MyHHIHnIAIbHOE Ka3eHHOe 001Ie00pa3oBaTeIbHOE YUPexKIeHne
«["oHyapoBckas cpeiHss 00meodpazoBaTebHAsA HIKOJIA»
Cymxanckoro paiiona Kypckoii o61actu

«PaccmoTtpenay
Ha 3acenanuu LIMO
yuuTesaeld ecTeCTBEHHO-
Hay4HOrO LMKJIa
[Tpotokosn Ne 1 ot
31.08.2023r.

«CormnacoBaHay
3amecTuTenb AUpeKTopa
no YBP

Heer—

A.B. Ulenynuenko

PyKWLHMO

7
M. T%HCHKO

«ITpunsTa»
Ha 3acenanuu
neJarorn4eckoro
copeTa
[Ipotokon Ne 1 ot
31.08.2023r.

«YTBEpxKaAEHA»
[Tpukas Nel-238
ot 31.08.2023r.

///Z"// |

C.(Z(J’Imb&‘fbsa

PABOYAS ITPOI'PAMMA

(ID 448255)

YYEBHOTI'O ITIPEJIMETA

«XUMUS. YTJIYBJIEHHBIA YPOBEHB»

C UCITOJIB3OBAHUEM CPEACTB OBYYEHUS U BOCTIMTAHUSI HEHTPA
OBPA30OBAHMSI ECTECTBEHHO-HAYYHOWM U TEXHOJIOTMYECKO
HATIPABJIEHHOCTHU «TOYKA POCTA»
JJISI OBYHAIOIIUXCS 10 -11 KIIACCOB

2023r

CocraBHTENb:
Crenanora H.H.
YUHTEb XUMUH U OHOJIOr KK




HOACHUTEJIBHAS 3AIIMCKA
Pabouas mporpamMMa o XuMHUH Ha YpPOBHE CpeJHEro oOIiero oopazoBaHus pa3paboTaHa Ha OCHOBE

@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii ®eneparumny,
TpeOOBaHUH K pe3ylibTaTaM OCBOCHUs (peaepanbHOil 00pa30BaTeNbHON MPOrpaMMBbl CPETHETO OOIIETO
obpazoBanusa(POIl COO), npencraBieHHbIX B DenepalbHOM TOCYAApCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yu€rom KoHmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XHMHS» B
oOpa3oBaTrenpHbIX  opranusauusax  Poccuiickoit ~ @enmepanuu,  pealu3ylIIUX  OCHOBHbBIE
o0Opa3oBaTeNnbHble MPOrPaMMbl, U OCHOBHBIX MOJOXKEHHH «CTpaTeruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuof 1o 2025 roma» (Pacnopsxenue IlpaBurenscrBa P ot 29.05.
2015 Ne 996 - p.).

XuMHUS Ha YpOBHE YIIIyOJEHHOTO WM3YYEHHUS 3aHMMACT BAaKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOro oOpazoBanms ydammxcst 10—11 xmaccoB. M3yuenune mpeamera, pealnzyeMoe B YCIOBHSX
muddepeHnpoBaHHOTO, MPOPUIHBHOTO OOYUEHHMsI, MPU3BAHO 00ECIEUNTh 00IIEe00pa30BATENBHYIO U
OOIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JUIsl aJanTalld UX K OBICTPO
MEHSIOLUMCS YCIIOBUSIM JKU3HHU B COIIMYME, a TakKe JUIsl MPOJODKEHUSI O0yYeHHUsSI B OpraHU3alMsIX
npodeccnoHanTbHOT0 00pa30BaHus, B KOTOPBIX XUMUS SBISETCS OJHON U3 MPUOPUTETHBIX JUCIUILINH.

B nporpamme no xumuu Ha3HaueHUE MpeaMera « XUMUsS» MOodydaeT MoApoOHYI0 HHTEPIPETAIUIO B
COOTBETCTBUH C oOcHOBomonaraoummu nonoxeHusmu @I'OC COO o B3anMO00YCIIOBICHHOCTH
eJel, ColepyKaHmsi, Pe3yJIbTaTOB 00yUeHHs U TpeOOBaHMIA K YPOBHIO MOJITOTOBKH BBITYCKHUKOB.

Ceudemenvcmeom momy A6AAI0OMCA Cledyloujue 6blnOIHAEMblE RPOZPAMMOI O XUMUU PYHKUUU:

- HH(pOPMAIIMOHHO-METOIMYECKasl, pealn3alus KOTOpoil obecreunBaeT MojiyueHue MpecTaBIeHHs O
LeNsAX, COJepXkaHuu, oOumel crparerud OOYy4YeHHs, BOCHMTAHUS W Ppa3BUTUS OOy4aIOIIMXCS
CpeACTBaMU MpeIMeTa, U3y4aeMOro B paMKaX KOHKPETHOTO MTPODHIIS;

- OpraHU3alMOHHO-IUIAHUpYIOLIasi, KOTOpas MpelycMaTpuBaeT  OIpeAeJeHHe:  IMPUHIMUIIOB
CTPYKTYPUPOBAaHUS M IIOCIEIOBATEIBHOCTH H3Y4YEHHUS y4eOHOrOo MaTepualia, KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX €r0 XapaKTEePUCTHK; IMOJX0J0B K (OPMHUPOBAHUIO COAEPIKATEILHONW OCHOBBI KOHTPOJIS
U OLICHKM 00pa30BaTeNIbHBIX JOCTI)KEHUH oOydaromuxcs B paMKax HUTOrOBOM arrecTanuu B (opme
€IMHOT'0 TOCYJapCTBEHHOT0 3K3aMEHa 110 XUMHH.

Ilpozpamma ons yenyonénnozo uzyyeHus Xumuu:

- YCTaHaBJIMBACT MHBAPUAHTHOC NPCAMETHOC COACpKaHHUC, o0s3aTeNIbHOE JJI1 U3YUYCHUS B paMKax
OTAENBHBIX TNpo¢wIeil, mpeaycMaTpUBaeT paclpesielieHue U CTPYKTYpHpPOBAaHHE €ro IO Kiaccam,
OCHOBHBIM COJIepKaTeIbHBIM JIMHUSM/pa3/iesiaM Kypca;
-naéT MpUMEpPHOE pacrpesieseHne y4eOHOro BpEMEHM, PEKOMEHJIyeMOro JUIsl M3Y4EHHUsS OTAEIbHBIX
TeM;
- MpejanaraeT MpUMEPHYIO0 MOCIIEA0BAaTENbHOCTh U3YyUeHHs] Y4eOHOro MaTepuasa ¢ y4€TOM JIOTHKU
MOCTPOSHMSI Kypca, BHYTPUIIPEIMETHBIX U MEXITPEIMETHBIX CBSI3EH;
- TaéT METOIMYECKYI0 MHTEPIIPETAIMIO [eNiel 1 3a/1a4 U3y4eHHS IIPeAMeTa Ha YIiyOaEéHHOM YpOBHE C
y4€TOM COBPEMEHHBIX HMPUOPHTETOB B CHCTEME CPEIHEro OOIIero oOpa3oBaHUS, COAEPKATEIbHON
XapaKTEPUCTUKUA TUIAHUPYEMBIX PE3YJIhTATOB OCBOCHHS OCHOBHOW 00pa3oBaTEeIbHON MPOTpaMMBbI
cpenHero obmero oOpa3oBaHUS (JUYHOCTHBIX, METANPEIMETHBIX, MIPEIMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHBIX JACHCTBHM OOYYaromerocss MO OCBOEHHUIO COJEpKaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3UIMSIM B MPOTrpaMMe MO XUMHHU IPETyCMOTPEHA MPEEeMCTBEHHOCTh C
o0y4eHHeM XHMHMHM Ha ypOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a IpeleiaMd yCTaHOBJICHHOM
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MporpaMMoOil IO XUMHUHU 00s3aTeIbHON (MHBApUAHTHOW) COCTABIISIIONICH COMEp)KaHUS y4eOHOTO
npenMera «XUMHUS» OCTA€TCs BO3MOXKHOCTH BBIOOpAa €ro BapUaTUBHOM COCTaBISIOLIEH, KOTOpas
JOJKHA OTIPENENIATHCA B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOIO MPOoduis 00ydeHusl.

B cootBercTtBHM ¢ KoHIEenTyanbHbIMU mnoJiokeHuasMu PI'OC COO o Ha3zHAaYeHUH NPEIMETOB
0a30Boro W yriayO0ia€HHOTO ypoBHEW B cucreme auddepeHIMpoBaHHOTO OOyYEeHHMsI HAa YPOBHE
cpeanero oOmiero oOpa3oBaHUS XHWMHUSI Ha YpOBHE YIIyOJIEHHOTO HW3Yy4eHHUs HampaBlieH Ha
peanu3alyio MPEeeMCTBEHHOCTH C IMOCIEAYIOIIUM 3TAalloM MOJYyYeHHS XUMHYECKOro 0oOpa3oBaHUS B
pamMKax HW3Y4YCHHS CHEIHAIbHBIX €CTeCTBEHHO-HAYYHBIX W XUMHUYECKHX JUCIUIUIMH B BY3aX H
OpraHu3alMsIX CpeaHero MpodecCHOHATbHOrO o0pa3oBaHUsA. B 9Tol CBA3M H3ydeHHE MpenMeTa
«XUMHUSA» OPUEHTHUPOBAHO TPEUMYIIECTBEHHO HA pPACIIUPEHHUE W YIIIyOJIeHHE TEOPETHYECKOH U
MPAKTUYECKONH MOJTOTOBKM OOYYaIOIUXCsl, BEIOPABIIMX ONpPENeNEHHbIN npoduiib 00yuyeHus, B TOM
YHClieé C MEPCIEeKTHBOW MOCIEAYIOUIEro IMOJYYeHHs] XMMHYECKOro OOpa30BaHMsSI B OpraHM3allMsIX
npodeccuoHaibHOr0 obOpazoBanusi. Hapsmy ¢ astum, B cBere TtpeboBanuiik PI'OC COO «k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOSHHs (eliepanbHOil 00pa3oBaTeIbHON MPOTPaMMbI CPEIHET0 00IIEro
00pa3oBaHMs U3yYCHHE MPEIMEeTa «XUMUS OPUEHTHPOBAHO TAKKE HA pEIICHUE 3371a4 BOCIIUTAHHS U
COIMAJIFHOTO Pa3BUTHUS O0yYArOMIMXCs, HA (JOPMUPOBAHUE y HUX OOMICWHTEIUICKTYaJbHBIX yMEHUH,
YMEHUH paloOHAIM3aIUN Y4eOHOTO TpyAa M OOOOIIEHHBIX CHOCOOOB NEATENFHOCTH, WMEIOIINX
MEXIUCUUIIMHAPHBIN, HAATIPEAMETHBII XapakTep.

CocTaBnsiolmuMy IpeaMeTa «XUMHUsS» Ha YPOBHE YIITyOJIEHHOTO U3yUEHUSs SBISIOTCS YrIyOJIEHHBIE
Kypcbl — «Opranndeckast xuMusi» U «O01as 1 Heopranudeckas Xumus». [Ipu onpeaeneHun noaxoa0B
K OTOOpY U CTPYKTYpPHOM OpraHH3alllH COAEPKaHUS ITUX KYpCOB B IMPOrpaMMe M0 XUMHUU 32 OCHOBY
npussATel nosiokeHust ®I'OC COO o paznmuumax 0a30BOro M yriryOJNEHHOTO ypPOBHEH H3YYeHUS
npeaMera.

OcHoBy conepxkaHusi KypcoB «Opranuyeckass xumus» u «OOIas ¥ HEOPraHWYecKas XHUMH»
COCTABIISIET COBOKYIHOCTH TPEIMETHBIX 3HAHUM W YMEHHIA, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
M3yYeHHs TMpenMeTa. JTa CHUCTeMa 3HAHHWHA MOJydaeT ONpenesiEHHOE TEOPETHYECKOE MOMOJHEHHE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OONbIINN 00BEM (DaKTOIOrHUECKOro marepuana.
Tak, Ha yroyOJa€HHOM ypOBHE H3ydeHHUs NpeaMmeTa obecreyeHa BO3MOXKHOCTh 3HAUUTEIHHOTO
yBeNUYEHUS] 00bEMA 3HAHUNM O XUMHUYECKHX JJIEMEHTaX W CBOMCTBaX MX COEIWHEHUH Ha OCHOBE
paciidpeHusi W yrayOJeHHs TPENCTaBICHHM O CTPOSGHUU BEIIeCTBA, XWMUYECKOM CBS3M U
3aKOHOMEPHOCTSX MPOTEKAHMSI PEAKIINNA, PACCMATPUBACMBIX C TOYKH 3PEHUS XUMHUECKON KHHETUKU U
TEPMOJWHAMHKH. V3ydeHne mepruoandeckoro 3akoHa W I[leprognyecKold CHUCTEMBl XHUMHUYECKHX
DIIEMEHTOB 0a3MpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHHUYECKHX TIIPEJICTABICHUSX O CTPOCHUHU
aromMa. XWMHYECKas CBA3b OOBSICHACTCS C TOYKH 3PEHUS DHEPreTUYEeCKUX HM3MEHEHUH npu eé
00pa30BaHMUM U pa3pylICHUH, a TAK)KE C TOUKH 3pPEHUs MEXaHU3MOB €€ oO0pa3oBaHus. V3yueHue TUIIOB
peakiuii gomnonHseTcs (HOPMUPOBAHMEM TMPEACTABICHUI 00 JIIEKTPOXMMHUYECKHX IIpoleccax u
ANEKTPOJIU3E PACILIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHmdeckoidl XMMHHU MPHU PAaCCMOTPEHUU
PEaKIIMOHHOM CIIOCOOHOCTH COETUHEHMH yJenseTcss 0co00e BHUMaHME BONPOcaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEeaKIni.

Oco0oe 3Ha4YeHHe MMEET TO, YTO Ha COJIepKaHHE KYypCOB XMMHHU YIIyOJEHHOTO YPOBHS H3y4€HUS
IUTSL KJIACCOB ONPEeAeNEHHOTO Mo mIs (TJIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JOTIOTHEHUH
K 00IIeil crcTeMe TpeIMETHBIX 3HAHWI) OKa3bIBAIOT BIUSHUE CMEXKHBIE peIMETHI. Tak, HarpuMep, B
COJIep>KaHUU TIpeIMeTa sl KIIACCOB XUMHUKO-(DU3HUECKOTO Tpoduas 60bIIoe 3HaUeHne Oy 1yT UMeTh
AJIEMEHTHI Y4eOHOTO MaTepuaa mo oobmen xumun. [Ipu n3ydueHuu npeaMeTa B JaHHOM cllydae aKIeHT
Oyzer crenaH Ha OOIIHOCTh METOAOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHMHU U B (pU3HKe:



aTOMHO-MOJIEKYJISIpHAsi Teopusi (MOJIEKYJsipHass Teopusi B (pU3MKE), 3aKOHBI COXPAHEHHS MAacCChl U
SHEPTUH, 3aKOHBI TEPMOJAMHAMUKH, JIEKTPOJIN3A, IPEACTABICHHS O CTPOCHHUH BEIIECTB U IPYTO€.

B 10 ke Bpems B coliep:kaHUU MpeAMETa JUIsl KIIAaCCOB XMMHUKO-OMOIOTHYecKoro mpoduis 00abIIni
yIETbHBIN Bec OyIeT UMETh opraHndeckas XumMus. B atom ciydae npenocrapisieTcsi BO3SMOKHOCTD IS
0oree OOCTOATEIBLHOTO PACCMOTPEHUSI XUMHUYECKOW OpraHu3aluy KIETKH KaK OHOJOrM4ecKOn
CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MPUMEPY, TAaKHE CTPYKTYPHbIE KOMIOHEHTHI, KaK JIUIUIBI,
OeNKH, YrIIeBOJbI, HYKJICHHOBBIE KUCIOTHI W Apyrue. llpu 3TOM 3HAHHS O COCTaBe U CBOMCTBAX
MPEACTAaBUTEICH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIIYXKAT OCHOBOM [UJISi HM3YyUYEHHS
CYITHOCTH TIPOIECCOB (DOTOCHHTE3A, ABIXAHMSI, TUIIICBAPEHUSI.

B mnane ¢opmupoBaHUS OCHOB HAy4HOIO MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAyYHBIX METOJOB
IIO3HAHMS U OMbITA MIPAKTUYECKOIO NMPUMEHEHHS] HAyYHbIX 3HAHUN M3y4YEHUE IpeaMeTa «XHUMHSI» Ha
yriay0aEHHOM yPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBA3SIX C yYeOHBIMU IIPEeIMETaMH, BXOASIIMMU B
cocTaB IpeIMeTHBIX obnactel «EcTrecTBeHHO-HAayuHbIe MpeAMeTh», «MartemMaTtuka U uHGOpMaTHKa
u «PycCcKull A3bIK U JINTEPATYpay.

[Ipu u3ydenun ydeOHOrO mpenMeTa «XHUMHUS» Ha YrIIyOJEHHOM YpOBHE TaKkKe, KaK Ha YpOBHE
OCHOBHOTO M cpemHero oOmiero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3aJaueii NEpBOCTETICHHOU
3HAUUMOCTU SIBIsieTC (OPMHPOBAHME OCHOB HAyKM XHMHH Kak O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTHUYECKOM JEATEIbHOCTH YEJIOBE€KA MU OAHOTO M3 KOMIIOHEHTOB MHUPOBOMU
KYJbTYpBI.

Pewenue 3moit 3a0auu na y2iyonéHHom ypoeHe uzyueHus npeomema npeononazaem peaiu3ayuio
makux yeneil, Kak:

- (opmupoBaHHWE TPEICTABICHHUI: O MaTepUATHLHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJICHUH MPHUPOABI, O MECT€ XMMHUHM B CHUCTEME €CTECTBEHHBIX HAayK U €€ Bemylieit
poiin B 00€CleUeHNH YCTOMYMBOTO PAa3BUTHS UYEJIOBEYECTBA: B PEUICHUU MPOOJIEM SKOJIOTHUECKOU,
SHEPTreTUYECKONW W MHIIEBOM O€30MaCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEpPUAJIOB,
HOBBIX HMCTOYHHUKOB JHEPrud, B OOECIEYEHUU PAIMOHAIBHOTO MPHUPOAOINOIH30BAHMS, B
GbOopMUPOBaHUM MHPOBO33pEHUST U OOIIeH KyJIbTypbl YeJOBEeKa, a TakkKe JKOJIOTUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CPEIE;

- OCBOEHHME CHUCTEMBbI 3HAHUM, JIEKAITUX B OCHOBE XMMHUECKOM COCTABIISIIOLIEH €CTECTBEHHO-HAYUYHON
KapTUHBl MHpa: (GyHIAMEHTANbHBIX TOHSATHH, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX
MPEACTABICHUI O CTPOEGHHWM BEIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJICKYJIIPHOM, O TEPMOJMHAMUYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTSAX TMPOTEKAHHS
XUMUYECKUX PEAKINi, 0 XMMHUYECKOM PaBHOBECHUH, PACTBOpaX M JUCIEPCHBIX CHCTEMax, 00 00mux
Hay4HBIX TPUHIUIAX XUMUYECKOTO MTPOU3BOJICTBA;

- (dopmupoBaHre y O0OydYaIOIIUXCS OCO3HAHHOTO TIOHMMaHUsi BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUW Ui OOBSACHEHHUS KIIOUEBBIX HJEH U TpoOlieM COBPEMEHHON XWMUU, IS
OOBSICHEHUS U MIPOTHO3UPOBAHUS SBICHHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TIPUPOY; TPAMOTHOTO
pemieHus mpoOsieM, CBS3aHHBIX C XWUMHUEH, MPOTHO3UPOBAHUS, aHAlW3a U OLEHKU C TO3HUIHN
9KOJIOTUYECKON 0€30TacCHOCTH TOCIIEICTBHI OBITOBOW M TPOM3BOJICTBEHHOU JESTEIHLHOCTH YEIOBEKa,
CBSI3aHHOM C XUMHUYECKUM TPOU3BOICTBOM, UCIIOIH30BAHUEM U MepepabOTKON BEIIECTR;

- yryOlieHue TpPEeCTaBICHUH O HAyYHBIX METOJaxX TMO3HAHUs, HEOOXOJMMBIX IS MPUOOPETCHHS
YMEHUW OpPUEHTHPOBATHCS B MUPE BEIIECTB U OOBICHEHHS] XUMUUYECKHUX SIBICHUN, HMEIONUX MECTO B
MpUPOJIE, B TPAKTUUYECKOHN AESATENBHOCTU U MOBCETHEBHON KU3HH.



B nnane peanuzayuu nepeoouepeonvix 60cnumamenbHulX U pazeusaouiux QyHKyuil yeaocmuoi
cucmemusl cpeonezo od0ueco 00pazo6anus npu uzydeHuu npeomema «Xumus) Ha y2ayoaéHHOM
YpoeHe 0co0yI0 aKmyanbHoCmy nRPUOOPemarom maxkue yeau u 3a0a4u, KaK:

- BocIHTaHue YOS)KIEHHOCTH B TI03HABACMOCTH SIBJIICHUI TIPUPOJIBI, YBOKCHUS K IPOLIECCY TBOPYECTBA
B 00JIACTH TEOPETUYECKHUX U TPHKJIAJHBIX UCCICIOBAHUI B XUMHHU, HOPMUPOBAHHE MHUPOBO33PEHHU,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

- pa3BUTHC MOTHBALMH K OOYYCHHIO U II03HAHHIO, CIOCOOHOCTEHl K CaMOKOHTPOIO |
CaMOBOCIIMTaHUIO HAa OCHOBE YCBOEHHS OOIIEYETIOBEYESCKUX [IEHHOCTEH;

-  Pa3BHUTHC IIO3HABATCIIbHBIX HMHTCPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOCOOHOCTEM
oOydJaromuxcs, (OPMUPOBAHME Y HHUX CO3HATEIHLHOTO OTHOIICHHS K CaMOOOpa30BaHUIO H
HENpPEPbIBHOMY OO0pa30BaHHIO KaK YCJIOBUIO YCHEIIHOW NpPO(ecCHOHANBHON W 00LIecTBEeHHON
AESATEIbHOCTH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3JI0POBBIO M IOTPEOHOCTH B 310pOBOM 00Opase
’KU3HH;

- (hopmupoBaHKe yMEHHI M HABBIKOB Pa3yMHOIO MPHPOJOIOIb30BAHUS, PAa3BUTHE JKOJIOTMYECKOI
KYyJIBTYPbI, IPHOOPETEHHUE OMBITA OOLIECTBEHHO-MIOIE3HOMN IKOJIOTUUECKOM ICSTEINFHOCTH.

OO1iee 4ncaO 4acoB, MPEIyCMOTPEHHBIX IJIA U3YYEHHUsS XMUMHH Ha YIrIIyOJIEHHOM YpOBHE CpPEIHEro
obmero oopazoBanus, cocrasisieT 204 gyacos: B 10 kinacce — 102 gaca (3 gaca B Henenro), B 11 kimacce
— 102 gaca (3 yaca B HeJIeINIO).



OIMUCAHUE MATEPUAJBHO-TEXHUUECKOM BA3bl IIEHTPA «TOYKA POCTAy,
HUCITIOJIB3YEMOI'O JUISA PEAJIM3ALIMU OBPA3OBATEJIBHBIX ITIPOI'PAMM B PAMKAX

HOPENNOJABAHUS XUMHUN
Hcnonb3oBanue o60pynoBanus LeHTpa «Touka pocta» NO3BOJISET CO3/1aTh YCIOBUS:
- JUIsl pacIIUPEHUS COAEPKAHUS IIKOJIbHOTO XUMUYECKOI0 00pa3oBaHus;
- JUIS TIOBBIIICHUS TT03HABATEIBHON aKTUBHOCTH 00YYaIOIIUXCS B €CTECTBEHHO-HAYYHOM 001aCTH;
- JUTsl pa3BUTHSI TMYHOCTH peOEHKA B Mporiecce 00yueHus: XUMHH, €r0 CIOCOOHOCTEH, (hopMupoBaHUS
U YZOBJIETBOPEHUS COIIMAIbHO-3HAYNMBIX HHTEPECOB U OTPEOHOCTEIH;
- 1 paboThl ¢ OJApEHHBIMU IIKOJbHUKAMM, OpPraHU3allMd MX Pa3BUTHS B PA3IUYHBIX 00JacCTAX
00pa3oBaTeNbHON, TBOPUYECKOM 1EATEIILHOCTH.
OcHoBHOH (opMO y4eOHOU IEATEILHOCTH SBJISETCS XUMHUYCCKUM SKCIIEPUMEHT, MPOBOJAWMBIA B
BUJIe 1a00paTOPHBIX, MPAKTHUECKUX PaOOT U JEMOHCTPALUM.
OKclepUMEHTAIbHbIE JaHHBIE, IOJYYEHHbIE YYalMMUCS IIPH BBIIIOJHEHUN KOJIMYECTBEHHBIX OIIBITOB,
IIO3BOJISIFOT CAMOCTOSATEIBHO JIENaTh BBIBOJbBI, BBISIBIIATH 3aKOHOMEpPHOCTH. IloaX0/bl, 3a10KEHHBIE B
cojiepKaHue MPOTrpaMMbl Kypca, CO3[al0T HEOOXOMMbIE YCIOBHUS IJIi CUCTEMHOTO YCBOGHHUHU OCHOB
HayKH, U1 00eCIeYeHUs Pa3BUBAIOLIETO U BOCIMTHIBAIOLIETO BO3JAEHCTBUS OOy4YeHHUS Ha JINYHOCTh
y4alierocs.
InppoBass (KoMnbOTEepHasi) JadopaTopHsi, IPOrpaMMHO-aNIapaTHbII KOMIUIEKC, JaTYMKOBas
cucTeMa - KOMIUIEKT y4yeOHOro o0OpyAOBaHMs, BKJIIOYAIOIIMN H3MEpUTENbHBIA OJIOK, HHTepdeiic
KOTOPOIo MO3BOJISIET 00eCHneunBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U HAaOOpOM [1aTUYUKOB,
PETUCTPUPYIOIIUX 3HAYESHUS PA3JIIMYHBIX (GU3UUECKUX BETHUHUH.
JlaTuuk TeMmepaTypbl TepMONAPHBIH — NpeqHa3HaueH g u3MepeHus temmeparyp 1o 900 C.
Hcnonb3yeTcs npu BBITOJHEHUU pabOT, CBSA3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IJIaMEHH, IUIaBJICHUS
U Pa3JI0KEHUSI BEILIECTB.
JaT4uK ONTHYECKOH IUIOTHOCTH (KOJOPHMMETP) — INpPEIHAa3HA4eH JUIsi M3MEPEHHUS ONTHYECKOU
IUIOTHOCTH OKPALIEHHBIX paCTBOPOB.
HJartunk pH — npeanasHaueH Juisi U3MEPEHHs BOJOPOJHOIO IOKa3aTels BOAHBIX pPacTBOPOB B
Pas3IUYHBIX UCCIIETOBAHUAX 00BEKTOB OKPYKAIOIIEH Cpeibl.
JlaT4uK 3JIeKTPONPOBOAHOCTH - TNPEAHA3HAYEH Ul U3MEPEHUS YAEIbHOW 3JIEKTPONPOBOAHOCTH
xuakocre. [IpumensieTcs npyu U3y4eHUU TEOPUU DJIEKTPOIUTHUECKON TUCCOLMAIINY, XapaKTEPUCTHK
BOJIHBIX PaCTBOPOB.
JlaTuMK XJOpPUA-MOHOB — IIpeIHa3HAYeH JJI1 KOJMYECTBEHHOTO OINpeAeNeHUs! COJIep)KaHUs HOHOB
XJIOpa B BOAHBIX pacTBOpax, OYBe, NPOAYKTaX MUTAHUS.
JlaTuMK HUTPAT-UOHOB — NPEAHA3HAYEH I KOJMYECTBEHHOTO OINPEIEIeHUS] HUTPATOB B Pa3IUUYHbIX
00BEKTax: BOJIe, OBOIIAX, OYBE, (PPYKTax, KOIOACHBIX U3CTHUIX.
Muxkpockon nupoBoi npegHazHaueH JUIsI U3ydeHUs: pOpMbI KPUCTAJUIOB M HAOIIOACHUS 32 POCTOM
KpHUCTAJIJIOB.
Annapar a5 npoBeaeHus xumuueckux peakuuii (AIIXP) npennasHadex s TOJIy4eHUS U
JIEMOHCTpPALIMU CBOMCTB TOKCUYHBIX MAPOB M ra30B. DTH BEIIECTBA MOJIY4YalOTCs B KOJIOe-peakTope, u
MIpY HarpeBaHuHu (Wi 6e3 HarpeBaHusl) ra3000pa3Hble BEIIECTBA MPOXOIAT Yepe3 MOrI0TUTENbHbBIE
€MKOCTH (Haca/IKi) ¢ paCTBOPAMHU PEareHTOB, BCTYNAIOT C HUMHU B peakiuio. M30bITOK raza
MOTJIOLIAETCS KUAKUMU U TBEPABIMU peareHTaMH, a TAK)Ke aKTUBHPOBAaHHBIM yIIIEM. Anmapar Jaiie
BCET'0 UCIOJIB3YIOT AJIS IOJyYEHUS U IEMOHCTPALMHU CBOMCTB XJIOpa, CEPOBOIOPO/IA.
IIpudop aJst AeMOHCTPaLMK 3aBUCHMOCTH CKOPOCTH XMMHYECKHX PeAKIUH 0T Pa3JIMYHBIX (PaKT
OPOB HCIIOJIB3YIOT MIPU U3YUYEHUH TeMbl «CKOPOCTh XUMHUECKON Peaklun» U TerIoBoro s¢dexra
XUMUYeCcKHUX peakiuil. [Tpubop 1aér BO3MOKHOCTh SKCIIEPUMEHTAIBHO UCCIIeI0BaTh BIMSHNUE Ha
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CKOPOCTh XUMHUYECKUX PEAKIUI CIEAYIONMX (PAKTOPOB: MPUPOIBI PEATUPYIOIINX BEUIECTB,
KOHIIEHTPAIIMU pearupyIonIiX BEIIeCTB, IUIOMIAN TPaHUIlbI pa3zena (a3 B TeTePOreHHBIX CHCTeMax
(TOBEpXHOCTH CONPUKOCHOBEHHUSI MKy PEarupyrolMMH BEIIECTBAMU ), TEMIIEPATYPHI, KaTalnu3aTopa,
UHTHOUTOpA.

IMunerka-no3aTop - npucrnocoOiIeHne, UCIIOIb3yeMOe B J1a00paTOPUU AJIsi OTMEPUBAHUS
ornpeaenéHHoro 06béMa )XUIKOCTHU. [IuneTku BhITyCKatOTCs IEPEMEHHOTO U MOCTOSIHHOTO 00béMa. B
KOMIUIEKThI 000pyI0BaHUs 11 MEAUIIMHCKUX KJIACCOB BXOJST yIOOHBIE MUMETKH- 103aTOPBI
OJTHOKaHAJIbHBIE, T03BOJISIFOIINE HACTPOUTH HEOOXOIUMBII 00bEM OTOMpaeMOi KUIKOCTH B TPEX
pa3IMYHBIX JUANA30HaX.

Bansi koMOMHUpOBaHHAS TIPEeIHA3HAYCHA JUIsI HATPEBa CTEKIISTHHBIX U aphOpoBBIX COCYIOB, KOTIa
TpeOyeTcst co3aTh BOKPYT HArpeBaeMoro cocyia paBHOMEpPHOE TeMIEpaTypHOE 1oJie, H30eKaTh
HCIIOJIb30BAHMS OTKPBITOrO IJIAMEHH M PACKAIEHHOW dJIeKTpruiecKkor cnimpainu. Kopmyc
KOMOMHHPOBAHHOW OaHM cJiesiaH U3 amtoMuHus. JKUIKoCTHAst 4acTh KOMOMHUPOBAHHOM OaHU
3aKpBIBACTCS KOJIbIIAMU PA3IIMYHOIO JUAMETPA.

IIpudop AJisi mOJIyYeHHs Ta30B UCIOIB3YETCS JIJIS MOTy4YeHUS] HEOOIbIINX KOJTMYECTB Ia30B:
BOJIOPOJIa, KUCIIOpoAa (U3 MEPOKCHIAa BOJOPOAA), YIIIEKHCIIOTO ra3a.



COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHMYECKAS XUMUS

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH

IIpenmer u 3HayeHHE OPraHUYECKOH XUMHM, IPEICTABICHHME O MHOIooO0pa3sMH OpPraHUYECKHUX
COETUHEHUH.

DJNEeKTPOHHOE CTPOCHHE aroMa yIiepoJa: OCHOBHOE M BO30YXAEHHOE COCTOSHHUSA. BaneHTHbIE
BO3MOXXHOCTH aTOMa yrjiepoja. XHUMHYECKas CBA3b B OPraHUYEeCKUX COEAUHEHUSAX. THIbl
ruOpuau3alMy aTOMHBIX opOuTasned yriepoaa. MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOH CBSI3U
(0OMEHHBI U JTOHOPHO-AaKLENTOpHBbIN). THUIBl NMepeKpbIBaHUsS aTOMHBIX OpOUTaNeH, G- M T-CBA3H.
OnunapHasi, ABOWHas M TpoiHas cBA3b. CHocoObl pa3pbiBa CBA3EH B MOJIEKYJIAaX OPraHUYECKHUX
BemiecTB. [ToHsTHE O CBOOOIHOM paguKaie, HyKiIeohue u JMEKTpopue.

Teopust cTpoeHusi opraHuyeckux coeauHeHuii A.M. BbyTiepoBa M COBpeMEHHBIE MPEICTABICHUS O
CTPYKType MOJIEKYJ. 3HA4€HUE TEOPUU CTPOCHUS OPraHUYECKHX COEAUHEHUI. MoJeKylspHble U
CTpyKTypHBIE (GopMynbl. CTpyKTypHBIE (OPMYIBI Pa3IMYHBIX BHAOB: pa3BEPHYTas, COKpalIEHHAas,
ckenetHast. M3omepus. Buasl n3omepun: CTpyKTYpHasi, IPOCTPAHCTBEHHAs. DJICKTPOHHBIEC () (EKTH B
MOJIEKYJIaX OPTraHUYECKUX COeTUHEHNUHN (MHAYKTUBHBINA 1 Me30MepHBIN 3(P(EKThI).

IIpencraBnenue o kinaccupuKauu opraHuyeckux BemiecTB. [IoHsTHE O (QYHKIMOHANBHOM rpyme.
I'omomnorusa. I'omonoruueckue psnapl. CucremaTnueckas HOMEHKIJIATypa OpraHMYeCKMX COEAMHEHUMN
(IUPAC) u TpuBHanbHbIC HA3BAHUS OTIEIIBHBIX TPEICTABUTEICH.

OcobenHoctn M kiIaccuuKanus OpraHudeckux peakuuid. OKHCIUTEIbHO-BOCCTAaHOBUTEIIBHBIE
peaKIMy B OPraHUYeCKOM XUMHUHU.

DKcrepuMEHTAIbHbIE METObl U3YUEHHUs BEIIECTB M UX IMPEBPALICHUI: 03HAKOMJIEHHE C oOpa3lamu
OpPraHMYECKUX BEILECTB M MaTepuaJlaMd Ha MX OCHOBE, ONBITHI M0 MPEBPAILECHUI0 OPraHUYECKHX
BEIIECTB INpU HarpeBaHUM (IUIaBJICHHE, OOYIJIMBaHHE M TOpPEHHE), KOHCTPYUPOBAHHE Mojeien
MOJIEKYJI OPraHMYECKUX BEIIECTB.

Yruaesoaopoasl

Ankanbl. ['oMoJ0THYeCKH psJl aJKaHOB, 00IIast popMya, HOMEHKIATypa U U30MepHsl. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJIKaHOB, Sp3-rn6pHnH3auHﬂ aTOMHBIX opOuTasei yriepona,
6-CBsA3b. DU3NYECKHE CBONWCTBA AJIKAHOB.

XUMHYECKME CBOMCTBA aJIKaHOB: PEAKUMUU 3aMEIIeHUs, HW30MEpHU3alluM, JEeTUAPUPOBAHUA,
UMKJIM3alUU, TUPOIN3a, KpEeKUHra, ropenus. llpencrapienne o MexaHu3Me peakuuid pajauKaibHOrO
3aMEIICHHS.

Haxoxxnenue B mpupoae. CriocoObl MOTydeHUsI U TPUMEHEHUE ATKaHOB.

[Huknoankansl. O6mas hopmynna, HOMeHKIaTypa u u3omepus. OCOOEHHOCTH CTPOEHUS U XMMHYECKHUX
CBOMCTB MalbiX (IUKJIONPOMAH, LUKIOOyTaH) U OOBIYHBIX (IMKJIOMEHTAaH, LUKIOTEeKCaH)
nuKiIoaakanoB. CriocoObl MOy4eHHUsT U TPUMEHEHUE ITUKIIOATKAHOB.

Ankensl. ['omonmoruueckuii psig anakeHOB, oOmas Gopmysa, HOMEHKJIATypa. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aIKEHOB, sz-m6p1/1;u/13au1/1;1 aTOMHBIX opOuTaneit yrieposaa, o-
u m-cBsi3u. CTPYKTypHasi U reoMeTpuueckas (Luc-TpaHc-) uzomepusa. Ou3nyeckre CBOMCTBA aJKEHOB.
XHUMUYECKUE CBOMCTBA: PEAKIMU MPUCOEANHEHHUS, 3aMENIECHUS B O-TTOJIOKEHUE MPHU JBOMHOW CBA3H,
nonMMepu3anuu U okucienus. Ilpasuno MapkoBaukoBa. KauecTBeHHBIE peakMy HA IBOWHYIO CBSI3b.
CriocoOslI MoNTy4eHus U IPUMEHEHHUE alIKEeHOB.

Anxanuensl. Kiaccudukanus ankagueHOB (COMPSKEHHBIC, HW30JUPOBAHHBIC, KYMYIUPOBAHHbBIE).
Oc00EHHOCTH AJEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOWCTB COMPSKEHHBIX TUEHOB, 1,2- u 1,4-



npucoenuHenue. Ilomumepuszanust conpspk€HHBIX AueHoB. CrocoObl TMOMy4YeHUS U NPUMEHEHHUE
AJIKAUEHOB.

Anxusbl. ['oMonorndeckuii ps alKUHOB, 0011as GopMyia, HOMEHKJIATypa U U30MEpHsl. DIIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKMHOB, SP-TUOpUIN3aAlUs aTOMHBIX opOUTaell yriaeposa.
@u3nyecKue CBOMCTBA AJIKUHOB. XMMHUYECKUE CBOWMCTBA: PEAKLMM IIPUCOCIUHEHHUs, TUMEPU3ALNA U
TPUMEPU3ALNH, OKUCICHUS. KUCI0THBIE CBOKCTBA aJKMHOB, MMEIOIIMX KOHUEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiiu Ha TpOHHYIO CBsI3b. CIIOCOOBI MOMyYeHUS U IPUMEHEHHE aJTKUHOB.
ApomMartuyeckue yrieBoAopoasl (apenbl). ['omomoruueckuit psan apeHoB, obOmas Gopmya,
HOMEHKJIaTypa U M30MEpHUs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJbl O€H30I1a.
@u3nyecKkue CBOMCTBA apeHOB. XHUMHYECKHE CBOICTBa O€H30Jla M €ro TIOMOJIOTOB: peakLuu
3aMelieHus B OCH30JbHOM KOJBIE M YIJIEBOJAOPOAHOM pajuKalle, pPeaklUU MPUCOSIUHEHHUS,
OKHcCJIeHHe roMoisioroB Oenzousa. [IpencraBienue 006 OpHEHTHUPYIOLIEM JCHCTBUHM 3aMECTHTENCH B
OEH30JIbHOM KOJIbIIE Ha MPUMEpE ANKIIBHBIX PAIUKAIOB, KApOOKCUIBHOMN, THAPOKCHIBHON, aMHHO- U
HUTPOTPYIIIBI, aTOMOB ranoreHoB. OcOOEHHOCTH XMMHMYECKHX CBOWCTB ctuposa. [lonmmmepusarnus
ctuposia. CriocoObl MoJyuyeHus: ¥ MPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOIOB.

[Ipuponnubiit ra3. IlomytHeie HedTsHble Ta3bl. HedTh m e€ mpoucxoxnaenue. KameHHBIA yroiab u
MPOAYKTHl ero mepepaboTku. CrocoObl mepepaboTku He(dTH: MEeperoHka, KPEeKUHT (TepMHYECKHIA,
KaTaIMTUYeCKui), pudopmunr, mupoiu3. [IpoaykTsl mepepaborku He(TH, UX NPUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKY pa3IMYHBIMU KJlacCaMu yrJ€BOJIOPOJIOB.

DIEKTPOHHOE CTPOEHUE TAJIOTECHIIPOM3BOJHBIX YIIIEBOAOPOAOB. Peakuuu 3amenieHus rajoreHa Ha
TUJIPOKCOTPYIILY, HUTPOTPYIIy, LUAHOIPYIIy, aMUHOrpynmny. JlelicTBue Ha rajJoreHIpou3BOJHbIE
BOJIHOT'O ¥ CIUPTOBOI'O pacTBOpPA MIENOUN. B3auMoaeCcTBUE JUTIaAJIOT€HAIKAHOB C MarHUEM M LIUHKOM.
[lonsiTHe O  METaNIOOPraHUYECKUX  COEOUHEHHUAX. VIcnonp30BaHHE  TraJOre€HIPOU3BOAHBIX
YIIIEBOJIOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYeCKHUX BEIIECTB.

DKcIeprMEHTaIbHBIE METO/IbI M3YUEHHSI BEIECTB U MX MPEBPALICHUN: H3ydeHHEe (PU3NIECKUX CBOICTB
YIJIEBOAOPOAOB (PAaCTBOPUMOCTh), KAueCTBEHHBIX PEAaKLIMH YIIeBOJOPOAOB DPA3JIUYHBIX KJIACCOB
(obecuBeurBaHue OpOMHOW WJIM HMOJHOW BOJBI, pacTBOpa INEpMaHraHaTa Kajus, B3auMoJeicTBue
alleTWIeHa ¢ aMMHUAYHBIM PacTBOPOM okcuia cepedpa(l)), kauecTBeHHOe OoOHapyKeHHE yriiepoaa U
BOJIOPO/a B OPraHUYECKUX BEIECTBAX, OJIyYEHHNE 3TUJICHA U N3yYEHHUE €ro CBOWCTB, 03HAKOMJIEHHUE C
kotekuusiMu «Hedte» n «Yronp», ¢ oOpa3liamMu miaacTMacc, KaydyKoB U PE3UHBI, MOJEIUPOBAHHE
MOJIEKYJI YTIIEBOAOPOAOB U rajJOre€HIIPOU3BOIHBIX YIIIE€BOAOPOIOB.

Kucnopoacoaepxamnme oprannyeckne coeiHHEHUs!

[IpenenvHble oaHOaTOMHBIE CcHUPTHL. CTpoeHHME MOJEKyNn (Ha MpUMEpe MeTaHojla W 3TaHOJja).
['omonoruueckuii psig, obmas Gopmyina, ©3oMepusi, HOMEHKIaTypa U Kiaccudukanus. Ouzndeckue
CBOMCTBA MpEENIbHBIX OJHOATOMHBIX CHUPTOB. BOmOpOIHBIE CBSI3U MEXAY MOJIEKYJaMH CIUPTOB.
XHWMHYECKHE CBOWMCTBA: pEaKLUUU 3aMEUICHMs, JEerujapaTallid, OKHUCIICHUs, B3aUMOJACHCTBHE C
OpPraHMYECKUMHU M HEOPTaHWYECKUMH KucioTaMu. KaduecTBeHHas peakiys Ha OJHOATOMHBIE CIIUPTHI.
JleiicTBue 5TaHOJa M METaHOJNAa Ha OpraHu3M uyesnoBeka. CHocoObl MONy4YeHHUs M HPUMEHEHUE
OJTHOATOMHBIX CIUPTOB.

ITpocteie 3¢upbl, HOMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH PU3MUECKUX U XUMHUUECKUX CBOWCTB.
MHoOroaroMHele CHOUPTHI — ATWIEHITUKONb U TaulepuH. dusnueckue M XHMHUYECKUE CBOWCTBA!
peakuuu 3aMelleHus, B3aUMOJEHCTBHE C OpPraHUYECKUMU W HEOPraHMYEeCKUMM KHUCJIOTaMH,
KauecTBEHHasl peaklusi Ha MHOroaTOMHble coupthl. [IpencraBieHne o MexaHU3Me peakuui
HyKJeouapHOro 3amenienus. [leiictBue Ha opranusm uyesnoBeka. CrocoObl MOTY4YEeHUsI U IPUMEHEHNE
MHOT0OaTOMHBIX CIIMPTOB.



@®enon. CTpoeHHE MOJEKYNbI, B3aWUMHOE BIMSHUE THUIPOKCOTPYNIBI W OEH30JBHOTO spa.
@usnueckue cBorcTBa penona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (peHona. KauecTBeHHbIE peakiiuu
Ha  (Qenon. Tokcuunocth  ¢enHoma. CrocoObl  TOJMydeHHsT W IpuMeHeHue  (eHorna.
®enondpopmanbaeruaHas cMoa.

KapOoHuspHBIE COSTUHEHUS — AlTBJICTU/IBI U KETOHBL. DIIEKTPOHHOE CTPOCHHE KapOOHMILHOW TPYIIIIH.
I'oMonornueckue psabl anbJCTHUAOB M KETOHOB, oOmas ¢GopMmyna, HU30MepUsS W HOMEHKJIATYpA.
du3nyecKkue CBOWCTBA AIbJETHJIOB M KETOHOB. XMMHYECKHE CBONCTBA albJIETUOB M KETOHOB:
peakuuu npucoenuHeHus. OKUCIeHUE albJAEeTHA0B, KAUeCTBEHHbIE Peakuu Ha anbaerupl. Crocoos
MOJIyYEHUSI U IPUMEHEHHUE aJIbJACTU/IOB U KETOHOB.

OnHOOCHOBHBIE TpeeTbHbIE KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJIEKYN KapOOHOBBIX
kucnor. HM3omepus u HoMmeHkiatypa. Dusnueckue CBOWCTBA OJHOOCHOBHBIX —MpEAeNIbHBIX
KapOOHOBBIX KHCJIOT. BomopoaHbie CBsI3U MEXIy MOJEKyJlIaMu KapOOHOBBIX KHCIOT. XHUMHYECKHE
CBOWMCTBA: KHCIIOTHBIC CBOMCTBA, peakmus dTepu(UKANNH, PEAKIMH C y4aCTUEM YTIEBOJIOPOIHOTO
pamgukana. OcoOEHHOCTH CBOWCTB MYpPaBBUHOW KHUCIOTHL [lOHSATHE O MPOW3BOAHBIX KapOOHOBBIX
KHCIIOT — CIOXKHBIX 3dupax. Muoroobpazue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWCTB
HemnpeIeIbHbIX u apoMaTHYECKHUX KapOOHOBBIX KHCJTIOT, JTUKapOOHOBBIX KHCIIOT,
TUIPOKCUKApOOHOBBIX KucHOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCJIOT: CTEapHUHOBAs,
MATBMUTHHOBAS, OJICHHOBAS, IUHOIEBAS, TUHOIeH08ass KACTOThL. CIIOCOOBI MOYyYCHUS U IPUMCHECHUE
KapOOHOBBIX KHCJIOT.

Crnoxubie >¢upsl. ['omonoruueckuii psia, obmas ¢hopmyna, u3oMepuss 1 HOMeHKIaTypa. dusznueckue
Y XMMHUYECKHE CBOMCTBA: THAPOIIN3 B KHCION U MIETIOYHOM cpefie.

Kupsel. Ctpoenue, pusnmdeckne U XUMHUYECKHAE CBOWCTBA XKUPOB: THAPOJIU3 B KHUCIOW U IEIOYHOU
cpene. OcCOOCHHOCTH CBOWCTB KHPOB, COACPKAIIUX OCTATKUA HENPEIEIbHBIX KUPHBIX KHCIOT. JKUpPHI B
IPHUPOJIE.

MpbLT4 KaK COJIH BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JICHCTBHE.

OOmast xapakTepucTuka yrieBojaoB. Kitaccupukamus yriieBojoB (MOHO-, JH- W TIOJUCAXaPHJIBI).
Momnocaxapusl: TH0K03a, PpyKTO3a, rajgakrosa, pudosa, ne3okcuprbdosa. Ouznueckue CBOMCTBA U
HaxoxJeHue B mnpupone. PoTocuHTe3. XMMHYECKHME CBOWCTBA TJIFOKO3BI: PEAKIUU C Y4YacTHEM
CIUPTOBBIX M albJACTHAHON TPYII, CIUPTOBOE U MOJIOYHOKHUCIOE OpoxkeHue. [IpuMeHeHne TioKo3bl,
e€ 3HAYCHHE B KU3HENEATECIHOCTH Opranm3Ma. Jlucaxapujapl: caxapo3a, MajlbTo3a W JIaKTO3a.
BoccranaBnuBatomue 1 HEBOCCTaHABIMBAOIINUE aucaxapuabl. [ uaponus gucaxapuaoB. HaxoxaeHue
B npupone u npumeHeHue. llonmmcaxapuabl: Kpaxmaji, T[JIMKOreH M Heinono3a. CtpoeHue
MaKpOMOJIEKYJI Kpaxmaia, TJIMKOT€Ha U LeJUTH0103bl. DU3nyecKkre CBOMCTBA KpaxMaa U IEeJUTI0JI03bI.
XHUMUYECKUE CBOMCTBA KpaxMala: THAPOIN3, KaYeCTBEHHAs PEaKIHs ¢ HOJIOM. XMMHUYECKHUE CBOMCTBA
LEJUTEIOJIO3BI: THAPOJIN3, TOJIy4eHHe A(UPOB LEIUT0I03bl. [loHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCHEepUMEHTAIbHBIE METO/bl M3YYE€HHS BELIECTB M MX MPEBPALIEHUN: PACTBOPUMOCThH Pa3IUUYHBIX
CIIUPTOB B BOJI€, B3aUMOJICHCTBUE ATaHOJIA C HATPHEM, OKHCIICHHE STUIIOBOTO CIUPTA B allbJIETHI HA
packaji€HHOM MeJHOW MPOBOJIOKE, OKUCJIEHHWE STHJIOBOTO CHHUpPTAa JUXPOMATOM Kaiusl (BO3MOXHO
WCIOJIb30BaHNE BHUIEOMATEPUATIOB), KAUECTBEHHBIC pEAaKIMH Ha aibJACeTUABl (C THUIPOKCHIOM
muammuHcepeOpa(l) u ruapokcumom wmemu(ll)), peakumst rourepuHa c¢ ruapokcugoMm meau(ll),
XUMUYECKHE CBOWCTBA pPacTBOpa YKCYCHOM KHCJIOTHI, B3aMMOJICWCTBHE pacTBOpa TIIOKO3bI C
ruapokcuaoM Meau(ll), B3aumoaeiicTBue kpaxmaia ¢ HOJI0M, PEIICHHE SKCIIEPUMEHTATBHBIX 3a7a4 110
TeMaM «CrupTel U (heHoubly, «KapOoHOBbIe KHCTOTHI. CIOXKHBIC YPUPBD.

A3oTcolepikaliye OpraHnyeckue coenHeHns
AMUHBI — OpraHuuYecKkue Mpou3BOAHBIE amMuaka. Kraccudukanus amuHOB: anudaruyeckue u
apoOMaTU4ecKre; IepBUYHBIC, BTOPUYHBIE M TpeTuuHble. CTpoeHHe MOJeKysd, obmas Qopmya,
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M30MepHsi, HOMEHKIATypa U (hU3HUECKHUe CBOMCTBA. XUMUYECKOE CBOMCTBA aM(PAaTUUECKUX aMHHOB:
OCHOBHBIEC CBOMCTBA, aJKUJIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KHCIIOTOM.
Conm anKuIIaMMOHHSL.

AHWIIMH — MpEACTaBUTENb aMUHOB apoMarnuyeckoro psaa. Ctpoenue aHwiMHa. B3auMHoe BnusiHuE
TpyNn aToMOB B MoJieKyse aHwinHa. OCOOEHHOCTH XMMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIS
peakiuu Ha aHWiIWH. CrocoObl TOJIydeHUs W MpuMeHeHue anudarndeckux amuHOB. [lomyueHue
aHWIMHA U3 HUTPOOEH301a.

AmuHOkuCnoTEl. Homenknatypa u n3omepus. OTAenbHbIE NPEICTaBUTENN (-aMUHOKHUCIIOT: TJIMLUH,
anaHnH. OU3nvecKre CBOWCTBA AMUHOKHUCIOT. XMMUYECKHE CBOMCTBA aMHUHOKHUCIIOT KaK aM(OTEPHBIX
OPraHMYECKUX COCIUHEHUH, peakmus TOJUKOHACHCAIMU, OOpa3oBaHHE TENTHIHOW CBS3H.
buonornueckoe 3HaueHre aMMHOKUCIOT. CHHTE3 U THIPOJIU3 MENTH]IOB.

benku kak mnpupoanble nonumepbl. llepBuuyHasi, BTOpUYHAsT M TPETUYHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: THAPOIIN3, JCHATYpAlNs, KAYeCTBCHHBIE PEAKIIMH HA OCIIKU.
DKCIepuMEHTAIBHBIC METOBl M3YYCHHS BEIIECTB M WX MPEBPALICHUI: pacTBOpeHHE OCIKOB B BOJE,
JeHarypalus OeJIKOB MPU HarpeBaHUU, LIBETHbIE PEaKIMH Ha OeNIKH, pelIeHHe SKCIePUMEHTAIbHBIX
3a/1a4 MO TeMaM «A30TCOJEpKalllue OpraHuYeCKUe COeIMHEHMS» U «Pacrno3HaBaHHE OpraHUYECKUX
COCTUHEHUNY.

BbicokoMosIeKy IsIpHbIE COeTMHEHHUST

OCHOBHBIC TOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHHI: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb IOJMMEpPHU3AllUK, CpeaHsIs MOoJeKyinspHas wmacca. OCHOBHBIE METOJABI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTUHEHUN — MOJMMEPHU3AIIHsI U TIOJTHMKOHICHCAITHSL.

[Tomumepuble  Mmatepuanbl. [lmactmaccel  (HOJAMATWIICH, TOJMIIPONMIICH,  [TOJIMBUHWIXIIOPHUI,
MOJIUCTUPOI, TMOJUMETHIMETAKPHUIIAT, MOJUKApOOHATHI, MOJIHMATHIIEHTepedTanar). YTWiu3amus u
nepepadoTKa IIACTHKA.

DnacToMephl: HATypalbHBI Kay4yK, CHHTETHUECKHUE Kaydykd (OyTaauCHOBBINA, XJIOPOIPEHOBBIH,
W30TPEHOBBII) ¥ CUIIMKOHBI. Pe3uHa.

BoiiokHa: HarypanbHbIE (XJIONOK, IMIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KApOH U JIABCaH).

[TonuMepsl cHenuanbHOTO Ha3HaueHUs (TeroH, KeBiap, SJICKTPONPOBOMASIINE TMOJMMEPHI,
OuopasnaraeMbie TOTUMEPHI).

DKcIeprMEeHTaIbHBIE METOBl M3YYEHHUS BEUIECTB M MX INPEBPAIICHUI: 03HAKOMIJICHHE C 00pa3lamMu
MIPUPOJIHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB, pEIIeHUE YKCIIEPUMEHTAIBHBIX 337134
o TeMe «Pacrno3HaBaHue MIaCTMACC U BOJIOKOH).

PacuérHnbie 3a1a4n

Haxoxxnenne MosiekynsipHOi (hOpMyIsibl OPraHU4eCKOro COEAMHEHUS IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXO/ISIIIIUX B €r0 COCTaB, HAXOXK/JICHUE MOJIEKYIISIpHON (hOpMYIIbl OPraHMUECKOro COEJMHEHNUS 10 Macce
(00BEMY) IPOIYKTOB CrOpaHus, O KOJIMYECTBY BelllecTBa (Macce, 00bEMY) IPOAYKTOB PEaKIUU 1/UIN
MCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (POPMYIIBI OPraHUYECKOTO BEIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJYYEHMS, ONpEAETICHUE JO0IHM BBIXOAA MPOAYKTA PEaKIHU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeamerHblie CBA3U
Peamu3amuss MeXnpeaMETHBIX CBs3€d NpH  HM3y4yeHUM opraHudeckoil xummu B 10 kmacce
OCYILIECTBIISIETCS] Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaKk U MOHITUM,
IIPUHATBIX B OTACJIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT' O LIUKIIA.
OOu1re ecTecTBEHHO-HAYYHbIE MOHATHUS: SIBICHUE, HAYYHbIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHHTE3, KIaccupuKaiys, HabIoAeHne, U3MEpPEHNE, SKCIIEPUMEHT, MOJIEIb, MOAETHPOBAHNUE.
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@usuka: Marepus, aTroM, OHJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTUYECKUN YpPOBEHb,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE BEIIeCTBa, (PU3WYECKUE BEITUYHHBI, €IMHUILIBI
M3MEPEHHUS, CKOPOCTh, DHEPTHs, Macca.

buonorusi:  knetka, opraHu3M, O3KocHCTeMma, Owuochepa, MeTabOIU3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U reTepoTpoHBINA THIT TUTaHUS, OpoKkeHUe, POTOCHHTE3, AbIXaHHEe, OCTKU, YTIEBOIbI,
KUPBI, HYKJICHHOBBIC KUCIIOTHI, ()EPMEHTHI.

['eorpadmus: mone3Hpie HICKONAEMBbIE, TOTUTHBO.

TexHOIOTHs: MUIEBbIE MTPOIYKTHI, OCHOBBI PAIIMOHAILHOTO MUTAHMS, MOIOIIIUE CPEJICTBA, MATEPHUAIIBI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIASA U HEOPTAHNYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHUU

Atom. CocTaB aTOMHBIX sJIep. XUMUYECKHH deMeHT. M3oTonbl. CTpoeHne 3JEKTPOHHBIX 000J0UeK
aTOMOB, KBAHTOBBIE YHCJIA. OHEPreTUYEeCKHEe YypPOBHU H TOAYPOBHU. ATOMHBIE OpOUTAIH.
Knaccugukaius XUMHYECKUX 3JIEMEHTOB (S-, P-, d-, f-amementsl). PacnpenencHue 31eKTPOHOB 1O
aTOMHBIM OpOHTaNsIM. OIEKTPOHHbIE KOH(PUIYypallMd aTOMOB 3JEMEHTOB IEPBOTO—4ETBEPTOIrO
MEePUOJIOB B OCHOBHOM U BO30YXJAEHHOM COCTOSIHUM, DJIEKTPOHHBIE KOH(MUTYpali HOHOB.
DNeKTPOOTPULIATETLHOCTD.

[lepuoanueckuii 3akoH u [lepuoguueckas cucrema xumuuyeckux snemenTos J.M. Menneneesa. Csi3b
MEepUOJIMUECKOro 3aKkoHa W Ilepuoguyeckoil CHCTEMBl XHUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHS CBOMCTB XUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX HMH MTPOCTHIX M CIIOKHBIX BEHIECTB 110 TPYIIIAM U TIepHoaM. 3HAYCHUE TIEPUOUIECKOTO
3akoHa /[.1. Menneneena.

XuMmuueckasi CBsi3b. BUIbI XUMUYECKOW CBSI3U: KOBAJICHTHAsl, HOHHAsA, METAJNIMYecKas. MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW CBSI3M: OOMECHHBIM M JOHOPHO-AKLENTOPHBIA. DHEPrus W JUIMHA CBS3U.
[TonsipHOCTB, HANPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM cBsi3U. KpaTHbie cBs3u. Bomopoanas
CBSI3b. MEXXMOJIEKYISIPHBIE B3aUMOJICHCTBUA.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpPhl MOJIEKYJ C UX
TE€OMETPUUYECKUM CTPOSHHEM (Ha MpUMepe COSAMHEHUN IIEMEHTOB BTOPOTO MIEPUOA).
[IpencraBnenue 0 KOMIIJIEKCHBIX COEIMHEHHUSIX. Cocras KOMIUIEKCHOTO HOHA:
KOMILUIEKCOOOpa3oBaTeNb, JIMTAHJbl. 3HAY€HWE KOMIUIEKCHBIX  coeauHeHud. [lonsarue o
KOOPJAMHALIMOHHON XUMUH.

BemectBa MOJEKYyISIPHOTO M HEMOJEKYISIPHOTO CTPOEHUS. THUIBl KPUCTATUIMYECKUX PEHIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[TonsTe 0 gucnepcHsIX cucreMax. MctuHHble pacTBophl. IIpencraBienre 0 KOMJIOUIHBIX PacTBOPAx.
CriocoObl BBIpa)KEHUSI KOHIIEHTPAIMU PACTBOPOB: MAaccoBasi JIOJiA BEIECTBA B PAacTBOPE, MOISpHAs
KOHIIeHTpauus. HacbleHHble 1 HEeHACHIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.
Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHMYECKHX BEIIeCTB. TpHUBUATIBHBIC HAa3BAHUS OTACIIBHBIX
MPEICTaBUTEIEH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX peakuuid B HEOPraHUYECKOW U OpPraHu4ecKol XHUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHMs U TMPEBpAIICHUS SHEPIUM NPH XUMHUYECKUX
peaknusax. TermoBsie 3QPEKTH XUMUIECKUX peakiuii. TepMoXuMudecKkrue ypaBHEHHUSI.

CkopocTh XMMHUYECKOW peakluu, €€ 3aBUCUMOCTb OT pa3Nu4HbIX (akTopoB. ['oMoreHHele u
reTeporeHHble peakunu. Katanus u kataan3aTtopsl.

OOpatumble u HeoOpaTHMble peakuu. XHUMHYECKOe paBHOBecue. KOHCTaHTa XHMHUYECKOTO
paBHOBecHsl. DaKTOPBI, BIUSIONIME HA MMOJ0KEHNE XUMUYECKOTO0 pABHOBECHS: TEMIIEpaTypa, TaBICHUE

Y KOHIIEHTpAlUM BEUIECTB, ydyacTByromux B peakiuu. [Ipunmun Jle [larenbe.
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DnexTponutuueckas nucconnanus. CUibHbIE U ciaadbie dnekTponuTel. CTenens auccormanuu. Cpena
BOJHBIX PACTBOPOB: KUCIIOTHAs, HEUTpasbHas, 1ieaouHas. Bogopoauelii nokasarens (PH) pactsopa.
IMaaponus coneii. Peakium mnoHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCIeHUsA. OKUCIUTENb U BOCCTAHOBUTENb.
[Ipoueccbl OKHUCIEHMS W BOCCTAHOBIICHUS. BaKHEWIME OKHCIWUTENIW W BOCCTAHOBUTENW. Meron
ANEKTPOHHOTO OaslaHca. DIIEKTPOIIN3 PACTBOPOB U PACILIABOB BEIIIECTB.

OKCIEpUMEHTAJIbHbIC METOJbl M3YYEHHUsI BEIIECTB M HUX MPEBPAICHUN: pPa3JIOkKEHUE MEPOKCHUIIA
BOJIOPOJIa B MPUCYTCTBUM KaTaanu3aToOpa, MOAECIN KPUCTAUIMYECKUX PEMIETOK, MPOBEACHUE PEeaKIUil
MOHHOTO OOMEHa, ONpEeeNICHHE Cpelbl PACTBOPOB C MOMOINBIO WHIUKATOPOB, M3YUCHHE BIUSHUS
pa3nuYHBIX ()AKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITNH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannueckass xumus

[Tonoxenne HemerawioB B Ilepuonnueckoi cucreme XUMUYecKux 3ieMeHToB [[.M. MenneneeBa u
0COOEHHOCTH CTPOEHMs UX aTOMOB. dU3HUECKUe CBOMCTBA HEMETAIOB. AJUIOTPOINS HEMETAIIOB (Ha
npuMepe Kucaopoaa, cepsl, pochopa u yrieponaa).

Bonopon. [lonyuenue, ¢pusnueckne 1 XMMUYECKHE CBOMCTBA: PEAaKLUU C METAJUIAMU U HEMETaJUIaMH,
BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ mapuasl. TOILUIMBHBIE JIIEMEHTBI.

I'anorensl. HaxoxaeHue B mpupoze, crocoObl MONydyeHHs, (pU3UYECKHe U XUMHUYECKHE CBOMCTBA.
["anorenoBoopobl. Baxkneilue kuciopojcoiepxaliie coeIuHeHns rajgoreHon. JlabopaTopHble u
IIPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHUsI raloreHoB. [[pruMeHeHne rajJoreHoB U uX COeAMHEHUH.
Kucnopon, o30H. JIJaboparopHble U IPOMBILIIEHHBIE CIIOCOOBI OMyYeHUsl Kucnopoaa. Gusnyeckue u
XMMUYECKHE CBOWCTBA U MPUMEHEHHE KUCIOpOoia U 030Ha. OKCUIBI U IEPOKCU/IBI.

Cepa. HaxoxneHue B mpupoje, CHocoObl MoiydyeHus, (u3nyeckue M XMMUYECKHE CBOWCTBA.
CepoBogopon, cynbduasl. Oxcua cepoi(1V), oxcun cepsi(VI1). CepHucras u cepHas KUCIOTHI U UX
coir. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHI. [IpuMeHeHne cepsl 1 e€ COeTMHEHUH.

A3ot. Haxoxnenue B npupoze, cnocoObl MostydeHusi, U3nuecKue 1 XuMU4ecKrue CBOWCTBA. AMMHUAK,
HUTpUAbL. OKCUbl a30Ta. A30THCTasi U a30THAs! KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB a30THOM
kucnoThl. [IpumeHeHue a3ota u ero coeluHEeHU. A30THbIE y100peHUs.

®ocdop. Haxoxnaenue B mpupojne, CrocoObl TONy4YeHHS, (PU3NUYECKHE W XMUMHYECKHE CBOMCTBA.
®ochunsl u pochun. Oxcuasl pochopa, pochopHas kucnora u e€ conu. [Ipumenenue Gocdopa u ero
coequHeHmnil. @ocdopHbie yI00peHHS.

VYrnepon, HaxoxjaeHue B mpupoje. AtoTponHsle Moaudpukanuu. dusnueckue M XUMHYECKHE
CBOMCTBa MPOCTBIX BeIlecTB, 00pa3oBaHHbIX yriepogaom. Oxcup yriepona(ll), okeun yriuepompa(lV),
yrojipHass KHUCIOTa W €€ COoNU. AKTUBUPOBaHHBIM yromib, azcopOuus. dDymiepensl, rpadeH,
yriepoaHble HaHOTPYOKH. IlpuMeHeHHe NpOCTBIX BEIIECTB, OOpPA30BAHHBIX YIIEPOAOM, U €ro
COCIMHECHU.

Kpemuuii. Haxoxxnenue B mpupoje, crnocoObl MoyydeHus, (u3MuecKue M XUMHUYECKUE CBOMCTBA.
Oxcun kpemuus(1V), kpemHueBass KHUCIOTa, cuIMKaThl. [IpuMeHeHHe KpeMHHs M €ro COEJUHEHUH.
Creki10, €ro nojiy4eHue, BUIbI CTEKIIA.

[Tonoxxenne metainos B Ilepuoanueckoil cucreMe XMMHUECKUX 3J1eMEHTOB. OCOOEHHOCTH CTPOEHUS
ANEKTPOHHBIX 000J0YeK aToMOB MeTaiioB. OOmue ¢gu3nyeckue cBoiicTBa MeTayioB. [Ipumenenue
METAJUIOB B OBITY U TeXHHKE. CIIJIaBbl METAJJIOB.

DNEeKTPpOXUMHUYECKUI psAn HampspkeHud wMetamioB. OOmue cmnocoObl TMONyYeHUs METasloB:
TUIPOMETAIUTYPrisi, HTUPOMETAJUTYprus, 3jiekTpomeTtautyprus. [loHsSTHE O KOpPpO3UM METaJUIOB.
Crioco0sl 3a1UThl OT KOPPO3HUH.

OOmas xapakrepuctuka MeTtauioB |A-rpynmsl [lepuonudeckoil cucTeMbl XMMUYECKHX AJIEMEHTOB.
Hatpwuii u kanuii: nomyyenue, pu3nuecKue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BELIECTB U
UX COCIMHEHHH.
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OO6mas xapakrepuctuka MetayuioB |IA-rpynnsr [leprognueckoil cMCTeMbl XUMUYECKHUX 3JEMEHTOB.
Marnuii ¥ KanblMid: TOJy4YeHHEe, (PU3MUECKHE M XUMHUYECKHE CBOICTBA, NMPUMEHEHHUE IPOCTHIX
BEIIECTB U UX coeTuHEHNH. JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHMS.

ANOMHMHUI: NOSydeHHe, (Pu3nyYecKre M XMMUYECKHUEe CBOMCTBA, IPUMEHEHHE MPOCTOro BELIECTBA U
ero coeanHeHuil. AMQoOTepHbIe CBOICTBa OKCHAA M TUAPOKCHJA ATIOMHHHUSA, THIPOKCOKOMIUIEKCHI
ITFOMUHMUSL.

OOmast xapakrepucTuka MeTauloB 1oOouHbelx noarpynn (b-rpymmn) Ilepuonuueckoil cuctembl
XUMHYECKHX 3JIEMEHTOB.

dusnyecknue U XMMUYECKHE CBOWCTBAa XpoMa M ero coenuHenuit. Oxcumusl U rugpokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarel u nuxpomarbl, UX OKUCIHUTENbHbIE cBoWcTBa. llomyuenue u
IIPUMEHEHHE XpOMa.

dusznueckue M XUMUYECKHE CBOICTBA MapraHua M €ro coeAuHeHud. BaxHelline coeauHEHUus
mapranua(ll), wmapranna(lV), wmapranna(Vl) wu  wmapranua(VIl). Ilepmanranar kamus, ero
OKHUCJIUTENbHBIE CBOMCTBA.

dusnyeckue U XMMHYECKHME CBOWMCTBA jKele3a U ero coeanHeHud. OKCHIBI, TMAPOKCUABI U COJU
xene3a(ll) u xxeneza(lll). Ilomydenne u npuMeHeHHE Kejle3a U ero CIJIaBOB.

dusnyeckue 1 XUMUYECKUE CBOWCTBA MenU U €€ coequHeHui. Ilomyuenue n npuMeHenne Meau u eé
COCIMHECHU.

Huuk: nonmyueHue, ¢GU3MUECKHE U XUMHYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBAa OKCHIA U
TMIPOKCHUIA IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHe IMHKA U €r0 COEMHEHUH.

OxcnepumenmanvHvle Memoovl U3VYeHUs Gewecme U UX NpespaujeHuti: W3y4eHHe o0paslioB
HEMETAIJIOB, TOpeHue cepwl, ¢ocdopa, kemeza, MarHus B KHUCIOpPOJE, H3YYCHHE KOJUICKLIUU
«Metaymipl M CIUIaBBD», B3aUMOJICHCTBUE WICJIOYHBIX W IIEIOYHO3EMEIbHBIX METAJIOB C BOJIOU
(BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA U JKelle3a C pacTBOPaMU
KHCJIOT M IIEJ0Yel, KaueCTBEHHbIC PEaKUMM Ha HEOPraHWYeCKHe aHHOHBI, KaTHOH BOJOPOJA M
KaTUOHbl METAJUIOB, B3aUMOJIEUCTBUE THMIPOKCUAOB ATIOMHUHUS U IIMHKAa C PACTBOPAMU KHUCIOT M
IeJI0YEH, pelieHne KCIEPUMEHTANbHBIX 3a1a4d 1o TemaM «l anorensi», «Cepa U €€ COeIUHEHU,
«A30T u Qochop M WX coeauHEHUS», «MeTayIbl TIABHBIX MOATpynm», «MeTamuibl MOOOYHBIX

MOATPYIII».

XumMus U KU3Hb

Ponp xumum B oOecriedeHHWH yCTOMYMBOTO pa3BUTHs deloBedecTBa. [loHATHE O HAyYHBIX METOAAX
MO3HAHUs U METOJOJOTUN HAYYHOIO UccaenoBanus. HayuHble MpUHIUIIBI OpraHu3aluid XMMUYECKOTO
npou3BoACTBA. [IpoMBINITIEHHBIE CIOCOOBI TOJIYYSHHS BaXKHEWIIMX BemecTB (Ha TpuMepe
MPOM3BOJICTBA aMMHaKa, CEPHOM KHUCJIOTHI, MeTaHoja). [IpoMbIlIEHHBIE CIOCOOBI TONYyUYESHHS
METAJUIOB U CIUJIAaBOB. XMMMUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelapl M €ro mnocieactsus. Pomb
XUMHH B 00€CTICYeHIH SHEPreTHIECKON Oe30MacHOCTH.

Xumusa U 310pOBbe 4enoBeka. JIekapcTBeHHbIe cpeacTBa. [IpaBuia MCHoONb30BaHUs JIEKAPCTBEHHBIX
npenaparoB. Pojib XUMUU B pa3BUTHU MEIULIUHBI.

XuMHUS TIUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe H00aBKU. Polb XUMUU B OOECTIEUEHUH MUIIEBOM
0€30MacHOCTH.

Kocmernueckue n maphromepnsie cpencta. beitoBas xumus. [IpaBuna 6e30macHOr0 UCIOIB30BAHUS
mpenapaTroB OBITOBOM XUMHUHU B MIOBCETHEBHOM KU3HM.

XUMUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHaIbl (IIEMEHT, OETOH).

XuMus B CeIbCKOM X03siiicTBe. OpraHuYecKrue 1 MUHEpATbHBIE YTOOPESHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, Kpack, CTEKJIO, KepaMHuKa. Marepuaibl ist
anekTpoHuku. HanorexHomorum.
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PacuéTrHble 3agaun

Pacuérnr: maccel BEIICCTBA HJIN 00BEMa ra3oB IO HU3BCCTHOMY KOJIMYCCTBY BCUICCTBA, MACCC HIIN
00BEMY OMHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Macchl (00BEMA, KOJMYECTBA BEIICCTBA)
IPOAYKTOB pEaKI1H, €CIM OAHO U3 BELIECTB UMEET NMPUMECH, Macchl (00bEMa, KOJIMUYECTBA BELIECTBA)
IIPOJYKTA PEAKLUM, €CIIM OJHO M3 BELIECTB JaHO B BHJIE PACTBOpA C ONPEACIEHHOW MacCOBOM IOJEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JOJIM U MOJSPHOM KOHLIEHTpAlUU BEIECTBA B PacTBOPE, AOJIU
BBIX0/1a MPOJIYKTA PEAKLIUU OT TEOPETHUECKU BO3MOXKHOTO.

MexnpeameTHble CBSI3U

Peanuzarust MeXIIpeAMETHBIX CBS3EH NMPH M3YYCHUHU OOINe M HeopraHWdYeckod xumuu B 11 kiacce
OCYILIECTBIISICTCS] Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA,
MPUHATHIX B OTACJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEeHHO-HAYYHBIE MOHSATHUS: SBIICHUE, HAYUHBIM (DAaKT, TUTIOTE3a, TEOPUSs, 3aKOH, aHAJIH3,
CHUHTE3, KiaccupuKalusi, NepUoOJAUYHOCTh, HAOMIOJCHHE, HW3MEpPEHHe, JKCIEPUMEHT, MOJEb,
MOJIETTUPOBaHUE.

dusnka: MaTepusi, MHUKPOMHP, MAKpOMHUP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJA, HHEPreTUUECKUH YpPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHME BEIECTBA, WJCANbHBIN ra3, (U3MYECKHWe BEIMYUHBI, €AUHULIBI U3MEPEHUs, CKOPOCTb,
SHEprus, Macca.

Buonorusi: kieTka, OpraHu3M, SKOCHCTeMa, Ouocdepa, METadOIM3M, MAKPO- U MHKPODJIEMEHTHI,
OCIIKH, XUPBI, YIIIEBOABI, HYKICHHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB U
MTOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, ITOJIE3HBIE HCKOMAeMBbIE, TOTIINBO, PECYPCHI.

TexHonmorus:  XMMHUYECKas  MPOMBINIIEHHOCTh, METALTYprusi, CTPOUTEIbHBIE  MaTepUalbl,

CEITbCKOXO3SMICTBEHHOE ~ NPOM3BOJICTBO,  NHIIEBas  MPOMBIIUIEHHOCTh,  (apMaleBTHYecKast
IPOMBIIIJICHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX NpPEnapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTepHajoB, JIEKTPOHHAs HPOMBIIIJIEHHOCTb, HaHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBercTBUM € CHCTEMHO-AESATENBHOCTHBIM IMOAXOAOM B CTPYKTYpPE JUYHOCTHBIX PE3YJIbTaTOB
OCBOCHUS TpeaMeTa «XUMHUs» Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS BBLICICHBI CIEAYIONIUE
COCTaBJISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCUHUCKON TPaKTAHCKOW MICHTUYHOCTH; TOTOBHOCTD K
CaMOpa3BUTHIO, CAMOCTOATEIHLHOCTH W CaMOOIPENEICHHUIO; HalWMuue MOTHBAIMM K OOYYECHHIO;
TOTOBHOCTb U CITIOCOOHOCTH 00YUaIOLIUXCsI PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE MPaBUIIAMU U
HOpMaMH MOBCACHUSA, HAJIUYHUC IMPABOCO3HAHUA, 9KOJIOTUUECKOM KYJIbTYPBHI; CHOC06HOCTL CTaBUTb
LECJIN U CTPOUTD )KU3HCHHBIC ITJIaHbI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTpaxaroT Cc(HOpPMHPOBAHHOCTH OIIBITA
MO3HABATEIILHON M MPAKTUYECKOM JEATENIbHOCTH OOYYaloIIMXCs B MpoIlecce pealn3aluu
00pa30BaTEeNbHON IEATEIHHOCTH, B TOM YHCIIC B YACTH:

2PAXsCOAHCKO20 60CRUMAHUA

- OCO3HAHMS 00YYAIOIIMMUCS CBOMX KOHCTHTYLIMOHHBIX TPaB U O0sI3aHHOCTEH, YBaXKEHUS K 3aKOHY U
IIPaBONOPAIIKY;

- IPEACTABIEHUS O COLMAIIBHBIX HOPMaXx U IPaBUJIaX MEXKIIMYHOCTHBIX OTHOLIEHUN B KOJUUICKTUBE;

- TOTOBHOCTH K COBMECTHOM TBOPUECKOM AESATENbHOCTU IPU CO3JAaHUU YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIbHBIX 3324, BHIOJHECHUN XUMHUECKUX YKCIICPUMEHTOB;

- CHOCOOHOCTH TMOHHMMATh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apTyMEHTHl JPYTHX IIPH
aHaJIM3€ pa3IMYHbIX BUJIOB YUE€OHOH e TeIbHOCTH;

nampuomuieckozo eocnumanus.:

- HCHHOCTHOI'O OTHOLICHUS K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTCUYECTBCHHOM XHUMHU,

- YBAXCHHUA K HNPOHCCCY TBOPUCCTBA B obnactu TCOPHU W MNPAKTHYCCKOI'0 MPUIIOKCHUSA XHUMHHU,
OCO3HAaHUA TOTO, YTO JAHHBIC HAYKHW €CTb PE3YIbTaT AIUTCIIBHBIX Ha6J'IIOI[eHI/II71, KpPOIOTJIMUBBIX
IKCIICPUMCHTAJIbHBIX ITOMCKOB, TIOCTOAHHOI'O TPpYydad y‘{éHBIX " IPAKTUKOB;

- UHTCPECAa U MO3HABATCIBHBIX MOTHBOB B IIOJYYCHHU MU IOCICAYIOLIEM aHAJIN3C I/IH(1)OpMaI_II/II/I 0
MEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOfI OTECUYCCTBCHHOM XHUMUH,

0yX06HO-HPAECMEEHHO20 60CHUMAHUA:

- HPaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NTOBEIACHUS;

- CIOCOOHOCTH OLEHUBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMM SBJICHUSMH, U TPUHUMATh
OCO3HAHHBIC PELICHUS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

- TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBAPUILEH C NO3ULUNA HPABCTBEHHBIX U
IIPABOBBIX HOPM U C Y4ETOM OCO3HAHMSI MOCIEACTBUI ITOCTYIIKOB;

dopmuposanus Kyibmyput 300p06bi.
- TIOHUMAaHHS [IEHHOCTEH 3I0POBOT0 M Oe30macHoro o0pasa KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;
- coOMroIeHHs TMpaBuUil 0E30MacHOTO OOpalleHHs C BEIIeCTBAMU B OBITY, MOBCETHEBHOW >KU3HH, B
TPYZIOBOM AESATEIBHOCTH;
- TIOHUMaHUs IEHHOCTH TPABWI HWHIUBUAYATBHOTO M KOJUICKTHBHOTO OE€301acHOTO ITOBEJCHHS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KHU3HU JIIOJIEH;
- OCO3HAHMS MOCJEICTBUN U HEMPUATHUS BPEIHBIX MPHUBBIYEK (YIOTPEOIEHUS AIKOTOIIsl, HAPKOTHUKOB,
KYpEHHUs);
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mpy006020 60CRUMAHUA:

- KOMMYHHMKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENBCKOM AEATEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U APYTUX BUJAX NEATECIBHOCTH;

- YCTAHOBKM Ha aKTUBHOE Y4acCTHE B PEIIEHUH MPAKTUYECKHUX 3a/1a4 COLUAIbHON HAIPABICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

- MHTEepeca K MPAKTUYECKOMY M3Y4YEHHIO Npodeccuil pa3iuyHOro poja, B TOM YHCIIE HA OCHOBE
IIPUMEHEHHUSI [IPEIMETHBIX 3HaHUH 110 XUMUH;

- YBaXXCHMUs K TPYLy, JIOJSM TPYyZa U pe3ynbTaTaM TPYAOBOM NEATEIbHOCTH;

- TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHAMBHMIYyalbHOH TpaekTopuu oOpa3oBaHus, Oynymiei
npodeccud U pealn3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 00IIeCTRA;

IKOJ102UYECKO20 60CNUMAHUA:

- HKOJIOTHYECKHU IIeTIECO00Pa3HOT0 OTHOMICHUS K MPHPOJIE KaK UCTOYHHUKY CYIIECTBOBAHHUS KU3HU Ha
3emie;

- IOHUMaHUS I100AIbHOTO XapaKTepa IKOJIOTHYECKUX MpoOIieM, BIUSHUS SKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE IPUPOJIHON U COUUAIBHOM CPEJIbL;

- OCO3HAaHHUA HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTH)KEHHNH XHUMHUHU JUIsl PELIEHUs BOIIPOCOB
palMOHAIBHOTO MPUPOAOIIOIb30BaHNS;

- aKTUBHOTO HENpPUATUS JEHUCTBUM, NMPUHOCALIUMX BpEA OKpYXKarolled MPUPOIHOM cpene, YMEHHs
MIPOTHO3UPOBATh HEOJIATONPHUSATHBIE KOJIOTMYECKHE IOCIESACTBUS TPEANPUHUMAEMBIX JIEHCTBHNA WU
IIPEAOTBPALIATh UX;

- HaJIM4Ms Pa3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTHUYECKOW KYJIBTYpPbl, ONbITA JEATEIbHOCTH
9KOJIOTUYECKOM  HANpaBIICHHOCTH, YMEHHS  PYKOBOJCTBOBATbCS HMMHM B  IIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOM M COLMAJIBHOW INPAKTUKE, CIOCOOHOCTM U YMEHMsI aKTUBHO IPOTUBOCTOSATH
UJ€0JI0rUU XeMopoouu;

UYEeHHOCIMU HAYYUHO20 NOSHAHUA:
- MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOM
IIPAKTUKU;

- IIOHMMaHUs creuu(UK XUMHUH KaK HAyKd, OCO3HaHMs €€ poiu B (POPMHPOBAHUH PALMOHAIBHOTO
HAy4YHOT'O MBIIUIEHUS], CO3/IaHUHU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKPY)KAIOIIEM MHUPE KaK O €UHCTBE
NPUPOJIBI U YEJTOBEKa, B TIO3HAHUM MPHPOJIHBIX 3aKOHOMEPHOCTEH M peleHuH MpobieM COXpaHEHUs
IIPUPOIHOTO PABHOBECUS;

- yOexAEHHOCTH B 0CO0OM 3HAYUMOCTH XHMHUU JJIi COBPEMEHHOW IMBWIM3AIMM: B €€
FYMaHUCTHYECKOM HANpaBJIEHHOCTH W BAaXKHOW pOJIM B CO3JaHMM HOBOM 0a3pl MarepHalbHOM
KyJIbTYphl, B PEIIEHUH TTOOAIbHBIX NMPOOJIEM YCTONYHMBOIO pa3BUTHs YEIOBEYECTBA — CHIPHEBOM,
HHEpPreTUYeCcKOM, MUIEBOM M 3KOJOrMYecKol 0e30MacHOCTH, B Pa3BUTHUH MEAMILIMHBI, 00ECIIeYeHUU
YCIIOBUH YCIIEIIHOTO TPpyAa U SKOJIOTMUECKH KOM(POPTHOM KU3HU KaXKI0r0 WieHa oOLIeCTBa;

- €CTECTBEHHO-HAy4YHON I'PaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJIOB IO3HAHUs, UCIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BATh MOIydyaeMble 3HAHUS JJIS aHAIU3a U OObSICHEHHS
SBJICHUH OKPYXAIOILEro MUpa M MPOUCXOJAIIMX B HEM HM3MEHEHHUH, YMEHHs JAeslaTh 000CHOBaHHbIE
3aKJIIOYEHHs] HAa OCHOBE HAYyYHBIX (PAaKTOB M MMEIOLIMXCS JAHHBIX C IIeJbI0 MOJTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

- CIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XWMUYECKHE 3HaHMS Ji1 peuleHus MpobieM B
peanbHBIX KU3HEHHBIX CUTYaLUX;

- UHTEpeca K MIO3HAHUIO, UCCIIEN0BATEIBCKON NEeATEIIBHOCTH;
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- TOTOBHOCTH W CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYSHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSAMU;
- HHTepeca K 0COOCHHOCTSIM Tpy/a B pa3IMyHbIX cepax npodhecCHOHAIBHON AeITeTbHOCTH.

METAINIPEJIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3yJbTaThl OCBOCHHS IPOrpaMMbl IO XHMHHM Ha YpPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

- 3HaYuMble TSI (OPMHPOBaHHMSI  MHPOBO33PCHUS  OOYYAIOMIMXCSA  MEXKIUCIUIUTMHAPHBIC
(MEXITpeMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAMOIIKE EIOCTHOCTh HAYYHOW KApTHHBI MUpa H
CHCI_[I/I(I)I/IKy MCTOOOB II0O3HAHHA, HCIHOJIB3YCMBIX B C€CTCCTBCHHLIX HAayKax (MaTepI/ISI, BCIICCTBO,
9HEprus, SBJICHHE, MPOLIECC, CHCTeMa, HAyYHBI (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICIOBaHUE, HAOIIOICHNE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

- yHHBepcalbHble y4eOHbIC JeicTBUS (MO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, DPETrYJISATHBHBIC),
obecrieunBaronue (HopMUpoBaHHE (GYHKIIMOHAIBHOW TPAMOTHOCTH M COIHAIBHOW KOMIETCHIIUH
o0yJaromuxcs;

- CMOCOOHOCTh OOYYAIOIIUXCS MCIIOIBb30BaTh OCBOCHHBIC MEKIUCIIUILTHHAPHBIC, MUPOBO33PEHUCCKIE
3HAHHS ¥ YHUBEPCAIbHbBIC yueOHBIC ICHCTBHUS B IO3HABATEIbHON M COLUABHOM MTPAKTHKE.
MeranpeameTHbie pe3ynbTaThI OTPaXaroT OBJIAJICHUE YHHUBEPCATbHBIMA y4eOHBIMU
IMO3HAaBaTCJIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA IICI>'ICTBI/I$IMI/I.

Ilo3HaBaTebHBIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHcTBUA

ba3zoevie 102uuecKue 0eiucmeus:

- CaMOCTOSATEBHO (POPMYIIMPOBATH U AKTYAJIM3UPOBATH MPOOJIEMY, paCCMaTPHUBATh €€ BCECTOPOHHE;

- ONpENeNATh eI ACATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HMX JIOCTHKEHHUS, COOTHOCHTH
PE3yNbTaThl JEATENILHOCTH C TOCTABIIEHHBIMU LIEISIMH;

- UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUI MPHUEMBI JIOTUUECKOTO MBIIIJICHUS: BBIIETSATh XapaKTepHBIC
MIPU3HAKY TOHSATUN U YCTAHABIIMBATh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE TTOHATHUS TS
O0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBICHUI;

- BBIOMpPATh OCHOBAHUS M KPUTEPHUH IS Ki1acCU(DUKAIINY BEIIECTB M XUMUYECKUX PEaKIIHii;

- YCTaHaBIIMBAaTh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXY U3y4aeMbIMU SIBIICHUSIMHU;

- CTPOUTH JIOTHYECKHE pacCyXJIeHUsl (MHIYKTUBHBIE, NEAYKTHBHBIC, IO aHAJOTWHU), BBIABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHpPOBATH BHIBOABI U
3aKJII0YCHUS;

- IPUMEHSTh B MPOIECCe MO3HAHMUS UCIOJIb3yeMble B XMMHH CHUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBhIBATh MOJIEIBHBIC MPEJACTABICHUS — XUMHUYECKUN 3HAK (CMMBOJI) AJIEMEHTA, XUMHUUYECKast
dbopMyna, ypaBHEHHE XHUMHUYECKOW peaklud — TMPH PEIIeHUH Yy4eOHBIX TO3HABATENbHBIX U
MPaKTUYECKUX 3a7a4, MPUMEHSATh Ha3BaHHbIE MOJCIbHbIE TMPEJACTABICHUS [JIsl  BBIABJICHHS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHYECKUX PEaAKIIHil.

ba3zoevie uccneoosamesibckue 0elcmeus:

- BJIaJIETh OCHOBAaMHU METOJI0B HAYYHOTO TIO3HAHUS BEIIECTB U XUMUUYECKHUX PEaKIINA,

- ¢GopmMynupoBaTh IENH U 33/Ja4d MCCIEAOBAHUS, WCIOJIb30BaTh MOCTABIEHHBIE U CAMOCTOSITEIBHO
chOopMyITUPOBAHHBIE BOMPOCH B KAYeCTBE MHCTPYMEHTA TO3HAHHS W OCHOBBI s (pOpMHUpOBaHUS
TUTIOTE3bI 110 TTPOBEPKE MPABMIHHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

- BJIAJICTh HaBBIKAMH CaMOCTOSITEILHOTO TIJITAHUPOBAHMS U MPOBEJCHUS YICHUUYECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHsI HAOMIOAATh 32 XOJIOM MPOIIECcCa, CAMOCTOSITENILHO MPOTHO3UPOBATH €0
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pe3ynbrat, (opMynupoBarb OOOOLIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB
HCCJIETOBAHMSI, COCTABIIATH 0OOCHOBAHHBIN OTYET O MPOJIETAHHOK paboTe;

- MpUOOpETaTh OMBIT YYEHWYECKOW HCCIICIOBATENLCKON M MPOEKTHOH MEeATEIbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbHOMY IOUCKY METOJOB PELICHUs MPaKTUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB MO3HAHUS.

paboma c ungpopmayueii:

- OpUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHKAX HWHPOpMauuu (HAy4yHO-TOMYJISIpHAs JHTEpaTypa
XMMHAYECKOTO  COJEP)KaHUs, CIpaBOYHbIE TocoOusi, pecypchl VHTepHeTa), aHAIM3UPOBATH
MHGOPMALIHMIO PA3TUYHBIX BUAOB U (OPM IMPE/CTaBICHHS, KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh
U HENIPOTUBOPEUUBOCTH;

- (OopMyJIMPOBAThH 3aMPOCHl U NMPUMEHATh pa3IMYHbIE METOAbI IIPU MOUCKE U O0TOOpe MH(pOpMaluy,
HEO0XOAUMOI 7151 BBITOTHEHHS y4eOHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA,

- IpuOOpETaTh OIBIT UCIOIB30BAHUS UH()OPMAIIHOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI M PA3TUYHBIX
IIOUCKOBBIX CUCTEM;

- CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY IpPEACTaBICHUS MH(pOpMAMU (CXEMBI, TpapuKH,
yarpammbl, TaOJIHUIbI, PUCYHKH U JIPYTHE);

- WCHOJB30BAaTh HAYYHBIA S3bIK B KAayecTBE CPEJCTBA NpU pabOTe ¢ XUMHUYECKOW WHpopManueit:
IPUMEHATh MEXIpeaAMeTHble ((u3nyeckue W MaTeMaTU4YecKHe) 3HAKW M CHUMBOJIBL, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

- UCIIOJIb30BaTh 3HAKOBO-CHUMBOJIMUECKHE CPEICTBA HATJISAHOCTH.

KoMMyHHKaTHBHBIEC YyHUBEpPCaJIbHbIEC YUeOHbIE 1eCTBHS:

- 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOil TeMBbI B X0/1€ AUAI0ra U/Win AUCKYCCUH,
BbICKa3bIBaTh UJIeH, (HOPMYIUPOBATH CBOU MPEIOKEHUS] OTHOCUTEIBHO BBIIIOJHEHUS PEJIOKEHHON
3ajauuy;

- BBICTYyHaTb C IIPE3CHTALMEW pe3yJbTaTOB IIO3HABATEIIBHOW JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMH IPHU BBIOJHEHUH XUMHUYECKOIO IKCIEPUMEHTA,
MPAKTUYECKOH paboThl 1O MCCIEJOBAHUIO CBOMCTB H3Y4aeMbIX BELIECTB, pea3allid Yy4eOHOro
npoekTa, ¥ (HOpMyIUpOBaTh BBIBOABI IO pe3ylbTaTaM MpPOBEAEHHBIX HCCIEIOBAaHUN MyTEM
COIJIACOBaHUS MO3ULUHI B X0/ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIE 1eHCTBHSA:

- CAaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBIISATH CBOIO MO3HABATENbHYIO 1€ATEIbHOCTD, ONIpEAEss e€
Henu M 3a/add, KOHTPOJUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAaTh IpeasiaraeMblil
JITOPUTM JICHCTBHM MpPU BBINOJHEHUM y4eOHBIX M HCCIIEI0BaTEIbCKUX 3ajlady, BHIOMpaTh Haubolee
3¢ GeKTUBHBIN cIOCO0 UX pelIeHHs ¢ YYETOM MOJIYYEeHUsI HOBBIX 3HAHUM O BELIECTBAX U XMMHUYECKUX
peaxkuusx;

- OCYILECTBJIATE CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

HPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHUS MPOTpaMMbl IO XUMHUHU Ha YIIyOJIEHHOM ypOBHE Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUS BKIIOYAOT crHeruduueckue s y4eOHOro mpeaMera «XHUMUs»
Hay4YHBIC 3HAHUS, YMEHHSI U CIIOCOOBI IEHCTBUI MO OCBOCHHIO, MHTEPIIPETAIMU M TIPEOOPa30BaAHUIO
3HAHUW, BUJBI JIEATEIHHOCTH IO MOJTYYCHHIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUU B Pa3IMYHBIX
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y‘le6HBIX CUTyalusX, a TaKKC B PCAJIbHBIX JXHU3HCHHBIX CHUTyalUsaX, CBA3aHHBIX C xuMmuei. B
nporpamMmme 1o XuMumn NpeAMETHBIC PE3YyJIbTAThl IPCACTABJICHEI 110 TOJAaM U3YyYCHH.

10 KJIACC
HpeL[MeTHLIe pe3yJdbTaThbl 0CBOCHUS KypcCa «Oprannqecxaﬂ XUMHUSD» OTPAKAIOT:

- c(opMHPOBAaHHOCTh NPEACTABICHUN: O MECTE€ M 3HAYCHUH OPTaHUYECKOW XUMHHM B CHCTEME
€CTECTBEHHBIX HayK M €€ poyii B 00ECIeYeHWH YCTOWYMBOIO Pa3BUTHs YEJIOBEYECTBA B PEIICHUU
po0JeM 3KOJOrMYECKOW, IHEpreTM4ecKoil M NHIEeBOW Oe30MacHOCTH, B Pa3BUTUU MEAMLIUHBI,
CO3/IJaHMM HOBBIX MAaTEepHalOB, HOBBIX HCTOYHHUKOB JHEPruH, B OO0ECHEYEHUH pPALUOHAIBHOTO
MPUPOJIOIONB30BaHNSA, B (POPMHUPOBAHUM MHUPOBO33PEHHUSI M OOIIEH KyJIbTYPHI YEJIOBEKa, a TaKKe
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN Cpe/Ie;

- BJIQJICHUE CHCTEMOH XMMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArAIOLIUE IMOHATHA —
XUMHYECKUI JJIEMEHT, aToM, AP0 M AJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aToMHbIe opOuTay,
OCHOBHOE U BO30Y)XIEHHOE COCTOSIHUSI aTOMa, TMOpUIM3aIMs aTOMHBIX OpOHTaiel, HOH, MOJIEKYJa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMUYECKasl CBSA3b, MOJIb, MOJIIpHas
Macca, MOJIApHBI O0OBEM, YIIIEpOAHBIM CKeseT, (yHKIMOHAJIbHAs TpyIa, paJuKall, CTPYKTypHBIE
bopmynbl (pa3BEPHYThIE, COKpAIEHHBIE, CKEJIETHbIE), U30MEpUsl CTPYKTYypHasi U IPOCTPaHCTBEHHAs
(reomeTpuueckasi, ONTHYECKAs), HU30MEpPbI, TOMOJIOTMYECKUN psAJ, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCIIOPOJI- M a30TCOJIEPKALUE OPraHUYECKUE COEAMHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHMsI; TEOpHM, 3aKOHbI (mepuonumyeckuil 3akoH . M. Menneneesa,
TEOpHsl CTPOCHHUs opraHuyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MacChl BELIECTB,
3aKOH COXPAaHEHHS U TMpPEeBpallleHUus SHEPrMM HIpPU XHUMHUYECKHUX pEeaKUHusX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XUMHMM, MHPOBO33PDEHUYECKHE 3HAHUSA, JIEKAIIMEe B OCHOBE IOHHMAaHUS
IPUYMHHOCTH M CHUCTEMHOCTH XMMHUYECKHMX SBJICHHMH; MPEACTaBICHUS O MEXaHHU3MaxX XMMHUYECKHX
peakuuii, TepMOJUHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSX HMX IPOTEKaHHs, O B3aUMHOM
BJIMSTHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJ1aX (MHIYKTUBHBIA U ME30MEPHBIH 3()(HeKThI, OpUEHTAHTHI
I u Il pona); daxrTomormyeckue cBEIEHUS O CBOMICTBaX, COCTaBe, IOJYYEHUH U O€30MacHOM
UCMOJb30BAHUU BAXHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY M NPAKTUYECKOH JAeATelbHOCTH
YeJI0BEKa, OOIIMX HAay4yHBIX NPHHLIMNAX XMMHUYECKOTO IMPOU3BOACTBA (Ha HMpHUMEpe HpPOHM3BOJCTBA
MeTaHoJ1a, epepaboTku HEPTH);

- c(OpMUPOBAHHOCTb YMEHHUM: BBIABIATH XapaKTepHbIE MPU3HAKK MOHSTHUN, YCTAaHABIMBATh HX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU ONIMCAHUU COCTaBa, CTPOEHUS U CBOWCTB
OpPraHUYECKUX COEANHEHUN;

c(OPMUPOBAHHOCTb ~YMEHHUH: HCIHOJB30BaTh XMMHMUYECKYH0 CHUMBOJIUKY JJIi  COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJI OpraHU4YECKUX
BELIECTB;

- COCTaBJIATh YPAaBHEHMsSI XUMHUYECKHUX pEAKUUN M pacKpblBaTb MX CYHIHOCTh: OKHCIMTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUN IMOCPEICTBOM COCTABJIEHUSI JJIEKTPOHHOIO OajaHca ATHX pPEaKIHi,
peaxkiuii HFOHHOTO OOMeHa MyTEM COCTABJIEHUS UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHMUIA;

- M3roTaBIMBAaTh MOJEIN MOJIEKYJ OpPraHMYECKHUX BELIECTB AJI1 WUIFOCTPALMM HUX XMMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUSI;

- ¢(OPMHUPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAIEKHOCTh U3YYEHHBIX OPraHUYECKHX BEIECTB
[0 UX COCTaBY M CTPOCHHUIO K ONpeAeNEHHOMY KiacCy/Tpylie COeAMHEHUN, AaBaTh UM Ha3BaHUS 110
cucremarndeckoii HomeHknarype (IUPAC) u mpuBOAWTH TpUBHAIBHBIC HAa3BAHUS IS OTIEINBHBIX
NPEJCTaBUTENIEH OPraHUYECKUX BELIECTB (ITHUJICH, AIleTWJIeH, TOJYOJ, TJIMLEPHUH, 3TUJICHIJIUKOJIb,
¢denon, Qopmanbaerna, aneTambAeTH, AaleTOH, MypaBbUHas KHUCIOTA, YKCYCHas KHCJIOTa,
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CTeapHHOBasl, OJIEMHOBAs, MAJbMUTUHOBASI KUCIIOTHI, TJIMIMH, aJlaHUH, MallbT03a, (PYKTO3a, aHWIUH,
JTMBHHWJ, U30TPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);
- c(OpMHUPOBAHHOCTh YMEHHUS OMPEACIATh BUJ XUMHUECKOW CBSI3U B OPraHMYECKHX COCIUHEHUSAX
(KOBaJIEeHTHasl U MOHHAs CBsI3b, G- U T-CBA3b, BOJOPOIHAS CBSI3b);
- c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATh IOJOXKEHUS TEOPUH CTPOEHUS OPraHMYECKHUX BEIIECTB A.
M. BytnepoBa 1t 00BbsICHEHUS 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
- c(hopMUPOBAaHHOCTH YMEHMI XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE M XUMHUYECKHE
CBOMCTBA THUIMYHBIX MPEJICTaBUTENEH Ppa3IMYHBIX KJIaCCOB OPraHMYECKHUX BELIECTB: aJIKaHOB,
LUKJIOAJIKAHOB, QJKEHOB, QJKaJUCHOB, QJKUHOB, apOMaTHYECKUX YIJIEBOAOPOAOB, CIIHPTOB,
aJIbJICTU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX M CIOKHBIX 3(HUPOB, KUPOB, HUTPOCOCIMHEHUI
U aMHUHOB, aMHHOKHCIIOT, O€JIKOB, YIJeBOJOB (MOHO-, JW- U MOJUCAXapUAOB), HIUIIOCTPHPOBATH
TEHETUYECKYIO CBSI3b MEXJYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XMMHMYECKHX pPEaKLUd C
HCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYII;
- cOpMHUPOBAHHOCTh YMEHHUS IMOATBEPXKAATh HAa KOHKPETHBIX NpUMEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHHH OT KPaTHOCTU U TUIA KOBAJCHTHOM CBSI3H (O-
U T-CBSI3U), B3aHMHOTO BJIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;
- c(pOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BATh MCTOYHHMKH YIJIEBOJOPOJHOIO ChIpbs (HE(DTH,
IPUPOJHBII Ta3, yrojb), CHOCOObI €ro mnepepabOoTKH U MPAKTUYECKOE NPUMEHEHHE IPOAYKTOB
nepepadboTKH;
- c(OPMHPOBAHHOCTh BJIAZICHUS CUCTEMOM 3HAHHUN O €CTECTBEHHO-HAy4YHBIX METOAAX IO3HAHUS —
HaOJIIOACHNU, M3MEPEHHH, MOJICIIMPOBAHUM, SKCIIEPUMEHTE (PEaJbHOM U MBICIEHHOM) U yMEHUS
MPUMEHSTH 9TH 3HAHUS;
- c(hOopMHpPOBAaHHOCTh YMEHHUS IPUMEHSATH OCHOBHBIE ONEpPALUMU MBICIUTEIBHONW AESITEIbHOCTH —
aHaJIU3 M CHUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTU3alUI0, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX
CBsI3€l — /1151 U3y4YEHUsI CBOMCTB BEILECTB U XUMUYECKUX PEAKIIMIA;
- c(opMHUPOBAaHHOCTh YMEHMH: BBIABIATH B3aMMOCBS3b XMMHUYECKMX 3HAHUM C MOHATUAMHU MU
MIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JJisi 00jieeé OCO3HAHHOIO0 NMOHMMAHUS
CYLUIHOCTHM MAaTE€pHaIbHOTO €JUHCTBA MHpa, HUCIOJIb30BaTh CHUCTEMHBIC 3HAHHUS [0 OPraHUYECKOMN
XUMHUU 7151 OOBSCHEHUS U IPOTHO3UPOBAHUS SIBIICHHUH, MMEIOLUX €CTECTBEHHO-HAYUYHYIO IPUPO.LY;
- c(OPMHPOBAHHOCTh YMEHMH: MPOBOJUTH PACUEThl MO XUMHUYECKUM (opMyjaM U YpaBHEHHIM
XUMHUYECKUX DPEaKIM C MCIOJb30BaHHWEM (U3NYECKUX BEJIWYMH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PacyEThl MO HaXO0XKJIECHUIO
XUMHUYECKOM (OopMysbl BellecTBa IO M3BECTHBIM MAcCOBBIM JOJSIM XMMHUYECKHX 3JIEMEHTOB,
MPOAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;
- Cc(pOpMHUPOBAHHOCTb YMEHHH: TPOTHO3UPOBATH, AHAIM3UPOBATH U OLEHUBaTh C MO3ULUHN
9KOJIOTMUYECKO 0€30MacHOCTH MOCENCTBUS OBITOBOM M NMPOU3BOACTBEHHOM /I€ATEIbHOCTH YEIOBEKa,
CBSI3aHHOH C nepepabOTKON BEIeCTB, CHOIb30BATh MOJyYSHHbIE 3HAHUS AJIS IPUHATHS IPAMOTHBIX
peleHuii mpobeM B CUTyalMsX, CBI3aHHBIX C XUMUEH;
- c(hOpMHUPOBAHHOCTh YMEHHIl: CaMOCTOSATENIbHO IUIAHUPOBATh M IPOBOAMTH XMMHUYECKUMN
SKCIIEPUMEHT (MOJIyY€HHE U M3y4YeHHE CBOMCTB OPraHWYEeCKUX BEIIECTB, KaueCTBEHHBIE pEaKlUu
YIJIEBOJIOPOIOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOACPXKAIUX OPraHMYECKHX BEILECTB, PEIICHUE
HKCHEPUMEHTAIbHBIX 33/1a4 MO PACMO3HABAHUIO OPraHMUYECKUX BEIIECTB) C COOIIOJEHUEM MPABUI
Oe3omacHoro oOpallleHus C BEIIeCTBAMU U JIaDOpaTOpPHBIM 00O0pyIOBaHHEM, (OPMYIUPOBATH LIETh
UCCIIEIOBaHMsl, MPEACTABIATh B pa3lMyHON (opme pe3ynbTaThl 3KCIEPUMEHTa, aHATU3UpOBaTh U
OLIEHUBATh UX JJOCTOBEPHOCTb; C(POPMUPOBAHHOCTH YMEHUI:
- cOOMI0aTh MpaBHiia HKOJIOTHUECKH 1€JIeCO00pa3HOro MOBEAECHUS B OBITY U TPYAOBOM J1EeATEIEHOCTH
B LIENSAX COXPAaHEHHUS CBOEro 3/I0pPOBbs, OKPYXAloUleil NPUPONHON Cpeapl M JOCTHKEHUS €€
YCTOMYMBOTO pa3BUTHS;

20



- OCO3HaBaTb ONACHOCTb TOKCHUYECKOrO JEHUCTBUS HA OJKUBBIE OPTraHU3MBl ONPEICIEHHBIX
OpraHWYeCKUX BELIECTB, MOHMUMAas cMbIc nokazarens [1IIK;

- AQHATM3UPOBATh 1EJIECO00PA3HOCTh NMPUMEHEHHsS] OPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKHU 3pEHUSI COOTHOILEHUS PUCK-TI0JIb3a;

- ¢(hOpMUPOBAHHOCTb YMEHUI: OCYLIECTBIATH LI€JICHAPABICHHBIN MOMCK XMMUUYECKON HH(POPMALIUH B
Pa3NIMYHBIX UCTOUYHUKAX (HayyHas U yueOHO-HaydHas JTUTEparypa, CpeiCcTBa MacCoBOW MH(OpMAIHH,
WuTepHeT u Apyrue), KpUTHUECKH aHAIM3UPOBATh XMMUYECKYI0 HH(OpMaIuio, nepepadaTeiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUHU C ITOCTABICHHOM yueOHOI 3a1aueil.

11 KJIACC
IIpenmerHble pe3ybTaThl 0cBOeHUs Kypca «O01mas 1 HeoOpraHu4eckasi XUuMHs» OTPAKAIOT:

- c(OpMUPOBAaHHOCTb MPEJCTABJICHUI: O MaTepUalbHOM €IUHCTBE MHpA, 3aKOHOMEPHOCTSIX U
IIO3HABAEMOCTH SIBJIICHUH NPUPOJBI, O MECTE U 3HAYCHUM XUMHUU B CHCTEME ECTECTBEHHBIX HAyK M €€
poau B 00eCieYeHNH YCTOWYMBOTO PAa3BHUTHUS, B PEIICHUH MPOOIEM HKOJOTHUECKOM, YIHEPTeTHUECKON
U NUIIEBON 0€30IaCHOCTH, B Pa3BUTHHM MEIULIMHBI, CO3JaHUM HOBBIX MaTE€pPHaJIOB, HOBBIX HCTOUHUKOB
SHEpIuu, B 00ECIIEYeHNHN PallMOHAIBHOIO IPUPOJIONIONIb30BaHMs, B (POPMUPOBAHUHN MUPOBO33PEHUS U
o01el KylbTyphl YEJI0BEKa, a TAK)KE IKOJIOTMYECKH 0OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3/I0POBbIO
Y IIPUPOJHOM cpene;

- BJIaJICHUE CHUCTEMOM XMMHMUYECKHUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollue MOHITUS —
XUMHYECKHI JIEMEHT, aTOM, SO aTOMa, U30TOIIbI, JICKTPOHHAsE 000JI0UKa aromMa, S-, P-, d-aToMHbIe
opOuTaIi, OCHOBHOE U BO30YXJIEHHOE COCTOSIHUS aToMma, rMOpHIu3alus aTOMHBIX opOuTaneil, 1oH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULATEIbHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKass CBs3b
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKas, BOAOPOJHAs), KpUCTAINIMYecKas peuerka, XUMHYecKas
peakuusi, pacTBOp, D3JIEKTPOJIMUTHI, HEIIEKTPOJIMUTHI, MIEKTPOJIUTUYECKAsT IUCCOLMALUSA, CTEIEHb
JMCCOLMALMKM, BOJOPOJIHBIA IIOKa3aTelb, OKHUCIMTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHUYECKON PEaKIMH, CKOPOCTh XUMUYECKON pPEeaKIUu, XUMUYECKOE PAaBHOBECHE; TEOPUU U 3aKOHBI
(Teopust IJEKTPOIMTUYECKOM nuccoumanuu, nepuoauueckuid 3akon JI.MI. MenzaeneeBa, 3akoH
COXPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHUS DHEPrMM INPU XUMHYECKHX
peaKIMsIX, 3aKOH IOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3bIK XUMHMHM, MHPOBO33PDEHUYECKHE 3HaHUS, JIeKallMe B OCHOBE IOHHUMAaHUS
MPUYMHHOCTY M CUCTEMHOCTHM XUMHYECKHX SBJICHUN; COBpPEMEHHBbIE MPEICTABIECHUS O CTPOCHUU
BEUIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM M HaJMOJIEKYJISPHOM YPOBHSX; NPEICTABICHUS O
MEXaHM3MaxX XMMHUYECKUX DPEAKLUM, TEPMOJAMHAMUYECKUX M KHUHETHUYECKHUX 3aKOHOMEPHOCTIX HX
MIPOTEKaHUs, O XMMHUYECKOM DPaBHOBECHH, PAaCTBOpPAaX U JUCIEPCHBIX CUCTEMax; (aKTOJIOrMYECKHe
CBEJCHMUS O CBOHCTBax, COCTaBe, IIOJy4YE€HUHM M O€30IaCHOM MCIOJIb30BAaHUM BaKHEHIIMX
HEOPraHMYECKUX BELIECTB B ObITY M NPAKTUYECKOM [eATETbHOCTH YEIOBEKa, OOIIMX HAyYHBIX
IIPUHIMIIAX XUMHUYECKOTO IPOU3BOJICTBA;

- c(OPMUPOBAHHOCTb YMEHHMH: BBIABIATH XapaKTEpHblE MPU3HAKU MOHSITHUH, YCTaHABIMBATh MX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHITHS MIPU ONMUCAHUHM HEOPTraHUYECKUX BEILIECTB U
UX NpEBPALLEHUN;

- c(hOpMUPOBAHHOCTb YMEHHS HCIIOJIb30BaTh XUMHUECKYIO CHMBOJHUKY JUIS COCTaBJIEHUS (OpMYI
BEIIECTB M YypaBHEHMH XUMHYECKUX peakuui, cuctematnueckyro HomeHknatypy (IUPAC) u
TPUBHUAJIbHBIE HA3BAHUS OT/EJIbHBIX BELIECTB;

- cOpMHUPOBAHHOCTb YMEHHS OINpPEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHYECKHX
JJIEMEHTOB B COEIMHEHUSX, BHUJ XUMHUUYECKOW CBS3UM (KOBAJIEHTHAs, HMOHHAs, MeTaJIMuecKas,
BOJOPOJHAs ), TUIl KPUCTAJUINYECKOMN PEIIETKY KOHKPETHOT'O BEILIECTBA;
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- c()OPMHUPOBAHHOCTb YMEHUS OOBACHATh 3aBUCUMOCTh CBOMCTB BEILECTB OT BU/1a XUMHUECKON CBSI3U
U TUNA KPUCTAIIMYECKOW peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIM MeXaHH3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBS3U;

- c(hOpMUPOBAaHHOCTb YMEHHMM: KiIacCU(UUMPOBATh: HEOPraHWYECKUE BEIIECTBA IO HX COCTaBY,
XMMHUYECKHE pEaKLUUU [0 pa3jIMyHbIM IpU3HAKaM (YMCIYy M COCTaBy pearupyrolluX BELIECTB,
TEIUIOBOMY 3(PEKTy peaKiiy, U3MEHEHUIO CTETICHEH OKUCIICHHS AJIEMEHTOB, OOPaTUMOCTH, YYaCTHIO
KaTajln3aropa M JIPyrue); caMOCTOSTENbHO BBIOMpPATh OCHOBAHUS M KPUTEPHH U KiacCH(UKaLUu
M3Y4aEeMBbIX BEIECTB U XUMUYECKUX PEAKLUM;

- c(OpMHPOBAHHOCTh YMEHHs PACKpBIBATh CMbICH nepuoauyeckoro 3akoHa JI. M. MenneneeBa u
JIE€MOHCTPHPOBATD €T0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO M TPOrHOCTUYECKYIO (DYHKIINU;

- c(hOpMUPOBAHHOCTh YMEHHH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTroMOB W HOHOB
XMMHMYECKHX 3JIEMEHTOB IIEpBOro—4ueTBEPTOro nepuonos Ilepuoanueckoit cucremst .M. Menneneesa,
UCIIOJIB3YSl TOHATHS «IHEPreTUYECKHE YPOBHMY», «IHEPreTHUECKUE MOAYPOBHHY», «S-, P-, d-aTOMHbIC
opOuTanm», «OCHOBHOE U BO30OYKIEHHOE JHEPIreTHUECKUE COCTOSHHUS aTOMay; OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUsl CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEAMHEHUH IO MEepuojam u
rpynnam Ilepuognueckon cucremsl [[. 1. MeHnaeneesa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JI0YEK;

- ¢(OpMHUPOBAHHOCTh YMEHHI: XapaKTEepU30BaTh (OMUCHIBATh) 00IIME XUMUUECKHE CBONCTBA BEIIECTB
Pa3IMyYHbIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHWE M€HETUUYECKOM CBSI3M MEXAY HEOpraHMYECKUMU
BELIECTBAMU C IOMOLIbIO0 YPABHEHUI COOTBETCTBYIOIUX XUMHUYECKHUX PEAKIIMM;

- c(OpMHUPOBAHHOCTh YMEHUS PACKPbIBaTh CYLIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX PEAKLUI
MOCPENICTBOM COCTABJICHHUS AJIEKTPOHHOTO OallaHCca dTUX PEaKIHii; peakiuii HIOHHOTO OOMEHa MyTéM
COCTaBJICHUS] UX IIOJHBIX U COKpAIlEHHBIX HOHHBIX YpPaBHEHHH; peakUUil THIpOju3a; peaxuui
KOMILIEKCO0Opa3oBaHus (Ha IpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHMS);

- Cc(OPMHPOBAHHOCTh YMEHHS OOBSCHATh 3aKOHOMEPHOCTH IPOTEKAHUS XUMMUYECKHX PpEeaKLHil c
Y4ETOM HX PHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHUSI CKOPOCTH XMMHYECKON PEaKLMH B
3aBHCHUMOCTH OT Pa3IMYHBIX (DAaKTOPOB, a TAKXKE XapaKTeP CMEIICHHUs] XUMHYECKOTO PABHOBECHS O]
BIIMSIHMEM BHEITHUX Bo3aeicTBuil (mpunnumn Jle [larense);

- cpOpPMHMPOBAHHOCTh YMEHHS XapaKTepPU30BaTh XHMMHUYECKHE pEaKIHUH, JIeKallue B OCHOBE
MPOMBIIIJICHHOTO MOJyYeHHUsI CEpHOW KHUCIIOThI, aMMHUaKa, OOIIMe HAaydHble MPUHIMIIBI XUMUYECKUX
IIPOM3BOJICTB; 11€J€CO00pPa3HOCTh MPUMEHEHUSI HEOPraHMUYECKHUX BELIECTB B IPOMBINIJIEHHOCTH U B
OBITY C TOUKHU 3pEHUS] COOTHOLIEHUSI PUCK-TI0JIb3a;

- c(pOPMHUPOBAHHOCTH BIIA/ICHUS] CUCTEMON 3HAHUH O METOJaX HAyYHOIO MO3HAHMS SIBIEHUI MpUpPOIbI
— HaOIIOZIeHHWe, U3MEpeHUe, MOJEeIUPOBaHUe, OSKCIEPUMEHT (peaJbHbli ¥ MBICIEHHBIN),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSATh 3TU 3HAHUS IPU HKCIEPUMEHTATIbHOM
UCCJIEIOBAaHUM BEIECTB U A1 OOBACHEHUS XMMUYECKUX SIBICHUN, UMEIOIIMX MECTO B IMPHUPOJE,
IIPAKTUYECKON AESATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

- chOpPMHPOBAHHOCTh YMEHMS BBISABIATH B3aMMOCBS3b XUMHUECKHMX 3HAHUM C MOHATUAMH U
MIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Al Oojiee OCO3HAHHOTO MOHUMAHHUS
MaTepUaIbHOTO €TUHCTBA MUPA;

- c(OPpMHPOBAHHOCTh YMEHHS NMPOBOAMUTH PACUETHI: C MCIOJIB30BAaHMEM IOHATUH «MaccoBas OIS
BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIIGHTpAlLlMs»; Macchl BellecTBa WiM 00bEMa rasza 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCEe WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEILIECTB;
TEIIOBOro 3 QexTa peakiuu; 3HaU€HUsT BOJOPOJHOIO IMOKa3aTess pacTBOPOB KHUCIOT U IIEN0Yel ¢
M3BECTHOM CTEMEHbIO AUCCOIUAINU; Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTa PEaKIiH, €CIIU
OJIHO M3 UCXOJHBIX BELIECTB JAHO B BUJE PACTBOpA C ONPEAEIEHHON MacCOBOM J0JEN PACTBOPEHHOTO
BElIeCTBa WJIM JaHO B M30bITKE (MMEET MPHUMECH); JOJM BBIXOJA MPOAYKTA PEAKIMH; O00BEMHBIX

OTHOILICHUH Ta30B;
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- c(hOpMHUPOBAHHOCTh YMEHHIl: CaMOCTOSATENIbHO IUIAHUPOBATH M MPOBOAUTH XMMHYECKUUN
HKCHEPUMEHT (TPOBEIEHHE pEakIMii MOHHOTO OOMEHa, MOATBEP)KICHHE KayeCTBEHHOI'O COCTaBa
HEOpPraHWYECKUX BEILECTB, OIPENEICHUE CPEIbl PacTBOPOB BEILECTB C IOMOIIBIO HHIUKATOPOB,
U3YYCHHE BIMSHUA Pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XHUMHUYECKOW peaklUH, pelieHue
SKCIIEPUMEHTANbHBIX 3a7ad 1o teMaM «Metamiel» u «Hemeramib») ¢ coOJIIOeHHEM MpaBHII
0e30macHOro OOpalIeHUsl C BEUIECTBAMHU U JIA0OpPaTOpHBIM 000pyAOBaHHEM, (HOPMYIMPOBATH IIENb
WCCIICIOBAaHMS, MPEACTABIATh B PA3IUUHON (hopMe pe3ysbTaThbl IKCIEPHUMEHTA, aHAIM3HPOBATH U
OLICHUBATh UX J10CTOBEPHOCTb;

- c(hopMHpPOBAaHHOCTh, YMEHHUH: COONIOAATh MpaBHJa TOJb30BAaHUS XHUMHUYECKOM TMOCYAOH U
1abopaTopHBEIM 000PYIOBaHHEM, OOpAIICHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO
BBITTOJIHEHUIO JTa0OPATOPHBIX XMMHUYECKUX OIBITOB, HKOJOTHYECKH IEIeCO00pa3HOro MOBEICHUS B
ObITY ¥ TPYIOBOW AESATEILHOCTH B IIEJIAX COXPAHEHHUS CBOErO 3[0POBBS, OKPYXKAIOUIEH MPUPOAHOMN
Cpelbl U JOCTUKEHHUS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABATH OMACHOCTh TOKCUYECKOI'O JEHCTBUS Ha
JKUBBIE OPraHU3MBbI OIPEIEIEHHBIX HEOPraHNYECKUX BEIECTB, TIOHUMAas CMbICI nokasarens 11K

- chopMHUPOBAHHOCTH YMEHHIA: OCYIIIECTBIIATH 1[EJICHANPABICHHBIN TTOUCK XUMHUYECKONH HH(POpMAITUU B
pa3IMYHBIX UCTOYHHMKAX (HaydHas M yueOHO-Hay4dHas JIUTEepaTypa, CpeAcTBa MacCOBOW MH(pOpMAIH,
WuTepHeT u Apyrue), KpUTUIECKH aHAIM3UPOBATh XUMUYECKYI0 HH(OpMaIINIo, nepepadaTeiBaTh €€ U
WCII0JIb30BaTh B COOTBETCTBUHU C MTOCTaBICHHON y4eOHOM 3a/1aueH.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne
n/
n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

KoaunuyecTBO 4acoB

Bcer KoHTposbHbI
0 e padoThbl

IIpakTuyeckn
e padoTsl

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTeJIbHbI
e pecypchbl

Paznea 1. Teopernyeckue 0CHOBbI OPraHUYECKOM XMMUM

11

IIpeamer
OPraHU4YEeCKON XUMHH.
Teopus crpoeHus
OpraHUYECKUX
coenuHeHn A. M.
byrneposa

Uroro no pazneny

Pa3znen 2. YrieBoaopoasl

2.1

IIpenenbuble
YIJ1€BOAOPOABI —
AJIKaHbl, IUKJIOAJIKAHBI

2.2

HenpenensHueie
YIJIEBOAOPOABIL:
AJIKEHbI, AJIKa/INEHBI,
AJIKUHBI

14

2.3

ApomMarudeckue
YIIEBOIOPOIbI
(apensr)

2.4

IIpuponusie
VCTOYHUKNU
YIJIEBOAOPOAOB U UX
nepepaboTka

2.5

["ajoreHnpon3BoIHbIC
YTJIEBOJIOPO/IOB

Hroro no pazneny

35

Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeAuHeHU s

3.1

Cnuptsl. ®enon

11

3.2

KapOonusbHble
COETMHEHUS:
QIBJICTUIBI U KETOHBI.
KapOoHOBBIE KHUCITOTHI.
CrnosxHble 3(UpBbL.
Kupsbr

21

3.3

Yriesoanl
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Hroro no pasneny 41

Pa3znen 4. A3oTcoaepikaniue opraHnyeckue coeIuHeHus

AMUHEL
4.1 AMUHOKHCIIOTEL. 11 1
benku
Hroro no pazaeny 11

Paspnen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

51 BbicokoMOeKyIISIpHBI 7
' € COEIMHEHNSI
Hroro no pazueny 7
bIIEE KOJIMUECTBO YACOB
OBIIIEE KO CTBO YACO 102 3

11O ITPOTPAMME
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TEMATHUYECKOE INTAHUPOBAHHUE 11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHnoBanue
Ne (undposbie)
pa3aesioB U TeM Kontposbubie | IlpakTunyeckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMbl padoTshI padoTbI
pecypchl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
CrpoeHue aToma.
[Tepuoanueckuii
3aKOH U
Ilepnomuueckas
1.1 P 9
CHCTEMA
XUMHYECKHAX
anemenToB /. .
Menneneesa
Crpoenue
BEILECTBA.
1.2 11 1
MHoroo6pa3ue
BEILIECTB
XUMHUYeCKHe
1.3 19 1 3
peakuu
Wroro mo paszneny 39
Paznen 2. Heoprannuyeckasi XumMus
2.1 Hemeraiuisl 31 1 3
2.2 MerTamisl 23 1 2
Uroro no pazneny 54
Pasznea 3. Xumnud u :Knu3HbL
MeTtonabl mO3HaHUSI
3.1 B XUMHHU. XUMUS U 9
JKU3Hb
Hroro no pasneny 9
OBIIEE KOJIMYECTBO 102 4 8
YACOB I10 ITPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

METOIUYECKHUE MATEPHUAJIBI JIJI51 YUYUTEJIA

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nosa A.A., Jlynun B.B. Xumus, 10 knacc,
yriyosieHHbIi ypoBeHb. M.: JIpoda, 2019.

2. Epemun B.B., Ky3smenko H.E., [lpo3znoBa A.A., Jlyaun B.B. Xumus, 11 xnacc, yriayoneHHbIH
ypoBeHb. M.: [Ipoca, 2019.

3. PabGouas mporpamma yueOHOTO nmpeaMera «XUMHUs» Ha YTIyOJIeHHOM yPOBHE CPEIHETO 00IIEro
obpazoBanust k YMK no xumuu B. B. Epemuna, H. E. Ky3emenxko, B. 1. Tepennna, A. A. [lpo3iosa,
B. B. Jlyauna u MeTonuueckre peKOMEHIallUK 110 e cocTaBiieHuto (aBTopsl B. B. Epemun, A. A.
Hpoznos, U. B. Epemuna, 3. FO. Kepumos).

4. Mertoanueckoe nmocooue k yueoOnuky B. B. Epemuna, H. E. Ky3smenko, B. . Tepenuna, A. A.
Hpoznosa, B. B. JIyauna «Xumus. Yrayonenusiii ypoenb. 10 kimace» (aBropsl B. B. Epemun, B. .
Maxonuna, O. }0. Cumonosa, 1. B. Epemuna, A. A. Ipo3nos, 3. FO. Kepumos). 3. Xumus: 10-11
knacc. [Tnanupyemsie pe3ynabTarel. Cuctema 3ananuii. ®1'OC/ KaBepuna A.A., Banosa P.T".,
Ho6potun JI.}FO. — M.: Ilpoceemienune, 2013 — 128 c. 4. CuryanmoHHbIe 3a1aHus 1Mo xumuu: 8-11
knaccel. @I'OC / [Tnuyruna I.B. — M.: Bako, 2014 —144 c.

5. Pagenxuit A .M. /lunaktudeckuii Matepuan mo xumuu i 10-11xmaccos / A.M. Pagenkuii-M.:
[Ipocsemienue, 2019.- 144 c.

6. Hoommuckuii .M. Tumbl XuMUYecKuX 3a1ad ¥ CrocoObl Mx pemeHus. 8-11 k.. Yueb. mocodue mis
obreobpazosar. yupexaenuii / .M. HoBommnckuii., H.C. HoBommnckas. M: OOO «Mz3aarensctBo OHHUKC»:
«3marensctBo «Mup U ObpazoBanuey, 2010.

7. Jlnmua P.A. Tectsl o Xumu# 1715t 00y9IEHUS U TEKyITero Kontpors 3uanmid: 8-9 ki.: Ku. s yawrens / P.A.
Jlumun, H.H. [oronosa; [lox pex. P.A. Jlnmuna. - M.6 [Ipocsemienue, 2008.
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noBa A.A., Jlynun B.B. Xumus, 10 xnace,
yriyoneHHbIi ypoBenb. M.: [lpoda, 2019.

2. Epemun B.B., Ky3smenko H.E., [po3noBa A.A., Jlyaun B.B. Xumus, 11 xmacc, yriayOnaeHHBII
ypoBeHb. M.: Jlpoda, 2019.

3. Kyxos II.A., XKykoa U.H., CmuptHoBa JI.M. CO0opHUK 3ama4 1o opraHuyeckond xumuu. 10—11
kiaccel. — M.: [IpocBemienue, 20014.

4. Kapuosa A.A., Jleekua A.H. Opranudeckas XuMmus: 3aJadd U npaktudeckue padotel. — CIIO.:
ABanon, A30Oyka-kinaccuka, 20015.

5.Ky3nenosa H.E., Jleskun A.H. 3amaunuk mno xumuum Uit ywamumxcs 10 kiacca
o0meo0pa3oBaTeNbHBIX yupexaeHuii (0a3oBbiit ypoBeHs) M: «Bentana-I'pady, 2014.-114 c.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. ITopran ¢pyHmameHnTanbHOro XuMuieckoro oopasosanust ChemNet. Xumudeckast ”HPOpMaIMOHHAS
cetb: Hayka, oOpa3zoBanue, TexHosoruu hitp://www.chemnet.ru

2. N'azera «Xumusi» U caiit uist yaurens «51 uay Ha ypok xumum» http://him.1september.ru

Enunas xomrekuus LIOP: Ilpenmernas xomwtekmus «Xumus» http://school-
collection.edu.ru/collection/chemistry

3. EctecTBeHHO-Hay4YHbIE SKCIIepUMEHTHI: Xumus. Kosekuus Poccuiickoro 061eo0pa3oBaTeibHOTO
noprana http://experiment.edu.ru

4. Beepoccuiickast OJMMITHAA HIKOJBHUKOB o XxuMuu Nhttp://chem.rusolymp.ru

5. Oprannyeckas XMMUsL: JIEKTPOHHBIN YUeOHUK Ui CpeaHen

Kokl http://www.chemistry.ssu.samara.ru

6. OCHOBBI XMMUH: JJICKTPOHHBIN yueOHuK http://www.hemi.nsu.ru

7. OTKpBITHIN KoJuTeK: Xumus http://www.chemistry.ru

8. JlucTaHIIMOHHAS OJIMMITHA/IA TI0 XUMHUH: TeJICKOMMYHUKAITMOHHBIA 00pa3oBaTeIbHBIN

mpoekT http://www.edu.yar.ru/russian/projects/predmets/chemistry

9. JIMCTaHIIMOHHBIC IBPUCTUYCCKHIE OJIMMITHA/IBI 110 XuMuu hitp://www.eidos.ru/olymp/chemistry
10. 3anumarenpHas xumust hitp://home.uic.tula.ru/~zanchem

11. Kinaccudukarus xumudeckux peakiumid http://classchem.narod.ru

12. KouTpen — Xumust 1151 Bcex: ydeOHO-uH(MDOpMAMOHHbIH caitt http://kontren.narod.ru

13. Marepuaisl kadeapsl Gusudeckoii U KoyuongHou xumun KOkHOTO enepatbHOro
yauBepcuteta http://www.physchem.chimfak.rsu.ru

14. Metoauka oOydenust xumun: cailt kadenpsr xumun HITTY http://mctnspu.narod.ru

15. HanoMeTp: HaHOTEXHOJIOTHYECKOe coobImecTBo hitp://www.nanometer.ru

16. OnnaitH-cripaBouHUK XxuMudeckux snemenToB WebElements http://webelements.narod.ru

17. lonynspHast 6GMOIMOTEKa XUMHUYECKUX diteMeHToB Nttp://n-t.ru/ri/ps

18. Caiit Alhimikov.net: yueGHbIe U cripaBouHble MaTepHaibl o xumuu Nttp://www.alhimikov.net
19. Caiir Chemworld.Narod.Ru -Mwup xumun http://chemworld.narod.ru

20. Caiit «BupTyanbHas XxuMudeckas mkosa» hitp://maratakm.narod.ru

21. Caiit «Mwup xumum» http://chemistry.narod.ru

22. XuMuK.py: caiit o xumun http://www.xumuk.ru

23. Xumundeckas ctpannuka Spociasckoro LleHTpa TenekoMMyHUKaIHid U HHPOPMAIIHOHHBIX CUCTEM
B oOpazoBanuu http://www.edu.yar.ru/russian/cources/chem

24. Xumnueckuii nopraa ChemPort.Ru http://www.chemport.ru

25. Xumugeckuit cepsep HimHelp.ru: yueOubie u cipaBounbie Matepuaist hitp://www.himhelp.ru

26. Xumusi: Matepuainsl «Bukunenun» — cBOOO HOM

saimkinonennu hitp://ru.wikipedia.org/wiki/Xumus

27. Xumus 17 BCeX: WUTIOCTPUPOBAHHBIE MaTEpUaIbl IO 001IeH, OPraHnYeCKOl U HEOPTaHUYECKOU
xumuu http://school-sector.relarn.ru/nsm
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