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IosicuuTelLHAA 3aIUCKA

Pabouas nporpamma o yueOHOMy npenmety « XuMusy», npeamerHas ooiacte «EcrecTBeHHOHayYHbIE
IpPEIMEThI», COCTaBJI€HA B COOTBETCTBMM C @DelepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO O0IIEr0 00pa30BaHus, HA OCHOBE TPEOOBAaHUH K pe3yIbTaTaM OCBOSHHSI OCHOBHOM
00pa30BaTEeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs, C YYETOM aBTOPCKOW MPOrpaMMbl 1O
XMMHUH, IPOrpamMMBbl Tt 8-9 KitaccoB 0011e00pa3oBaTeNbHBIX yupexaeHuil apropos: B. B. Epemun, A. A.
HposznoB, H. E. Ky3emenko, B. B. Jlyaun u ¢ ydyetrom 00pa3oBaTelbHOW MpOrpaMMbl B paMKax
OpEenoJiaBaHusl XWMHUU C HCIOJb30BaHHEM OOOpYyJIOBaHUS JeTCKoro TexHomapka «llIkonbHbIH
KBaHTOPUYM» AJIs 8-9 KJIaCCOB, KOTOpasi HalpaBJIeHa Ha CO3JJaHHE YCIIOBUI ISl pACIIMPEHUSI COJePKAHUS
obmiero oOpa3oBaHust Il Pa3BUTHA Yy OOYyYarOIIMXCS €CTECTBEHHO-HAYYHOM, MaTeMaTH4YecKOH,
UH(POPMALIMOHHOM TIPaMOTHOCTH, (OPMHUPOBAHUSA KPUTHUYECKOIO U  KPEAaTUBHOIO  MBIIUICHUS,
COBEPLICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAy4YHOMN HAIIPABJIIEHHOCTH, @ TAK)KE IOBBIIIEHUS KaueCcTBa
o0OpazoBaHwUs.

IIporpamMMma paccuntana Ha 136 4 B roz (4 4 B Hezento) B 8 kitacce M Ha 136 4 B rox (4 4 B HEJENIO) B
9 knacce.

HopmaTuBHbIe JOKYMEHTBI

1) denepanbubiii 3akon Poccuiickoit ®eneparun «O06 oOpaszoBanuu B Poccuiickoit deneparium»
(cratbm 9,14,29,32)

2) Ilpukxa3z MunuctepctBa odpasoBanus U Hayku P® ot 17.12.2010r. Nel897 «O6 yTBepkaeHUH
dbenepabHOTO  TOCYAapCTBEHHOTO  00pa3oBaTEeIbHOTO  CTaHJapTa OCHOBHOTO  OOIIEro
o0pa3oBaHUs ¢ U3BMEHEHUSIMHU U TOTOTHeHusIME OT 29.12.2014r., 31.12.2015r.

3) OcnoBHas obpaszoBatenbHas nporpamma KOT'OAY JIEH na 2022-2023 y4ueOHBbIi IO/,

4) Meroauyueckue PEKOMEHIAIMUA TIO CO3JMaHWI0 U (YHKIIMOHMPOBAHHUIO JCTCKUX TEXHOMAPKOB
«KBanTopuym» Ha 0aze 001meoOpa3oBaTebHBIX OpraHu3anuii (Y TBEP)KICHBI paclopsHKEHUEM
MunucreperBa npocerienust Poccuiickoit @enepaunu ot 12 suBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc_LAW 374695

MecTto yueOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B yueOHOM mnjaHe OCHOBHOW IIKOJBI YYeOHBIH TpeAMeT «XUMHUS» BKIIOYEH B IMPEIMETHYIO
o0nactb «EcTecTBeHHOHAYUYHBIE TPEAMEThI». YUeOHBIN MpeaAMeT « XUMUS» COCTOUT U3 IBYX KYPCOB:
«Xumus. 8 kmace» U «Xumusa. 9 kimace». Pabouas mporpamMma ydeOHOTo mpeamera «XuMEsD IS
OCHOBHOT0 00111eT0 00pazoBanus paccuntana Ha 136 1 (4 4 B Henenro, 272 49 3a 1Ba roja 00y4eHuUs ).

Peanuzanuss naHHOW MporpaMMbl B TIpoIlecce OOy4YeHHUsS MO3BOJUT OOYYaIOIUMCS YCBOUTH
KJIFOUEBBIE XMMHUYECKHE KOMIIETCHIIMM M TOHATh POJb W 3HAYEHUE XMUMHUHU CPEIM JPYTHX HAYK O
npupone. M3ydenune mpenMera «Xumus» B dacTh (GOPMHUpPOBAHUS y OOYYAIOIIMXCS HAYYHOTO
MHPOBO33PEHHUSI, OCBOCHHUS OOIEHAyYHBIX METOJOB (HAOIIO/ICHNE, HW3MEpPEHHE, HKCIICPUMEHT,
MOJICJIMPOBAHUE), OCBOCHMSI MPAKTUYECKOTO MPUMEHEHUsS HAy4YHBIX 3HAHUM OCHOBAHO Ha
MEXIPEAMETHBIX CBs3iX ¢ mpeameramu: «buosnorusy, «l'eorpadus», «Hctopus», «Jlureparypay,
«Marematuka», «OCHOBBI 0€30MACHOCTH IKH3HEACATEIbHOCTHY», «Pycckuii s3bIk», «Dusnkay,
«OKOJIOTHSI».

Ilnanupyemblie pe3yjbTAThl H3yYEHHs IPEeAMETA
JINYHOCTHBIE pe3yabTaThl BKIIOYAIOT!

1) BocmuTaHME POCCUHCKON TPaXKNAHCKOM MICHTHYHOCTH: TATPHOTHU3MA, yBaXKeHUs1 K OTe4ecTBy,
MPOIUIOE M HACTOSIIIEE MHOTOHAIMOHAJIBLHOrO Hapoaa Poccuu; oco3HaHHWe CBOEM ATHUYECKOU
NPUHAJISKHOCTH, 3HAHUE HWCTOPHH, S3bIKa, KyJIbTYpbl CBOEr0 HapoJa, CBOEro Kpasi, OCHOB
KyJbTYpHOTO Hacienusi HaponoB Poccum u  4YeloBedecTBa; YCBOCHUE T'yMaHUCTHYECKUX,
JMEMOKPATUYECKUX U TPAAMIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO OOIIECTBA;
BOCIIMTAHME YyBCTBA OTBETCTBEHHOCTH M J10JTa niepea Poannoi;



2) ¢opmHpoBaHHE OTBETCTBCHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH H CIOCOOHOCTH,
oOyyaromuxcs K caMopa3BUTHIO U 12 camM000pa3oBaHHIO Ha OCHOBE MOTHMBALMHU K OOYYECHHUIO H
MMO3HAHWIO, OCO3HAHHOMY BBIOOPY W TIOCTPOEHHUIO JajbHEUIEH WHANBUIYATbHOW TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHUpe Mpodeccuil U MpopecCHOHATBHBIX MPEINOYTCHUN C
Y4eTOM YCTONUMBBIX IO3HABATEIHHBIX HHTEPECOB, a TAKKE Ha OCHOBE (POPMHUPOBAHUSI YBAKUTEIIHHOTO
OTHOILIEHHS K TPYAY, Pa3BUTH OMbITA YUYACTHSI B COLUAIBHO 3HAYUMOM TPY/IE;

3) dopmupoBaHHE MEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH U OOIIECTBEHHOHN MPAaKTHKH, YUYUTHIBAIOIIETO COLUAIBHOE, KyJIbTYPHOE, SA3BIKOBOE,
JyXOBHO€ MHOT000pa3ne COBPEMEHHOT'O MUPA;

4) ¢dhopmMHupOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO M JOOPOXKEIATEIILHOIO OTHOLICHUS K APYTOMY
YeJI0BEKY, €ro MHEHHIO, MUPOBO33PEHUIO, KYJIBTYpE, A3bIKY, BEpe, MPaxAaHCKON MO3UIIMH, K HCTOPHUH,
KYJIbTYpE, PEJIUTHH, TPAAULIUAM, SI3bIKaM, IIEHHOCTSAM Hapoa0B Poccuu 1 HapoJ0B MUPA; TOTOBHOCTD
U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIOJABMU U JOCTUTATh B HEM B3aUMONOHUMAHUS;

5) ocBoeHHME COLMANIBHBIX HOPM, IIPABUII IIOBENICHHUS, POJICH U (OpM COLMATLHOM KHU3HHU B TPYIIIaX
U cooOlecTBax, BKIIOYas B3pOCIble U COIHMAIbHbIE COOOIIECTBA; YyYacTHE B IIKOJBHOM
caMOyIIpaBJIeHUH M OOIIECTBEHHOM >H3HH B Ipelesiax BO3PACTHBIX KOMIIETCHIMH C Y4eTOM
PErHOHANbHBIX, STHOKYJIBTYPHBIX, COIIMAIBHBIX U 9KOHOMUYECKHX OCOOCHHOCTEI!;

6) pa3BUTHE MOPAITBHOTO CO3HAHUS 1 KOMIIETEHTHOCTH B PEIICHIH MOPAJILHBIX TPOOJIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (OPMUPOBAHHWE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOI'O IOBEIEHUS,
OCO3HAHHOT'O M OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHBIM IOCTYIIKAM;

7) ¢gopmupoBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOHIEHMH M COTPYIHUYECTBE CO
CBEPCTHUKAMHM, IETHbMU CTapIIEro M MJAJALIET0 BO3PacTa, B3POCIBIMU B IpoLecce 00pa3oBaTeIbHOM,
00LIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BATENIbCKON, TBOPUECKON U APYTUX BUIOB ACSITEILHOCTH;

8) dopmupoBaHue IIEHHOCTH 30pPOBOrO M OE€30MacHOr0 o0pa3za J>KU3HH; YCBOCHHE IIPaBHII
UHAUBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 TOBEIEHHS B YPE3BBIYAMHBIX CUTYalMsIX,
YTPOXKAIOIIUX KU3HH U 3T0POBBIO JIIOJIEH,

9) popMupoBaHHE OCHOB IKOJIOTHYECKON KYJIBTYPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOT0 MBIIUICHUS, PAa3BUTUE OIbITa HKOJOTHYECKH OPHEHTUPOBAHHON pedIeKCHBHO-
OLICHOYHOM M MPAKTUYECKOU IEATEIHHOCTH B )KU3HEHHBIX CUTYALIUAX;

10) oco3HaHMe 3HAUCHHS CEMBH B XKH3HH YeJIOBEKAa W OOILECTBA, MPUHATHE IICHHOCTH CEMEHHOMN
KU3HHU, YBOKUTEIbHOE U 3a00TJINBOE OTHOILIEHUE K WJIEHAM CBOEH CEMbH;

11) pa3BuTHE ICTETHYECKOTO CO3HAHHs 4Yepe3 OCBOCHUE XYI0KECTBEHHOTO HACIeIUsl HapoJOB
Poccuu 1 Mupa, TBOpUECKOM IEATENBHOCTH 3CTETUUYECKOT0 XapaKkTepa.

MertanpeaMeTHble pe3yJibTaThl BKIIOYAIOT:

1) yMeHHe caMOCTOSATENILHO OMPEACIATh eI CBOCT0 00YYEHHUsI, CTaBUTh U (hOPMYITHPOBATh JIJIsI
ceOst HOBBIC 3a/1a4M B yueOe U TTO3HABATENLHOU JIESTEIIbHOCTH, PA3BUBATh MOTHBBI U HHTEPECHI CBOCH
MO3HABATEJIbHOM 1EATEIbHOCTH;

2) yMEHHE CaMOCTOSITEIIbHO IJIAHUPOBATH ITyTH JIOCTUKCHUS 1IEJICH, B TOM YKCJIC aJIbTEpHATHBHBIE,
OCO3HAHHO BBIOMPATh HanboJee 3 PEeKTUBHBIC CIIOCOOBI pEIIeHUs YICOHBIX U TO3HABATEIHHBIX 3a/1a4;

3) yMeHHE COOTHOCUTH CBOM JICUCTBUS C IJIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb
CBOEH N1eATeIbHOCTH B MPOLIECCE NOCTHKEHUS PE3YIIbTaTa, OMpeaessaTh COCcOObI IeWCTBUN B paMKax
NPEUIOKEHHBIX YCIOBUH M TpeOOBaHMIA, KOPPEKTHUPOBATh CBOU JIEHCTBHS B COOTBETCTBUU C
M3MEHSIOMICHCS CUTYalue;

4) yMeHHE OIICHUBATh MPABHILHOCTH BHITIONHEHUS Y4eOHOU 3a/1a4un, COOCTBEHHBIE BO3ZMOKHOCTH
€€ pelIeHHUS;

5) BilaZicHHe OCHOBAaMH CaMOKOHTPOJIS, CAMOOILICHKH, TPHUHSITHS PEIICHUH M OCYIICCTBIICHUS
OCO3HAHHOTO BBIOOpa B yUeOHOM U MO3HABATEIHHON JESTEIbHOCTH;

6) yMeHHE OmpeNeNnsaTh TOHATUS, CcOo37aBaTh OOOOIIEHUS, yCTaHABIWBATh AaHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHMUS M KPUTEpUU IS KiaccUUKaluy,
yCTaHABIMBATh NPUUYUHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTD JIOTHYECKOE PACCYKICHUE, YMO3AKIIIOUCHHE
(MHIIyKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBOIBI;

7) yMeHHe co37aBaTh, MPUMEHSITh U MPEe0OPa30BBIBATH 3HAKKW U CHMBOJIBI, MOJICTH M CXEMBI IS
pelieHns y4eOHBIX U MO3HABATEIbHBIX 3a7a4;

8) CMBICIIOBOE UTCHHE;



9) ymMeHure OpraHu30BbIBAaTh YUeOHOE COTPYIHHUUECTBO U COBMECTHYIO ACSITEILHOCTD C YUUTEIIEM U
CBEpPCTHHKaMH; paboTaTh WHAWBUAYAIBHO M B TPYIIE: HAXOIUTH OOIIEe pelleHHue W pa3peniarh
KOH(QJIMKTHI Ha OCHOBE COIJIACOBAaHUS TO3MIMM M ydeTra MHTEpecoB; (GOpMYIUPOBaTH,
apryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHUE;

10) ymMeHHWe OCO3HAHHO WCIIONB30BaTh pPEUEBHIE CPEACTBA B COOTBETCTBHHM C 3ajadyeit
KOMMYHHKAIIUN IS BBIPAKEHUS CBOMX UYBCTB, MBICICH W TOTPEOHOCTEH; IMIIAaHUPOBAHUS U
peryJIsiiuh CBOEH JEATENIbHOCTH; BJIAJICHUE YCTHOM M THUCHbMEHHOW pPEYbI0, MOHOJIOTMYECKOM
KOHTEKCTHOM PEUbIO;

11) bopmupoBaHHe W Pa3sBUTHE KOMIIETCHTHOCTH B OOJIACTH HCIOJIB30BaHUS HH(POPMAIHOHHO-
KOMMYHUKAIIMOHHBIX TexHosoruil (mamee — WKT-koMrereHuuu); pa3BUTHE MOTUBALMM K
OBJIAJICHUIO KyJIbTYPOH aKTUBHOTO MOJIH30BAHUS CJIOBAPSMHU U APYTUMHU TOUCKOBBIMU CHCTEMaMU;

12) dopmupoBaHue U pa3BUTHE SKOJIOTMYECKOTO MBIIUICHUS, YMCHHE NPUMEHSTh €ro B
MMO3HABATEIbHOW, KOMMYHUKATHBHOM, COIMATLHON MPAKTHUKE U TPOPECCHOHAITBHOW OpUECHTAIINH.

IIpenmeTHble pe3y/bTaThl BKIIOYAIOT:

1) dbopmupoBaHHe NEpBOHAYATIBHBIX CHCTEMAaTH3UPOBAaHHBIX MPEACTABICHHN O BEIIECTBAX, UX
OpPEBpalllCHUSIX W MPAKTHYECKOM TPUMEHEHHH;, OBJaJICHUE TOHATHHHBIM  ammaparoM H
CHUMBOJIMUYECKUM SI3BIKOM XUMHH;

2) oco3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUUECKUX MTPEBPAILIEHI HEOPraHNUECKUX U OPraHMYECKUX BEIECTB KaK OCHOBBI
MHOTHX SIBIICHUM XMBOH M HEKUBOW NPUPOJBI, YIIIyOJeHHE NPEACTaBICHUH O MaTepUalbHOM
€IMHCTBE MUDA;

3) oBJIaIeHNE OCHOBAMH XUMHYECKOI I'PAMOTHOCTH: CIIOCOOHOCTBIO aHATTM3UPOBATh U 00BEKTUBHO
OLICHUBATh XM3HEHHbIE CUTYyalluH, CBA3aHHbIE C XMMHEH, HaBbIKaMU 0€30IaCHOT0 OOpaIEHHs C
BEIIIECTBAMH, UCIIOJIb3YEMBbIMU B MOBCEIHEBHOW >KU3HM; YMEHUEM aHAIM3UPOBATh M IUIAHUPOBATH
9KOJIOTUYECKH OE30I1aCHOE MOBEICHUE B LIENSIX COXPAHEHUs 3J0POBbs U OKPYXKAIOILEH cpeibl;

4) popMupoBaHUE YMEHHUH yCTAaHABIMBATH CBSI3M MEXKIy peajbHO HAOII0JaeMbIMH XUMHUYECKHUMHU
SBJICHUSAMU U TPOLIECCAMHU, MPOUCXOIAIIMMU B MHUKPOMHpPE, OOBACHATh MPUUUHBI MHOI000pasus
BEIIIECTB, 3aBUCHMOCTh MX CBOMCTB OT COCTaBa M CTPOEHUS, a TAKXKE 3aBHCUMOCTH MPUMEHEHHS
BEIIIECTB OT UX CBOMCTB;

5) npuoOpeTeHne OMbITa UCIOIB30BAHUS PA3TUYHBIX METOIOB M3yUEHHS BELIECTB: HAOIIOICHUS 3a
UX NPEBPALICHUSMHU TPU NPOBEJCHUN HECIOKHBIX XUMUYECKHUX SKCIEPUMEHTOB C UCIOIb30BaHUEM
71a00paTOpPHOTO 000PYAOBAHUS U IPUOOPOB;

6) hbopMupoBaHHe NPEICTABICHUN O 3HAYCHHHM XUMHYECKONW HAayKH B PEHICHUH COBPEMEHHBIX
HKOJIOTHUECKUX NpoOjeM, B TOM YHCJIEC B MPEIOTBPAIEHUH TEXHOTCHHBIX M HKOJOTHYECKUX
KaracTpod.

Copnep:xanue y4eOHOro npeaMera « XuMMsD)

Peanuzanus mporpammbl B Ipoliecce OOYYEHHs MO3BOJIUT OOYYAIOUIMMCS OCBOUTH KIIFOUEBBIE
KOMIICTEHIINN B 00J1acTh XuMHH. V3ydeHne npeamera « XuMus» B 4acTé (HOPMHUPOBAHUS Y 00yUarOIIIXCSI
HAYYHOTO MHPOBO33PEHHsI, OCBOCHHS OOIICHAYYHBIX METOJOB TO3HAHMS, OCBOCHHUS MPAKTUYECKOTO
NPUMEHEHHS HAyYHBIX 3HAHWH OCHOBAaHO HAa MEXIPEAMETHBIX CBA3SX C mpeameramu: «Dusmka»,
«buonorus», «Jkonorusy, «I'eorpapus» u «Maremaruka» U GOPMUPYET KOMIIETCHIIUU, HEOOXOAUMEBIE
JUISL TIPOJIOJDKEHUS 00pa30BaHUs B 00IaCTH €CTECTBEHHBIX HAYK.

Kypcusom e6videnenvl snemenmsl COOEPIHCAHUSA, OMHOCAWUECS K pe3yIbmamam, KOmopuim
yuawuecs «noayuam 603MOMCHOCHb HAYUUMBCAY.

IlepBOoHaYa/IbHbIE XUMHYECKHE IIOHATHUS

[Mpenmer xumuu. Tera u eewecmea. OCHO8HbIe MemOObl NO3HAHUA: HAOMIOOeHUe, UusMepeHue,
akcnepumenm. Ousndeckre U XuMuueckue siBjaeHus. Yucrtele BemecTBa U cMecu. CrnocoObl paszieneHus
cmeceid. AtoM. Mosekyna. XUMHUECKUN 3JIEMEHT. 3HaKM XMMHUECKUX JIEMEHTOB. IIpocThie 1 cioKHbIe
BenlecTBa. BanentHocTh. 3akon nocmosincmea cocmasa eewjecmsa. Xumudeckue ¢popmyibl. UHIEKCHI.
OTtHocuTeNnbHAs aTOMHAs U MOJIEKYJIIpHAsi Macchl. MaccoBasi 10J11 XUMUYECKOTO 2JIEMEHTA B COEJUHEHUH.
3aK0H COXpaHEHHUsI MacChl BEIIECTB. XUMHUUYeCKHe ypaBHeHUs. KoadduimeHnTsl. YCIoBUs U NMpu3HAKA



IIPOTEKAaHUs XUMUYECKUX peakuuii. Mosb — equHuIa KoJamdecTBa BeniecTBa. MossipHas Macca.

Kucaopoa. Bogopon

Kucnopon — xumMudeckuii 3JIeMeHT U mpocToe BemecTBo. O30n. Cocmas 6o30yxa. Ousndeckue u
XUMHYECKHE CBOKCTBa Kucopoaa. [lonydueHne u mpuMeHeHune Kuciopoaa. 7eniogoii a¢hghexm xumuyeckux
peaxyuil. [lonamue 06 3x30- u SHOOMepmuyeckux peakyusx. Bonopoa — XMuMHUYECKHM 3JIEMEHT U MPOCTOE
BemecTBo. PuU3MUecCKue M XUMHUYECKHE CBOMCTBa Bozopoaa. Ilomydenue Bomopona B J1a00OpaTOpHH.
Tonyuenue 600opooa 6 npomviuiiennocmu. Ilpumenenue 6000pooa. 3akon ABorazipo. MosipHbId 00BEM
ra3oB. KauecTBeHHbIC PeaKiiu Ha Ta3000pa3HbIe BEIIECTBa (KUCIOPOI, BOg0poa). OObeMHBIC OTHOIICHUS
ra3oB [PYU XUMHUYECKUX PEAKIUSX.

Bopna. PacTtBopbl

Booa & npupooe. Kpyzosopom 600vi 6 npupooe. Qu3zuueckue u Xumuyeckue C0UCMBA B0OObL.
PactBOpBI. Pacmeopumocms eeujecms 6 6ooe. KoHueHTpanus pacTBopoB. MaccoBast 10151 paCTBOPEHHOTO
BEILIECTBA B PACTBODE.

OCHOBHBIE KJIACChI HEOPTAHUYECKHUX COeTUHEeHMI

Oxkcuapl. Knaccudukanusa. Homenknarypa. @usuueckue ceéovicmeéa okcudog. XHUMHYECKHE
cBoiicTBa OKcunoB. [lonyuenue u npumenenue okcuoog. OcHoanus. Knaccudukaius. HomenkmaTypa.
Qusuueckue ceolicmea ocHosanuu. [lonyuenue ocnosanuu. XMMUYECKUE CBOMCTBA OCHOBaHMI. Peakius
HelTpanm3amuu. Kucnorsl. Knaccudukarus. Homenknarypa. Qusuueckue ceoticmea kuciom. Ilonyuenue
U npumerenue Kuciom. XUMAYECKUE CBOMCTBA KUCIOT. HaukaTopsl. I3MeHeHne OKpacKu MHIUKATOPOB
B pa3nuuHbIX cpenax. Comu. Knaccudukanus. Homenknarypa. Qusuueckue ceoticmea conel. I[lonyuenue
U npumeHeHue coseu. XUMHYECKHE CBOWCTBa coisie. ['eHeTHueckas CBsSI3b MEXKIY KiaccaMu
HEOPraHMYECKUX COeNUHEHUH. [Ipobrema 6e30nacho2o ucnoib308anus eujecmes u XUMU4eckux peakyuil 8
nosceonegHol oicusHu. TokcuuHbvle, 20piouue U 63pblgoonachvie eeujecmed. buvimosas xumuueckas
2PamMoOmHOCMb.

Crtpoenue aroma. [lepuoagnueckuii 3aKoH ¥ NeprUOIUYECKAsI CHCTEMA XUMUYECKUX 3JIEMEHTOB
JI.A. MennesieeBa

CrtpoeHue aToma: spo, SHEpreTHIecKuil ypoBeHb. Cocmas sa0pa amoma: npomoHsl, HeumpoHul.
Hzomonuwt. 1lepunognueckuit 3akoH JI.11. Menneneesa. Ilepuoanueckas cucreMa XUMUYECKUX DJIEMEHTOB
J.. MenaeneeBa. Du3nuecKHit CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEpa XMMHUYECKOT0 JIEMEHTa, HOMEpa
TPYNIbl U EPUOJIa IEPHOANIECKON cucTeMbl. CTpOCHHE SHEPTeTUYECKUX YpPOBHEW aromoB mepBbix 20
XMMHYECKUX JJIEMEHTOB mnepuoanueckor cucremsl .M. MenaeneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOMCTB aTOMOB XMMUYECKHX AJIEMEHTOB W UX COCAMHEHUN HA OCHOBE MOJIOXKEHHSI B MEPUOIUYECKOU
cucrteme /.. MenneneeBa u crpoenns aroma. 3HaueHue [lepuoauueckoro 3akona JI.1. Menneneena.

CrtpoeHue BemecTB. XMMH4YECKasl CBA3b

InexmpoompuyamenbHOCms amomo8 XumMudeckux snemenmos. KoBaneHTHass XUMUYECKasl CBS3b!
HENoJIsIpHast U NoJsApHas. [lonsamue 0 6000pOOHOT C8A3U U ee GIUAHUU HA hu3UdecKue coUCMBa eujecmas
Ha npumepe 600vl. IoHHas cBsI3b. MeTayinyeckas CBsi3b. 1unvl KpUCALIUYECKUX PeulemoK (amomHas,
MONEKVISAPHAS, UOHHAS, MEeMAaiiudecKkas). 3aeucumocms @usuueckux ceoucme eewecms om mund
KPUCMAaIIu4ecKkol peuemku.

XuMHYecKHe peakunu

Ilouamue o ckopocmu xumuyeckou peaxyuu. Paxmopul, erUAIOWUE HA CKOPOCMb XUMUYECKOU
peaxyuu. [lonamue o kamanuzamope. Knaccudukanusi XaMUYECKHX PEAKIIUH 110 Pa3IMYHBIM MPU3HAKAM:
YUCIYy M COCTaBy HCXOJHBIX W TIOJYYEHHBIX BEILECTB; WM3MEHEHUIO CTENEHEH OKHUCIEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB; IMOTJIOMICHUIO WM BBIJICJICHUIO DHEPTrUU. DIEKTPOJIUTUYECKAS] AUCCOLIMALIMS.
DNEeKTPONUTHl U HEANMeKTpoauThl. Monbl. KaTtnonsl u anwoHbl. Peaknnm noHHOTO OOMEHa. Y cCIOBHS
MPOTEKaHUsI PEaKIuii HOHHOTO OOMeHa. DIEKTPOIUTHYECKAs JAUCCOIUAINS KHUCIIOT, IEN0Yed U COJNei.
Crenensb okucienus. OnpeneneHue CTENeH! OKUCICHNUSI aTOMOB XUMHUYECKHUX JIEMEHTOB B COCIMHEHMSIX.
Oxkucnurens. BocctanoButenb. CylHOCT OKUCTUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN.

Hemetanasl 1V — VI rpynn u ux coeguHenust

[TonoxeHne HeMETasuIoB B MEPUOIUYECKON CHCTEME XMMHUUYECKUX diieMeHToB [[.M. Menneneesa.
OO6mme cBoiicTBa HeMeTauioB. [ajoreHbl: (u3nueckue W XUMHUUYeckue cBoicTBa. CoenuHeHUs
raJIOT€HOB: XJIOPOBOAOPO, XJOPOBOIOpOAHAs KucioTa u ee coiu. Cepa: ¢uznuecKkue U XUMHUYECCKHE
cBoiictBa. CoeaMHEHHUS Cepbl: CEpPOBOAOPOA, cCynbduabl, okcuisl cepbl. CepHas, cepuucmas u
CepoB00OPOOHAs KUCIOMbl N UX CONU. A30T: (U3NYECKHE W XUMHYECKHe CcBoicTBa. Ammmuak. Conu
amMoHus. Okcuabl a30Ta. A30THas KUcaoTa U ee conu. Docdop: husndeckne U XMMUIECKUE CBONCTBA.
Coenunenus docdopa: okcun pocdopa (V), oprodochopHas KucioTa u ee coiu. YIiepoa: Gu3nuecKkue



U XUMHUYECKUE CBOWCTBA. Amiomponus yenepooa:. anmas, epagum, xapoun, ¢yrnrepensi. CoelnHEHUS
yriepopa: okcuasl yriaepoaa (II) u (IV), yronphas kucioTa u ee conmu. Kpemrnuii u e20 coeOuHeHus.

Metanisl | — 111 rpynn u ux coeHeHus

Ilonooicenue memannog 6 nepuooudeckoli cucmeme xumudeckux snremenmos J|.HM. Menoeneesa.
Obwue d¢usuueckue ceoticmea memannog. OOIMKME XUMHYECKHE CBOMCTBA METAJJIOB: PEAKIMH C
HEMETaJlJIaMH, KUCIIOTaMH, COJIIMHU. ONeKmpoXumuyeckuil pso HanpsdiceHui memannos. lllemnounsie
MeTaJlIbl ¥ MX coeAnHeHus . [{enoyno3emMenbHble METaIbI U UX COSTUHEHUS. ATIOMUHUA. AM(POTEPHOCTD
OKCHJIa ¥ TUApoKcuaa amromMuaus. JXKene3o. CoeIMHEHUS jKele3a U UX CBOMCTBA: OKCHIbI, TUPOKCUIBI U
comm xenesa (1T u I11).

IlepBoHauyajibHbIE CBeJIeHHS 00 OPraHMYeCKHX BelllecTBaX

[lepBoHayanbHble CBEJCHHUS O CTPOCHUM OPraHUYECKUX BELIECTB. YTJIEBOIOPOABI: METaH, 3TaH,
STHIICH. CmOYHUKY Y2ne8000p0008: Npupoouslil 243, Heghmb, yeors. Kucnopoacoaepxkaime COeTMHCHUS
cnupThl (METAHOJI, ATAHOJI, TJIMIICPUH), KapOOHOBBIE KHUCIOTHI (YKCYCHas KHCJIOTa, aMUHOYKCYCHas
KHCIIOTa, CTEAPUHOBAS U OJICMHOBAsI KUCJIOTHI). BHOIOrn4eckr BayKHbIC BEMIECTBA: JKUPBI, TIIFOK03a, OCIIKH.
Xumuueckoe 3azpsa3HeHue oKpyscarowell cpeovl U e20 nocie0Cmausl.

Tunbl pacyeTHbIX 3a1a4:

1. Brruncnenme MaccoBoil 1011 XMMHUYECKOTO 3JIeMeHTa 10 GopMyJie COeTUHEHUS.

Yemanoenenue npocmetiwen ghopmynvl 6ewjecmea no Macco8blM O0JAM XUMUYECKUX DTIEMEHNOB.

2. Bbrunciaenust mo XMMHUYECKHMM YpaBHEHHUSM KOJIMYECTBa, 0ObeMa, Macchl BeLIecTBa IO
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB UJIH MPOAYKTOB PEAKIIUU.

3. Pacuer maccoBoi 1011 pacCTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpumepHBbIe TEeMbI IPAKTHYECKUX PA0dOT:

1. JlaGopaTopHoe o0opyoBaHrEe U TpHEMBbI 0OpaieHus ¢ HuM. [IpaBuia 6e3omacHon paboTh
B XMMHYECKOH 1abopaTopuH.

2. OuncTKa 3arpsi3HEHHON TOBAPEHHOW COJIH.

3 [Ipu3Haky NpoTeKaHUs XUMUYECKUX PEAKLIUN.

4, [Tonydenue kucnopoaa U U3y4€HHE €ro CBOMCTB.

5} [Tonmydyenue BOIOpOIa U U3yYEHUE €TO CBOMCTB.

6 [IpuroToBieHre pacTBOPOB C ONPEACIEHHOW MacCOBOM JI0JIEH paCTBOPEHHOI'O BEIIECTBA.

7. Pemenune skcnepuMeHTaNbHBIX 3ahad MO0 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKHX
COCTUHEHUIN.

8. Peakmiu noHHOTO OOMEHA.

0. Kauecmeennvie peaxyuu na uonvl 8 pacmsope.

10.  Honyyenue ammuaxa u uzyueHue e2o C80UCMS.

11.  Ilonyuenue yenexucnozo easa u uzydeuue e2o c8oUCma.

12. Pewenne skcnepumeHTanbHbIX 3amad 1o teme «Hemeramner IV — VII rpynn um ux
COCTUHEHUIN.

13. Pemenne skcniepuMeHTaNIbHBIX 3a1a4 110 TeMe «Metaiel [ — III rpynn u ux coenuHeHUs».

TemaTuuyeckoe mIaHMpoBaHue Kypca 8 Kiacca:

B conepxanue mnporpaMMbl Kypca BHECEHBI CIEAYIONIME HU3MEHEHUs: TeMa «CTeXHMOMETpHS.
KonuyecTBeHHBIE OTHOIICHUSI B XUMHHM» B 00beMe 16 4acoB BKJIIOUEHA B MaTepuall JUisl U3YYCHHUS B 8
kiacce. Heo0XxoqumMocTh JaHHOTO ASMCTBHSI OOYCIIOBICHA yYaCTUEM YYAIIUXCsl JTUIES B KOHKYPCHBIX U
OJIMMITUATHBIX MEPOMPHUATUSAX TO TPEAMETY, B KOTOPBIX BOCTPEOOBAaHBI YMEHHS pEIIaTh PAcCUCTHHIC
3ajaun. PemeHue pacyeTHbIX 3amad BkiItoueHO B TeMy: «Kucnopoa. Bomopoa. Boma. PactBopbi»,
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUI.

Ne HNzyuyaemas Tema KoauuecTBO B Tom uncie KuroueBble BocnuTaTeJIbHBIC 3aa4H
4acoB

YPOKH | NPaKTH | KOHTPO
YyecKkHe | JIbHbIE
padoTel | padoThI

Bgenenue. 2 2 - - Coznanue 0JaronpUsTHBIX YCIOBHMA IS Pa3BUTHS
COLIMAJIbHO 3HAYMMBIX OTHOIICHHU HIKOJIBHUKOB,
M, TPEXIE BCEro, HEHHOCTHBIX OTHOLICHHI: K
MPUPO/JIe KaK HICTOYHUKY )KU3HH Ha 3emiie, OCHOBE




CaMoOro €€ CyIIeCTBOBAHUS, HYXIAIOUIEUCs B
3alIUTe U TMOCTOSIHHOM BHHMAHHU CO CTOPOHBI
YeJoBeKa, K 3HAHUSAM KaK HMHTEJUIEKTYabHOMY
pecypcy, obecrieunBaroiemMy Oyayiiee 4eaoBeKa,
KaK pe3yibrary KPOMOTIIUBOTO, HO
VBICKATEILHOTO YUeOHOTO TPy /Ia.

IlepBoHauanbHbIC
XUMHNYCCKHUEC
MOHSITUS

28

22

Coznanue 0J1aronpUsTHBIX YCIOBHM IS Pa3BUTHS
COLIMAJIbHO 3HAYMMBIX OTHOIICHHU HIKOJIBHUKOB,
M, TPEeXIE BCEro, HEHHOCTHBIX OTHOLICHHI: K
TPy/Zly Kak OCHOBHOMY CIOCOOY JOCTH)KCHHS
KU3HEHHOTO OJIArOMOJIyHsl YelIOBEKa, 3aJI0Ty ero
YCIICIITHOTO npoheCCHOHATBHOTO
CaMOOTIPE/ICIICHUST U OLIYIICHUS YBCPECHHOCTH B
3aBTpallHEM JHE; K MPHUPOJC KaK HCTOYHUKY
KM3HM Ha  3emyle, OCHOBE CamMoro ee
CYIICCTBOBAHMS, HYKIAMOIICHCS B 3allUTe U
NMOCTOAHHOM BHUMAHHUU CO CTOPOHBI YCJIOBEKA, K
3HAHHMSAM KaK HWHTEIUIEKTYalbHOMY pecypcy,
obecrieunBamieMy Oyayliee 4enoBeKa, Kak
pe3yJIbTaTy KpOMOTIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOTO TpyIa

Crexuomerpus.
KomnaecTBeHHBIE
OTHOIIICHUS B
XHAMUH.

16

14

Coznanue 0J1aronpUsTHBIX YCIOBHMA IS Pa3BUTHS
COLIMAJIbHO 3HAYMMBIX OTHOIICHHU HIKOJIBHUKOB,
U, TPEXIE BCEro, HEHHOCTHBIX OTHOLICHHI: K
TPyAy Kak OCHOBHOMY CIIOCOOY JIOCTHMIKCHUS
KH3HCHHOTO OJIArONOJIYYHs YEJIOBEKa, 3aJI0Ty ero

YCIIEIITHOTO npo¢hecCHOHAIBHOTO
CaMOONpe/IeNIeHHs] U OUIYICHUS YBEPEHHOCTU B
3aBTpaIlHEM JHE; K 3HAHUAM Kak
HHTENIECKTyaIbHOMY pecypcy,

obecnieunBaromemMy Oyxmymiee deJoBeKa, Kak
pe3yibTaTy KpPONOTIMBOIO, HO YBJIEKATEIBHOIO
y4eOHOTO Tpyaa

Kucnopon.
Bonopoa. Boaa.
PacTtBOpBHI.

36

29

Coznanue 0JaronpUsTHBIX YCIOBHMA IS Pa3BUTHS
COLIMAJIbHO 3HAYMMBIX OTHOIICHHU HIKOJIBHHUKOB,
M, TPEeXIE BCEro, HEHHOCTHBIX OTHOLICHHI: K
TpyZly Kak OCHOBHOMY CIOCOOY JOCTH)KEHHS
KM3HEHHOTO 0JIaromoIydus YeJlOBEKa, 3aJI0Ty ero
YCIICIITHOTO npodeccroHansHOro
CaMOOTIpe/ICNICHHs] U OUIYIICHUSI YBEPEHHOCTH B
3aBTpaIlHEM JIHE; K MpPUpPOJie KaK HCTOYHHKY
XKM3HM Ha  3emyle, OCHOBE CamMoro ee
CYLIECTBOBAHMS, HYXKAAIOIIEcs B 3aluTe U
MOCTOSTHHOM BHHMAaHHU CO CTOPOHBI YEIOBEKa; K
3HAHWSAM KaK HWHTEIUIEKTYalbHOMY pecypcy,
obecrieunBamiieMy Oyayliee 4eloBeKa, Kak
pe3yibTaTy KpOMOTIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOTO Tpyaa

OCHOBHBIE
KJIaCChI
HEOPTaHUYECKUX
COECTMHEHUN

22

18

Coznanue 0J1aronpuUsTHBIX YCIOBHM TSI Pa3BUTHS
COLMANEHO 3HAYMMBIX OTHOIICHHHA IIKOJEHUKOB,
U, TPEXKAE BCEro, IEHHOCTHBIX OTHOMICHUWIl: K
TPyAy Kak OCHOBHOMY CIIOCOOY JOCTHIKCHUS
JKU3HCHHOTO 0JIaroIoyyHsl YeIOBeKa, 3aJI0Ty ero
YCIICIITHOTO po¢heCCHOHATBHOTO
CaMOOTpe/ICIICHHsT U OUIYIICHUs] YBEPEHHOCTH B
3aBTpalllHEM [He; K MNPUPOJIe KaK HCTOYHHKY
KM3HM Ha  3emiie, OCHOBE CcamMoro ee
CYLIECTBOBAHMUS, HYXKAAIOIIEcs B 3aluTe U
MOCTOSTHHOM BHHMAaHHU CO CTOPOHBI YEJIOBEKa; K
3HAHHWSAM KaK HWHTEIUIEKTYalbHOMY pecypcy,
obecrieunBaronieMy OyJyliee 4deloBeKa, Kak
pe3ysbTaTy KpONOTIMBOIO, HO YBJIEKATEJIbHOTO
y4eOHOTO TpyJa

[Tepuoanueckuit
3akoH. CTpoeHue

26

24

Co3panue 0JIaronpHsTHBIX YCIOBHUH /ISt pa3BUTHS
COLIMAIIBHO 3HAYKMMBIX OTHOLIEHWH IIKOJIBHUKOB,
U, NpeXkAe BCEro, IEHHOCTHBIX OTHOMIEHUWl: K




aToMma.
XuMuyeckas
CBSI3b.

TpyAy Kak OCHOBHOMY CIOCOOY JOCTH)KEHHS
KM3HEHHOTO 0JIaroIoy4dus YeJIOBEKa, 3aJI0Ty €ro

YCIIEIITHOTO npodeccroHanbsHOTO
CaMOOTIPE/ICNCHUS] U OLIYIIEHUs yBEPEHHOCTH B
3aBTpalIHEM JIHE; K 3HAHMSAM Kak
HHTEJJICKTYy aTbHOMY pecypcy,

obecnieunBaromemMy Oymymiee deJoBeKa, Kak
pe3yibTaTy KpONOTIHMBOIO, HO YBIICKATEIBHOTO
y4eOHOTO Tpyaa

6. | Xumnueckue
peaKIuu.

Coznanue 0J1aronpUsTHBIX YCIOBHM IS Pa3BUTHS
COLIMAJIbHO 3HAYMMBIX OTHOIICHHU HIKOJIbHUKOB,
U, TPEeXIE BCEro, HNEHHOCTHBIX OTHOUIGHWH: K
TpyZly KaKk OCHOBHOMY CIOCOOY JOCTH)KEHHS
KM3HEHHOTO 0JIaromnoIydus YeJIOBEKa, 3aJI0Ty ero
YCIICIITHOTO npodeccroHanbsHOTO
CaMOOTIpe/ICNICHHs] U OUIYIICHUSI YBEPEHHOCTH B
3aBTpaIlHEM JHE; K NpPUpPOJie KaK HCTOYHHKY
KM3HM Ha  3emile, OCHOBE CcamMoro ee
CYLIECTBOBAHMUS, HYXKAAIOIIEHcs B 3aluTe U
MOCTOSTHHOM BHHMAaHHU CO CTOPOHBI YEIOBEKa; K
3HAHHMSAM KaK HWHTEIUIEKTYalbHOMY pecypcy,
obecrieunBamieMy Oyayliee 4enoBeKa, Kak
pe3yiIbTaTy KpOMOTIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOTO Tpyaa

Hroro:

136 115 10 11

JlanHas mporpamma peanv3oBaHa B yueOHukax: Epemun B. B., Kysvmenxo H. E., /[po3oos A. A.,
Jlynun B. B. Xumusi. 8 xiacc. — M.: Jlpoca, 2018.
ba3oBblii ypoBeHb 3HAHUN M YMEHHU MPOBEPSIETCA MPH MOMOIIUA AUATHOCTUYECKUX MATEpUAIIOB
caiita:  http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog/welcome.html, x xoropsm

,I[O63BJ'I$IIOTC$I 3aiaHuA MMOBBIILICHHOI'O YPOBHAI.

KanennapHo-TemaTnyeckoe NJAHMPOBAHUE C UCIIOJIL30BAHNEM 000PY10BaAHUSA
IIKO0JbHOT0 KBAaHTOpPUYMa 8 KJ1ace

Ilnanupyemas HUcnoab3oBanune 000py10BaHUA
aara «IIIK0JIBHOT0 KBAHTOPUYMA)
Ha3sBanue Tembl/ypoka
NMpoBeIeHUs
ypoka
BBenenue
01.09.2022 MecTo XUMHUH CpeIu €CTECTBEHHBIX
HayK
01.09.2022 [Tpeamer xumMun
IlepBoHayajibHbIEe XUMHYECKHE MOHATHS
05.09.2022 BemectBa
05.09.2022 [udposas nadoparopus Releon ¢
ArperaTHble COCTOSTHUS BEIICCTB AATIHKOM TEMIIEPATYPEI(ONpeneerue
TEMIEPATYPhl KPUCTATUIA3AINH
BEIIECTBA)
08.09.2022 [IpaBuna 6e3omacHOCTH MpH padoTe
B XUMHUYECKOH 1abopaTopuu
08.09.2022 3HaKOMCTBO C Ja00paTOPHBIM Iudposas nadoparopus Releon
000pyI0BaHHEM
12.09.2022 [udposas madbopatopust Releon ¢
[Ipuemsl paboTHI ¢ TAOOPATOPHBIM JTATYUKOM TEMIIEPATYPhI — TEPMOTIAPHBIHA
000py1I0BaHHEM (M3ydyeHue CTpoeHue MIaMeHn ),
CIIUPTOBKA



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog/welcome.html

12.09.2022 8. Ilpuemsbl paboTHI ¢ TAOOPATOPHBIM
o0opyoBaHHEM
15.09.2022 9. UnCTbie BEIIECTBA H CMECH Iudposas nadoparopus Releon ¢
JTATYUKOM JIEKTPOIPOBOIHOCTH
15.09.2022 [udposas nadoparopus Releon ¢
10. MeTonb! pa3aeneHus cMeceit AATHHKOM 3JICKTPOIPOBOHOCTH
(o4mCTKa BOJBI OT PACTBOPUMBIX
puMecei), CIMPTOBKA
19.09.2022 11. Ouncrka 3arpssi3HEHHON TOBAPEHHOU
COJIU
19.09.2022 12. O4ncTka 3arpsi3HEHHON MOBapeHHON
COJIU
21.09.2022 [udposas nadoparopus Releon ¢
13. ®usnueckre ¥ XUMUYECKHE SIBICHUS | TaTYMKOM TEMIEPaTyphl (BbLACIECHUE U
MOTJIOIICHHE TEILIa)
21.09.2022 14. ®usnyeckre ¥ XUMUYECKHUE SIBICHUS
22.09.2022 15. Xumuueckue snemeHTsl. CUMBOJIBI
3JIEMEHTOB
22.09.2022 16. Monekymbl. XuMudeckue hopMyJbl
26.09.2022 17. ATOMHO-MOJIEKYJISIPHOE YUEHUE
26.09.2022 18. BemiecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA
29.09.2022 19. Knaccudukanus BemecTB
29.09.2022 [udposas madbopatopust Releon ¢
IaTYNKOM BBICOKO
20. TIpocThle U CIOXKHBIC BELIECTBA
TeMIiepaTypbl(u3ydeHue GU3nIeCKux
CBOICTB METAJNIOB), CIUPTOBKA
03.10.2022 21. OTHOCHUTENbHBIE AaTOMHBIE U
MOJICKYJISIPHBIE MaCChI
03.10.2022 22. KauecTBEHHBIN U KOJIMYECTBEHHBIH
COCTaB BEIECTBA
06.10.2022 23. Brruncienue MaccoBOi 10IA
3JIeMEHTa B COCIMHEHUU
06.10.2022 24. Beruncienue MaccoBOU 10U
9JIeMEHTa B COCIMHEHUU
17.10.2022 25. 3akoH coxpaHeHHs Macchl BenlecTBa | Bechl 31eKTpOHHBIE
17.10.2022 26. YpaBHEHUsI XUMHUYCCKUX PEAKITU
20.10.2022 27. Turbpl XUMUYECKUX PEaKIUil
20.10.2022 28. CocraBneHue ypaBHCHHUI
XUMHYECKHUX pEaKL Ui
24.10.2022 29. [lepBoHayaJIbHBIE XUMUYECKHE
TOHSITUS
24.10.2022 30. [TepBoHauanbHbIE XUMUYECKHUE
MOHSITUS
Crexuomerpusi. KoinuecrBeHHbIE OTHOILIIEHHS] B XUMHH
27.10.2022 31. PacueTsl 10 XUMHUYECKUM
dopmynam
27.10.2022 32. BiBo hOpMyJIBI COETMHEHUS
31.10.2022 33. Monb - eAMHAIIA KOTHYECTBA
BEIIeCTBA
31.10.2022 34. Monb - eIMHAIIA KOTHYECTBA
BEIIeCTBA
03.11.2022 35. 3akon ABoranpo. MoispHbIid 00beM

NACAaJIbHOIO ra3a




03.11.2022

36.

AOCOIIOTHAS 1 OTHOCHTEILHAS
IIJIOTHOCTH I'a30B

07.11.2022 37. PacueTsl Maccel, 00bEMA, YKCIIa
YacTHII BELIECTBA

07.11.2022 38. PacueTnl Maccel, 00bEMA, YKCIIA
YacTHII BELIECTBA

10.11.2022 39. PacueTsl 0 ypaBHEHHSIM
XUMHYECKUX PEaKIni

10.11.2022 40. Pacuetsl 10 ypaBHEHUSIM
XUMHYECKHX PEaKIni

14.11.2022 41. PacueTbl 00bEMHBIX OTHOIICHHIA
ra3oB B peaklusix

14.11.2022 42. PacueTbl 00bEMHBIX OTHOIICHHIA
ra3oB B peaklusix

17.11.2022 43. PacdeTbl MacChl OJHOTO U3
MPOIYKTOB 10 Macce UCXOAHOTO
BEIIIECTBA, COJIEPIKAILIETO
ONPEACIICHHYIO JIOJTI0 MPUMECEN

17.11.2022 44, PacueTsl MacChl OJJTHOI'O U3
MPOIYKTOB IO MAacce UCXOTHOTO
BEIIECTBa, COJIEPKAILETO
ONPEACIEHHYIO JIOJI0 PUMECEN

28.11.2022 45. Crexuometpusi. KomnduecTBeHHBIC
OTHOIICHHSI B XUMUU

28.11.2022 46. Crexuometpusi. KommduecTBeHHBIC
OTHOIICHHSI B XUMUU

Kucaopoa. Bonopoa. Bona. PactBopbi

30.11.2022 47. Boznyx. Kucnopon. [TpuGop 1t onpeneneHus: cocTaBa
PacnpocTpanenue B mpupojie BO3/yXa

30.11.2022 48. Kucnopon. ®uzndeckue u
XUMHUYECKHE CBOKCTBA

01.12.2022 49. TTonyuenue KucIOpoa B [TpuGop 17151 OIBITOB C IEKTPUUECKUM
71a00paTOPUH U TPOMBIIIIICHHOCTH TOKOM (Pa3J10’)KEHUE BOJIbI)

01.12.2022 50. [Tomyuenue kucmopoa B
71a060paTOpUH U MPOMBIIUICHHOCTH

05.12.2022 51. [lomyyenue kucmopoaa
pa3noKeHUEM TMepMaHTaHaTa Kaaus
Y U3yYE€HHUE €ro CBOMCTB

05.12.2022 52. TlonyueHue KUcIopoaa
pa3ioKeHuEeM IMepMaHTraHaTa Kajaus
U U3YUYEHUE €r0 CBOMCTB

08.12.2022 53. BaneHTHOCTb

08.12.2022 54. OnpenenenHne BaleHTHOCTH,
cocTaBiieHre GOpMyII IO
BaJICHTHOCTH

12.12.2022 55. CocraBnenue hopmy mo
BaJICHTHOCTH

12.12.2022 56. Oxcumer

15.12.2022 57. Kucnopon

15.12.2022 58. Bogopoa. PacipocTpaneHHOCTS B
npuponae. Duznueckue cBOMCTBA

19.12.2022 59. Xumudeckue CBOMCTBa BOJIOPO/IA.
Cnoco6sI nonyuenus. [Ipumenenue

19.12.2022 60. Xumuueckre CBOMCTBA BOJOPOIA.

Cnoco6sI nomyuenus. [Ipumenenue




22.12.2022 61. Kucnotsl
22.12.2022 62. Kucnotsl
26.12.2022 63. KucioTHusle OKCUIBI
26.12.2022 64. Conu
28.12.2022 65. Comu
28.12.2022 66. Bogopon
09.01.2023 Ludposas nadoparopus Releon ¢
67. Boga. ®usuueckue cBOWCTBA. AATHIHKOM 3JICKTPOIIPOBOHOCTH
TotyeH e AMCTHATHPOBARHO] (BoOTIpOBOTIHAS U AUCTHILTHPOBAHHAs
BOEI BOJIa), CIIUPTOBKA, IUPPOBOI
MUKPOCKOIT;, TaTYUK TeMIIePaTypBbl,
TEPMOMETD, AIEKTpUYeCcKas ININTKA
09.01.2023 Iudposas nadoparopus Releon ¢
68. PacTBOpHI JATYMKOM TEMIIEPATYPhI
(mepechILeHHBII pacTBOp)
12.01.2023 69. PacTBOpHMOCTh BEIIECTB B BOJEC
12.01.2023 70. 3aBHCHMOCTS PACTBOPUMOCTH [udposas madbopatopust Releon ¢
BELLICCTB OT TEMIEPATYDbI 1 JATYNKOM TeMIIepaTyphl (U3y4eHUE
3aBHCHUMOCTH PaCTBOPUMOCTHU BELIECTBA
JTABJICHUS
OT TEMIEPATYPbI), CHUPTOBKA
16.01.2023 71. 3aBUCUMOCTH PaCTBOPUMOCTH [{udposoit Mukpockor (HabIoACHUE 32
BEIIECTB OT TeMIIEPaTyphl U POCTOM KPHUCTAJLIOB)
JTaBJICHUSI
16.01.2023 [udposas nadoparopust Releon ¢
JATYUKOM ONTUYECKOM MIOTHOCTH
72. KoHlleHTpaIus pacTBOPOB
(ompeneneHne KOHIIEHTPAIUY BEIIECTB
KOJIOPUMETPUUYECKIM METOI0M)
19.01.2023 73. MaccoBasi 101151 paCTBOPEHHOTO
BEIIeCTBA
19.01.2023 74. PacyeThl KOHIICHTPALIMKA PACTBOPOB
23.01.2023 75. PacyeTsl KOHIICHTPAIIMHA PACTBOPOB
23.01.2023 76. IIpuroToBieHne pacTBOPOB C
3aJJaHHOM MAacCOBOM J0JIEH
BEIIeCTBA
26.01.2023 7'7. IlpuroToBiieHHE PaCTBOPOB C
3aJaHHOU MacCOBOH JOJIEU
BEIIECTBA
26.01.2023 78. XuMHyecKkre CBOMCTBA BOIbI
30.01.2023 79. XuMHyecKkue CBOMCTBA BOIbI
30.01.2023 80. OcHoBaHus
02.02.2023 81. OcHoBaHMs
02.02.2023 82. Bona. PactBopbl
OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeTMHEeHUI
06.02.2023 83. Obmas xapakTepucTUKa OKCHUIOB.
Knaccudukanus, xumuyeckue
CBONCTBA
06.02.2023 84. O6mas xapakTepruCTUKa OKCHIOB.
Knaccudukanus, xumuaeckue
CBOMCTBA
09.02.2023 85. BzaumoseiicTBre BEMIECTB, [udposas nadoparopus Releon ¢
00J1a1at0MUX KUCIOTHO-OCHOBHBIMY | TJaTunkoM PH (ompeneneHue cpembl
CBOMCTBaMH KHCJIOT U IIEJI0UEei)
09.02.2023 86. KuciioTel, XuMHU4YeCKHe CBOKWCTBA [{udposoit Mukpockor (ory4eHne
KHCJIOT MEJHOTO KyIopoca)
13.02.2023 87. OcnoBanus, xumuueckue cBoiictBa | Iludpoas maboparopus Releon ¢




OCHOBaHU

naTyukoM PH, TemriepatypHBIi 1aTYHK,
JaTYUK JaBJICHHUA, MarHUTHaA MEIIaJIKa
(peakiys HeUTpaInu3aIum)

13.02.2023 88. OcHOBaHHA, XUMUYECKHE CBOMCTBA
OCHOBaHMU

16.02.2023 89. Cosn, XMMHUYECKHE CBOMCTBA CoyleH

16.02.2023 90. Conm, XUMHYECKHE CBOICTBA COJICH

27.02.2023 91. Peaxiuii 0GMeHa B BOTHBIX [udposas madbopatopust Releon ¢
pacTBOpax natunkoM pH (onpenenenue pH

pa3JIMYHBIX Cpen)

27.02.2023 92. Peaxknuu oOMeHa B BOJIHBIX
pacTBopax

02.03.2023 93. I'eHeTHuecKas CBA3b MEXKIY
BOXHEHUIITMMH KJIaccaMH
HEOPTaHMYECKUX BEIICCTB

02.03.2023 94. T'enernueckas CBSI3b MEXKIY
BaKHEHUIIIMMU KJIacCaMU
HEOPTraHWYECKHUX BEIIECTB

06.03.2023 95. I'eneTnueckas CBSI3b MEXKIY
KJIACCAMH HEOPTraHMYECKHX BEIICCTB

06.03.2023 96. I'eneTnueckas CBSI3b MEXKIY
KJIACCAMH HEOPTraHMYECKHX BEIICCTB

09.03.2023 97. PacyeTsl 110 ypaBHCHUSIM
XUMHYECKHUX peaKL Ui

09.03.2023 98. PacueTsl 110 ypaBHEHUSIM
XUMHYECKHUX pEaKL Ui

13.03.2023 99. PacyeTsl 110 ypaBHEHUSIM
XMMHYECKHUX pEaKL Ui

13.03.2023 100. Pacuersl Mo ypaBHEHUSM
XUMHYECKHUX pEaKL Ui

15.03.2023 101. AmdoTtepHbie OKCUIBI U
TUAPOKCHUIBI

15.03.2023 102. AmdotepHble OKCUABI U
TUAPOKCHJIBI

16.03.2023 103. OcHOBHBIE KJIaCChI
HEOPTaHWYECKUX COCTMHECHHI

16.03.2023 104. OcHOBHBIE KJIaCChI
HEOPTaHWYECKUX COCTMHECHHI

Ilepuonnuecknii 3akoH. CTpoenne atoMa. XuMu4yeckasi CBsi3b

20.03.2023 105. TlombrTku Kiaccudukammum
XUMHUYECKHX dJIeMeHTOB. [ pymmbl
3JIEMEHTOB CO CXOIHBIMH
CBOMCTBaAMH

20.03.2023 106. Ilepuommueckuii 3aK0H

23.03.2023 107. Tlepuomuyeckas cucrema

23.03.2023 108. Hayunsrit nogsur .M.
Meunneneena

27.03.2023 109. Crpoenue atoma. Sapo aroma.
CoBpemMenHast GOpMyITUPOBKa
[lepronueckoro 3akoHa

27.03.2023 110. TTopsakoBbIii HOMED AJIEMEHTA.
M3oTombl

30.03.2023 111. DnexkTpoHHI B aTOME

30.03.2023 112. Crpoenue 37eKTPOHHBIX

000J104YeK




03.04.2023

113. CocraBieHne IEeKTPOHHBIX
hopmy

03.04.2023 114. CocraBneHue JIeKTPOHHBIX
dbopmyn
06.04.2023 115. M3meHeHue CBOMCTB DJICMCHTOB B
MIEPHOJIC Y TJIABHBIX MOJTPYIIIIax
06.04.2023 116. DaekTpoOoTpHULATEIFHOCTh
17.04.2023 117. XapakTepucTuka 3JIEMEHTa 110
1oJ0keHuto B [lepuoanueckoit
CHCTEME
17.04.2023 118. XapakrepucTuka 3JI€MEHTa 110
nosjoxxeHuto B [lepuoanyeckoii
CHCTEME
20.04.2023 119. Tlepuoamueckuii 3axoH. CTpoeHHE
aToMma
20.04.2023 120. Xumudeckas CBA3b
24.04.2023 121. KoBaneHTHas CBA3b
24.04.2023 122. CsoiicTBa CBSI3U
27.04.2023 123. HownHas cBsI3b
27.04.2023 124. Meramnnieckast CBsI3b
04.05.2023 125. BaneHTHOCTh U CTENEHb
OKHCJICHUS
04.05.2023 126. BameHTHOCTH U CTENEHD
OKMCJICHUS
11.05.2023 127. BaneHTHOCTH U CTEIEHD
OKHCJICHUS
11.05.2023 128. BaneHTHOCTH U CTEIEHD
OKHCJICHHUSA
15.05.2023 udposas nadoparopus Releon ¢
129, Teepabic BeleCTB. JATYMKOM TEMIIEPaTyphl, TaTINK
KpUCTATIMYECKHE pemeTKy TepMorapa (Temreparypa IiaBIeHus
BEIIIECTB C Pa3HBIMU THUIIAMHU
KPUCTAJJIMYECKON PELIETKH)
15.05.2023 130. Xumuyeckas CBA3b
XuMHYEeCKHEe peakuuu
18.05.2023 131. OxucaurensHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIHH.
Crenenb okucnenus. [Tpomecco
OKHCJICHUS U BOCCTAHOBJICHHMS
18.05.2023 132. TumuyHbIE OKMCIUTENH U
BOCCTAHOBUTEIIU
22.05.2023 133. OBP. CocraBieHue 3JIeKTPOHHOTO
OajaHca
22.05.2023 134. OBP. CocraBieHue JIeKTPOHHOTO
OajaHca
25.05.2023 135. OBP. Knaccugukarus
XUMHYECKHUX PEAKIUH 10
M3MEHEHHIO CTEIICHU OKUCIICHUS
XHMHUYECKHX DJIEMEHTOB
25.05.2023 136. OBP. Knaccugukarus

XUMHYECKHUX PEAKIUH 10
M3MEHEHUIO CTEIEHU OKUCIIEHUS
XUMHUYECKHUX DJIEMEHTOB




TemaTH4yeckoe MIAHMPOBaHUE Kypca XuMuM 9 kiiacca

HN3yuyaemas Tema

Koanuecr
BO 4aCOB

B ToM umcie

npaKTH4e
CKHX HBbIX
pabot

padot

KOHTPOJIb

KioueBble BocmuTaTe/IbHBIE 3a1a9d

[ToBTOpEeHME
OCHOBHBIX
BOIIPOCOB

Kypca Xumuu 8
KJiacca.

Coznanue OIaronpuATHBIX YCIOBHH JJI Pa3BUTHUS
COLIMATTbHO 3HAYUMBIX OTHOIICHHUH LIKOJIBHUKOB, H,
OpeXe BCEro, LEHHOCTHBIX OTHOLICHUIL: K TPYIY
KaK OCHOBHOMY CHOCO0Y NOCTH)KCHUSI KH3HEHHOTO
0JIaromoyydds YeNoBeKa, 3aJI0ry €ro yCHEHIHOTo
podeCcCHOHATBHOTO CaMOOIPeICIICHUSI U
OIIYINCHHUS YBEPEHHOCTH B 3aBTpAalllHEM [IHE; K
[PHUPOJE KaK MCTOYHHUKY KU3HH Ha 3eMile, OCHOBE
CaMOro €€ CyIIeCTBOBAaHWs, HyXIafoueiics B
3aIUTe W IIOCTOSIHHOM BHHMAHHH CO CTOPOHBI
YEIOBeKa; K 3HAHMWAM KaK HHTEIUICKTYaJbHOMY
pecypcy, obecrednBaronieMy Oyaylee YenoBeKa,
KaK pe3yJibTaTy KPOIOTIUBOTO, HO YBICKATEIBHOTO
yueOHOro Tpya

Crexunomerpus

KonngecTBeHH
bIC
COOTHOILIEHUS
B XUMHUU.

14

Co3nanue OJaronpUsSTHBIX YCIOBHU UISL Pa3BUTHA
COLIMAJIEHO 3HAYMMbBIX OTHOLIEHHH LIKOJIBEHUKOB, H,
NpEeXe BCEro, HEHHOCTHBIX OTHOLIGHHWH: K TPYIy
KaK OCHOBHOMY CIIOCOOY JIOCTHIKEHHUS KHU3HEHHOTO
0J1aronoJydust 4eloBeKa, 3aJIOTy €ro yCHEHIHOTOo
npo¢ecCHOHABLHOTO CaMOOIIpeIeTICHUS U
OLIyIICHHWs YBEPCHHOCTH B 3aBTpallHEM [HE; K
3HaHWSM KaK  HHTCIUICKTYaJbHOMY  pecypcy,
obecrneunBaromeMy  OyIyimee d9eloBeKa, Kak
pe3ynbTaTy KpONOTJIMBOIO, HO YBIJICKAaTEIHLHOTO
yueOHOro Tpyna

XuMuueckas
peakuus.

42

Co3nanue 0JaronpUATHBIX YCIOBHMA AJIST PA3BUTHS
COLMANILHO 3HAYMMBIX OTHOIICHUH IIKOJIBHUKOB, H,
NPEXe BCEro, IEHHOCTHBIX OTHOLIEHUH: K TPy
KaK OCHOBHOMY CIIOCOOY JOCTHKEHHUS )KU3HEHHOTO
6J1aronoydus 4YeJoBeKa, 3aJ0Ty €ro yCIenHoro
npodeccHoHaAILHOTO CaMOOIIPEAEICHHS U
OLIYIICHHS] YBEPEHHOCTH B 3aBTPAIIHEM JIHE; K
MPUPOJIE KAK UCTOYHHKY JKH3HU Ha 3eMile, OCHOBE
CaMoro ee CyIIeCTBOBAHUS, HYKIAIOIICHCS B
3alIUTE U MOCTOSTHHOM BHUMAaHHH CO CTOPOHBI
YeJI0BeKa; K 3HAHUSAM KaK HHTEIUIEKTYaAIbHOMY
pecypcey, obecnieunBaronieMy Oyayiiee yenoBeka,
KaK pe3yJIbTaTy KPOIIOTINBOIO, HO YBIIEKATEILHOTO
yueOHOro Tpya

XUMUA
HEMETALJIOB

40

Co3aanue 0JaronpUATHBIX YCIOBHMA AJIST PA3BUTHS
COLMANILHO 3HAYMMBIX OTHOIICHUH IIKOJIBHUKOB, U,
HPEXe BCEro, IEHHOCTHBIX OTHOWIEHUH: K TPy
KaK OCHOBHOMY CIIOCOOY JOCTHKEHHUS )KU3HEHHOTO
6IaronoJy4us YeJIoBeKa, 3a0Ty ero yCremnHoro
npodecCHOHANLHOTO CaMOOIIPEACICHHS U
OLIYIICHHS] YBEPEHHOCTH B 3aBTPAIIIHEM JIHE; K
MPUPOJIE KAK UCTOYHHKY JKH3HU Ha 3eMIle, OCHOBE
CaMoro ee CyIIeCTBOBAHMUS, HYKIAIOIICHCS B
3alIUTE U MMOCTOSTHHOM BHUMaHHH CO CTOPOHBI
4eJI0BeKa; K 3HAHUSIM KaK MHTEJUIEKTYJIbHOMY
pecypcey, obecnieunBaronieMy Oyayiiee yenoBeka,
KaK pe3yJIbTaTy KPOIOTINBOIO, HO YBIIEKATEIILHOTO
yueOHOro Tpya

XUMUA
METAJLJIOB

22

Co3nanue 0aronpusTHBIX YCIOBHH JUIS Pa3BUTHS
COLIMAJIEHO 3HAYMMBbIX OTHOILIECHUI! [IKOJIFHUKOB, U,
NPEXe BCEro, IEHHOCTHBIX OTHOWIEHUH: K TPYIY
KaK OCHOBHOMY CIIOCOOY JTOCTIDKCHHUS JKU3HEHHOTO
6Iaronoydus 4eJI0BeKa, 3aJI0Ty €ro yCIEeIIHOTO
podecCHOHAILHOTO CaMOOIIPEAEIEHHS U




OLIYIICHHS] YBEPEHHOCTH B 3aBTPAIIHEM JIHE; K
NPUPOJIE KaK UICTOYHUKY KHU3HHU Ha 3eMJie, OCHOBE
CaMoro ee CyLIeCTBOBaHUS, HYK/IAlOLIEHCs B
3aIIMTE U MTOCTOSTHHOM BHUMaHHH CO CTOPOHBI
YeJIOBEeKa; K 3HAHUIM KaK HHTEJUICKTYaJIbHOMY
pecypcy, obecrnieunBaroneMy OyayIee 9eIoBeKa,
KaK pe3ynbTaTy KpOIOTIUBOIO, HO YBIEKATEILHOTO
y4eOHOTO Tpyia

OcHOBBI
OpraHNu4eCcKOu
XUMUH

11 - 1

Coznanue OJaronpHUATHBIX YCIIOBUH ISl pa3BUTHS
COLMAIbHO 3HAYUMBIX OTHOILICHUII [IKOJILHUKOB, U,
MPEXe BCEro, IEHHOCTHBIX OTHOLICHUH: K TPYIY
KaK OCHOBHOMY CIOCOOY JOCTIIKCHHS KHU3HEHHOTO
OJIaroMOTy4Hs YeJI0BEKa, 3aJI0Ty €ro YCICITHOTO
npo¢eCCUOHATBHOTO CaMOOTPEICICHUS U
OIYIICHUS YBEPCHHOCTH B 3aBTPAIIHEM JTHE; K
TPUPOJIC KaK UCTOUHUKY JKU3HHU Ha 3eMIie, OCHOBE
CaMoro ee CyIIeCTBOBaHUS, HYKIAFOLICHCS B
3aIIUTE U MOCTOSTHHOM BHUMaHHH CO CTOPOHBI
YeN0BeKa; K 3HAHUSAM KaK HHTEIUIEKTYAIbHOMY
pecypcy, obecneunBaroiieMy Oyayiiee 4eioBeka,
KaK pe3yJbTaTy KPOIOTIUBOIO, HO YBIEKATEIILHOTO
y4eOHOTO Tpyia

O06o01menue
cBeneHuii 00
7 JJIEMEHTaX U 3 - -
HEOpPTaHUYECK
HX BEIECTBAX.

Coznanue OJaronpHUATHBIX YCIIOBUH ISl pa3BUTHS
COLMAJIHO 3HAYMMBIX OTHOILICHHII [IKOJILHUKOB, U,
NPEXe BCEro, IEHHOCTHBIX OTHOLIEHUH: K TPYIY
KaK OCHOBHOMY CIIOCOOY JOCTIKEHHUS )KU3HEHHOTO
6J1aronoydus 4YeJaoBeKa, 3a0Ty €ro yCIenHoro
npodeccHoHAILHOTO CaMOOIIPEAEICHHS U
OLIYIIEHHS] YBEPEHHOCTH B 3aBTPAIIHEM JIHE; K
NpUPOJIe KaK UICTOYHUKY KHU3HHU Ha 3eMJie, OCHOBE
CaMoro ee CyIIeCTBOBAHMUS, HYKIAIOIICHCS B
3alIUTE U MOCTOSTHHOM BHUMaHHH CO CTOPOHBI
YeI0BeKa; K 3HAHUSAM KaK HHTEIUIEKTYaIbHOMY
pecypcy, obecneunBaroiieMy Oyayiiee 4eioBeka,
KaK pe3yJbTaTy KPOIOTIUBOIO, HO YBIEKATEIILHOTO
yueOHOro Tpya

HUmozo 136 9 15
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ba30BbIil ypOBEHb 3HAHUM U YMEHMU IIPOBEPSETCS IIPU MOMOILUM AUATHOCTUYECKUX MATEpUATIOB
caiita:  http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog/welcome.html, x koTopsiM

I[OGaBJIHIOTC}I 3alaHus TOBBIILICHHOT'O YPOBHH.

KanennapHo-temaTnyeckoe NJAHMPOBAHUE C UCNIOJIL30BAHNEM 000PYy10BaAHUSA
IIKO0JbHOI0 KBAaHTOpPUYMa 9 KJiacc

Ilnanupyemas HUcnoan3oBanue
jaara Ha3Banme Tembl/ypoka odopynoBanus
NMpoBeAeHUus «IlIxoJbHOTO
YpOKa KBAHTOPUYMA»
IToBTOpPEHHE OCHOBHBIX BONIPOCOB Kypca XuMuu 8 Kiacca
01.09.2022 1. Crpoenune aroma. [leproanuecknii 3akon J1.1.
MengeneeBa. XumMuueckas CBSI3b.
01.09.2022 2. Crpoenue atoma. [lepnonnueckwuii 3akon [[.1.
MenaeneeBa. XumMuueckas CBSI3b.
05.09.2022 3. OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIMHEHUM.
06.09.2022 4. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIMHEHUM.



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog/welcome.html

CTeXI/lOMeTpI/IH. KoaunyecTBeHHbIE COOTHOIIIEHUS B XUMHH.

08.09.2022

Mous - equHUIIA KOJIMYECTBA BELIECTBA.
MomnsipHas macca.

08.09.2022

Mous - equHUIIA KOJIMYECTBA BELIECTBA.
MomnsipHas macca.

12.09.2022

MaccoBast 101 dJIEMEHTA B COeIUHEHNU. BEIBO
¢dbopMyIibI BemecTBa. PacueTsl 1o ypaBHEHHSIM
XUMHYECKHX PEaKIUM.

13.09.2022

MaccoBasg nond dneMeHTa B coeqUHEHUNU. BEIBOI
dbopmysl BemmecTBa. PacueTsl mo ypaBHEHUSIM
XUMUYECKHUX PEAKLIUM.

15.09.2022

3akoH ABoranpo. MomisipHbIi 00bEM Ta3oB.
OTHOcCHUTENbHAS INIOTHOCTE ra3oB. PacueTsl mo
YpaBHEHUSAM XUMHUECKUX peakUui ¢ yyacTHUeM
ra3os.

15.09.2022

10.

3akoH ABoranpo. MoisipHbIid 00bEM Ta3oB.
OTHOcHUTENbHAS INIOTHOCTE ra3oB. PacueTsl mo
YpaBHEHUSAM XMMHUYECKUX peakUui ¢ yyacTHueM
ra3os.

19.09.2022

11.

Kosn4ecTBeHHBIE COOTHOLICHHS B XHMUH.
KonTtposnpHas pabota.

20.09.2022

12.

PacueTsl 10 ypaBHEHUAM XUMHUYECKUX PEAKLIMM,
B CJIy4ae, KOIZla OJTHO U3 PEarcHTOB HaXOAUTCA B
HEJIOCTATKE.

22.09.2022

13.

PacdeTtsl 0 ypaBHEHUSIM XUMUYECKUX PEAKIIUM,
B CJIy4ae, KOr/ia OJHO U3 pearecHTOB HaXOJIUTCS B
HEJOCTaTKe.

22.09.2022

14.

Brrarcnenust Macchl OJJHOTO U3 MPOTYKTOB
PEaKIu Mo Macce UCXOIHOTO BEUIEeCTBa,
COJICPKAIIETO OMPEAETICHHYIO JI0JII0 TPUMECEH.

26.09.2022

15.

BbrurcieHuss Macchl OJTHOTO U3 MPOTYKTOB
pEeaKIiu Mo Macce UCXOIHOTO BEUIECTBA,
COJICPIKAIIETO ONPEICICHHYIO JIOJII0 TPHUMECEH.

27.09.2022

16.

Brixon xumunueckoit peakuuu. Onpenenenue
BBIXOJ1A.

29.09.2022

17.

Brixon xumunueckoit peakuuu. Onpenenenue
BBIXOJ1A.

29.09.2022

18.

KonuuecTBeHHbIE COOTHOLIEHUS B XUMUU.
KoHnTtposibHas pabota

XuMUYecKasi peakuusi

03.10.2022

19.

Teopust 3EKTPOTUTUUECKON AUCCOLIUALINH.
3H€KTpOJ’II/ITBI n HGBHGKTpO.HI/ITBI.

Hudposas naboparopust
Releon ¢ garunkom
TEMIEPATYPHI (TEIIOBOI
a3 dexT pacTBOpEeHHS
BEILECTB), JaTUUK
3JIEKTPONPOBOAHOCTH
(3JIEKTPOIIUTHI,
HEIJICKTPOJIUTHI)

04.10.2022

20.

Teopus 3AEKTPOTUTUYECKON AUCCOLUALINH.
DIIEKTPOIUTHI U HEAIEKTPOIUTHI.

Hudposas naboparopust
Releon ¢ garunkom
AJIEKTPOIIPOBOTHOCTH
(BIHSIHEE PacTBOPHUTEIS Ha
JICCOIMAITHIO)

06.10.2022

21.

Jlucconmanusi KMCIOT, COJIEH, OCHOBaHHMIA.

06.10.2022

22.

Jlmccomuanus KUCIOT, COJIek, OCHOBaHHIA.

17.10.2022

23.

CwiibHBIC U ci1a0ble 2JIEKTPOIUTHL. CTeeHb

[{udposas mabopaTopus




JUCCOLIMAIINY. Releon ¢ natunkom
AIIEKTPOIPOBOTHOCTH
(cuiibHBIC U ci1aObIe
JIEKTPOJIUTEI)
18.10.2022 24. CunbHble U ciiadble 31eKTpoauThl. CTeneHb
JTMCCOLIMAIINY.
20.10.2022 25. KucnoTHoCTh cpefibl. BomopoaHbiii moka3ares. genli)gr?za;;?gl% E;Z(;)p: A
HoH runpokconus. JIOHOPHO-aKLENTOPHBII (ompenencrme pH pasIHEHEX
MEXaHHU3M 00pa30BaHUs KOBAaJEHTHOMN CBSI3U. cpen)
20.10.2022 26. KucnotHocTh cpeibl. Boopoiubiii mokas3arens.
Non rugpokconus. JJOHOpHO-aKIIENTOPHBIN
MEXaHU3M 00pa30BaHUs KOBAJCHTHOMN CBSI3H.

24.10.2022 [udposas nabopaTopus
Releon ¢ natunkom
3JIEKTPONPOBOAHOCTH

27. Peakuiuu HOHHOTO OOMEHa. (0coOEHHOCTh MPOTEKAHUS
peaKIuu HeHTpau3aium),
OropeTka, 103aTop o0bema
KUAKOCTH

25.10.2022 28. Peakium HOHHOTO OOMEHA.

27.10.2022 29. Peakiiuyu HOHHOTO OOMEHA.

27.10.2022 30. Peakiinu MOHHOTO OOMEHA.

31.10.2022 31. Tuaponus coneii Hudposas nadoparopus

' ' Releon ¢ natunkom pH

01.11.2022 32. 'maponus conei.

03.11.2022 [Hudposas madbopaTopus
Releon ¢ natunkom

33. DKcIepuMEeHTaNbHOE PellleHre 3a/1a4 M0 TeMe: 3IEKTPONPOBOAHOCTH
"DneKTpoIuTHYeCKast qucconuanus” (oOpa3oBanue comneit
aMMOHWUST)

03.11.2022 [udposas mabopaTopus
Releon ¢ natunkom

34. DKcriepuMeHTaIbHOE PElIeHUE 3a/1a4 0 TeME:
"DNeKTpoauTHYeCKas quccoruanus’ ?i)]re[gzz (e);g Iilljgilz)?{(:g{TpaHHH
10 JIEKTPOIPOBOTHOCTH)
07.11.2022 35. CBolicTBa HEOPraHUYECKUX COCTMHEHHI B CBETE
MIPEACTABICHUI 00 AIEKTPOTUTHUECKON
JIMCCOIMALIUH.
08.11.2022 36. CBoiicTBa HEOPTAaHUYECKUX COCTMHECHHUI B CBETE
IPECTaBICHUN 00 IEKTPOIUTHUECKOM
JIMCCOLIMAIINY.
10.11.2022 37. Teopust 3IEKTPOTUTUYECKON AUCCOLUAITHH.
KoHnTtposibHas pabota
10.11.2022 38. Oxucnenne U BOCCTaHOBJICHHE. TUNTHYHBIE genli)gr?za;;?gl% aﬁ(;)p: g
OKHUCJIUTEIN U BOCCTAHOBUTEIH. (usmenerue pH B xoze OBP)
14.11.2022 Hudposas nadboparopust
39. CocraBneHue ypaBHEHUH OKUCITUTEIBHO- Releon ¢ natunkom
BOCCTAHOBUTENIBHBIX PEAKIIUN. DIEKTPOHHBIN TEMIEPATyPhI
OaJtaHc. (B3aumoiericTBHE CynbhuUTa
HaTpHUs C NEPOKCHUIOM)
15.11.2022 40. CocraBiieHHE YpaBHEHUN OKUCIUTEIBHO-

BOCCTAHOBUTENBHBIX pEaKLUi. DIEKTPOHHBIN
OanaHc.




17.11.2022

41.

XUMUYECKUE UCTOYHUKHU TOKA.
DIIEKTPOXUMUYECKUI PSIJ HANIPSIKEHU N
METaJJIOB.

[udposas nabopaTopus
Releon ¢ natunkom

HanpsDKeHUs (CpaBHUTENIbHAS

XapaKTEePUCTUKA
BOCCTAHOBUTEIHLHOU
CIIOCOOHOCTH METAJLIOB)

17.11.2022 42. XuMu4ecKre HCTOYHUKH TOKA.
DIIEKTPOXUMUYECKUI P HANIPSIKEHU N
METaJIJIOB.
28.11.2022 43. DrexTponus. [TpuGop At ONBITOB €
HIIEKTPUYECKHM TOKOM
29.11.2022 44, D5eKTpoaus.
01.12.2022 45. Tunet OBP. PacctanoBka KO3 GHUIIMEHTOB B
OBP.
01.12.2022 46. Tunet OBP. PacctanoBka KO3 GHUIIMEHTOB B
OBP.
05.12.2022 47. OKUCANTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
KoHnTtposbHas pabota
06.12.2022 Hudposas nadboparopust
48. TernnoBsie 3QPEKTH XUMHUIECKUX PEAKITHH. Releon ¢ natunkom
TEMIEPATYPhI
08.12.2022 49. TennoBble 2P PEeKTHl XUMHUUECKUX PEAKIIHA.
08.12.2022 50. TenoBbie A((HEKTH XUMUUECKUX PEAKITHH.
12.12.2022 51. CkopocTh XUMHUYECKUX peakuui. KartanusaTopsl.
13.12.2022 [TpubGop a1 WiTrOCTpaIuu
. 3aBHCUMOCTH CKOPOCTH
52. CkopocTh XUMUYECKUX peakiuid. Karamuszatopsl. .
XUMHYECKON peakinu OT
YCJIOBUU
15.12.2022 [TpubGop a1 WiTHOCTpaIuu
53. 3aBHCUMOCTb CKOPOCTH PEaKLUH OT Pa3IMYHbIX | 3aBUCUMOCTU CKOPOCTH
dakTopoB. Permenue 3amay. XUMHYECKON peaKIuu OT
YCJIOBUU
15.12.2022 54. 3aBUCUMOCTbH CKOPOCTH PEAKIIMH OT Pa3TUIHBIX
¢axTopoB. Pemenue 3agau.
19.12.2022 55. O6parumbie peakiui. XUMHUYECKOE paBHOBECHE.
[Tpunnun Jle Ilarense.
20.12.2022 56. O6paTumble peakii. XMMUYECKOe paBHOBECHE.
[Tpuniun Jle [larensbe.
22.12.2022 57. Knaccuduxanus XMMAYeCKUX peakIuii 1mo
Pa3IUYHBIM MPU3HAKAM.
22.12.2022 58. Knaccuduxanus XuMHIeCKUX peakIuii 1mo
Pa3IUYHBIM MPU3HAKAM.
26.12.2022 59. 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
peakmuii. KonTposapHas pabota
27.12.2022 60. Xummueckue peakiun. KontpoiapHas paboTa
XuMHs HEMETALI0B
28.12.2022 61. O0mas xapakTepucTUKa HEMETAILIOB.
Oco0eHHOCTH TIEKTPOHHOTO CTPOEHUS, 001IIHe
CBOMCTBA.
28.12.2022 62. O0mas xapakTepucTUKa HEMETAILIOB.
Oco0eHHOCTH JIEKTPOHHOTO CTPOEHUS, 00IIIHe
CBOMCTBA.
09.01.2023 63. O01Iast XxapaKTepuCTUKA MOATPYIIIEI 3JIEMEHTOB
VIIA nepuoan4ecKkoi CUCTEMBI.
10.01.2023 64. Xnop. Anmapar jy1si poBeeHUS




XUMHUYCCKUX ITPOLECCOB
(ATIXP)

12.01.2023 65. XnopoBoaopon. ComstHas KUCIOTa U €€ COJH.
KavecTBeHHast peakiysi Ha XJIOPUI-HOHBI.
12.01.2023 66. drop. Bpom. Hox. Ocobennoctu dhropa.
Onpenenenue oaa.
16.01.2023 67. T'anorensl. 3aueTHas paboTa.
17.01.2023 68. OO01Iast XxapakTepucTUKa MOATPYIIIEI SJIEMEHTOB
VIA nepuoanyeckoil CHCTEMBI.
19.01.2023 69. Cepa u e€ coeTMHEHHUSI.
19.01.2023 Amnmapar Jyis IpOBEIEHUs
70. Cepa u e€ coequHEHHUS. XUMHUYECKHUX MTPOIIECCOB
(AITXP)
23.01.2023 71. Cepnas kucinora. OKHCIUTEIbHBIE CBOMCTBA
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
24.01.2023 72. Cepnas kuciorta. OKUCIUTENbHBIE CBOWCTBA
KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI.
26.01.2023 73. IlonmyyeHue 1 IpUMEHEHUE CEPHOM KHCIIOTHI.
KadecTBeHHast peakiiysi Ha Cyib(ar-HOHBL
26.01.2023 74. Tlony4yeHue 1 TPUMEHEHNE CEPHOM KUCIIOTHI.
KavecTBeHHast peakiysi Ha Cyib(ar-HOHBL
30.01.2023 75. Iloarpymnma kucinopoja. 3ayeTHas padboTa.
31.01.2023 76. OO01Iast XapaKTepUCTUKA MOATPYIIIBI 3JIEMEHTOB
VA nepuoanueckoi cucteMbl. A30T.
02.02.2023 77. Ammuak. Conu ammonusi. KauectBenHas
peaxiiysi Ha MOH aMMOHHSL.
02.02.2023 78. Ammuak. Conu ammonusi. KauectBenHas
peaxiiysi Ha MOH aMMOHHSL.
06.02.2023 Hudposas naboparopust
Releon ¢ gatunkom
79. Tlony4yenrne aMMuaKa U OTBITHI C HAM. AIIEKTPOIPOBOTHOCTH
(OCHOBHBIE CBOMCTBA
aMMHaKa)
07.02.2023 80. Okcumel a3ora.
09.02.2023 81. AzorHas kuciora. HutpaTsl.
09.02.2023 82. AzotHas kucnora. Hutparsi.
13.02.2023 83. ®ochop. Oxeun pochopa (V) u pochophuas
KHCJIOTA.
14.02.2023 84. ®ocdop. Oxcun pochopa (V) u pochophuas
KHCJIOTa
16.02.2023 85. [loarpynmna a3ota. 3aueTHas paboTa.
16.02.2023 86. MuHepasbHbIe y100peHusl.
27.02.2023 87. O6mas xapakTepruCTUKa OATPYIIHI 2JIECMEHTOB
IVA nepuondeckoil CUCTEMBI.
28.02.2023 88. AmnorpomnHbie MOAMBUKAIIMHN YTIEpOa.
Yraepoa. Yroms.
02.03.2023 89. YrapHspiii Ta3. YTIEKUCIbIN Ta3, yroJbHas
KucioTa u e€ conu. Kpyrosopot yriepona.
[TapHuKOBBIN (D PEKT.
02.03.2023 90. Yrapuslii ra3. YIJIeKUCIbli ra3, yrojibHas
kucinoTa u e€ comu. KpyroBopot yriepona.
[TapHUKOBBIN AP PEKT.
06.03.2023 [udposas nabopaTopus

91.

[Tomyuenue okcuna yriepona (I1V), uzydyenue ero
CBOICTB, pacrio3HaBaHHE KapOOHATOB.

Releon ¢ gatunkom
DIIEKTPONPOBOTHOCTH,




MarHuTHas MelIanka, Ipuoop
AJI TIOJTYYCHHS I'a30B

07.03.2023 92. lNonyuyenue okcuna yraepona (IV), uzyuenue ero
CBOWCTB, pacrio3HaBaHHe KapOOHATOB.

09.03.2023 93. Kpemnuii u ero coenuaenus. CTEKII0, KepaMuKa,
LIEMEHT, OETOH.

09.03.2023 94. KpemHuii u ero coenuaenus. CTEKII0, KepaMuKa,
LIEMEHT, OETOH.

13.03.2023 95. Tloarpymnma yraeposaa. 3aueTHas pabora.

14.03.2023 96. XuMuueckoe 3arps3HeHHE OKPYKarOIIeH Cpe bl
OKCHUJIAMH CEpPBI U a30Ta.

16.03.2023 97. DKcepuMEHTAIBPHOE PEIICHHE 3a7a4 110 TEME:
"Hemerasmibt"

16.03.2023 98. DkcnepuMEHTAIBPHOE PEIICHHE 3a/1a4 110 TEME:
"Hemertanmibt"

20.03.2023 99. Xumust HemetaiuioB. KonTponbsHas padora.

21.03.2023 100. Xwumwus sHemetasioB. KonTpoapHas padora.

XuMus METALJIOB

23.03.2023 101. TlomoxeHne METANIOB B MEPUOIUICCKOM
CUCTEME XMMHUYECKHX dJIeMeHTOB. CTpocHHE
aTOMOB METAJUIOB. MeTaJsTnuecKasi CBsi3b.

23.03.2023 102. TlonoxeHre METAIOB B TIEPUOAUUECKOM
CHCTEME XUMHUYECKUX dJIeMeHTOB. CTpoeHue
aTOMOB MeTaJUIOB. MeTamnueckast CBsi3b.

27.03.2023 103. OOmme cBOiicTBa METAJIOB.

28.03.2023 104. OOmwme cBOMCTBA METAJLIOB.

30.03.2023 105. CnocoOsbl mosyyeHust MEeTalIOB.
[IpuMeHeHne METANIOB B TEXHUKE.

30.03.2023 106. CrnocoObl mosy4eH st METaLIOB.
[IpuMeHeHne METAIIOB B TEXHUKE.

03.04.2023 107. Kopposust MeTaiioB. 3amura METALIIOB OT
KOPPO3HH.

04.04.2023 108. Kopposzust MeTaiioB. 3amura METAIIOB OT
KOPPO3HH.

06.04.2023 109. IllemovHbIe METAJIBI.

06.04.2023 110. IIlemo4HbIC METAJLIHL.

17.04.2023 111. Kanbuwmii - mpecTaBUTENb CEMEUCTBA
IEJIOYHO-3eMENIbHBIX METAJIJIOB.

18.04.2023 112. Kanbpumii - mpecTaBUTENb CEMEUCTBA
IEJIOYHO-3EMEJIbHBIX METAJIJIOB.

20.04.2023 113. AnroMuHWMIA.

20.04.2023 114,  AmomuHui.

24.04.2023 [udposas mabopaTopus

115, Keneso. Releon ¢ narunkom nasieHus
(oxuceHue xenes3a BO
BJIQYKHOM BO3/1yX€)

25.04.2023 116. Kene3o.

27.04.2023 117. DOxcnepuMeHTalIbHOE PELIEHHUE 3a/1a4 110
teme: "Meramibl".

27.04.2023 118. DxcnepuMeHTaIbHOE pElIeHUE 3a1a 10
teme: "Meramibl".

02.05.2023 119. Pemenue 3aga4d no teme "MeTtaiuisr"

04.05.2023 120. Pemenwue 3ama4 no teme "MeTayisr"

04.05.2023 121. Xwumwus metayioB. KonTposasHas padora.

05.05.2023 122.  Xwumus meramioB. KontponpsHas pabora.




OCHOBBI OPraHNYeCKOil XUMHHU

05.05.2023 123. Mmuoroobpa3ue opraHu4eCKuX COCTMHECHUM
U UX KJacCU(UKAIIUSL.

13.05.2023 124, Mmuoroobpa3ue opraHu4eCKuX COCTMHCHUM
U UX KJIacCU(UKaIIUSL.

13.05.2023 125.  VYrieBomopossl.

15.05.2023 126.  YrneBomopossbl.

15.05.2023 127. TlpupoaHble HCTOYHUKH YTIIEBOIOPOIOB.
Bub! yriieBogopoIHOTO TOTIMBA.

16.05.2023 128. IlpupoaHble HCTOYHUKH YTIIEBOIOPOIOB.
Buib! yriieBogopoIHOTO TOTIMBA.

16.05.2023 129. KwucnopoacoaeprxaIine OpraHu4ecKue
coenuHeHusi. COUPTHI U KAPOOHOBBIC KUCIIOTHI.

18.05.2023 130. Kucnopoacoaepxaiivie opraHuuecKue
coenuHeHusl. COUpTHI U KAPOOHOBBIE KUCIIOTHI.

18.05.2023 131.  Kupsl. YrieBonsl (TI10K032, Kpaxmall,
nesutrono3a). benku. Xumus u nua.

22.05.2023 132.  Kupsl. YrieBonsl (TI10K03a, Kpaxmail,
nesutrono3a). benku. Xumus u nuria.

22.05.2023 133. OcHoBbI opranndeckoit xumun. KontponbHas
pabora.

O0o0menne cBeleHNH 00 3JIeMEHTAX M HEOPTraHUYeCKUX BellecTBax

23.05.2023 134. 3akKoHOMEpPHOCTH W3MEHEHUS CBONCTB
AJIEMEHTOB, MPOCTHIX BEIIECTB M CBONCTB
COCIMHEHNN DIIEMEHTOB.

25.05.2023 135. Pemenue 3amau 3a kype "Xumust 9 knacc”

25.05.2023 136. IIpoGrembl 6€30MaCHOTO HCIIOTH30BAHUS

BEILIECTB U XUMHYECKUX PEAKIUH B
OBCEIHEBHOMN KU3HMU.
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