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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpaMma 1o XMMUH Ha YPOBHE CpeAHEro oomero o0pasoBaHusl pa3paboTaHa Ha OCHOBE
®enepansHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanmu B Poccuiickoit ®Denepanumn»,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (elepanbHON 00pa3oBaTElIbHOW MPOrpaMMbl CPEAHETO OOIIEro
obpazoBanusa(POIl COO), npencraBneHHbIXx B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEbHOM
crangaptre COO, ¢ yuérom KoHieniuu npemnopaBanus yaeOHOro mpeamera «XuMus» B 00pa30BaTelIbHbIX
opranm3anusix Poccutickoit ®deneparuu, peanu3yrolMX OCHOBHBIE 0Opa30BaTENbHBIC MPOrPpaMMBbI, U
OCHOBHBIX TOJI0KeHUH «CTpareruu pa3Butus Bocnutanus B Poccuiickoit deneparnuu Ha nepuon 1o 2025
roga» (Pacniopsbxenue IpasutensctBa P® ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha YpOBHE YINIyONEHHOrO M3y4YEeHUsS] 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4HOro oOpazoBanusi ydammxcsi 10-11 kmaccoB. M3ydeHue mpeamera, peamu3yeMoe B YCIIOBHUSIX
mddepeHIUPOBaHHOTO, MPOMUIBHOTO O0YYEHHs, MPHU3BAaHO OOECIEYHTh OO0IIE00pa30BATEILHYIO H
OOIIEKYIBTYPHYIO TOJITOTOBKY BBITYCKHUKOB INKOJbI, HEOOXOMUMYIO JJIs agalTalid UX K OBICTPO
MCHAIOUMIMMCS YCJIIOBUSAM JXKHU3HM B COHUYME, a TAKKE JId MPOAOKCHUA O6y‘~IeHI/I$I B OpraHusanuax
HpO(beCCI/IOHaHBHOFO 06pa3OBaHI/I$I, B KOTOPBIX XUMUA SABJIACTCA OI[HOI71 U3 IPUOPUTETHBIX JUCHUILIINH.

B nporpamme 1o XuMHuH Ha3HAYEHHE TpeaMeTa « XUMHUsD) TIOTydaeT MoApOoOHYI0 HHTEPIPETAIIUIO B
COOTBETCTBUU ¢ ocHoBononararomumu monoxenusmu GI'OC COO o B3anMO0OYCIOBICHHOCTH TeNeH,
CONep)KaHMs, pPE3yJbTaTOB oOOydeHUss © TpeOOBaHW K YPOBHIO TIOATOTOBKHA BBHITYCKHHUKOB.
CBHIETENECTBOM TOMY SIBIISTFOTCS CJIGAYIOIIUE BBITIONHSIEMBIE TPOrpaMMOi TI0 XUMHUH (DYHKIIHU:

e HH(DOPMAMOHHO-METOIMYECKAS,  pealn3aldsi  KOTOpoi  oOeclieuyuBaeT  TOJNyYEHHE
MIPEICTABJICHUS O IIENISAX, COJEePIKAaHUM, OOIIel cTpaTeruy o0ydeHus, BOCIIUTAHHUS M Pa3BUTHUS
00yJaronuXcsi CPEACTBAMH MPEMETA, H3Y9aEMOr0 B PaMKaX KOHKPETHOTO MPOQUIIS;

e  OpraHM3allMOHHO-IUIAHUPYIOIAsi, KOTOpas IpelyCMaTpUBaceT OIpEAEIeHUE: IPUHIIUIIOB
CTPYKTYPUPOBAHHUS U I1OCIIEI0BATEIbHOCTH U3yUCHUSI yUeOHOr0 MaTepualla, KOJIN4eCTBEHHBIX
U KaueCTBCHHBIX €ro XapaKTePHCTHK; MOAXOM0B K (OPMHUPOBAHUIO CONEPIKATEINBHON OCHOBBI
KOHTPOJIS U OLEHKM 00pa3oBaTelbHbIX IOCTH)KEHHM O0Oydaromuxcsi B paMKax HTOIOBON
aTTecTaluy B (hOpME €AUHOIO IOCYIapCTBEHHOI0 AK3aMEeHa 110 XUMHUH.

[Iporpamma aj1st yriiyOJIEHHOrO U3YUYECHUS XMMHH:

e  yCTaHaBJIMBAaeT HHBAPUAHTHOE IPEAMETHOE COAEPKaHKE, 00s3aTeNbHOE IS N3YUEHHS B PAMKax
OTAENBHBIX Hpoduiel, mnpengycMaTpuBaeT pacHpeneieHHe U CTPYKTYpHUPOBAaHHE €ro I0
KJIaccaM, OCHOBHBIM COZEPKaTeNbHBIM JIMHUSIM/pa3ienaM Kypcea;

e [aéT NPUMEPHOE paclpeleeHue Y4YeOHOrO BPEMEHH, PEKOMEHIyeMOro Uil H3y4eHUs
OTZAEIbHBIX TEM;

e [pensaraeT NPUMEPHYIO IOCIEA0BATENbHOCTD U3YUEHNS YUeOHOr0 MaTepHaa ¢ y4éToM JIOTHKH
MIOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX 1 MEKIIPEAMETHBIX CBSI3EH;

e [aéT METOIMYECKYIO MHTEPIpETAlHIo Lenell U 3amad M3ydeHHUsl mpeamera Ha yriryOnEHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX INPHOPUTETOB B CHCTEME CpemHero oolmero oOpa3oBaHUS,
COIEP)KAaTEeTIbHOM  XapaKTEepUCTUKU IUIAHUPYEMBIX Ppe3yJIbTaTOB OCBOGHUS OCHOBHOM
o0pa3oBaTeNbHON  MpOrpaMMBI  CpemHero  obmero  obpa3oBaHus  (JIMYHOCTHBIX,
MeTalpeIMETHBIX, IPEIMETHBIX ), a TAKXKE C YIETOM OCHOBHBIX BH/I0B y4eOHO-TI03HABATEIBHBIX
JNEeUCTBUM 00yJaromerocs 10 OCBOCHHUIO COJEp KaHUs IPeIMeTa.

Ilo BceM Ha3BaHHBIM MHO3UIMSIM B NPOrpaMMe 10 XUMHH INPEIYyCMOTPEHa HPEeMCTBEHHOCTh C
o0yyeHHEM XHMMUM Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHusl. 3a INpelesamMH yCTaHOBJIECHHOI
MPOrpaMMoi 110 XUMHUH 00513aTENbHON (MHBAPUAHTHOM ) COCTABIISIONICH COlepKaHMsI yueOHOro peaMera
«XUMHS» OCTAaETCsl BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTABJIIONIEH, KOTOpas MIOJDKHA
OIIPEIENATHCS B COOTBETCTBUY C HANIPaBJICHNEM KOHKPETHOTO MPOGMIIs 00ydeHHs.

B cootBerctBun ¢ xonuentryanbHeiMu nonoxkeHussMu GI'OC COO o HazHAYEHUHM NOPEIMETOB
0a30Boro u yriayOn€HHOro ypoBHel B cucreme qudQepeHIupoBaHHOrO 00yUYEeHUsI HAa YPOBHE CPEAHEro
obmero oOpa3oBaHUs XMMHUS Ha YpOBHE YIUIYOJEHHOrO HW3y4YEHHs HANpaBlieH Ha peasu3aluio



MPEEMCTBEHHOCTH C MOCIEAYIOUIMM 3TAllOM MOJIYYEHUS! XUMUYECKOTO 00pa30BaHUs B paMKax H3yUeHHUs
CHEHUAILHBIX €CTECTBEHHO-HAYYHBIX W XMMUYECKHMX AMCUUIUIMH B By3aX M OPraHHM3aLUsX CPEJHEr0
npodeccuoHanbHOro obpasoBaHus. B 3Toll cBsA3M wm3ydeHue mnpenmera «XHUMHS» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacIIMpeHHe M YIIyOJeHHE TEeOPeTUYEeCKOH M MPAaKTHYECKOH MOATOTOBKU
o0ydJarommuxcsi, BHIOPAaBIINX ONpPEACIEHHBIH NPOQUIL OOyUeHHs, B TOM YHCIE C IEepPCIEKTHBON
MOCIEAYIONIET0 MOTYYeHUS XHMHYECKOro oOpa3oBaHHS B OpraHU3alusX NpoecCHOHAIBHOrO
obpazoBanusi. Hapsny c atum, B cBere Tpeboanuit @I'OC COO k mimaHupyeMbIM pe3yJIbTaTaM OCBOCHUS
(denepanbHOl 00pa30oBaTEIBHON MpPOrpamMMbl CpPEIHEro oOIIero oOpa3oBaHMsI H3YYCHUE MpeaMeTa
«XUMHS» OPHEHTHUPOBAHO TAK)KE HA pellieHre 3a/1au BOCTUTAHUS U COLIMATILHOTO Pa3BUTHI 00yUaroImuxcs,
Ha (GOpPMUPOBaHHE Y HUX OOIIEHMHTEIUICKTYa IbHBIX YMEHHN, YMEHHI PallMOHANIN3AIMN yI4eOHOTO TpyIa !
0000IIEHHBIX CIIOCOOOB IEATEILHOCTH, UMEIOIIUX MEKIUCITUIUIMHAPHBIA, HAAPSIMETHBIN XapaKkTep.

CocraBisonmMy MpeaMeTa « XUMHS» Ha YPOBHE YTITyOJIEHHOT'0 H3YUEHHUSI SIBIISIOTCS YriTyOlEHHBIE
Kypchl — «Opranndeckas XxuMus»» U «O0IIas 1 Heopranudeckast Xumus». [Ipu onpenereHnn MOAX0I0B K
0oTOOpY M CTPYKTYPHOH OpTaHW3allMd COJEPKAHUS ITUX KypCcOB B MPOrpaMMe MO XMMHH 32 OCHOBY
npuHsTH nosiokeHus:t ®I'OC COO o paznmuusix 6a30BOro U yriryojaEHHOTO YPOBHEH H3yUYeHHs TPEIMETA.

OcHoBy cozepxkaHusi KypcoB «Opranmueckass xumusiy u «OOIIass ¥ HeOpraHW4yecKask XUMHUsD
COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUH W YMEHHH, OTHOCSIINXCS K 0a30BOMY YPOBHIO U3YUCHUS
npeaMeTa. JTa CHCTeMa 3HAHWU IMONydaeT OnpeieiEHHOe TEOPEeTHUYECKOe JOMOTHEHUE, TO3BOISIONIee
OCO3HAHHO OCBOHTH CYIIIECTBEHHO OOJNBIINI 00hEM (haKTOMOrndeckoro MaTepuana. Tak, Ha yriayOonéHHOM
YpOBHE M3YYEHHs MpeaMeTa odecliedeHa BO3MOKHOCTh 3HAYMTENBHOIO YBEIMYECHUS 00bEMa 3HAHUH O
XUMHYECKMX DJJIEMEHTaX M CBOWCTBAX WX COEAWHEHWH Ha OCHOBE pACHIMPEHHS U YriIyOJeHUs
HpeZICTaBHeHI/Iﬁ O CTpOCHUHU BEHICCTBA, XUMHUYECKOH CBSI3H U 3aKOHOMECPHOCTAX HNPOTCKaHUA peaKHHfI,
paccMaTpuBacMbIX C TOYKH 3pE€HUA XUMHUYECKOM KHHETUKH U TEPMOJUHAMUKU. HBy‘IeHI/Ie
neproanvYeckoro 3akoHa u Ilepmogudeckoil CHCTEMBI XHUMHYECKHX JJIEMEHTOB Oa3upyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHHYECKMX IMPEICTABICHUAX O CTPOCHWW aToMa. XHWMHYECKas CBS3b
OOBSICHACTCS C TOUKH 3PEHHS SHEPTeTHIECKIX N3MEHEHHH ITpH e€ 00pa30BaHMUU U pa3pyIIeHUH, a TAKXKE C
TOYKH 3pPEHUS MEXaHU3MOB e€ oOpa3oBaHus. V3ydyeHue THUIIOB peakiuii JOMOJHsIETCS (GOPMUPOBAHUEM
MIPECTABIIEHUH 00 AIEKTPOXMMHUYECKUX MPOIEccax M JEKTPOIM3€e paclllaBOB M PacTBOPOB BemlecTB. B
Kypce OpraHWYECKOM XUMHUHU IPHU PACCMOTPECHUU PEAKIIMOHHON CIIOCOOHOCTH COCIWHEHUN YIEIsIeTCS
oco0oe BHIMaHHE BOIIpocaM 00 AIIeKTPOHHBIX d(dekTax, 0 B3aNMHOM BIIMSIHAM aTOMOB B MOJIEKYyJlIaxX M
MEXaHU3MaXxX peaKiuu.

Oco0oe 3HaYeHNE UMEET TO, YTO Ha COIEpKaHNE KYpPCOB XMMHH YrITyOJIE€HHOTO YPOBHS W3YdEHUS
IUTS KITACCOB OIpenenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapaKTep JOMOTHEHHH K
o0miell cucreMe TPEIMETHBIX 3HAaHWI) OKa3bIBAIOT BIMSHUE CMEXHBIE MpEeAMETHL. Tak, Hampumep, B
COJIepaHNK TIPeAMeTa Ul KIACCOB XHMHUKO-(PHU3NYEeCKOro mpodwist Oomplioe 3HadeHne OyayT MMETh
3JIEMEHTHl y4eOHOTro MaTepHuana mo obmiei xumuu. [Ipn uzydennn mpenMera B JaHHOM CIydae akIeHT
Oyzer cmenaH Ha OOMIHOCTH METOAOB IMO3HAHMS, OOMIHOCTH 3aKOHOB W TEOPHHA B XMMHU M B (DU3HKE:
ATOMHO-MOJIEKYIISIpHAs TeopHs (MOJEKYIsIpHas TeopHsl B (PU3HKe), 3aKOHBI COXPAHEHUS MacChl U SHEPTHH,
3aKOHBI TEPMOJAWHAMUKH, JIIEKTPOIN3, IPEICTABICHIUS O CTPOCHUH BEIECTB U IPYTOE.

B To0 5xe BpeMs B comep:kaHnUU IpeMeTa T KJIaCCOB XUMHUKO-OHOIOrHYeCKOro PO I OOMbIIHi
YAETbHBINA Bec OyJeT UMEeTh OpraHudeckas XUMHs. B 5ToM ciydae mpemocTaBisieTcss BOZMOXKHOCTD IS
0oJiee 0OCTOSATENEHOTO PACCMOTPEHUST XUMUYECKON OpTraHU3aIiH KIETKH KaK OMOJIOTHYeCKOi CUCTEMEI, B
COCTaB KOTOPOH BXOIST, K MPUMEPY, TAKHE CTPYKTYpHbIE KOMITOHEHTHI, KaK JIUIH/IbI, OCJIKHU, YTIEBOIbI,
HYKJIEWHOBBIE KUCIIOTHI U Jipyrue. [Ipu 5ToM 3HaHHSA O COCTaBe M CBOMCTBaxX IMPECTaBUTENEH OCHOBHBIX
KJIACCOB OpPTaHMYECKHX BEIECTB CIY)KaT OCHOBOW JUIS M3YYEHUsS CYIIHOCTH TPOIECCOB (POTOCHHTE3A,
JIBIXaHHUSI, TUIIEBAPEHUS.

B mnane dbopmupoBaHUS OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOSHHS OOIIEHAYYHBIX METOJOB
MO3HAHMS W OIbITa MPAKTUYECKOTO NMPUMEHEHHS HAYYHBIX 3HAaHHWW H3y4YeHUE IpeaMera «XuMHs» Ha
yriryOnEHHOM YpOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SAX C YU€OHBIMH NpeaMeTaMH, BXOASIIMMHU B



COCTaB MpenMeTHBIX obnactell «EcTecTBeHHO-Hay4yHbIE MpenMeTh», «MaTeMaTrka U HHQOPMATHKa» H
«Pycckuil s3bIK U TUTEPATypay.

[Ipu m3ydyenun yueOHOro mpenmera «XUMHS» Ha YriyONEHHOM ypOBHE Takke, Kak Ha ypOBHE
OCHOBHOT'O U cpefiHero od1iero oopasoBanus (Ha 6a30BOM ypOBHE), 3a/1a4€ii IEPBOCTEN EHHON 3HAUNMOCTH
sBisieTcsi (OPMHPOBAHHE OCHOB HAayKd XUMHH KakK o00JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAaKTUYECKON JEATEIbHOCTH YEJI0BEKAa U OJHOIO U3 KOMIIOHEHTOB MHUPOBOM KYJbTYphl. Pemenue 3Toit

3a]a4u Ha YrIyOJNE€HHOM YpOBHE H3YUCHUS MpeaMeTa IpeanoiaraeT pealn3anuio TakuX Hesel, Kak:

(opMupoBaHUE MPEACTABICHUN: O MaTepPUAILHOM EIWHCTBE MHpPa, 3aKOHOMEPHOCTSIX U
MO03HABAaEMOCTH SBJICHUH Impupoabl, 0 MECTC XMMHU B CHCTEMEC CCTCCTBCHHBLIX HAYK U eé
BeAylIeH poiv B OOCCIIEUEHUH YCTONYHMBOIO Pa3BUTHS YEJIOBEUCCTBA: B PEUICHHM MPOOJIeM
9KOJIOTMYECKOMN, SJHEPTreTHUCCKOW U MUIIIEBON 0€30MMaCHOCTH, B PA3BUTHUH MEAMIIMHEI, CO3IaHUN
HOBBLIX MATCpHUaIOB, HOBBIX HNCTOYHUKOB OJOHEPIUHU, B 06ecnequ1/m panoHaJIbLHOI'O
MPUPOAOIIONB30BaHMS, B (DOPMHUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpHI 4eloBeKa, a
TaKXKe IKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U TIPUPOHON CPEJIe;
OCBOCGHHE CHCTEMBI 3HAHHH, JISKAIMUX B OCHOBE XMMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-
HAy4YHOU KapTHHBI MUpa: QyHIaMEHTAIbHBIX TOHSATHI, 3aKOHOB ¥ TEOPUI XHUMHH, COBPEMEHHBIX
Hpe)ICTaBJ'IeHI/Iﬁ O CTPOCHUH BCIICCTBA HA PAa3HbLIX YPOBHAX — aTOMHOM, HOHHO-MOJICKYJIAPHOM,
HaIMOJICKYIIIPHOM, O TEPMOAUHAMUUYCCKHUX W KHHCTHUYCCKHX 3aKOHOMCPHOCTAX IPOTCKAHHA
XUMHNYECKUX peaKuHﬁ, 0 XMMHWYECKOM pPaBHOBECHHU, paCTBOpax U AUCIEPCHBIX CHUCTEMAx, 00
O6IlII/IX Hay4YHBIX IPpUHIOUIIAX XUMHUYCCKOr'0o IIPOU3BOACTBA,

(hopmupoBaHre y OOYYAIOMIMXCS OCO3HAHHOTO TOHWMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUH I O0BSICHEHUS KITIOYEBBIX Hlleﬁ )51 Hp06HeM COBpeMeHHOﬁ XUMUH, I
OOBSICHEHUS W TPOTHO3WPOBAHUS SBJICHUN, WMEIONINX E€CTECTBEHHO-HAYYHYIO TIPHUPONY;
TPaMOTHOTO pelIeHHUs MPOoOJIeM, CBSI3aHHBIX C XMMHEH, IPOTHO3UPOBAHMS, aHAIN3a U OIIEHKH C
MO3UIUI  DKOJIOTHYECKON OE30MaCHOCTH IOCIEACTBHI OBITOBOM H  IPOM3BOJACTBEHHOMN
JeSITeTPHOCTH YEeNOBEKa, CBA3AHHON C XWMHYECKHM MPOM3BOJICTBOM, HCIIONH30BAHHEM U
epepabOTKOM BEIIECTB;

yrTyOJIeHue MPeCTaBICHUH 0 HaydHBIX METO/IaX TTO3HAHUSI, HEOOXOUMBIX JUTS TPUOOPETEHUS
YMEHUU OpHUEHTHPOBATHCSI B MHUPE BEIIECTB M OOBSICHEHHS XMUMHUYECKUX SBIICHHUH, NMEIOIINX
MECTO B MIPHUPOJIE, B TPAKTHUECKON AEATEIHHOCTH U TOBCETHEBHOM KU3HHU.

B muane peanm3anum TMEpBOOYEPEAHBIX BOCIUTATEIBHBIX W PAa3BUBAIOMMX (DYHKIMHA IETOCTHOM
CHCTEMBI CPEAHEro oomero oOpa3oBaHus MpH U3YyIEHUH TpeaMeTa «XUMUs» Ha yriIyOJEHHOM ypOBHE
0c00yI0 aKTyaJTbHOCTh MPUOOPETAIOT TaKKe LENN U 3aa49H, KakK:

BOCIHTaHWE YOEXKIEHHOCTH B ITO3HABAEMOCTH SIBICHHH MPHUPOIBI, YBAXKECHHS K IIPOIECCY
TBOPYECTBA B 0OJIACTH TEOPETHUECKUX U MPUKIIAIHBIX UCCIEIO0BAHUNA B XUMUH, (POPMHUPOBAHNE
MHPOBO33PEHUS, COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pasBUTHE MOTHBAIMM K OOYYEHHIO M TIO3HAHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIMTAaHHIO HA OCHOBE YCBOGHHS OOIICUEIOBEYECKUX [IEHHOCTEH;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYAJIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH
oOyuarormmxcs, (OpMHUPOBaHHE Yy HUX CO3HATEIHHOIO OTHOIIEHHS K CaMOOOpa3OBaHUIO U
HENpPEeprIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIENTHOW MPOpeCCHOHANBHON U 00IIEeCTBEHHOM
JeATETbHOCTH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3JI0pPOBBIO M MOTPEOHOCTH B 3I0POBOM
o0pase KU3HU;

(dopMupoBaHME YMEHHWII ¥ HaBBIKOB PasyMHOI'O  IPHUPOIONONB30OBAHUS, Pa3BUTHE
9KOJIOTHUECKOH KYJIBTYpBhI, MPUOOPETEHHE OIBITa OONIECTBEHHO-TIONE3HOH HIKOJIOrHYECKON
JeATEITbHOCTH.

OOmee 4nMCI0 YacoB, MPEAYCMOTPEHHBIX IS M3YYCHHS XMMUHU Ha YTIyOJIIEHHOM YPOBHE CpEIHEro
obmiero obpasosanus, cocraBisier 204 gacos: B 10 xiacce — 102 gaca (3 ywaca B Henemo), B 11 kimacce —
102 gaca (3 4aca B HeZeNO).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHNYecKOil XMMHHM.

[Ipeamer u 3Ha4YeHWE OPraHMYECKOW XWMHUH, MPEACTABICHHE O MHOrooOpa3wH OpTaHUYECKHX
COCIMHEHUM.

DJNEeKTpOHHOE CTPOCHHE aToMa YIJIepoia: OCHOBHOE M BO30YKAEHHOE COCTOSIHUS. BaneHTHBIE
BO3MOXKHOCTH aToMa yriiepoja. XUMHUYecKasl CBsI3b B OPraHUYECKHX COCAMHEHHAX. THUIIBI THOpUAN3aUuH
aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBs3M (OOMEHHBIH M JJOHOPHO-
aKIenTopHbIi ). THUIbl IepeKPhIBAHMS ATOMHBIX OpOUTasie, 6- U T-cBsi3u. OMHAPHAS, IBOMHAS U TPOHHAS
cBs13b. CrocoOBI pa3phiBa CBsI3el B MOJIEKYJIaX OpraHU4YecKuX BellecTB. [loHsATHE 0 cBOOOTHOM pajuKaie,
HyKJIeohuIIe u deKTpoduIe.

Teopus crpoeHust oprannueckux coeanHeHuit A.M. byTiepoBa 1 coBpeMeHHbIE MIPEJICTABIECHUS O
CTPYKTYpe MOJIEKYJ. 3HAu€HHEe TEOPHHM CTPOEHHsS] OpPraHHMYECKHMX COEIUHEHHH. MOomeKysspHble Hu
CTpyKTypHBIEe (GopMynbl. CTpYKTypHBIE (QOPMYIBI pPa3IHYHBIX BHJOB: pa3BEPHYTas, COKpaliéHHas,
ckenerHas. M3omepus. Bujasl m3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE d((QEKTHl B
MOJIEKYJIaX OPraHWYECKUX COEJMHEHNH (MHIYKTUBHBIA U ME30MEPHBIH 3(PPEKThI).

[Ipencrarnenue o KiaccupuKaMy OpraHUYecKUX BemecTB. [IoHATHE 0 PYHKIIMOHATBLHOMN TPYyTIIIE.
I'omonorus. I'omonormueckne psgsl. CucteMaThdeckas HOMEHKIATypa OPTaHWYECKHX COENWHEHUN
(TUPAC) u TpuBHanbHbIC HA3BaHUs OTACTBHBIX MTPEICTABUTENICH.

OcobeHHOCTH W KJIacCH(UKALUS OpraHrueckux peakiuil. OKHCINTEThbHO-BOCCTAHOBUTEILHBIC
pEeaKnuyu B OPraHMYECKOW XUMUH.

OKcHepuMEeHTaIbHbIE METO/bl U3YyUCHHUS BELIECTB U X NIPEBPAILCHUI: 03HAKOMIIEHHE C 00pa3LiaMu
OpPTaHMYECKHX BEIIECTB U MaTEPHAIAMU HA UX OCHOBE, OIBITHI 10 IIPEBPAILICHUIO0 OPTAaHUYECKHUX BEIIECTB
IIpU HarpeBaHuM (IU1aBjeHUE, OOYyIJIMBaHHWE U TOPEHHME), KOHCTPYHPOBaHHE MoOJENEH MOoJeKyll
OpPTaHWYECKHX BEILECTB.

YraeBoaopoasbl.

Ankansl. ['omonormueckuil psim ankaHoB, oOmiast ¢Gopmyna, HOMEHKJIATypa W H30MEpHs.
DNeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOSHIE MOJIEKYJT aKaHOB, SP>-THOPHIM3AINS AaTOMHBIX OpOUTATeit
yriaepona, 6-cBs3b. du3nyueckre CBOMCTBA alIKaHOB.

XUMUYECKAE CBOWCTBA aJKaHOB: PEAKIHHA 3aMEIICHUS, HW30MEpH3aluM, JETHAPUPOBAHMUS,
LIUKIW3alUy, THPOIN3a, KPEKWHra, ropeHus. IIpencrtaBieHue o0 MexXaHM3ME PEaKIHUN paguKalIbHOIO
3aMEIICHNUS.

Haxoxxnenue B mpupoze. CriocoObl MOTy4YeHUs] U IPUMEHEHHE aIKaHOB.

Hukmoankaner. OOmas ¢opmyna, HOMEHKIatypa u u3zoMmepus. OCOOEHHOCTH CTPOCHUS W
XUMHUYECKUX CBOMCTB MajbIX (IIUKJIOMPONAaH, MUKIOOyTaH) W OOBIYHBIX (IMKIIOTMIEHTAaH, ITMKJIOTEKCaH)
UKI0anKkaHoB. CIIOCOOBI MTOMyYeHUsI U IPUMEHEHHE [TUKIO0AJIKAHOB.

Ankenpl. ['omonornueckuil psan ankeHoB, obOmas ¢opmyna, HOMEHKIATypa. OJIEKTPOHHOE W
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJIKEHOB, SP>-THOPHIM3AIs aTOMHBIX OpOUTANell yrieposa, 6- U
n-cBsi3u. CTpyKTypHass M TeoMerpuueckas (Luc-TpaHC-) u3oMepus. Pusnyeckue CBOWCTBA aJIKEHOB.
XUMHYECKHE CBOWCTBA: peakUUU MPUCOCAWHEHUS, 3aMELICHHA B O-TIOJOXEHHE NpU JBOHHON CBS3H,
nonuMepu3anui 1 okuciaenus. IIpasuino MapkoBHHKOBa. KadecTBeHHbBIE peaklMM Ha JBOMHYIO CBSI3b.
CriocoObl OTyYeHHsI 1 IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaganeHoB (CONpsDKEHHbBIC, M30JIMPOBAHHBIC, KYMYIUPOBAHHDLE).
Oco0eHHOCTH 3NEKTPOHHOTO CTPOCHUS M XUMHYECKHX CBOWCTB CONPSDKEHHBIX IUeHoB, 1,2- u 1,4-
npucoeannenue. [loaumepuzanust conpsokEHHBIX aueHOB. CrocoObl MOMy4YEeHUS] W NpPHUMEHEHHE
aJKaJHEHOB.



Ankunel. ['oMonoruyeckuil psaj ankuHOB, oOmas Qopmyma, HOMEHKIAaTypa WM HW30MEpHsl.
DNeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aIKHHOB, SP-THOpUAN3AIN aTOMHBIX OpOUTaei
yraepona. @Pusnyeckue CBOWCTBA aJKMHOB. XHUMHMUECKHME CBOWCTBA: pPEAKIMHU IPHUCOEIUHEHMUS,
JUMEpPH3allud U TpUMEpU3alMH, OKHcIeHUs. KucCIoTHblE CBOMCTBAa ajIKMHOB, MMEIOLIUX KOHIIEBYIO
TpOiHYIO CBsi3b. KauecTBeHHBIE peakuuyd Ha TPOHHYIO CB3b. CHocoObl MONyuyeHHs W MPUMEHEHHE
AJIKHOB.

ApomaTuvecKkue YriaeBoAoponabl (apeHbl). ['oMorioruueckwii psia apeHoB, oOmas Qopmyna,
HOMEGHKJIATYpa W H30MEpHUs. OIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJbl OeH3oma.
dusnueckne CBOMCTBAa apeHOB. XUMUYECKUE CBOMCTBA OEH30J1a M €0 TOMOJIOTOB: PEAKIMH 3aMEICHHS B
OCH30JLHOM KOJIBIIE M YIJICBOAOPOTHOM paauKaie, PEakiHH MPHUCOCAUHEHHs, OKHUCIECHHE TOMOJIOTOB
OcHzoma. [IpeacraBieHre 00 OPUEHTUPYIONIEM JCHCTBHM 3aMECTHTENCH B OCH30JIBHOM KOJbIIE Ha
MpUMepe aJIKWIBHBIX PaJWKaloB, KapOOKCHUIBHOM, THAPOKCHIBHON, aMHHO- M HUTPOTPYIIBI, aTOMOB
ranoreHoB. OcCOOEHHOCTH XUMUYECKUX CBOMCTB ctupoina. [lonumepuzanus ctupona. CriocoObl OIydeHus
Y IPUMEHEHHE apOMATHYECKUX YTIEBOJOPOIOB.

[pupoansiii ra3. [lomytHbie HedTaHbIe Ta3el. HedTh 1 e€ mpoucxoxaenne. KameHHbIH yroms u
mponykTel ero mnepepaborku. CrmocoObl mepepaboTku He()TH: TEperoHka, KPEKUHT (TepMUYECKHid,
KaTtanuTuueckuil), pudopmunr, nuponu3. I[IpoaykTel mepepaOOTKH HePTH, WX TPUMEHEHHE B
MPOMBIIIICHHOCTH U B OBITY.

['enerndeckas CBA3b MEXIY Pa3TUYHBIME KJIACCAMH YTIEBOAOPOIOB.

DJNEeKTPOHHOE CTPOSHHE TaJIOTeHIIPOM3BOAHBIX YIIIEBOAOPOIOB. Peakiiny 3amelenns rajoreHa Ha
THAPOKCOTPYIITY, HUTPOTPYIIY, IMAHOTPYIIy, aMHHOrpymmy. JlelicTBue Ha TalOTEeHNPOWU3BOTHBIE
BOJIHOTO M CIIMPTOBOIO pacTBOpa MENOUYM. B3auMoneicTBue AUTaIOr€HAIKAHOB C MAarHUEM W IIUHKOM.
[loHATHE O METAUIOOPTAHUYECKUX COETMHEHMSIX. VICTIONb30BaHNe TaIOTeHITPOU3BOIHBIX YTIIEBOIOPOI0B
B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BELIECTB.

DKCIIepUMEHTAJIbHBIE METOJbl M3YYECHHsS BEIIECTB M WX IPEBpAIlCHUI: M3ydeHHe (Gu3ndeckux
CBOJCTB YIJIEBOZOPOAOB (PaCTBOPUMOCTb), KAUECTBEHHBIX PEAKIUH YIJIEBOIOPOJOB Pa3INYHbIX KIIACCOB
(oOecrBeunBaHue OpOMHONM WJIM MOIHOM BOJABL, pPacTBOpa II€pMaHIraHaTa Kajus, B3aUMOZICHCTBHE
alleTWJICHa ¢ aMMHAYHBIM PacTBOpoM okcuma cepedpa(l)), kadecTBeHHOe OOHapyKeHHE yriepoja
BOJIOPOJIa B OPraHMYECKUX BEIIECTBAaX, IOIy4YEHUE ITIWICHA U U3yYEHHUE €r0 CBOMCTB, O3HAKOMJICHUE C
komtekuusamMu «Hedts» n «Yroms», ¢ oOpasmaMu IUIacTMace, KaydyyKoOB M PE3HHBI, MOAEIHPOBaHHE
MOJIEKYJI YTIIEBOJOPOAOB U raJIOrCHIIPOM3BOAHBIX YITICBOAOPOIOB.

Kuciiopoacoaep:kauue oprannyeckue coeJuHeHHUsl.

[IpenencHple omHOoaToMHBIE cUPTHL. CTpoeHHWE MONEeKyn (Ha MpUMepe MeTaHoja W ATaHOoIa).
I'omonormaeckuit psia, obmas dhopmyna, U3oMepws, HOMEHKIaTypa W Kimaccudukarms. Puznyeckue
CBOMCTBa IPEACIBbHBIX OAHOATOMHBIX CIUPTOB. BONOpomHBIE CBSI3M MEXIY MOJIEKYJIAMH CIIUPTOB.
XUMHUYECKHE CBOWCTBA: PEAKIMM 3aMEIICHUs, OeruApaTallid, OKHCJICHHUS, B3aUMOICHCTBHE C
OpPraHMYeCKMMHU M HEOpPraHMYECKUMHU KHciaoTaMu. KadecTBeHHas peakuusi HAa OJHOATOMHBIE CIUPTHL
JeiicTBre OSTaHONAa W METaHONA Ha OpraHm3M dYenoBeka. (CrmocoObl TONyYeHUS H TPUMEHEHHE
OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢guprl, HOMEHKNATypa U n3oMepusi. OcoOeHHOCTH (PU3NUECKUX U XUMHUYECKUX CBOWUCTB.

MHOroatoMHbl€ CIUPTHI — 3TWICHIJIMKOIb M IMunepuH. Pu3ndeckue U XUMHUYECKHE CBOMCTBA!
peaKury 3aMelIeHus], B3auMOACHCTBHE C OPTraHNYECKMMH U HEOPTaHMYECKUMHU KUCIOTaMH, Ka4eCTBEHHAS
peakurss Ha MHOrOaTOMHble CHHMpTHl. lIpencraBieHne O MeXaHU3ME peakUud HyKIeo(QUIBHOro
3ameriennd. [lelictBue Ha opranusM denoBeka. CrocoObl MOMyYeHUS W NMPHUMEHEHHE MHOI0ATOMHBIX
CIIMPTOB.

@®enon. CrpoeHHE MOJEKYJbl, B3aWUMHOE BIHUSHHAE THAPOKCOTPYIIBl W OEH30JBHOrO sifpa.
®dusnueckue cBoiicTBa GeHona. OcoOOEHHOCTH XMMHUECKUX CBOMCTB (peHona. KayecTBeHHBIE peakuy Ha
¢enon. Tokcnunocts (heHona. CrocoObl nmoxydeHusl U npuMeHeHue ¢enona. denonadopmanbaeruaHas
cMoa.



KapOonuibHbie COenMHEHUs] — ajbJeTHUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUIILHOM
rpymnmnsl. 'oMonoruueckue psasl anbJerHIoB U KETOHOB, 00mas ¢popMyiia, H30MepHsl 1 HOMEHKJIATYpa.
dusnueckne CBOMCTBA albAETHA0B U KETOHOB. XMMHYECKHAE CBOMCTBA aJIbJETHA0B U KETOHOB: PEaKLUU
npucoearHenns. OKUCIeHUE ajbIeTHI0B, KaYeCTBEHHBIC PEeakIMy Ha anbaeruasl. CiocoObl MOTydeHus U
MpPUMEHEHHE ajbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE KUCTIOTHI. OCOOEHHOCTH CTPOSHHUS MOJIEKYN KapOOHOBBIX
Kucnot. M3omepust 1 HOMeHKNaTypa. Dusnyeckne CBOWCTBA OJHOOCHOBHBIX MPEAENTBbHBIX KapOOHOBBIX
KACIOT. BomopomHbie CBS3W MEXAy MOJNEKylIaMH KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBA:
KHUCJIOTHBIC CBOMCTBA, peakius STepu(UKalUM, PEaKIUH C YYacTHEM YIJIEBOAOPOTHOTO pajHKana.
OcobeHHOCTH CBOMCTB MypaBbHHOM KHCIOTHI. [IOHATHE 0 IPOU3BOAHBIX KAPOOHOBBIX KHCIOT — CIIOKHBIX
a¢upax. MHOrooopasue kKapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIbHBIX H apOMaTHUYCCKUX
KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpeacTaBuTenu BhICHINX
KapOOHOBBIX KHCJIOT: CTEApUHOBAs, MajJbMUTHHOBAs, OJICHMHOBAsS, JIUHONEBAs, JUHOJIEHOB8As KUCIIOTHI.
CriocoObl IoTydeHHs ¥ IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie a¢upsl. ['omonormdeckuit psg, oOmas ¢dopmyna, H30MepHs M HOMEHKJATypa.
DU3NYECKME U XUMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIION U LIEIOYHOM Cpele.

Kuper. CtpoeHue, Gpu3nyueckue U XUMUYECKHE CBOMCTBA XKHUPOB: TUAPOIN3 B KUCION W MICITOYHON
cpene. OCOOEHHOCTH CBOKMCTB JKHPOB, COACPXAIINX OCTATKU HEMPEACIbHBIX KUPHBIX KUCIOT. JKUpbI B
MIpHUpPOJIE.

MbLIA KaK COMM BBICIITUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

OOmiast xapakTeprcTiuKa yriieBoJoB. Knaccudukanus yriieBoJoB (MOHO-, - U TIOJHCAXaPUIbI).
MoHocaxapupl: TIIIOK03a, (pPYKTO3a, Tanakro3a, prdo3a, JNe30KcHpnOo3a. du3nueckue CBOWUCTBA H
HaXO0XXACHUEC B IIPUPOIC. doTtocuHTE3. XMMHYECKHE CBOMCTBA TIIIOKO3HI: pE€aKknuun C ydaCTUEM CIIMPTOBBIX
U aNbAETUAHON TPYMII, CIIUPTOBOE M MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHne TiIioKo3sl, e 3HaueHHE B
KHU3HEIEeATEIbHOCTH OpraHu3Ma. Jlucaxapuapl: caxapo3a, MajlbTo3a M JlakTo3a. BoccraHaBiuBaromue u
HEBOCCTaHaBJIMBAIOIIKe qucaxapunasl. ['uaponus nucaxapunos. HaxoxneHue B npupoae U IpUMEHEHUE.
[Tonucaxapunapl: Kpaxmaj, ITIMKOIeH U Ie/unoio3a. CTpoeHne MakpOMOJIEKyd Kpaxmaia, IIMKOreHa U
1euItoa03bl. U3nyecKrue CBOMCTBA KpaxMalia v LEJUTI0JI03bl. XUMHUYECKUE CBOMCTBA Kpaxmala: THIAPOIU3,
Ka4yeCcTBEHHasl peaklus ¢ HOAOM. XHUMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: THAPOIM3, MONydeHUuEe 3(UpoB
1emTiono3bl. [loHsTHEe 00 NCKYyCCTBEHHBIX BOJIOKHAX (BHCKO3a, AlleTaTHBIN MIENK).

OKCIepUMEHTaIbHbIE METOABI U3YUEHHsI BELIECTB M UX IIPEBPALLECHUI: pACTBOPUMOCTD PAa3IU4HBIX
CIMPTOB B BOZAE, B3aUMOJEICTBUE 3TaHONA C HATPUEM, OKHMCIEHHE ITHJIOBOIO CIHMpTa B albleru] Ha
packan€HHOW MEIOHOH IPOBOJIOKE, OKHCIEHHE ITHJIOBOTO CIHPTAa AUXPOMATOM Kajus (BO3MOXHO
UCIOJIb30BaHME BUAECOMATEPHANIOB), KA4yECTBEHHBIC pEAKIMM HA aIbJeruibl (C THAPOKCHIOM
miammurcepedpa(l) u ruagpoxcumom Menm(ll)), peakmust roumepmua ¢ ruapokcumom  memu(ll),
XMMHYECKUE CBONCTBA PACTBOPA YKCYCHOM KHCIIOTBI, B3aUMOAEIHCTBIE PAacTBOPA IIFOKO3bI C THAPOKCHIOM
menu(ll), B3ammopeiicTBre Kpaxmana ¢ HOJI0M, pPelleHNe SKCIIEPIMEHTAIBHBIX 3a/1a4 110 TeMaM «CITUPTHI
u (heHoIB, «KapOoHoBBIEe KUCIOTHI. CIOXKHBIE YQUPBD).

A30Tcojepikale OpranuyecKkue coeHeHusl.

AMHHBI — OpraHuyecKkue Mpou3BOAHbIC amMMuaka. Kinaccudukauus aMHHOB: anddaTHUecKue U
apoMaTHyYecKHe; NepBUUHBIC, BTOPHUHBIC U TpeTHUHbIe. CTpOoeHHEe MOJIEKYI1, o0mIast hopmysa, uzoMepus,
HOMEHKJIaTypa U (pu3nyeckue CBOWCTBA. XMUMHYECKOE CBOWCTBA ann(aTHUECKUX AMHHOB: OCHOBHBIE
CBOMCTBa, AaJKWIMPOBAHWE, B3aUMOACHCTBHE IIEPBUYHBIX aMHHOB C a30TUCTON kucnoroi. Conn
AJIKMJIAMMOHUSI.

AHWIMH — [IpeACTaBUTENb aMUHOB apoMaTHyeckoro psiaa. CtpoeHre aHwiInHA. B3anMHoe BiusiHIe
TPy aTOMOB B Mojekyle aHuinHa. OCcOOEHHOCTM XMMHYECKMX CBOWCTB aHMiIMHA. KauecTBeHHbIE
peakunu Ha aHIMH. CriocoOb! MOTY4EHHs ¥ IPUMEHEeHne anudaTnieckux aMiuHoB. [loaydeHne annnmHa
U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u u3zomepusi. OTHelbHbIE NPEICTABUTENH O-aMUHOKHUCIIOT:
[JIMOMH, anaHuH. Du3nueckue CBOMCTBA aMHHOKHCIOT. XHMHYECKHE CBOMCTBA aMMHOKHCIOT Kak



aM(OTEpHBIX OPTaHUYECKUX COSTMHEHWH, peaKlus MOIMKOHICHCAIMH, 00pa30BaHUe MENTHIHON CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOSIU3 MENTHIOB.

Benku kax mpupomHsie monuMmepsl. [lepBuuHas, BTOpUYHAS M TpPETHYHAs CTPYKTypa OENKOB.
XuMHUecKre CBOMCTBA OENKOB: THAPOIN3, JeHATYpalLusl, KAUeCTBEHHBIC PeaKK Ha OSTKH.

DKcnepuMeHTalbHbIE METO/IBI M3YUEHHsI BEIIECTB U UX MPEBPAILleHNI: pacTBOpEHKE OEIKOB B BOJIE,
AcHaTypanus 6€J'IKOB IIpy Harp€BaHuu, IBETHLIC PCAKIIMU HA 6€HKI/I, PEHICHUEC OKCIICPUMCHTAJIbHBIX 3a/1a4
mo TeMaM «A3oTcofepiKalue OpraHuveckue coenuHeHus» U «PacrmozHaBaHuWe OpPraHMYECKUX
COCIMHEHUI».

BrbicokomoJieKyJIsIpHbIe COeNHEHNS.

OCHOBHBIE ITOHATHS XUMHUH BBICOKOMOJICKYJIAPHBIX COCI{HHGHHf/ii MOHOMCED, TOJIUMEP, CTPYKTYPHOE
3BEHO, CTEMEHb IOJIMMEPU3AlNY, CpenHsAs MoJeKkyaspHas wmacca. OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC):[I/IHCHI/Iﬁ — [MoJIMMEpHr3alud 1 MOJIMKOHACHCAIIUA.

[Tomumepubie Matepuansl. [lmactmaccel (MONMMATHIIEH, TIOJWIIPONUIIEH, TTOJWBUHUIXJIOPHU/,
MOJIMCTUPONI, TOJMMETHIMETaKpUiIaT, TIOJUKapOOHATHI, TONMATWIEHTepedTanaT). YTWIU3alui W
nepepaboTKa MiacTHKa.

OnacToMepsl: HaTYpallbHBIH KaydyK, CHHTETHYECKHE KaydyKu (OyTajneHOBBIH, XJIOPOIPEHOBBIH,
M30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

Bonokna: HaTypaisHEIE (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCK03a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH U JIABCaH).

[MonumMepbl crnenuanbHOTO Ha3HaueHWs (TedioH, KeBlap, 3JIEKTPONPOBOJISIINE ITOIUMEPHI,
OuopasnaraeMble MOJUMEPHI).

OKCTepUMEHTATbHBIE METOBI H3yUEHUS BEIIECTB U UX MPEBPAIICHNNA: 03HAKOMJICHHE ¢ 00pa3IiaMu
MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIAaCTMAacCC, Kay4yKOB, PCHICHHUEC SKCICPUMECHTAJIBHBIX 3aaa4 110
Teme «Pacmo3HaBaHme MIaCTMACC W BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxnenue MomekymsapHOH (GOpPMYNIBl OpraHUYEeCKOTO COEOUHEHHS] I10 MAacCCOBBIM JOJSIM
3JIEMEHTOB, BXOJISIINX B €r0 COCTaB, HAXOXKJCHHE MOJIEKYIAPHON (POPMYITBI OPraHNIECKOr0 COSAMHEHNUS
o Macce (00bEMy) MPOIYKTOB CropaHus, 10 KOJHYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB PEAKIIU U
W/WIIM UCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HhOPMYIIbI OPTaHUYECKOro BEIECTBA Ha OCHOBE
ero XUMHUYECKUX CBOMCTB HMIIM CITIOCOOOB TONYYEHUS, ONMpeeNieHIe JOIH BBIXOAA MPOAYKTa PEaKIuu OT
TEOPETHIECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanmzamusi MeXIpenMeTHBIX CBsA3ed NpW HM3YYeHWH oOpraHudeckoir xmmmnu B 10 Kimacce
OCYIIIECTBIIIETCS Yepe3 MCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk M TMOHATHH,
MIPUHSTHIX B OTACTBHBIX MPEIMETaxX eCTECTBEHHO-HAYIHOTO ITUKJIA.

OOmme ecTecTBEeHHO-HAy4YHBIC TOHATHS: SBICHHWE, HAaydHBIH (DaKT, TUIOTE3a, TEOPHsl, 3aKOH,
aHaNW3, CHHTE3, KiIaccuuKanus, HabIoaeHne, N3MepeHne, IKCIIEPUMEHT, MOJIENb, MOACTHPOBAHHE.

®uznka: maTepus, aToOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOJNEKYJa, 3HEPreTUYECKUH YpOBEHb,
BEIIIECTBO, TeJ0, 00hEM, arperaTHOe COCTOSIHHE BEIIeCcTBa, (DM3NYECKUE BETMIHHBI, SIUHUIB N3MEpEHUs,
CKOpOCTb, DHEPTHA, Macca.

buonorusa: «nerka, opraHm3M, OJKocucTeMma, Ouocdepa, MeTabOmU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA W TeTepoTPOMHBIH THUIl MUTaHUS, OpokeHue, (OTOCHUHTE3, NbIXaHUE, OCNKU, YTIEBOIbI,
YKUPBI, HyKIIEMHOBBIE KHCIIOTHI, )EPMEHTEI.

I'eorpadusi: mose3HpIe HCKOMaeMble, TOTLTHUBO.

TexHONOTHS: THINEBBIE TMPOAYKTH, OCHOBHI PAIIOHAIBHOTO TUTAHWs, MOIOIINE CpPEeJCTBa,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA



Teopernueckne OCHOBBI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeCKHi aeMeHT. M30Tonbl. CTpoeHue 3JIEKTPOHHBIX 00004eK
aTOMOB, KBAHTOBBIE YKCIIa. DHEPreTHUYeCKUEe YPOBHU U NOAYPOBHU. AToMHBIE opOuTanu. Kinaccudukamms
XMMHUUYECKUX JIEMEHTOB (S-, P-, d-, f-amemenTsI). PacnpeneneHue 3eKTpOHOB 1O aTOMHBIM OpOUTAIISIM.
ONeKTpOHHBIE KOH(UIYpallud aTOMOB 3JIEMEHTOB IIEPBOrO—4YeTBEPTOrO IEPUOJOB B OCHOBHOM H
BO30Y)KIEHHOM COCTOSIHHH, 3JICKTPOHHBIE KOHPHUTYPAIMU HOHOB. DJIEKTPOOTPULIATEITBHOCTb.

ITepuonmueckuii 3akoH u Ilepuomnueckas cucrema xumuueckux aneMmeHToB JI.M. MeHneneesa.
CBs3p nepuonuueckoro 3akoHa u Ilepmomudeckoit CUCTEMBl XMMHYECKMX 3JIEMEHTOB C COBPEMEHHOM
TEOpHEel CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX
MMH TPOCTHIX U CIOXHBIX BEIIECTB IO TPyNIaM M MepuoAaM. JHaueHue rnepuoanyeckoro 3akona .M.
Menpeneesa.

Xumuueckasi cBsi3b. Buibl XUMHUUYECKOM CBSI3U: KOBaJIEHTHAsI, MOHHASA, MeTaJlInuecKas. MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIH W JOHOPHO-aKIENTOPHBIA. DHEprusi M JUIMHA CBS3H.
[onsipHOCTH, HAPABIEHHOCTh M HACHIIIIAEMOCTh KOBAJICHTHOM cBsi3u. KpaTHbie cBa3u. BomopoaHas cBs3b.
MexxMoneKyspHble B3aUMOJENCTBUS.

BaneHTHOCTh U BaJIeHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
reOMETPUYECKUM CTPOEHHEM (Ha MpUMEPE COENNHEHHH 3JIEeMEHTOB BTOPOTO MEPUOAA).

IIpencraBnenne 0  KOMIUIEKCHBIX  COEIMHEHUSX. CocraB  KOMIUIEKCHOTO  HOHA!
KOMILIEKCO00pa30BaTelib, JIUTaH Ibl. 3HaYeHHE KOMIUIEKCHBIX coenHeHul. [ToHATHE 0 KOOPAMHAIIMOHHOM
XUMUH.

BemectBa MONEKyISpHOTO M HEMOJEKYISIPHOTO CTPOEHHUS. THIBI KPUCTAJUIMYECKUX PEmIETOK
(CTpyKTYp) M CBOMCTBA BEIIECTB.

[lonstne o nucmepcHbIXx cuctemax. MctuHHBIE pacTBOphl. IlpencTaBieHne O KOJUIOMAHBIX
pactBopax. CrocoOBl BBIpa)KEHHsI KOHIIGHTPAIIMH PAacTBOPOB: MaccoBas JOJs BEIIECTBA B PacTBOPE,
MOJIIpHasi ~ KOHUEHTpauus.  HacbllleHHble W HEHACBILICHHBIE  PacTBOPBl,  PacTBOPUMOCTb.
Kpucramioruaparsi.

Kiaccudukamms 1 HOMEHKIIaTypa HEOPraHMUECKUX BellecTB. | pUBHAIbHBIE HA3BaHUS OTIEIBHBIX
MpENCTaBUTENEH HEOPTAHUYECKHUX BEIECTB.

Kiaccudukanys XUMHYECKHX pEaKIUii B HEOPTraHWYCCKOW W OPraHMYECKOH XHWMHH. 3aKOH
COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPALLECHUS SHEPTUU MPU XUMHUYECKUX PEAKLUAX.
TerutoBbie 3P PeKTh XUMHYECKIX PEeaKIuid. TepMoXxuMudeckne ypaBHEHHS.

CKOpOCTh XMMHYECKOW peaknuu, e€ 3aBHUCHMOCTh OT pasINYHbIX (akTopoB. ['omoreHneie u
rereporeHHble peakuuu. Katanus u katanu3aTopsl.

OOpatuMble M HeEOOpaTUMBIC pPEAKIMA. XUMHYecKoe paBHOBecwe. KOHCTaHTa XHMHYECKOTO
paBHOBecus. DAaKTOPHI, BIUSAIOIIME HA TIOJOKEHUE XUMUYECKOTO PAaBHOBECUS: TEMIIEPATYpa, NABJICHUE U
KOHLIEHTpaLUH BEIIECTB, yyacTByromuX B peakuuu. [Ipunnun Jle llarense.

OnexTponutuieckas aucconnanus. CHibHBIE W crnadble MeKTponuThl. CTerneHb AWUCCOIUAIINH.
Cpena BOIHBIX pacTBOPOB: KHCIIOTHAS, HEHTpabHasl, menodHas. Bomopomasrii mokasarens (PH) pactBopa.
IMunponus coneit. Peaknnm nonHoro ooMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu.  CreneHp — okucneHus.  OkuciouTenp U
BOcCTaHOBUTEND. [Ipoliecchl OKUCIEHUS U BOCCTAHOBIIEHUA. BaykHel e OKUCTUTENN U BOCCTAH OBUTENH.
Meroa 31eKTpOHHOTO Oananca. DIEKTPOIH3 PaCTBOPOB M PACIIIIABOB BEIIECTB.

OKCHEpUMEHTAJIbHbIE METOAbl M3yYEHUSl BEIIECTB U UX NPEBPALICHUI: Pa3JOXKEHUE MEPOKCUIA
BOJOPOZa B NPUCYTCTBUM KATaIU3aTOPa, MOAEIN KPUCTAJUIMUECKUX PELIETOK, MPOBEACHUE pEeaKuuid
WOHHOTO OOMeEHa, OmpeeNieHHe Cpelbl PAacTBOPOB C IMOMOIIBI0 HWHIWKATOPOB, HM3YYCHHE BIUSHUS
PasTUYHBIX (GAKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIIUH U MOJI0KEHNE XMMIUYECKOT0 PAaBHOBECHSI.

Heopranuyeckasi xumus.

[Tonoxenue Hemetamwos B [lepuonnyeckoit cucreme xumuueckux saementoB .M. Menneneesa u
0COOCHHOCTH CTPOEHHS MX aToMoB. Du3nyecKkue CBOWCTBA HEMETAJUIOB. AJUIOTPONMs HEMETaJUIoB (Ha
puMepe KUCIopo/a, cepbl, pocdopa U yriaepona).



Bomopon. Ilomyuenue, ¢usnyeckne W XHMHYECKHE CBOWCTBAa: pEaKIMU C METaJUlaMH U
HEMeTaJllIaM{, BOCCTAHOBUTENbHBIE cBOWCTBA. [ uapuabl. TOMIMBHBIE SIEMEHTHI.

Ianorensl. Haxoxxaenue B mpupoze, cocoObl monydenus, pru3nyeckue 1 XMMHUECKHE CBOMCTBA.
lasnorenoBomoponpl. BakHelme KuCIOpoAcoiepKallue COSAMHEHUs TaloreHoB. JlabopaTopHble u
MPOMBIIIICHHBIE CITOCOOBI MOTydeHHsl raioreHoB. [IpuMeHeHne rajloreHoB 1 UX COeANHEHHH.

Kucnopon, o3on. JlabopaTtopHble U MPOMBIIIIIEHHBIE CITOCOOBI MTONTyYeHHs Kuciopoa. duznueckue
1 XMMHYECKHE CBOICTBA U MPUMEHEHUE KHCIOpo1a M 030Ha. OKCHJIBI U TIEPOKCH/IBL.

Cepa. Haxoxnenwe B mpHpoje, CIOCOOBI MOMy4deHHs, (U3NUECKHE W XMUMHUYECKHE CBOWCTBA.
CepoBonopon, cynbduabl. Oxcua cepri(1V), okcun ceppi(VI1). CepHuctas u cepHas KUCIOTHI U UX COJIH.
OcobeHHOCTH CBOMCTB CepHOM KUCIOTHL. [IpuMeHenne cepbl U e€ COeANHEHU.

Azor. HaxoxzaeHue B mpHupoze, CIOCOOBI MONyueHHS, (DU3NYECKHME M XUMHUYECKHE CBOWMCTBA.
Ammuak, HUTpUABL. OKCHIBI a30Ta. A30THCTas U a30THAS KHUCIOTHI U UX coiu. OCOOEHHOCTU CBOWMCTB
a30THOM KUCNOTHI. [IpuMeHeHne a3oTa U ero coeMHeHUNH. A30THBIE yIOOpEHHUS.

®ochop. Haxoxxnenune B mpuposie, criocodbl NOMydeHus, GU3NUECKHe U XUMUYECKHE CBOMCTBA.
®Dochunpt 1 pochun. Oxcuapr pocdopa, ocdopnas kucnora u e€ conu. Ilpumenenne gocdopa u ero
coennHeHni. DocopHble yIoOpeHws.

VYrneposa, HaxokIeHHE B MpHPOJE. AJUIOTPOMHbIE Momudukanud. Ou3ndeckue U XUMUYECKHE
CBOMCTBAa MPOCTHIX BelecTB, oOpa3zoBaHHbIX yriepomoMm. Oxcupn yriepoma(ll), oxcun yriepoma(lV),
YroJIbHasE KUCJIOTa U € CONU. AKTUBUPOBAHHBIA yroiib, azcopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IprMeHeHre TPOCTHIX BENECTB, 00Pa30BaHHBIX YIIIEPOJIOM, M €r0 COCTHHEHHH.

Kpemuuii. Haxoxaenue B npupoje, crocoObl MOMy4YeHHs, GU3NUECKIE U XUMUYECKHE CBOWCTBA.
Oxcup kpemuus(lV), kpemaueBas kuciaora, CUMKaTel. [IprMeHenne kpeMHus U ero coequaeHnii. CTekso,
€ro MoJy4eHUe, BUIbI CTEKIIa.

[Tonoxenne wmeraywioB B Ilepromwmdeckodl cHCTeME XHMHYECKHX dJeMEHTOB. OCOOCHHOCTH
CTPOSHHUS DJIEKTPOHHBIX O0O0J0UEeK aToMOB MeramioB. OOmme (HU3NYECKHE CBOHWCTBA METAaJIOB.
[Ipumenenue MeTansoB B ObITy U TexHUKE. CIUTaBbl METAJIOB.

ONEKTPOXUMHUYECKANA PsI HANpsDKEHWH MeTamuioB. OOmmmMe CrmocoObl TOMYYSHHS METaJUIOB:
THAPOMETAILTYPrHsl, THPOMETAILTYPrus, dNeKTpoMerautyprus. [lonsTae o koppo3nn MetamuioB. CriocoObt
3aIIUTHI OT KOPPO3HUH.

O6mas xapakrepuctuka MetamioB |A-rpymnmsr [leproamaeckol CHCTEMBI XUMUYECKHX 3JIEMEHTOB.
Hatpwuii 1 xammii: nonydenue, Qu3nveckne 1 XUMHIECKUE CBOMCTBA, TPAIMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIMHEHU.

O6mas xapakrepuctuka Merauios | |A-rpymmer [lepronmndeckoit cucTeMbl XUMHYECKIX 3JIEMEHTOB.
Marxuii 1 KanpIui: ToTydeHne, GU3ndeckre 1 XMMUYeCKre CBOUCTBA, TPUMEHEHHE TIPOCTHIX BEIIECTB U
UX coenmuHeHHH. JKECTKOCTh BOIBI M CIIOCOOBI €€ yCTpaHEeHHs.

ANFOMWHHN: TTOTy4YeHne, PU3NIECKNe H XUMHUYECKHE CBOMCTBA, TPUMEHEHHE IIPOCTOTO BENIECTBA U
ero coeAnHEeHWH. AMQOTEpHBIE CBOICTBA OKCHIAa M THUIPOKCHIA ATIOMHHHS, THAPOKCOKOMITIEKCHI
AITFOMUHHSL.

OOmas xapakTepucTuka MeTamuioB mooodHbix monrpymm (b-rpymm) Ilepmomudeckoit cuctemsr
XUMHYECKUX DIIEMEHTOB.

dusnyeckre 1 XUMHUYECKHE CBOMCTBA XpoMa U ero coeantenuit. Okcunt u rugpokcu sl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarbl u IuXxpoMmaThl, MX OKHCIUTEIbHBIE cCBOMCTBa. l[lomydeHme u
MIpUMEHEHNE XpoMa.

dusnveckne U XUMUYECKHE CBOWCTBA MapraHlla W €ro COeNUWHEeHHWH. BakHeimme coequmHeHUs
mapranna(ll), mapraana(lV), mapranma(VI1) u mapraana(VIl). Ilepmanranat kamms, ero OKUCIHTEIbHBIC
CBOIICTBA.

dusnveckrne U XMMHUYECKHE CBOMCTBA KeJie3a U ero coeAuHeHuH. OKCUABI, THIAPOKCHIIBI H COIN
xenesa(ll) u xenesa(lll). [lomyueHune u mpruMeHeHHe Kene3a U ero CIUIaBOB.

dusnueckue 1 XMMUYECKUE CBOICTBa Meau U e€ coennHeHuid. [lonyuenne n npuMeHeHUEe MEIU U
€€ COeTMHEHM.



Hunk: momydeHue, pu3ndeckue M XMMUYECKHE CBOMCTBAa. AMQOTEpHBIE CBOMCTBAa OKCHIA U
THAPOKCUA [IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpiMeHeHe IMHKA U er0 COETUHEHNH.

OKcnepuMeHTalbHble METOJbl W3Yy4YCHUs BEIIECTB M HMX INPEBpAIICHHWN: H3ydeHHe o0pasloB
HEMETaJUIOB, TOpeHue cephl, Gocdopa, jxene3a, MarHus B KUCIOPOIe, M3yUeHUE KOUTEKINH «MeTaibl 1
CIJIaBbDY, B3aUMOJACHCTBHE INENOYHBIX W IIEJOYHO3EMENbHBIX METAUIOB C BOMOW (BO3MOXHO
WCIOJb30BaHNE BH/IEOMATEPHAJIOB), B3aUMO/IEIICTBHE IMHKA U KeJle3a C pacTBOPAMHU KHUCIIOT U LIeT0YeH,
KauCCTBCHHBIC pCaKIMM Ha HCOPraHWYCCKUC aHHWOHBI, KAaTHOH BOAOpPOJa MW KAaTHOHBI MCTAJIJIOB,
B3aMMOJICHCTBUE THUJIPOKCUJOB QIIOMUHUS U LMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, pELICHUE
SKCTIIEPUMEHTANIBHBIX 3a/iad 1Mo TeMaM «[ amoreHsr», «Cepa u €€ coequHEHMs», «A30T U dochop U ux
COeIMHEeHUsD», «MeTabl TIaBHBIX MOATPYI», «MeTamTbl TOOOYHBIX MOATPYIII.

XuMUS U KU3Hb.

Ponp xumuu B obecriedueHun YCTOI\/'I‘II/IBOFO Pa3sBUTHA YCIIOBCUYCCTBA. Ilonstue o HaY4YHBIX ME€TOAaX
MMO3HAaHUA U METOHOJIOTMHU HAYYHOI'O HUCCIICIOBaHMUSA. HaquLIe MIPUHIMUIIBI OpTaHU3aAlUN XUMUYCCKOT'O
MPOU3BOCTBA. [IPOMBIIIICHHBIE CIIOCOOBI MOJIYUYCHUS BAXXHEHIIINX BEIISCTB (HA MpUMEpe MPOU3BOICTRA
aMMHaKa, CEpHOM KHCIIOTHI, MeTaHona). [IpoMBIlIeHHbIe COCOOBI MOTYYEHHs] METAIJIOB W CIUIABOB.
XUMUYECKOe 3arpsi3HEHHE OKPY’KAIoUleW cpeasl M ero mocieAcTBHs. Poinb XUMHHM B oOecredeHuun
SHEpPreTHYecKoil 0€30MacHOCTH.

XUMUS ¥ 30pOBbE uenoBeka. JlekapcTBeHHbIe cpencTa. [IpaBuia nconp30BaHNs IEKapCTBEHHBIX
nperaparTos. Ponp xumnm B Pa3sBUTUH MEOUIVHBI.

XUMMS UIH: OCHOBHBIE KOMITOHEHTHI, ITHIIEBhIE J00aBKU. Poilb XuMKuK B 00eCIeUeH U ITHIIEBOM
0e301acHOCTH.

Kocmernuecknie u mapgromepHble cpeacTBa. beitoBas xummsa. [IpaBmina  Ge3omacHoro
HCIIOJIb30BaHUs IperiapaToB OBITOBOI XMMHH B HOBCG}IHGBHOﬁ JKHU3HU.

X¥UMUS B CTPOUTEIBCTBE: BAYKHEHIIINE CTPOUTEIbHBIC MaTepHaIbl (LIeMEHT, OETOH).

XuMmusl B CelIbCKOM X03giicTBe. OpraHndecKue U MUHEpaJIbHbIE YI00peHHUs.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHalbl, KpacKH, CTEKJIO, Kepamuka. Marepuaibl ajs
anexkTpoHuku. HanorexHonoruu.

PacuérHble 3amaun.

Pacuérbr: Macchl BelecTBa MM 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MU
00BEMY O/THOTO U3 YYACTBYIOIINX B PEAKIINHU BEIIECTB, MacChl (00bEMa, KOIMYECTBA BEI[ECTBA ) IIPOILYKTOB
peakuuu, eciii OJHO W3 BELIECTB MMEET IpHUMecH, Macchl (00bEMa, KOIMUYECTBA BEIECTBA) MPOAYKTA
peakunu, eciid OAHO U3 BEILECTB JaHO B BUJIE PacTBOpa C OIpEAeIEHHON MacCOBOM oyl pacTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHLIEHTPAllMU BEIIECTBA B PACTBOPE, AOJIHM BBIXOAA IPOLYKTa
peaKkuru OT TEOPETUIECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanm3arms MeXXmpenMeTHBIX CBA3EH TP U3yUeHUH o0IIel 1 Heopranmdeckor xumuu B 11 kmacce
OCYLIECTBIISIETCSI Yepe3 HCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M IOHSITHH,
MPHUHATHIX B OTACIBHBIX MPEJMETaX €CTECTBEHHO-HAYYHOIO UK.

OOmye ecTecTBEHHO-HAy4YHbIC IOHSATHUS: SIBJICHUE, HAy4HBIH (akT, rumoresa, TEOPHsl, 3aKOH,
aHaln3, CUHTE3, KiIaccuUKauus, MEepUOTUYHOCTb, HAOIIOAEHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIb,
MOJIETIUPOBAHUE.

@dusuka: mMarepusi, MUKPOMHP, MakpoOMHp, aTOM, BJIEKTPOH, MPOTOH, HEHTPOH, MOH, U30TOIIbI,
PaanoaKTUBHOCTb, MOJIEKYJIa, SHEPT€THUECKUN YPOBEHbB, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHHUE
BEILIECTBA, UACANIbHBIN ra3, pu3nyecKue BeTMUNHbI, SANHULBI U3MEPEHUS, CKOPOCTb, YHEPTHs, Macca.

Buonorus: knerka, opraHusM, 3Kocuctema, Ouocdepa, MeTabOIM3M, MaKpO- U MHKPOIJIEMEHTHI,
OEJKH, KUPBI, YIIIEBOAbI, HYKIIEHHOBBIE KUCIIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB U IOTOK
9HEPIuH B 9KOCHUCTEMAX.

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOIBI, MTOJIE3HBIE HCKOMIaEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XMMHYECKass IPOMBIIIIEHHOCTh, METAJUIypIrHs, CTPOUTEIbHBIE MaTepHalbl,
CENIbCKOX 03 CTBEHHOE MIPOU3BOICTBO, MULIEBAS MIPOMBIIIUIEHHOCTb, (apmMarieBTHUECKAs



MNPOMBIIIUICHHOCTb, IIPOU3BOACTBO KOCMCTUUYCCKUX IIPENapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepualioB, 3JICKTPOHHAS MPOMBIINIICHHOCTh, HAHOTCXHOJIOI'UU.



[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XMMHWUN HA YTI'JIYBJIEHHOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXO0A0M B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB
OCBOCHHS TIpeaMmera «XHMHS» Ha YpOBHE CpenHero oOIero oOpa3oBaHHs BBIIECICHBI CICAYIOIINE
COCTaBJISIOIIMEG: OCO3HAHHWE OOYYAIONIMMHKCS POCCUHCKOM TPakIaHCKOW HMJICHTHUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIPE/IEIIEHUI0; HATMYME MOTHBAIIMU K 00Y4YEHUIO; TOTOBHOCTD
U CIOCOOHOCTh OOYYarOUIMXCsl PYKOBOJICTBOBATHCS MPUHATHIMUA B OOIECTBE MpaBHJIAMH M HOpPMaMH
MOBCACHU S, HAJIMUMUC IIPAaBOCO3HAHMA, 9KOJIOTUUECKOM KYJIBbTYPbI; CHOCO6HOCTI> CTaBUTb LCIN U CTPOUTH
JKN3HECHHBIC I1JIaHBbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHUSI MpeAMeTa «XUMHSD» OTPaKaT CHOPMHUPOBAHHOCTH OIBITA
MO3HABAaTENIbHOM W TNPAaKTHYECKOH  JIATENFHOCTH  OOYYalolIMXCS B IPOIECCe  pealln3aliu
00pa30BaTEeIbHOMN JIEATEILHOCTH.

JIM4HOCTHBIE Pe3yNbTaThl OCBOSHHUsI MpeaMeTa «XHMHUs OTpaxaroT c(hOPMHPOBAHHOCTH OITBITA
MO3HABAaTENbHOM W  TPAaKTUYECKOH  JIESITENBHOCTH  OOy4aroImMXcsi B Tpollecce  peann3anuu
00pa3oBaTENbHON IEITENFHOCTH, B TOM YHCIIE B YaCTH!

1) rpa)kAaHCKOro BOCIIMTAHUS:

OCO3HaHUs 00YUAIOIIUMICS CBOMX KOHCTUTYITUOHHBIX TIPaB U 00S3aHHOCTEN, YBRXKEHHSI K 3aKOHY U
MIPaBOMOPSAKY;

npeaCTaBJICHUA O COUUAJIBHBIX HOPMax U MpaBuiaX MEKINIYHOCTHBIX OTHOIIIEHHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHON TBOPYECKOMN JICITETHbHOCTH TIPU CO3JIAHHH YYEOHBIX MPOEKTOB, PEIICHUH
y49e0HBIX ¥ ITO3HABATENBHBIX 33/1a4, BEITOTHEHUN XUMHUYECKUX SKCIIEPHUMEHTOB;

CIOCOOHOCTH TOHWMATh M MPHUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY M apryMEHTHI IPYTHX MpU
aHaJM3e Pa3InIHBIX BUJIOB YU€OHOH AESTENBbHOCTH;

2) naTPUOTHYECKOT0 BOCTIMTAHHUS:

LIEHHOCTHOI'0 OTHOUIEHUS! K HCTOPUYECKOMY U HAYYHOMY HACJIEAUIO OTEUECTBEHHON XUMMUY;

YBa)XEHHUS K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPHH W MPAKTUUIECKOTO MPHUIIOKEHHS] XMMHH,
OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pe3yJabTaT INTENBHBIX HAONONCHUNA, KPOMOTINBBIX
3KCIIEPUMEHTAIbHBIX IIOUCKOB, IOCTOSIHHOT'O TPYAA YUEHBIX U IPAaKTHKOB;

WHTEpeca W MO3HABATEIHHBIX MOTHBOB B TMOJYYEHHUU M TIOCIEAYIOMIEM aHalu3e WH(pOpMamuu o
MEPENOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOr O TIOBEICHNUS;

CHOCOOHOCTH OIICHWBATh CHUTYyallid, CBS3aHHBIE C XWMHUYECKHMHU SIBICHUSMH, W TPUHUMATH
OCO3HAHHbBIE PELICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHUBATh CBOE MOBEAECHUE U MOCTYNKU CBOMX TOBAPUILEH ¢ MO3ULUNA HPABCTBEHHBIX
Y MIPaBOBBIX HOPM U C YYETOM OCO3HAHUS OCTIEICTBUI MOCTYIIKOB;

4) GpopMHUPOBAHUSA KYJIbTYPHI 310POBbSI:

TTOHMMAaHUS IIEHHOCTEH 30pOBOr0 U 0€30I1acHOro 00pasa KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXUIECKOMY 3JI0POBBIO;

COOJIFOJIEHNS TIpaBWIJI OE30MacHOTO OOpAIleHHs C BElIeCTBaMK B OBITY, TTOBCEIHEBHON XU3HU, B
TPYAOBOU NIESATENBHOCTH;

IMOHMMAaHUs [IEHHOCTH TPaBHUJ WHAWBUIYAIbHOTO U KOJUIEKTHMBHOI'O OE30ITaCHOrO IOBENEHUS B
CUTYalLMSIX, YTPOKAIOLIUX 3J0POBbIO U )KU3HU JIFOEH;

OCO3HAHUS MTOCIIEACTBUN U HETIPHUATHS BPETHBIX IPUBBIYEK (YIIOTPEOIEHHUS allKOT0JIsl, HAPKOTHKOB,
KypeHHs);

5) TpyA0BOro BOCIUTAHUSA:



KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATENbCKON JeATENbHOCTH, O0IECTBEHHO
MI0JIE3HON, TBOPUECKOM U IPYTUX BUAAX JIEITEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acCTHE B PEILICHUH MPAKTHUUECKUX 3aJjad COIIMAIbHON HANpaBIEHHOCTH (B
paMKax CBOETO KJlacca, IIKOJIbI);

HHTEepeca K NMPaKTHUECKOMY M3YUYEHHIO MPOQeccHil pa3nuyHOro pojaa, B TOM YHCIE HAa OCHOBE
MPUMCHCHUA NPECAMCTHBIX 3HAHUHU 110 XHUMUH,

YBaXXEHUS K TPYLY, JIOJSAM TPYAA U pe3ysibTaTaM TPYJIOBON AESTEIBHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUAYaJLHOW TpPAeKTOpPHM OOpa3oBaHus, Oymylien
HpO(beCCI/II/I u pcaiuzanuun COGCTBCHHBIX JKHN3HCHHBIX IIJIAaHOB C y‘{eTOM JIMYHOCTHBIX HHTCPCCOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpebHOCTEN 00111ecTBa;

6) 3K0JI0rMYeCKOr0 BOCIIUTAHMS:

9KOJIOTHUYECKH 11€7IeCO00pa3HOr0 OTHOIIIEHHS K PUPOJIE KaK CTOUYHHKY CYIIECTBOBAHMS )KU3HHU Ha
3emie;

IIOHUMaHUusA FHOG&J’ILHOFO XapaKTepa OSKOJOTrMYCCKHX Hp06f[eM, BIIMSIHUA J3KOHOMUHYCCKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLIMATIBHOU CPEJIbI;

OCO3HAaHUusA HeO6XO):[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMUU I pEHICHUA BOIPOCOB
PaIOHATIBHOTO MTPUPOIOTIONHb30BAHMS;

AKTHBHOI'O HENPUATHS ACUCTBUM, MPUHOCSIINX BpPEA OKpPYKAaroUell NMPUPOAHON cpene, yMEHUus
IIPOrHO3UpPOBaATh He6HaFOHpI/I$ITHBIe OKOJIOTUYECKUE TOCICACTBUA NPCAIIPUHHUMAEMbBIX HeﬁCTBHﬁ u
MpeIoTBpaIIaTh UX;

HaJIM4us pa3BUTOIO 3KOJIOIr'MYCCKOI'0 MBIIIUICHM, KOJIOTHYECKOM KYJBTYPBbI, OIlbITa ACATCIIBHOCTU
KOJIOTUUECKOMN HaITpaBJICHHOCTH, YMEHUA PYKOBOJACTBOBATHCA MU B HO3HaBaTeHBHOI>'I,
KOMMYHI/IKaTI/IBHOfI u COI_II/IaJII)HOI\/lI ITPaKTUKE, CIIOCOOHOCTH 1 YMEHUSA aKTUBHO IMTPOTHBOCTOATE HACOJIOTUU
xemopobumu;

7) LeHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOW
MPaKTHKH;

MOHUMAaHHUS CIIelM(QUKN XUMUH KaK HayKH, OCO3HAHUS e€ poiid B POPMUPOBAHHN PALMOHAIEHOTO
HayYHOT'O MBIIUIEHUS, CO3JAHHUH IEIOCTHOrO MPENCTaBIeHHS 00 OKPYXAIOIleM MHUpPE KaK O EIHHCTBE
MPUPOIBI M YEIOBEKa, B MO3HAHWH NPUPOAHBIX 3aKOHOMEPHOCTEW W pEIIeHWH MPOOIeM COXpaHEeHUS
HPUPOSHOrO PAaBHOBECHS;

yOoexaEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHHU Ui COBPEMEHHOM [HMBHIHM3AIMH: B €€
TYMaHUCTHYECKOW HAIIPAaBIIEHHOCTH W BYKHON POJIM B CO3/IAaHWU HOBOW 0a3bl MaTepHaIIbHON KyJIbTYPHI, B
peleHnn TI00aNBbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, DHEPTETHUYECKOM,
MUIIEBON M JKOJIIOTHYECKON O€30MMacHOCTH, B Pa3BUTHH METUITMHBI, O0ECTIEYCHHH YCIIOBUH YCIIEIIHOTO
TpyZAa U SKOJIOTHYECKH KOM(OPTHOH KU3HH KaXKIOTO YJieHa 00IIecTBa;

€CTECTBEHHO-HaY4YHOM I'PaMOTHOCTH: IOHUMAaHUS CYILIHOCTH METOJIOB MTO3HAHUSI, UCIONb3yEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HWCIOJB30BATH IMONydaeMble 3HAHWUA IS aHaIu3a U OOBSICHEHUS
SIBIICHUI OKPY)KAroIIero MUpa W TMPOUCXOASININX B HEM HM3MEHEHWU, YMEHHs [eNaTh OOOCHOBAaHHBIE
3aKJIFOUEHHs] Ha OCHOBE HAy4YHBIX ()AaKTOB M MMEIOIINXCSA JaHHBIX C IENBI0 MONYYEeHUs! HOCTOBEPHBIX
BBIBOZIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO HCIONb30BaTh XUMHYECKUE 3HAHHS U PEIIeHus NpolieM B
peanbHBIX KU3HEHHBIX CUTYalLIHIX;

HHTEpECca K NO3HAHUIO, UCCIIEN0BATENbCKON AESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO, K aKTHBHOMY
TTOJTyYSHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C JKU3HEHHBIMU TOTPEOHOCTSIMU;

WHTEpeca K OCOOSHHOCTSM TPpyJa B pa3IUYHBIX cepax MpodheCCHOHANBHON eI TeThHOCTH.

METANPEIMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIE Pe3yabTaThl OCBOCHHUS MPOrPaMMBbl 10 XHMHH Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs BKIIIOYAIOT:

3HaYMMbIe U1 (DOPMHPOBAHUS  MHPOBO33PECHHUS  OOYYAOMIMXCS — MEXKIAUCIMILIMHAPHBIC
(MexnpeaMeTHbIe) OOIIEHAYYHBIC TOHSITHS, OTPAKAIOIIHE I[ETOCTHOCTh HAYYHOW KapTHHBI MHpA |
crieruuKy METOIOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAaydHBIH (hakT, TMPUHIMII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIeIoBaHue, HAOIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYyTHe);

YHUBEpCaJlbHbIe YydeOHbIe JeicTBUs (IO3HABATENbHBIC, KOMMYHHKATHUBHBIC, DPETYJISTHBHBIC),
obecrieunBarone (opMuUpoBaHue (YHKIIMOHAIBHOH TI'pPaMOTHOCTH M COLMAJIBHONH KOMIICTCHIIUU
00y4aroIIMuXCs;

CIIOCOOHOCTh 00yUaroImxcs UCIIOJIb30BaTh OCBOEHHBIE MEKIMCITUTUTHHAPHBIE,
MHUPOBO33PCHUYCCKHE 3HAHUS U YHHBEpCalbHbIC y4eOHBbIC NEHCTBUS B MO3HABATEIBHON W COLMATIBHOMN
MPaKTHKE.

MeranpeaMeTHbIE — pe3yabTaThl  OTPaXKAlOT  OBJQJICHHE  YHHBEPCAIBHBIMUA  Y4eOHBIMH
IMO3HaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATHUBHBIMHA HeﬁCTBHHMH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE AeiiCTBHUSA

1) 6a3oBbIe JJOrHYecKHe AelCTBHS:

CaMOCTOSATEIBHO (hOPMYITHPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, PaCCMAaTPUBATh €€ BCECTOPOHHE;

OIIPENENATh IeJU JIeITSbHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUH UX JTOCTHUIKCHHSI, COOTHOCHUTH
pe3yIbTaThl ACATEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

KCIIOIb30BaTh TP OCBOCHHMM 3HAHHMH MPHEMBI JIOTHYECKOIO MBIIUICHHUS: BBIICIATh XapaKTePHbIC
MPU3HAKW TOHATHA M YCTaHABJIMBATh MX B3aMMOCBSI3b, UCIIOJb30BaTh COOTBETCTBYIOIIME MMOHATHS IS
00BSICHEHHUS OTHEIBHBIX (DAKTOB W SBJICHU;

BBIOMpATh OCHOBAHUS U KPUTEPUH /IS KITacCU(UKAIIMU BEIISCTB U XUMHUUECKUX PEAKIUH;

YCTaHABIMBATH IPUUNHHO-CIICACTBEHHBIC CBSI3U MEKTY N3y9aeMbIMU SIBIICHUSMH,

CTPOUTEL JIOTUYECKUE pacCyXAcHUs (MHIYKTHBHBIC, ICTyKTUBHEBIC, 110 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTUBOPEYUS B PAacCMATPUBACMBIX SIBIICHUAX, (OPMYIMPOBATH BBIBOABI H
3aKITIOYCHHS;

MIPUMEHATH B TPOIEcCe IMO3HAHUS MCIIONB3YEeMbIe B XUMUN CHMBOJIMYECKUE (3HAKOBBIE) MOECIIH,
peoOpa3oBBIBATh MOJIEIBHBIC MPEACTABICHUS — XHUMHYCCKHH 3HAK (CHMBOJ) 3JIEMEHTA, XMMHUYECKas
(hopmyna, ypaBHEHHE XUMHYECKOW PEAKITNN — NPU PEIICHHH YIeOHBIX TT03HABATENBHBIX M MPAKTHIECKUX
3a/Ja4, IPUMEHATh Ha3BaHHBIC MOJCILHBIC MPEACTABICHHS I BHIIBIICHHS XapaKTEPHBIX IPH3HAKOB
M3y9aeMBbIX BEIIECTB M XUMHUYECKUX PEaKITHil.

2) 6a3oBbIe HCCIe0BaTeIbLCKHUE AeiiCTBUSI:

BIIaJICTH OCHOBaMH METOJIOB HAYIHOTO MO3HAHUS BEIIECTB U XMMHUYECKUX PEaAKIIHIA;

(hopMyIHpOBaTH IETH U 33/1a4¥l UCCIEIOBAHUS, UCTIONB30BATh MTOCTABICHHBIE U CAMOCTOATEIHHO
chopMyIHpOBaHHBIE BOIPOCHI B KA4eCTBE HMHCTPYMEHTa IIO3HAHWS W OCHOBBHI IS (POpPMHUPOBaHUA
TUTIOTE3HI TIO TTPOBEPKE MPABWIHHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,

BIIAJCTh HAaBBIKAMH  CAMOCTOATENHHOIO IUIAHWUPOBAHHWS ¥ TPOBENCHHUS  yUYCHHUYECKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAONIOMATh 32 XOJOM TIPOIecca, CaMOCTOSTEIhHO
MIPOTHO3UPOBATH €ro pe3yiabTaT, POPMYIUPOBATH 00OOIIEHNUS W BBIBOJIBI OTHOCHTEIBHO JTOCTOBEPHOCTH
pEe3yIBTAaTOB UCCIIEIOBAHUS, COCTABIIATE 0OOCHOBAaHHBIN OTYET O MPOAETaHHON padoTe;

MIPUOOpETaTh OIBIT YYEHUYECKOH HCCIE0BATENhCKOW W MPOEKTHOW IeATENhbHOCTH, MPOSBIATH
CHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEILHOMY ITOMICKY METONIOB peIIeHHs] MPaKTHYECKHX 3ajad,
MIPUMEHEHHIO Pa3InYHBIX METOIOB TTO3HAHU.

3) padora ¢ uHpopMmanmei:

OPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHUKAX WHGopMalmu (HAy4HO-TIOMYJIApHAs JHTEpaTypa
XMMHYECKOTO COJIEPIKaHUA, CIIPABOYHEIE ITOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBaTh UHPOPMAIIUAIO



pasIMYHBIX BUAOB W (OpPM MpEACTaBICHUS, KPUTHUECKA OIIEHMBaTh €€ JOCTOBEpHOCTh W
HEMPOTHBOPEYHBOCTE;

(hopMyTupOBaTh 3alPOChl U MPUMEHSTH Pa3IMYHbIE METOABI IIPU TIOMCKE U 0TOOpe MH(OpMAaIHH,
HEOOXOJMMOM ISl BBIMOJTHEHMsI yueOHBIX 3a/1a4 ONpeAeNEHHOrO TUIIA;

npuoOpeTaTh ONBIT HUCIOIB30BaHUS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX ~TEXHONOTUH |
Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIFHO BEIONPATh ONTUMANIBHYIO (OPMY MpeACTaBIeHU HHPOPMAUK (CXEMBI, TPaQUKH,
JMarpaMMBbl, TaOJIHIIbI, PUCYHKU U JPYTHE);

WCTIONB30BaTh HAYYHBIA S3BIK B KauecTBE CPEACTBA MpH paboTe ¢ XMMUYECKOW WH(pOpMaIrei:
MPUMEHSTh MEXKIpeAMETHbIe ((pHU3MuecKue W MaTeMaTH4yecKue) 3HaKH W CHUMBOJBL, (QOPMYJIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTIAAHOCTH.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁnble HeﬁCTBHﬂ:

3a/1aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIaeMOM TeMbI B XOJI¢ THAJIOra /UK JUCKYCCHUH,
BBICKa3bIBaTh UJIeH, (DOPMYJIUPOBATH CBOU IPEIJIOKEHHUS OTHOCUTEIILHO BBIIOJHEHHUS MTPEIOKEHHON
3a/1a4u;

BBICTYNIATh C NPE3CHTALMEH PE3YJbTATOB II03HABATEIBHOM JEATENBHOCTH, ITOJYYEHHBIX
CaMOCTOSATEIHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBITOJHEHHH XHMHYECKOTO 3KCIIEPHMEHTA,
MPaKTHIECKOW pabOTHI MO MCCIEIOBAHIIO CBONCTB M3YUaeMBIX BEIIECTB, PEATH3aINH YIeOHOTO MTPOEKTa,
1 GOpMYyITHPOBATH BEIBOMKI IO pe3yIbTaTaM IPOBESAEHHBIX NCCIICIOBAHUN ITyTEM COTJIACOBAHUS TTO3UITHI
B XO0JIe 00CYXJIeHUsI 1 0OMEHa MHEHUSMUL.

PerynsiTuBHble yHUBepcalbHble Y4eOHbIe AeliCTBHA:

CaMOCTOSITEIFHO TUIAHUPOBATh M OCYILECTBISITh CBOIO TIO3HABATENBHYIO EITEIBHOCTD, OMPEICss
e [eNM ¥ 3a71a4u, KOHTPOJIMPOBATH U IO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH MPE/IIaraeMblid allrOpUTM
JEMCTBHUNA TIPH BBITIOTHEHWN y4eOHBIX M MCCIENOBATENbCKUX 3ajad, BRIOMpaTh Hambomnee 3¢ pekTrBHbII
CIOCO0 UX pElIeHHs ¢ YIETOM MOTYICHHS HOBBIX 3HAHHH O BEIECTBAX M XUMHUECKUX PEAKIINAX;

OCYIIECTBJIATH CAMOKOHTPOJIB IESITEIFHOCTH Ha OCHOBE CAaMOAHAJIM3a i CAMOOILICHKH.

NPEIMETHBIE PE3YJIbTATbI

[IpenmeTrHBIe pe3ynbTaThl OCBOCHHS MPOTPAMMBI [0 XHMHUH Ha YIITyOJIIEHHOM ypOBHE Ha YpOBHE
cpemHero o0mero oopa3oBaHus BKIIOYAIOT crieupudIeckre Uil yaeOHOoro nmpenMera « XuMHsD» HaydHbIC
3HAHWS, YMEHUS M CIIOCOOBI ISWCTBHUI MO OCBOCHHIO, HHTEPIPETAIIMH U PE0Opa30BaHUIO 3HAHUH, BUIBI
JEATETBHOCTH M0 TIOyYSHUIO HOBOI'O 3HAHUS U TIPHMEHEHHIO 3HAHUI B PA3INYHBIX yYEOHBIX CHUTYaIHSIX,
a TaKoKe B peaIbHBIX )KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C XUMHEH. B mporpaMMe 1o XMMu# npeMeTHEIE
pE3yIbTaTHI MIPEACTABIIECHBI 10 TOIaM M3y4YEeHUSI.

10 KJIACC

Hpe):lMeTHBIC PE3YIbTATBI OCBOCHHS KypCa «Opl"aHH‘ieCKaH XUMUSD OTPaAXKaAKOT!:

C(l)OpMI/IPOBaHHOCTB HpCﬂCTaBHGHHﬁZ O MECTC W 3HAUYCHHH OpFaHquCKOﬁ XHUMHH B CHCTEMC
CCTCCTBCHHLBIX HAYK U eé poJn B obecneueHun YCTOIZQHBOFO Pa3BUTHA YCJIOBCUCCTBA B PCIICHUHN np06neM
3K0J'I0FI/I"IGCKOI\/JI, 3Heprernqecxoﬁ n HHmeBOﬁ 6630HaCHOCTI/I, B pa3dBUTUU MCIHULHWHBI, CO3JAHUN HOBBIX
MaTepualioB, HOBbIX HCTOYHUKOB JSHCEPruu, B o0ecreueHnun PAlMOHAJIBHOI0 MPUPOAOIIOIb30BAHUA, B



(hopMUpPOBAaHUN MHUPOBO33PEHUS U OOIICH KYJIbTYpPhl YEIOBEKA, & TAKXKE IKOJIOTMYECKH 00OCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3JIOPOBBIO U IIPUPOAHOM Cpeae;

BIIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUM, KOTOpash BKJIIOYACT: OCHOBOMOJATAIOUIUE MOHITHUS —
XUMUYECKHUIT 2JIEMEHT, aTOM, SAPO U DIIEKTPOHHASA 000I0UKa aToMa, S-, P-, d-aTOMHBIE OPOUTAIH, OCHOBHOE
Y BO30YXIEHHOE COCTOSIHUS aToMa, THOPHIM3aIis aTOMHBIX OpOUTajeld, HOH, MOJIEKYJa, BaJCHTHOCTD,
AJIEKTPOOTPULIATEIFHOCT, CTEIIEHb OKHUCICHHUS, XUMUYECKasl CBS3b, MOJb, MOJISIPHAS Macca, MOJISPHBIMA
00BEM, YTIIEpOIHBIN CKelleT, (yHKIIMOHAIbHAS TPYIINa, PajuKail, CTPYKTypHbIe GopMyIibl (pa3BEPHYTHIE,
COKpAIIEHHBIC, CKEIETHBIC), U30MEPHsI CTPYKTYPHAS U IPOCTPAHCTBEHHAS (TeOMETpHUIecKasi, OITHIECKasl),
M30MEephI, TOMOJIOTHUECKUH psAJl, TOMOJIOTH, YIJIEBOIOPO/IbI, KUCIOPO- U a30TCOJIEpKAIIe OpraHu4YecKue
COCIMHEHHUS, MOHOMEpP, IMOJHMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISIPHBIE COCTUHEHUS, TEOPHH,
3akoHbl (mepuoanueckuii 3akon [[. M. MennaeneeBa, Teopus CTpOEHHUS OpraHUYECKUX BemiecTB A. M.
BytnepoBa, 3akOH COXpaHEHHS MAcCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS SHEPTHUU TMPU
XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIHUYECKUI S3bIK XMMHU, MUPOBO33PEHUYCCKUE 3HAHUSA,
JIeKAIUe B OCHOBE MOHUMAHUS MIPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUI; TIPEICTaBICHUS O
MEXaHU3MaX XHMHUYECKHUX PEAKIUN, TEPMOJUHAMUYECKUX U KUHETHYECKHUX 3aKOHOMEPHOCTSIX WX
MPOTEKAHMS, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJIaxX (MHIYKTHBHBIA U ME30MEPHBII
a¢dexrei, opuentanTsl | u Il pona); dakronoruueckue CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHUH U
0€30MMacHOM HCITOJIb30BAaHUH BAXKHEHIIINX OPTAHMYECKIX BEIIECTB B OBITY M MPAKTHIECKON ACITETLHOCTH
YyeoBeKa, OOIIMX HAyYHBIX MPUHIMIIAX XUMHUYECKOr'0 IIPOM3BOJACTBA (HA MPUMEpPE IPOU3BOACTBA
METaHOoJa, epepadoTKu HEPTH);

c(hOpMHUPOBAHHOCTh YMEHWH: BBISABJSITH XapaKTepPHBIC MPU3HAKA TOHATHH, YCTaHABIWBATH WX
B3aMMOCBSI3b, UCITOJI30BATh COOTBETCTBYIONTUE TOHSATHS IPH OMHMCAHMHM COCTaBa, CTPOSHHUS M CBOMCTB
OpraHUYECKUX COCIMHEHUN;

c(hOopMHPOBAaHHOCTH YMCHHI:

WCIONB30BaTh XMMUYECKYI0 CHMBOJIMKY [UISI COCTABJIEHHS MOJIEKYISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYIT OpraHUYECKUX BEIIECTB;

COCTaBJISTh YpPaBHEHHS XUMHYECKHUX PEAKIUH W PacCKpPhIBaTh WX CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTENBHBIX PEAKIUI TOCPEICTBOM COCTABIICHUS SJIEKTPOHHOT O 0alaHca 3TUX PEAKITHA, peaKIui
MOHHOTO 0OMEHa ITyTEM COCTABIIEHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUI;

M3TOTaBIMBATh MOJIETM MOJIEKYJI OPTaHWYECKHX BEIIECTB ISl WJUTIOCTPAIIMA WX XUMHYECKOTO H
MIPOCTPAHCTBEHHOT O CTPOCHUS;

chOopMUPOBAaHHOCTH YMEHUI: yCTaHABIMBATH PHUHAIICKHOCTH N3YIEHHBIX OPTaHUYECKHUX BEIIECTB
[0 MX COCTaBy W CTPOSHHIO K OINpPeNeNEHHOMY KJacCy/TpyIIe COeNWHEHWH, MaBaTh UM HAa3BaHUA IO
cucrematnueckor HoMmeHkinatype (IUPAC) u mpuBOOWTH TpHBHAJbHBIC HA3BaHHS JUIA OTIEIBHBIX
MIpEeCTaBUTENEeH OpPraHUYECKUX BEIIECTB (ITHIIECH, alleTUJIeH, TOMYOI, TIIMIEPHH, 3TUJICHTJINKONIb, (heHOM,
(dopmanperny, ameTanbleruy, ameToH, MypaBbWHAas KHCIIOTa, YKCYCHas KHCJIOTa, CTeapuHOBasd,
OJICMHOBAS, MAJTbMUTHHOBASI KACJIOTHI, TIIMIIWH, IaHWH, MallbT03a, GPYKTO3a, aHWUIIMH, TUBHUHILI, U30TPEH,
XJIOPOTIPEH, CTUPOIT U APYTHE);

c(hOpMHUPOBAaHHOCTh YMEHHUS OIPENENATh BUI XUMHYECKON CBS3M B OPTaHMYECKHX COEIWHEHHSX
(xoBayeHTHAs 1 MOHHAS CBSI3b, G- U T-CBS3b, BOIOPOIHAS CBS3b);

chOpMHUPOBAaHHOCTh YMEHUS MIPUMEHSATH MTOJIOKEHHS TEOPUU CTPOSCHHUS OPTaHMYECKUX BEIIECTB A.
M. BytiepoBa [uist 00BsICHEHUS 3aBHCUMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa M CTPOSHHS,;

chOpMHUPOBAaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTpOEHUE, (M3NYECKHE U XUMUYECKHE
CBOWMCTBAa THIMYHBIX TPEJCTABHTENEH pPA3NUYHBIX KIACCOB OPTraHUYEeCKUX BEIIEeCTB: AaJIKaHOB,
[UKII0AJIKAHOB, AJIKEHOB, AJKaIMEHOB, AJIKHHOB, aPOMATHYECKUX YTIIEBOJOPOIOB, CIIUPTOB, allbJAETHJIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W CIOXHBIX 3(UPOB, KUPOB, HUTPOCOEIUHEHUH W aMHUHOB,
AMUHOKHUCIIOT, OEITKOB, YTIIEBOIOB (MOHO-, JI¥i- ¥ TIOJINCAXaPHJIOB ), WILTIOCTPUPOBATH T€HETUYECKYIO CBS3h
MEXAY HUMH YPaBHEHUSIMU COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIUN C UCIOJIB30BAHUEM CTPYKTYPHBIX

hopmyu;



c(hOPMHUPOBAaHHOCTh YMEHUS TOATBEPXKIATh HA KOHKPETHBIX MPUMEpPaxX XapakTep 3aBUCHUMOCTU
PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCIMHEHUM OT KPAaTHOCTU U TUIIAa KOBAJICHTHOMW CBS3U (O- U TT-
CBSI3M), B3aUMHOT'O BJIMSIHASL AaTOMOB M TPYIIII aTOMOB B MOJICKYJIaX;

c(hOPMHUPOBAaHHOCTh YMCHHS XapaKTePU30BaTh HCTOYHHKH YIJIICBOJOPOIHOTIO CHIPbs (HE(Th,
MPUPOMHBIA Ta3, Yrojb), CHOCOOBI €ro mepepadOTKH W TPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(hOPMHUPOBAaHHOCTh BIIAJCHUS CHCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX METOJAX MO3HAHMS —
HAONIOICHUH, HM3MEPEHUHU, MOJCIMPOBAHUH, JKCIICPUMEHTE (PEaTbHOM UM MBICICHHOM) U YMEHHUS
MIPUMCHATH 3THU 3HAHUA,

C(bOpMI/IpOBaHHOCTL YMCHHUA TPUMCHATH OCHOBHBLIC OIICpaliun MBICIIUTENEHON JCATCIIBHOCTH —
aHaJIU3 ¥ CUHTE3, CPaBHEHUE, 0000IIICHIE, CUCTEMATU3AIIHIO, BBISBJICHUE TPUUNHHO-CIICICTBCHHBIX CBA3EH
— JIJISl U3yYEHHUA CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIN;

C(i)OpMI/IpOBaHHOCTB YMCHHﬁZ BBISABIISITH B3aMMOCBSI3b XMMHUECKHMX 3HAHUM C IIOHATUSIMH U
NpEACTaBJICHUAMU JPYIUX CCTCCTBCHHO-HAYYHBIX IMPECIAMETOB IJIA 60nee OCO3HAHHOI'0 ITOHHUMAaHUs
CYITHOCTH MAaTepUajbHOIO €IWHCTBA MHUpA, UCIOIL30BaTh CUCTEMHBIC 3HAHMSI 110 OPraHUMYECKOW XHUMHH
JUTsE OOBSICHEHUS U TIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOILY;

c(OPMUPOBAHHOCTh YMEHHWH: MPOBOJUTH PACUETHI MO XMMUYECKUM (opMmyinaM M ypaBHEHHUSIM
XUMHYECKHUX PEAKIMHA C HCIONb30BaHUEM (HU3NYECKHX BeMMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOMIUX BEMIECTBA C KOJIMYECTBEHHOH CTOPOHBI: PACUETHI 1O HAXOXKICHUIO
XUMHUYECKOH q)OpMy.]'II)I BCIIECTBA IO U3BECTHLBIM MACCOBBLIM JOJIAM XUMHUYCCKUX 3JIEMCHTOB, IIPOAYKTAM
CropaHus, TUIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOopMHPOBAaHHOCTh YMEHUW: TIPOTHO3WPOBATH, AHAIW3UPOBATH M OIECHUBATH C ITO3UIIHH
AKOJIOTHIECKOW 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TIPOM3BOJCTBEHHOW MEATEIBHOCTH YEIIOBEKA,
CBSI3aHHOM C TiepepabOTKOI BeIIecTB, MCIONB30BATh MOJTYYEHHbIE 3HAHUS IS NMPUHATHS TPAMOTHBIX
pereHwu mpobIeM B CUTYaIHIX, CBI3aHHBIX C XUMUCH;

chOpMHUPOBAaHHOCTH yMEHHWH: CaMOCTOSATENBHO IUIAHUPOBATh W TPOBOJUTH XUMHYECKUI
JKCIIEpUMEHT (TTONydeHHe W W3yYeHHe CBOICTB OpPraHWYECKHMX BEIIECTB, KayeCTBEHHBIE DPEAKIUU
YTIIEBOIOPO/IOB PA3IMYHBIX KJIACCOB U KHCIOPOACOAEPKAIINX OPTaHWYECKHX BEIIECTB, pelIeHue
JKCIIEPUMEHTAIBHBIX 3a/lad TI0 PACIIO3HABAHWIO OPTaHMYECKHX BEIIECTB) C COOJIOJEHHEM IIPaBHII
Oe3omacHoro oOpamieHus] C BemecTBaMHA W JIA0OpPaTOpHBIM 00OpymoOBaHWEM, (OPMYIHPOBATH IENb
WCCIICJIOBAHMS, TPEACTABIATh B PA3NAYHON (QOpMe pe3yibTaThl SKCIIEPUMEHTa, aHAIM3UpPOBATh U
OLIEHWBATh X JOCTOBEPHOCTE;

c(hOpMHUPOBAaHHOCTH YMEHHIA:

COONfOIaTh TpaBHWJia OKOJOTHYECKHA IIeJIeCO00pa3sHOro TIOBeAeHUS B OBITY W TPYIOBOU
JEeSITETFHOCTH B TIEJISIX COXPAHEHUS CBOETO 3I0POBBSI, OKPYXKAIOIIEH MPHPOTHON Cpepl U JOCTIKEHHUS €
YCTOMYUBOIO Pa3BUTHUS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JIEHCTBHS Ha IKUBBIE OpPTaHU3MBI OINPENEIEHHBIX
OpraHUYeCKHUX BELIECTB, MOHMUMAs cMbIc nokazartens [IK;

aHAM3UPOBATH 11eJIeCO00Pa3HOCTh MPUMEHEHUST OPTAaHMYECKHUX BEIIECTB B MPOMBIIIIEHHOCTH H B
OBITY C TOYKH 3PEHUSI COOTHOIIECHHS PUCK-TIONB3a;

chOpMHUPOBAaHHOCTH YMEHUH: OCYIIECTBISATH LIEIEHANIPABICHHBIN ITOMCK XUMHUYECKOW HH(POpMAIHH
B pa3iMYHBIX UCTOYHMKAX (HaydyHas U y4eOHO-HaydHas JIMTEpaTypa, CPENCTBA MACCOBOM MH(OPMAINH,
WuTepHer u npyrue), KpUTUYECKA aHAIM3UPOBATh XMMHUYECKYI0 HH(OpManuioo, nepepadaTriBaTh €€ u
WCIONIb30BaTh B COOTBETCTBHUH C TTOCTaBJICHHOW YUeOHOH 3a1aueid.

11 KVIACC

[IpenmerHbIe pe3ynbTaThl 0OCBOEHUS Kypca «OO0Ias 1 HeopraHu4YecKasi XUMUSD OTPaKaIoT:

chOpMHUPOBAaHHOCTh TPEACTABIEHHUI: O MAaTEpUATHHOM EIWHCTBE MHpa, 3aKOHOMEPHOCTSIX U
MMO3HABAaEMOCTH SIBIICHUI MPUPOJIBI, O MECTE U 3HAUYSHHH XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ poJIn
B 00€CIIEYeHNH YCTOMYHUBOTO Pa3BUTHS, B PEIICHUH ITPOOIIEM IKOJIOTHYECKOM, JHEPTETHYECKOM 1 THIIEBOH
0€301aCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTEpUaJIOB, HOBBIX MCTOYHHUKOB JHEPTHH, B



00eCIIeUeHNH PAIMOHATBHOTO TMPUPOAONOIB30BaHUA, B (OPMHUPOBAHUU MHUPOBO33PECHUS W 0OIIEH
KYJIBTYphl 4YEJIOBEKa, a TAKKE DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO W
MIPUPOAHON CPEAE;

BIIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHHUM, KOTOpash BKJIIOYACT: OCHOBOMOJATAIOUIUE MOHITHUS —
XMUMUYECKUI DJIEMEHT, aTOM, SAPO aTOMa, U30TOIbI, DJIEKTPOHHAs 0000YKa atoma, S-, P-, d-aToMHBIE
opOUTa M, OCHOBHOE M BO30YXKICHHOE COCTOSHHUSI aToMma, TMOpUAM3AIUsS aTOMHBIX OpOUTaJIed, HMOH,
MOJICKYJla, BalleHTHOCTh, JJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas CBsI3b
(KoBasIeHTHAs, HOHHAs, METAJUTMYECKAsl, BOJAOPOAHAS ), KPUCTAITMYECKAS PEIIETKA, XUMUUCCKAsl PEAKITUS,
pacTBOp, SICKTPOIHUTHI, HEIIEKTPOIUTHI, DIIEKTPOIUTHUYECKAS TUCCOLMAIMS, CTEINEHb TUCCOLMAIINH,
BOJIOPO/IHBIN TOKa3aTelb, OKHCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM A(M(MEKT XHUMHUECKOW peakIuy,
CKOPOCTh XUMHUYECKOHN PEakiliu, XMMUIECKOE PABHOBECHUE; TCOPHUH U 3aKOHBI (TEOPUS DIEKTPOIUTUY SCKOM
qucconuanuu, nepuoguueckuil 3axon .M. MenpeneeBa, 3aKOH COXpaHEHHUsI MacChl BEHIECTB, 3aKOH
COXpaHCHUA U NPEBPALICHUA DHCPTHUHU ITPU XUMUUYCCKHUX PCAKIUAX, 3aKOH ITOCTOAHCTBA COCTaBa BEIIECTB,
3aKOH JEUCTBYIOIIUX MACC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUU, MEPOBO33PEHUECKIE 3HAHMS,
Jie)Kale B OCHOBC ITOHMMAHHA NMPUYMHHOCTH U CHCTEMHOCTH XHMHUYCCKUX HBHGHHP'I; COBPEMCHHBIC
npeaCTaBJICHUA O CTPOCHUH BEIICCTBA HA aTOMHOM, NOHHO-MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX;
npeacTaBji€Hus O MEXaHU3MaX XUMHYCCKUX peaKHHﬁ, TEPMOANHAMHUYCCKUX W KHUHCTHUYCCKUX
3aKOHOMCPHOCTAX HUX IMPOTCKAaHUA, O XHUMHUUYCCKOM PAaBHOBECHUH, paCTBOpax MU AUCIICPCHBIX CHCTEMAX;
(hakTONOTMYECKNE CBEIEHUS O CBOKMCTBaxX, COCTaBe, IIOJIYICHHMH U O€30MMaCHOM HCIIOIh30BAaHUHU
BaKHEHIITNX HCOPraHNYCCKUX BECUICCTB B 6BITy )41 HpaKTI/I‘IeCKOI‘/'I JACATCIIBPHOCTH YCIIOBCKA, O6HII/IX Hay4YHBbIX
MpUHIUIIAX XUMHYECKOI'O ITPOU3BOJICTBA;

C(i)OpMHpOBaHHOCTB yMeHHf/‘II BBIABJIATE XAaPAKTCPHBIC IIPHU3HAKN HOH’ITI/IfI, YCTaHaBJIMBAaTb HUX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIUC IMOHATHA MPHU OIMMCAHWUN HECOPTAHUYCCKUX BEHICCTB U UX
MpEeBpaIllCHUH;

c(OPMHUPOBAHHOCTh YMEHHUS HCIIONBh30BATh XUMHUUECKYIO CUMBOJHKY JUISI COCTaBJICHHS (HOopMyI
BEIIIECTB M yPaBHEHUI XUMHUYCCKHUX Peakiui, cucremaTiuueckyro HoMmeHkiaaTypy (IUPAC) u TpuBHaibHbIC
Ha3BaHUS OTJIENFHBIX BEIIECTB;

cOpMHUPOBAaHHOCTh YMEHHUS OMPEHENATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHYECKHX
3JIEMEHTOB B COSTUHEHMIX, BU]T XUMIUECKON CBSI3M (KOBaJeHTHAs, MOHHAsS, METAJUTIYECKasi, BOIOPOIHAs),
THUTI KPUCTAJUTNIECKON PEemI€TKN KOHKPETHOTO BEIeCTBA;

c(hOopMUPOBAaHHOCTH YMEHUS OOBSCHATH 3aBUCIMOCTH CBOWCTB BEIIECTB OT BUa XUMUYECKOH CBSI3U
W TUNA KPHUCTAIUTMYECKOW peméTkd, OOMEHHBIH W JOHOPHO-aKIENTOPHBIH MEXaHHW3MBI 00pa30BaHUS
KOBAJICHTHOM CBSI3H;

chOpMHUPOBAaHHOCTh YMEHHWH: KiIaccH(HUIIMPOBATh: HEOpPraHWYECKHE BEIIECTBA IO HX COCTaBy,
XUMHYECKHE PEaKIMH 110 Pa3IMIHBIM MPU3HAKAM (JUCITY ¥ COCTaBy PEarnpyroliX BEIIeCTB, TEIIOBOMY
s dexTy peaknun, 3MEHEHUIO CTEIIEHEeH OKHUCIEHUS JIEMEHTOB, 00PATUMOCTH, YIACTHIO KaTaIn3aTopa u
IpyTHE); CAMOCTOSTENFHO BHIOMPATh OCHOBAHMS I KPUTEPHH IS KIacCU(UKAIINN N3ydaeMbIX BEIECTB H
XUMUYECKUX PEaKIIH;

chOpMHUPOBAaHHOCTh YMEHHSI PaCKpBIBATh CMEICI mepuoaudeckoro 3akoHa JI. Y. MenzaeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMAaTHU3UPYIOITYI0, O0BSICHUTENBHYIO U IPOTHOCTUYECKYIO (DyHKIIHH;

chOpMHUPOBAaHHOCTh YMEHHW: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHWE aTOMOB M HOHOB
XUMHYECKUX JJIEMEHTOB IepBoro—uerBéproro nepuoaoB llepmomuueckoit cucremsl .M. Menneneesa,
UCIIOJIb3YS TIOHATHS «9HEPreTHUECKUE YPOBHU», «IHEPreTUYECKHE MOAYPOBHHY», «S-, P-, O-aTOMHbIE
opOuTanm», «OCHOBHOE W BO3OYKIEHHOE JHEPreTUYECKHE COCTOSHHUS aToMa»; OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XUMHUYECKUX AJIIEMEHTOB U X COSMHEHHI TI0 TIepHOaM U TPyIamM
[epronnueckoii cucrems! J[. . MenneneeBa, BaeHTHbIE BO3SMOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUS WX JJEKTPOHHBIX 000I0YEK;

c(hOPMHUPOBAaHHOCTh YMEHHUH: XapaKTepU30BaTh (OMMCHIBATH) OOIIME XWMHUYECKAE CBOHCTBA
BELIECTB PAa3NMYHbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE TI'E€HETUYECKOM CBS3HM  MEXKAY
HEOPraHWYECKUMU BEUIECTBAMU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIUM;



c(hOPMHUPOBAHHOCTh YMEHUS PACKPHIBAThH CYIIHOCTD: OKACIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHca 3THX peaKUWi; peakuud HOHHOrO OOMeHa MyTEM
COCTABJICHUS HX TIONHBIX U COKPAUIEHHBIX HMOHHBIX YpaBHEHHUHN; pEaKIUil TUIPONH3a; PEaKIui
KOMILIEKCOO0Opa3oBaHus (Ha MPUMEPE TUAPOKCOKOMITIIEKCOB IIMHKA U AJTFOMHHUSA);

c(hOPMHUPOBAaHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU TPOTCKAHMS XMMHUYCECKHX PEaKIui ¢
V4€TOM KX DHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep M3MEHEHHUS CKOPOCTH XMMHYECKON peakluu B
3aBHCHMOCTU OT Pa3IUYHBIX (DAKTOPOB, a TAK)KE XapaKTep CMEIICHUS XUMHYECKOTO PaBHOBECHS IO
BIIMSTHUEM BHEITHUX Bo3aercTBuil (mpunimn Jle llatenne);

c(hOPMHUPOBAaHHOCTh YMEHHS XapaKTePU30BaTh XUMHUCCKHE PEAKIUH, JISKAIIUe B OCHOBE
MMPOMBIIIVICHHOT'O TTOJTYUYCHU A CCpHOI\/'I KHUCJIIOThI, aMMHaKa, O6HII/IC HAayY4YHBIC MMPUHOUIIBI XUMHYCCKUX
IIPOU3BOJCTB;, HeﬂeCOOGpa?:HOCTB IMPUMCHCHUA HCOPTraHMYCCKUX BCIICCTB B IIPOMBIIIJICHHOCTHU U B 6bITy C
TOYKH 3PEHUS COOTHOIIECHUS PUCK-TIONB3a;

c(OpPMUPOBAHHOCTH BIIaJICHUS CUCTEMOW 3HAHUI O METO/IaX HAYYHOI'O [TO3HAHUS SBICHUH IIPHPOIBI
— HabJro/IeHne, N3MEpEeHUe, MOJISTUPOBAHNE, IKCTIEPUMEHT (pealilbHbIH U MBICIICHHBIN ), HCIIOJb3YEMBIX B
€CTCCTBCHHLIX HAayKaX, YMCHUA NIPUMCHATH 3THU 3HAHUS ITPU SKCIICPUMCHTAJIBHOM UCCJICJOBAHUN BEUICCTB
nu AJjis OG’LSICHGHI/IH XUMHUYECCKHUX HBHGHI/II\/'I, UMCIOIUX MECTO B IIPUPOIL, HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTHU
YeJI0BEKa M B MIOBCEIHEBHOMN KU3HU;

C(i)OpMHpOBaHHOCTB YMEHHA BBIABIIATH B3aUMOCBA3L XHUMHUYCCKHUX 3HAHUU C TIOHATUSIMH U
NpEACTaBJICHUAMU JPYIUX C€CTECCTBCHHO-HAYYHBIX IPEIMETOB IJIA 60.]'[66 OCO3HAHHOI'0 ITOHUMAaHUs
MaTepuaibHOro €ANMHCTBA MUPA,

c(hOpMHPOBAHHOCTh YMEHHS TMPOBOAUTH PACUETHI: C MCIOIB30BAHMEM IMOHITHI «MaccoBasi OIS
BEIIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIIEHTPAIHsD); MAcChl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY
KOJINYECTBY BEIIECTBAa, Macce MM O0bEMY ONHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB; TEIIOBOTO
a¢dexra peakiuu; 3HAYEHUS BOJOPOTHOTO TOKa3aTelNsl PacTBOPOB KHCIOT W INENIOYeH ¢ M3BECTHON
CTETCHBIO JMCCOIMANNK;, Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTA PEAKIMU, €CIH OJHO W3
HUCXOJHBIX BEIIECTB JIAHO B BHUJIE PacTBOpa C OINpeAeIEHHOW MacCOBOM J0Jiel pacTBOPEHHOIO BEIlECTBA
WJTH TaHO B M30BITKE (MMEET IPUMECH ); TOJIA BBIXOJIa TIPOIYKTA PEAKITNN; 0OBEMHBIX OTHOITICHHH Ta30B;

chOpMHUPOBAaHHOCTh yMEHHUI: CaMOCTOSTENIbHO IUIAHUPOBATH U TPOBOAWTH XWMHUYECKUN
SKCIIEpUMEHT (IPOBEACHUE peaknuii HOHHOTO OOMEHa, ITOATBEPIK/ICHHE KAa4eCTBEHHOTO COCTaBa
HEOPTaHWYECKHX BEIECTB, OMPEAETICHHE CPEIbl PACTBOPOB BEIIECTB C IIOMOIIBIO HHIUKATOPOB, N3yUEHUE
BITUSTHUS Pa3UYHBIX ()aKTOPOB HA CKOPOCTh XUMUYIECKOHN peakIlny, pelieHne IKCIIePIMEHTaIbHBIX 3a/1a4
o TeMaM «MeTtaiely 1 «HemeTrauie») ¢ CoONIoIeHHEM TIpaBHIT O€301TaCHOTO OOpAIIEHHUS ¢ BEIECTBAMHU
1 71abopaToOpHBIM 000pyHOBaHWEM, (POPMYIHPOBATH IIeTh WCCIEAOBAHUA, MPEACTABISATh B Pa3IHIHON
(hopMme pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATH U OI[EHUBATH MX JIOCTOBEPHOCTE;

chOpMHUPOBAaHHOCTH YMEHHI: COONMONATh MPaBHiIa TIONH30BAHUSA XUMHUYECKOW TIOCYIOH U
abopaTOpHEIM 000py/IOBaHMEM, OOpAaIeHHs C BEIIECTBAMUA B COOTBETCTBUU C HMHCTPYKIUSMHU TIO
BBITIOJTHEHHUIO JTa00PATOPHBIX XUMUYECKHX OMBITOB, YKOJIOTHYECKH IENTeCO00pa3HOT0 OBEISHMSI B OBITY U
TPYAOBOM NEATENBHOCTH B IIENISIX COXPAHEHHs] CBOETO 3I0POBBS, OKPYXKAIOIMIeH MPUPOIHON Cpenpl H
JMOCTH)KEHUSI €€ yCTOWYMBOTO Pa3BHTHSA, OCO3HABATH OMACHOCTH TOKCHYECKOTO NEHCTBUS Ha J>KUBBIC
OpTaHHU3MBI ONPEAeIEHHBIX HEOPTaHMIECKIX BEIIECTB, TOHUMAas cMbICT mokazatens [1J1K;

c(hOpMHUPOBAaHHOCTh YMEHUI: OCYIIECTBISATH [IEIEHANIPABICHHBIH ITOUCK XUMHUYECKOH HH(OpMAIHH
B pa3iMYHBIX MCTOYHWKAX (HaydyHas M y4eOHO-HaydHas JIMTEpaTypa, CPENCTBA MACCOBOM MH(OPMAINH,
WuTepHer u npyrue), KpUTUYECKA aHAJIM3UPOBATh XUMUYECKYI0 WHGOpMAIINIO, repepadaThiBaTh €€ U
WCIIONb30BaTh B COOTBETCTBHH C MTOCTABJICHHOW YI€OHOH 3a1auei.
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Pa3znen 2. Heopranuyeckasi XuMust
2.1 Hewmerasuist 31 3 https://m.edsoo.ru
2.2 Meraisl 23 2 https://m.edsoo.ru
Uroro mo pazneny 54
Pa3nen 3. XumMus ¥ 5KU3Hb
31 Metoapl NO3HAHUS B XUMUU. XUMUS U 9 https://m.eds0o.ru
KU3Hb
HUroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4 8



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

INOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHBIE
] ara nugpoBbIe
Ne A
Tema ypoka KountpoabHble IIpakTHueckue
n/n Bcero H3yYeHUsl o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsl
. http://college.ru/himiya/
[Ipeamer u 3HAUEHNE OPTaHUIECKON htto-//www. chemnet.ru
1 XHMMH, TIPEACTABIEHUE O MHOI000pasuu 1 05.09.2023 h ttg: Jhim 1lsep tembér 0
OpPraHMYECKHX COeIUHEHHUI http: / /expériment edu 'ru
DJEeKTPOHHOE CTPOEHUE aTOMa yrieposia httpf/ fcollege.rufhimiya/
) (ocHOBHOE M BO3OYXIEHHOE COCTOSTHUS). 1 06.09.2023 http:// ww.chemnet.ru
BasieHTHBIE BO3MOXKHOCTH aTOMa R http://hlm.l_september.ru
yrepona http://experiment.edu.ru
XuMHUYecKas CBA3b B OPTaHMYECKUX http://college.ru/himiya/
3 COeMHEHUAX. MexaHn3MBbl 00pa30BaHUS 1 07.09.2023 http:// W.Chemnet.ru
KOBAaJIEHTHOM CBSA3HU, CIIOCOOBI Pa3phiBa o http:/ hlm.l_september.ru
. http://experiment.edu.ru
CBsI3eH
http://college.ru/himiya/
http://www.chemnet.ru
Teopust CTpOEHUST OPraHUuYECKUX
4 1 12.09.2023 J/hi
coenmmuenuii A. M. ByTiieposa http://hlm.1§eptember.ru
http://experiment.edu.ru
Bunet nzomepun: cTpykTypHas, Egp; ; College.hru/ hlnzlya/
p://www.chemnet.ru
5 MIPOCTPaHCTBEHHAs. DJIEKTPOHHBIE 1 13.09.2023

3¢ dexTs B MONIEKyIIaX OPTaHUIECKUX
COEIMHEHU I

http://him.1september.ru
http://experiment.edu.ru




Hpe)lCTaBIIeHI/Ie (6} Knaccn(bmcaunn u

http://college.ru/himiya/
http://www.chemnet.ru

6 cUcTeMaTudeckas HOMEHKIaTypa 14.09.2023 | http://him.1september.ru
(IUPAC) oprannyeckux BeIIeCTB http://experiment.edu.ru
http://college.ru/himiya/
. . http://www.chemnet.ru
Knaccn KAl pCaKIIu B OPraHn4YcCKoOn
7 kA p P 19.09.2023 | http-//him Lseptember ru
XUMHUUA )
http://experiment.edu.ru
http://college.ru/himiya/
. http://www.chemnet.ru
CucremaTusauus 1 0000IIEHNE 3HAHUN '

8 o Tene 20.09.2023 | http://him. Lseptember.ru

http://experiment.edu.ru
AJIKaHBI: TOMOJIOTHYCCKHM PsIIl, 00IIast Egp; ; college;u/hirr;iya/

(hopmyra, HOMEHKIATypa U U30MEpHs, p: W'C emnet.ru
o DIIEKTPOHHOE M IIPOCTPAHCTBEHHOE 21.09.2023 http:/ / hlm.1§eptember.ru
CTpOHHE MOTEKyIT http://experiment.edu.ru
http://college.ru/himiya/

. http://www.chemnet.ru

dusnyeckre 1 XUMHUYECKHE CBOMCTBA .

10 ATKAHOB 26.09.2023 | http://him. 1_september.ru
http://experiment.edu.ru
http://college.ru/himiya/

Haxoxzenue ankaHoB B Ipupo/e. http://www.chemnet.ru

11 Crioco0b! OMy4eHUs U IPUMEHEHN e 27.09.2023 | http://him.1september.ru

aJIKaHoB http://experiment.edu.ru

12 [ukmoankausl: oomas Gopmyia, 98.09.2023 http://college.ru/himiya/

HOMCHKJIaTypa U U30MEpUsl, 0COOEHHOCTH

http://www.chemnet.ru




CTPOCHUA U XUMHUYCCKUX CBOI>'ICTB,
CITOCOOBI MOJTy4YCHUSA U IPUMCHCHUC

http://him.1september.ru
http://experiment.edu.ru

Pemenue pacuérHeIx 3a1a4d Ha
onpezeneHne MoleKyIsIpHoil popMyIibt
OPTaHUYECKOI0 BEIECTBA 110 MACCOBBIM

http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru

13 03.10.2023 .
JIOJISIM aTOMOB DJIEMEHTOB, BXOAAIINX B http://experiment.edu.ru
ero cocras. CucremaTuzanus u
000011IeHYEe 3HAHUH 110 TeMe
AJIKEHBI: TOMOJIOTHUECKHUH psiI, o0mast http://college.ru/himiya/
(dhopMmysia, HOMEHKIIATypa, SJICKTPOHHOE U http://www.chemnet.ru
14 MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIL. 04.10.2023 | http://him.1september.ru
CTpyKTypHas ¥ [UC-TPAHC-U30MEPHS http://experiment.edu.ru
AJIKEHOB
http://college.ru/himiya/
15 ®u3HYECKUE U XUMUYECKHE CBOMCTBA 05.10.2023 httpE/ ! W.chemnet.ru
ankeHoB. [IpaBuio MapkoBHHKOBA http://him. 1_september.ru
http://experiment.edu.ru
http://college.ru/himiya/
CrocoObI TOTy4YeHUS U IPUMEHEHUE http://www.chemnet.ru
16 ATKCHOB M P 10.10.2023 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
[IpakTudeckas padora Ne 1 mo reme http://www.chemnet.ru
17 "[lomydeHue STHUIIEHA U U3yYEHUE €r0 11.10.2023 | http://him.1september.ru
CBOWCTB" http://experiment.edu.ru
Pemenue pacu€rHbIX 3a71a4 Ha http://college.ru/himiya/
18 onpeeNieHne MOJIEKYISAPHO# HopMyJIbI 12.10.2023 | http://www.chemnet.ru

OPraHrUveCKOro BCUICCTBA




http://him.1september.ru
http://experiment.edu.ru

AJKaueHBbl: CONpsKEHHBIE,

http://college.ru/himiya/
http://www.chemnet.ru

19 W30JINPOBAaHHbIE, KyMYJIHPOBAHHEIE. 17.10.2023 | http://him.1september.ru
Oco0eHHOCTH 3JICKTPOHHOI'O CTPOCHUA http://experiment.edu.ru
http://college.ru/himiya/
. i http://www.chemnet.ru
XUMHUYECKUE CBOMCTBA COIPSIKEHHBIX
20 orton P 18.10.2023 | ftp://him. Lseptember.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
CriocoObI IOTydeHHsI ¥ IPUMEHEHN e
21 19.10. /i
B 9.10.2023 http.//hlm.l_september.ru
http://experiment.edu.ru
AJIKUHBL: TOMOJIOTHYECKHH Psifl, 00wIast Egpixcollege; u/hin:iya/
(hopmyrna, HOMEHKIIATypa, JIEKTPOHHOE U p-/AWWW.Chemnet.ru
22 24.10.2023 J/hi
MMPOCTPAHCTBECHHOEC CTPOCHUC MOJICKYI, http://hlm'l_september'ru
(bmsmaeckue croficrsa http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
23 XHUMHYeCKHE CBOHCTBA alIKHHOB 25.10.2023 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
. http://www.chemnet.ru
24 KauecTBeHHnnie pCaKknun Ha TPOUHYIO 26.10.2023

CBA3b

http://him.1september.ru
http://experiment.edu.ru




25

CriocoObl OMy4YeHHs U IPUMEHEHU e
ANKHHOB

08.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

26

Pewienue 3a1au: pacu€rsl 0 ypaBHEHUIO
XUMUYECKOU peakluu

09.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

27

CucremaTusauus 1 0000IIEHNE 3HAHUN
10 TeME

10.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

28

ApeHBI: TOMOIOTHYECKUH psif, oOmas
(dhopmya, HOMEHKIaTypa. DIEKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYIT
OcH30M1a B TOTYOJIa, UX U3HYECKUE
CBOIICTBA

15.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

29

XUMHUYECKUE CBOMCTBA apEHOB: PeaKIuu
3aMeleHns

16.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

30

XHUMHUUYECKHE CBOMCTBA APEHOB: PEAKLIUI
MIPUCOEANHEHNS, OKHUCIIEHIE TOMOJIOT OB
OeHzona

17.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

31

OCO0EHHOCTH XUMHUYECKUX CBOHCTB
cTHpOIa

21.11.2023

http://college.ru/himiya/
http://www.chemnet.ru




http://him.1september.ru
http://experiment.edu.ru

Pewiennie pacu€rHbix 3a1a4 Ha

http://college.ru/himiya/
http://www.chemnet.ru

32 OIIPENIEIICHNE MOJICKYJIAPHON (hOPMYITBI 22.11.2023 | http://him.1september.ru
OpraHUYecKOro BEIlecTBa http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
CrocoObI TOay4YEHUS U TPUMEHEHHE
33 7 P 23.11.2023 | ttp://him.september.ru
apeHOB .
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
I'enernueckas cBsI3b MCXIY pasIMYHbIMHA )

34 KIACCAMH YIIEBOOPOOB 28.11.2023 http.//hlm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX http://www.chemnet.ru
35 peakiuii. CucremMaTH3aius 1 0000IIeHH e 29.11.2023 | http://him.1september.ru
3HAHHH 110 TeMe http://experiment.edu.ru
http://college.ru/himiya/
., http://www.chemnet.ru
IIpuponnsiii ra3. [TonmyTHbie HePTSIHBIE

36 ra};mp . b 30.11.2023 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/

., http://www.chemnet.ru
Kamennerit OJIb U IPOAYKTHI €0
37 7 s 05.12.2023 | http://him.1september.ru

riepepaboTKn

http://experiment.edu.ru




38

HedTb 1 criocoOb! €€ mepepaboTKH.
IIpuMeHeHue MPOIYKTOR TIepepadoTKU
HedTH

06.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

39

I'enernueckast CBA3b MEXKIY Pa3IMYHbIMU
KJIACCAMH yIJI€EBOAOPOIOB

07.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

40

l"anoreHonpoOM3BOMHEIE YTIIEBOIOPOIOB:
3JIEKTPOHHOE CTPOCHHE; PEAKITIH
3aMeIEeHns TajloreHa

12.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

41

JleiicTBHE 1Ien0oUeH Ha
rajJoreHnpou3Bo/iHbie. B3anmonelicTeue
JIUTaJIOTeHAIKaHOB C MATHUEM M IHHKOM

13.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

42

Cucrematnsanys 1 0000IIEHNE 3HAHUHA
o pasaeny "Yriesogopozas!”

14.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

43

KonTponsnas pabora 1o teme
"Yrnesogopoas!"

19.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

44

[IpenenbHble 0THOATOMHBIE CIUPTHI:
TrOMOJIOTHYECKUH psif, odmast popmyna,
CTPOEHHE MOJIEKYJI, H30MEPHS,

20.12.2023

http://college.ru/himiya/
http://www.chemnet.ru




HOMEHKIIaTypa, KiIacCuprKanus,
(usnvecKre cBOWCTBA

http://him.1september.ru
http://experiment.edu.ru

XHUMHUYECKHUE CBOMCTBA MPENEIbHBIX

http://college.ru/himiya/
http://www.chemnet.ru

45 OHOATOMHBIX CIHPTOB 21.12.2023 http://him.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

CriocoObl IONyYeHHs U IPUMEHEHN e
4 26.12.202 IIhi
6 OHOATOMHEIX CIIHPTOB 6.12.2023 http://him. 1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
IIpocTeie 3pupbr: HOMEHKIIATYpPa U http://www.chemnet.ru
47 H30MepHs, 0COOCHHOCTH (PU3HUYECKUX U 27.12.2023 | http://him.1september.ru
XHMUYECKUX CBOWCTB http://experiment.edu.ru
http://college.ru/himiya/
MHoroaToMHbI€ CHUPTHI: 3THUJICHTIIUKOIb http: //Iwww.chemnet.ru
48 U TIIMIEPHUH, UX (HU3HUUecKue u 28.12.2023 | http://him.1september.ru
XUMHYECKHE CBOMCTBA http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
Crioco0p! OTy4eHUs U IPUMEHEHN e i

49 MHOFOATOMHBIX CIHDTOB 16.01.2024 http.//hm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/

) http://www.chemnet.ru

50 deHoI: cTpoeHHE MOJIEKYIIbI, (Pr3nuecKre 17.01.2024

cBoiictBa. TokCHYHOCTH peHomNa

http://him.1september.ru
http://experiment.edu.ru




51

XuMu4eckue cBoiicTBa (heHoa

18.01.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

52

CriocoObl IONMyYeHHs U IPUMEHEHN e
(deHomna

23.01.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

53

[paktndeckas padora Ne 2. Pemenue
9KCTIIEPUMEHTAIILHBIX 3a71a4 [0 TeMe
"CrupTh! ¥ peHobI"

24.01.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

54

Cucremarn3anus 1 0000IEeHE 3HAHUI
10 TEME

25.01.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

55

AJBJCTU]IBI U KETOHBI: SJIEKTPOHHOE
CTpoeHHe KapOOHWILHOW TPYIIIIHI;
TOMOJIOTHYECKHE PsIIbl, o0mIast popmyia,
W30MEpHs U HOMECHKIIATypa

30.01.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

56

ANBIIEruabl ¥ KeTOHBI: (pr3udecKue
CBOICTBA; PEaKIMH TPUCOETUHEHUS

31.01.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

57

PeaKLII/II/I OKHUCJICHUA U KaYCCTBCHHBIC
pCaKkinu ajJbACTUI0B U KETOHOB

01.02.2024

http://college.ru/himiya/
http://www.chemnet.ru




http://him.1september.ru
http://experiment.edu.ru

Croco0bl OIY4CHUS aIbACTU/IOB U

http://college.ru/himiya/
http://www.chemnet.ru

58 CCTOHOB 06.02.2024 http://him.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/

OIHOOCHOBHBIC TIPE/ICIbHBIC KAPOOHOBBIE http://www.chemnet.ru

59 KHCJIOTBI, 0COOCHHOCTH CTPOSHHS UX 07.02.2024 | http://him.1september.ru

MOJICKYJT http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
N3omepus m HOMEHKIIaTypa KapOOHOBBIX )

60 KHUCJIOT, X (PM3UYECKHE CBONCTBA 08.02.2024 | htp:// hlm.1§eptember.ru
http://experiment.edu.ru
http://college.ru/himiya/

. http://www.chemnet.ru
XuMHUYeCcKre CBOMCTBA TPENETbHBIX '

61 OIHOOCHOBHBIX KAPOOHOBBIX KHCIIOT 13.02.2024 1 htp:// hlm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/

OcoOEHHOCTH CBOWCTB MYypaBbUHOU http://Www_(memnet_ru

62 KHCIoThL. MHOT000Opa3ue KapOOHOBBIX 14.02.2024 | nttp://him.1september.ru

KHCIIOT http://experiment.edu.ru
Oco0OEHHOCTH CBOWCTB: HEMPEAEIbHBIX U http://college.ru/himiya/
apOMaTHYECKUX KapOOHOBBIX, http://www.chemnet.ru

63 JIMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX 15.02.2024 | http://him.1september.ru

KHUCJIOT. Hpe):[CTaBI/ITeJ'H/I BBICIINUX
Kap60HOBBIX KHUCJIOT

http://experiment.edu.ru




Ilonsarue o MMPOU3BOJAHBIX Kap6OHOBBIX

http://college.ru/himiya/
http://www.chemnet.ru

64 HCTOT 20.02.2024 | http://him. Lseptember.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

CriocoObl IONMyYeHHs U IPUMEHEHN e '

65 KapGOHOBEIX KHCTIOT 21.02.2024 | http://him. 1_september.ru
http://experiment.edu.ru
http://college.ru/himiya/

Crioxxabie 2UPBI; TOMOJIOTHYECKHH PSIII, http://www_chemnet.ru
66 o01as (bopMyJIa, HU30MEPHU U 22.02.2024 http://him_lseptember_ru
HOMEHKJIaTypa http://experiment.edu.ru
http://college.ru/himiya/
. http://www.chemnet.ru
dusnyeckre 1 XUMHUYECKHE CBOMCTBA

67 27.02.2024 | http://him.1september.ru

a¢upoB :
http://experiment.edu.ru
Pemienue pacu€rHpIX 3aga4: MO Egp; ; college.hru/hirr;iya/
. p://lwww.chemnet.ru
YPaBHCHUIO XUMHUYECKON PCAKIINU, HA ) .

68 onpeesieHne MOIEeKYIISIPHO# (hopMyJIbI 28.02.2024 http:/ ! hlm.lrseptember.ru
OPIAHHTECKOrO BEMECTBA http://experiment.edu.ru
[IpakTudeckas padora Ne 3. Permenue Egp; ; COIIEQG';U/hmIiya/

p:/lwww.chemnet.ru
OKCIIEPUMCHTAJIBHBIX 3a/1a4 I10 TEME A
69 "Kap6oHoBbIie KHCITOTHL. CII0KHBIE 29.02.2024 | http:// hm.l_september.ru
" http://experiment.edu.ru
aupsl
70 Xupsl: ctpoenue, pusnuecKue U 05.03.2024 http://college.ru/himiya/

XUMHYECKUE CBOMCTBA (THAPOIH3)

http://www.chemnet.ru




http://him.1september.ru
http://experiment.edu.ru

Oco0eHHOCTH CBOMCTB KHPOB,

http://college.ru/himiya/
http://www.chemnet.ru

71 CoJiepXKalliX OCTaTKH HEeNpeaeTbHbIX 06.03.2024 | http://him.1september.ru
KUPHBIX KHCioT. JKupsI B pupozie http://experiment.edu.ru
MplL1a KaK COJIH BBICHIHX KapOOHOBBIX Egp:xcollegegu/hin:iya/
KHCIOT, UX Moroliee aeiicrue. [loasarue o p-/iwww.chemnet.ru
72 7.03.2024 I/hi
CUHTETHUYCCKHUX MOIOIIMX CpeCTBaX 07.03.20 http://hlm.l_september.ru
(CMC) http://experiment.edu.ru
http://college.ru/himiya/
I'enernueckas cBsI3b yIiI€BOJIOPOJIOB U http://www_chemnet.ru
73 KHCIIOPOJCOAEPKAIINX OPTaHMIECKUX 12.03.2024 | http://him.1september.ru
BCIIICCTB http://experiment.edu.ru
http://college.ru/himiya/
. http://www.chemnet.ru
Pacuérrl mo ABHCHUSM XUMHUYCCKUX
74 oo P 13.03.2024 | http://him.1september.ru
peakuni .
http://experiment.edu.ru
http://college.ru/himiya/
. http://www.chemnet.ru
CucreMatu3anus 1 0000IICHIE 3HAHNH
75 14.03.2024 | nttp://him.1september.ru
1O TEME )
http://experiment.edu.ru
http://college.ru/himiya/
Ob1ast xapaKTeprCTUKaA yIIICBOIOB 1 http://www.chemnet.ru
76 KJIacCU(pUKAIUS YTIeBOJ0B (MOHO-, TU- U 19.03.2024

HOJ'II/IcaXElpI/II[BI)

http://him.1september.ru
http://experiment.edu.ru




MoHocaxapuibl: (pU3MYECKUE CBOMCTBA U

http://college.ru/himiya/
http://www.chemnet.ru

77 20.03.2024 | http://him.1september.ru
HAXOXJCHUE B TPUPOJIC .
http://experiment.edu.ru
http://college.ru/himiya/
[IpumeHenue rinoKo36l, €€ 3HaUYeHNE B http://www.chemnet.ru
78 21.03.2024 | http://him.1september.ru
KNUBHEACATCIIBHOCTHU OpraHu3Ma R
http://experiment.edu.ru
http://college.ru/himiya/
Jucaxapusl: caxapo3a, MajabTo3a 1 http://www.chemnet.ru
79 nmakro3a. HaxoxaeHnue B mpupone u 02.04.2024 | http://him.1september.ru
MPUMEHEHHE AUCaxapHI0B http://experiment.edu.ru
http://college.ru/himiya/
[Tomucaxapuabl: CTPOCHHE http://www.chemnet.ru
80 MaKpOMOJIEKYII, (PU3HUECKUE U 03.04.2024 | http://him.1september.ru
XUMUYECKUE CBOUCTBA, IPUMEHEHUE http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
81 [MoHsTHE 00 HCKYCCTBEHHBIX BOJOKHAX 04.04.2024 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
Pemenue pacueTHpIx 3a1a4 Ha http://www.chemnet.ru
82 OIpe/IeNIeHNEe TOIH BBIXOJIA ITPOIYKTa 09.04.2024 | http://him.1september.ru
pEaKkUHuK OT TEOPETHUECKH BO3MOKHOIO http://experiment.edu.ru
83 CucremaTu3anys ¥ 0000IICHIE 3HAHUI 10.04.2024 http://college.ru/himiya/

10 paszueny

http://www.chemnet.ru




http://him.1september.ru
http://experiment.edu.ru

84

Kontponbhas pabora 1o Teme
"Kucnopozaconepxaiiye opraHuaecKue
coenuHeHus"

11.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

85

AMUHBL: KJIacCU(UKAIUS, CTPOCHUE
MoJIeKyJ1, 001ias hopmyJia, H30MeEpus,
HOMEHKJIATypa 1 (pU3MUECKHE CBOMCTBA

16.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

86

Xumuueckre CBOMCTBa aM(paTHIeCKUX
aMUHOB

17.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

87

AHMIHH: CTPOCHHE aHUJIMHA,
0COOEHHOCTH XHUMHYECKUX CBOHCTB
aHWJINHa

18.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

88

CrnocoObI OTy4YeHNsI U TIPUMEHEHN e
anudaTnIeckux aMIHOB

23.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

89

AMMHOKHCIIOTBI: HOMEHKIIATypa U
nzomepus, GU3NUecKre CBOMCTBA.
OtnenpHBIE IPEICTABUTENH Ol
AMHUHOKHCIIOT

24.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru




XHMHYECKHE CBOMCTBA AMHUHOKHUCJIOT, UX

http://college.ru/himiya/
http://www.chemnet.ru

90 OHoNoruuecKoe 3HaueHNE aMUHOKHUCIIOT. 25.04.2024 | http://him.1september.ru
CuHTe3 ¥ THAPOIIHU3 MENTHIO0B http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
benku kak npupoaHbIe NOIUMEPDL; !

91 CTPYKTYDHI GETKOB 30.04.2024 http.//hlm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

92 XuMHU4UecKre CBOHMCTBA OEIKOB 07.05.2024 http://him_lseptember_ru
http://experiment.edu.ru
http://college.ru/himiya/

A30Tconep>1<amne TeTCPONMKIINIYCCKUC http://www_chemnet_ ru

93 coenuHeHus. Hyki1eMHOBBIE KHCIIOTBI: 08.05.2024 | http://him.1september.ru
COCTaB, CTPOCHHUE U OMOJIOrHYEecKas PoJib http://experiment_edu_ru
[Ipaktrueckas padora Ne 4. Pemenne Egp; ; college.hru/hirr;iya/

p://www.chemnet.ru
9KCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe )

94 " ABOTCOEpIKALIIE OpraHHHecKHe 14.05.2024 http://hlm.l_september.ru
coenHenus” http://experiment.edu.ru
[IpakTudeckas padora Ne 5. Permenue Egp; ; COIIEQG';U/hmIiya/

p://www.chemnet.ru
AKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe )
9 "Pacrio3HaBaHne OPraHUuIECKUX 15.05.2024 | htp:// hm.l_september.ru
- http://experiment.edu.ru
COCIIMHEHUH
KonTponbHas pabota 1o teme http://college.ru/himiya/
96 "AzoTconepiKaIinue OpraHuYecKue 16.05.2024 | http://www.chemnet.ru

coenuuenusa"




http://him.1september.ru
http://experiment.edu.ru

97

OcHOBHBIE TOHATUS XUMHU
BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN U
METO/BI UX CHHTE3a —II0JUMEpH3aLUs U
IIOJIMKOH/JIEHCAL U

17.05.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

98

[Tnactmaccel. YTuinuzaius u nepepadorka
IJIacTUKa

21.05.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

99

DnacToMephl: HaTypalbHBIHA
CHHTETHYECKHE KaydyKH. Pe3nna

22.05.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

100

BornokHa: HaTypanpHbIE, HICKYCCTBEHHBIE,
cunreruueckue. [Tonumepsl
CHEeNnaIbHOTO Ha3HAYEHUS

23.05.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

101

[IpakTudeckas padora Ne 6. Permenue
AKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe
"Pacno3HaBaHHeE MJIACTMACC U BOJIOKOH"

24.05.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

102

O00011IeHrE U CHCTEMATU3ALIN
H3Yy4YEHHOr0 MaTepuaa 1o TeMe
"BoicokoMoNeKyIsIpHbIE COeIMHEHU"

28.05.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru




OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




11 KUIACC

KoanuecTBo 4acoB DJ1eKTPOHHbIE

Ne Hara uudpoBbie

Tema ypoka KounTtpoabHble IIpakTHyeckue
n/n Bcero M3y4eHH s o0pa3oBaTejibHbIE

padoThI padoThI
pecypcol
http://college.ru/himiya/
. http://www.chemnet.ru

AtoM. CocTaB aTOMHBIX si7iep. XUMHYECKHA ]

1 s eMeHT. M50 oML 1 05.09.2023 | http://him. Lseptember.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

CtpoeHne IeKTPOHHBIX 0007I09€K aTOMOB, '

2 CBATOBLIC THCTA 1 07.09.2023 http.//hlm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

Kiaccudukarys XAMIIeCKUX JIEMEHTOB (S- )

3 p- -, foevenTs) 1 08.09.2023 http://him. 1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

Pacnipenenenue 351€KTPOHOB MO aTOMHBIM ]

4 - 1 12.09.2023 http://him. 1september.ru
http://experiment.edu.ru
http://college.ru/himiya/

DNeKTpOoHHbBIE KOH(UTYPAIIHA ATOMOB http://WWW.(;hemnet.ru

5 3JIEMEHTOB B OCHOBHOM W BO30YKJIEHHOM 1 14.09.2023 | http://him.1september.ru

COCTOSTHMH http://experiment.edu.ru
5 DJIeKTpOHHbBIE KOH(PHUTYPAI[MA HOHOB. 1 15.09.2023 http://college.ru/himiya/

SJIGKTp O0TpHULATCIIBHOCTD

http://www.chemnet.ru




http://him.1september.ru
http://experiment.edu.ru

Ilepuoanueckuii 3akoH u [lepuonnueckas
CHUCTEMa XMMHUYECKUX djieMeHToB JI. U.

http://college.ru/himiya/
http://www.chemnet.ru

7 19.09.202 J/hi
Menpeneesa, cBsI3b ¢ COBPEMEHHOU TEOpUEH 9.09.2023 http:/ /hlm.l_september.ru
CTPOEHH1 ATOMOB http://experiment.edu.ru
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB http://college.ru/himiya/
8 XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX HMH 20.09 2023 http'//wW‘Chemnet'ru
HPOCTHIX U CIIOKHBIX BEIIECTB 10 TPYIINAM 1 R http.//hlm.l_september.ru
http://experiment.edu.ru
reproaam
http://college.ru/himiya/
. http://www.chemnet.ru
Cucremaru3aiys 1 0000IIEHIE 3HAHUI 110
9 ene 21.09.2023 | http://him.1september.ru
http://experiment.edu.ru
Buasl xumuyeckoil cBsi3u. MexaHHU3Mbl http://college.ru/himiya/
10 00pa30BaHUs KOBAJIEHTHON CBSI3H. 96.09.2023 http:// WW.Chemnet.ru
Bopopoanas cBs3b. MeXMOIEKYIIAPHbIE o http:/ ! hlm.l_september.ru
B3AHMOTEHCTBIS http://experiment.edu.ru
http://college.ru/himiya/
BanenTHOCTE M BaJICHTHBIC BO3MOKHOCTH http://Www_(memnet_ru
11 aToMOB. CBSI3b AJIEKTPOHHON CTPYKTYPHI 28.09.2023 | http://him.1september.ru
MOJICKYJI C UX TCOMCTPHUICCKUM CTPOCHHUEM http://experiment.edulru
http://college.ru/himiya/
http://www.chemnet.ru
12 [IpencraBneHust 0 KOMILTEKCHBIX 99.09.2023

COCANMHCHUAX: COCTAB 1 HOMCHKJIATYpa

http://him.1september.ru
http://experiment.edu.ru




13

Bemecta MonexynspHoOro u
HEMOJIEKYSIPHOT O CTpoeHus. THIbl
KPUCTAJTMYECKUX PELIeTOK U CBOWCTBA
BEIIIECTB

03.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

14

ITonsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue o0 KOMUIOUAHBIX PacTBOPax

05.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

15

HcTuHHBIE pacTBOPHI: HACHIIIIEHHBIE U
HEHACBHIIIIEHHBIE, PACTBOPUMOCTb.
Kpucramoruaparst

06.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

16

Crioco0bI BEIpaKEHUST KOHIICHTPAITHH
pacTBopoB

10.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

17

Pemienue 3aj1a4u ¢ MCMOIB30BAaHUEM MTOHATHI
""MaccoBast 10JIsI pacTBOPEHHOTO BeIecTBa",
"MOJISIpHAs] KOHIICHTpaIus"

12.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

18

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYEeCKUX BEIIECTB

13.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

19

Cucrematnsanys 1 0000IIEHNE 3HAHUN 110
TEME

17.10.2023

http://college.ru/himiya/
http://www.chemnet.ru




http://him.1september.ru
http://experiment.edu.ru

20

KontponbeHas pabora o Temam "CtpoeHue
aroma. [lepuoanueckuii 3aKoH U
HCpI/IOILI/I‘IeCKaSI CHUCTEMA XUMHUYCCKUX
anementoB []. . Menneneesa", "Ctpoenne
BerecTBa. MHoroo0Opasue BeuiecTs"

19.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

21

Kiaccudukarus XuMHUUIEeCKUX PEaKIIvii B
HEOPraHWYECKOW M OPraHUYECKOW XUMHU.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXpaHEHUS | MPEBPAICHUS SHEPTUN TIPU
XUMHYECKUX PEaKIIMsIX

20.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

22

TemnoBbie 3P HEKTH XUMHYECKUX PEAKITHH.
TepMoxuMHUecKre ypaBHEHUS

24.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

23

Brrancienus mo ypaBHEHUSM XUMUYECKUX
peaxuii ¥ TePMOXUMUYECKHM YPAaBHEHUSM

26.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

24

CKOpoCTh XUMHYECKOH peakiuu, eé
3aBHCHUMOCTB OT Pa3iIM4YHbIX (PaKTOPOB.
KaTanus u kaTanuzaTopsl

27.10.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

25

I'omorenHsie 1 TCTCPOrCHHBIC PCAKIINN

07.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru




26

[Ipaktuyeckas padora Ne 1 o Teme
"BnusHue pa3nuyHbIX GaKTOpoB Ha
CKOpPOCTb XMMHUYECKOW peakuuu"

09.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

27

O6patumbie 1 HeOOpaTUMBIE PEAKIINH.
XUMHUYECKOE PABHOBECHE

10.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

28

[paktndeckas padora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
MTOJIOKEHNE XUMHUYECKOT0 paBHOBeCHS"

14.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

29

DNeKTpoNuTHYECKAs! TUCCOIUATIHS.
CuiibHbIC M ¢1a0bIe 2JIeKTPONnThI. CTereHb
JICCOITUAITIH

16.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

30

Nonnoe nponssenenne Boasl. Cpena
BOJIHBIX pacTBOpPOB. BomoponHbiii
mokazatens (pH) pactBopa

17.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

31

I'maponus coneit. Peakiuu, nporekaronye B
pacTBopax 3JIEKTPOIUTOB

21.11.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

32

[Ipaktuyeckas padora Ne 3 o Teme
"XHUMHUYECKHE PEAKLIUU B PACTBOPAX
3JIEKTPOIUTOB"

23.11.2023

http://college.ru/himiya/
http://www.chemnet.ru




http://him.1september.ru
http://experiment.edu.ru

OKHUCIIMTEIBHO-BOCCTAHOBUTEILHBIE

http://college.ru/himiya/
http://www.chemnet.ru

33 peakuuu. BaxkHeime oKUCIUTEN! 1 24.11.2023 | http://him.1september.ru
BOCCTAHOBHUTEIIN http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
MeTton 3IeKTPOHHOTO (3JIEKTOHHO-HOHHOTO) )

34 Sananca 28.11.2023 http://him. 1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

DJIEKTPOSIN3 PacTBOPOB U PACILIIABOB '

35 - 30.11.2023 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

36 Perienre 3a1a4 pa3InyHbIX TUIIOB 01.12.2023 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

37 Pemenvie 3a1a9 pa3nnyHBIX THIIOB 05.12.2023 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/

. http://www.chemnet.ru

38 Cucrematnsanys 1 0000IIEHNE 3HAHUN 110 07.12.2023

TeMe "XUMUYEeCKUE peakiuun"

http://him.1september.ru
http://experiment.edu.ru




39

Kontponbhas pabora no Teme "Xumudeckue
peaxiun"

08.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

40

ITonoxenue Hemerainos B llepuonnueckoi
CHUCTEME XUMHUYECKUX dieMeHToB . U.
MenneneeBa 1 0COOCHHOCTH CTPOEHHSI UX
aToMOB. PU3HYECKHE CBOMCTBA HEMETAIUIOB

12.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

41

AJutoTporiis HeMeTautoB (Ha IpuMepe
KHCI0poJa, cepbl, pochopa u yriaeposa)

14.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

42

Bonopon: monyuenue, pusnueckue u
XUMHUYECKue cBOMCTBA. [ uapuabl

15.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

43

I"anoreHsl: HaxoXAEHUE B IPUPOLIE,
CHOCOOBI MONTydeHMs], PU3NIECKUE H
XUMUYECKHE CBOWCTBA

19.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

44

l'anorenoBopoponsl. BaxHeiine
KHCIIOPOJCOAEPIKaINE COSTUHEHUS
rajJoreHoB

21.12.2023

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

45

JlaGopaTopHbIe U IPOMBILUIEHHBIE CIIOCOOBI
MOJTy4€HHs TaJIoreHoB. [IpuMenenue
raJloreHOB U UX COSOMHEHUI

22.12.2023

http://college.ru/himiya/
http://www.chemnet.ru




http://him.1september.ru
http://experiment.edu.ru

[paktuyeckas pabora Ne 4. Pemenue

http://college.ru/himiya/
http://www.chemnet.ru

46 3KCIIEpUMEHTANIbHBIX 33/]a4 110 TeMe 26.12.2023 | http://him.1september.ru
"TanoreHs" http://experiment.edu.ru
KUCIOpOI: TAGOPATOPHEIE H http://college.ru/himiya/
MPOMBIIIIEHHBIE CITOCOOBI MOTY4EHHUS, http://www.chemnet.ru

47 y 28.12.2023 | hitp://him.1september.ru
(usnueckre U XuMu4yeckue cBoiictsa. O30H. :

http://experiment.edu.ru
IIpuMenenue kuciaoposa U 030Ha

http://college.ru/himiya/

http://www.chemnet.ru

48 OKCH/IBI U IEPOKCHIBI 29.12.2023 | http://him.1september.ru

http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

49 Permrenne 3a1a4 pa3MYHBIX THIIOB 16.01.2024 | http://him.1september.ru

http://experiment.edu.ru
http://college.ru/himiya/
Cepa: HaXO0XICHUE B IIPUPOJIE, CIIOCOOBI http://Www_(memnet_ru

50 MTONTy4YeHwsl, (PU3MIECKre U XUMIIECKUE 18.01.2024 | http://him.1september.ru

CBOHCTBA http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

51 CepoBonopoa, cynbhuabt 19.01.2024

http://him.1september.ru
http://experiment.edu.ru




KHCHOpOHCOI[epH(aHII/IC COCIUHCHUS CEPBI.

http://college.ru/himiya/
http://www.chemnet.ru

2 23.01.2024 J/hi

> OCOOCHHOCTH CBOMCTB CEPHOM KUCIIOTHI 3.01.20 http.//hlm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/

[IpakTudeckas padora Ne 5. Perenue http://www.chemnet.ru
53 JKCIIepUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u 24.01.2024 | http://him.1september.ru
e€ coeuHeHus" http://experiment.edu.ru
http://college.ru/himiya/
A3OT: HaxOXKJEHHE B TIPUPOJIC, CTIOCOOBI http://www.chemnet.ru
54 MoNMy4eHus], Qu3ndecKrue u XUMUIECKHe 25.01.2024 | http://him.1september.ru
CBOWCTBA. AMMUaK, HUTPU/IbI http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
Kucnopozaconepxamiue coeinHEeHUs a30Ta. )

= OcoBGEHHOCTH CBOWCTB a30THOM KHUCIIOTHI 26.01.2024 | http:// hlm.1§eptember.ru
http://experiment.edu.ru
http://college.ru/himiya/

. http://www.chemnet.ru
[IpumeHeHue a30Ta M €ro COeAMHEHNN. )

56 AsoTHbie y10Gpenus 30.01.2024 http.//hlm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/

docdop: HaXOKIEHHE B IPHPOJIE, CIIOCOOBI http://www.chemnet.ru

57 MTONTy4eHwsl, (PU3MUECcKre U XUMIUIECKUE 01.02.2024 | http://him.1september.ru

cpoiictBa. @ochuasl u hochun http://experiment.edu.ru

58 Oxcunapl hocdopa, pochopconepxaime 02.02.2024 http://college.ru/himiya/

kucnotel. Conu GocOopHON KUCITOTHI

http://www.chemnet.ru




http://him.1september.ru
http://experiment.edu.ru

[Ipumenenue hocdopa 1 ero coequHEHUIA.

http://college.ru/himiya/
http://www.chemnet.ru

.02.2024 J/hi
59 docdopHbie yroOpeHust 06.02.20 http.//hlm.ljseptember.ru
http://experiment.edu.ru
http://college.ru/himiya/
[paktudeckas padora Ne 6. Pemenue http://www.chemnet.ru
60 JKCTIIEPUMEHTAIILHBIX 3a71ad 1Mo TeMe "A30T U 08.02.2024 | http://him.1september.ru
(dochop u ux coenuHeHUs" http://experiment.edu.ru
http://college.ru/himiya/
Yriepoa: HaxoxkAeHHe B IPUPOJIE, http://www.chemnet.ru
61 AJJIOTPOITHBIE MO UKAIH; (U3UIECKHE U 09.02.2024 | http://him.1september.ru
XUMUYECKUE CBOUCTBA, IPUMEHEHUE http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
Okcun yraepoaa(ll), oxcun yrinepoma(lV),
62 13.02.2024 J/hi
YTOMbHAA KHCIOTA H of CONH http.//hlm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
63 Pemenvie 3a1a9 pa3nnyHBIX THIIOB 15.02.2024 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
Kpemnwuii: Haxox1eHUE B IPUPOJIE, CIIOCOOBI http://www.chemnet.ru
64 TONTy4eHwsl, (PU3MYEcKre U XUMUIECKUE 16.02.2024

CBOMCTBA

http://him.1september.ru
http://experiment.edu.ru




65

Oxcun xpemuusi(1V), kpemMHUEBas KHCI0TA,
CHITUKATBI

20.02.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

66

IIpuMeHeHne KpeMHUS U €ro COEUHEHUI.
Crexi10, ero noiay4eHue, BUbl cTekia

22.02.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

67

Pemenne 3aaa4 pa3JIM4HbIX TUIIOB

23.02.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

68

Cucremarn3sanusa 1 0000IIEeHNE 3HAHUNA 110
teme "Hemeramsr"

27.02.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

69

KonTtponsnas pabota o teme "Hemeramisr"

29.02.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

70

AHanmu3 pe3yabTaToB KOHTPOIBHON PaboTHI,
KOPPEKIIUs OMNO0K

01.03.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

71

[Tonoxenue meramios B Ilepuonnueckoi
CHCTEME XUMHUYECKUX DJIIEMEHTOB.

05.03.2024

http://college.ru/himiya/
http://www.chemnet.ru




OCOOEHHOCTH CTPOCHUS IJEKTPOHHBIX
000J104EK aTOMOB METAJIJIOB

http://him.1september.ru
http://experiment.edu.ru

OO0mme Gusnveckrue CBONCTBA METAJIOB.

http://college.ru/himiya/
http://www.chemnet.ru

72 [IpriMeHeHne METAIIOB B OBITY U TEXHUKE 07.03.2024 http://him.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

73 Crnnasel MerasuioB. Koppo3ust meramioB 12.03.2024 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

74 Pemenme 3ama4 pa3niyHBIX THIIOB 14.03.2024 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/

DNEKTPOXUMHUUECKUN P HAMPSHKCHUT http://www.chemnet.ru

75 MertasioB. OOIme crocoObl MOTYYeHUS 15.03.2024 | http://him.1september.ru

METaJlI0B http://experiment.edu.ru
OO01as XxapakTepHCTHKa MeTaIoB |1A- http://college.ru/himiya/
rpymmnsl [leproandeckoii CHCTEMBI http://www.chemnet.ru

76 XUMHUYECKUX 3JIEMEHTOB. HaTpuii 1 Kayuii: 10.03.2024 httpE//hlm.1§eptember.ru

noy4deHue, GU3NIECKUEe U XUMHUYECKUE http://experiment.edu.ru

CBOMCTBA, MPUMECHEHHE MPOCTHIX BEIIECTB U

HX COCOUHEHUI

Oomias xapakrepucTrka Meramios l1A- http://college.ru/himiya/
77 rpymnsl [leproguueckoii CHCTEMBI 91.03.2024 http://www.chemnet.ru

XUMHUYECKUX DIIEMEHTOB. Maruuu u
KaIlbIU: TToydeHue, Gu3ndecKue u




XHUMHUYCCKHEC CBOI?ICTB&, IMPUMCHCHUEC
MPOCTHIX BEHIECTB U UX COCI[I/IHGHI/Iﬁ

http://him.1september.ru
http://experiment.edu.ru

http://college.ru/himiya/
http://www.chemnet.ru

78 JK€cTkocTs BOABI M CITOCOOBI €€ yCTpaHEeHHUs 22.03.2024 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/

. http://www.chemnet.ru
AJIOMUHWI: TTOJydeHue, GU3NIECcKue U
7 2.04.2024 IIhi
o XUMUYECKUE CBOMCTBA, IPUMEHEHUE 02.04.20 http.//hlm.l_september.ru
http://experiment.edu.ru
AM(OTEpHBIE CBOWCTBA OKCHIA U Ettpixcollegehr u/himiya/
ttp://www.chemnet.ru
TUAPOKCHUIA AJIFOMUHUS,
4.04.2024 /i
80 TUAPOKCOKOMILIEKCHI aJTFOMUHUSA, UX 04.04.20 http://hlm.l_september.ru
mpEMesesme http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

81 Permrenne 3a1a4 pa3MYHBIX THIIOB 05.04.2024 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/

[IpakTudeckas padora Ne 7. Permenue http://www.chemnet.ru

82 AKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe 09.04.2024 | http://him.1september.ru

"MeTaibl TIaBHBIX MOATPYIIT" http://experiment.edu.ru
OO11as xapakTepUCTHKa METaJUIOB Egp; ; col Iege'hrU/hin:iya/
; p://lwww.chemnet.ru
83 mo0ouHbIX ioArpynt (b-rpymm) 11.04.2024

HepHOILH‘ICCKOﬁ CHUCTEMbI XUMHUYCCKUX
3JICMCHTOB

http://him.1september.ru
http://experiment.edu.ru




84

®usnuecKkue U XMMUYECKHE CBOMCTBA XpOMa
U €ro COCIMHEHUMN, UX IPUMEHEHNE

12.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

85

Baxwuelime coequHeHNs Maprasua.
IlepmanraHnaT Kanusi, €ro OKMCIUTEIbHBIE
CBOMCTBA

16.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

86

dusnyeckre 1 XUMHUYECKHE CBOMCTBA
JKenesa u ero coequHenuil. [lonyyenue u
MPUMEHEHME CIIJIABOB JKeJe3a

18.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

87

dusnyeckre 1 XUMHUYECKHE CBOMCTBA MEIU
U e€ COeIMHEHUM, UX IPUMEHEHUE

19.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

88

dusnyeckre U XUMHUUECKHE CBOMCTBA IIMHKA
1 €r0 COCTUHEHNH, X IIPUMCHECHHE.
I'mapoKCOKOMILTIEKCHI ITMHKA

23.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

89

[IpakTudeckas padora Ne 8. Permenue
9KCHEPUMEHTAIBHBIX 3372 [0 TeMe
"MeTtaipl TOOOYHBIX MOATPYIIT"

25.04.2024

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru

90

Pemenne 3aaa4 pa3JINYHbIX TUIIOB

26.04.2024

http://college.ru/himiya/
http://www.chemnet.ru




http://him.1september.ru
http://experiment.edu.ru

O6001IeHne U cucTeMaTH3aust U3y4YeHHOTO

http://college.ru/himiya/
http://www.chemnet.ru

o1 Marepiana 1o Teme "Merans" 30.04.2024 http://him. 1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

92 Kontponbehas pabora no Teme "Meraibt" 03.05.2024 | http://him.1september.ru
http://experiment.edu.ru
http://college.ru/himiya/

. http://www.chemnet.ru
AHanu3 pe3yabTaToOB KOHTPOJIBHON PaboTHI, )

93 KOpPEKIIIA OLIHGOK 07.05.2024 http.//hlm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/

Poinb xumuK B 00€CIICYCHUH YCTONYHNBOIO http://www.chemnet.ru

94 pa3BuTHs YenoBedecTBa. [IoHITHE O 14.05.2024 | http://him.1september.ru

Hay4YHBIX METOAaX MCCICAOBaHMS BEIICCTB http://experiment_edu_ru
Hayunble npuHIMIBI OpraHu3aluu httpE//coIIege.ru/himiya/

95 XAMHYECKOI O IPOU3BOJCTBA. 15.05.2024 http:IIV\{WW.chemnet.ru
[TpOMBILITIEHHBIE CIIOCOOBI MOTYUYEHHSI o http:/ / hm.l_september.ru
BaKHEHIINX BEIIeCTE http://experiment.edu.ru
http://college.ru/himiya/

. http://www.chemnet.ru

2% XHUMHUIECKOE 3arpsA3HEHHUEC OKPYIKAIOIICH 16.05.2024

CpCabl U €ro MOCICACTBUA

http://him.1september.ru
http://experiment.edu.ru




Xumus u 310POBLEC UCIIOBCKA.

http://college.ru/himiya/
http://www.chemnet.ru

7 1 17.05.2024 IIhi

9 JlekapeTBeRHBIE CpeiCTBa 05.20 http://him. 1september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

Xumust muind. Pons xumun B obecriedeHnn i

98 HIICBOH GE30MaCHOCTH 1 21.05.2024 http://hlm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru

Kocmernueckue u napdromMepHbie CPEICTBA. .

99 PN—— 1 22.05.2024 | hitp://him. Lseptember.ru
http://experiment.edu.ru
http://college.ru/himiya/

XWMUS B CTPOUTENLCTBE. BaxkHelnme http://www.chemnet.ru

100 CTPOUTENBHBIC U KOHCTPYKI[HOHHBIC 1 23.05.2024 | http://him.1september.ru

MaTepHaIbl http://experiment.edu.ru
http://college.ru/himiya/
. http://www.chemnet.ru
XHUMHS B CEIILCKOM XO35IMCTBE. .

tol OpraHuyecKre ¥ MEHEPAJIbHbIE YI00pEH s 1 23.05.2024 | http:// hlm.l_september.ru
http://experiment.edu.ru
http://college.ru/himiya/

. http://www.chemnet.ru
CucreMatu3arus 1 0000IIeHHE 3HAHUH 110

102 e 1 24.05.2024 | http://him.1september.ru

http://experiment.edu.ru
OBHIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOT O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIyaun B.B.; noa penakuueit
Jlynuna B.B., O01mecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «/IPODAY; AKIMOHEpPHOE O0IIECTBO
«M3narensctBo «IIpocBenienne

ymautrc [.E. Xumus. Oprannueckas xumust 10 kinacc: yueOHUK 17151 001ieo0pa3oBaTeIbHBIX
yupexaenuii: 6a3oBbiii ypoenb / I.E. Pymsuruc, @.I'. ®enpaman — 14-¢ uznanue — M.: [lpocseienue,

2021. - 192 c.

METO/JUYECKHME MATEPHUAJIBI JJISA YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet

himiya_type-metodicheskoe-posobie/

. Xumust. [Inaaupyemsie pe3ynbratel. CucTemMa 3amanuil. 8—9 Kiracchl: mocobue sl yauTenei
obmeobpazosar. yupexaenuii / A. A. Kasepuna, P. I'. IBanoga, /I. FO. [lobpotusn; mox. pexn. I'. C.
Kosanesoii, O. b. Jlorunosoii. — M.: IIpocsenienue. — 2013. — 128 c.

2. Xumus. Tematndaeckuii KOHTpob. 8—9 kmacchl / A. A. Kaeepuna, I'. H. Monmganosa, M. T'.
Caactuna. — M.: HanimonansHoe oOpaszoBanue, 2022. — 160 c. (PI'OC. Tematnueckuii KOHTPOIIB).

3. Hobporun M. FO. KorTpomupyromas ¢yHKIHS MKOIFHOTO0 XMMHYECKOT'0 dKCIIepUMeHTa // XuMus B
mkone. — 2017, — Ne 3.

4. Eperrun J. I1., lumkua E. A. Meronuka pemeHnst 3a/1a4 1Mo XUMHUH: y4e0. mocodne Ui CTYISHTOB
Tie/1. MH-TOB 10 Omoit. U xuM. crerl. — M.: [IpocBemenue, 1989. — 176 c.

5. 3notaukoB J. I'. XuMuveckuii SKkcepuMeHT Kak cnennpuieckuii meron o0y4enus // Ilepsoe
ceHTsops. — 2007, — Ne 24.

6. Momnuanosa I'. H., Cuactuna M. I'. KonnuecTBeHHbBIE OTHOIIEHUS B XUMHH // XUMHS 15

MKOIBHUKOB. — 2020. — Ne 4.



7. O6mas meronuka o0yueHus xumuu B mkone / P. I'. UBanoBa, H. A. I'opogunosa, /1. 1O. Jlo6porun u
np.; nox pex. P. I'. Banosoii. — M.: JIpoda, 2008. — 319 c. (Poccuiickas akagemusi oOpa3oBaHUS —
yuuteno). A.A. Kasepuna, P.I". ViBanoBa. ['n. HopmatuBHas 6a3a XxumMuaeckoro oOpa3oBaHus B
CpeAHel 1IKoJIE.

8.Xumus. Perenue 3ajannii MOBBIIIIEHHOTO U BEICOKOTO YPOBHS CIIOKHOCTH.

Kak nonyunTts MakcumalibHbIi 01 Ha EI'D: yueb. nocobue / A. A. Kapepuna,

I'. H. Momuanosa, H. B. Ceupunenkosa, C. B. CtaxanoBa. — M.: UaTemiext-LleHTp,

2015. -216 c.

MU PPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
VYpok (POII) https://resh.edu.ru

Vpox (Hemopran) https://nsportal.ru

(AKacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
Ipesenranus (Muadoypox) https://infourok.ru
bubmuoreka ITOK https://m.edsoo.ru

Ipesenranus (3uanuo) https://znanio.ru

Pemy EI'D: https://ege.sdamgia.ru/

Vpox : https://urok.1sept.ru

VYpok, npeserrarmu:https://multiurok.ru

Ypoxk(@OKCDOP):https://foxford.ru






