMEHTaX XHMHYECKOH  KHHETHUKU
Y TEPMOJIMHAMUKHU.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  pEAaKIUU. Ba)KHble OKUCIUTENIM UM  BOCCTAHOBUTEIIH.
[Tepmanranar xamusi (xapaktepuctuka). COCTaBJICHHE YPAaBHEHHH OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOI'0 OajlaHca.

DNeKTpoNMTHYECKas: Auccouuanus. XUMHUYECKUE peakiuu B pacTtBopax. Kpucrammoruaparsl.
DNEKTPOIUTHl U HEINEKTPOIUThI. CUIIbHBIE U ci1a0ble IeKTposnThl. CTeneHb AUCCOIUaluy, KOHCTaHTa
auccoranuu.  MonHoe — mpousBeneHue  Boabl. BomoponaHbeii  mokazarens.  MHAMKATOpEIL.
DIIEKTPONUTHYECKAs AUCCOLMAIINS KUCIOT, OCHOBAaHUMI U COJIEH.

Peakuuu monHOro oOMeHa. YCIOBUSI MPOTEKaHUs peakUuid MOHHOTO oOMeHa. MoleKyssipHEIe,
MIOJIHBIE ¥ COKPAILICHHBIE HOHHBIE YPABHEHUS peakuuii. KauecTBeHHbIE peakliy Ha HOHBI.

I'unponus coneil. loHHble ypaBHEHUS TUApoM3a cojiel. XapakTep cpeibl B BOJHBIX pacTBOpax
COJIEN.

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

— TEII0BOTO 3 (eKTa XUMUYECKON peaKIuy M0 KOJIMYECTBY BEIIECTBA, MACCE U 00BEMY,
[IPOpearupoBaBIIEro WM 00pa30BaBIIErocs BEUIECTBA (110 TEPMOXUMHUECKOMY YPAaBHEHUIO PEAKIUN).

Ilpakmuueckue padomoi:

28. PemieHnune SKCiepuMEHTANIBHBIX 33124 10 TeMe «TIEKTPOIUTHUECKAs PEAKITHS.

29. PemieHune SKCiepuMEHTANIBHBIX 3371a4 IO TeMe «DNEKTPOTUTHI U HEANEKTPOIUTHI.

30. PeneHue skcnepruMeHTANbHBIX 33/1a4 10 TeMe «CUIIbHBIE U CIa0bIe AIEKTPOIUTHD.

31. 3ydeHue BIHUSHAS TEMIIEPATYPHI HA JTUCCOIUAIIHIO.

32. 3ydenue BIUSHUS KOHIIEHTPALIUK PACTBOPA HA TUCCOIMALIUIO.

33. H3ydeHue BIUSHUS PACTBOPUTENS HA TUCCOLIUAIHIO.

34. OmpenenieHne KOHIICHTPAIIMHU COJIU TI0 AJIIEKTPOIIPOBOTHOCTH PAaCTBOPA.

35. Pemenue sKcrepruMEeHTATBHBIX 3a/1a4 10 TeMe «Peaknny noHHOrO 0OMeHa. B3aumoieticTeue
TUAPOKCUAA Oapus ¢ CEPHOM KUCIOTOW».

36. Onpenenenue pH pacTBopoB.

37. Pemenue 3KCniepUMEHTANBHBIX 3a7ad 1Mo TeMe «Peaknms HeWrpanmm3anuu. B3aumoericTBre
TUAPOKCHU/IA HATPUS C COJISTHOM KUCIIOTOW».

38. Pemenne skcriepuMEHTATBHBIX 33714 10 TeMe «Jleruaparaius coyei.

39. M3ydenue BIMSHHS pa3IMIHbIX ()aKTOPOB HA CKOPOCTH PEAKITHH.

40. OmpenesieHue XJIOPUI-HOHOB B TUTHEBOH BOJIE.



41. OmpeneneHre HUTPAT-UOHOB B MUTATENbHBIX PACTBOPaX C MOMOILBIO HOHOCEIEKTUBHOTO
JIIEKTPOJA.

Tema 5. HemeTaibl u X coequHeHust (7 4acoB)

lNasorensl. XumMnueckue cBoicTBa ranoreHoB. CoeIMHEHUS TAJIOT€HOB.

Onementsl VIA-rpynmbel.  Xumudeckue cBoiictBa 3nemMeHTOB  VIA-rpynmsl.  CBolicTBa
u coenuHeHus aneMeHToB VIA-rpynnsl. IlpencraBienuss 0 XMMHUECKOM MPOU3BOJICTBE M CBSI3aHHBIX
¢ HuM npodeccusx. KauecTBeHHble peakuu Ha cynbPUT-, cyabdua- u cynbdar-annonsl. Haxoxnenue
Cephbl U ¢ COCTMHEHUI B IPUPOJIE.

Onementbl VA-rpynnbl. A3or. Ammuak. Conu ammonusi. KadecTBeHHass peakiusi Ha HOHBI
ammonus. CoenrHenus azota. KadecTBeHHbIE peakiui HA HUTPAT- U HUTPUT-aHHOHBI.

®dochop. Coenunenus dochopa. KauectBennas peakums Ha ¢ocdar-uonsl. [IpencraBneHus o
ranoreaungax docdopa (I, V).

Onementsl [VA-rpynmel. Yriepoa, amiorporHsie Moaupukanuu (rpadur, anmas, dymiepes,
rpadeH, HAHOTPYOKH), (QHU3UUECKME M XHMHUYECKHE CBOWCTBA TMPOCTBIX BEIIECTB. aJCOpPOLUU.
Coenunenns yriepona. KauecrBennast peakuus Ha KapOoHaT-HOHBL. bop. OcoOeHHOCTH CTPOEHUS aToma.
OO6mue npeacraBiaeHus 0 GU3MUYECKUX U XUMUYECKUX CBOMCTBax. bopHas kuciora.

Buotuucnenusa (c ucnonvzosanuem 3aoanuii BIIP u OI'9):

— Macchl IPOAYKTA PEAKIMU 10 U3BECTHOW MaccoBoi (00beMHOIT) nome (%) ero BbIXoJa OT
TEOPETUYECKH BO3MOXKHOTO;

— MaccoBoit (00beémHOI) momu (%) BBIXOAA MPOAYKTA pEaKIMHU IO HM3BECTHOM Macce
(00BbEMY) HCXOTHOTO BEIIECTBA U MPOIYKTA PEaAKIIHH;

— M30BITKA OJHOTO U3 PEareHTOoB (110 YPAaBHEHUAM XUMUYECKUX PEaKIHii);

— 00BEMOB ra30B MO YPaBHEHUIO XUMUYECKOHN peaKknu.

Ilpakmuueckue pabomoi:

42. Pemenne SKCIIEpIMEHTAIBHBIX 33124 10 TeMe «CBOHCTBa OPOMHOI BOJIBIY.

43. PemieHue OSKCIEpUMEHTANBHBIX 3a7ady 1o TeMe «Hemeramnel. [amorensl. W3ydenue
(UBHYECKUX U XUMHUYECKAX CBOWCTB XJIOPay.

44. PenieHne KCIIepUMEHTANBHBIX 3a/1a4 10 TeMe «[[naBneHne u KpucTaminu3anus cepbi».

45. PenieHue 3KCHepUMEHTANbHBIX 3a/1a4 1o TeMe «Hemetannsl. M3yueHne cBOMCTB CEPHUCTOTO
raza v CEpHUCTOM KHUCIIOTBI».

46. Pemenne SKCrIepuMEHTABHBIX 3a/1a4 TI0 TeMe «OCHOBHBIE CBOMCTBA aMMHAKay.

47. Onpenenenre aMMHAYHOM CETUTPhI U MOYEBUHBI.

48. PenteHre SKCIIEPUMEHTANBHBIX 3a/1a4 3a1anuii 23, 24 OI'D no XUMUR".

Tema 6. Mera/uibl ¥ X coeanHenus (6 4acoB)

Mertannndeckasi CBSI3b M MeTa/TMYecKasi KpUCTaJUInyecKasl penieTka (MpUMUTHBHAS KyOudeckas,
O00BEMHO-LIEHTPUPOBaHHAss  KyOWyeckasi, TIpaHEUEHTPUpPOBaHHAas  KyOudeckas, TIeKcaroHaJbHas
MJIOTHOYMAKOBaHHAs). 3aBUCHMOCTh (DU3UYECKUX CBOWCTB METAUIOB OT CTPOEHHUS KPUCTAJUIOB.
DNEKTPOIN3 PACIIIIABOB U PACTBOPOB COJIEH KaK OAMH U3 CIIOCOOOB MOITYYEHHS] METAJIOB.

Memannwr A-epynn

[lemounpie METAIITBL: PU3MUECKUE U XUMUYECKHE CBONCTBRA.

[IlemoyHO3eMeNbHBIC METAIUTBI MarHUW M KaJIbIIUNA: (U3UIECKHE U XUMUYECKHNE CBOMCTBA MAarHUS
1 Kanblng. BakHelIne coeaUHEHHS KajabLMsa UM Mar"us, cBoMcTBa. JKECTKOCTH BOJBI M CIIOCOOBI €€
YCTpaHEHHSI.

* Hymepariust 1aetcsi B COOTBETCTBHHM C IGMOHCTPAIHOHHOI Bepeueit Ol no xumun 2023-2024 yaeGHOro roja.
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AnoMUHHN: (U3UYECKUE U XMMHUYECKHE CBOWCTBA aliOMHHHUA. AMQOTEpHBIE CBOHCTBAa OKCHIA
Y TUIPOKCHA aIFOMUHUS.

Memannvr b-epynn

OCOOEHHOCTH CTPOEHUSI aTOMOB. SIBIICHHE «IIPOBajiay AJIEKTPOHA Ha MPUMEPE CTPOCHHS aTOMOB
XpoMma, Meau, cepeOpa. BayieHTHbIe COCTOSHHMS aTOMOB O-3JIEMEHTOB, CTEIICHH OKHUCIICHHS aTOMOB
B COEJJMHEHUAX. 3aBUCHUMOCTb KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THUIPOKCHIOB METAJIOB
OT 3HAYeHMsI CTENEHM OKUCJIECHUS »3JIEMEHTa B COEAMHEHUH (HAa IpUMepe COEAMHEHUIl Xpoma).
IlepBoHauanbHbIE NPEACTABICHUS O KOMIUIEKCHBIX COEIMHEHMSIX.

Menp 1 cepebpo: CTpOeHHE aTOMOB, CTENEHM OKucieHus. OOmue KpaTkue HpefcTaBIeHUs
0 (U3MYECKUX M XHUMHYECKHX CBOWMCTBAaX TMPOCTHIX BEHIECTB (B3aUMOJCIHCTBHE C KHCIOTaMH-
OKHCIUTEISIMH ), 00 X OKCHAAX, THAPOKCUAAX U COJISIX; UX MpuMeHeHHnH. [IpeacraBinenus 00 aMMUavHbIX
KOMILIeKcax cepedpa u Meau. KaduecTBeHHbIC peakiiny Ha KaTHOHBI Men (2+) u cepedpa.

[{uHK: cTpoeHHEe aroMa, CTENEHb OKUCIEHHUS. XapaKTepUCTUKAa (U3NYECKUX U XHMHUYECKHX
CBOWCTB, NpUMEHEHUE, aM(oTepHbIe CBOMCTBA OKCHAAa U rujapokcuaa. KadecTBeHHbIE peakuu
Ha KaTUOHBI LINHKA.

XKeneso: crpoeHne aroma, cremneHH OKucheHus. Okcuubl, ruapokcuasl u conu xeneza (I1)
u kene3a (I11), ux cocraB, cBoiicTBa n monydenue. KadecTBeHHbIC peaklMU Ha KaTHOHBI kene3a (2+)
u xenesa (3+).

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

— COCTaBa CMeCel ¢ UCIOJIb30BAaHUEM PEIICHUS CUCTEM YpaBHEHUH;

— 10 YPaBHEHHUSAM JIEKTPOJIN3a PacIlyIaBOB U PaCTBOPOB BEILECTB;

— Pa3IMYHOIO THUIA IO YPAaBHEHUSAM XUMHUUYECKUX PEaKLUM.

Ilpakmuueckue pabomoi:

49. MonenupoBaHue METAJUIMYECKON KPUCTAILTHYECKON PEHICTKH.

50. Pemenne SKcepUMEHTAIBHBIX 3a7ady 1o TeMe «CpaBHUTENbHAS XapaKTepUCTHUKA
BOCCTAHOBUTEJILHOW CLIOCOOHOCTH METAIIJIOBY.

51. Pemienue skcneprMeHTaIbHBIX 3a/1a4 1o Teme «Kanbiuii u ero coenunenus. Bzaumonelictsue
M3BECTKOBOM BOJIBI C YTIIEKUCIIBIM T'a30M).

52. Pemenne skcriepuMEHTAIBHBIX 3ama4 1o Teme «Kenezo OKucIeHHE kKele3a BO BIIAKHOM
BO3yXE.

Tema 7. Xumus u okpyxawmas cpena (10 yacos)

OCHOBBI  JKOJIOTUYECKOW TPAMOTHOCTH. XHMHUUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH CpeJbl.
Okojorudeckue npoOaeMbl, CBSI3aHHBIE C COCIUHEHUSIMHU YIJIEpoja, a30Ta, CEphl, TSHKEIBIX METalJIOB.
[lonsitTne o mnpegenpsHo pomyctuMoil koHueHTpauuu BewecTB (IIJIK). Ponp xumum B pemeHun
9KOJIOTMYECKUX IpobiieM. BrinonHenue npoekra.

Ilnanupyembie pe3yjibTaThl 0CBOCHHS KypPCa BHEYPOUHOH AeSITeIbHOCTH

3aHgaTHsa B paMKax IporpaMmbl HaIllpaBJICHBI Ha o0ecrieyeHue HOCTI/I}KGHI/Iﬁ IIKOJBbHUKaMHN
JIMYHOCTHBIX, MCTAITPECAMETHBIX U IPEAMETHBIX O6paSOBaTeJ'H>HI)IX PE3YIBTATOB.

JIn4yHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE PE3yIbTaTHl OCBOCHUS MPOrpaMMbl BHEYPOUHOU IEATENBHOCTH JOCTUTAOTCS B XOJ€
o0y4eHHsT XMMHUHM B €JUHCTBE Y4YE€OHOH W BOCHHMTATEIBHOW JAEATENPHOCTH MIKOJBl. OHHU OTpaXkaroT
TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS CHUCTEMOM TO3UTHBHBIX IEHHOCTHBIX OpPHEHTAIU
U pacUIMpEHUe OIbITa e TEIbHOCTH Ha €€ OCHOBE.

B cgpepe nampuomuyecrkoeo éocnumanusi:



° MOHUMAHUE 3HAYEHUST XHUMHMUYECKOW HAyKH M TEXHOJOTUM B JKU3HU COBPEMEHHOIO
o01ecTBa, B pa3BUTHU SKOHOMHUKU Poccuu u cBoero pernoxa.

B cghepe epascoanckoeo socnumanus:

° MPEACTABICHHE O COLMAIBHBIX HOpPMaX M MpaBWIaX MEXKIMYHOCTHBIX OTHOILICHUM
B KOJIJICKTUBE, MPOSIBJICHHE KOMMYHHUKATHBHON KYJIBTYpPhI B Pa3HOOOPa3HOH COBMECTHOM JEATEIILHOCTH.

B chepe yennocmu nayunozo nosnanus:

° MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE U  XMMHYECKOM  peakiud,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKU U HEOOXOJAUMBIE JIJIsl IOHUMAHUSI CYIIHOCTH
Hay4YHOW KapTHUHBI MUPAa;

° OCO3HAHUE IIEHHOCTHM HAy4YHOTO I[IO3HAHMS JJisi  Pa3BUTHS KaXJOro  YeJIOBEKa
U TPOU3BOJUTEIBHBIX CHJI OOILECTBAa B IIEJIOM, POJIM U MECTa HAayKd «XHMHS» B CHUCTEME Hay4YHBIX
MIPEACTABICHUN O 3aKOHOMEPHOCTSX Ppa3BUTHS TMPUPOJBI, B3aUMOCBS3SX UYEJIOBEKAa C TMPHUPOJTHOU
Y TEXHOJOTUYECKOHN Cpeou;

° MO3HaBaTe/IbHAsl MOTHBAIlMS W HWHTEpPEC K OOYYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH
K CaMOPa3BUTHIO 1 CaMOOOPa30BAHUIO, K HCCIICIOBATEIILCKON JACSITEILHOCTH.

B cghepe usuueckoco socnumanus, Gopmuposanus Kyibmypsvl 300p08bsi U IMOYUOHATLHOLO
onazononyyus.

° OCO3HAHWE IICHHOCTH J>KW3HH, HEOOXOIMMOCTH COOJIIOJICHUS TMpaBWI  OE30MacHOCTH
pu 0OpalIeHUH ¢ XUMUYECKUMH BEIIECTBAMU B yUEOHBIX U KU3HEHHBIX CUTYAIUSX.

B cghepe mpyoosoeo socnumanus:

° GbOopMHpPOBaHHE IIEHHOCTHOTO OTHOIICHHWS K  HMCCJIEIOBAaTEIbCKOW  JICSITCIIBHOCTH
KaK K BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOIIIECTRE.

B cghepe sxonoeuueckozco 6ocnumanus.

L4 OCO3HAaHHC HeO6XOI[I/IMOCTI/I OTHOILICHUA K IMPUPOAC KAK K HCTOYHUKY KU3HU Ha BGMJ'IC,
OCHOBE €¢ CYLICCTBOBAHUS

L4 OCO3HaHHE TII00aTLHOTO XapaKTepa IKOJIOTHICCKUX HpO6J’I€M u HyTeﬁ UX PCHICHUS;

L4 CIIOCOOHOCTH MPUMCHATH 3HAHUSA, MMOJYIAaCMbIC IIPU U3YUCHUH XUMUH, OJI PCIICHHA

3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH Cpesow;
o TOTOBHOCTH K Y4aCTHIO B HpaKTH‘IeCKOﬁ ACATCIIbHOCTH DKOJIOTHUECKOH HaIpaBJICHHOCTHU.

MertanpeamMeTHbie pe3yJibTaThl

MertamnpeaMeTHble pe3ysbTaThl 00y4YaroIIMXCcs, OCBOMBLIMX IMPOrpaMMy Kypca BHEYPOUHOU
JESTENIbHOCTH «XUMHUS yBJIEKATEIbHO U IPOCTO» OCHOBHOT'O OOIIETr0 00pa30BaHusl, BKIIOYAIOT:

. YCBOGHHE  MEXIUCHUIUIMHAPHBIX  (MEXIPEAMETHBIX)  MOHATUH,  OTpa)Karolux
MaTepHaJbHOE €JMHCTBO MUPA M MPOIECC MO3HAaHUS (BEIIEeCTBO, CBOMCTBO, SHEPIUs, SIBICHUE, HAYUYHBIH
(dakT, 3aKOHOMEpPHOCTb, THUIIOTE3a, 3aKOH, TEOpHs, HAOIIOJEHNUEe, H3MEepeHHe, HCCIel0BaHuE,
9KCIIEPUMEHT U 1p.);

. OBJIQJICHHE YHUBEpCaJIbHBIMHU y4eOHBIMU JIEACTBUSIMU (mo3HaBaTEeIbHBIMU,
KOMMYHHUKATHUBHBIMH, PETYJIATUBHBIMH), BaKHBIMU JUISI TOBBILEHUS A(PGEKTUBHOCTH OCBOCHUS
coJiepKaHusl yueOHOTo npeaMeTa, pOopMUPOBaHUS KOMIIETEHIIMM, a TaK)Ke MPOSKTHO-UCCIIET0BATEIbCKON
JesITeIbHOCTH 00yUaroIUXCsl B Kypce XUMUH;

. CIIOCOOHOCTH MX UCMOJIb30BaTh B yU€OHOM, TO3HABATENbHOMN U COLIMATIbHON MPAKTHKE.

Yuueepcanrvuvie yuebnvie noznasamenvbnvie Oelicmeus

B cghepe b6az06bix nocuueckux oeticmsuii:

. MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS] NP OCBOEHUM 3HAHWM: pacKpbIBaTh
CMBICII XUMHUYECKUX MOHATHI (BBIIEIATh MX CYIIECTBEHHBIE NPU3HAKH, yCTAHABIMBAaTh B3aMMOCBA3b
C IPYTUMHU MOHATHAMH);
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J aHaTM3UpOBaTh, CPaBHHMBATh, 0000mIaTh, BHIOMPATh OCHOBAHUS IS KiIacCU(UKAIIUH
¥ CUCTEMATU3aIlH XUMHYECKHX BEIIECTB U XUMHYECKUX PEaKIIHii;

. yCTaHaBJIMBATh IPUUYNHHO-CIIECTBEHHBIE CBA3H MEXy 00bEKTaMU U3YUYEHHUS;
. CTPOUTBH JIOTUYECKUE PACCYKEHHsI (MHIYKTUBHBIE, 1€JyKTUBHBIE, 10 AaHAJIOTHUN);
. npeiaratb KpUTEPUU U BBISBIISTH OOIIME 3aKOHOMEPHOCTH U MPOTUBOPEYHS B U3y4aeMbIX

nporieccax u sIBICHUSX;

o JIeNIaTh BHIBOJIBI M 3aKIIFOUCHHUS;

J OPUMEHSATh B TPOLECCe TO3HAHUS TMOHATUSA (IPEIMETHBIE M METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIIOIb3YeMble B XUMHH, IPEOOpPA30BBIBATH MOJICIBHBIC
NpPEJCTAaBICHUS — XWUMHUYECKUH 3HaK (CHMBOJ DJIIEMEHTa), XHUMHU4YecKas (opMmyla W ypaBHEHHE
XUMHUYECKON PEaKLUUU — MPHU PEIICHUN YYEeOHBIX 3a/a4; ¢ y4ETOM 3THUX MOJEIBHBIX MPEICTaBICHUN
XapaKTepU30BaTh U3y4aeMble XUMHUUECKUE BEIIECTBA M XUMHUECKUE PEAKIIHH.

B cghepe 6azosvix uccredosamenvcekux Oevicmeuil (Memoo08 HAYYHO2O NO3HAHUSL 8euecms U
A6NEHUTL):

. NPUMEHSATh METOJbl HAyYHOIO TIO3HAHUS BEIIECTB U SBJICHUH Ha SMIUPUYCCKOM
U TEOPETHUYECKOM YPOBHSX B YUE€OHOH 1MO3HABATEIBHOMN U IPOEKTHO-HUCCIIEA0BATENECKOM JeSITEIbHOCTH;

J UCTIOJIB30BAaTh  TOCTaBJICHHBIE BOMPOCHI B KA4yeCTBE HMHCTPYMEHTA  IO3HAHHSA
U CaMOCTOSITEIbHO CTaBUTh BOIIPOCHI;

. aHATM3UPOBaTh (DAKThI, BBIIBIATE W (HOPMYyIHpPOBATH MPOOIEMY, ONPEACIATh IENb
¥ 33/1a4H, COOTBETCTBYIOIIME PEIICHHUIO MTPOOJIEMBI;

. npejyiarath  OMHCATENIbHYI0 WU  OOBSCHHTEIBHYK) THIIOTE3y U OCYIICCTBIISATH
€€ MPOBEPKY;

. NPOBOJUTh HM3MEPEHHS HEOOXOIAMMBIX TapaMEeTPOB, BBIUUCICHHS, MOJICIHPOBAHUE,
HAOJIOZIEHUST W OKCIIEPUMEHTHl (peajbHble UM MBICICHHBIE), CaMOCTOSATEIBHO  IPOTHO3HPOBATH
pe3yabTathl, (GopMymupoBaTh OO0OOIIEHHS ¥ BBIBOJABI 10 PpE3yJbTaTaM IPOBEACHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTUYET O MPOIETIaHHOM padorTe.

B cghepe npuémos pabomei ¢ unghopmayueu:

o OpUEHTUPOBAThCS B PA3NUYHBIX HMCTOYHHKAX WHGOpMaluu (HAy4YHO-TIOMYISPHON
JIUTepaType Mo XUMHH, CIIPABOYHBIX MTOCOOUAX, pecypcax HTepHeTa);

J aHATM3UPOBaTh HMHPOPMALMIO H  KPUTHYECKH  OICHWBATh €¢  JIOCTOBEPHOCTh
U HEMPOTUBOPEYUBOCTh, OTOUPATh M HWHTEPIPETHPOBATh HH(MOPMAIMIO, 3HAYUMYIO /IS PEIICHUS
yueOHoOI 3a/1a4H;

° MPUMEHATh PA3JIMYHbIE METOABl M (OPMYIUPOBATH 3alpOChl TMPHU TOUCKE U OTOOpE
nHpopmaIu, HeoOX0AUMOM TSl BBIMIOJTHEHUS YIeOHBIX 3a/a4;

° UCIOJIb30BaTh NH(POPMAITMOHHO-KOMMYHUKATUBHBIE TEXHOJIIOTUU U PA3IMYHBIEC TOMCKOBBIC
CHCTEMBI;

° CaMOCTOSITENILHO BHIOMpATh ONTHMANBHYIO (hOpMy TpencTaBieHHs WHGOPMAIUU (CXEMBI,

rpaduky, TuarpaMmsl, TaOJIUIBL, PUCYHKHU U T.I1.);

o UCIIONIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEICTBA PAOOTHI C XUMUYECKOW MHPOpMaIuei.

Vuueepcanvuvie yuebHvle KOMMYHUKAMUBHBL € 0eUCMEUs

B cghepe ymenus odwenus (nucomenHOU U YCMHOU KOMMYHUKAYUL):

o NPEICTaBIATh TIONYYECHHBIE PpEe3yNbTaThl IO3HABATEIBHON JESTEIPHOCTH B YCTHBIX
U TMCHbMEHHBIX TEKCTaX;

. NyOJIMYHO BBICTYNATh C TPE3CHTAIMed pe3yJIbTaTOB BBINOJHEHUS XHUMHUYECKOTO
SKCTIEpUMEHTA (MCCIEA0BATEIbCKOM TA00PaTOPHON MITH MPAKTUIECKON pabOThI, yueOHOTO MPOEKTA).

B cgepe ymenus yuebnoco compyonuuecmea (2pynnogou KOMMYHUKAYUL):
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° y4acTBOBaTh B TPYMIOBHIX ¢GopMax pabOTH: IIAHHPOBATH OPTaHU3AIUI0 COBMECTHOU
paboThI, OMPEEATH CBOIO POJIb, PACTIPEACIATh 3a/Ia4l MEXKITY WICHAMU TPYIIIIH;

° BBITIOJIHSITH CBOIO YacTh PabOThI, KOOPAMHUPOBATH CBOM JCUCTBUS C JACHCTBUSIMH JAPYTHUX
YJICHOB KOMaH/IbI, ONIPEIENISATh KPUTEPHH IO OIEHKE Ka4yecTBa BBIITOJIHEHHOW paOOTHI;

° pemiath BO3HUKAIONIUE MPOOJIEeMbl HA OCHOBE y4ye€Ta OOIIMX MHTEPECOB W COTJIACOBAHUS
MO3UINI, y4acTBOBaTh B OOCYXKIEHUH, OOMEHE MHECHHSIMH, «MO3TOBOM IITYpME» H IPYTrHX ¢opmax
B3aNMMOCHCTBHS.

OBnaneHue yHUGepCcalbHbiMU YUeOHbIMU PecYAAMUBHLIMU OeUcmeusimy BKIOUYACT
pa3BUTHE CaMOOPTraHU3aLMK, CAMOKOHTPOJISI, CAMOKOPPEKIIMHU, B TOM YUCIIC YMEHUM:

° pemath y4eOHbIC U UCCIICIOBATEIBLCKHUE 3a1a4H;

° CaMOCTOSITEIILHO BBIOUPATH CIIOCO0 pelieHust yueOHOM 3a/1au, IJIaHUPOBATh CBOIO PadoTy
P PEIIeHNH YIeOHON WIIH MCCIIeIOBATEIHCKOM 3a1a4H;

° Ha OCHOBE IIOJyYEHHBIX PE3yJbTaTOB (OPMYIHPOBATh OOOOIIEHWS W  BBIBOJIBI,
MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOLIECCOB;

° AQHAJIM3UPOBATh PE3YJIBTATHI: COOTHOCUThH CBOU JCHCTBUS C IIIAHUPYEMBIMU PE3YJIbTATaAMU,
OCYILECTBIISATh CAMOKOHTPOJIb AEATEIbHOCTH;

° KOPPEKTUPOBATh CBOIO ACSATEILHOCTh HA OCHOBE CaMOaHaIn3a U CaMOOLICHKH.

IIpenmeTrHble pe3yJbTaThl AJs o0yuawuuxcs 8 kiacca:

1) PAaCKpBIBaTh CMBICII OCHOBHBIX XMMMYECKMX IOHSATHH: aTOM, MOJIEKYJId, XUMUYECKUN
3JIEMEHT, METaJUl, HEMETAJlJ, aJUIOTPOIIUs, IPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMeCh (OHOPOHAS
U HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas W MOJIEKYJspHas Macca, KOJIUYECTBO
BEILIECTBA, MOJb, MOJISIpHAs Macca, MaccoBasi JA0JsI XMMUYECKOI'O 3JIEMEHTa B COCIMHEHHM, MOJIPHBIN
00BEM, OTHOCHTENbHAsI IJIOTHOCTh Ta30B, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb, aM(OTEpHBIH OKCHUI,
aM(OTEpHBIA THIPOKCHA, XUMHUYECKas pPEaKlus, KIACCU(PUKAIMSI pEaKIHid: peaknud COeAUHEHHUS,
peakuuu pa3ioXKeHHs, peaklUUy 3aMeleHUs, peaklUu OOMEHa, 5K30- U HHAOTEPMUYECKHE pPEaKIIHH;
TEIUIOBOM 3(pPeKT peakuuu; SApo aroma, FMEKTPOHHBIN CIION aroma, aTOMHas opOUTallb, paguyc aroma,
XUMHYECKas CBS3b, MOJSIPHAs M HEMOJSpHAs KOBAJIECHTHAs CBsA3b, HOHHAs CBsI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBasl J10Jisl BellecTBa (MPOLEHTHAs KOHIEHTpalus) B PacTBOpE, MOJISIpHasi KOHLEHTpaIHs
BELIECTBA B PACTBOPE; AIEKTPOOTPHULATEIBLHOCTD, CTENEHb OKUCIIEHHS, OKUCIUTENN U BOCCTAHOBUTEIH,
OKHCJICHHE ¥ BOCCTAaHOBIIEHUE, OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE DPEAKIUH, METOJ JJIEKTPOHHOIO
Oaianca;

2) WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHSATUH W MPUMEHSTh 3TH
MOHSTHS ITPU ONMCAHUM BELIECTB U UX MPEBPAIIECHUN;

3) UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY Ul COCTaBlIeHHs (hOpMYJ BEIIECTB U ypaBHEHUH
XUMHUYECKHUX PEAKIIN;

4) ONpeAeNsiTh NPHUHAUIEKHOCTh BEUIECTB K  ONPEACICHHOMY KjacCy COEIUHEHHM
1o (popmynam; BUIbI XUMUYECKON CBSA3H (KOBaJEHTHOM M HOHHOW) B HEOPraHUYECKUX COCTUHEHUSX;

5) pacKpbiBaTh CMBICII 3aKOHOB COXPaHEHMsI MacChl BEIECTB, ITOCTOSHCTBA COCTaBa,
[Tepuoanueckoro 3akona /. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOpuH, 3aKOHa ABOTaJpo U €ro
CIIEJICTBUI; NPEJICTaBICHUM O HAy4YHBIX METOAAaX II0O3HAHUSA, B TOM 4YHUCIIE AKCIEPUMEHTAIbHBIX M
TEOPETUUECKUX METOJIaX UCCIIEIOBAaHMS BEIIECTB U N3YUEHUS XUMHUECKUX PEaKLU;

6) JEMOHCTPUPOBaTh IMOHUMAHUE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XHMHYECKUX
JJIEMEHTOB OT UX ToJjoxeHus B Ilepuonmueckoil cucreme; OOBACHATH CBS3b IOJIOKEHHUS SJIEMEHTa
B [lepuoanueckoii cucteme ¢ pacrpeesieHueM 3JIEKTPOHOB [0 SHEPIeTUYECKUM YPOBHSM, MOJYPOBHIM
U OpOUTAJISIM aTOMOB MEPBBIX YETHIPEX NEPUOJIOB;
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7) KJIacCU(UIUPOBaTh XUMHUYECKHE DJIEMEHTBI; HEOPraHWYECKHE BELIECTBA; XUMHUYECKHUE
peaxiuu (110 YUCITy U COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY YD PEKTY);

8) XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHME CBOIMCTBa OKCHIOB, KHCIIOT,
OCHOBAaHUN WU COJIEH, TEHETUYECKYIO CBSA3b MEKIY HHMMHM, IOATBEPXKAAs NPUMEPAMH MOJIECKYJISPHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

9) OOBSICHATH M IPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HX COCTaBa
Y CTPOCHMSI; BO3MOXKHOCTH IIPOTEKAHUS XUMUYECKUX ITPEBPALLICHUI B Pa3JIMYHBIX yCIOBUIX;

10)  BBIYHCIATE MOJSIPHYHO MacCy CMECH, MOJIBHYIO JIOJI0 XHMHYECKOTO JJIEMEHTa
B COCIMHEHHM;, MAacCCOBYIO JIOJI0 XUMHYECKOTO JJIEMEHTa IO (OpMylie COEAWHEHHs;, HAXOAWUTh
npocTeinyio (GopMyny BEIIECTBa MO MAaCCOBBIM MM MOJBHBIM JIOJSIM 3JIEMEHTOB; MAacCOBYIO OJIIO
BEIIECTBA B PAcTBOpPE, MOJISIPHYIO KOHLIEHTPALMIO BEIIECTBA B PAcTBOPE; MPOBOJAUTH PACUEThI IIO
YPaBHEHHUSAM XMMHYECKON PEaKLINN;

11)  npUMEHATh OCHOBHBIC OICPALMM MBICIUTEIBHON JEATENPHOCTH — aHAlM3 U CHHTE3,
CpaBHEHHE, O0000LIeHHEe, CHCTEMaTH3alliio, KIacCU(UKALUIO, BbISIBIEHUE NPUYNHHO-CIIEACTBEHHBIX
CBSI3e — ISl M3Yy4YEHMs] CBOWMCTB BELIECTB M XMMUYECKHMX PpEaKIHi; eCTeCTBEHHO-HAayYyHbIe METO[Ibl
NO3HAHUS — HAOJIOACHUE, U3MEPEHHNE, MOJICIHPOBAHNE, SKCIIEPUMEHT (PEaJIbHbId M MBICICHHBIH) —

JUTSL OCBOCHHS YUEOHOTO COJIepIKAHMS;

12)  cocTaBnsATh YpaBHEHHs MPOCTHIX OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (METOI0M
AJIIEKTPOHHOTO OanaHca);

13)  ycraHaBAMBATH CBSA3M MEXKIY pEalbHO HAOMIOAAEMBIME XHUMHYECCKUMU SBICHHSIMHU
U MIPOLIeCCaMU, MTPOUCXOSIIUMU B MAKPO- U MUKPOMUPE, OOBSICHITh IPUYMHBI MHOT000pa3us BEIIECTB;
COOTHOCUTH XMMHUYECKUE 3HAHUS CO 3HAHUSAMU JAPYTUX y4EOHBIX MPEIMETOB;

14)  cnemoBaTh mpaBWiaaM Oe3omacHOil paboThl B JabOpaTOpMM IPU  HCIOJIB30BAHUHU
XUMHUYECKON MOCYIbl U 00OpYIOBaHUS, a TAKXKE MpaBUJIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMH BBITIOJHEHUST J1a0OPAaTOPHBIX OIBITOB M NPAKTHYECKUX paboT MO TOIYYCHHUIO
U cCOOMpaHHI0 Ta3000pa3HBIX BeLIECTB (BOAOpPOJAa U KHUCJIOPOJA), NPUTOTOBIEHHUIO pPacTBOPOB
C ONpEeNeNICHHON MacCOBOM JI0JIEM pPacTBOPCHHOTO BEIECTBA, PEHICHUIO JKCIEPUMEHTAIBHBIX 3a/1ad
1o Teme «OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX COCAHMHEHUIN;

15)  neMOHCTPUpPOBATH BIaJCHUE OCHOBAMH XUMHUYECKON IPAMOTHOCTH, BKJIFOYAIOIICH YMEHHSI
6e30macHOro oOpalleHHus C BEIeCTBaMM, MCHOJIb3YEeMbIMH B IMOBCEJHEBHOM XHM3HH, a TAaK)Ke 3HAHUE
IpaBUJI MTOBEJICHHS B LIEJIAX COSPEKEHNUs 30POBbsS M OKPYKAIOLIEH CpeIbl.

IIpenmeTHbIe pe3yabTaThl 4151 00ydaronmxcs 9 Kiacca:

1) PacKpbIBaTh CMBIC OCHOBHBIX XMMMUYECKHUX TOHATUN: XMMMYECKUN JIIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHUOH, 2JIEKTPOOTPULATENBHOCTD, CTENIEHb OKHCIEHUS, XMMUYECKas PEaKIus,
TeroBoi 3(QeKT peakuuu, MoJib, MOJNAPHBIA OO0BEM, pPacTBOP; HIIEKTPOIUTHI, HEIIEKTPOIUTHI,
JNEKTPOJIUTUYECKAs JUCCOLMAIUS, pPEAaKIMH HMOHHOrOo OOMEHa, THApOiM3 coyiel, oOpaTumble
U HEoOpaTUMbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCIICHME W BOCCTAHOBJICHHME, 9JIEKTPOJIM3, aUIOTPOINUs, aM(pOTEepHOCTb, XUMHUYECKasi CBS3b
(KoBaJIeHTHas!, HOHHAs, METAJJTNYECKast), MEXMOJIEKYJISIpHbIE B3aUMOIEHCTBUS (BOJAOPOHAS CBS3b, CUIIBI
Ban-nep-Baanbca), KOMIUIEKCHBIE COETUHEHUS, KPUCTAUNINYECKUE PEUICTKU (MIPUMUTHBHAS KyOudeckas,
00BEMHO-LIEHTPUPOBaHHAss ~ KyOWuecKkas, TpaHELEHTPUpOBaHHAs  KyOMueckas, TIeKcaroHajbHas
IUIOTHOYNIAKOBaHHAs), KOPPO3HMs METAJUIOB, CIUIABBI; CKOPOCTh XHUMHUECKOW pEaKLuH, KaTajlus,
XUMHYECKOE PAaBHOBECHUE, FIIEMEHTHI XUMUYECKOW TEPMOJAMHAMUKH KaK OJHOW U3 TEOPETHUYECKHUX OCHOB
XUMHH; NIpeAenpHo fomyctumast koHuentpauus (IT1K);

2) WUTIOCTPUPOBATh B3alMOCBA3b OCHOBHBIX XHUMHUYECKMX IOHATUH M NPUMEHATH 3TU
MOHSTHS ITPU ONTMCAHUM BELIECTB U UX MPEBpAIECHUN;
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3) UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsSl COCTaBJIEHHs (hOpMYJ BEIIECTB M ypaBHEHUH
XAMHYECKUX PEaKLUid;

4) PacKpBIBaTh CMBICI TEOPUH DIEKTPOJUTHUECKONW TUCCOIMALUMU, 3aKkoHa I['ecca u ero
CIIEJICTBUH, 3aKOHA JAEMCTBYIOLIMX MAacC, 3aKOHOMEPHOCTE U3MEHEHUSI CKOPOCTU XUMUYECKON peakiui,
HAIpPAaBJICHUS CMEILIEHUSI XUMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT Pa3IMYHbIX (DaKTOPOB;

5) COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKOM NHUCCOLMALMU KHUCIOT, LIEIOYEed U COJIeH;
MOJIHBIE W COKpPAlICHHBIE YpaBHEHHs] peaklUuMid HOHHOTO OOMEHa; peakuui, MOATBEPKAAOIINX
CYIIECTBOBaHHE T€HETUYECKON CBS3M MEXKIY BEIIECTBAMH PA3IMUYHBIX KJIACCOB; PACKPBIBATH CYIIHOCTH
IPOIIECCOB THIPOJIN3a COJIEH MOCPEACTBOM COCTABJICHUSI KPATKUX MOHHBIX U MOJICKYJISIPHBIX YpaBHEHUH
peaKIuif, CyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA  IOCPEACTBOM  COCTABIICHUS
AIIEKTPOHHOTO OanaHca STHX peakluil; MpeICKa3bIBaTh XapakTep Cpeabl B BOJHBIX PaCTBOPAX COJEH;

6) XapaKTepu30BaTh (OMUCHIBATH) (PUM3HUECKHE W XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB
(kuciopon, o30H, rpadur, anmas, 6op, azor, pochop, cepa, XJop, HATPUN, KAIUH, MarHUH, KaJIbIIHM,
ATIOMHUHUM, KeJe30, MeJlb, LIMHK, cepedpo) U 0Opa30BaHHBIX UMM CIIOXHBIX BEIIECTB, B TOM YHCIIE UX
BOJIHBIX PacTBOPOB (aMMHAK, XJIOPOBOJIOPO, cepoBoaopo, okcuasl yriaepoaa (II, IV), azota (I, I, 111,
IV, V) u docdopa (III, V), cepsl (IV, VI), ceprucras, cepHas, a3otHas, GpochopHas, yroibHasi, OKCHIbI
u ruapokcupl MetamioB IA—IIA-rpynn, amomunus, meau (II), uunka, xenesa (II u III); mosicHATh
COCTaB, OTHENBHBIC CIOCOOBI TONYYEHUS M CBOMCTBAa CIOXKHBIX BEIIECTB (KHCIOPOICOAEPIKALIHIEC
KHCIJIOTBI) XJIOpa, a30THUCTasg, OOpHas, YKCyCHasi KHCJIOTBI W WX coyid; TramoreHunbl Kpemuusa(IV)
u pocdopa (Il u V); okcuna u ruapoxcu xpoma(Ill), mepmaHranar Kaaus);

7) OMKCHIBATh POJIb BKHEHIIMX M3y4aeMbIX BELIECTB B MPUPOJHBIX IMPOLIECCaX, BIUSHUE
HA JKUBbIE OPTaHU3MBbI, IPUMEHEHUE B PA3IUYHBIX OTPACISAX SKOHOMHKH, UCIIOJIb30BAHUE AJI1 CO3AAHUS
COBPEMEHHBIX MaTepUaIOB U TEXHOJIOTHIA;

8) MPOBOANTH PEaKIMH, TMOATBEPXKAAIOIINE KAueCTBEHHBIM COCTaB pa3lUYHBIX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM COJEpIKAIIMEecs B BOAHBIX PAaCTBOPAX MOHBI: XJIOPUA-, OPOMUA-, HOAUI-,
cynegar-, ¢docdar-, kapOoHar-, cynbPuT-, CynbPua-, HUTPAT- U HUTPUT-UOHBI, TUAPOKCUI-HOHBI,
KaTHOHBI aMMOHWSI, MArHUs, KaJIbIIUs, ATFOMUHHMS, XKene3a (2+) u xkenesa (3+), meau (2-+), 1MHKA;

9) clenoBaTh IpaBWiIaM 0Oe30MacHOi paboThl B JIaOOpaTOpUM TPH  HCIIOJIB30BAHUU
XUMHYECKON MOCYIbl U 00OpYIOBaHUS, a TAaKXKe MpaBUJIaM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU BBITIOJIHEHUsI J1a0OpaTOPHBIX OMBITOB W TPAKTHUYECKUX PAOOT MO TMOTYYECHUIO
U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a) U PEelIeHUI0 YKCIEPUMEHTATbHBIX
3a/1a4 MO TeMaM Kypca; MPEeJCTaBIsITh PE3yNbTaThl dKCIEpUMEHTa B (OopMe BBIBOJOB, TOKA3aTEIbCTB,
rpaduKOB, TAOJIHII U BBISABIIATH SMIHPUIECKHE 3aKOHOMEPHOCTH;

10) *puUMEHATh OCHOBHBIC OINEPAIMM MBICIUTEILHON AEATSNPHOCTH (AHAIU3 W CHUHTE3,
CpaBHEeHHE, 0000IIeHNe, CUCTEMATH3AIIHIO, BHISIBJICHUE TPUYHMHHO-CIICICTBEHHBIX CBSI3€H) NP U3yYCHUN
CBOWCTB BEIIECTB W XHMHUYECKHX PEAKIHH; BIAJIeTh E€CTECTBEHHO-HAYYHBIMH METOAAMHU ITO3HAHHS
(HabmoieHne, U3MEepeHHe, MOACTUPOBAHNE, SKCIIEPUMEHT (pealbHbIM U MBICIIEHHBIN));

11) npumenars mnpaBuiaa Oe30macHOro OOpamieHWss C  BEHIECTBAMH, HCIIOIb3yEeMBIMH
B TIOBCEIHEBHOM JKU3HU, ITPAaBUJIa TOBEICHUS B LIEJISIX COEPEKEHHS 310POBbS M OKPY’KaIOLIel MPUPOTHOM
cpeipbl; MOHMMAaTh Bpea (OMacHOCTb) BO3JCHCTBUS Ha JKMBBIE OPraHU3Mbl ONPEICICHHBIX BELIECTB,
MOSICHATH Ha TIPUMeEpaxX CIIOCOOBI YMEHBIICHHUS U TIPEJOTBPALICHHS UX BPETHOTO BO3JCHCTBHUS, 3HAUCHUE
KHPOB, OCITKOB, YTIIEBOAOB ISl OpraHM3Ma YellOBeKa.
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4
TemaTu4yeckoe NVIAHUPOBAHME

Ne Tembl 3aHsATHI Kou-Bo JesiTeJIbHOCTH 00YYAKOIIUXCSl / PEKOMEH/I0BAHHbIE JJIeKTPOHHBIE PecypChl
n/n 4acoB ¢opmMbI IpoBeIeHNs 3AaHATHI
8 kuacc (34 yaca)
Tema 1. [lepBonayanbHble xumMuuyeckue noHsaTus (10 yacon)

1 | Xumus — BaxkHas 061acTh 1 e VYuyactue B Oecene 0 pacKpbITUH CMBICIA M3ydaeMbIX | PoCCHiiCKast SJICKTPOHHAS HIKOJIA.
€CTECTBO3HAHMS U MPAKTUYECKOMN TIOHSITHH; Xumus. 8 kiace. Ypok «lIpegmer
JESITETbHOCTU Y€JIOBEKA e yuacthe B Oecelle O POJM XUMHHU B IIPUPOJIE M JKU3HU | XMMHUH. Beriectsa u ux CBOMCTBa»

4eJI0BEKA, €€ CBA3b C IPYTMMHU HAyKaMu. (https://resh.edu.ru/subject/lesson/15
@opma nposedenus 3amsamuti: obcyxknenue, Oecena, | 21/start/)
JTUCKYCCHUHU, PELICHUE KEHCOB

2 | MucTpyKTax 1Mo TeXHUKE 0€30MacHOCTH. 1 e VYyacThe B OOCYXIECHHHU XapaKTEPUCTUKU HayUHBIX
Ilpakmuueckasa paboma Ne 1** METOJIOB U3yYEHUS IPUPO/IBI;

«3HAaKOMCTBO ¢ XMMHYECKOH MOCYIOH, C e pabora B mapax s M3y4EeHHs NPABUII MOJIb30BAHUS
IpaBUiIaMu paboThI B JIaOOPATOPHH U XUMHUYECKON MOCYN0N U 1abopaTOpHBIM 000PYI0BAHUEM,
npueMamMu 00palIeHus ¢ 1abopaToOpHbIM a TaKKe NpaBWiIaM OOpalleHHs ¢ XUMHYECKUMH
000py10BaHUEM, HU(POBBIMU BEIIECTBAMH B COOTBETCTBHMHM C HHCTPYKIMSAMH IO
JlaTYNKaMK 000pPYI0BaHUs IIEHTPOB BBINOJIHEHUIO MPAKTHUECKUX padoT.

»» 1 0uKa pocta-». llpakmuueckas Dopma nposedenusi 3aHamull: 00CYKIEHUE, TTPOBEICHHE
paooma Ne 2% «Onpenenenue IKCTIEPUMEHTOB (UTpa)

CTPYKTYPHI IIIAMEHN

3 | Yuctsle BeliecTBa U CMECH. 1 o VYuyactue B OnuI-onpoce 0 pa3aIuyuy YHACTBIX Poccniickas 5J1€KTpOHHAS IIKOIA.
Ilpakmuueckan paboma Ne 3* BEILECTB M CMECEH; TOMOT€HHBIX M T'€TEPOreHHBIX cMeceit; | Xumus. 8 knacc. Ypok «Huctsle
«OrnpeneneHne YUCThIX BEIECTB U o pabota B Tapax NpH CJIEJOBAaHUM IIpaBUiaM | BEHIECTBA U cMecH. CriocoObl
cMeceiy. I/IHCprKTaDK 110 TCXHUKEC IOJIB30BaHUSI XUMHUUYECCKOU HOC}’}IOﬁ u na6opaTopH1,1M pasaciICHUA cMecei
0€30I1aCHOCTH o0opy/moBaHHEM, a TaK)Ke TpaBWjiaM OOpaIleHus ¢ (https://resh.edu.ru/subject/lesson/152

XMMHYECKMMH  BeImeCTBAMH B COOTBeTCTBHM ¢ | 2/start/)
WHCTPYKILHUSMU IO BBITTOTHEHUIO TPAKTHUECKUX paboT

@opma nposedenus zansmutl: O0CyxIeHne, OIUI-0TIPOC,
MIPOBE/ICHUE SKCIIEPUMEHTA (Urpa)

4 o
B cronbue «Tembl 3aHITHIR» pacCcTaBICHBI yKa3aTeIH MPAKTUICCKUX paboT st moarotoBku K BIIP — *; k THA — **; x 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/

YucThie BelllecTBa M CMECH.
Ilpakmuueckasa paooma Ne 4*
«[IpoBeneHne OYUCTKH BOJBI OT
PacTBOPHUMBIX TTPUMECEI».
Ilpakmuueckasn paboma Ne 5*
«Omnpeaenenre BOJIONPOBOIHON U
TUCTHJUTHPOBAHHON BOJBDY.
HNHcTpyKTaX MO TEXHUKE O€30IaCHOCTH

J PaGotra B rpynmax ans IUIAHUPOBaHMUA U
MPOBEICHUSI XUMHUECKOTO IKCIIEPUMEHTA 10 Pa3/IeICHUIO
cMecell BEIeCTB;

J pabora B  rpynmax 1O BBICTPAaNBaHUIO
Pa3BEPHYTOT0 MHUCHMEHHOTO U YCTHOTO OTBETOB C OMOPOH
Ha wuH(pOpManuio Hu3 Y4eOHHKAa M JPYrde HCTOYHUKH
uH(pOpMallUK, TPaMOTHOE HCIOJIb30BAHUE H3YYEHHOIO
MOHATUIHOTO anmapara Kypca XHMHUU.

Dopma npogeodeHus 3auamui: MIpOBEJICHHE
AKCIIEPUMEHTOB (WTpa), MpoBeaeHUE NPOhHEeCCUOHATBLHOM
poOBkI, pereHne KeicoB

Poccuiickas 351€eKTpOHHAs IIKOJIA.
Xumus. 8 kiacc. Ypok « Uucteie
BelecTBa U cMecu. CocoObl
paszeneHus cMecen»
(https://resh.edu.ru/subject/lesson/152

2/start/)

BeriecTBa 1 XUMHUYECKHE PEAKIIHH.
Ilpakmuueckasn paboma Ne 6***
«Ornpenenenue, 10 Kakol TeMrepaTypsbl
MOKHO HAarpeTh BEIIESCTBOY.
Ilpakmuueckasa paboma Ne 7*
«M3mepeHne TemMrepaTypbl KUTICHHS
BOJIBI C TIOMOIIBIO TA0OPATOPHOTO
TEPMOMETpA U JATUYNKA TEMIIEPATYPHI».

WHCTpyKTaX M0 TEXHUKE 0€30MaCHOCTH.

Ilpakmuueckasn paooma Ne 8***

«OrnpeneneHue TeMIeparypbl
KPHUCTaJNIN3aI[H BEIIECTBA.
WHCTpyKTaX 10 TeXHUKE 0€301MaCHOCTH

. Pabota B rpymnmax mo HaOJIOJEHUIO U OMUCAHUIO
(U3NYECKUX CBOHCTB BEIIECCTB;
o paboTa B rpymnmax no cJeJJOBaHHUIO IPaBUIaM

10JIb30BAHUS XMMUUECKON NIOCY10H U JJaOOpaTOpHbIM
o0opyJoBaHMEM, a TakKe IpaBUiIaM oOOpalleHus ¢
XUMHUYECKMMM  BEIIECTBAMHM B COOTBETCTBUH  C
MHCTPYKLHSMU 1O BBITOJHEHUIO MTPAKTUYECKUX paboT
@opma npoeedenus 3ansamuii. 00CYKAECHUE, NIPOBEACHUE
SKCIIEPUMEHTOB (Urpa)

Poccuiickas anexkTpoHHas mKona.
Xumus. 8 kiacc. Ypok «Puznueckue
U xuMuudeckue siBienus. [Ipusznaku
XAMHYECKHUX PEaKui. Y CIOBUS
TEUCHHUS U BOSHUKHOBCHUS
XAMHYECKHUX PEAKLUI)
(https://resh.edu.ru/subject/lesson/148

5/start/)

BemectBa 1 XuMH4YecKHe peaklnu.
Ilpakmuueckas paboma Ne 9**
«M3ydenne pu3nuecKknx CBONCTB
METaJUIOBY». IHCTPYKTaXX 1O TEXHUKE
0€e30MacHOCTH

° HaGnronenne u omucanue (QU3MUECKUX CBOWMCTB
BEIIECTB;
° pabota B Tpymmax MO CJIEIOBaHUIO MpaBUIaM

MOJIb30BaHUA XUMHUYECKOM TMOCynoi u 1abopaTOpHBIM
o0opy/noBaHuEM, a TakXke MpaBWiaM OOpalleHus ¢
XUMUYECKMMHU  BELIECTBAMH B COOTBETCTBUH  C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO TIPAKTUIECKUAX padoT
@opma npogedenus 3anamuli. 0OCYXJCHHUE, TIPOBEICHHE
SKCIIEPUMEHTOB (Urpa), peleHne Keiicon

Poccuiickast anekTpoHHas mKoa.
Xnmus. 8 kiace. Ypok «Puznueckue
U XUMHU4eckue sieneHus. [Ipuznaku
XAMHYECKHUX PEaKUUi. Y CIOBUS
TCUCHHUS U BOSHUKHOBCHUS
XAMHYECKUX PEAKLUID)
(https://resh.edu.ru/subject/lesson/148

5/start/)

Du3znuecKnue 1 XUMUYECKHUE SBICHHUS.
Ilpakmuueckasa paboma Ne 10*
«M3yueHne npu3HaKOB XMMUYECKUI

. VYyactie B 00CY)KICHUH pazauuusi (PU3HUECKUX U
XUMHUYECKHX SIBJICHUSA, OOBSICHEHUH UX CYLITHOCTH C TOUKH
3pEeHNsI ATOMHO-MOJIEKYJISIPHON TEOPHH;

Poccuiickas 351€eKTpOHHAs IKOJIA.
Conepxanue Kkypca «XuMHs»
(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/

peaKuHﬁ: BBIACJICHUEC U ITOTJIOIICHUC
Teruia». THCTpyKTax M0 TEXHUKE
0€e30I1aCHOCTH

. ydacTHe B OOCYXICHMM IMPHU3HAKOB XUMHUYECKUX
peaKuuii, yCIOBUS UX IPOTEKAHMS;

o yuactue B Oecejie 0 KiacCH(pHUKAIMA XUMHYECKUX
peakimii (M0 YUCIy W COCTaBy pearupyrommx U
00pa3yrIINUXCs BEIIECTB).

o paboTa B rpymnmnax mo cJeJJOBaHUIO IPaBUIaM
MOJIb30BaHMS XMMUYECKOH TIOCYI0N U 1Ta00paTOPHBIM
o0OpyJOBaHMEM, a TaKkXKe NpaBWiIaM OOpamieHus: ¢
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIHSMH —TIO
BBITIOJIHEHUTO .Ha60paTOpHI)IX XUMHUYCCKUX OIIBITOB.
DopmanposedeHUA3AHAMULL: MPOBEICHUE
SKCIIEPUMEHTOB (Urpa), TUCKyccus, Oecena, 0OCyKIeHue,
pElIEeHHNE KENCOB

Ou3ndYecKue U XUMHUYECKUE SIBIICHHUS.
Ilpakmuueckasa paboma Ne 11*
«M3yueHne 3aK0HA COXPAHECHUS MACChI
BeniecTB». MHCTpYKTaX M0 TEXHUKE
0€30MacHOCTH

. Yyactue B 00CYXJIEHUU paziuyuii (U3MUYECKUX U
XUMUYECKUX SBJICHUM, PACKPBITUU WX CYIIHOCTH C TOYKH
3peHusl aTOMHO-MOJIEKYJISIPHON TEOPUH;

. pabota B mapax MO OIpPEAEICHUIO NPU3HAKOB
XUMUYECKUX PEaKUUi, YCIOBUNA UX MPOTEKAHUS;

J yuyacTue B Oecefie 0 KiacCU(PUKAUU XUMHUYECKUX
peakiuii (M0 YHCIy UM COCTaBy pearupyromux |
00pa3yroIIUXCs BEIIECTB).

J pabota B Trpymnmax @O COONIOJEHUIO TPaBHI
10JIb30BAHUS XMMUUECKON NOCYI0H U 1TaOOpaTOpHBIM
o0opyJIoBaHMEM, a TakXe MpaBUI oOpaleHus ¢
BELIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMHU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB.
Dopmanposedenus 3auamuil;  TPOBEACHUE
AKCTIIEPUMEHTOB (MTpa), MUCKyCCHs, Oecena, 00CyKIeHne

Poccwuiickas 2eKTpoHHas IIKOJIA.
Conepxanue Kypca «XuMuUs»

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

10

Pemenue 3agau

. MareMaTnyeckne BBIUHUCICHUS TPU  PEIICHUHN
y4eOHBIX 3a]1a4,

. paboTa B mapax IO BBICTPAaUBaHUIO Pa3BEPHYTHIX
MHUCbMEHHBIX U YCTHBIX OTBETOB C ONOPOM Ha
nHpOpManuo U3 y9eOHHKA U JPYTHX UCTOYHUKOB, B TOM
yucie MurepHera.

Dopma  npogedenuss  3aHAMUU: ~ PEIICHUE  KEHCOB,
00CYXJIeHHE, MO3TOBOM IITYPM

Poccuiickas anekTpoHHas HIKOJIA.

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




Tema 2. BaxkHeiimme npeacTaBuTe/ Il Heopranmyeckux semecTs (11 yacos)

11 | Ipexncrasnenus o razax. 1 o Vuactue B Oecele O packpbiTHH cMbicia | Poccuiickas eKTpOHHAs MIKOJIA.
Ipakmuueckas paboma Ne 12*[*** U3y4aeMbIX MOHATHH, mnpuMmeHeHue moHstuil 1npu | Conepxanue Kypca «XUMHUS»
«OmnpeeneHne coctaBa BO3Iyxay. OIHMCAaHWU CBOWCTB BEIIECTB U UX IPEBPAIICHUL; (https://resh.edu.ru/subject/29/)
WHCTpyKTaX 10 TeXHUKE 0€301TaCHOCTH . pabora B mapax IO COOJIONEHUIO IPaBHII

0e30macHOi paboThl B 1a0OPATOPUU MIPH HCIIOIB30BAaHUU
XUMHYECKOH TOCYAbl U 000pYAOBaHUsS, a TaKKE IMPABHII
00paIlIeHus C TOPIOYMMH BEIIECTBAMU B OBITY;

J paboTa B mapax o IUIAHUPOBAHUIO M MTPOBEACHUIO
Ha TPAKTHKE XHUMHYECKUX JKCIEPUMEHTOB, IPOBEICHUE
HaOt0IeHUs, (POPMYITMPOBAHUE BHIBOOB IO Pe3yJbTaTaM
HKCIEPUMEHTA.

Dopma nposedenus 3ansimuil: IPOBEIECHUE YKCIICPUMEHTA
(urpa), npoBeneHue NpopheCcCHOHATHLHON MPOOBI, pelIeHHE
KelcoB, Oecena

12 | TernoBoit 3 pekT XumMUIeckoi 1 . JlesTenbHOCTh  OOydaromMXcs — BbICTpauBaercs | POCCHICKas SJIEKTPOHHAS HIKOJIA.
peakunu. COrJIacHO mpaBmiam Oe3omacHoi paboTel B maboparopuu u | Coaepxanue Kypca «XuMusi»
Ipakmuueckas paboma Ne 13*** TUTAaHY TPOBEICHUS skcrepumenta,  onpenensercs | (https://resh.edu.ru/subject/29/)
«Omnpenenenue TeroBoro 3ddexra C YYETOM TEMBI BBITIOTHAEMOM MPAKTUIECKOI pabOTHI.
pPacTBOpPEHHUS BEILIECTB B BOJIEY. Dopma  nposedenus 3auamuil: IpOBE/ICHHUE
MHcTpyKTaxX M0 TeXHUKE 0€30MMacCHOCTH IKCIIEPUMEHTOB (Urpa), peleHne KelcoB

13 | TepmoxumHuUecKue ypaBHEHUSI. 1 . JleATenbHOCTh  OOyJaroIMXCsi  BBICTpamBaeTcs | POCCHIiCKas DIEKTPOHHAs LIKOJIA.
Ipaxkmuueckaa paboma Ne 14* COTJIacHO mpaBmiiam Oe3omacHoi paboTel B maboparopuu u | Coaepxanue Kypca «XuMus»
«M3ydeHune sK30TePMUUECKUX PEAKITHII. IUIaHy [POBENAEHUS skcnepumenta,  ompenensiercs | (https://resh.edu.ru/subject/29/)
Ilpakmuueckas paboma Ne 15* C YYETOM TEeMBbI BHIMOTHIEMON TPAKTHUECKON pabOTHI.

«M3yueHne SHIO0TEPMUIECKIX Dopma  nposedenus 3aHAMUU: IIPOBEICHUEC
peakiuity. MTHCTpyKTax MO TEXHUKE 9KCIIEPUMEHTOB (Urpa), pelieHne KeicoB
0€30MacHOCTH

14 | PacTBOpBL. 1 . JleATenbHOCTh ~ OOYyYaroImMXCsi  BBICTpamBaeTcs | POcCHiicKas DJIEKTPOHHAS MIKOJIA.
Ilpakxmuueckas paboma Ne 16* COTJIaCHO MpaBmiaM Oe30macHoi paboTsl B taboparopuu u | Comepxanue Kypca « XuMHsD)
«3yueHne 3aBUCHUMOCTH IUTaHy MPOBEICHUS skcnepumenta,  ompenensierca | (https://resh.edu.ru/subject/29/)
pacTBOPUMOCTH BEIICCTBA OT C YYETOM TE€MBbI BHIMTOTHIEMON TPAKTHUECKON pabOTHI.

TeMreparypb». MHCTpyKTax 1Mo TeXHUKE Dopma  nposedenus 3auamui: IIPOBEJICHHE
0€301acHOCTH AKCTIIEPUMEHTOB (UTpa), pelieHne KelcoB
15 | PacTBOp®L. 1 . JestenpHOCT,  OOydJarommxcsi  BbICTpamBaeTcs | Poccuiickast 3JIeKTpOHHAs IIKOJIA.

Ilpakmuueckasa paooma Ne 17*

COTJIaCHO MpaBmJIaM 0€301acHON paboThI B 1AOOPATOPHH U

Copnepxanue Kypca «XuMHUsI»




«HabmrogeHne 3a pocTOM KPHCTAIIOBY. IUIlaHy  TpoBeAeHWs  dKcmepumenTa,  omnpexaensercs | (https://resh.edu.ru/subject/29/)
Ilpakmuueckasn paoboma Ne 18* C YYETOM TE€MBbI BBIIOJIHIEMON MPAaKTUYECKOI pabOTHI.
«W3yueHue cBOICTB IepEHACHIIIEHHBIX Dopma npogeodeHus 3auamui; IIPOBEJICHHE
pacTtBopoB». THCTpyKTaX 110 TEXHUKE 9KCIIEPUMEHTOB (Urpa), pelieHne KeicoB
0e301macHOCTH
16 | PactBopsl. . JleaTenbHOCTh  OOy4aroIUXCsi  BhICTpamBaeTcs | Poccuiickas 5lIeKTpOHHAs HIKOJIA.
Ilpakmuueckan paboma No 19*** COIIaCHO IpaBuaM Ge30macHoi paboThl B aboparopuu u | Conepxanue Kypca «Xumus»
«OmnpeeneHne KOHIIEHTPAI[MH BEIIECTB IUIaHy [POBEIEHUS skcnepumenta,  onpenensiercs | (https://resh.edu.ru/subject/29/)
KOJIOPUMETPUICCKUM METOIOM I10 C YYETOM TE€MbI BBIMOIHIEMON IPAKTHUECKON pabOTHI.
KaTuOpOBOUHOMY TpaduKy». Dopma  nposedenus 3auamui: IIPOBEJICHHE
WHcTpyKTax 1Mo TeXHUKE 0€3011aCHOCTH 9KCIIEPUMEHTOB (Urpa), pelIeHne KeHCoB
17 | PacTBOpSL. . JleATenbHOCTh  OOY4YarOIMXCsl — BhICTpauBaeTcs | POCCHICKas DJIEKTPOHHAS IKOJIA.
Ilpakmuueckas padboma Ne 20* COTJIacHO mpaBmiIaM Oe3omacHoi paboTel B maboparopuu u | Conepxanue Kypca «XuMus»
«IIpoBenenue peakiiuy pasnoKeHHs IUIaHy NIPOBEACHUS skcnepumenta,  onpenensiercs | (https://resh.edu.ru/subject/29/)
KPUCTAJLJIOTUAPATA. C YYETOM TEeMBbI BHIMOTHIEMON PAKTHUECKON pabOTHI.
WHcTpyKTax 1Mo TeXHUKE 0€3011aCHOCTH Dopma  nposedenus 3auamui: IIPOBEJICHHE
SKCIIEPUMEHTOB (Urpa), pelieHne KeHcoB
18- | Pemenue 3amau . Beruucnenus npu pemeHun y4eOHbIX 3a/1a4; Poccuiickas 5>€KTpOHHAs IIKOJA.
19 o ydacTHe B 00CYKIECHUU Pa3BEPHYTHIX MMCbMEHHBIX Conepxanue Kypca «Xumus
M YCTHBIX OTBeTax c omopoii Ha wuHpopmarmio w3 | (https://resh.edu.ru/subject/29/)
yueOHHMKa U APYTUX UCTOYHUKOB, B TOM uncie HTepHera.
Dopma nposedeHus 3aHAMUIL: PEIICHUE KEHCOB,
oOcyXeHue
20 | Knaccugukaiys HeOpraHu4eCKuX . Yuactue B oOcyxkaeHuM  knaccuukanuu | Poccuiickas 2JIeKTpOHHAs IIKOIA.
COCIMHEHU. M3y4aeMBbIX BEIECTB I10 COCTaBY U CBOWCTBAM; Copnepxanue kypca «XuMHUs»
Hpakmultecmm paﬁoma No 2] *** ° [IPOTHO3UPOBAHUE CBOWMCTB BEIIECTB Ha OCHOBE (https://resh.edu.ru/subject/29/)

«PerieHne 3KcrIepUMEHTANIBHBIX 33124
o TeMe «OcHoBanus. TernoBoi apdekr
peaKIMy THIPOKCUIA HATPHS C
YTIEKUCIIBIM Ta30M».

Ilpakmuueckasn paboma No 22***
«Pernienune 3KcriepMMEHTABHBIX 3a/1a4
o teme «OcHoBanus. Peaknus
HeUTpanusauumny». MHCTpyKTax 1o
TeXHHKe 0e30MacHOCTH

OOIINX XUMHYECKUX CBOMCTB M3yYEHHBIX KJIACCOB/TPYII
BEIIIECTB, K KOTOPBIM OHU OTHOCSITCS;

. pabota B Tpymmax MO COOJIOIEHUIO TPABUI
Oe3omacHoil paboTHl B JTA0OPATOPUU TIPH UCIOIB30BAHUU
XUMUYECKON TIOCY/IbI U 00OpYy/IOBaHMs, a TaK)Ke MPaBUI
oOparileHus: C TOPIOYUMU BEIIECTBAMU B OBITY.

Dopma nposeoeHus S3AHAMULL: MPOBEJICHUE
AKCIIEPUMEHTOB (WUrpa), pElIeHHue KEHCOB, OOCYKIEHUE,
Oecena




21 | Pemienue 3amau no teme */** 1 . CocraBiieHrEe MOJIEKYJIIPHBIX YpaBHEHHH peakiiuii, | POCCHICKas 3IEKTPOHHA IIKOJIA.
«I'enernyeckas cBs3b MCXKAY KJIaCcCaMU UIJLUTIOCTPUPYIOIINX XHUMHUYCCKHUEC CBOMCTBA M CIIOCOOBI COI[Gp)KaHI/Ie Kypca «XUMHD»
HEOPraHWYECKUX COCAMHEHUI» HOJIy4eHHs BEIECTB M3y4eHHBIX Kiaccos/rpyn, a takxke | (https://resh.edu.ru/subject/29/)

MOATBEPIKIAIOLIUX FEHETUUECKYIO CBSA3b MEXAY HUMU;
o pabota B Tpymnmax MO COOJIIOJIEHUIO TPaBUII
6e3omacHoil paboTHl B J1a0OPATOPUU TIPH UCIOIB30BAHUU
XUMHAYECKOH TOCYIbl U 00OpYJOBaHUS, a TAKXKE MPaBUI
oOpallleHus: C TOPIOYUMU BEILIECTBAMU B OBITY.
Dopma npoeeoeHus 3AHAMUIL MIPOBE/ICHHE
AKCIIEPUMEHTOB (Urpa), pelIeHHue KeHCOB, OOCYKIEHHE,
Oecena, MO3roBOW LITYPM
Tema 3. [lepnoguueckuii 3akon u [lepuoanyeckas cucreMa XuMmuyeckux 3jiemenToB /1. . MenjeneeBa.
CtpoeHue aToMOB. XuMH4YecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaknu (13 yacoB)

22- | Ilepuomuueckuii 3akon. [lepuoanyeckas 2 o PackpbITHe CMBICIa HM3ydaeMbIX TOHATHH W | Poccuiickas sneKTpoHHAs IIKOJIA.

23 | cucTeMa XUMHUYECKUX JJIEMEHTOB [TepuoaNYECKOTO 3aKOHA; Conepxanue Kypca « XUMHUSDY
. . Menaeneea. CTpoeHHE aTOMOB. ° ob6bsicHenue cBsizu  monoxkenms osnementa B | (https://resh.edu.ru/subject/29/)
Ipakxmuueckan paboma Ne 23*[** [lepyoguyeckoif  cUcTeMeé C  COCTaBOM  aToMa,

«MonenupoBaHue CTPOCHHS MOJICKYIT pacmpenesieHueM  3JIEKTPOHOB MO 3HEPreTHYECKUM
IIPH TIOMOILU PUCYHKOB, MOJIENIEN, YPOBHSIM, TIOJI- YPOBHSIM M OpOUTAISIM y aTOMOB MEPBBIX
OJICKTPOHHBIX U CTPYKTYPHBIX (1)0pMyJI». ‘-IeTI)IpéX IIEPUOJOB;
WHCTpyKTa) M0 TEXHUKE 0€30MaCHOCTH o MOJIETMPOBAHUE CTPOECHUE aTOMA, DHEPIETUYECKUX
YPOBHEN ¥ TIOAYpOBHEH NpU IOMOIIM PHUCYHKOB,
AEKTPOHHBIX KOH(Urypauui u AJIEKTPOHHO-
rpapudeckux Gopmyi;
J BBICTPAaUBaHUE Pa3BEPHYTHIX MHCbMEHHBIX H
YCTHBIX OTBETOB C OMOPOW Ha MH(pOPMAIMIO U3 yUYEeOHUKA
U ApYTUX UCTOYHUKOB, B TOM 4Kcie MHTepHeTa.
Dopma nposedeHus 3aHAMULU. MPOBEJICHUE
HKCHEPUMEHTOB (UTpa), pelIeHHe KeicoB, o0cyxaeHue,
Oecena, MO3TOBOW HITYPM
24- | XuMuvecKas CBA3b U €€ BUABL. THIIbI 2 . Vuacthe B OOCYXKIEHHH CMBICIA H3ydaeMbIx | Poccuiickas 3leKTpOHHas IIKOJA.
25 | KPUCTATMYECKHUX PEIICTOK. TIOHSTHI, TIPUMEHEHUE MOHATHH Npu onucanuu cBoicTB | Comepixanue Kypca «XuMHUS»

Ilpakmuueckasn paooma Ne 24**
«OmnpeneneHne TeMIepaTypsl TIABICHUS
BEIIECTB C PA3HBIMU TUTIAMU
KPUCTAUTHICCKUX PEIICTOKY.

BCIICCTB U UX HpeBpaHleHHﬁ;

L4 OMpCACIICHUC BUJ0OB XUMHUYECKOM CBA3HU B
COCIUHCHUAX,
L4 00BsICHEHHE HpH‘IHHHO-CHGI{CTBCHHOﬁ CBA3U:

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




WHcTpyKTax no TexHuke 6€30MacHOCTH

CTPOEHHUE aTOMOB, BUJI XMMUYECKOHN CBSI3M B COCAUHEHUHU,
TUI KPUCTAUIMYECKOW PEIICTKH, (DU3NYECKUE CBOMCTBA
BEILIECTBA;

o MIPOrHO3UPOBAHUE CBOMCTB BEILIECTB HA OCHOBAHUU

3HaHUM O BHUAAX XHMMUYECKOH CBA3M M THIAX
KPUCTAININYECKUX PEILIETOK;
. pabora B Trpynmax 10 COOJIOAEHUIO IIPaBUII

6e30macHoil paboThl B JTaOOPATOPUU MPU HCIIOIB30BAHUU
XUMHUYECKON MOoCcyAbl U 000pYyAOBaHHUSA, a TaKXKe IMPaBHII
oOpallleHus: C TOPIOYUMU BEILIECTBAMU B OBITY.

Dopma nposedeHus SAHAMULL: [IPOBEJICHUE
9KCIEPUMEHTOB (UTpa), peuieHue KeWcoB, OOCYXJICHHE,
6ecena, MO3TOBOW MITYPM

26 | OKHCIINTEIbHO-BOCCTAHOBUTCIIBHBIC ° Ompenenenne  cremneHedl  OKUCIAE€HMs  aroMoB | Poccuiickas SIeKTpOHHAS IIKOJIA.
peaknuu. XHMUYECKUX 3JIEMEHTOB 10 (opmynam, cocrasienue | Comepxanue Kypca «Xumus»
Ilpakmuueckas paboma No 25*[** (GopMmynbl GMHAPHBIX coenuHeHuit mo crenenu oxucnenus | (https://resh.edu.ru/subject/29/)
«OmnpeneneHne KUCIOTHOCTH ITOYBBIY. ATOMOB XMMHUYECKHX DJIEMEHTOB;

HHCTpYKTa)K 10 TEXHHUKE 0€30MMacHOCTH ° pa60Ta B TIpymlmax 1o COOJIIOIEHUIO MpaBUII
Oe3omacHoil paboTHl B JTa0OPATOPUU TIPH UCIOIB30BAHUU
XUMHUYECKON TIOCY/IbI U 00OpYy/IOBaHMsSI, a TaKKe MPaBUI
oOparlleHus: C TOPIOYUMU BEIIECTBAMU B OBITY.
Dopma nposedeHus SAHAMULL: MPOBEJICHUE
OKCIIEPUMEHTOB (MUrpa), pelIeHHue KeHCOB, OOCYKIEHHE,
Oecena, MO3TOBOI HITYPM, MIpOBEJICHUE
npodeccnoHaITbHOM MPOOEI

27 | OKHCIUTENILHO-BOCCTAHOBUTEIBHBIE o Ompenenenre  CTENEHEH  OKMCIEHHs  aToMoOB | POCcHiiCKas DJIEKTPOHHAs MIKOJIA.

peaKkiuu.
Ilpakmuueckas pavoma Ne 2
«Pemnienne SKCIepUMEHTATBHBIX 33124
1o Teme «OKUCIUTENBHO-
BOCCTAHOBHUTEJIbHBIC peakiuu. M3ydenne
peaxiuu B3auMOAeHCcTBUS Cylb(duTta
HaATpPHUsL C IEPOKCHUIOM BOAOPOIA.
WHcTpyKTax Mo TeXHUKe 6€30MacHOCTH

6**/***

XUMUYECKUX DJIEMEHTOB TI0 (opmysaM, COCTaBJIEHHE
(dhopMyIbl OMHAPHBIX COEIMHEHUH MO CTETIEHU OKHCIICHUS
ATOMOB XUMHYECKHUX JIEMEHTOB;

. PaGora B rpynmax mo COONIOEHHIO TMPaBUII
Oe3omacHoil paboTHl B JTA0OPATOPUU TIPH UCIOIB30BAHUU
XUMUYECKON TIOCY/IbI U 00OPYy/IOBaHMsI, a TaK)Ke MPaBUII
oOparileHus: C TOPIOYNMU BEIIECTBAMU B OBITY.

Dopma nposedeHus SAHAMULL: MPOBEJICHUE
AKCIIEPUMEHTOB (WUrpa), pElIeHHue KEHCOB, OOCYKIEHUE,
Oecema, MO3TOBOM MITYPM

Copnepxanue Kypca « XUMHUI»
(https://resh.edu.ru/subject/29/)




28

OKHCINTENHLHO-BOCCTAHOBUTENLHBIE

peaxuu.
Ilpakmuueckan  paboma Ne 27**
«Onpenenenue pH B Xoze

OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii». MHCTpyKTaX IO TEXHHUKE
0€e30MacHOCTH

J OmpeneneHue  CTEMEHEW  OKHCIEHUS  aTOMOB
XUMHYECKHX JJEMEHTOB 10 (opMmynaMm, COCTaBJICHHE
(dbopMysbl OMHAPHBIX COCTUHEHUN 110 CTENICHW OKHCIICHHUS
aTOMOB XMMHYECKUX JIEMEHTOB;

o pabota B Tpymmax 1o COOJIOJCHUIO TPaBUII
0e30macHOi paboThl B J1a0OpPATOPUU MPH HCIIOJIE30BAaHHU
XUMHYECKON TOCYAbl U 000pYHOBaHUs, a TaKXKEe MPABIII
00palIeHus: C TOPIOYMMH BEIIECTBAMU B OBITY.

Dopma nposeoeHus 3AHAMUIL MIPOBE/ICHNE
AKCIEPUMEHTOB (UTpa), pelieHre KeiHcoB, 00CyKICHNE,
Oecena

Poccuiickas 351€eKTpOHHAs IIKOJIA.

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

30

OKHUCIIMTEILHO-BOCCTAHOBUTCILHEIC
peaKIuu.

CocraBneHue ypaBHEHUH IPOCTHIX
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHHBIX
peaKIuii ¥ pacCTaHOBKA B HUX

KO3 PHUIIMEHTOB METOOM 3JICKTPOHHOTO
Oaytanca * [ **

. OnpeneneHre OKHUCIUTENS W BOCCTAHOBUTEIIS;
ydacTHe B pAacCTaBICHUM KOI(P(QUIMEHTOB B CXeMax
MPOCTBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — pEaKIUn
METOOM 3JIEKTPOHHOTO OajaHca;

. paboTta B rpynmax mo HaOJIOJICHUI0O XUMHUYECKUX
ONMBITOB N0  IUIAHy, aHAJIW3y  pe3yJbTaTOB U
(hOpMYITHPOBAHUIO BHIBOIOB.

Dopma  npogedenuss  3aHAMUL.  PEUICHUE
o0cyxieHue, becea, MO3roOBOH MITYpM

KEHCOB,

Poccuiickas 3eKTpoHHAs IKOJIA.
Conepxanue Kypca « XuMuUs»

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

31

[IpoexT — 31O IpOCTO

. [IpoBenenue MMPOEKTHO-UCCIIEIOBATEIHCKON
paboThI 1O BEIOPAHHOI TeMe;

° ucnonp3oBadue UKT mis co3ganus mojeneit,
MOATOTOBKU MPE3CHTAINH, TOKIIA0B 110 TEME.

Dopma nposedenusi 3auamuil. 00CYKJIEHUE, AUCKYCCHS,
pELIEHHUE KEWCOB

32

Pabota Hax npoexTom

J ITpoBenenue IIPOEKTHO-UCCIIEA0BATEIBCKOM
paboThI 110 BEIOpAHHOI TeMe;

° ucrnionp3oBadue UKT mist co3ganus mojeneit,
MOATOTOBKHU MPE3EHTAIIH, JOKJIaJ0B 110 TEME.

@opma nposedenus s3anamuil: 00CYKJIE€HUE, TUCKYCCHUS,
pELIEHHUE KEWCOB

33

Pabora Hax mpoekToM

° [IpoBenenue MPOEKTHO-UCCIIEI0BATEIbCKON
paboThI 10 BEIOpAHHOH TeMe;

o ucrnioip3oBadue UKT mist co3ganus mojeneit,
MOATOTOBKH MPE3CHTAINH, TOKIIA0B TI0 TEME.




@Dopma nposedenus 3anamuil: OOCYKIEHHE, AUCKYCCHUS,
pelleHne KeCoB

34 | 3ammra npoekra. [loaBeneHre HTOroB 1 o BeicTpanBaHue pa3BEPHYTHIX YCTHBIX OTBETOB.
Dopma nposedenus 3aHsimuil; 3aIUTa MPOCKTOB B opme
UTPBI
9 kuacc (34 yaca)
Tema 4. BemecTBa n xumuyeckue peakiuu (11 yacon)
35 | Knaccupukanuss XMMMYECKUX PEaKIMi 1 . [IpoBeneHue  BhUMCIEHMH 1O  XuMmuueckuM | Poccuiickast 3JeKTpOHHAs MIKOJIA.
10 pa3JInYHBIM MpHu3HaKaMm. 3akoH [ecca YPaBHCHHSIM. Coneprkanue Kypca «XUMHUI»
W ero cie[CTBHs. Perenue 3aaay Qopma  nposedenus  zamsmui:  peuieHue  kewicos, | (https://resh.edu.ru/subject/29/)
oOcyxaeHue, 0ecena, MO3roBOH IITypM
36 | IloHsATHE O CKOPOCTH XMMHUUECKOM 1 . OObsiCHEHHE M TPOTHO3MPOBAHKME 3aBHCUMOCTH | Poccuiickas si1eKTpOHHAas MIKOJIA.
peaKIIuH. CKOpPOCTH XUMHUYECKOW PEaKIuu OT pa3indHbIX pakTopos; | Comep:kaHue Kypca «XuUMHUL»
Hparcmuuecxaﬂ pa60ma No 39%*[*** ° IJJAHUPOBAHUE M OCYILIECTBICHUE Ha TNPAKTHUKE (httpS://l'ESh.EdU.I'U/SUbjECt/ZQ/)
«I/I3yqu1/Ie BJIIMSTHUS pa3JIMIHBIX XUMHYECKUX DKCIEPUMEHTOB, IPOBEACHHE HaOJIIOICHUS,
(aKkTOpPOB HA CKOPOCTH PEAKIIMM. (bopmynHupoBaHue BBIBOJIOB o pe3ysbraTam
NHcTpykTax mo TexHuke 6€30macHOCTH SKCIIEPUMEHTA.
Dopma npoeedenus 3aHSAMULL: MpOBEJICHHE
SKCIIEPUMEHTOB (UTpa), pelIeHue KeWCcoB, OOCYXJICHHE,
Oecea, MO3rOBOM IITYPM
37 | [TonsTHE 00 OOPATUMBIX U HEOOPATUMBIX 1 . [TpoBeneHUE BHIYUCIICHUIA. Poccwuiickas aneKTpoHHas MIKOJa.
XUMAYECKHUX peakiusx. [Ipunmmn Jle Qopma  nposedenus  3amamuil;  pemienue  keiicos, | Colaepkanue Kypca «XuMHD»
[MaTense */** o0cyxienue, becesia, MO3TOBOU MITYPM (https://resh.edu.ru/subject/29/)
38 | OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC 1 o [TpoBenenne  BBIUMCIEHWH Ui pacCTaHOBKHW | Poccmiickas 5J€eKTpOHHAs IIKOJIA.
peakuum */** K03 (HULIMEHTOB METOI0M 3JIEKTPOHHOTO OajaHca. Conepxanue Kypca «XUMUsD»
Dopma  nposedenus  zamamuil:  pemenue  keiicos, | (https://resh.edu.ru/subject/29/)
obcyxaenue, 6ecena, MO3TOBOM MITYpM
39 | DneKTpoIUTHYECKAs UCCOLMALINS. 1 . Vyacte B OOCYKIEHMM CMBbICIAa H3ydaeMbIX | PoccHiicKast 3MEKTPOHHAS IIKOJIA.

Ipakmuueckasn paboma Ne 28**[***

«Pemnienne SKCIEpUMEHTAIBHBIX 3371249
o TeMe: «DNEKTPOIUTUYECKas
peakuusi». UHCTpyKTax Mo TEXHUKE

MOHSATUN, a TaKXKe CMBICIA TEOPUU DJIEKTPOIUTHUECKON
JTUCCOITHAITNY;

o IJJAHUPOBAaHUE W OCYILECTBICHUE Ha MPAKTUKE
XUMHYECKHUX SKCIIEPUMEHTOB, MPOBEACHUE HAOIIOACHHUS,

Copnepxanue Kypca «XUMHUI»

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




0€30I1aCHOCTH.

(dhopMynupoBaHue BBIBOJIOB o pe3yapTaram
IKCIEPUMEHTA;
. pabota B Tpymmax IO COOJIIOJICHUIO TPABUI

6e30macHOil paboThl B 1a00OpaToOpuu MPH HCIOJIB30BAHUU
XUMHAYECKOH TMOCY/BI B 000pYIOBaHUS.

Dopma npoeeoeHus 3AHAMUIL MIPOBE/ICHHE
IKCIIEPUMEHTOB (UTpa), pelieHue KeHWcoB, OOCYKJICHHE,
Oecena

40

QHGKTpOHHTI/I‘IeCKaSI Aaucconuanus. ] OOBACHEHUE IIpUYIUH SICKTPONPOBOIHOCTH Poccuiickas QJICKTPOHHAA MIKOJa.
Ilpakmuueckas paboma Ne 29*[** BOJHBIX PacTBOPOB BeIIeCTB; paszinudyenue ciaabeix u | Comepxanue Kypca «XuMus»
«Perenne sKCIepUMEHTAIBHBIX 3a1a4 CHJIBHBIX 3JIEKTPOJIUTOB; (https://resh.edu.ru/subject/29/)
10 TeMe «DNCKTPOIIUTHL U . IJIAHUPOBAHUE M OCYILECTBICHUE HA IIPAKTHUKE
HEJJICKTPOJIUTBD). XUMHUYECKHUX JKCIEPUMEHTOB, MPOBEICHUE HAOIIOJCHUS,
Ilpaxmuueckaa paboma Ne 30*/** (popMyupoBaHue BBIBOJIOB 1o pesylabTaram
«Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 SKCIEPUMEHTA;
o Teme «CuibHBIC U cladbie ° paGota B Trpymnme 10 COOMIONCHHIO MPAaBHI
SICKTPOJIUTBI. Oe3omacHoi paboTHl B JTA0OPATOPUU TIPH UCIIOJIB30BAHUU
WHcTpyKTax 1Mo TeXHUKE O€301acHOCTH XMMHYECKOH MOCY/IbI U 06OPYIOBAHHS.

Dopma nposedeHus SAHAMULL: MPOBEJICHUE

OKCIIEPUMEHTOB (Urpa), pelleHue KeicoB, 0OCyXAeHUe,

Oecena

41 3J‘ICKTpOJ‘II/ITI/I‘IeCKa}I Jucconuanus. ° HJ’IaHI/IpOBaHI/Ie M OCYIICCTBJICHHMC HaA IIPAKTHUKE Poccuiickas QJICKTPOHHAA MIKOJIA.

Ipakmuueckas paboma Ne 31*[** XMMHMYECKUX DKCIIEPUMEHTOB, MpoBeaeHue HaOmoaenus, | Conepxanue Kypca « XuMHsD»
«M3yueHue BIMSHUS TeMIEpPaTypbl Ha bopmymupoBaHue BBIBOJIOB o pesynbTaram (https://resh.edu.ru/subject/29/)
JUCCOITAIIUION. IKCIIEPUMEHTA;
Ilpakmuueckaa paboma Ne 32*[** J pabota B Tpynmax IO COOJIOAEHUIO IPaBUI

«V3ydeHue BIUSTHUS KOHIICHTPAIIUU
pacTBOpa Ha JAUCCOIHAIUION.
Ipakmuueckas paboma Ne 33*[**
«V3yveHue BIUSHUS paCTBOPUTEIIS Ha
JIMCCOIUALIUION.

Ilpakxmuueckas paboma No 34**[***
«OmnpeeneHne KOHIICHTPAIIUU COJIU 110
AIIEKTPONIPOBOTHOCTH PACTBOPAY.
WHCcTpyKTax 1Mo TeXHUKE 0€30MacHOCTH

6e3omacHoil paboTHl B 1a0OpaTOPUU MPH MCIOJIB30BAHUU
XUMHAYECKOH TIOCYIBI B 000pYIOBAHUS.

Dopma nposeoeHs. 3aHAMuUU: IpOBE/ICHUE
IKCTIIEPUMEHTOB (UTpa), pelieHue KEWcoB, OOCYXJICHHE,
Oecena, mposesieHHE MPOPECCHOHATLHON MPOOBI




42

Peaxiiuu norsoro oomMexa.
Ilpakxmuueckas paboma Ne 35*
«Permienune 3KcriepuMEHTAIBHBIX 3a/1a4
1o teme «Peakuuu HOHHOro 0OMeHa.
BsaumopeiictBue rugpokcuaa dapus ¢
CEpPHOM KUCIOTOW.

WHCTpyKTaX 10 TeXHUKE 0€30IacHOCTH

J [InaHupoBaHME U OCYILECTBICHHE HA IPAKTUKE
XUMHAYECKHX SKCIIEPUMEHTOB, NPOBEJCHUE HaOIIOIeHUs,

(dhopMynupoBaHue BBIBOJIOB 1o pe3yabTaTam
JKCIIEPUMEHTA;
o pabota B Tpymmax MO COOJIIOJIEHUIO TPaBUII

6e3omacHoil paboTHl B 1a0OpATOPUU IMPH UCIOJIB30BAHUU
XUMHUYECKOH TOCYIbl U 000PYIOBAHHUS.

Dopma npogeodeHus 3auamui: MIPOBEJICHHE
AKCIIEPUMEHTOB (WMTrpa), pEIICHHE KEHCOB, OOCYKICHHE,
Oecena

Poccuiickas 351€eKTpOHHAs IIKOJIA.
Conepxanue Kkypca «XuMHs»

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

43- | Peakiiuu HOHHOTO OOMEHa. . [InaHupoBaHWe W OCYINECTBIECHHE Ha MpakTHKe | Poccuiickas SIeKTpOHHAs IIKOJIA.
44 | IIpakmuueckan  paooma Ne  37* XMMHUYECKUX SKCIIEPUMEHTOB, INpoBefcHUe HaOmoneHus, | Coaeprxkanue Kypca «XuMus»
«PemeHne 3KCIEPUMEHTAIBHBIX —3a/1a4 bopmyupoBaHue BBIBOJIOB o pesynbraram | (https://resh.edu.ru/subject/29/)
no Teme «Peakuus HeWTpanuzauuu. IKCIEPUMEHTA;
BzaumopeiicTBue ruapoOKCHIa HATPUS C . pabota B TIpymmax II0 COOJIOJEHUIO IIPaBHUI
COJNISTHOM ~ KHCIOTOWY.  IIpakmuueckas 6e3omacHoil paboThl B 1a00OpaTOPUU MPHU HCIOJIB30BAHUN
paboma  Ne 38*/** «Pemenne XUMHUYECKOH MOCYIbI U 000PYI0BAHHS.
OKCHCPUMCHTAIBHBIX 3a/lad IO TEMC Dopma npoeeoenus 3auamui: OpPOBEACHUE
«[derunparauus cosein». Illpakmuueckasn 9KCIIEPUMEHTOB (WTpa), pelIeHue KeicoB, 00CYyXKIeHHE,
paboma Ne A0*/**  «Omnpenencuue Oecena
XJOpUJI-MOHOB B  TIUTBEBOM  BOJAE».
Ilpakmuueckana padoma Ne A41*[**
«Omnpenenenue HUTPaAT-MOHOB B
IIUTATENIBHBIX PACTBOpPaxX ¢ IIOMOIIBIO
MOHOCEJIEKTUBHOI'O 3JIEKTPOIa».
WHcTpyKkTax no TexHuke 6€301MacHOCTH
45 | Muaponus coneid. . [InaHupoBaHWE M OCYIIECTBIEHHME Ha MpakTuke | Poccuiickas aeKTpOHHAs MIKOJA.
Ipakxmuueckasn paboma Ne 36*/** XMMHUYECKHX SKCIIEPUMEHTOB, INpoBeJeHue HabmonaeHus, | Coaepikanue Kypca «XuMUs
«Onpenenenune pH pacTBopoB». ¢bopmynupoBaHue BBIBOJIOB o pesynbraram | (https://resh.edu.ru/subject/29/)
WHCTpyKTaX M0 TEXHUKE 0€30MaCHOCTH. JKCIIEPUMEHTA;
(ucnonvzosamo 3a0anus BIIP u OI'9) ° pabota B Tpymmax 10 COOIIOJEHUIO IIPABHII

Oe3omacHoil paboTHl B JTA0OPATOPUU TIPH UCIOIB30BAHUU
XUMHYECKOH TIOCYIbI U 000PYIOBaHHUS.

Dopma npoeedenus 3aHAMUU: NpOBE/ICHUE
IKCTIIEPUMEHTOB (UTpa), pelieHue KEWcoB, OOCYKJICHHE,
Oecena




Tema 5. HemeTauibl v X coequHeHust (7 4acoB)

46 | I'a;moreHsl. 1 . OnpezencHue XJI0pua-, OpOMUI- U HOAUIA-HOHOB B | Poccuiickas 37eKTpOHHAs IIKOJIA.
Ilpakxmuueckas paboma No 42%*[*** pacTBope; Coneprkanne Kypca «XUMUS»
«Pelenne sKCrIepuMEHTaIbHBIX 33144 o IUIAHUpOBaHWe M ocymectienne Ha mnpaktuke | (https://resh.edu.ru/subject/29/)
110 TeMe «CBoicTBa OPOMHOM BOJBI». XMMHYECKUX DKCIIEPUMEHTOB, IPOBEACHHUE HAOIIIOACHHMS,

Ilpakmuueckan paooma No 43**[*** (bopMyIupoBaHue BBIBOJIOB o pesyibTaram

«Pemienne skcriepruMEHTATbHBIX 3324 IKCIEPUMEHTA;

no teme «Hemeraminl. ['ajoreHsr. ° pabora B Trpymmne 1O COOJIOJACHUIO MPaBUI

U3yuenne GU3NIECKUX U XUMHYECKHX 6e3omacHoil paboTHl B 1a0OpATOPUU TPH UCIOIB30BAHUU

CBOMCTB Xj0pa». MHCTpyKTak 10 XUMHYECKOH TIOCYIbI B 000PYIOBAHHUS.

TEXHUKE O€301aCHOCTH Dopma nposeoeHs. 3AHAMULL: IIPOBECICHUEC
SKCIEPUMEHTOB (UTpa), pelIeHUuEe KEWCoB, OOCYXJICHHE,
Oecena

47 | Onementsl VIA-rpynmsbl. 1 . Omnpenenenre Hamuuus Cyiabut-, cyabdua- wu | Poccuiickas 3neKTpoHHAas MIKOJA.
Ilpakxmuueckas paboma Ne 44* Cy/nb(aT-MOHOB B PacTBOPE; Conepxanue Kypca «Xumus
«Pemenne SKCIICpUMCHTAJIbHBIX 3aJa4 ° IJIAHUPOBAHUE M OCYILECTBICHUE HA IIPAKTHUKE (https://resh.edu.ru/subject/29/)
1o TeMe «llnaBieHne U KpUCTaIM3alus XUMHUYECKUX DKCIIEPUMEHTOB, IPOBEICHHUE HAOJIOICHUS,
cepel». Ilpakmuueckaa paboma Ne bopmynupoBaHue BBIBOJIOB 1o pesynbTaTam
A5F*[*** (Pemenne IKCIIEPUMEHTA;

HKCHEPUMEHTAIbHBIX 33714 10 TeMe o pabota B Tpymme TI0 COOJIONECHUIO IIPaBHII

«Hemerajuiel. U3yueHne cBOHCTB 6e30macHOil paboThl B 1a0OpaTOpUu MpU HMCIIOJIB30BaHUU

CEpHUCTOTO ra3a U CEPHUCTOM KUCIOTHI». XUMHAYECKOH TTOCYbI B 000y I0BAHUS.

MHCTpyKTaXK MO TEXHHKE O€30TACHOCTH. Dopma nposeoeHs. 3AHAMUIL. IPOBEJICHUE
SKCIIEPUMEHTOB (UTpa), pelIeHHuEe KEWCoB, OOCYXJICHHE,
Oecea, MO3TOBOM IITYpPM

48 | DnemeHTHI VA-TPYIIITHL. 1 ° [TnaHupoBaHWe W OCYIIECTBICHHE Ha TMpakTHKe | POCCHICKas JIIEKTPOHHAS MIKOJIA.
Ilpakmuueckasn paboma Ne 46**[*** XMMHUYECKHX 3KCIIEPUMEHTOB, TpoBeJeHHe HabmroaeHus, | Comeprkanue Kypca «XuMUs»
«PelieHne 3KCIepUMEHTaIbHBIX 33124 (bopmyaupoBaHue BBIBOJIOB o pesynbsraram | (https://resh.edu.ru/subject/29/)
1o Teme «OCHOBHBIE CBOMCTBA JKCIIEPUMEHTA;
aMMHAKay. o pabota B rpynme 1O COOJIOAEHUIO IPaBUII

Ilpakmuueckas paboma No 47**[***
«OmnpeeneHre aMMHAYHON CEITUTPBI U
MOYCBUHED). I/IHCprKTa)K 10 TEXHHUKE
0e30MmacHOCTH

6e3omacHoil paboTHl B 1a00OpaTOPUU MPHU KCIIOJIB30BAHUN
XUMHAYECKOH MOCYbI U 000pyI0BaHUS.

Dopma nposeoeHus SAHAMULL: MPOBEJICHUE
AKCIIEPUMEHTOB (WUrpa), pElIeHHue KEHCOB, OOCYKIEHUE,
Oecena




49- | DnemenTol [V A-rpynisb. 2 . [InaHupoBaHWE W OCYINECTBIECHHE Ha MpakTHKe | Poccuiickas SIeKTpOHHAs IIKOJIA.

50 | IIpakmuueckas paboma Ne A8*** XUMHYECKHX JKCIIEPUMEHTOB, IMpoBeaeHue HaOmoaeHus, | Comepkanue Kypca «XUMHS
«PemeHne SKCHEPUMEHTAIBHBIX 33734 bopmymupoBaHue BBIBOJIOB o pesynbraram | (https://resh.edu.ru/subject/29/)
1o 3amaHusaM 23, 24 OI'D o xumMuny. IKCIIEPUMECHTA;

I/IHCprKTa)K 10 TEXHUKE 0E€30MaCHOCTH ° pa60Ta B TIpylIe o COOJIIO IEHUTO MPaBUII
6e3omacHoil paboTHl B 1a00OpaTOPUU MPHU UCIIOJIB30BAHUN
XUMHUYECKOH TOCYIbl U 000PYIOBAHHUS.
Dopma npogeodeHus 3auamui: MIPOBEJICHHE
IKCIIEPUMEHTOB (WTrpa), pelIeHHe KeCcOB, 00CYKICHHE
51- | Pemenwue 3anau 2 J [IpoBeneHUe  BBIUMCIACHHMA 1O  XuMHYeckuM | Poccuiickas 311€KTpOHHAs MIKOJIA.
52 YPaBHEHUSIM. Conepxanue Kypca «XUMHs»
Dopma  npogedenuss  3aHAMUL.  PEIIEHUE  KCHCOB, (https://resh.edu.ru/subject/29/)
o0cyxaeHue
Tema 6. MeTa/u1bl ¥ UX coeanHenus (6 yacoB)

53 | Meramsbl. 1 . [InanupoBaHWEe ¥ OCYIIECTBICHUE Ha MpaKTuKe | PoccuiicKas SIEKTPOHHAs IIKOJIA.
Ilpakmuueckaa paboma Ne A49*[** XMMHUYECKHX S3KCIIEPUMEHTOB, INpoBefeHue HabmoneHus, | Comeprkanue Kypca «XuMUs
«MojenupoBanue METaTNYECKOI (bopmynupoBaHue BBIBOJIOB 1o pesynbraram | (https://resh.edu.ru/subject/29/)
KPUCTAILITUYECKON PEIICTKI. IKCIIEPUMEHTA,;

I/IHCprKTaDK 10 TEXHHUKE 0€30IIaCHOCTH ° pa60Ta B TpyIIe I0 COOJIFOIEHUTO MPaBUII
6e3omacHoil paboTHl B 1a0OpaTOPUU MPHU HUCIIOJIB30BAHUN
XUMHUYECKOH TIOCYIbI B 000PYIOBAHHUS.
Dopma nposedeHus SAHAMULL: MPOBEJICHUE
IKCIIEPUMEHTOB (Urpa), pelieHne KecoB, 00CyKAeHHEe

54 | MeTamibl. 1 ° HJ‘IaHI/IpOBaHI/Ie M OCYIICCTBJICHHMC HaA IIPAKTHUKE Poccuiickas QJICKTPOHHAA MIKOJIA.
Ilpakmuueckas paboma Ne 5S50**[*** XHMHYECKUX DKCIIEPUMEHTOB, TpoBeleHue Habmoaenus, | Conepxanue Kypca « XuMHsD»
«Pemenne SKCIEpUMEHTANBHBIX —3a/1ad bopmynupoBanue BEIBOJIOB o pesyneraram | (https://resh.edu.ru/subject/29/)
o TEME «CpaBHHTENBHAS IKCIIEPUMEHTA;

XapaKTCPUCTHUKA BOCCTAaHOBUTEJIBHOM ° pa60Ta B TIpymmne 1o CO6J‘[}OH€HI/I}O TpaBuI
crnocoOHocTH  MeTalioBy. MHCTpyKTaxk Oe3omacHoil paboTHl B 1a00OpaTOPUU TPHU KCIIOIB30BAHUU
TI0 TEXHUKE O€30I1aCHOCTH XUMUYECKON TTOCY/IBI U 000PYIOBaHHUS.
Dopma npoeedenus 3aHAMULL IpOBE/ICHUE
9KCIIEPUMEHTOB (Urpa), pelieHne KeicoB, 00CyKaeHHe
55 | Meramner A-rpymm. 1 o [TnaHupoBaHWe M OCYILNECTBICHHE Ha MpakTUKe | POCCHMICKas DJIEKTPOHHAs LIKOJIA.

Ilpakmuueckas paboma Ne S51**[***
«Pemenne 3KCIIEpUMEHTATBHBIX —3a7a4
II0 TEMC «KaHBI_[I/Iﬁ U €ro COCIUHCHMUA.

XUMHUYECKHUX SKCIEPUMEHTOB, MPOBEICHUE HAOIIOACHUS,
(dhopMynpoBaHHE BBIBOJIOB IO pe3ylbTaTaM
9KCIIEPUMEHTA;

Copnepxanue Kypca «XuMHUsI»

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




B3aumoaelictBre N3BECTKOBOM BOJLI C
YIJIEKUCIIBIM Ta30M.
NHcTpykTax no TexHuke 6€30MacHOCTH

J pabora B Trpynmne 1O COONIOAECHUIO MPaBUII
0e30macHOil paboThl B 1a00OpaTOpUu MpPHU HCIIOJIB30BAaHUU
XMMHYECKOH TOCYIBI M 000PYIOBAHHUS.

Dopma npoeeoeHus 3AHAMUIL MIPOBE/ICHHE
IKCIIEPUMEHTOB (UTpa), peIIeHUEe KEHCOB, 00CYKIeHNE

56 | Metamnbl b-rpymm. 1 . [InaHupoBaHME W OCYIIECTBICHME Ha MpPakTHKe | POCcUiiCKas SIEKTPOHHAS IIKOJIA.
Ilpakmuueckas paboma Ne 52%*[*** XUMHYECKHX JKCIEPUMEHTOB, MpoBeneHue HabmoneHus, | Comepikanue Kypca «XUMHS
«Pemenne 3KCIEpUMEHTAIBHBIX —3a/ad bopmymupoBaHue BBIBOJIOB o pesynbraram | (https://resh.edu.ru/subject/29/)
no teme: «XKenezo Oxucinenue xenesa IKCIIEPUMECHTA;

BO BJIZJKHOM BO31yXED. . pabota B rpynme 1O COOJIIONCHUIO TPaBUI
WHCTpyKTax 110 TeXHHKE 6€301aCHOCTH 6e3omacHoil paboTHl B 1a00OpaTOPUU MPHU KCIIOIB30BAHUU
XUMHAYECKOH MOCYBI B 000pyIOBaHUS.
Dopma npogedeHus 3auaAmui: MIPOBEJICHHE
9KCIIEPUMEHTOB (Urpa), pelIeHUE KeMCOoB, 00CyKAeHHIE
57- | Pemenue 3amau 2 ° [TpoBeneHHe MaTeMaTHYECKHMX BbIUMCIECHHUH Mo | Poccuiickas >1IeKTpoHHAs IIKOIa.
58 XUMHYECKUM YPaBHEHUSIM. Copepxanue Kypca «XuMUs»
Dopma  nposedenus  3anamuu:  pelieHHe  Keiicos, | (https://resh.edu.ru/subject/29/)
o0cyxaeHne
Tema 7. Xumus u okpy:xkawmas cpena (10 yacos)

59 | OCHOBBI 3KOJOTMYECKOH T'PaMOTHOCTH. 1 ) [TpoBeneHne MaTeMaTHYECKUX BBIUMCIICHUH 10 | POoccuiickas 5J€KTpOHHAs MIKOJIA.
XUMHYECKOE 3arpsi3HCHUE OKPYKaroIen XUMHUYECCKUM YPaBHCHUSIM. Copnepxanue kypca «XuMHUs»
cpembr */**, Dopma  npoeedenus  3amamuil:  peuieHue  Keiicos, | (https://resh.edu.ru/subject/29/)

o0CyXKIeHHe

60 | Dxosiorumueckre MPoOIEMbl, CBSI3aHHBIE C 1 . [TpoBeneHne MaTeMaTHYECKUX BbIUMCIICHUH 0 | Poccuiickas 27eKTpOHHAs IKOJIA.
COEIMHEHUSIMH yIJIepOoAa, a30Ta, Cephl, XUMHYECKUM YPaBHEHUSIM. Coneprxanne Kypca «XUMHU»
TSDKEITBIX METaJIOB */**, @opma  nposedenus  3auAmMull:  peumIeHUMe  Kekcos, | (https://resh.edu.ru/subject/29/)

oOcyKeHue

61 | IlonaTe o0 mpeAeNbHO —JOIYCTHMOM 1 ° [TpoBeneHne MaTeMaTHYECKUX BBIUMCIICHUI 0 | Poccuiickas 5JeKTpOHHAs MIKOJIA.
konrenrpanuu Bemects (ITIJIK) */**, XUMHYECKUM YPaBHEHUSIM. Conepkanne Kypca «XuMHUSD)

Dopma  nposedenus  zamsmui:  peuienue  keiicos, | (https://resh.edu.ru/subject/29/)
o0cyxaeHne

62 | IIpoexT — 3TO MpocTO 1 . [IpoBenenue MIPOEKTHO-UCCIIEA0BATEIbCKOM

paboTHI 1O BHIOPAHHOI TeMe;
° ucnosipzoBanue KT mis co3nanus mojenei,

MOATOTOBKH MPE3CHTAINH, TOKIIA0B TI0 TEME.




Dopma  npogedenuss  3aHAMUU:  PEIICHUE  KEHCOB,
o0cyxaeHue

63- | Pabota Hax npoekTOM o [TpoBenenue IIPOEKTHO-UCCIEI0BATENbCKON
67 paboThI 10 BEIOpAHHOH TeMe;
o ncrioip3oBanrue UKT mis co3ganus mojeneit,
MIOArOTOBKHU IIPE3EHTALMM, JOKJIAJ0B 110 TEME.
Dopma  npogedenuss  3aHAMUU.  PEIIEHUE  KEKCOB,
o0CyXKIeHHe
68 | 3amwra npoekra. [logBeaeHne UTOros o BricTpanBanue pa3BepHYTHIX YCTHBIX OTBETOB.

Dopma  nposedenuss  3aHAMULN.  3alIUTa  TPOEKTA,
JMCKYyccus, 00CyXIeHUE
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