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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMBbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIyOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOOUMYIO s
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamme mno XuWMHM Ha3HaueHUE TNpeaMeTa «XHUMHUS» MOTydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS HW3y4yeHUsT B paMKax OTAEIbHBIX mpoduiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS YYEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHUs y4eOHOro mpeaMera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN npoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOTpaMMBbl CpPEAHEro 00Iero o0pa30BaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxon0B K 0TOOPY UM CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTAaBJISET COBOKYINHOCTb IPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XUMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAsE TeOopusi (MOJIEKYJsApHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonornyeckoro npoduiast OOJIBIINI yAENbHbIM Bec OyleT MMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbI, HYKJIECHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeJIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHAAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MNPOTEKaHWsS XHUMHUYECKHX PpEaKUUl, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX MW W MpOOJeM COBPEMEHHOW XHMHHU, I OOBSICHEHHS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JICATEIHHOCTH YEJIOBEKa, CBA3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
PUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCcTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHME yYMEHMII W HABBIKOB Pa3yMHOTO MPUPOAOIOIH30BAHNUSA,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIA M TOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl H30MepuU: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbyHkunoHaasHOM rpymme. ['omomorus. 'omonoruueckue psinpl. CucremMaTuveckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHsS] BEIIECTB W HMX MPEBpALCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aIKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKWMHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peaKMu HA TPOHUHYIO CBI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuEe MoJieKybl OeH3ona. dusmyeckue CBOICTBa apeHOB. XUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPEe aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[IpomykThl mepepaboTku HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.



['eneTnueckas CBA3b MEXAY PA3TMYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHS] TaJOTeéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOIPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoun. B3auMonelcTBuE NUTalOr€HalKaHOB C MarHWE€M WU IUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSAX. Hcnons3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITy, TEXHHKE U TPH CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
u3ydeHue (QU3MYECKUX CBOMCTB YIiIeBOJOPOJIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peaxiuii yrieBoJOpOIOB Pa3jMUYHBIX KiaccoB (oOeciBeunBaHHe OpPOMHON WU
WOJHOM BOJBI, pacTBOpa IE€pMaHraHaTa Kajius, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), xauecTBeHHOe OOHapyXeHHE
yriepoga ¥ BOJOPOJA B OpPraHWYECKUX BEIIECTBAX, IOJYYEHUE IHTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yrompey, c
oOpa3laMM IUIAaCTMAacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0B U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiue opranuyeckue CoeAUHEHMS.

[IpenenbHbie OoAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W 3TaHona). l'oMonorumueckud psan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoaHbIE CBSI3M MEXKIY MOJIEKYJIAMH CIIUPTOB.
XHWMUYECKHE CBOWCTBA: PpPEAKUUHM 3aMENICHUs, JETruJpaTaldd, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroaToMHble CHMPTHI — JTWICHIJIMKOJIb W TIULEpUH. PuUznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHHS], B3aUMOJIEUCTBHE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHCIOTAMH, KayeCTBEHHAs peakluusi Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHne 0 MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeIIeHUsI.
JeiictBue Ha opraHu3Mm desnoBeka. (CnocoObl MOMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMIbI H
oenzonpHOrO siapa. dusmueckue cBoicTBa (PeHona. OCoOEHHOCTH XHMHUYECKUX
cBoiCcTB (enona. KadecTBeHnnie peaknuu Ha (eHon. ToxcuuHOCTh (DeHoma.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETMHEHMS — alIbJETHIBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOW TPYIIbl. ['OMOJIOTHYECKUE PSAbl albJETHIOB U KETOHOB, OO0IIas



dbopmyna, mzomepuss U HOMEHKIaTypa. DuU3MUecKHe CBOWCTBA albICTHUIOB U
KETOHOB.  XUMHYECKHME  CBOICTBAa  QJIbJErMAOB U  KETOHOB:  pPEAKLUUHU
npucoeauHenns. OKHCIIEHUE albJAEeru0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHHE alIbJIETH/IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3HUecKUe CBOMCTBA
OJTHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNUA, PEAKIMU C YYacTHEM YTIEBOJOPOJHOIO pajvKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KUCHOTHL. [loHSATHE O TPOU3BOTHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMpEACHbHBIX U apOMaTHUYECKHX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAsA, OJICMHOBAs, .JUHOJE8As,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

XKupsl. CTpoenue, pU3NYecKue 1 XUMUYECKHE CBOICTBA XKHUPOB: TUAPOIIN3 B
KHCJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPH AIINX OCTATKU
HEIpeNeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpBLT4 Kak COJH BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEe JIeCTBUE.

OO6mmas xapakrepuctuka yriaeBoaoB. Knaccudukarus yrieBojoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
IpymI, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBaoIMe 1 HEBOCCTAHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuasl: kpaxman,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HEeJUTroNIo3bl.  DU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAaYEeCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIU3, MOdydyeHue 3(pupoB nemttoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE, B3AaUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B aJbJETW] Ha PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaiusl (BO3MOKHO HCHOJb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE PEaKUUU Ha albJerubl (C THAPOKCHIIOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus rawmepuna ¢



ruapokcusiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHupTel U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoep:xaniue OpraHuveckue coeJuHeHms.

AMUHBI — OpraHUYecKue MPOU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTtriyeckue W apoMaTUYECKWE; TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoennie Moliekys, oOmas (Gopmyia, U30Mepusi, HOMEHKIATypa U (pU3MUECKHUE
cBoicTBa. XMMHUYECKOE CBOWCTBA anu(paTHYEeCKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKWIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX aMHUHOB C a30THCTOM KHCJIOTOM.
Conu aJIKMIIaMMOHHSL.

AHHWIIMH — TIpEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TPpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u nzomepus. OTAenbHbIE IPEACTABUTENH O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @U3Wyeckue CBOMCTBA  AMUHOKHUCIIOT.
XUMUYECKUE CBOMCTBA AaMUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYECKHX
COCIMHEHUW, peaKlys MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHeie nosmMepsl. llepBruHas, BTOpuUYHAas W TpeTUUHas
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JEHATypauus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKU.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJE, JIEHATypalus OEJKOB MPU HArpeBaHHM, LIBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3oTcolepkalue ~ OpraHudeckne — coeauHeHus» U «Pacmo3HaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMHU, CPEIHSS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COECIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHEH AU

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJMBUHWIXJIOPHUA, TMOJUCTUPOJ, MOJUMETUIMETaKpHUIaT, MOJUKApOOHATHI,
noJimdTUICHTEpeTanar). Y Triu3aius 1 nepepadoTka miacTuka.

DnacTomepsl: HaTypaJbHBIN Kay4yK, CUHTETHYECKHUE Kay4qyKH
(OyTamreHOBBIN, XJIOPOIMPEHOBBIN, U30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).



[Tonumepsl CHELUATBHOTO Ha3HAYCHHUS (tepron, KeBJIap,
AIIEKTPOTIPOBOIAIINE MOJIUMEPHI, OMOpa3iaraeMble IOTUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JKCIIEPUMEHTAJIbHBIX 3adad mo Teme «Pacno3HaBanue
IJIaCTMAcC ¥ BOJIOKOH.

Pacuérnslie 3anaun.

Haxoxxnenue MoJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEAUHEHUs 1o Macce (00bEMy)
MPOIYKTOB CTOpaHUs, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) TPOTYKTOB
peaKuu W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBJIEHHWE CTPYKTYPHOH (QOpMyJIbI
OpPraHUYECKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMICTB MM CIOCOOOB
NOJIYYECHUS], ONPENEICHUE JOJIM BBIXOJAa NPOJAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpeIMETHBIX CBSA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccu(pukauus, HaOIIOJEHUE, H3MEpEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJICJIUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, JKOcHUCTeMa, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, HbIXaHWe, OENKHU, YIJIEBOIbI, >KUPBI, HYKJIEHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3Hble HCKOMAaeMble, TOIINBO.

TexHOonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IUTaHUS,
MOIOLIUE CPEJICTBA, MaTepUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnuss XuMHIecKuX 3JIeMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DneKTpoHHBIC KOH(HUTYypaly aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JIEKTPOHHbIE KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIBHOCTb.

[Tepronnueckuit 3akoH U l[lepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIUUECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUENM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynonaM ¢ IepuojaM. J3JHAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPIrus U JuHa CBsA3U. [10JIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHelie cBs3u. BomoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMITJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUs.  THIIBI
KPUCTAJUTMUECKUX PEMIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonsitue o qucnepcHeix cucremMax. MctuHHbie pacTBOphl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAsl KOHIEHTpauus. HaceleHnusie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
Ha3BaHUS OTIEJIBHBIX MPEACTABUTEICH HEOPTAHMYECKUX BEILIECTB.

Knaccudukanus XuMHUECKMX peakiuid B HEOPraHWYECKOW M OpraHU4eCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUSI U MPEBPAICHUS
OHEPTUU TIPU XUMHUYECKUX peaknusX. TeroBbie 3 (HEKThl XUMUYECKUX PEAKITUH.
TepMoxumuyeckue ypaBHEHUS.



CKOpOCTh XMMHYECKOW pEaKIuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB.
['oMOreHHbIE U TeTEPOreHHbIE peakiuu. Katanns u katainnu3aTopsl.

OOpatumMbie 1 HEOOpATHMBIC peaKIMu. XUMHUIeCKoe paBHOBecrue. KoHcTaHTa
XUMHYECKOTr0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [laTense.

OnekTponutuueckass auccorumanus. CuibHble UM Ccla0ble AJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
HOHHOT'O OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTaHOBUTENb. [lporecchl OKHUCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
paslioKeHWE TMEPOKCHJAa BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJCIH
KPUCTAUTNYECKUX PEHIETOK, TPOBEJCHUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eiieHre
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIIASHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOMW PpEAKIUU M TMOJOKEHHUE XUMHUYECKOTO
paBHOBECHSI.

Heopranuyeckasi xXummusi.

[lonoxxenne HemetaioB B Ilepuogndeckoid CUCTEME XUMHUYECKHX
anemenToB J.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMeEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilonydyenue, gusnueckrue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOdydyeHus, (U3HMYECKUE U
XUMHUYECKUEe CBOUCTBA. ["asioreHoBOAOpOABl. BaxHelie KUCIOpOACOAepIKaIre
COEJIMHEHHUS TranoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJTYUYEHHS
rajgoreHoB. [I[pumeHeHune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHbie W NPOMBIIUICHHBIE CIIOCOOBI TMOMYyYCHHUS
kuciopoaa. Ou3nUecKue U XUMHUUYECKHE CBOMCTBa M MPUMEHEHHE KHUCJIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxaenue B TpUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cymbbumasl. Oxcupn cepboi(1V), oxcua
cepol(V1). CepHucras m cepHas KHUCIOTBI U UX colid. OCOOECHHOCTH CBOWCTB
CEpHOM KUCIIOTHI. [IpuMeHeHne cepol U €€ COCIUHEHUN.

A3or. Haxoxnenue B mpupojie, CHocoObl MOdy4yeHus, (U3MUYECKUe u
XUMHUYECKUE CBOWMCTBA. AMMMAK, HUTPUIbl. OKCHAbI a30Ta. A30TUCTas U a30THAas



KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMydeHUs, (U3HMYECCKUE H
xumudeckue cpoiictBa. dochunpr u ocdun. Oxcuasl docdopa, dochopnHas
kucinora U e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yA0OpeHus.

Yraoepoa, HaxoXIeHWe B MpHpoAe. AJUIOTPOINHBIE  MOIU(DUKAIIIH.
®duznyeckre W XUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yraepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroyib, agcopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpoCThIX BEHIECTB, 0OPa30BAHHBIX YTIEPOJIOM, U €ro
COECIMHEHU.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MONydeHHs, (PU3NUECKHE U
xummuieckue cporctBa. Oxcupn kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamwioB B [leprnoanveckoil CUCTEME XMMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmue
¢dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHuil  metamwioB.  OOmue  crmocoObl

ITOJTyYEHHUS METAJIJIOB: TUAPOMETAILTYPI S, MMAPOMETAITYPIus,
anekrpoMmetaiutyprusi. [lonstue o koppo3uu metauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mast xapakrepuctuka MmeTtamioB |A-rpynmner [lepuonuueckoit cucTemsl
XUMHUYECKUX DJJeMeHToB. Harpuit wu kanuii: mnomydeHue, ¢GUMYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEHIECTB U UX COCAUHECHUM.

O6mast xapakrepuctuka metaioB |IA-rpynmer Ileprogudeckoil cucTemsl
XUMUYECKUX DJJEMEHTOB. Maruuii W KaJblMii: ToJNy4eHHe, (U3HYEeCKue u
XMMHUYECKUE CBOWMCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB M HX COCIVMHEHUMU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMIL: TTOTy4YeHue, (pU3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdorepHbie CBOWCTBA OKCHUIA U
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIJIEKCHI aTFOMUHUSL.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIXx noarpynn (b-rpymnm)
[Teproanuueckor CUCTEMbI XUMUYECKUX DJIEMEHTOB.

du3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCHUbl 1
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u guxpomartsl, HUX
OKHCJIMTEIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

OU3UYECKME U XHUMHUYECKME CBOMCTBA MapraHlla M €ro COCIUHECHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranar kanusi, €ro OKUCIUTEIIbHbIE CBOMCTBA.



dusnyeckre U XUMHYECKHE CBOMCTBA JKejie3a U ero coeauHeHuii. OKCUIb,
rugapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenue u npuMeHeHue xene3a
Y €r0 CILIABOB.

dusnyeckre 1 XUMHYECKUE CBOMCTBA MeIU U €€ coequHeHuu. [lonyuenue u
MIPUMEHEHHUE MEU U €€ COCTMHECHUM.

[Muuk: momydyenue, (u3mUeckrue M XUMUYECKHUE CBOHCTBA. AMQOTEepHBIC
CBOMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[pumeHnenue
LMHKA U €ro0 COCIMHECHUM.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HM3YYCHHE KOJUIEKIMU «MeTamnpl U CIJIaBbDY, B3aUMOJCHUCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKEJI€3a C pacTBOPAMH KHUCIOT U
1IEJI0YEH, KAYECTBEHHbBIE PEAKLIMU Ha HEOPraHWYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KAaTHOHBI METAJUIOB, B3aMMOJCHCTBUE THAPOKCHUIIOB ATIOMUHHUS U IUHKA C
pacTBOpaMu KHCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTtasibl TIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHS U KU3Hb.

Ponb xumuu B 00ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonsTue
O HAy4YHbIX METOJAaX IIO3HAHHUS M METOAOJIOTUM HAYYHOTO HCCICIOBAHUS.
HayuHble TpUHLIMITBI OpraHU3aluu XMMUYECKOTO MpOU3BoACTBa. [IpomblnieHHbIE
CIIOCOOBI MOTYYEHUSI BaKHEHUIITNX BEIIECTB (Ha MPUMEpPE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuieHHbIE CITOCOOBI TOJIYYeHUSI METAJUIOB U
CIJIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro IMOCIEICTBUA.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 0€30MacHOCTH.

XuMHsi W 340pOBbe uesoBeKa. JlekapcrBeHHble cpencrtBa. IlpaBuna
VCIIOJIB30BaHUs JICKAPCTBEHHBIX IpenapaToB. Posib XumMun B pa3BUTUH MEIULIUHBI.

XuMus TUILIKA: OCHOBHBIE KOMIIOHEHTHI, MHUILEBbIC J00aBKU. Pojib xuMuu B
oOecrieueHUH IMUIIEBOI OE€30MIaCHOCTH.

KocMmetrnueckne u mnapdromepHbsie cpeactBa. beitoBas xumus. [IpaBuna
0e30macHOr0 MCMOJIb30BaHUsl TPEnaparoB OBITOBOW XWMHUUW B TIOBCEIHEBHOU
JKU3HH.

XuMUsL B CTPOUTEIBbCTBE: BaXKHEHUIIINE CTPOUTENIbHBIE MaTepuasbl (ILIEMEHT,
OCTOH).

XuMHs B CETBCKOM X03siicTBe. OpraHndecKkrue 1 MUHEpaIbHbIC YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl a1 anekTpoHukd. HaHoTexHomoruu.

PacuéTHrble 3amaun.

Pacuétpl: Maccel BemiecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,



Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIHMH, €CIIH OIHO W3
BEII[ECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKUuH, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pPACTBOpPA C ONPEACIEHHOU
MacCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B pPACTBOpE, MOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€d MpU  HU3YYCHUH  OOmIeH
HEOpraHn4ecKol XUMUM B 11 Kiacce OCyIIeCTBISAETCA Y€Pe3 MCIIOJb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHH, IPUHATHIX B OTACIIBHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEOpHs, 3aKOH, aHaJlu3, CHHTE3, KiacCUu(UKaIus, MepUOIUIHOCTh, HAOIIOICHHE,
W3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICIIMPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEILIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBA, WJACANbHBIN ras,
(bu3nYecKre BeTUYUHBI, €IMHUIIEI U3MEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, buocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTUH B SKOCUCTEMAX.

['eorpadus: MuHepanbl, TOPHBIC TTOPOJIbI, MOJIE3HBIC MCKOIIaeMble, TOTUIMBO,
pECYPCHI.

TexHonorus:: XuMHUYECKasi MPOMBINIJIEHHOCTb, METAJUTyPTHs, CTPOUTEIIbLHbBIC
MaTepHUalbl, CEIbCKOXO3MCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€PUAJIOB, JJIEKTPOHHAs
MIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCST POCCHUMCKON TPAKTAHCKOW HMICHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CHIOCOOHOCTh CTABUTH 1IETIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITIOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHUHU M MOCIEIYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMHYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUUYECKUX 3ajay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMMUYECKHUX MPOIIECCOB HA COCTOSTHUE TPUPOJTHON U COLIUATIBHOU CPE/IbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHMKATHUBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeueHnn
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJb30BaTh XHUMHUYECKHWE 3HAHUS IS
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSMH;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HAYUMBbIE  JUIS dbopMHpOBaHHS  MHPOBO33PEHHSI  OOy4YarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YJaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIe pPe3yiabTaThl OTPAXKAIOT OBJIAICHUEC YHUBEPCATLHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapaKTEepPHbIE MPU3HAKU MOHSITHUN M YCTAHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKICHUS (MHAYKTUBHbBIC, JE€NYKTUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJIEIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OPMYJIMpPOBAaHHBIE BOIPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOATEIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHMsI, CIPaBOYHbIE MOCOOUS,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAWMOM JUIS BBIMOJHEGHHS YYSOHBIX 3ajaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMed pe3yJbTaTOB IMO3HABATEIBHOU JAESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo MpoeKTa, U POPMYIUPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENBHOCTD, ONpeAeisas €€ LelIM W 3a7add, KOHTPOJIUPOBATH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMHUEW. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ POoJu B 00ECIEeUeHUU YCTOMYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHUN MHUPOBO33PEHUS WU OOIICH KyJIbTYpPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TEPepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTaBJIECHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHMM  MOCPEACTBOM  COCTABJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMHPOBAHHOCTh YMEHHUMN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0OBbSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB NIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PacCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKa, CBS3aHHOW C MepepadoTKOH
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJyYeHHUE U U3YYEHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH I1eJIeCO00pa3HOTO MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TToka3zaress [1JIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmIass u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEM HKOJOTHMUYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TPUPOIHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHUECKOW IHUCCOIUAIMU, MEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€ B OCHOBE IOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKMX M  KHHETUUYECKHUX  3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U WX MPEBpaIlCHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEJIEISATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BHUJIa XHMHYECKOH CBSI3M M TUIMA KPUCTAJUTMYECKOW PEMETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEILIECTBA I10 UX COCTABY, XUMUYECKHE PEAKIIUU 110 PA3JIMYHBIM MPU3HAKaM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE DSHEPreTUUYECKHE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITIOMOILIBIKO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIU3a;  PeaKuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEaKIUMd B 3aBUCHMOCTH OT Pa3JIUYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOIye HayyHble TMPUHIMIBI XHMHYECKHUX IPOU3BOJICTB; 11€71€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKH
3pEeHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOMW KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH pPACUETHl: C HCIOJIb30BAHUEM
MIOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALWs;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEaKUHM; 3HAYEHUs BOJOPOIAHOIO IOKAa3aTessl PacTBOPOB KHUCIOT M LIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
OmpeneIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKICHNE KAUYECTBEHHOIO COCTABAa HEOPraHUYECKUX BEILLIECTB, ONPENECIICHUE
Cpeapl pacTBOPOB BELIECTB C IOMOIIBIO HWHAMKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH M JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyoM u 1abopaTopHBIM O00OpyJOBaHUEM, OOpaIIeHHsi C BEMIeCTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeapl W JOCTHKEHUA €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Hroro mo pazmeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne o/ P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Paznes 2. Heoprannyeckasi XuMust
2.1 Hewmeramist 31 1 3
2.2 Meranbl 23 2
Hroro nio pazgeny 54
Pa3zgen 3. XumMus u :KH3HB
31 MeTobl TO3HAHKS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipenmer u 3HaYEHUE OPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUI

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXKIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yIiiepoia

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coenuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

03.09.2024

05.09.2024

09.09.2024

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

10.09.2024

Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAA. DIEKTPOHHBIE

3¢ (exTsl B MOJIEKYJIaX OPraHuYeCKUX
COEeTUHEHNN

12.09.2024

[IpencraBnenue o knaccudukanuu u
cucrematrueckas Homenkinarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU

16.09.2024

17.09.2024




Cucremarusanys U 0000ILIEHUE 3HAHUN 1O
TEME

19.09.2024

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIATypa u U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

23.09.2024

10

11

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB
HaxoxnaeHnue ankaHoB B Ipupoxac.

CriocoOsbl MMOJIY4YCHHA U IPUMCECHCHUC
AJIKaHOB

24.09.2024

26.09.2024

12

[uknoankansl: oomast popmyna,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOWCTB,
CHOCOOBI IOJYYCHHUS U IPUMECHEHUE

30.09.2024

13

14

15

Pemenne pacu€THbIX 3a1a4 HA
orpeziesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremaruzanus 1 060011eH1Ie
3HaHUH 110 TEME

AJIKEHBI: TOMOJIOTHUECKHH psiJI, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CrpyKkTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKeHOB

duzndyeckre U XUMHUYECKIE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

01.10.2024

03.10.2024

07.10.2024




CriocoObI mostyueHus 1 IPUMEHEHNE

16 08.10.2024
QJIKEHOB
[Tpaktuueckas padora Ne 1 o treme

17 "ITosrydyeHune 3TUIEHA U U3YYEHUE €TI0 10.10.2024
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 orpezesieHue MOJIEKYIIpHON (HOpMYIIbI 14.10.2024
OpPTraHUYeCcKOTO BEUIeCTBa
AJKanueHsbl: CONpPsHKEHHBIE,

19 U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE. 15.10.2024
OCO0EeHHOCTH 3JIEKTPOHHOTO CTPOCHMUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX 1710.2024
JTMEHOB

21 CrniocoObl 1osy4eHus U IpUMeHEeHue 91.10.2024
AIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

99 (bopmya, HOMEHKIATypa, MEKTPOHHOE U 99 10.2024
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznueckue cBoicTBa

23 XVMHYECKUE CBOKCTBA AJIKUHOB 24.10.2024

24 KauecTBeHHbBIE peakllMM Ha TPOIHYIO CBS3b 05.11.2024

o5 CriocoObI nostyyeHus 1 IpUMEHEHNE 07.11.2024
QIKMHOB

26 Pemenue savzlaq: pacy€Thl 10 YPABHEHUIO 11.11.2024
XUMHAYECKON peaKIiuu

97 Cucremaru3zanus 1 00001IeHHe 3HAHUH 110
TeMe 12.11.2024

28 ApEHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast 14.11.2024




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29 18.11.2024
3aMeIIeHUs
XYMUYECKUE CBOWCTBA aPEHOB: PEAKIIU

30 MPUCOSAMHCHHUS, OKUCIICHUE TOMOJIOTOB 19.11.2024
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOWMCTB 91.11.2024
CTUpOJIA
Pemenne pacy€THbIX 3a1a4 HA

32 orpezieNieHue MOJIEKYIIPHON (HOpMYIIbI 25.11.2024
OpPraHUYeCcKOro BellecTBa

33 CrniocoObl nosty4eHus U NpUMeHEeHue 26.11.2024
apeHoB

34 ['eHeTnyeckas CBSI3b MEXAY pPa3InIHBIMU 28.11.2024
KJIaccaMH YIJIeBOJOPOIOB
Pacu€tel 0 ypaBHEHUSIM XUMHUECKUX

35 peakiuii. Cuctemaruzanus 1 06001IeHue 02.12.2024
3HAHUM 110 TEME

36 [Tpuponnsriii ra3. [lonmyTHble HEQTSIHBIE 03.12.2024
rassl

37 KameHHbI# yroib v MpoIyKThl €ro 05.12.2024
nepepadoTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeHeHne MPOIyKTOB MepepadoTKu 09.12.2024

HeTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJlacCaMH yIrji€BoJOpOJ0B

10.12.2024

40

41

42

lManorenonpou3BoHbBIE YTIIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHHUE; PEAKIINHI
3aMCIICHHS TajoTrcHa

JleWicTBue miemouei Ha

TaJIOTCHIIPON3BOAHBIC. B3aHMOﬂCﬁCTBHe
JUTraJJIOr¢cHaJIKaHOB C MarHu€M U IMHKOM

Cucremarusanus 1 0000IIIeHIE 3HAHUH 110
pazneny "Yriaesogopoas”

12.12.2024

16.12.2024

17.12.2024

43

KonTtponpsHas pabora o Teme
"VrneBonopoast"

19.12.2024

44

[TpenenpHble OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psJl, oOmias hopmyra,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccuduxanms,
¢duznueckue cBoiicTBa

23.12.2024

45

46

XHUMHYECKHE CBOMCTBA IpCACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyyeHus 1 IpUMEHEHNE
OJTHOATOMHBIX CIIUPTOB

24.12.2024

26.12.2024

47

[TpocTeie a3¢upbl: HOMEHKIIaTypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

13.01.2025

48

MHOFO&TOMHI)IG CHI/IpTI)II STUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, 1704 q)HSquCKI/Ie U XUMHNUYECCKHUEC
CBOMCTBA

14.01.2025

49

CriocoObI nostyueHus 1 IpUMEHEHNE

16.01.2025




MHOI'0OAaTOMHBIX CITMPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE

50 . 20.01.2025
cBoiicTBa. TOKCUYHOCTH eHOTa

51 XuMmHu4ecKkue cBoicTBa (heHoma 21.01.2025
Croco0B! MOJIyYEHNS U IPUMEHEHUE

52 I P 23.01.2025
denona
[TpakTuueckast pabota Ne 2. Pemenue

53 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 27.01.2025
"CriupThl U peHObI"
CucreMaruzanus ¥ 0000IeHe 3HAHUN 110

54 t - 28.01.2025
TEME
AJBICTH/IBI M KETOHBI: 3JICKTPOHHOEC
CTpOCHHE KapOOHMIHLHOI TIIIEL,

55 P P Py 30.01.2025
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMyia,
U30MEpHs 1 HOMEHKJIaTypa
Anbaernisl 1 KETOHBL: (hU3UYECKUE

56 ST ¢ 03.02.2025
CBOMCTBA; peaKIUy MPUCOCTHHCHUS
Peakunu OKUCIEHNUS U KaYEeCTBEHHBIE

57 1 04.02.2025
pEaKIMK JIbJICTUIOB M KETOHOB
CrocoOB! IMOIVYEHNS alIbIETUI0B U

58 e AT 06.02.2025
KETOHOB
O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX 10.02.2025
MOJICKYIT
M3oMmepus U HOMEHKIIaTypa KapOOHOBBIX

60 P ypa Kap 11.02.2025
KHCJIOT, UX (DU3UYECKHE CBOWCTBA
XUMHYECKHE CBOMCTBA IPEAEIbHBIX

61 pelt 13.02.2025

OJHOOCHOBHBIX Kap60HOBI>IX KHCIIOT




62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KUCIIOTBL. MHOTOOOpa3ue KapOOHOBBIX
KUCIIOT

17.02.2025

63

Oco0eHHOCTH CBOICTB: HETIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBurenu BeICIINX
KapOOHOBBIX KHCIOT

18.02.2025

64

65

66

[TonaTne o MPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHUYECKUHN PSIII,
oOmas popmysa, U30MepHs U
HOMEHKJIaTypa

20.02.2025

25.02.2025

27.02.2025

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

03.03.2025

68

69

70

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUYECKOTO
BeIIleCTBA

[Tpaktuueckas pabora Ne 3. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Kap6onoBsie kucinotel. CioxkHbIe YPups"
Kupst: ctpoenue, pusndeckue u
XUMHYECKHE CBOIMCTBA (THAPOIU3)

04.03.2025

06.03.2025

11.03.2025

71

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEPKAINX OCTATKU HETIPEICITbHBIX

13.03.2025




JKUPHBIX KUCIIOT. JKUpBI B IpUpOE

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIlee Aeiicteue. Ilonsatue o

72 17.03.2025
CHHTETHUYECKUX MOIOIIUX CPEACTBAX
(CMC)
['eneTnueckas cBs3b yIriaeBOJOPOJOB U

73 KHCJIOPOJICOACPKAIINX OPraHUYECKUX 18.03.2025
BEIIIECTB

74 PvaéTI:LI 0 YPaBHEHUSAM XMMUYECKUX 90.03.2025
peakuui

75 Cucremaru3zaus u 0000IIeHNe 3HAHUH 110 91.03.2025
TeMe
OO11ast XapakTepUCTHKA YTIEBOJOB U

76 KJIacCU(pUKalus yrieBoJoB (MOHO-, TU- U 01.04.2025
HoJIMcaxapubl)

77 MoHocaxapuapl: pU3NUECKUe CBONCTBA U 03.04.2025
HaXO0XXJICHHUE B IIPUPOJIE

78 [TpumMeHeHwme TIIOKO3bI, €€ 3HaYCHHE B 07.04.2025
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jmcaxapuabl: caxaposa, MajbTo3a U

79 nakTo3a. Haxoxenue B npupoje u 08.04.2025
PUMEHEHHE INCaXapH]IOB
[Tonmucaxapupl: CTpOEHHUE MAaKPOMOJIEKYI,

80 ¢du3nueckre 1 XUMUYECKHE CBOMCTBA, 10.04.2025
pUMEHEeHHE

81 [Tonsatue 06 UCKYCCTBEHHBIX BOJIOKHAX 14.04.2025

82 Pemienue pacyeTHbIX 3a7a4 Ha 15.04.2025

ompeeseHue A0JU BbIX0a IPOIYKTa




pCeakiru OT TCOPECTUICCKU BOSMOKHOI'O

83

84

Cucremarusanys U 0000IeHNE 3HAHUI 110
pazzaeny

KoHTponbHas pabota 1o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

17.04.2025

21.04.2025

85

AMUHBL: K1accu(UKaIms, CTpOSHUE
MoJIeKy, o01as popmyia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

22.04.2025

86

87

88

XUMHYECKHE CBOWCTBA Al (PaTHUECKUX
aMUHOB

AHWIMH: CTPOCHHE aHWJIMHA, OCOOCHHOCTH
XMMHYECKUX CBOMCTB aHWJINHA

CrniocoObl 1osy4eHus U NpUMeHEeHue
ann(paTUIEeCKuX aMUHOB

24.04.2025

28.04.2025

29.04.2025

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOCTBa.
OTtaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

05.05.2025

90

91

92

XuMHYECKHe CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 NENTUIOB

benku xkak npupoIHbIE TOTUMEDPHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

06.05.2025

08.05.2025

12.05.2025

93

A30TCOAEpIKAIIHNE TeTEPOIMKINICCKHIE
coeanHeHus. HyKIIeMHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh

13.05.2025




94

[IpakTuueckas padora Ne 4. Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"A30TcoAepIKallle OPraHUYECKUE
coenuHeHus"

15.05.2025

95

[IpakTuyeckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

19.05.2025

96

KonTtponpsHas pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

20.05.2025

97

98

99

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/bI UX CUHTE3a —II0JIMMEPU3ALIHS U
ITOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

DnacToMepsl: HaTypalbHbIHN
CUHTETHUYECKHE KaydyKu. Pe3nHa

22.05.2025

26.05.2025

26.05.2025

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnenuanbHOroO
Ha3HAYEHUS

27.05.2025

101

102

[IpakTuueckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O060011eHNEe U CUCTeMaTU3aIHs
U3y4EHHOT'0 MaTepuaia mo Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

27.05.2025

27.05.2024




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME



11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
3j1eMeHT. M30TOonb! 03.09.2024
CTpoeHHE IEKTPOHHBIX 000I0YCK aTOMOB
2 ’ 1 05.09.2024
KBaHTOBBIE YHCIIa
Knaccudukanms XuMU9ecKkux JI1eMeHTOB (S-
3 1 09.09.2024
, p-, d-, f-3;memenTHI)
PacnipeneneHue 351eKTpOHOB 1O ATOMHBIM
4 1 10.09.2024
opouTanIM
ONeKTPOHHbIE KOH(UTYpaIIK aTOMOB
5 9JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 12.09.2024
COCTOSIHUM
ONEKTPOHHBIE KOH(PUTypaIllii HOHOB.
6 P Quryp 1 16.09.2024
DIIEeKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u Ilepuoanueckas
CHCTEeMa XUMHYECKHUX daeMeHToB J]. H.
7 . . 1 17.09.2024
MenneneeBa, CBA3b C COBPEMEHHOM TeOpHEH
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHMHYECKHX JIEMEHTOB U 00pa3yeMbIX HMU
8 pasy 1 19.09.2024
MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiaM
9 CucreMaru3zanus 1 0000IIeHNE 3HAHUH 10 1 23.09.2024




TEMC

10

11

12

Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHusl KOBAJICHTHOM CBSI3H.
Bonoponnas cBsizb. MexMoeKyispHbie
B3aNMOICHUCTBHSA

BaneHTHOCTE M BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOMN CTPYKTYPBI

MOJICKYJI C UX TCOMCTPUYICCKHUM CTPOCHUCM

Hpe,I[CTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

24.09.2024

26.09.2024

30.09.2024

13

BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHUs. THmbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BEIIECTB

01.10.2024

14

15

16

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

VcTuHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

Crioco0b! BeIpaXKeHHs KOHIIEHTPALUT
pacTBOpOB

03.10.2024

07.10.2024

08.10.2024

17

Pemenne 3ama4u ¢ MCoab30BaHUEM TOHATHIA
"MaccoBas J10J1s1 paCTBOPEHHOTO BelecTna',
"MoJsipHasi KOHUEHTpaus'"

10.10.2024

18

19

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB

CucreMmarusanys U 0000IeHUE 3HAHUN 1O
TEME

14.10.2024

15.10.2024




20

21

22

KonTtponsHas padora o temam "CtpoeHue
aroMa. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHYECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BemniecTn"

Knaccudukanus XUuMHYeCKUX PEeaKIuii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMHUU.
3aKOH COXpaHEHMS MaCChl BEILIECTB; 3aKOH
COXpaHEHUs U MIPEBPACHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (HEKTH XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

17.10.2024

21.10.2024

22.10.2024

23

24

25

Brruucnenus 1o ypaBHEHHUSIM XUMHYECKUX
peaKkui ¥ TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMMUYECKOHN pEaKLuH, €€
3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xkaTanns3atopbl

I'omoreHnsIe U FETCPOrcHHBIC pCAKIINN

24.10.2024

05.11.2024

07.11.2024

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOU peakiuu"

OO6patumMble U HEOOpaTUMBbIE PEAKIINU.
XHUMHUYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

11.11.2024

12.11.2024

14.11.2024

29

DNEKTPOIUTHYECKAs TUCCOLUAITHS.
CwiibHBIC U ci1a0Oble 2JIeKTPOIuThL. CTeTIeHb

18.11.2024




Jucconranu

HNounnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BogopoiHbIii 19.11.2024
nokasareinb (pH) pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroiye B 21.11.2024
pacTBOpax AJIEKTPOJIUTOB
[TpakTrueckas padora Ne 3 o Treme

32 "XHUMHYECKHUE PEAKIIUU B PACTBOPAX 25.11.2024
3JIEKTPOJIUTOB"
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHeHme OKUCIUTENH U 26.11.2024
BOCCTAaHOBUTEIHN

34 MeTto/1 31IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) 28.11.2024
OanaHca

35 DIIEKTPOIN3 PACTBOPOB U PACILIIABOB 02.12.2024
BEILECTB

36 Pemenue 3a1a4 pa3TuIHBIX THIIOB 03.12.2024

37 Pemienue 3a1au pa3auyHbIX TUIOB 05.12.2024

38 CI/ICTiMaTI/I?»aIII/ISI Hu 0606HI€H‘I‘/IG 3HAHUH 110 09.12.2024
TeMe "XUMHUYECKHE peakIuu

39 KOHTpOJ'If,HaSI pabota o Teme "XuMHuecKue 10.12.2024
peakiuu
[Tonoxenue Hemeramios B [lepuoanueckoit

40 cUCTeMe XMMUYeCcKuX aieMenToB /1. U. 12.12.2024
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS UX
atomoB. du3nyeckre CBONCTBA HEMETAIIIIOB

a1 AmioTponusi HEMETaJUIOB (Ha IpUMepe 16.12.2024

KHCTIOpoJia, cephl, hocdopa u yriaepoaa)




Bopopona: nony4yenue, Gpusndeckue u

42 . 17.12.2024
XUMHUYecKue cBoiicTa. ['uapuast
lamoreHsl: HAXOXKIEHUE B IPUPOJIC,

43 CIOoCOOBI ONyYeHUs!, PUINICCKUE U 19.12.2024
XUMHUYECKHE CBONCTBA
I"anorenoBonopoabl. Baxkneiue

44 KHCITIOPOJICO/IEPIKAIINE COSAMHEHUS 93.12.2024
TaJIOTCHOB
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOOBI

45 nonyueHus rajnoreHoB. [Ipumenenue 24.12.2024
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuyeckas padora Ne 4. Pemenue

46 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 26.12.2024
"T"anorens”
Kucnopon: naboparopusie u

47 MIPOMBIIIIJICHHBIE CTIOCOOBI HOJ‘IszeHI/IH, 13.01.2025
dusnyeckre U XuMUIeckre cBoicTra. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha

48 OKcuIbl U IEPOKCHUIBI 14.01.2025

49 Pemienue 3a1au pa3auyHbIX TUIIOB 16.01.2025
Cepa: HaXOXKJICHUE B IIPUPOJIC, CITOCOOBI

50 noTydeHus1, GU3NIECKHUEe U XUMHUIECKUE 20.01.2025
CBOWCTBa

51 CepoBoniopo/1, cynbhuabt 21.01.2025

59 KchoponcoglepmeimHe coezmvHeHI/m CEpHI. 93.01.2025
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [Tpaktuueckas padora Ne 5. Pemnenne 97 01.2025

AKCIEpUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHUE B TIPUPOJIE, CITOCOOBI

54 NOJy4eHUs1, PU3NIECKUE U XUMUYECKHE 28.01.2025
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 KI/ICJ‘IOpOI[CO,I[ep}K%H_II/IC COCI[I/IIjI’eHI/IH azoTa. 30.01.2025
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a30Ta U €ro COSAMHEHUH. 03.02.2025
A3oTHBIE y0OpeHus
docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI

57 MOJTyYeHUSs!, PUBNICCKUE K XUMUICCKHE 04.02.2025
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, q)OC(bopfzoz[epmamHe 06.02.2025
kucnotel. Comu pochopHO KUCTOTHI

59 [Tpumenenne pocdopa u ero coeNUHEHHI. 10.02.2025
®dochopubie ynoOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H 11.02.2025
docdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPOJIE,

61 AJUIOTPOITHBIE MOAUUKAINK; HU3TIECKUE U 13.02.2025
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE

62 Oxkcun yrinepona(ll), ()f(CI/I,Z[ yriepoaa(1Vv), 17.02.2025
yroJibHAsE KHCIIOTa U €€ CONH

63 Pemenue 3amayu pa3auaHBIX THTIOB 18.02.2025
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 NOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE 20.02.2025
CBOMCTBA

65 Oxcupn kpemuus(1V), kpeMHUEBast KMCIIOTA,




CHJIMKAThI

25.02.2025

[IpruMeHeHre KpEMHHUS ¥ €r0 COSTMHEHU .

66 27.02.2025
CrekIi0, ero MmoJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nMaHbIX TUIIOB 03.03.2025

68 CI/ICTE;MaTI/IBaLII/ISI 1/'1' 0000I11ICHIE 3HAHUH 110 04.03.2025
teme "Hemeraiuibl

69 KoHTtposbHas padorta mo teme "Hemetaisr" 06.03.2025

20 AHanm3 pe3yinbTaToB KOHTPOJILHOW PabOTHI, 11.03.2025
KOPPEKIHsI OMUO0K
[Tonoxenune metamios B [lepuoguueckoit

71 CHUCTEME XUMUYCCKHUX AJIIEMECHTOB. 13.03.2025
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI0YeK aTOMOB METaJIJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB. 17.03.2025
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cnnasel MetaiuioB. Kopposust MeranioB 18.03.2025

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 20.03.2025
DNEKTPOXUMHUYECKHUH Psi/I HAMPsHKEHUN

75 MeTansioB. O61mue crnocoobl MOTyYeHHs 21.03.2025
METaJIOB
OO6mas xapaktepucTtuka MetayioB |A-
rpynnsl [lepuoanyueckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui: 01.04.2025
nonyueHue, GU3ndecKue 1 XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O6mras xapakrepuctika MetauioB |A- 03.04.2025

rpymmsl llepuoagnyeckoi cucteMsl




XUMHUYECKHX DJIEMEHTOB. Maruui u

KaJIBIIMIA: TTIOJTy4eHne, (GU3nIecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEHIECTB U UX COCTUHEHUHN

78

79

80

JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs

AJTOMUHUN: TTOJTyYeHHE, PU3UUECKHUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
MpUMEHEHHE

07.04.2025

08.04.2025

10.04.2025

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

14.04.2025

82

83

84

[TpakTuueckast paborta Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuisl TIaBHBIX oArpymnmn"

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHsIx noarpymi (b-rpymm)
[Tepuonuueckoil cuCTeMbl XUMHUYECKUX
3IIEMEHTOB

dusnyeckre U XMMHUYECKHUE CBOMCTBA Xpoma
u €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

15.04.2025

17.04.2025

21.04.2025

85

Baxwuelimme coenMHEeHNs] MapraHia.
[TepmanranaT kajiusi, €ro OKMCIUTEIbHbIE
CBOMCTBA

22.04.2025

86

dusnyeckre 1 XUMHYECKHE CBOMCTBA
JKene3a u ero coennHeHui. [lomydenne n
MIPUMEHEHHUE CILIABOB XKeEJe3a

24.04.2025

87

duznueckre 1 XUMUYECKHUE CBOUCTBA MEIN

28.04.2025




U €€ COCIMHEHUM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKHE CBOMCTBA OMHKa

88 U €ro COeIMHEHUH, UX TPUMEHEHHE. 29.04.2025
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenue

89 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME 05.05.2025
"MeTasibl HOOOYHBIX MOATpyMI"

90 Pemenne 3a1ayu pa3auvyHBIX THIIOB 06.05.2025
O0001IeHNE U CHCTEMATU3AINS H3YIEHHOTO

01 ; Y 08.05.2025
Marepuaiia rno reme "MeTaibl

92 KoHTtposbHas pabora o teme "Mertamib" 12.05.2025
AHanu3 pe3yJabTaToB KOHTPOJILHOM PadOTHI,

03 pesy P P 13.05.2025
KOPPEKIHsI OMUO0K
Ponb xumun B obecrieueHUN YCTOWYMBOTO

94 pasBuTHs yesnoBedecTBa. [loHsTHE 0 15.05.2025
HAyYHBIX METOJIaX UCCIICIOBAaHMS BEIIECTB
HayuHble MpUHIUITBI OPraHU3aIuN
XHUMHYECKOI'0 IIPOM3BOICTBA.

95 POHIBROA 19.05.2025
[TpoMbInIIeHHBIE CTIOCOOBI MOTYYEHUS
Ba)KHEHIIINX BEIIECTB
XuMHYECKOE 3arpsI3HEHNE OKPYIKAIOIIEH

96 P pysaom 20.05.2025
CPEeIBI U €0 MOCIEICTBUS
XuMHd 1 3I0POBBE YEIIOBEKA.

97 AP 22.05.2025
JlexapcTBeHHBIE CpenCcTBa
Xumus nuiy. Poiib XuMuH B 00ecieYeHN I

08 T 26.05.2025
MHIIEBOM 0€30IMacHOCTH
KocMmeTrnueckue u mapdroMepHbIe CPEACTBA.

99 péromepHBIe cp 26.05.2025

BriToBag xumus




XuMHs B CTPOUTENLCTBE. BakHelne

100 CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIS 1 27.05.2025
MaTepHaIbl
101 XuMus B CEIBCKOM XO35MCTBE. 1
Opranudeckne U MUHEPAIbHBIC YI00peHUs 27.05.2025
102 Cucremarusanys U 0000IeHrE 3HAHUI 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[MTPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axuimonepnoe o6mectBo «M3marenscTBo «IIpocBemenney
xumust 10 knace Pymzutuc I'.E " [Ipocsemenne"2021r

xumus 11xknacc Pymzutuc I'.E " [IpocBemenne"2021r

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymon U.I'., CnankoB C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

xumus 10 xkimace Pyasutuc I'.E " IIpocBemenue"2021r

xumus 1 1xmacc Pyasutuc I'.E " [TpocBemenue"2021r

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

http://school-collection.edu.ru>O61mmii karajgorrubr/?subject[0]=31






