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IMosicuuTeNBHAS 3aNMCKA

AKTYaJIbHOCTh U Ha3HAYEHHE NMPOTPAMMBbI

[Iporpamma pa3paboTana B COOTBETCTBUH C TpeOOBaHUAMU (efiepaTbHBIX TOCYIaPCTBEHHBIX 00Pa30BaTEeIbHBIX CTAHIAPTOB
0oCHOBHOTO 0011ero oopaszoBanus (nagee — ®I'OC O0O0), opueHTHpOBaHA Ha 00ecTIeUeHNE MHINBHYAITbHBIX IOTPEOHOCTEH
00y4JaIOIINXCs ¥ HAMMPABJIeHA Ha JOCTHKEHHE INIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IIPOIPaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHus ¢
yu€TOM BBIOOPA yYACTHUKAMH 00pa30BaTE/IbHBIX OTHOIICHUH KYPCOB BHEYPOUYHOH NEATEIBHOCTH. DTO MO3BOJISICT 00CCIICUUTh
enuHCTBO 00s13aTenbHBIX TpeboBanuit ®I'OC OO0 BO BCEM MPOCTPAHCTBE MIKOJIBHOTO 0Opa30BaHMUs: HE TOJIBKO HAa YPOKE, HO U 3a
€ro mpeenamMmu.

[IporpaMma BHEYPOUHOI JCSITEIBHOCTU 110 XUMHH OCHOBBIBACTCS HA COUCTAHUU JIAOOPATOPHBIX UCCIICIOBAHUN C
UCTIOJIb30BaHUEM 000PYI0BaHUS IIEHTPOB 00pa30BaHUs CCTCCTBCHHO-HAYYHO!N HAMpaBlIeHHOCTH «Touka poctay U popMupOBaHHUS
LICHHOCTHOTO OTHOIIICHUSI K MIPUPO/IC, 3HAHUSIM, 3JI0POBBIO, USPE3 OPraHU3aIHI0 HCCIICOBATEILCKON U IKCIIEPUMEHTATBHON
JIeSITEIbHOCTH.

[Mpu peanu3aiy IPOrpaMMbl Kypca BHEYPOUHOU JSATEIbHOCTH « XUMHUS YBJICKATEIBHO U IIPOCTOY» MCIONIB3YeTCsl 000pyA0BaHUE
LIEHTpa 00pa30BaHuUs €CTECTBCHHO-HAYYHOI HanpaBaeHHOCTH «To4ka pocTay, 9To MO3BOJISET:

. COBEPIICHCTBOBATH YCIIOBHS MOBBIIIECHHUS Ka4eCTBA 00pa30BaHMA B IIIKOJIE IO YIEOHOMY IpPEAMETY «XUMHUA»;

. pacmmpATh BO3MOXKHOCTH 00YJaIOIIMXCSI B OCBOCHHH YIEOHOTO MpeaMeTa « XUMUs» B IPOrpaMM BHEYPOUHOU
JIeSITEIFHOCTH M AOTIOJTHUTENILHOTO 00pa30BaHusl €CTECTBEHHO-HAYYHOW HAIIPaBIEHHOCTH;

. 0TpabaThIBaTh NPAKTUYECKUE YMEHHS 110 YUeOHOMY NpeIMeTy «XUMHUsI», He0OOXOIUMBbIE sl peleH s 3a1aHni

Bcepoccuiickoii onumnuaasl MKoIsHUKOB (nanee — BcOIll), Bcepoccuiickux npoBepoyHbIx pabor (nainee — BIIP),
rocyJapCTBEHHOM HTOroBoi arrecrammu (nanee — ['MA);

. dhopMupoBath HYHKIIMOHATBHYIO TPAMOTHOCTH O0YYAFOIIUXCSI.

3anaveil nexarora, paboTAIOLIETO 110 TPOTPaMMe, SIBISIETCS] pa3BUTHE Yy 00YYAIOIINXCS TO3HABATEIBLHOTO HHTEpeca K
9KCTIEPUMEHTAIILHON M HCCIIeI0BATENBCKOHM YacTH y4eOHOro mpeaMeTa « XUMUs», B TOM YHCIIE:

. yepes yriryOneHne 3HaHAH 0 XUMHYECKUX BEIIeCTBaX, IEMOHCTPAIIHS X 3HAYCHUS JIJIsI IPHPOJIBI M YEIIOBEKA,

. (hopMupoBaHHE YMEHHS CaMOCTOSATEIEHO MIPOBOJUTE OIBITHI U ICCIICIOBAHNUS;

. pa3BUTHE YMEHUS [ICNIATh BEIBOIBI O CBOMCTBAX BEIICCTB, UX BaYKHOM POJIM B )KM3HU YEJIOBEKa M 0OIICCTBA;

. pa3BUTHE YMEHUS YIaCTBOBATH B MPOEKTHO-UCCIIEIOBATEIHCKOM NESTEIFHOCTH U CAMOCTOSTEIHHO OPTaHH30BBIBATh
ee;

. pa3BUTHE HABBIKOB KOMMYHHUKAIIUH, HAOIF0IaTEIbHOCTH, TBOPUECKOTO BOOOPaKCHUS.

BapuanTsl peasu3anuu nporpaMmsbl U (opMbI IIPOBEEHHsI 3aHATHI

[Mporpamma paccuntana Ha OpraHu3anuio paboTel ¢ o0yJarommMucs 8-9 kinaccoB B 00beMe 68 yacos.

3aHATHS 10 MPOrpaMMe MPOBOIATCS B (hopMax, MO3BOJISIONIMX 00YUAOIIHNMCS BIPAOaThIBATH HABBIKH MTPOBEACHUS
SKCIIEPUMEHTA U UCCIIEJIOBaHUS (HAIIPUMeED, MPAKTUIECKON pabOThI, MPOEKTA, MOUCKOBBIX M HAYYHBIX UCCIIEIOBAaHUHN, BUKTOPHH,
9KCKYPCHH, UTP H T. 1.).

[Tporpamma MoXxeT OBITH peal30BaHa B TEUEHHE BYX JIET, €CIN 3aHATHS IPOBOAATCS | pa3 B HEAEINIO.

B3anMocBsi3b ¢ NpOrpaMmoii BOCIIUTAHUS

[Tporpamma Kypca BHEYpOUHOH JIESTEIFHOCTH pa3padoTaHa ¢ yu€ToM pabodeil mporpaMMbl BOCIIMTAHUS, YIUTHIBAET TICHXOJIOTO-
Tielarormieckue 0CoOEHHOCTH Bo3pacTa obyqaronuxcs 89 xiaccos. CoeanHeHNE Ha MPAKTHKE 00yJaloMIei 1 BOCIIUTATEIbHON
JIeSITEJIFHOCTH TIeIarora, OpUeHTHPOBaHNE €€ He TOJbKO Ha MHTEIUIEKTYaIbHOE, HO M Ha HPaBCTBEHHOE, COIIMAIHOE Pa3BUTHE
peb&nka, mposBIIETCS:

° B IIPOBE/ICHMH MHTEPAKTUBHBIX (POPM 3aHSATHIA, 00ECIIEYHBAIOIINX BOBICYEHHOCTh O0YUYAIOIMXCSI B COBMECTHYIO C
[IEJarOrOM M CBEPCTHUKAMU JIEATEIbHOCTD;

. B CO3/IaHUH YCJIOBHH JUISl Pa3BUTHS M PealIM3alMi HHTEpeca 00y4arouuxcs K cCaMOPa3BUTHIO;

. B CTUMYJIMPOBaHUH 00YYAIOIINXCS K HHTEJUICKTYaJIbHOMW e TeIbHOCTH, (JOPMUPOBAHHN MUPOBO33PEHHUS HA OCHOBE

HAYYHOTO MO3HaHMS MUDA.

PexkomeHyeTCs HCTIOIB30BATh TaHHYIO IPOTPaMMY IUIS IIKOJI ¢ HU3KIMH 00pa3oBaTeIbHBIMU pe3yiabraTtamu (nanee — LITHOP),
JUTSA TIOATOTOBKH O0YYarOIUXCs K yCrenmrHoMy BeimotHeHu o 3ananuii A, BIIP u pesynsratuBHOTO yuactus Bo BcOLLl. Takke
MporpamMMa MO3BOJIIeT POPMHUPOBATH Y O0YJAOIINXCS PYHKIHOHAIEHYIO TPaMOTHOCTh (€CTECTBEHHO-HAYYIHYIO H YATATEIBCKYH0). B
TEMaTHYECKOM IUIAHUPOBaHMH ITPOTPAMMBI PacCTaBJICHB! YKa3aTeIH PaKTHYeCKUX padot a1 noarotoBku k BIIP — *; k TUA —
**: k BcOILI — ***,

Conep:xaHue Kypca BHEYPO4YHOIl JeATEIbHOCTH
8 KJIACC

Tema 1. IlepBoHayanbHble XuMUueckue nousitusi (10 yacon)

XuMus — Ba)kKHAS 00J1aCTh €CTECTBO3HAHMS M TPAKTUIECKOH IESTEIFHOCTH YeJI0BeKa. POJIb XMMHH B )KU3HU YEIIOBEKa. XUMIS B
cucreMe Hayk. [IoHATHE O TEOPETHUECKUX M IMIMPUUECKUX METOAAX ITO3HAHMS B €CTECTBEHHBIX HaykaX. IIpeacTaBieHns o HAy4HOM
MTO3HAHWH Ha SMIINPUYECKOM YPOBHE: HAOIIOACHNE, N3MEPEHNE, IKCIIEPUMEHT, MOACTINPOBAHNE, BEIUNCIICHHUE; HA TEOPETHYECKOM
YpPOBHE: Hay4HbIE (AKTHI, IpobIeMa, THIOTe3a, TeopHs, 3aKoH. Mcrounnku xuMudeckoit nHpopmanuu. [Tonstre o MeTonax paboTs
¢ XMMUYECKUMH BeniecTBaMu. OO0pyoBaHNe NIKOIBHONH XUMH4ecKoi taboparopun. [IpaBuia Ge3onacHoro odpamieHus ¢
BEIIECTBAMH U J1a0OPaTOPHBIM 000pPYOBaHHUEM.

Yuctele BemiecTBa 1 cMecH. [IoHATHE 0 TOMOTEHHBIX U FeTepOreHHBIX cMecsiX. CriocoObl pasaenenus cmeceil. OumncTKka BemecTs.

BemectBa u xuMndeckue peakiun. I[IpocTeie u croxHble BelecTBa. MeTaibl 1 HeMeTasl. BelecTBa MOJIEKYISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSL.

Xumrdaeckas popmyina. BaqeHTHOCTS aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa BemmecTB. OTHOCUTEIbHAS
aToMHas Macca. OTHOCHTENbHAs MOJEKYIIpHas Macca. MaccoBas DO XUMHUYIECKOTO JIeMEHTa B coeAnHeHNH. Haxoxaenne
mpocTeiiel GopMyIbl BEMIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KommuecTto BemecTBa. MossipHast Mmacca. Pacuérel o popmyrnaM XUMHUYECKUX COeTUHEHUH. MoJIbHAS H0IS XUMHUYECKOTO
JJeMeHTa B coefnHeHNH. Haxoxnenue mpocteiel popMyItbl BemecTBa 0 MOJIBHBIM JOJISIM JIEMEHTOB.



du3nveckue U XUMUYECKHE SBICHUS. XUMHUIECKasT PEAKIUA U €€ MPU3HAKU. Y CJIOBYSI MPOTEKAHHS XUMUIECKIX PEaKITHid. 3aKOH
COXpaHCHHS MacChl BEUIeCTB. XUMUYECKHAE YpaBHEHUS. THIIBI XUMHUECKUX PEeaKInil (COSTMHEHUS, PA3I0KEHIS, 3aMeIIeHHS,
oOmMeHa). PacuéTel Mo XUMUYECKUM YPaBHEHHSM.

Buvtuucnenus (c ucnonvzoeanuem zaoanuii BITP u OI 32):

= MacCOBOM JIOJTH XUMUYECKOTO 3JIeMEHTa 1O (hOpMyIie COSIMHEHNS,

— npocreiiniel popMyIbl BelecTBa o MacCOBBIM MIJIM MOJIBHBIM JOJISIM 3JIEMEHTOB;

— KOJINYECTBA BEILECTBA, MACChI IO U3BECTHOMY KOJMUECTBY BEIECTBA, MAaCCE PEAreHTOB WM MPOTYKTOB PEaKIU
(110 ypaBHEHHSIM XMMUYECKOH PEaKLIUH).

Ilpakxmuueckue pabomuor:

1. 3HAKOMCTBO ¢ XUMHUYECKOH ITOCY/I0H, C TIpaBHiIaMH padOTHI B 1a00paTOpuu 1 NpUEMaMH oOpalleHus ¢ 1abopaTopHbIM
o0opynoBaHueM, IUPPOBEIMU TaTYMKaMHU 000pyA0BaHuUs LEHTPOB «Touka pocTa.

OmnpezeneHne CTPYKTYpHI TNIAMECHH.

OmnpeneneHre YUCTHIX BEMIECTB U CMECEH.

IIpoBeneHne OYUCTKU BOJBI OT paCTBOPUMBIX IPUMECEH.

OmnpexneneHne BOJOIIPOBOIHON M TUCTULTUPOBAHHON BOJIBL.

Omnpenenenne, 10 KaKoi TeMIepaTypbl MOKHO HaTrPeTh BEIIECTBO.

W3mepenune TemnepaTypbl KHTIEHUS BOJIBI C TOMOIIBIO JIAOOPATOPHOTO TEPMOMETPA U JaTUNKa TEMIIEPATYPHI.
OnpezneneHue TeMnepaTypsl KpUCTAUIM3ALUU BELECTBA.

Wzyuenne Gpu3nuecKux CBOWCTB METANJIOB.

0. M3yueHne npu3HaKOB XUMHUECKUX PEaKIUil: BEICICHNE U MOTJIONICHHE TeTIa.

11. M3yueHne 3akoHa COXpaHEHHs MacChl BEIIECTB: IPOBEICHUE SKCIIEPUMEHTA.

Tema 2. BaskHeliline npeacTaBUTeH Heopranmyeckux pemects (11 yacos)

[IpencraBnenns o ra3ax. 3akoH ABoranpo. MospHbIA 006EM Ta30B. OTHOCHTENBHAS TUIOTHOCTH T'a30B. OmpeneneHue
OTHOCHTEIIHOW MOJICKYJIIPHON MacChl ra3000pa3HOro BEmIeCTBa 0 M3BECTHOH OTHOCHTENBHOM INIOTHOCTH. OOBEMHBIE OTHOIICHUS
ra3oB IIPU XUMUYECKUX PEAKLUAX.

TenmoBoit 3(h(hekT XUMIUIECKOH peaKkn, TS PMOXUMHUYCCKIE YPAaBHEHHUS, 3K30- H SHAOTCPMUUCCKUE PEAKIIHH.

PactBopsl. HacellieHHbIE 1 HEHACHIILIEHHBIE pacTBOPHI. PacTBOPUMOCTH BelecTB B Boie. DakTOphl, BIAMSIOIINE HA
PacTBOPUMOCTE TBEPABIX M ra3000pa3HbIX BemecTB. CIIocoOb! BRIPAKCHUS KOHIICHTPAIIH PACTBOPOB: MacCOBAst JOJIS
PacTBOPEHHOTO BELIECTBA, MOJISIPHAsI KOHIICHTPALU.

Knaccudukarus nHeopranudeckux coequnenuii. Oxcuabl. Kucnotel. OcHoBanus. Conu (cpenHue, KUCbie, OCHOBHBIC, IBOMHEIC).
MesxayHapoiHasi HOMEHKIIaTypa HeOpraHu4eckux coeinHeHui. TpuBHaIbHbIe HA3BaHUSI OCHOBHBIX KJIACCOB HEOPraHMYECKUX
coequHeHU. PU3NUECKUe U XapaKTepHble XUMUYecKre cBorcTBa. [loayueHre OCHOBHBIX KJIaCCOB HEOPTraHMUECKUX COEIUHEHUM.

I'eHeTHueckast CBA3b MEXy KJIaCCAMU HEOPIaHNYECKUX COCTUHEHUI.

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

— 00BEMa, KOTMYECTBA BEMIECTBA Ta3a 0 H3BECTHOMY €T0 KOJIMYECTBY BEIISCTBA WIH 00BEMY;

— 00BEMOB Ta30B 110 YpaBHEHUIO XUMHYECKON PEaKITH;

2 OcHOBHOI rOCy/1apCTBEHHBIN HK3aMEH.

— 10 YPaBHCHMSIM XUMHUYECKOW PEaKIUHU: KOJIMYECTBA BEIIECTBA, 00BEMA, MACCHI IO U3BECTHOMY KOJIHYECTBY
BellecTBa, 00BEMY, MacCe PEareHTOB WM MPOIYKTOB PEeaKIny,

— C UCTIONIb30BAHNEM TTOHATHS «MAacCcOBas J0JIS BEIIECTBA B PACTBOPEY;

— C UCTIOIb30BaHUEM TOHITHS «MOJIIPHAs KOHIIEHTPAIHS PACTBOPEHHOTO BEIIECTBAY;

— C UCTIOIb30BaHUEM Ipa(pUKOB PAaCTBOPHMOCTH AJIS paCUETOB PACTBOPUMOCTH BEIIIECTB.

Ilpakmuueckue pabomuoi:

BOX~NUO~WN

12. OmnpeneneHne cocTaBa Bo3ayXa.

13. OrmnpenesneHue TeIoBoro 3pQpeKTa pacTBOPEHHUS BEIIESCTB B BOJE.

14. HzydeHne SK30TEpMIYECKUX PEAKITHIA.

15. Wzydenue SHIOTEPMHYECKUX PEAKITHI.

16. W3ydeHue 3aBHCHUMOCTH PaCTBOPUMOCTH BEIIECTBA OT TEMITEPATYPHI.

17. HaGmonenue 3a pocToM KpHCTaJUIOB.

18. H3ydeHue CBOWCTB NepEHACHIIICHHBIX PACTBOPOB.

19. OmpeneneHne KOHIECHTPALMH BEIECTB KOJIOPUMETPHUUECKIM METOJIOM I10 KAJIMOPOBOYHOMY rpaduky.

20. [TpoBenenune peakuu pa3ioKeHUs KPUCTAIIOTHAPATA.

21, Pemenne skcriepuMeHTATBHBIX 3a1a4 1Mo TeMe «OcHoBaHus. TemnoBoii 3¢ heKT peakuu ruApoKCHIa HATPHSI C
YIJIEKUCIIBIM Ta30M).

22. Peuienne skcriepuMeHTaNbHBIX 3a/1a4 110 Teme «OcHoBaHus. Peakuus HelTpanu3anum.

Tema 3. Ilepuoanyeckuii 3akon u Ilepnoanyeckas cucreMa xumnyeckux 3j1eMeHToB JI. . MenaeneeBa. CTpoeHne
aToMoB. XuMHYecKas CBsI3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (13 yacoB)

[lepuoauueckuii 3axon. [lepuoanueckas cuctema xumuueckux sneMentoB J. . MenzgeneeBa. CTpoeHue aToMOB. DIIEKTPOHHAS
opbuTab. DHEpPreTHUECKHe YPOBHH U MMOYPOBHU aToMa; S-, P-, d- opOuTamu. DiieKTpOHHbIE KOH(OUTYPAIIUHU U 3JIEKTPOHHO-
rpagudeckue Gopmyiel aToMoB. CTpOCHHE 3JEKTPOHHBIX 000I0YEK aTOMOB IepBhIX 20 XUMHYECKHUX 3JIeMeHTOB [lepromuaeckoit
cucremsl JI. 1. MenneneeBa: pacnpeieieHue 3JICKTPOHOB 110 SHEPTETUICCKIM YPOBHSM, TIOAYPOBHIM U OPOUTAIISIM.
3aKOHOMEPHOCTH U3MEHEHUS PaJlyca aTOMOB XHMUYECKHUX 3JICMEHTOB, METAJUTHYECKUX U HEMETAJUIMIECKUX CBOMCTB IO TPYIaM U
HepI/IO}laM. HBMCHGHI/IC KHUCJIIOTHO-OCHOBHBIX CBOﬁCTB COGJII/IHCHI/Iﬁ XUMHUYCCKUX DJICMCHTOB B nepnonax nu rpynnax.

DNEKTPOOTPHUIIATEIIEHOCTh XUMHUIECKIX DJIEMEHTOB. XUMHUYECKas CBS3b M €€ BUBI: KOBAJCHTHAS MOJIAPHAs CBS3b, KOBAJICHTHAS
HETOJISIpHAsl CBA3b, HOHHAS CBsI3b. MeXaHU3Mbl 00pa30BaHM KOBAJICHTHOW W MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHBIC (DOPMYJIIBI
BEMIECTB. THITHI KPUCTAINTUIECKUX PEIIETOK: MOHHAS, aTOMHAs, MOJICKYJIIPHAs ¥ UX XapaKTEPUCTUKH.

Crenienp okucienus. OnpeneeHne CTeTIeHeH OKUCIICHNST aTOMOB B OMHAPHBIX COeAUHEHMIX. OKUCITUTEIHHO -
BOCCTaHOBHTEJIbHBIE peakiuu. [Iporiecchl OKUCIeHNs U BOCCTaHOBJICHH. OKHCIUTENN U BoccTaHOBUTENH. CoCTaBlieHUE YpaBHEHHMA



MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIH i PACCTAHOBKA B HUX KOAI(P(PUIIHEHTOB METOAOM JIEKTPOHHOTO OajaHca.
IIpoexT. Boi6op Tembl. PaboTa Ha MPOSKTOM.
Ilpakmuueckue padomer:

23. MonenupoBaHHue CTPOSHHUS MOJIEKYII IIPH IIOMOIIH PUCYHKOB, MOZEIICH, STIEKTPOHHBIX M CTPYKTYPHBIX (OPMYIL.
24, OmnpeneneHne TeMnepaTyphl IDIABJICHIUS BEIIECTB C Pa3HBIMHU THIIAMH KPHCTALTMYECKUX PEIIETOK.
25. OmnpeneneHne KUCIOTHOCTH MOYBBI.
26. Pemienue sxcriepuMeHTanbHBIX 3aa4 10 TeMe «OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE Peakiuu. M3ydeHue peakiuu
B3aUMO/ICHCTBUS CyIb(UTa HATPUS C IEPOKCUIIOM BOAOPOIAY.
217. Onpenenenue pH B X0/1e OKUCIUTEIEHO-BOCCTAHOBUTENILHBIX PEAKIIUI.
9 KJIACC

Tema 4. BemecTBa u xumnueckue peakuuu (11 yacon)

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XMMUUECKHUX peakiii. Kiaccudukanust XUMIYECKUX PEAKIUHA 110 pa3InIHbIM
npu3HaKkaM. 3akoH ['ecca 1 ero cieacTBys. BeruncieHns Mo TEpMOXUMHYECKUM YPaBHEHHUSM.

[TonsATHE O CKOPOCTH XUMUIECKOH peaknnu. 3aKOH AEUCTBYIOMUX Macc. DaKTOPHI, BIMSIONINE HA CKOPOCTh XUMUIECKO
peaxmuu. DHeprus aktuBanuu. [lorsTue o katanmse. @epmeHTH. THTHOUTOPEL

[onsaTue 06 0O0paTUMBIX U HEOOPATUMBIX XUMHIYecKUX peakisax. [Ipuanun Jle [latense. YcnoBus cMemeHns XUMHIECKOTO
paBHOBecHs. DaKTOPHI, BAUSIONIUE HA COCTOSHIE XMMUYECKOTo paBHOBecHs. [IporHo3upoBanue BO3MOKHOCTH POTEKAHUS
XMMHUYECKHX MPEBPAICHUH B Pa3JIMYHbIX YCIOBUSIX Ha OCHOBE MIPEACTABICHUI 00 M3YUEHHBIX MJIEMEHTaX XMMHUUECKOH KMHETUKHU U
TEPMOAUHAMUKH.

OKHCIUTENBEHO-BOCCTAHOBUTENIBHBIE peakIy. BaxkHble OKUCIUTENN U BOcCTaHOBUTENH. [lepMaHraHat kanus (XapakTepUCTHKA).
CocraBiieHHEe YpaBHEHUH OKHUCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi C UCII0JIb30BAHMEM METO/Ia JIEKTPOHHOTO OanaHca.

DNeKTpoIUTHYIECKAs! JUCCOIMAI. XUMHUYECKHE peakuu B pacTBopax. Kpucramioruapatsl. DIeKTPOIUTHI U HEIJIEKTPOIIUTHL.
CunpHble 1 cnabble 21eKTpoauTsl. CTENeHb TUCcCOnHanny, KOHCTaHTa aucconnannu. loHHoe nponsBeneHue Bobl. BomopoaHsit
nokasaTesnb. IHAUKaTOpbl. DIEeKTPOIUTHIECKas AUCCOMAINS KUCIOT, OCHOBAaHHUH M COJICH.

Peaxumu noHHOTO 0OMEHA. Y CIIOBUS MPOTEKAHKS PEAKIMH HOHHOTO 0OMeHa. MoJeKy IspHbIe, OJTHBIE ¥ COKPAIIEHHbIC HOHHBIC
ypaBHEHUs peakuid. KadecTBeHHbIE peakiiy Ha HOHBI.

I'unponus coneil. MoHHbIE ypaBHEHUS THAPOIN3a CoJeil. XapakTep cpelbl B BOOHBIX paCTBOPaxX COJIEH.

Botuucnenusn (c ucnonvzosanuem zaoanuit BIIP u OI'3):

— TeruIoBoro 3dekra XMMUUECKOI PeakIiK 10 KOJINYECTBY BEIIECTBA, MAacCe MM 00BEMY, TPOpearupoBaBILEero U
o0pazoBaBLIerocs BeecTsa (10 TEPMOXHUMHUUECKOMY YPaBHEHHUIO PEAKLIUH).

IIpakmuueckue padomor:

28. Perenune sxcriepuMeHTaNbHBIX 3314 10 TeMe «JIEKTPOIUTHIECKAs PEaKIUs».

29. Perenue sxcriepuMeHTaNbHBIX 33124 110 TeMe «DJIEKTPOIUTHI U HEAJIEKTPOIUTBI».

30. Permenne skcnepiMeHTANBHBIX 33124 10 TeMe «CHIIbHBIE U ClIa0ble 3JIEKTPOJIUTED.

31. W3ydenue BIUsIHUA TEMIIEPATYPBl HA JUCCOLMALIUIO.

32. W3ydenue BIUsHUSA KOHLEHTPALMH PACTBOpPA HA JUCCOLHUALIMIO.

33. W3ydenue BIUsIHUA PaCTBOPUTENS HA IUCCOLHUALIHIO.

34. OnpezneneHue KOHIEHTPALMK COIH MO AIIEKTPOIPOBOAHOCTH PACTBOPA.

35. Pemmenne skcnepruMeHTaNBHBIX 33124 10 TeMe «Peakiun noHHOTO 0OMeHa. B3anmoneiicTBue runpokcua 6apus c
CEpHOU KHUCITIOTOW.

36. Onpenenenne pH pacTBopoB.

37. Pemenne skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «Peakiys HelTpanu3auuy. B3auMmoeiicTBie ruipOKCUia HaTpus ¢
COJISIHOM KUCJIOTOW».

38. Perrenue sxcrepuMeHTaNbHBIX 33719 110 TeMe «JlernapaTtanus conei».

39. W3yuenne BIUSHUA pa3IHYHBIX (JaKTOPOB HA CKOPOCTH PEAKIIHUH.

40. Onpeznenenre XJI0pHI-HOHOB B IUTHEBON BOJIE.

41. OnpezneneHyre HUTPAT-MOHOB B MUTATENBHBIX PACTBOPAX € TIOMOIIBI0 HOHOCEIEKTUBHOTO 3IEKTPOJIA.

Tema 5. Hemeranbl U ux coeaunenus (7 4acon)

I"anorensr. Xumuueckue cBoicTBa raioreHoB. CoeJMHEHHS TAJIOTeHOB.

Onements! VIA-rpynmbel. XuMudeckue cBoiictBa aneMenToB VIA-rpynmsl. CBolicTBa U coequHeHMs 31eMeHToB VIA-TpymsL.
[TpencTaBneHns: 0 XUMHUYECKOM ITPOM3BOACTBE U CBA3AHHBIX ¢ HUM Npodeccusix. KauecTBeHHbIE peakiuy Ha CyJIbQUT-, CyTbOHuI- U
cynbdaT-aHHOHBI. HaxoxieHne cepbl 1 e€ COeIMHEHUI B IPUPOJIE.

Onementsl VA-rpymmel. A30T. AMMuak. Conu ammonusi. KauecTBeHHast peakiys Ha HOHbl aMmMoHus. CoeIMHEeHUS a30Ta.
KauecTBeHHbIE peaKkIMy Ha HUTPAT- ¥ HUTPUT-aHHOHBI.

®dochop. Coenunenns Gpocdopa. KauecTBennas peakuus Ha Gpocdar-uonsl. [Ipencrasienus o ranorenumax pocdopa (I, V).

Onementsl |VA-rpynmnsl. Yriaepoa, alioTponHble Moaudukanuy (rpadur, anMas, Gysuieper, rpadeH, HAHOTPYOKH), Gu3ndeckue
1 XMMUYECKHe CBOIMCTBA MPOCTHIX BelecTB. afgcopbunu. CoeanHenns yriepona. KauecTBeHHas peakiys Ha KapOoHaT-HOHBL. bop.
OcobeHHocTy cTpoeHus aroma. OO0IIHe npeIcTaBiIeH s 0 GPU3NUECKUX U XMMHUYECKUX cBoicTBax. bopHas kucioTa.

Buvtuucnenus (c ucnonvszosanuem zaoanuii BIIP u OI'3):

— Macchl IPOJYKTa PEaKIMHU 110 U3BECTHON MaccoBol (00bEMHOIT) 1o11e (%) ero BeIXo/1a OT TEOPETHUECKN
BO3MOKHOTI'0;

— MaccoBoii (00bEMHOM) nomm (%) BEIXOa MPOAYKTA PEAKIMHU 110 N3BECTHON Macce (00BEMY) HCXOTHOTO BEIIECTBA U
MIPOAYKTA PEaKINH;

— n30BITKA OJTHOTO M3 PearcHTOB (110 YPaBHEHMSIM XUMUYECKIX PEAKITHA);

— 00BEMOB Ta30B M0 YPABHEHUIO XUMUIECKON PEAKITHH.

Ilpakmuueckue pabomoi:

42, Pemenue sxcriepuMeHTABHBIX 3371a49 10 TeMe «CBOHCTBa OPOMHOM BOJIBIY.



43. Pemenue sxkciepuMeHTAIBHBIX 3a11ad 10 TeMe «Hemertamnbl. [anorensl. M3ydenue pu3naecKknx 1 XUMHIECKUX
CBOMWCTB XJIOpay.

44, Pemenne sxcriepuMeHTaIbHBIX 3a7ad 10 TeMe «[maBnenne u KpucTauim3amus cepe».

45. Pemenne sxcnepumenTanbHbIX 3aaa4 1o Teme «HemeTamibl. M3yueHue CBONCTB CEpHUCTOTO ra3a U CEPHUCTOMN
KHCJIOTBD».

46. Pemienue sxcnepuMeHTanbHbIX 331a4 110 TeMe «OCHOBHBIE CBOMCTBAa aMMMAKay.

47, OnpezneneHre aMMHUAYHOM CEIUTPBI U MOYEBHHEL.

48. Pemenue sxcniepuMeHTanbHbIX 3a4a4 3aganuii 23, 24 OI'D no XUMHR’,

Tema 6. Metajibl M UX coeuHeHust (6 4acoB)

Meraumdeckast CBsI3b M METAUINYECKast KpHCTaJUIMUECcKas peéTka (IpUMUTHBHAs KyOudeckas, 00bEMHO-LIEHTPUPOBaHHAS
KyOuueckas, rpaHelleHTpUpOBaHHas KyOndecKasi, TeKcaroHaJlbHasl TNIOTHOYNaKOBaHHas ). 3aBUCUMOCTh (PM3MYECKUX CBOMCTB
METaJUIOB OT CTPOSHHS KPHCTAILIOB. DIEKTPOIH3 PACIDIaBOB M PACTBOPOB COJICH KaK OAHMH M3 CIIOCOOOB MOIYIECHHUS METAIIIOB.

Memannvt A-epynn

[[{enounsie MeTaUTBL: GU3NICCKHAE M XUMUICCKHE CBOUCTBA.

[{eovyHO3eMETHHBIC METAIUTBI MATHAN M KaJbIUN: (GU3NIECKHE M XUMUIECKHAE CBOMCTBA MarHus M Kajblus. Bakueitmme
COCIMHEHUS KAJBINS U MarHus, CBOMcTBa. JKECTKOCTH BOABI M CIIOCOOHBI €€ yCTpaHEHUs.

s Hymepauus aercsi B COOTBETCTBHH C JeMOHCTpannoHHoi Bepcueid OI'D mo xumun 2023-2024 yyebHoro roxa.

AnroMuHMI: QU3nUEcKre U XMMUUECKHE CBOMCTBA aTIOMUHUS. AM(OTEPHBIE CBOMCTBA OKCHIA Y THAPOKCHAA aJIFOMHUHHUSL.

Memannwr b-epynn

OCO0EHHOCTH CTPOEHHS aTOMOB. SIBJICHHE «IIPOBajia» AJIEKTPOHA HA IPUMEpe CTPOCHHS aTOMOB XpOMa, Melii, cepedpa.
BaneHTHBIE COCTOSIHUS aTOMOB d-3HeMeHTOB, CTCIICHU OKHCJICHUS aTOMOB B COCIMHCHUAX. 3aBUCUMOCTH KHCIIOTHO-OCHOBHBIX
CBOICTB OKCHIOB U THAPOKCHUIOB METAJIJIOB OT 3HAYCHUA CTCIICHU OKHUCJICHHUSA 3JICMCHTA B COCAUHCHUU (Ha pumMepe COC[[I/IHGHI/Iﬁ
xpoma). [lepBoHaUaNBEHBIC TIPEACTABICHUS O KOMIDICKCHBIX COCIMHEHISIX.

Menp u cepedpo: CTpOCHHE aTOMOB, CTEIICHH OKucIeHHA. OOIIre KpaTKue IPEICTABICHUS 0 PU3HISCKUX M XUMHICCKIX
CBOMCTBaX MPOCTHIX BEIIECTB (B3aUMOJCHCTBUE C KACIOTAMH- OKHCIUTEISIMHU), 00 X OKCHUAAX, THIPOKCUAAX U COJIAX; MX
npuMeHeHnu. [IpencTaBneHmst 00 aMMHIaYHBIX KOMITIEKcax cepebpa u meau. KadecTBeHHBIC peakny Ha KaTHOHBI MeHd (2+) 1
cepebpa.

[{uHK: cTpoeHHe aToMa, CTETIeHb OKHUCIICHUS. XapaKTePUCTHKA (PU3MUECKIX M XUMHICCKIX CBOMCTB, IPUMEHEHHUE, aM(pOTEpHBIC
CBOMCTBa OKCHJIa U ruipokcuaa. KauecTBeHHbIE peakiiiy Ha KAaTUOHBI IIMHKA.

XKeneso: crpoenue aToma, crerneHn okuciaeHus. OKcuapl, ruapokcubl 1 conu xkeresa (I1) u sxenesa (I11), ux cocras, cBoiicTa u
nosyueHue. KauecTBeHHbIE peakliui Ha KaTHOHBI Xkene3a (2+) u xkenesa (3+).

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

— COCTaBa CMecel ¢ UCIOIb30BaHUEM PELICHUs CUCTEM ypaBHEHHH;

— M0 YPaBHEHUSAM 3JICKTPOIIH3a PACcIIaBOB U PACTBOPOB BEIIECTB;

— Pa3IMIHOTO TUTIA IT0 YPABHCHHUSAM XUMHUUECKUX PEaKIIUH.

Ilpakmuueckue pabomui:

49, MopenupoBaHue METAIUIMYECKON KPUCTATUIMYECKON PEIIETKHY.

50. Pemmenue skcniepruMeHTaNbHBIX 331349 10 TeMe «CpaBHUTENbHAS XapaKTepPUCTHKA BOCCTAHOBHTEIILHON CIIOCOOHOCTH
METAJIOBY.

51. Pemenne skcriepuMeHTaNBHBIX 337124 10 TeMe «Kanbiuii u ero coeuHenus. BanmoieiicTBie M3BECTKOBOM BOJBI C
YTIEKUCITBIM Ta30M».

52. Perenue sxcrepuMeHTaNbHBIX 331349 1o TeMme «XKene3o OKuCIeHne Keje3a BO BIaKHOM BO3TYXe».

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

OCHOBBI 9KOJIOT'MYECKON IrPaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHNE OKPYIKAIoLIeH cpelibl. DKOJIOTHYECKHE TPOOJIEeMBbl, CBS3aHHbIC
C COeAMHEHMSMH YTIIEpO/ia, a30Ta, Cephl, TSHKENBIX MeTauioB. [ToHATHE 0 MpeaensHO JomycTUMOH KoHIleHTpanuu BeniecTs (I1J1K).
Ponb xuMuM B pemieHn# SKOJI0THIECKUX MpobieM. BrimomHenne npoekra.
IInanupyemsie pe3yJbTaThl 0CBOCHUSI KypPCa BHEYPOUHOM JAesITEIbHOCTH

3aHATHA B paMKax IpOrpaMMBbI HallpaBJIeHbl Ha 00ecredeHne JOCTHKEHHH IIKOJIbHUKAMH JINYHOCTHBIX, METAIIPEIMETHBIX U
MIPEAIMETHBIX 00Pa30BaTENbHBIX PE3YIILTATOB.

JIM4HOCTHBIE Pe3yabTaThI

JIn4HOCTHBIE Pe3yJIbTaThl OCBOEHHS IIPOTPaMMBbl BHEYPOUHOM AEATEIBHOCTH JOCTUTAIOTCS B XOZIe 00Y4YEHHUS] XMMUH B €IMHCTBE
y4e0HOI 1 BOCTINTATEIbHOM AeATEIHbHOCTH MKOIbI. OHM OTPaXkaloT TOTOBHOCTH 00YUAIOMINXCS PYKOBOJCTBOBATHCS CHCTEMOM
TIO3UTUBHBIX ICHHOCTHBIX OpI/ICHTaHI/Iﬁ 1 paCIIMPCHUC ONbITA ACATCIIBHOCTU Ha e€ oCHOBE.

B cpepe nampuomuueckozo éochumanus:

K MOHUMAaHHE 3HAYCHUS XUMUYECKOMN HAYKHU U TEXHOJIOTUH B ) KU3HU COBPEMCHHOT'O 06H_IeCTBa, B pa3sBUTUHU
SKOHOMHUKHU Poccuu 1 cBOero peruoHa.

B cghepe epasicoancroeo socnumanusi:

. IIPeJCTaBIEHNE O COLUAIBHBIX HOPMaX U NIPABUIIAX MEKIUYHOCTHBIX OTHOIIEHUH B KOJIEKTHBE, IPOSIBICHHE
KOMMYHUKaTHBHOH KYJBTYpPbI B Pa3HOOOPa3HON COBMECTHOM JIESTENEHOCTH.

B cpepe yennocmu nayunozo nosnanusi:

° MHPOBO33PCHUYCCKHUE MTPEACTABIICHUA O BEIICCTBE U XHUMHUYCCKOMN peakuu, COOTBETCTBYIOIINE COBPEMCHHOMY
YPOBHIO pa3BUTUA HAYKH U HCO6XO,HI/IMBIG JUIA TIOHUMaHuA CYITHOCTHU Hay‘IHOﬁ KapTUHBI MUPA;
M OCO3HAaHUEC HEHHOCTHU HAYYHOT'O ITO3HAHUSA JJIA Pa3BUTHUA KAXXI0T0 YE€JIOBEKA U TPOU3BOAUTEIIBHBIX CHUJI O6HI€CTB3 B

LIEJIOM, POJIA ¥ MECTa HAyYKH «XUMHUS» B CHCTEME HAyIHBIX MPEACTABICHNH 0 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIBI, B3AUMOCBSA3AX
YyeJIoBeKa C MPUPOTHON U TEXHOJIOTUYECKON CPeIon;

. [TO3HABATENbHAS MOTHBALINS M HHTEPEC K 00yUEHHIO, TOTOBHOCTD M CITIOCOOHOCTH K CAMOPA3BUTHIO
caM000pa30BaHUIO, K HCCIICAOBATEIHCKON ACATEIEHOCTH.

B cpepe dusuueckozo socnumanus, popmuposanus Kyavmypul 300p08bs U IMOYUOHANLHOZO ONACONOTY YU



. OCO3HaHME IIEHHOCTH KU3HU, HEOOXO0IMMOCTH COOIIOICHUS TpaBUi 0€30MaCHOCTH TpU 0OpaIIeHnH ¢
XMMHUYECKHMH BEIIECTBAMH B YYEOHBIX M )KU3HCHHBIX CHTYaI[HSIX.

B cghepe mpyoosozo socnumanus.:

. (hopMupOBaHUE IECHHOCTHOTO OTHOILICHHUS K UCCIIEeI0BATEIbCKOM A TEIHHOCTH KaK K BBICOKO BOCTPEOOBAHHOMW B
COBPEMEHHOM OOIIIEeCTBE.

B cpepe sxonocuuecrkozo socnumanusi:

. OCO3HAHKME HEOOXOIUMOCTH OTHOIIICHHS K MPUPOJC KaK K HICTOYHUKY JKU3HU Ha 3eMIie, OCHOBE ¢€ CyIICCTBOBAHHS,

. OCO3HAHKE TJI00ATFHOTO XapaKTepa YKOJIOTHUECKUX MPOOJIeM U MMyTel UX PeIICHU;

. CIOCOOHOCTh MPUMEHSATH 3HAHUS, TOJTy4aeMbIC IIPH U3YUCHUH XMMUH, JUIS PEIICHUS 3a/1a4, CBA3aHHBIX C
OKpy>Karolen cpeou;

. TOTOBHOCTD K YYaCTHIO B MPAKTUUECKON AEITEILHOCTH IKOJIOTUYECKON HAIIPaBICHHOCTH.

MeranpeaMeTHbIe pe3yJIbTaThl

MeranpeaMeTHbIe Pe3yJIbTaThl 00YJarONINXCsl, OCBOUBIINX IPOrpaMMy Kypca BHEYPOUHOU AEATEIBHOCTH «XUMHUS
YBJIEKaTEIBHO M MPOCTO» OCHOBHOTO 00IIEro 00pa3oBaHus, BKIIOYAOT:

. YCBOCHNE MEXANCIMIUINHAPHBIX (MEKIPEIMETHBIX) MTOHATHH, OTPAXKAIOMINX MaTepHabHOE EANHCTBO MHUPA U
Iporecc MO3HaHUs (BEIIECTBO, CBOMCTBO, SHEPT NS, SBICHNUE, HAYIHBIH (aKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOPHS,
Ha0JII0IeHue, U3MEpeHHe, HCCIleI0BaHKe, SKCIIEPUMEHT U J1p.);

. OBJIAJICHNE YHUBEPCAIHLHBIMU Y4€OHBIMU NEHCTBHUAMM (TI03HABATEIBHBIMU, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMU),
Ba)KHBIMH JIJIs1 TOBBIMIEHUS 3 (HEKTUBHOCTH OCBOCHHS COIEPKaHUs yueOHOro npeamera, (OpMUPOBaHKs KOMIIETEHIINH, a TaKkxkKe
IIPOEKTHO-HUCCIIEI0BATEIBLCKOM AesTeIbHOCTH 00yYaromuXcs B Kypce XUMUU;

. CHOCOOHOCTh UX UCIIOJIBb30BaTh B YU€OHOM, M03HABATEIbHON M COIMATIBHON IPaKTHKE.

Yuusepcanvnuie yuebuvie noznasamensvuuie oelcmeus

B cgpepe 6azo6bix nocuneckux oeticmeuii:

. HCTIONIB30BATh MPUEMBI JJOTHYECKOTO MBIIUICHHUS [TPH OCBOSHUHN 3HAHMH: PACKPBIBATh CMBICI XMMHUECKHUX ITOHATHH
(BBLIENATH UX CYIICCTBCHHBIC IPU3HAKH, YCTAHABINBATH B3aMOCBA3b C IPYTHMH ITOHATHAMH);

. aHAIM3MPOBATh, CPABHUBATH, 0000IIATh, BEIOMPATh OCHOBAHUS IS KJIACCU(HUKALUK U CHCTEMaTH3alnN
XMMHUYECKHX BEIIECTB M XUMUUECKUX PEAKIHH;

. yCTaHaBJIMBATh NPUYMHHO-CIICACTBEHHBIE CBS3H MEXIY OOBEKTaMH N3yUCHNUS;

. CTPOUTH JIOTHYECKUE pacCyXKIeHUs (MHIYKTUBHBIC, IeAyKTUBHEIC, [10 aHAJIOTHN);

. IpeJylaraTh KpUTEPUH U BBISABIIATH O0IIME 3aKOHOMEPHOCTH U IPOTUBOPEUHS B U3y4aeMbIX Ipolieccax U ABJICHUSAX;

. JieNaTh BHIBOJIBI M 3aKJIIOUCHHUS;

. MPUMEHSTh B IIpoliecce MO3HAHUS MOHATH (IpeAMETHBIE U MEeTaIllpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBHIC)

MOJIEIIH, HCIOJIb3YEMbIE B XMMUH, IPEOOPa30BbIBATh MOJEIBbHBIE MIPECTABICHNSI — XMMHUUECKHI 3HAK (CHMBOJI DJIEMEHTA),
XUMHYecKasi popMyia U ypaBHEHHE XMMHYECKON PEaKIIMi — IPHU PEIICHUH yYeOHBIX 3a/1a4; ¢ YYETOM ITUX MOJEIBHBIX
NPENCTaBICHUI XapaKTepH30BaTh NU3y4aeMble XHMHYECKHE BEIICCTBA U XUMHYECKUE PEaKLH.

B cgpepe 6azosbix uccredosamenvckux deticmauil (Memoo08 HayuHO20 NOZHAHUS 8eUleCms U SGNIeHULL).

. MPUMEHSTH METO/Ibl HAYYHOT'O IO3HAHMUS BEIIECTB U SIBJICHUI Ha YMIIMPUYECKOM M TEOPETUIECKOM YPOBHSX B
yueOHOH 1MO3HaBaTEIbHON M TPOEKTHO-MCCIIEAOBATEIILCKON IESITEIbHOCTH;

. HCIIOJIb30BaTh IOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS M CAMOCTOSTENILHO CTABUTH BOIIPOCHI;

. aHaIM3UPOBATh (PaKTHI, BBISBIATH M (OPMYIUPOBATH MPOOIIEMY, ONIPEEISITh 1IEJIb U 331a4H, COOTBETCTBYOIIHE
pEIIeHHIO TPOOIIeMEI;

. MpeJyIaraTh OMUCATENbHYO UM O0BSICHUTENIBHYIO THIIOTE3Y U OCYILECTBIISATE €€ IPOBEPKY;

. MMPOBOAUTH U3MEPCHU HeO6XO}II/IMI)IX napamMeTpoB, BBIYUCICHUA, MOJACIIUPOBAHUC, Ha6HIOL[eHI/ISI 1 SKCIICPUMEHTBI

(peasibHBIE ¥ MBICIIEHHBIE), CAMOCTOSATENIFHO MIPOTHO3UPOBATE PE3YJIbTAThI, (HOPMYITHPOBATH 0OOOIIEHHS U BBIBOJBI IT0 PE3yJIbTaTaM
IIPOBEJEHHOIO OIbITA, UCCIEOBAaHMS, COCTABISTh OTUET O MPOJIENIaHHON padoTe.
B cpepe npuémos pabomei ¢ ungpopmayueii:

. OPHEHTHPOBATHCS B PA3IMIHBIX HCTOUYHUKAX HH(pOpManny (HayIHO-TIOYJIIPHON JINTEPAType 0 XUMUH,
CIPaBOYHBIX MOCOOMSIX, pecypcax MHTepHeTa);

. aQHAIM3MPOBATh MH(GOPMAIIMIO U KPUTHYECKH OLICHUBATH €€ JOCTOBEPHOCTh M HENIPOTHBOPEYMBOCTh, OTOMPATH 1
MHTEPIIPETHPOBATh HHHOPMALINIO, 3HAYMMYIO ISl pellieHus yueOHOH 3a1aum;

. NPUMEHSTH Pa3IMYHbIE METOABI X (OPMYIMPOBATH 3aIPOCH IIPH TIOKCKE U 0TOOpE MHPOPMALIUH, HEOOXOJUMOM /IS
BBITTOJTHEHHS YUeOHBIX 3a/1a4;

. WCIIONIB30BaTh HH(OPMAIIMOHHO-KOMMYHHUKAaTUBHBIE TEXHOJIOTHH U Pa3JINYHBIE TIOUCKOBEIE CHCTEMBI;

. CaMOCTOSTENIFHO BRIOMPATh ONTHMANBHYIO (hopMy IIpeacTaBIeHu HHPOpMAIH (CXeMBI, Tpa(HKH, THarpaMMEl,
TaGJIUIIBI, PUCYHKH H T.IL.);

. WCIIOJIb30BaTh HAYYHBIH SI3BIK B KAYECTBE CPEICTBA pabOTHI ¢ XMMHUYECKOIl HH(popManyei.

Yuusepcanvnuie yuebnvie kommynuxamusHole Oeicmeus

B cpepe ymenus obwenus (nucomenHoU u yCmMHOU KOMMYHUKAYUL):

. MPE/ICTABIISATH MOJyYEHHBIE PE3YJIbTAaThl II03HABATEIHLHOM AEATEIHLHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTAaX;

. IMyOJIMYHO BBICTYIIATh C MIPE3EHTAIMEl Pe3yJIbTaTOB BHIOIHEHHUS XUMHYECKOTO 3KCIIEPUMEHTa
(uccnenoBaTENbCKOM 1a00PaTOPHON MIIM IPAKTUYECKOH paboThl, yueOHOTO IPOEKTA).

B chpepe ymenus yuebrnozo compyonuuecmea (epynnogou KOMMYHUKAYUL):

. y4acTBOBAaTh B IPYNIIOBBIX (JOpMax pabOThI: INIAHUPOBATH OPraHU3AINI0 COBMECTHOW paboThI, OIPENEIISTh CBOIO
POJIb, pacpesiesATh 3a1a41 MEKLY WICHAMH TPYIIIIbI;

. BBIIOJIHATH CBOIO YacCTh pabOTHI, KOOPIMHUPOBATH CBOU AEHCTBHA C ACHCTBHAMM APYTHX YJICHOB KOMaHIbI,
OIpe/IeNIsATh KPUTEPHH 10 OLICHKE KauecTBa BHIIIOJIHEHHON paboThI;

. pelaTh BO3HUKAIOLIKE MPOOJIEMBl HA OCHOBE y4éTa OOLIMX HHTEPECOB U COIIACOBAHMUS [IO3UIUIL, yIacTBOBATh B
o0cyxeHnH, 0OMEeHEe MHCHHUSIMH, «MO3TOBOM IITYpMe» M APYTHX (hopMax B3aUMOJCHCTBUSL.



OBaeHue YHUBEPCANLHBIMU YHeOHBIMU Pe2YIAMUBHbIMU OeliCMEUaMY BKITIOYAeT Pa3BUTHE CAaMOOPTaHU3AINH, CAMOKOHTPOJIA,
CaMOKOPPEKIINH, B TOM YHCIIC YMEHHUH:

. pemiath yueOHbIe U HCCIIE0BATENILCKIE 3a/1a4H;

. CaMOCTOSITEIEHO BBIOUPATH CIIOCO0 pereHns yaeOHO! 3ajaur, TUTAHUPOBATh CBOIO PabOTy NpH pelieHUuH yIeOHO I
WK WCCIIEIOBATENHCKOM 3a1auH;

. Ha OCHOBE MOJTyYCHHBIX PE3YIBTaTOB (YOPMYIHPOBATH OOOOIIEHHS U BHIBOJIBI, IPOTHO3HPOBATH BO3MOYKHOE
pa3BHUTHE POLIECCOB;

. aHAITM3UPOBATh PE3YJIBTAThl: COOTHOCHUTH CBOM JICHCTBHUS C IJIAHUPYEMBIMH PE3yIbTaTAMH, OCYIECTBISATh
CaMOKOHTPOJIb ICATCIHbHOCTH;

. KOPPEKTHPOBATh CBOIO JIESATEIBHOCTh Ha OCHOBE CaMOaHaJIM3a i CaMOOIICHKH.

IIpenMeTHbIe pe3yabTaTHI ISl 00yYalOIuXcH 8 Kiacca:

1) PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHATHIA: aTOM, MOJIEKYJ1a, XUMUYECKHIA SIEMEHT, METaJLll, HEeMETAJLI,

AITTOTPONHS, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOAHASI M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAS
U MOJICKYJIIpHAS Macca, KOJIMIECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAcCa, MAcCOBAast ZI0JIsI XUMUIECKOTO 3JIEMEHTA B COSANHECHUH,
MOJISIPHBIH 00BEM, OTHOCHTENBHAS TNIOTHOCTh Ta30B, OKCH, KHCIIOTa, OCHOBAaHHUE, COJIb, aM(OTEPHBIN OKCHA, aM()OTEPHBIH
THAPOKCHUJI, XUMUYECKasl PEaKIysl, KilacCu(UKanus peakii: peakuy COCTUHCHHU S, PEaKIINHU Pa3I0KEHUS, PEaKIINU 3aMeICHN,
peakuuu oOMeHa, 3K30- M 3HAOTEPMHUYECKHE PEaKliy; TEIIoBor 3(h(eKT peakuu; sIpo aToMa, 3JIEeKTPOHHBIN CJI0i aToMa, aTOMHast
opOuTaib, painyc aToMa, XMMHYECKas CBS3b, MOJISIpHas U HETMOJIsIpHAs KOBaJICHTHAs CBSI3b, HOHHAS CBS3b, HOH, KATHOH, aHHOH,
pacTBop, MaccoBast JOJIs BellecTBa (MIPOIEHTHAs KOHIIEHTpallusl) B pacTBOPE, MOJIIpHAsk KOHLIEHTpAIHs BEIleCTBa B PacTBOPE;
3MEKTPOOTPHULIATENILHOCTD, CTETIEHb OKHUCIICHNUS, OKUCIUTEIN U BOCCTAHOBUTEIH, OKHCICHUE U BOCCTAHOBIICHHUE, OKUCIIUTEIBHO -
BOCCTaHOBHTEIIbHBIC PEaKIIMHU, METO]] 3JIEKTPOHHOTO OaiaHca;

2) WIITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHSTh 3T HOHATHS [IPU OTIMCAHUU
BEIIECTB M UX MPEBPAIICHNUII;

3) HCTIONb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTABIICHUS (hOPMYJI BELIECTB M YPaBHEHNI XMMUUECKUX PEaKInii;

4) OTIPEEIATh IPUHAIICKHOCTD BEIIECTB K ONPEACIEHHOMY KJIacCy COeIMHEHUH 10 (popMyiIaM; BUIbI XUMHUIECKOMH
CBs13U (KOBaJICHTHOW M HOHHOI) B HEOPTaHWYECKUX COCIMHCHHUSAX;

5) PacKphIBaTh CMBICI 3aKOHOB COXPAHEHMS MACChI BEIIECTB, IOCTOSHCTBA cocTaBa, [leproanueckoro 3akoHa 1. 1.

MenzeneeBa, aTOMHO-MOJIEKYJISIPHON TEOPHH, 3aKOHA ABOTapO U €ro CIEACTBUN; MPEICTAaBICHUM O HAyYHbIX METO/IaX MO3HAHUS, B
TOM YHCJIE SKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX METOIaX UCCIENOBAHUS BEIIECTB U U3YUCHHUS XUMUUECKUX PEaKLIUM;

6) JIEMOHCTPUPOBATh IIOHUMAHUE IIEPUOINIECKON 3aBUCUMOCTU CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT UX II0JI0KECHUS B
[epuoanueckoii cucteme; 0OBIACHSITH CBS3b MOJIOKEHHUS 31eMeHTa B [leprondeckoii cucteMe ¢ pacipeaeieHeM JIeKTPOHOB 10
9HEPreTUYECKUM YPOBHSM, ITOIyPOBHSIM M OPOUTAJISIM aTOMOB IEPBBIX YETHIPEX MEPUOIOB;

7) K1acCU(UIMPOBATh XUMHYECKUE DIIEMEHTHI; HEOPIraHNYECKHE BEIECTBA; XMMUUECKHE peakuy (110 YUCIy U
COCTaBY y4aCTBYIOUIMX B PEaKIMU BELIECTB, M0 TEINIOBOMY 3G (EKTY);

8) XapaKTepu30BaTh (OIMCHIBATH) OOIIIE XUMHIECKHE CBOHCTBA OKCHJIOB, KMCIIOT, OCHOBAaHUH M COJIEH, TEHETHYECKYIO
CBSA3b MEXJY HUMH, IOATBEPKas IPUMEPAMU MOJIEKYJIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XMMUYECKUX PEaKIIHIA;

9) OOBSACHATH M IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS; BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIECHUN B PA3INYHBIX YCIOBHSIX;

10) BBIUUCIISITh MOJIIPHYIO MAacCy CMECH, MOJBHYIO IO XUMHUYECKOrO IEMEHTA B COEINHEHUN; MACCOBYIO JOJIO

XHUMHYCCKOI'0O DJICMEHTA I10 q)opMyne COCIUMHCHUA; HAXOJUTh HpOCTeI‘/’IIHy}O (bOpMyJ'Iy BCIIIECTBA 110 MAaCCOBBIM HJIM MOJIBHBIM JI0JISIM
3JIEMEHTOB; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJIIPHYIO KOHIICHTPALIMIO BEIIECTBA B PACTBOPE; MPOBOAUTH PacUETHI 110
YPaBHCHUAM XUMHUYECKON pCaKkuu;

11) MPUMEHSITH OCHOBHBIE OTIEPAIlMU MBICIIUTEILHON 1eATEIbHOCTH — aHAJIU3 ¥ CHHTE3, CpaBHEHHE, 0000IIeHHe,
CHUCTEMATU3alUuIo, Knaccm(bmcaumo, BBISIBJICHUC IPUYUHHO-CJICICTBECHHBIX CBSI3EH — JJId N3YYCHUA CBOWCTB BCIICCTB U XUMHWUYCCKUX
peaKIuii; ecTeCTBEHHO-HAYYHbIE METO/bI TO3HAHUSI — HaOJI0JICHUE, U3MEPEHHEe, MOJISTUPOBaHKE, SKCIIEPUMEHT (pealbHblil 1
MBICJICHHBII) — IJI1 OCBOCHHUS YIeOHOTO COACpIKaHu,

12) COCTaBIITh YPABHEHUS MPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIuil (METOIOM 3JIEKTPOHHOTO OayaHca);

13) yCTaHaBJIMBATh CBSA3HM MEXIy PeabHO HAOIIF0JaeMBIMA XUMUIECKUMHE SBICHUSIMH U IIPOIIECCaMU, TPOUCXOSIIIUMHU
B MaKpoO- U MHKPOMHPE, O0BICHATH IPUYUHBI MHOTOOOPAa3HUsl BEIIECTB; COOTHOCUTH XUMHUYECKHIE 3HAHUS CO 3HAHUSMU PYTUX
Y4eOHBIX TIPEAMETOB;

14) CJIeZIOBATh MpaBHiIaM 0e30MacHON paboTHI B Ta00paTOPHU IPH HCIIOIB30BAHUN XUMHUYECKOW TIOCYIBI U
060py}103aHI/m, a TaKXK€ IMpaBujIaM oGpameHm{ C B€IIECTBAMH B COOTBETCTBUHN C MHCTPYKIIUAMU BBITIOJTHEHUA na60paTole)Ix OIIBITOB
1 TIPaKTHYECKUX Pa0OT IO MOIYUEHHIO ¥ COOMpPaHHIO ra3000pa3HBIX BEMIECTB (BOJOPO/IA M KHCIOPO/a), IPUTOTOBICHHUIO PACTBOPOB
¢ onpeAen€HHON MacCOBOM J0JIe pacCTBOPEHHOTO BEIIECTBA, PEIICHHUIO SKCIIEPUMEHTAILHBIX 3aj1a4 10 TeMe «OCHOBHBIE KIIACCHI
HEOPTaHWYECKUX COCAMHECHHIT;

15) JIEMOHCTPUPOBATH BJIaJIECHUE OCHOBAMH XUMHUIECKON TPaMOTHOCTH, BKJIFOUAIOIIEH YMEHHUsT O€301MacHOTO 00paIeHus
C BEIIIECTBAMH, HCIIOJIB3YEMBbIMH B TIOBCCIHEBHOW KU3HU, a TAK)KE 3HAHKE MPABUII TOBEJCHHS B IENITX COCPEIKEHHUS 3I0POBBSI U
OKpYXarouiei cpeabl.

IIpeameTrHble pe3yabTaThl AJs1 00yUyaommuxcs 9 Kiacca:

1) PaCKpBIBaTh CMBICIT OCHOBHBIX XUMHUYCCKUX MOHATHIA: XHMUYECKUH 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHHOH,
ANEKTPOOTPHIATEIIEHOCTD, CTEIIEHb OKHUCIICHUS, XUMHYIECKast PEaKIUs, TSIUIOBOU 3PEKT peaKinu, MOIb, MOJIIPHEI 00BEM,
PacTBOD; AIIEKTPOIUTHI, HEANEKTPOIHUTBI, HICKTPOIUTHICCKAS TUCCOIMAIUS, PEAKIINM HOHHOTO OOMEHA, THIPOJIH3 COJIeH, 00paTUMbIe
)5 HeO6paTI/IMBIe pE€aKunr, OKUCIUTECIIbHO-BOCCTAHOBUTECIILHBIC PEAKIIUN, OKUCIIUTEIIb, BOCCTAHOBUTEIIb, OKMCIICHUE U
BOCCTaHOBJICHHE, JIEKTPOJIH3, aJTIOTPOIH, aM(POTEPHOCTh, XUMHUYECKast CBS3b (KOBaJICHTHAs!, HOHHAS, METAJUITHIECKas),
MEXMOJICKYIISIPHBIC B3anMOJIeHCTBUS (BOZOPOAHAS CBsI3b, CHIIBI BaH-nep-Baanbca), KOMIUIEKCHBIE COeAMHEHUS, KPHCTAILTITYCCKUE
peméTkn (MPUMUTHBHAS KyOndeckas, 00bEMHO-IIEHTPUPOBaHHAS KyOndecKas, rpaHeIICHTPUPOBaHHAs KyOndeckas, reKcaroHajbHas
IUTOTHOYTIAaKOBaHHAS ), KOPPO3US METAIUIOB, CILIABBl; CKOPOCTh XUMHUYECKON PEaKITHH, KaTalln3, XUMHIECKOE PaBHOBECHE, STIEMEHTEI
XUMHUYECKOH TEPMOJIMHAMUKH KaK OJTHOM U3 TEOPETUIECKUX OCHOB XMMHH; MpeneiabHO AomycTruMas konnenTpanus (ITJIK);



2) WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSATUH U IPUMEHSTh 3TH MOHSITHS NIPH ONTUCAHUH
BEILIECTB U UX MPEBPAICHUM;

3) HCTIONIb30BaTh XUMHUUECKYIO CHMBOJIMKY AJISI COCTABIICHUS (POPMYII BEIIECTB M YPABHEHNI XMMUYECKUX PEAKIIUH;

4) PACKpPBIBATH CMBICI TEOPHH JEKTPOINTHIECKON ANCCOIMAIINY, 3aKOHA [ 'ecca 1 ero cieacTBuil, 3aK0Ha
JIEUCTBYIOIINX MACC, 3aKOHOMEPHOCTEH N3MEHEHUSI CKOPOCTH XUMHIECKOW PEaKINy, HAIPaBICHUS] CMELIEHUS] XHMHUYECKOTO
pPaBHOBECHSI B 3aBHCUMOCTHU OT PAa3JIMYHbIX (PaKTOPOB;

5) COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTHUECKOHN TUCCOLUALINK KUCIIOT, IEIOYEH 1 COJIel; TIOJIHBIE U COKpAIEHHbIC
ypaBHEHHMS peaKkliMii FOHHOTO 0OMEHa; peakinii, HOATBEPKAIONINX CYIIECTBOBAaHUE FEHETHYECKOH CBSI3H MEKTY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB; PACKPHIBATH CYIHOCTB IPOLIECCOB THAPOJIN3A COJIEH OCPEICTBOM COCTABICHUS KPATKMX HOHHBIX U
MOJIEKYJISIPHBIX ypaBHEHUI
PEaKLuii, CYITHOCTh OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIMI TIOCPEICTBOM COCTABIICHHS AJIEKTPOHHOTO 0ajaHca ATUX peaKlni;
MIPEACKa3bIBATh XapaKTEPp CPEIIbl B BOAHBIX PACTBOpPaX COJIEH;

6) XapaKTepU30BaTh (OMICHIBATE) (PU3MUSCKUE U XUMUIECKHE CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, Tpadur,
anmas, 60p, a3oTt, pocdop, cepa, XJIop, HATPUHl, KaJHid, MATHHUH, KaIbIHi,

AIIOMHUHNIH, JKeIe30, Melb, IIMHK, cepedpo) 1 00pa3oBaHHBIX UMM CIIOXKHBIX BEIIECTB, B TOM YHCIIE X BOZHBIX PACTBOPOB (aMMHAK,
XJI0POBOZIOPOI, cepoBomopo, okcuabl yriaepona (I1, 1V), asora (I, 11, I,

IV, V) u docdopa (11, V), cepsi (IV, VI), ceprucras, cepras, a3oTHast, pochopHasi, yroiabHas, OKCHIbI

u rugpokcuapl MetamioB |A—UA-rpynm, amomunns, meau (1), nunka, xenesa (11 u I11); nosicHsite

COCTaB, OT/EJILHBIE CIIOCOOBI MOJTYYSHHSI M CBOMCTBA CJI0KHBIX BEIECTB (KUCIOPOICOIepIKaIine

KHCIIOTBI) XJIOPa, a30THCTas!, OOpHAs, YKCYCHasI KHCIOThI M UX COJIH; rajgoreHn sl kpeMuus(!Y)

u pocdopa (111 u V); okcun n runpoxcun xpoma(lll), nepmanranat kamnus);

7) OIUCHIBATH POJIb BAXKHEHIINX N3y4aeMbIX BEIECTB B IPUPOIHBIX MPOLECcCaX, BIUSIHUE
Ha XHUBbIE OPTaHNU3MBbI, IPUMEHEHHE B PA3IIMYHBIX OTPACIAX SKOHOMUKH, UCIIOIb30BAaHKE JUTS CO3AaHMUs COBPEMEHHBIX MaTepPHaJIOB 1
TEXHOJIOTHI;

8) IIPOBOANTD PEAKIIMH, ITOJTBEP>KAAIOIINE KAUeCTBEHHBII COCTAaB Pa3IMYHBIX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTEM cozeprKalirecs B BOAHBIX paCTBOPAX HOHBI: XJIOPUA-, OpOMUI-, HOAUM-, CyIbdaT-, hocdar-, kapOboHaT-, CyTbPUT-, CYTBOUI-,
HHUTPAT- U HUTPUT-HOHBI, THAPOKCH-HOHBI, KATHOHBI aMMOHHUSI, MarHUS, KaJIbIH, alFOMUHHIS, Jkenesa (2+) u xxenesa (3+), mean
(2+), uHKa,

9) CJIeIoBaTh MpaBuiiaM 0e30nacHOi paboThl B 1a00PAaTOPHUU MPH UCIOIb30BAaHUU XUMUYECKOMN MOCY bl U
000pyIoBaHusl, a TaKKe MpaBuiiaM 00palleH s C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKLMSIMU BBITIOJIHEHHUS J1JA0OPaTOPHBIX ONBITOB
W MPAKTUYECKHUX PabOT IO NOIYYSHHIO M COOMPAaHUIO ra3000pa3HbIX BEIECTB (AaMMHaKa U YIJIEKUCIIOTO ra3a) U PeLICHHIO
9KCIIEPUMEHTAIBHBIX 3a/]a4 110 TeMaM Kypca; PEACTaBIATh Pe3yabTaThl SKCIIEpUMeHTa B (hopMe BBIBOJIOB, JOKA3aTEJIbCTB,
rpaduKoB, TAOJUII U BBISIBISITH IMITMPHUECKHE 3aKOHOMEPHOCTH;

10) TIPUMEHSTh OCHOBHBIE OTIEPAIMH MBICIUTENILHOM NeATeNbHOCTH (aHAIN3 U CHHTE3, CPaBHEHHE, 000011IeH e,
CHCTeMaTH3al1IO, BBISIBICHIE TPUUMHHO-CIICICTBEHHBIX CBSI3€1) ITPU M3YUYE€HHN CBOWCTB BEIIECTB U XMMHUECKHX PEAKINi; BIageTh
€CTECTBEHHO-HayYHBIMH METOIaMH TIO3HaHUS (HaOIII0ieHue, M3MEpEHUE, MO/ICIIMPOBAHIE, SKCIIEPHUMEHT (peabHBIN M MBICIICHHBIN));

11) MIPUMEHSATH NpaBHiIa 6e30MacHOr0 0OpaIeHNs C BEIIECTBAMH, HCIOIb3YEMBIMHU B IOBCETHEBHON JKU3HM, TIPaBHIIa
TIOBE/ICHUS B LIEJIAX COEPEKEHUS 37I0POBhSI M OKPY>Kafolel MPUPOIHON Cpelibl; IOHUMATh Bpesl (OTIaCHOCTh) BO3JCHCTBHS Ha )KUBBIC
OpTraHU3MBI OIIPEAEIEHHBIX BENIECTB, HOSICHATH Ha TPUMepax ClocOoO0bl YMEHBIICHUS ¥ IPEIOTBPAIIEHHS UX BPEIHOTO BO3AEHCTBUS,
3HAUEHHE KUPOB, OCIIKOB, YIIIEBOAOB ISl OPraHU3Ma YEIOBEKa.

TemaTnyeckoe NJIaHNPOBaHUE

Tembl 3aHATHH JleITeILHOCTD 00y4YaKOIIUXCs / DJIeKTPOHHBbIE PecypChl
Ne Ko.1-B0o [pekoMeH10BaHHbIe ()OPMBI POBEIEHUSI
n/n 4acoB [3aHATHIA

8 kiacc (34 yaca)

Tema 1. IlepBoHayanbHble XuMU4ecKue nousitus (10 yacon)

1 XuMuss — BaxkHas 00J1acTh 1 Poccuiickas 3inekTpoHHas 1IKoa.
€CTEeCTBO3HAHUS U MTPAKTUYECKOU Xumust. 8 knmacc. Ypok «I[Ipenmer
eI TEIbHOCTH YEJIOBEKA xuMuHd. BemecTBa 1 ©X CBOMCTBaY
(https://resh.edu.ru/subject/lesson/

*  YuacTue B Oece/ie 0 PaCKpPBITHH CMBICIIA
M3y4aeMbIX TOHSATHI;

*  yuactme B Oecelie O PO XUMHU B TIPUPOJIE U
PKU3HH YeIIOBEKa, € CBS3h C IPYTHMHU HayKaMH. 15 21/start/)
Dopma nposedenus 3anamuil.; 00CyXKIeHHe,
Oecena, TUCKYCCUU, pEIIEHNE KeHCOB

2 HCTPYKTaX MO TEXHUKE 1 *  VYuactue B 00CYKICHUH XapaKTEPUCTUKH
6e3onacHoctu. Ilpakmuueckas HAYYHBIX METOJIOB H3YUEHHS IPUPO/IbI;
padoma Ne 1** «3HaKOMCTBO C . paboTa B mapax AJisl H3y4eHHUS IPaBIII
XUMUYECKOW MOCY/I0H, C [10JIb30BaHUSI XUMHUUYECKOU NMOCYA0N U
[IpaBUIaAMH PabOTHI B mabopaTOpHEIM 000PYIOBaHNEM, A TAKKE
nmaboparopuu U npuEMaMu MpaBHIaM OOpaIleHUs] ¢ XUMHYECKUMH
oOpareHus ¢ 1a00paTOPHBIM BEIICCTBAMH B COOTBETCTBUH C MHCTPYKLHUSIMU T10
o0opynoBaHueM, IN(PPOBEIMU BBITIOJTHEHHIO IIPAKTHYECKUX padoT.
maT4nkamMu 000py10BaHHS Dopma npoeedenus 3anamuii; 00CyXJeHUE,
LIEHTPOB ,, T 0uKa pocTa—>». [POBEICHUE IKCIIEPUMEHTOB (UTpa)

\IIpakmuueckasn paboma Ne 2*
«OrnpeeneHne CTpyKTypbl
[IaMEHU»



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

'YucThle BelecTBa U CMECH.
\IIpakmuueckasn paboma Ne 3*
«OTpeeneHe YICTHIX BEIIECTB U
cmeceit». MHCcTpyKTa) 1o
TeXHHKE 0€30IacHOCTH

. VYyactue B 6JUII-0TIpOCe O PA3THINU
YUCTHIX BEIIECTB U CMECEil; TOMOTEHHBIX U
TEeTepPOTreHHBIX CMECEH;

. paboTa B mapax IpH cJeI0BaHUN
[paBUIaM

[10JIb30BAHUS XMMHUYECKOH NOCYA0H 1
1ab0paTOpPHBIM 000PYJOBAaHHEM, A TAKKE
MpaBHIaM OOpAILCHUs C XUMHYECKUMH

BCIICCTBaAMU B
COOTBETCTBUHA C
MHCTPYKIHAMU MO BBITOJTHEHUIO MPAKTHUICCKUX

pabot
@opma npogedenus 3anamuii; OOCyKICHHE,
OITMIT-0TIpOC, IPOBEICHNE SKCIIEPUMEHTa (Mrpa)

Poccuiickas 3jeKTpoHHAas IIKOJIA.
Xumus. 8 kiacc. Ypox «Hucteie
BemecTBa U cMech. CIocoObI
pa3zeneHus cMecei
(https://resh.edu.ru/subject/lesson/

152 2/start/)

'YucThle BemecTBa U CMECH.
\IIpakxmuueckas paboma Ne 4*
«[IpoBeneHNE OUMCTKH BOJIBI OT
[paCTBOPUMBIX IIpUMeECE».
\Ilpaxmuueckas paboma Ne 5%
«OmnpeaeneHue BOJIOMPOBOIHON U
Z[I/ICTI/IHJ]I/IpOBaHHOﬁ BOIBI».
MHCTpYKTaX 110 TEXHUKE
0€301acHOCTH

. PaboTa B rpynmnax s IIaHUPOBAHUS U
[IPOBEICHUSI XHMHUUECKOTO SKCIIEPUMEHTA T10
pa3/eNICHNIO CMeCel BEIIECTB;

. pabora B rpymmnax 1o
Pa3BEPHYTOrO MUCHMEHHOTO U YCTHOTO OTBETOB C
OIOpoi Ha MHPOPMAIIHIO U3 yueOHUKA U JpyTrHe
MCTOYHHMKU MH(POPMAIHU, TPAMOTHOE
HCTIOJIb30BaHUE N3YUYEHHOTO TOHATHUHHOTO
amnmapara Kypca XUMHH.

Dopma nposedenus
SKCIIEPUMEHTOB (MTpa), TPOBEICHNE
npodeccroHaIbHOI MPoOBI, peneHne KeHcoB

3aHAMUN:

Poccuiickast 3IeKTpOHHAs LIKOJIA.
Xummst. 8 kiace. Ypok « UncTteie
BemecTBa U cMecu. CriocoObl
pa3aeseHusl cMecei»
(https://resh.edu.ru/subject/lesson/

152 2/start/)

BermecTsa 1 XumMudeckne
peaxnun. Ilpakmuueckas
paboma Ne 6*** «Omnpenenenue,
10 KaKoi TeMIiepaTypbl MOXKHO
HarpeTh BEIIECTBOY.
\Ilpaxmuueckasa paboma Ne 7%
«3mepeHne TemiepaTypsl
KUIIEHHSI BOJBI C IOMOIIBIO
11abopaTopHOro TEPMOMETpA U
maT4yrKa TeMIepaTyphi».
MHCTpyKTaX MO TEXHUKE
6e3zomnacHoctu. IIpakmuueckasn
padoma Ne 8*** «Onpenenenue
TeMIIepaTyphl KPUCTAITH3ALIIH
BEILIECTBAY.

MHCTpYyKTaX MO TEXHUKE

. Pabora B rpynmax mo HaOIIOACHUIO 1
ONMCaHUIO (PU3MUECKUX CBOHCTB BEIIECTB;

. paboTa B Tpynmnax 1o cieIoBaHUI0
MpaBHIIaM

[10J1b30BaHUs XUMHUUYECKOU MOCYAOH U
1ab0paTOPHBIM 000PYJOBAaHHEM, A TAKKE
MpaBHjiaM OOpAILEHUs] C XUMHUYECKUMHU

BCHOICCTBAMU B
COOTBCTCTBUU C
MHCTPYKIOHUAMU IO BBIITOJTHECHUTIO MPAKTUYCCKUX

pabot
Dopma nposedenus 3auamuii: 00CyKICHUE,
MPOBENICHUE SKCIIEPUMEHTOB (UTpa)

Poccuiickast 3IeKTpOHHAs IKOJIA.
Xumust. 8 kimacc. Ypox
«DPu3nyecKre U XUMHYECKHE
strieHs. [[pr3HAKH XUMUIECKUX
[peaKuuii. Y CIOBUs TEUCHUS U
BO3HUKHOBEHUS XUMHYECKUX
[peaKuuiiy
(https://resh.edu.ru/subject/lesson/

148 5/start/)

0€301acHOCTH

BerecTBa 1 XumMu4yeckue . HaGmonenue u onucanue ¢pusuueckux  |Poccuiickas 3IeKTpOHHAS LIKOJIA.
[peakuuu. CBOICTB BEILIECTB; Xumust. 8 knacc. Ypok
\IIpakmuueckasn paboma Ne 9** . paboTa B IpyIIax 1o CjaeI0BaHUI0 «Du3nUecKre U XUMUYECKHE
«3yueHne GU3NIECKUX CBOUCTB [paBUIaM siBieHus . [[pu3Haku XUMHYECKUX

MeTaiioB». MHCTpyKTax 1Mo
TEXHHUKE 0€30IacHOCTH

[10JIb30BAHUS XMMHUYECKOH TIOCYI0H U
1abOpaTOpPHBIM 000PYJOBAaHHUEM, A TAKKE
MpaBHIaM OOpaleHUs] ¢ XUMHYECKUMHU

BC€IICCTBaAaMU B
COOTBCTCTBUHN C
MHCTPYKIOHUAMU MO BBINTOJIHECHUIO MPAKTHICCKUX

pabor

Dopma nposedenus 3anamuil.; 00CyXKJIeHne,
[IPOBE/IEHUE SKCIIEPUMEHTOB (UTPa), peIIeHNe
KEHCoB

peakiuii. YcioBus Te€UEHUs U
BOBHUKHOBCHUSA XUMHUYCCKUX
[peaKuuii»
(https://resh.edu.ru/subject/lesson/

148 5/start/)

dusnueckre U XUMUYECKHe
SIBJICHHS.

\IIpakxmuueckaa paboma Ne 10*
«13yueHue Npu3HaKoB
XUMHUYECKUI

. VYyactue B 00CyKASHUH Pa3IAIHS
brznuecknx u
XUMHWYCCKUX SABJICHUA, OOBSICHEHUH UX CYITHOCTHU

C TOYKHU 3pCHUA aTOMHO-MOJ’IeKyJ'ISIpHOﬁ TCOPUHU;

Poccuiickast SJIeKTpOHHAS IIKOJA.
Coneprxanue Kypca «XUMHUT»

(https://resh.edu.ru/subject/29/)
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[peaKkIuil: BbIICICHHUE U
[OTJIOMIEHUE TerIay. MHCTPYKTax
110 TEXHMKE 0€30I1aCHOCTH

. y4acTre B 00CYKICHUH NPU3HAKOB
XUMHYCCKHX PEaKLHil, YCIOBHS HX IPOTCKAHHUS;
. y4acTre B Oecesie 0 KiaccupuKaumn

XMUMHYECKHX PEAKIUH (110 YHCITy U COCTaBy
[pearupyromux U 00pa3yoNXCs BEIIECTB).

. paboTa B Tpynmax 1o clIeIoBaHUIO
[IpaBWIaM MOJIb30BaHUSI XMMUUYECKOHM MOCY 101 U
nmabopaTopHEIM 000pyJOBaHUEM, A TAKKE
MpaBHJIaM OOpAICHNUS C BEIIECTBAMU B
COOTBETCTBHH C HHCTPYKIMSAMH O BBITIOJIHEHUIO
1a0OPaTOPHBIX XMMUYECKHX OTIBITOB.

Dopma npogedenus 3aHAMUIL:
HKCIIEPUMEHTOB (UTpa), JUCKyccust, Oecena,
oOCcyxJIeHUe, pelileHne KelicoB

du3nuecKue U XUMHUUECKUe
siBieHus. Ilpakmuueckan paboma
Ne 11% «3yueHne 3aKoHA
COXpaHEHHS MacChl BELIECTBY.
MHCTpyKTaX MO TEXHUKE
0e301acHOCTH

o Yuactue B 00CyKACHUH pa3Indnit
(hM3MIECKUX W XUMUIECKUX SBJICHUHN, PACKPBITHH
WX CYITHOCTH C TOYKH 3PSHHS aTOMHO-
MOJICKYIISIPHOM TEOPHU;

. paboTa B mapax 1o OIpeaeSICHIIO
MIPU3HAKOB XUMIUCCKUX PEaKINi, YCIOBHAN MX
[IPOTEKAHUS;

. ydacTue B Oeceie 0 KiaccupuKaIum
XUMHYECKHUX PeakIyii (10 YUCITy U COCTaBY
pearupyomux 1 00pa3yronuxcs BEIIeCTB).

. paboTa B TpyIIax 1mo coOII0ACHUIO
[IpaBUJI TI0JIb30BAHUS XUMUYECKOW MTOCYI0M U
1a00paTOPHBIM 000PYIOBaHUEM, @ TAKKE ITPABUII
0OpamIeHns C BemIeCTBAMH B COOTBETCTBUH C
WHCTPYKIMSMH TI0 BBITIOTHEHUIO JTAO0PaTOPHBIX
XUMHYECKIX OIMBITOB.

Dopma npogeoenus 3aHAMUU:
PKCIIEpUMEHTOB (UTpa), IUCKyccus, Oecena,
o0OCcyx)IeHne

POCCHﬁCKaH BHGKTpOHHaSI IIKOJia.
Coneprkanne Kypca « XUMUT»
(https://resh.edu.ru/subject/29/)

10

Pemenue 3agau

. MareMaTHYECKHE BEIYUCIICHUS TIPH
penieHny yueOHbIX 3a/1a4;
. paboTa B mapax 10 BBICTPaHBAHHIO

Pa3BEPHYTHIX MMCHMEHHBIX U YCTHBIX OTBETOB C
O1IOpOit Ha HHPOPMANHIO U3 yU4eOHHUKA U JPYTHX
MCTOYHHMKOB, B TOM 4nciie MHTepHeTa.

Dopma npogedenus 3aHamuil. pelicHUEe KeHCOoB,
o0CyXIIeHHe, MO3TOBOH ITypM

Poccuiickast 3IeKTpOHHAs LIKOJIA.
CopepxaHue Kypca « XuMUs»
(https://resh.edu.ru/subject/29/)

Tema 2. BaxkHeiiline npeacTaBUTed Heopranmdeckux euiects (11 yacos)

11

[IpencraBneHus o ra3ax.
\[Ipakmuueckasa paboma Ne
12*[*** «OnpenesnenHue cocraBa
BO3ayxa». UHCTpyKTax o
TEXHUKE 0€30MMacHOCTH

1

. VYuyacrtue B 6ecejic 0 paCKPhITUH CMbICTIA
M3y4aeMbIX [TOHATHH, IPUMEHEHNUE IOHATUI IIPU
ONMCAaHUK CBOMCTB BELIECTB U MX MPEBPALLIEHUH;
. paboTa B mapax 1o coOJII0JICHUIO IPABUIT
Oe3omacHoil paboThI B 1abopaTOpuH NpU
MCTI0JIb30BAaHUN XMMUYECKOH TOCY Bl 1
000pyIOBaHUs, a TAKXKE MIPABUII 0OpaIeHust C
TOPIOYMMH BEIIECTBAMH B OBITY;

. paboTa B mapax 1o IIaHuPOBaHUIO U
[POBEICHUIO HA MPAKTHKE XUMHYECKUX
HKCIEPUMEHTOB, IPOBEICHIE HAOIIOICHS,
(hopMyIHpOBaHNE BEIBOJIOB 110 PE3yIbTaTaM
PKCIIEPUMEHTA.

Dopma npogedenust 3auamuil: TIPOBEICHUE
PKCIIepUMeHTa (Urpa), IPOBeIeHHE
npodeccrnoHaBbHO MPOOBI, pereHne KeHCoB,

Oecena

Poccuiickast 3JIeKTpOHHAs LIKOJIA.
CognepxaHue Kypca «XuMus»
(https://resh.edu.ru/subject/29/)
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12

TermnoBoit 3P et XxumuIecKon
PeaKIHH.

\IIpakmuueckasn paboma Ne 13***

«OTpeaeneHne TerIoBOro
pddekTa pacTBOpEHHS BEUIICCTB B

. JlesTenpHOCTD 00y9arOIIuXCs
BEICTPANBACTCS

COTJIACHO TIpaBmJIaM 0€301acHO# paboThI B
maGopaTopuu ¥ IJIaHy MTPOBEACHUS
PKCIIEPUMEHTA, OTIPEICISIETCS C YIETOM TEMBI
BEITTOJTHAEMON TPAKTHIECKOW PaOOTHI.

Poccuiickas 3jeKTpoHHAas IIKOJIA.
Coneprkanne Kypca « XUMUT»
(https://resh.edu.ru/subject/29/)

BoJie». IHCTpYKTaX MO TEXHUKE Dopma npogeoenus 3aHAMUIL:
0e301acHOCTH DKCIIEPUMEHTOB (UTpa), pelieHre KeHCcoB
13 . JlesarenbHOCTh 00yYaroIXcs Poccuiickast 21eKTpOHHas [IKOJIA.
TepMOXUMHYECKUE yPaBHEHHSI.
. BHICTPaUBACTCS Conepxanue Kypca «XuMus»
\IIpakmuueckas paboma Ne 14 . - -
COTJIACHO TpaBWIaM 0€30MacHOM PaboThI B (https://resh.edu.ru/subject/29/)
«M3ydeHne 9K30TepPMUIECKUX
. 1abOpaTOpHy M TUIaHY MPOBEIECHUS
peaxnuit». Ilpakmuyeckasn K CIEDIMEHTA. OMDEREIACTOR ¢ VIETOM Te
KCIIEPHMEHTA, OII TSIETCST TOM TEMBI
paboma Ne 15* «zyaenue p 4, OTpea ACYd
o BBITIOTHAEMOI ITPaKTHYECKOH PabOTHI.
PHIOTEPMHIECCKUX PEAKIIHII». .
Dopma nposedenus 3aHAMUIL:
MHCTpyKTaX 10 TEXHUKE .
PKCIICPUMEHTOB (UTpa), pelIeHne KelcoB
0e301acHOCTH
14 . JlesarenbHOCTh 00yUaroIxcs Poccuiickast a1eKTpOHHas MIKOJIA.
BHICTPaUBACTCS Conepxkanue Kypca «XuMus»
PacTBOpEI. COMJIACHO TpaBWIaM 0e30MacHO paboThI B (https://resh.edu.ru/subject/29/)
\IIpakmuueckasn paboma Ne 16* nmabopaTopuu U TUIaHy MPOBEACHUS
«/3yyeHne 3aBUCMOCTH DKCIIEPUMEHTA, ONPE/ICNISETCS C yYETOM TEMBI
[PACTBOPHMOCTH BEILIECTBA OT BBITIOTHAEMOI ITPaKTHYECKOH PabOTHI.
TemriepaTypbl». MHCTpyKTax no Dopma nposedenus 3aHAMUIL:
TeXHHKE 0€301acHOCTH PKCIIEPHMEHTOB (Wrpa), pelieHne KeHCoB
15 . JlesaTebHOCTD 00yJarOIIuXCs
BHICTPaNBACTCS
PacTBOpBHI. COTJIaCHO TpaBHiIaM 0e30TacHON paboTHI B Poccuiickast 31eKTpOHHAs MIKOJIA.
IIpakxmuueckasn paboma Ne 17* mabopaTopun U CopepxaHue Kypca «XuMUs»
«HaOmoenue 3a poctom [IaHy IPOBEICHUS dKcIepuMeHTa, onpenensiercs |(https://resh.edu.ru/subject/29/)
Kpuctajiosy. IIpakmuueckan C YY4ETOM TEMBI BBIIIOJIHACMON IIPAKTUUECKOU
paboma Ne 18%* «3yuenue paOoTEHI.
CBOICTB IIEPEHACHIIICHHBIX Dopma npoeeoenus 3aHAMuUIL:
pacTBOpOBY. HCTpyKTaX 1m0 PKCIIEPUMEHTOB (UTPa), pelIeHHe KeicoB
TeXHHKE 0€3011aCHOCTH
16 PacTBOpBHI. . JledarenbHOCTh 00yJaronuxcs Poccuiickast 31eKTpOHHas MIKOJIA.
\Ipakmuueckasa paboma Ne 19*** BBICTPAaUBAETCs CopnepxaHue Kypca «XuMus»
«OrpeieneHne KOHIICHTPAIMH COTJTacHO TpaBuiiaM 6e30macHo paboTsI B (https://resh.edu.ru/subject/29/)
BEIIECTB KOJIOPUMETPUIECKUM 1ab0paTOPHH U TUIAHY MTPOBEICHUS
METO/IOM 110 KaJTMOPOBOUYHOMY DKCIIEPUMEHTA, ONPEICNISIETCS C yYETOM TEMBI
rpaduxy». BBIMOJIHAEMON PAKTHUECKON PaOOTHI.
HCTpYKTaX 1O TEXHUKE Dopma npoeeoenus 3aHAMUIL:
0e301acHOCTH HPKCIEPUMEHTOB (Urpa), pelieHne KelHcoB
17 PacTBOpBI. . JlesTenbHOCTh 00yJatoMXCst Poccuiickas 3inekTpoHHas 1IKoa.
\IIpakmuueckasa paboma Ne 20* BBICTPAaUBAETCs CopepxaHue Kypca «XuMus»
«[IpoBeaeHue peakiuu COrJIaCHO TIpaBHJIaM Oe30MacHO paboThl B (https://resh.edu.ru/subject/29/)
Pa3JIOKEHUS] KPHCTAJUIOTHIIPATAy. 1abOpaTOpHy M TUIaHy MPOBENECHUS
MHCTpyKTaX MO TEXHUKE SKCIIEPUMEHTA, OTIPEAEISIETCS C YUeTOM TEMBI
0e3011acHOCTH BBITIOTHAEMOM [TPAaKTHYECKOH PabOTHI.
Dopma npogeoenus 3aHAMUU:
HPKCIEPUMEHTOB (Urpa), peleHne KeHcoB
18 Pemenue 3anau . BbIUHCIEHHs TPH PEIICHIH YIeOHBIX Poccuiickas 3iekTpoHHas IIKOJa.
19 : Conepkanue Kypca «XuMHUsD)
A (https://resh.edu.ru/subject/29/)
. yudacTue B 00CYKI€HHH Pa3BEPHYTHIX ps:/7resh.edu.ru/subjec

MICbMEHHBIX U YCTHBIX OTBETaX C OINOPOH Ha
nH(opManuio U3 ydeOHUKa U APYTHX UCTOYHHUKOB,
B TOM unciie nTepaeTa. @opma nposedenus

3anAmuLl: pereHne KencoB, 00CyxKIeHUe



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

20

Knaccugukanus Heopranmdeckux |1
COEIMHEHUI.

\IIpakmuueckasn paboma Ne 2] ***
«Perrenne skcriepruMeHTaIbHBIX
3amad 1o Teme «OCHOBaHUS.
TenmoBoit ekt peakiun
CHIIPOKCHUIA HATPHS C
YTJIIEKHUCIIBIM Ta30M.
\IIpakmuueckasn paboma Ne 22%**
«PelieHne SKCIIEpUMEHTATBHBIX
3amad o Teme «OCHOBaHUs.
Peaxuust HeTpanuzanumy.
MHCTpyKTaX 0 TEXHUKE
0e30macHOCTH

. VYyacrue B 00CcyXIIeHnH
M3ydacMbIX BEIIECTB 110 COCTABY M CBOMCTBAM;
. MIPOTHO3MPOBAHKE CBOMCTB BEIIIECTB HA

OCHOBE OOIINX XUMHUYECKHX CBOHCTB U3y4EHHBIX
KJIaCCOB/TPYIIII BEIIECTB, K KOTOPHIM OHH
OTHOCSITCS;

o paborta B rpynmnax 1o coOIoeHUIO
npaBii1 Oe30nacHol paboTHI B 1abOpaTOpHUU MpH
MCII0JIb30BAaHUN XMMUYECKOH MOCY Il 1
000pyIOBaHMsL, a TAKXKE MPAaBUII OOpaIeHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY.

Dopma npogeodenus 3auAMUU:
PKCIIEPUMEHTOB (UTpa), pemeHne KeHcoB,
oOcyxaenue, becena

Poccuiickas 3jeKTpoHHAas IIKOJIA.
Coneprkanne Kypca « XUMUT»
(https://resh.edu.ru/subject/29/)

21

Pemenue 3a1a4 o teMe */** 1
«['eHeTHUECKAS CBSI3b MEXIY
KJaccaMu HEOPraHUYEeCKUX
COESTMHEHUI»

. CocraBlieHHE MOJIEKYJISIPHBIX ypaBHEHHUN
peakuuii, HIUTFOCTPUPYIOLINX XUMUYCCKUE
CBOIICTBa M CIIOCOOBI IIOJIy4CHHS BEIECTB
M3YYCHHBIX KJIACCOB/TPYIIIL, @ TaKKe
[OATBEPIKIAFOLINX TeHETHISCKYIO CBSI3b MEXKIY
HIM;

. paboTa B rpymnmax 1mo cooIroaeHIIO
npaBii1 Oe30nacHol paboThl B 1a00OpaTOpPHUU MPH
MCIIOJIb30BAaHUU XMMUYECKOH MOCY bl 1
000pyIOBaHUsL, a TAKXKE MIPABUII 0OpaleHUs C
rOPIOYMMH BEILECTBAMHU B OBITY.

Dopma nposeoenus 3AHAMUL:
PKCIIEPHIMEHTOB (UIpa), pelIeHUue KeHCoB,

oOcyxnenue, Oecena, MO3roBOH MITypM

POCCHﬁCKaH BHGKTpOHHaSI IIKOJia.
Coneprkanne Kypca « XUMUT»
(https://resh.edu.ru/subject/29/)

Tema 3. Ilepuonnyeckuii 3akon u Ileprnoanyeckas cucreMa Xumndeckux 3jaeMenToB JI. M. MenneneeBa. CTpoeHne aTOMOB.
XumMuyeckas cBsizb. OKHCJIUTEJBHO-BOCCTAHOBHUTE/IbHBIEe peakuuu (13 yacoB)

22 [lepuoauueckuii 3aKoH. 2 o PackpbiTHE cMbICiIa U3ydaeMbIX NOHATUH [PoccuiicKas 3leKTpOHHAs! IIKOA.
23 [Teproandeckast cucrema u [leproandaeckoro 3aKoHa; Conepxanue Kypca «XuMus»
XMMHYECKHX d1eMeHTOB J1. 1. . 00BsICHEHHE CBsI3H MoJIokeHus anementa |(https://resh.edu.ru/subject/29/)
MenzeneeBa. CTpoeHHE aTOMOB. B
\[Ipakmuueckasa paboma Ne [epronuueckoi cucTeme c
23*/** «MozaenupoBaHue COCTaBOM aToMma,
CTPOEHHUS MOJIEKYJ IPH TTOMOIITH pactipeielIeHHeM MIEKTPOHOB MO IHEPTEeTHUECKUM
[PUCYHKOB, MOJICJIEH, YPOBHSIM, TIOJ- YPOBHSAM H OpOHUTASIM y AaTOMOB
PJIEKTPOHHBIX M CTPYKTYPHBIX [epBBIX YETHIPEX MIEPHOJIOB;
(bopmyny. MHCTpyKTaX 1O o MOJIEIUPOBaHNE CTPOCHUE aTOMa,
TeXHHKe 6€30IaCHOCTH HEPTeTHUECKUX
YPOBHEN U IOAYPOBHEH IIPU IOMOILU PUCYHKOB,
QIIEKTPOHHBIX KOH(pUTypanuni u
rpadudeckux Gopmy;
. BBICTpaMBaHNE Pa3BEPHYTHIX
MMICbMEHHBIX ¥ YCTHBIX OTBETOB C OMIOPOH Ha
nH(popManuio 13 ydeOHNKA U APYTHX HCTOYHHKOB,
B ToM uucie HTepHera.
Dopma nposeoenus 3aHAMULL:
PKCIEPUMEHTOB (Urpa), pereHne KeiHcoB,
o0cyxnienue, 0ecena, MO3roBOH MTypM
24 n Poccuiickast 2IeKTpOHHAS IITKOJIA.
o5 Xumudeckas cBA3b M €€ BUABI. . VYuactue B 00Cy>KA€HHH CMBICIIA Coneparie Kypea «XuMUsD»
P yp

TUIBI KPUCTAIUTMIECKUX PEIIETOK.
\IIpakmuueckaa paboma Ne 24**
«OrnpeencHre TeMIIepaTypsl
[TABJICHUS BEIICCTB C Pa3HBIMU
TUTIaMHW KPUCTAJITTUICCKUX
[peLeTOKY.

M3y4aCMbIX HOHHTHﬁ, MMPUMECHCHUEC MIOHATHI npu
OITMCAaHUK CBOICTB BCHICCTB U UX HpeBpaIIIGHHﬁ;

. olpejieJieHNe BUIOB XUMHYECKOH CBSI3U B
COCIMHEHUSIX;
. 00BsICHEHHE MPUIHHHO-

CJIEJICTBEHHOM CBSI3U:

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



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

MHCTpyKTaX 10 TEXHUKE

0e30macHOCTH
CTPOCHHE aTOMOB, BHJ| XMHUYECKOH CBSI3U B
COCIMHEHUH, TUI KPUCTAJUINYECKON PeIIETKH,
(hu3mUEeCcKre CBOMCTBA BEILECTBA,;
. MPOTHO3UPOBAHKE CBOIMCTB BELIECTB Ha
OCHOBaHMU 3HAHMI O BUAAX XUMHUYECKOU CBSI3U U
TUIAX KPUCTAJUIMUECKUX PEIIETOK;
. paboTa B rpymnmax 1mo cooJIroAeHII0
npaBi1 Oe30nacHol paboTHl B 1abOpaTOpHUU MpH
MCII0JIb30BAaHUN XMMUYECKOH MOCY Bl 1
000pyIOBaHUsL, a TAKXKE IIPAaBUII 0OpaIeHUs C
TOPIOYMMH BEIIECTBAMH B OBITY.
Dopma npogeoenus 3aHAMUIL:
DKCIIEPUMEHTOB (UTpa), peleHe KeicoB,
oOcyxenue, becena, MO3TOBOH MTYPM
26 OKHCINTENHHO- o . Poccuiickast 3eKTpOHHAS MIKOJIA.
. i JICHUE CTETIeHEH OKUCIICHUS
BOCCTaHOBHTEIBHBIC PEAKIINH. PCACIICHUE CTCTICHCH OKHCIIC Conepxanue Kypcea «XuMus»
TOMOB XHUMHYECKHX DJIEMEHTOB IT MyJam : ;
\IIpakmuueckas pa6oma Ne ATOMO CCKHX S e6 CHTOB o hopMya > |(https://resh.edu.ru/subject/29/)
cocTaBieHue (HOpMyIIbl OMHAPHBIX COSANHEHNUH 110
25*/** «OnpeneneHue bopmy p A
CTETICHN OKUCIICHUS] aTOMOB XUMHYIECKUX
KHCJIOTHOCTH TTOYBBI».
9JIEMEHTOB;
MHCTpyKTaX MO TEXHUKE 5 6
. abo0Ta B IPyIIax MO COOIIOICHNIO
0€301acHOCTH p Py it
MpaBuiI Oe30MacHOi paboTHI B TabopaToOpuu IpH
MICTIOJIb30BAaHUN XMMUYECKOHN TOCY Il 1
000pyIOBaHUsL, a TAKXKE [TPAaBUII 0OpaLIeHUs C
rOPIOYMMH BEILECTBAMHU B OBITY.
Dopma nposeoenus S3AHAMUL:
PKCIEPUMEHTOB (Urpa), pelieHue KeicoB,
oOcyxaenue, oecena, MO3TOBOM
podecCHOHANBHOM MPOOBI
27 OKHUCTUTENHHO- o Poccuiickas 3inekTpoHHas 1IKoa.
o OmnpeneneHye creneHel OKUCIeHUs
BOCCTaHOBHTEIbHBIC PEaKIIHH. Conepxanue Kypca «XuMus»
ATOMOB XMMHUYECKHUX JIEMEHTOB 1O (opMyJIam, i .
\IIpakmuueckasn paboma N . |(https://resh.edu.ru/subject/29/)
ok e cocTaBieHue (HopMyJIbl OMHAPHBIX COSANHEHNUH 110
26%*[*** (Pemenne
CTETICHN OKUCIICHUS] aTOMOB XUMHYECKUX
PKCTIEpUMEHTAIBHBIX 3aa4 110 )
9JIEMEHTOB;
Teme «OKHUCITUTENHHO-
. Pabora B rpynmax mo coOIr01eHITO
BOCCTaHOBUTEJIbHBIC PEaKIHH. o
MpaBuJI Oe30MacHOH paboTHI B TabopaTOpHH IpH
M3yuenue peakuuu o
. MCII0JIb30BAHUN XMMUYECKOH MOCY bl 1
B3auMoieicTBu CyibduTa
000pyIOBaHUsL, a TAKXKE IIPABUII 0OpaIeHUs C
HATPHS C IEPOKCUIOM BOJIOPOJIY.
rOPIOYMMH BEIIECTBAMH B OBITY.
MHCTpYKTaX 110 TEXHUKE -
Dopma npoeeoenus 3aHAMUIL:
0€30I1aCHOCTH .
PKCIIEPUMEHTOB (Urpa), pelieHne KeHcoB,
oOcyxaeHue, 6beceaa, MO3TOBOH IITYPM
28 OKHUCTUTENHHO- Poccuiickast 2IeKTpOHHAS IITKOJIA.

BOCCTAHOBHTEIILHBIC PEaKITHH.
\Ipakmuueckaa paboma Ne 27**
«Onpenenenue pH B xone
OKHCJIUTEIIBHO-
BOCCTAHOBUTEJILHBIX PEAKLIUM».
MHCTpYKTaX MO TEXHUKE
0€30MacHOCTH

. OmnpeneneHne creneHeld OKUCIeHUs
ATOMOB XMMHUYECKHUX 3JIEMEHTOB MO (hopMyJIam,
cocTaBieHue (HopMyJIbl OMHAPHBIX COSAMHEHUH 110
CTETICHN OKUCIICHUS] aTOMOB XUMHYECKUX
9JIEMEHTOB;

. paborta B rpynmnax 1o coOI0eHUIO
npaBui1 Oe30nmacHol paboTHI B 1aGOpPaTOPHU MPH
MCIIOJIb30BAaHUN XMMUYECKOHN MOCY bl 1
000pYIOBaHUsI, & TAKXKE [TPABUII 0OpaIeHUs C
rOPIOYMMH BEIIECTBAMHU B OBITY.

Dopma nposeoenus 3aHAMULL:
PKCIEPUMEHTOB (Urpa), pelieHne KeHcoB,

oOcyxnenue, becemna

CognepxaHue Kypca «XuMus»
(https://resh.edu.ru/subject/29/)
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29
30

OKHCIINTENBHO-
BOCCTAHOBHUTCIILHBIC PEAKIHH.
CocTaBjieHHE YPaBHEHHH POCTHIX
OKHMCIINTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIHIA U
[paccTaHOBKa B HUX
KOA(PPHUIIUECHTOB METOIOM
QIIEKTpOHHOTO OanaHca * / **

. OmnpeneneHne OKUCIATENS U
BOCCTAHOBHUTEIIS; YIACTHE B PACCTABICHUH
KO>((HUITUEHTOB B CXeMaX MPOCTHIX
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHHA
METOZIOM 3JICKTPOHHOTO OajaHca;

. paboTa B Tpymnmax 1mo HaOIIoIeHHUIO
XUMUYIECKHUX
OTIBITOB o
pE3yIbTATOB U
(hOpMYIHPOBAHUIO BBIBOJIOB.

Dopma npogedenus 3aHsmuil. PEIICHUE KEHCOoB,
oOcyxenue, becena, MO3TOBOH MTYpPM

IUIaHY, aHanu3y

Poccuiickas 3jeKTpoHHAas IIKOJIA.
Coneprkanne Kypca « XUMUT»
(https://resh.edu.ru/subject/29/)

31

[IpoekT — 3TO ImpocTo

o [IpoBenenue IIPOEKTHO-
MCCIIE10BATENIbCKON

paboTEI 10 BEIOPaHHOW TEME;

o ucnons3oBanue UKT mis cozganus
MOJENEH, TOATOTOBKY MPE3EHTALNM, JOKJIAO0B 110
Teme.

Dopma nposederus 3auamuil; 00CYKJCHUE,
JIUCKYCCHs], pEIICHUE KEHCOB

32

Pabota Hax NpOEKTOM

. [IpoBenenue
HCCJIEIOBATEIhCKOM

paboTHI 10 BEIOPAHHOM TeMe;
. ucnosp3oBanue UKT nisa co3ganus
MOJIeTIel, MOATOTOBKY MPE3eHTAIIN, JOKJIA0B 10
TeMe.

Dopma npogedenus 3auamuil; 00CyKXICHNUE,
TUCKYCCHsl, pEIIEHHE KEHCOB

MIPOEKTHO-

33

PaboTa Hax mpoeKTOM

o [IpoBenenue
HiCCIIEJ0BATEIbCKON

paboTHI 10 BEIOPaHHOW TeME;
o ucnons3oBanue UKT nis co3panus
Mo/Iesiel, MOrOTOBKH NPEe3eHTAINH, JOK/Ia10B 110
Teme.

IIPOCKTHO-

Dopma nposedenus 3auamuil; 00CyXKaeHue,
JIUCKYCCHsl, pEIICHUE KEHCOB

34

3amura npoekta. [loaBenenue
UTOT'OB

A BricTpanBaHue pa3BEPHYTHIX YCTHBIX
OTBETOB.
Dopma nposedenus 3aHAamuil. 3alUTa IPOEKTOB B

hopme urpst

9 kaacc (34 yaca)

Tema 4. BemecTBa u xumnyeckue peakuuu (11 yacon)

35 Kiaccudukanms XuMHUIecKux 1 . IIpoBeneHue BEIYUCIIEHUH 11O Poccuiickas 3JIeKTpOHHAs LIKOJIA.
[pEaKLUii 110 pa3IMYHbIM XUMUYECKUM ConeprkaHue Kypca « XUMHU»
npu3HakaM. 3akoH ['ecca u ero YPaBHEHHUSIM. (https://resh.edu.ru/subject/29/)
cnencTus. Pemenue 3amau Dopma npoeedenust 3auamuil. pelieHne KeHcoB,

oOcyxnenue, Oecena, MO3roBOM ITypM

36 [ToHsATHE O CKOPOCTH XUMHUYECKOH |1 . OObsICHEHHE U TIPOTHO3UPOBAHNE Poccuiickas 3ieKkTpoHHas HIKOJa.
[peaKium. 3aBHCHMOCTH CKOPOCTH XUMHYECKOW peakuuu oT (ConepkaHue Kypca « XuMus»
Ipaxkmuueckasn paboma N Pa3IMYHBIX (PaKTOPOB; (https://resh.edu.ru/subject/29/)
39**[*** (3yueHne BIUSHUS . IUTAHUPOBAHKE U OCYIIECTBICHUE HA
pa3IMYHBIX (AKTOPOB Ha MpaKTHKE
CKOpOCTb peakiun». MHCTpyKTax XMMHYECKHX SKCIIEPUMEHTOB, IIPOBEICHHE
110 TEXHUKE OE30MacHOCTH HaOmoaeHust, HOpMyIHPOBaHNE

BBIBOJIOB 1o
PKCIIEpUMEHTA.
Dopma nposeoenus 3AHAMULL:
PKCIIEPUMEHTOB (Wrpa), peleHne KeiHcoB,
o0cyxnenue, 0ecena, MO3roBOH MTypM

37 [Tousitie 006 0OpPaTUMBIX U 1

HEOOPAaTHUMBIX XUMHUYECKUX
peakuusix. [Ipunuun Jle

Ilatenbe */**

o [IpoBenenue BHIYUCICHUI.
Dopma nposedenus 3aHAmMull. perieHne Kencos,

oOcyxnenue, Oecena, MO3roBOM LITYpM

Poccuiickas 3jeKTpoHHAas IIKOJIA.
CopepxaHue Kypca « XuMUsD»
(https://resh.edu.ru/subject/29/)
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38 OKHCINTENBHO- o [IpoBenenue BEIYUCICHHH JITIs1 Poccuiickas 3jeKTpoHHAas IIKOJIA.
BOCCTAHOBHTEIJIEHBIC [paccTaHOBKH Coneprkanne Kypca « XUMUT»
peaxmmn */** K03()(DULIHEHTOB METOI0M 3JIeKTpoHHOr0 Gananca.|(https://resh.edu.ru/subject/29/)

Dopma nposedenus 3aHsAmMulL. perieHne KeHcos,
oOcyxenue, becena, MO3TOBOH MTYPM

39 JIEKTPOTUTHIECKAS Poccuiickast 3JIeKTpOHHAS IIKOJIA.
muccounanys. IIpakmuyeckan . VYyactue B 00CYKIEHUHN CMBICTA Coneprkanne Kypca « XUMUT»
ipadoma No 28%*/%** (PemieHue M3yJacMbIX MOHSATHI, a TAKIKE CMbICTIA TCOPHH (https://resh.edu.ru/subject/29/)
PKCTIEpPUMEHTAIBHBIX 3a]a4 110 DIIEKTPOIIUTHYECKOH AUCCOLMAINHN;

Teme: «INEeKTPOTUTHIECKAs . IUIAHUPOBAHUE U OCYILECTBICHHE Ha
peakuus». MHCTpyKTaX 1O MPaKTHKE XUMHYECKUX KCIIEPUMEHTOB,
TeXHHKE npoBeieHNe HaOJIIOACHHS,
0€3011aCHOCTH. (hopMyTHpOBaHKE BHIBOJIOB 110 Pe3yJibTaTaM
HKCIICPUMCHTA;
. pabota B rpymnmax 1mo cooJIroAeHII0
TIPaBHIT
Oe30macHoil paboTHI B Tab0opaTopuu pu
MCTIOIb30BAaHUH XUMHUICCKOH ITOCYABI H
000pyIOBaHUS.
Dopma nposeoenus S3AHAMUL:
PKCIEPUMEHTOB (Urpa), pelieHue KeicoB,
oOCyxIeHue, becena

40 JIEKTPOIUTHYECKAs o OO0BscHEeHNE IPUYUH Poccuiickas 3J1IeKTpOHHAs LIKOJIA.
mucconuanyst. Ilpakmuueckas AIIEKTPONPOBOTHOCTH Conepxanue Kypca «XuMus»
paboma Ne 29%/** «Pemenne BOJIHBIX PACTBOPOB BelIECTB; pasnudeHue cinabeix |(https://resh.edu.ru/subject/29/)
PKCIIEpPUMEHTAIBHBIX 3324 110 W CUIIBHBIX 3JICKTPOJIUTOB,;

TeMe «DIEeKTPOIHUTHI U . TUTAHUPOBAHKE M OCYIIECTBIICHIE Ha
HEDIICKTPOIUTED. MpaKTHKE
\IIpakmuueckas paGoma N XUMHYECKIX SKCIIEPUMEHTOB, IIPOBEICHUE
30*/** «PerieHne HaOroIeHus, GopMyTUpoBaHHe
PKCIICPUMCHTANBHBIX 327124 T10 BEIBOZIOB o
reme «CuibHbIE U crabbie PKCIEPUMEHTA;
PIIEKTPOIHUTHDY. . paboTa B TpyIIie 1no coOJI0ACHHIO
HCTpYKTaX MO TEXHUKE paBii1 Oe30nacHol paboThl B 1a00OPaTOPHUU MPH
0€301acHOCTH MCII0JIb30BAHUN XMMUYECKOH MOCY bl 1
000pyIOBaHUS.
Dopma nposeoenus 3aHAMULL:
SKCIICPUMEHTOB (UTpa), pelIeHue KeCoB,
oOcyxeHue, becena

41  [DnexTpomUTHYECKAS . [TmaHUpOBaHME M OCYIIECTBICHUE HA Poccuiickast 3JIeKTpOHHAS IIKOJIA.

ITFICCOTIMAITHIS. MpaKTHUKe Coneprkanne Kypca « XuMUD»

\IIpakmuueckasa paboma Ne
31*/** «3yueHne BIUSHUS

\IIpakmuueckaa paboma Ne
32*/** «3yueHue BIUSIHUS
KOHIIGHTpPAIIMHN pacTBOpa Ha
IIMICCOLIMALIUIOY.

IIpakmuueckasn padooma Ne
33*/** «3yueHne BIMSHUS

\Ilpaxmuueckas paboma Ne
34**[*** «OnpenencHue
KOHLICHTPALMH COJIU 110
RJIEKTPOIIPOBOJHOCTH PACTBOPAY.
MHCTpyKTaX 10 TEXHUKE
6e30macHOCTH

TEMIICPATYPbl HA AUCCOLHALNIOY.

[PACTBOPUTEIIA Ha JUCCOUALIUTIO».

XMMHUYECKHX HKCIIEPUMEHTOB, IPOBE/ICHHUE
HaOroIeHus, GopMyTHUpOBaHHE

BBIBOJIOB o
DKCIIEPUMEHTA;
. paborta B rpymnmnax 1o coO0/ICHUIO
paBii1 Oe30nacHol paboThl B 1a0OPaTOPHUU MPH
MCITOJIb30BAHUU XUMUYECKOM MOoCyabl 1
000pyIOBaHHUS.
Dopma nposeoenus 3aHAMULL:
PKCIIEPUMEHTOB (Mrpa), peleHne Keicos,
oOcyxIeHue, oecena, IpoBeICHIE
npodeccrnoHaIEHOM TPOOBI

(https://resh.edu.ru/subject/29/)
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42

Peakuun noHHOro oOMeHa.
\IIpakmuueckasn paboma Ne 35*
«Pemenne 3KCTIepUMEHTATBHBIX
3a1a4 1m0 TeMe «Peakiuyu HOHHOTO
oOMeHna. BzauMoneiictBue
THIPOKCHIA OapHs ¢ CepHOI
KHCJIOTOM.

MHCTpYKTaX MO TEXHUKE
0€30I1aCHOCTH

. [TnanupoBaHKe U OCYILECTBICHUE HA
[paKTHKE
XMMHUYECKHX IKCIIEPUMEHTOB, IIPOBE/ICHHE
HaOJII0IeHUs, OPMYITUPOBAHNE

BBIBOJIOB o
DKCIIEPUMEHTA;
. paborta B rpynmnax 1o coOIoeHUIO
npaBii1 Oe30nacHol paboTHI B 1abOpaTOpHUU MpH
MCII0JIb30BAaHUN XMMUYECKOH MOCY Il 1
000pyAOBaHUS.
Dopma nposedenus 3aHAMUIL:
PKCIIEPUMEHTOB (UTrpa), pemeHne KeHcoB,
oOcyxenue, becena

Poccuiickas 3jeKTpoHHAas IIKOJIA.
Coneprkanne Kypca «XUMHT»
(https://resh.edu.ru/subject/29/)

43 Peakiiny noHHOTO OOMEHa. 2 . [TmarHupoBaHMe M OCYIIECTBICHUE HA Poccuiickast 3JIEKTpOHHAS IIKOJIA.
44 IIpakxmuueckas pavoma Ne 37* [IPAaKTHUKE Coneprkanne Kypca « XUMUT»
«PemeHne sKCIeprIMEHTANBHBIX XUMHUYECKHX IKCIIEPUMEHTOB, TIPOBEICHHE (https://resh.edu.ru/subject/29/)
3amad 1o Teme «Peakius HaOroeHus, GopMymupoBaHHe
HelTpanu3auuu. Bzanmopeiicteue BBIBOJIOB o
HIPOKCH/IA HATPUSI C COJISTHOM DKCIIEPUMEHTA;
kucioroi». Ilpakmuueckas . paboTa B Ipynmax 1o coOJIoAeHUIO
paboma Ne 38%/** «Pemenne npaBui1 Oe30nacHol paboThl B 1a00OpaTOpHUU MPH
OKCIICPUMEHTAJIbHBIX 3a/1a4 110 MCITOJIb30BAHUM XUMUYECKOMH ToCyJbl U
reme «Jlernapararus conei». 000pyOBaHUsL.
\IIpakmuueckasn paboma Ne Dopma npogeoenus 3AHAMUU:
40*/** «OmnpeaenenHue XI0pus- SKCIICPUMEHTOB (UTpa), pelIeHne KeHcoB,
MOHOB B IIUTHEBOI BOAEY. oOcyxIeHue, becena
\[Ipakmuueckaa paboma Ne
41*/** «OnpeneneHue HUTPAT-
MOHOB B IIUTATEIBHBIX PACTBOPAX
C MOMOIIBIO HOHOCEICKTUBHOTO
HIIEKTPOJAY.
MHCTpYKTaX 110 TEXHUKE
0e301acHOCTH
45 ['uaponus comnen. 1 o [TmanupoBaHMe M OCYIIECTBICHUE HA Poccuiickas 3JIeKTpOHHAs IIKOJIA.
\IIpakmuueckasn paboma Ne [IpaKTUKE CopepxaHue Kypca « XuMUs»

36*/**

«Onpexnenenue pH pacTBopoB».
MHCTpyKTaX MO TEXHUKE
0€3011aCHOCTH.

(ucnonwvzosamo 3a0anusi BIIP u
Oro)

XHUMHUYECKHX IKCIIEPUMEHTOB, ITPOBE/ICHUE
HaOroIeHus, GopMyTHUpoBaHHE

BBIBOJIOB 1o
PKCIIEPHMEHTAa;
. paboTa B Tpymmax 1mo cooIroaeHIIO
MpaBUJI Oe30MacHOH paboTHI B Ta00OpaTOpPHH IPH
MICTIOJIb30BAaHUN XMMUYECKOH TTOCY Bl 1
000pyIOBaHMUS.
Dopma nposeoenus SAHAMULL
PKCIIEPUMEHTOB (Urpa), perieHue KeicoB,
obOcyxnenue, Oecema

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

Tema 5. HemeTanjibl U UX coeinHeHus (

7 4yacoB)

46

["ajioreHsl.

Ilpakmuueckas paboma Ne
42> *[*** (Pemenue
PKCIEPUMEHTANBHBIX 3a/1a4 [0
Teme «CBoicTBa OPOMHOI BOJIBDY.
\Ilpaxmuueckas paboma Ne
A3**[*** (PeieHne
PKCIEPUMEHTANBHBIX 3a/a4 [0
teme «Hemerasibl. ["anorexsl.
3ydenne GU3NIECKUX U
XUMHUYECKUX CBOMCTB XJIOPa».
MHCTpyKTaX 10 TEXHUKE
0e30macHOCTH

1

. Ompenenenue XJIOpHI-, OpOMUA- U
MO/IM/I-MOHOB B PacTBOPE;
. TUITAHUPOBAHHWE U OCYILECTBICHHE Ha
MpaKTHKE
XMUMHYECKHX IKCIIEPUMEHTOB, TIPOBE/ICHHE
HaOmoaeHus, POpMyIHPOBaHNE

BBIBOJIOB 1o
PKCIIEpPHMEHTAa;
. paboTa B TpyIIIe 1o COOII0AECHHIO
paBuiI Oe301acHoOi paboTHl B TabopaTopuy Ipu
MCII0JIb30BAHUN XMMUYECKOH MOCY bl 1
000pyIOBaHHUS.
Dopma nposeoenus 3aHAMULL:
HPKCIEPUMEHTOB (UTpa), pemeHne KeHcoB,

oOcyxnenue, becemna

Poccuiickas 3ieKkTpoHHas HIKOJa.
Coneprkanne Kypca « XUMHUI»
(https://resh.edu.ru/subject/29/)
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47 OnemeHTsl VIA-TpynmbL. 1 o OnpenerneHre HAIMIUSA CyTbQUT-, Poccuiickast 2JIeKTpOHHAS IITKOJIA.
\IIpakmuueckasn paboma Ne 44* CyIb(QUI- U CyTb(PaT-HOHOB B PaCTBOPE; CopepxaHue Kypca « XuMUsD»
«Perenne sKkcriepruMeHTaIBHBIX . IUTAHUPOBAHKE M OCYILECTBIICHHE Ha (https://resh.edu.ru/subject/29/)
3amadq mmo Teme «llnmaBnenue n MPaKTHKE
KPHCTAJUTN3aINs CEPhI». XUMHYECKHX IKCTIEPHMEHTOB, IIPOBEICHHE
\[Ipakmuueckaa paboma Ne HaOMoAeHUS, GOPMYITHPOBAHNE
A5**[*** (Pemenue BBLIBOJIOB 1o
PKCTIEpPUMEHTAIBHBIX 3a]a4 110 DKCIIEPUMEHTA;
reme «Hemerausl. zyuenne . paboTa B TpyIIie 1o coOI0AECHHIO
CBOMCTB CEpHUCTOTO ras3a u npaBil Oe3onacHol paboThl B 1abOpaToOpHUu MpH
CepPHHUCTOM KHUCIIOTBI». MCII0JIb30BAaHUN XMMUYECKOH MOCY Il 1
MHCTpyKTaX MO TEXHUKE 000pyOBaHUS.
0€30MacHOCTH. Dopma npoeeoenus 3auAMULL:

PKCIIEPUMEHTOB (UTpa), pemeHne KeHcoB,
oOcyxenue, becena, MO3TOBOH ITYpPM

48 JneMeHTH VA-TPYIIIHL 1 . [TmarHupoBaHMe M OCYIIECTBICHUE HA Poccuiickast 3JIeKTpOHHAS IIKOJIA.
\[Ipakmuueckaa paboma Ne [IPAKTUKE Coneprkanne Kypca « XUMUT»
A46**[*** (Pemrenne XUMHYIECKHX DKCIICPUMEHTOB, IPOBEICHUE (https://resh.edu.ru/subject/29/)
PKCIIEpUMEHTAIBHBIX 3aa4 110 HaOmoaeHus, OpMyIHPOBaHNE
TeMe «OCHOBHBIE CBOMCTBA BbIBOJIOB 10
aAMMHUaKay. DKCIIEPUMEHTA;

\IIpakmuueckasn paboma N . paboTa B TpyIIie 1o coOJ0ACHHIO

AT7**[*** «OnpenencHue npaBi Oe3onacHol paboThl B 1abOpaTopHUu MpH

aMMHAYHOUN CCJINTPLI U HMCITOJIb30BAHUM XUMUYECKOM oCyJbl U

MOYEBHHBI». IHCTpyKTaX 110 000pyOBaHUS.

TeXHHKE 0€301IacCHOCTH Dopma nposedenus 3aHAMUIL:
SKCIIEPUMEHTOB (UTpa), pelieHue Keicos,
oOcyxeHue, becena

49 JnemeHTH |VA-TpymImbL. 2 . [TmaHUpOBaHME M OCYIIECTBICHUE HA Poccuiickast >JICKTpOHHAS IIKOJIA.

50 \IIpakmuueckaa paboma Ne 48*** [IPAKTUKE CogaepxaHue Kypca «XuMus»
«PereHne sKkCrepruMeHTaNbHBIX XMMHYECKHX SKCTIEPUMEHTOB, IIPOBEICHHE (https://resh.edu.ru/subject/29/)
3amad 1o 3agaHusm 23, 24 OI'D no HaOmoAeHus, OPMYIHPOBaHKE
XUMHUHN. I/IHCprKTa)K 10 TCXHUKE BbIBOJIOB 10
0e30macHOCTH KCIICPUMECHTA,;

. paborta B TpyIIie 1no coOJI0ACHHIO

paBii1 Oe30nacHol paboThl B 1a00OpaTOPHUU MPH

MCTIOJIb30BAaHUN XMMHUYECKOH TTOCY Bl 1

000pyIOBaHUS.

Dopma npogedenus 3aHAMUU:

PKCIIEPUMEHTOB (MTpa), peleHne Keicos,

00OCyX)IeHne
51 Pemenue 3agau 2 o [IpoBenenue BEIYUCIEHUN IO Poccuiickast 3IeKTpOHHAs LIKOJIA.
52 XUMHYECKIM Conepxanue Kypea «XuMus»

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

Dopma nposedenus 3aHAmMuULL. PEIICHNE KEHCOB,
o0CcyxIeHne

Tema 6. MeTa/jibl M MX coeJuHeHHsI (6 4acoB)

53

MeTabl.
\IIpaxmuueckas paboma Ne
49*/** «MonenupoBaHue

MET
AIITAYECKOM
KPUCTaJUTHIECKOM
MHCTpYKTaX MO TEXHUKE
0€30I1aCHOCTHU

1

. [TnanupoBaHUe U OCYILECTBICHHE Ha
MpaKTHKE
XMMHYECKHX IKCTIEPUMEHTOB, IIPOBEICHHE
HaOJI0/IeHUs, OPMYITUPOBAHUE

BBIBOJIOB o
PKCIIEpPHMEHTa;
. paboTa B TpyIIIe 1o CoOJII0AECHHIO
npaBi1 Oe30nmacHol paboTHI B 1aGOPaTOPHUH NPH
MCTI0JIb30BAaHUN XMMUYECKOH TOCYIBI 1
000pyI0BaHUS.
Dopma nposeoenus 3aHAMULL:
PKCIEPUMEHTOB (Urpa), pemeHne KeHcoB,

o0CcyxIeHne

Poccuiickas 3inekTpoHHas 1IKoa.
CopepxaHue Kypca « XuMUsD»
(https://resh.edu.ru/subject/29/)
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54 MeTauisl. 1 o [TnarupoBaHue U OCYIIIECTBIICHHE HA Poccuiickast 2JIeKTpOHHAS IITKOJIA.
\IIpakmuueckas paboma Ne [IPAKTUKE CopepxaHue Kypca « XuMUsD»
50**/*** (PenreHne XMMHUYECKHX DKCIIEPUMEHTOB, TIPOBEACHHE (https://resh.edu.ru/subject/29/)
PKCTIEpPUMEHTAIBHBIX 3a4a4 110 HaOMoAeHUS, GOPMYIHPOBAHNE

TeMe BBIBOJIOB 1o
«CpaBHUTENbHAS HKCTIEPUMEHTA;
XapaKTepUCTHKA . paboTa B TpyIIie 1o coOII0ACHHIO
BOCCTaHO npaBii1 Oe30nacHol paboTHI B 1abOpaTOpHUU MpH
BUTEIIHHOM MCII0JIb30BAaHUN XMMUYECKOH MOCY Il 1
CLIOCOOHOCTH METANJIOBY. 000pyOBaHUsL.
VHCTpYyKTaX MO TEXHUKE Dopma npogeoenus 3aHAMUIL:
0e30macHOCTH PKCIIEPUMEHTOB (UTrpa), pemeHne KeHcoB,
oOcyx)eHne

55 MeTamurel A-TpyI. 1 . [TmarHupoBaHMe M OCYIIECTBICHUE HA Poccuiickast 3JIEKTpOHHAS IIKOJIA.
\[Ipakmuueckaa paboma Ne [IPAKTUKE Coneprkanne Kypca « XUMUT»
S1**[*** (Perrenne XUMHYIECKHX DKCIICPUMEHTOB, TIPOBEICHUE (https://resh.edu.ru/subject/29/)
PKCTIEpPUMEHTAIBHBIX 3a4a4 110 HaOMoaeHUs, GOPMYITHPOBAHNE
Teme «Kaipiuii u ero BBIBOJIOB o
coeiMHEeHNsI. DKCIIEPUMEHTA;

BsanMoieiicTBre H3BECTKOBOM . paboTa B IpyIIIE MO COOTIOICHHIO
BOJIbI C YTJICKUCJIBIM I'a30M». IIpaBUJI
M HCTpYKTaX 110 TEXHUKE 0e3omacHoit paboThI B TabopaTOpuH NpU
6e30HaCHOCTI/I MCITOJIb30BAHUM XUMUYECKOMH ToCyJbl U
000pyIOBaHUS.
Dopma nposeoenus S3AHAMUL:
SKCIIEPUMEHTOB (UTpa), pelIeHue KeicoB,
oOCcyx)IeHne

56 Mertamnst b-rpymm. 1 . [TnannpoBaHUe U OCYIIECTBICHUE Ha Poccuiickast 31eKTpOHHAs MIKOJIA.
\[Ipakmuueckaa paboma Ne [IPAKTUKE CogaepxaHue Kypca «XuMus»
D2**[*** (PemeHne XUMHUYECKHX IKCIIEPUMEHTOB, TIPOBE/ICHHE (https://resh.edu.ru/subject/29/)
PKCTIEPUMEHTAIBHBIX 3aa4 110 HaOMoAeHUS, GOPMYIHPOBAHHE
teme: «Keneso Okucnenue BBIBOJIOB o
hKeJie3a BO BIIQXKHOM BO3yXeE». DKCIIEPUMEHTA;

HCTpYKTaX MO TEXHUKE . pabora B TpyIIie 1no coOJ0ACHHIO
0€301acHOCTH paBii1 Oe30nacHol paboThl B 1a00OpaTOPHUU MPH
MCITOJIb30BAHUU XUMUYECKOMH MOoCyabl 1
000pyIOBaHUS.
Dopma npogeoenus 3aHAMUU:
PKCIIEPUMEHTOB (UTpa), peleHne Keicos,
00OCyX)IeHne
57 Pemenne 3amau 2 . [TpoBenenne MaTeMaTHUECKUX Poccuiickast 31eKTpOHHas MIKOJIA.
58 BBIYHUCIIEHUH 110 CopepxaHue Kypca «XuMus»

XUMHUYECKHM ypaBHEHHUSM.
Dopma npogedenus 3aHamuil. pelicHUEe KeHCoB,
o0CcyxIeHne

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

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

59 OCHOBBI PKOJIOTUIECKOMN 1 . [TpoBeaeHue MaTeMaTHUECKUX Poccuiickas 21eKTpOHHAs [IKOJIA.
rpaMOTHOCTU. XUMHUYECKOE BBHIYUCIIEHUH TI0 CopepxaHue Kypca « XuMUsD»
3arps3HEHUE OKPYIKAIOIIEN CPeIbI XMMHYECKUM YPaBHEHHUSAM. (https://resh.edu.ru/subject/29/)
*[**, Dopma nposedenus 3aHAmMuULL. pelIeHne KEHCOB,

o0CcyXIeHne

60 DKOJIOTUYECKHE MPOOIIEMBI, 1 . [IpoBenenne MaTeMaTHIECKUX Poccuiickast 2IeKTpOHHAS IITKOJIA.
CBSI3aHHBIC C COCTUHECHUSIMHU BBIYUCIICHHUH 10 Conepkanue Kypca «XuMHUsD)
yriieposa, a30Ta, Cephl, TSKEIBIX XUMHYECKIM YPaBHCHUSIM. (https://resh.edu.ru/subject/29/)
MeTayuioB */**, Dopma npogedenus: 3auamuil: pelieHne KeHcoB,

00CyX)IeHNE

61 [loHsATHE O TIPENEITBEHO 1 . [TpoBeeHre MaTeMaTHUECKUX Poccuiickas 3IeKTpOHHAs [IKOJIA.
TOITyCTUMOUN KOHIIEHTPAIUH BHIYKCIICHHU T10 Coneprxanue Kypca « XuMus»
Bemects (TTIK) */**. XUMHYECKIM YPaBHCHUSIM. (https://resh.edu.ru/subject/29/)

Dopma nposedenust 3anamuil. pelieHne KeHcoB,
o0CcyxIeHne

62 [TpoekT — 370 MpoOCTO 1 . [TpoBenenue MPOEKTHO-

1CCIIe10BATENIbCKON
paboTHI ITO BHIOPAHHOU TEME;
o ucnoas3zoBanue UKT nis co3nanus

MOJIENIEH, MOATOTOBKH MPE3EHTALUN, JOKIAI0B 110
TeEME.



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

Dopma npogederus 3aHamuil. PEIICHUE KeHCOoB,
o0CcyXIeHne

63 PaboTa Haa IPOCKTOM . IIpoBenenue MIPOCKTHO-

67 CCIICI0BATEIBCKON
paboThI 10 BEIOPaHHOW TEME;
o ucnons3oBanne UKT mist co3panus
MOJENEH, MOATOTOBKY MPE3EHTALNM, JOKJIA0B 110
Teme.
Dopma npogedenus 3aHsmuil. PEIICHUE KeHCOoB,
o0CcyxJIeHne

68 3amura npoekra. [logsenenue . BricTpanBaHue pa3BEPHYTHIX YCTHBIX

HUTOTOB OTBETOB.

Dopma npogedenust 3aHamuil: 3aIUTa MIPOCKTA,

JAUCKYCCHH, 06CY)KIL€HI/I€
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