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INOACHUTEJIBHASA 3AIINCKA

Pabouast nmporpamma yueOHOTO Kypca « XUMHUSI B 33]]a4aX U HKCIIEPUMEHTax» Ha
ypOBHE CpeJHero oo1ero oopazoBaHus paspadboTana Ha ocHoBe DeepaibHOro
3akoHa oT 29.12.2012 Ne 273-03 «0O0 obpazoBanuu B Poccuiickoii @eaepannn»,
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHUS (eepabHON 00pa30BaTeILHOM
nporpamMmel cpeaHero obmiero oopazopanus (OOIT COO), npencraBieHHBIX B
denepaibHOM rocyAapcTBEHHOM oOpa3oBaresibHOM cTanaapte COQO, ¢ yuérom
KoHnenmumu npenoiaBadus yaeOHOTo nmpeaMeTa « XuMus» B 00pa3oBaTeIbHBIX
opranu3zanuax Poccuiickon enepanyu, peaau3yonux OCHOBHbBIC
oOpa3oBaTeabHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHs
Bocniutanus B Poccuiickoit @denepanmu Ha nepuoa 1o 2025 roga» (Pacnopsixenue
[TpaButensctBa PO o1 29.05.2015 Ne 996-p), a Takke B COOTBETCTBUH C
npukazamu Munnpocsemenust Poccun ot 10.11.2025 Ne 808 «O BHeceHun
M3MEHEHUN B HEKOTOpbIE MpUKa3bl MUHUCTEPCTBA MpOocBelieHns Poccuiickon
denepanuu, kacarommecs GpeaepaibHbIX 00pa30BaTEeIbHBIX MPOTPAMM Ha4yaIbHOTO
o011iero oOpazoBaHusi, OCHOBHOI'O OOIIEro 00pa3oBaHUs U CPEIHETO OOIIEro
oOpazoBanus» , ot 08.10.2025 Ne 729 «O BHeceHUU U3MEHEHUI B HEKOTOPHIE
npuka3bl MunncreperBa npocsenienus Poceuiickont denepannn, Kacarommecs
dbenepanbHbIX 00pa30BaTEIbHBIX MPOrPAMM HAYaILHOTO 0011Iero 00pa3oBaHusl,
OCHOBHOTO 00111eT0 00pa30BaHus U CPETHETO O0IEero 00pa3oBaHus» U OT
17.04.2025 Ne 315 «OO0 yTBep:KJI€HUU MTEPEUHS OPTaHU3ALUN, OCYIIECTBISIOIUX
HAayYHO-METOIMYECKOe U METOIMYECKoe obecreueHrne 00pa3oBaTebHON
JESATEILHOCTH T10 peaTM3allii OCHOBHBIX 00111€00pa30BaTEIbHBIX MPOrPaMM B
COOTBETCTBUH C (PenepaabHbIMU rOCYIapCTBEHHBIMU 00pa30BaTEIbHBIMU
CTaHJapTaMu 00IIero 00pa30BaHU.

XuMUs Ha YpOBHE YTiyO0nEHHOIO U3yUYEHHUS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAYyYHOT0 oOpa3oBanus ydamuxcs 10—11 kimaccos. 3yuenue
npeaMeTa, peannsyeMoe B yeloBusax nuddepeHupoBaHHoro, mpoduiIsHOTO
oOy4eHMsl, MPU3BAHO 00ECIEYUTh 001Ie00pa30BaTEIbHYIO U OOUIEKYIbTYPHYIO
MOJIFOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO JIJIS aIali Tl UX K OBICTPO
MEHSIOIUMCS YCIIOBUSIM JKU3HHU B COLIMYME, a TAK)Ke /ISl POAOIKEHUsT 00ydeHus
B OpraHM3aIusaxX mpodeccnoHaIbHOTO 00pa30BaHUs, B KOTOPBIX XUMUS SBIISETCS
OJTHOM W3 MMPUOPUTETHHIX TUCIUILINH.

B nporpamme yuebHOro Kypca «XuMHusl B 3a/1a4ax U SKCIEPUMEHTaX» Ha3HAUCHUE
npeaMeTa « XMMHUSH TIOJIy9aeT MOAPOOHYI0 HHTEPIPETAIUIO B COOTBETCTBHH C
ocHoBomnosaratomumu nonoxeHusMu GI'OC COO o B3anMo00yCIOBIEHHOCTH
1esei, cofaepKaHus, pe3yIbTaToB 00yUueHus U TpeOOBaHUI K YPOBHIO TTOJATOTOBKHU
BBIITYCKHUKOB. CBHIETEIIbCTBOM TOMY SIBJISIFOTCS CJIEYIOIIUE BBITIOTHSEMbIE
mporpaMmon (pyHKITUH:



. UHPOPMALIMOHHO-METOAUYEeCKasl, peaiu3alins KOTOpOoil 0OecredynBaeT
MOJIy4eHHE MPECTABICHUS O LIEJISAX, COJEPKaHUM, 00ILIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS U PA3BUTUS 00YUAIOIIKUXCS CPEICTBAMH MPEIMETa, U3y4aeMoro B
paMKax KOHKPETHOTO MpoQuis;

. OPraHM3alMOHHO-IUIAHUPYIOIAsI, KOTOpas MPeyCMaTpUBaeT
OTIpeJIeJICHHE: MPUHIIUIIOB CTPYKTYPUPOBAHUS U MOCIEAOBATEIbHOCTH U3YUCHUS
y4eOHOro Marepuaa, KOJUYeCTBEHHBIX U KaU€CTBEHHBIX €r0 XapaKTepUCTHK;
MOJIXOJI0B K (POPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI KOHTPOJISI M OIICHKU
00pa30BaTENbHBIX JOCTHKEHUH 00yUYaIOIUXCsI B paMKax UTOTOBOI aTTecTallly B
dbopMe eIMHOTO TOCYJapCTBEHHOTO IK3aMEHa M0 XUMHH.

[Iporpamma ajist yriryOJIEHHOTO N3YUCHUS XUMUH:

. yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COJAEPKAHNE, 00s13aTENBHOE IS
U3Y4YCHUS B paMKax OTJIEIbHBIX TpoQuIIeii, mpeaycMaTpuBaeT pacipeiesieHue u
CTPYKTYPHUPOBAHUE €r0 M0 KJIACCaM, OCHOBHBIM COJIEPKATEIbHBIM
JUHUSM/pasziesiaM Kypca;

. Na€T MPUMEPHOE pacpeesieHne yYeOHOrO0 BpEMEHH, PEKOMEHTyEMOTr o JJisl
U3YYEHUS OTIEIbHBIX TEM;
. MpeaiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh H3yUEHUS YUEOHOTO

MaTepuraja ¢ ya€TOM JIOTUKH MTOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEAMETHBIX CBA3EH;

. 1aéT METOIMYCCKYIO HHTEPIPETAIUIO TIeJIeH 1 3a7a4 U3YUYCHHUS ITpeIMeTa Ha
yrIyOJIEHHOM YPOBHE C YY4ETOM COBPEMEHHBIX TPHOPUTETOB B CUCTEME CPETHETO
oO1ero o0pazoBaHusi, COACPKATETHLHON XapaKTEPUCTUKU TIIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM IMPOTPAMMBI CPEIHETO O0IIero
oOpa3oBaHusl (JTMYHOCTHBIX, METAPEIMETHBIX, TPEIMETHBIX ), & TAKXKE C yIETOM
OCHOBHBIX BHJIOB yU4e€OHO-TO3HABATEIBHBIX JCHCTBUI 00YJarOIIEerocs 1Mo
OCBOCHUIO COJICPIKaHUS TIPEeIMETa.

[To Bcem Ha3BaHHBIM MO3UILMSIM B IPOTPAMME 10 XUMUU NPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh ¢ 00y4YeHHEeM XHUMHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus. 3a peAeiaMu yCTaHOBJIECHHON TPOrpaMMON 10 XUMUU
00s13aTeNbHON (MHBApUAHTHOM) COCTABJISIONIEH Co/lepKaHUsl y4eOHOro npeaMera
«XuMHS» 0CTAETCA BO3MOKHOCTh BBIOOpa €ro BapuaTUBHOM COCTaBIISIOIIEH,
KOTOpasi I0JDKHA ONPEAETSATHCS B COOTBETCTBHH C HAIIPABICHUEM KOHKPETHOTO
npoduiisg 00yyeHusl.

B cootBercTBUM ¢ KOHIIENTYyabHbIMU TTON0keHUAMU PI'OC COO o0 Ha3zHaYeHUH
peaMeTOB 0a30BOTO U yrayOaE€HHOTO ypoBHEH B cucteme nudepeHInpoBaHHOTO
oOy4YeHHs Ha YPOBHE CpeHEro 0011ero 00pa3oBaHus XUMHUs HA YPOBHE
yrayOn€HHOTO U3YYeHUS HaIlpaBjIeHa Ha pean3alliio MPeeMCTBEHHOCTH C
MOCJICTYIOIIUM ITATNIOM MOJTYUYEHHUSI XUMUIECKOTO 00pa30BaHUsI B paMKaxX
U3YYEHUS CIEIUATbHBIX €CTECTBEHHO-HAYUYHBIX U XUMUYECKUX JUCIUIUIMH B



By3axX U OpraHU3alUsIX CpeaHero npodeccuoHanbHOro 0opazoBanus. B aTol cBs3u
U3y4YeHHUE NpeMeTa « XUMUs» OPUEHTUPOBAHO NMPEUMYIIIECTBEHHO Ha
pacuIMpeHue U yriyojieHne TeOpeTUIeCKON U MPAKTUYECKON TOITOTOBKU
00y4Jaronnxcs, BHIOPABIIMX ONPeNeAEHHBIN MPOPUIL 00yUeHUs, B TOM YHCIIE C
NEPCHEKTUBON MOCIIETYIONIETO MOJIYYSHHUs] XUMUYECKOT0 00pa3oBaHusl B
opraHuzanusx npodeccruonansHoro oopazosanus. Hapsiny ¢ aTum, B cBete
tpedboBanuit ®I'OC COO k muaHupyeMbIM pe3ysibTaTaMm 0CBOeHUs (eepanbHOM
00pa30BaTeNbHOM MPOrPAMMBI CPETHETO 00IIEeT0 00pa30BaHuUs U3yUeHUE
npeaMera « XMMHUs) OPUEHTHUPOBAHO TAKKE Ha PEIICHUE 3a/1ad BOCIIUTAHUS U
COLIMAJILHOTO Pa3BUTHUS OOyUaIOIUXCcs, Ha OPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYAIbHBIX YMEHHUM, YMEHHUI pallHOHATU3AINH YIeOHOTO Tpyaa !
00OOIIEHHBIX CIIOCOOOB IEATEIHLHOCTH, UMEIOIIUX MEKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnstomumMu rnpeameTa « XUMHs Ha YPOBHE YIITyOJIEHHOTO U3YUYEHUS
SBJIAIOTCS yI1yOn€HHbIE Kypchl — «Opranndeckas xumus» U «O0mmas u
HeopraHudeckas xumus». [Ipu onpeneneHun moIxo/10B K 0TOOPY U CTPYKTYpPHOM
OpraHU3alliU COAEPKaHUs ATUX KypPCOB B IMPOrpaMMe MO XUMUU 32 OCHOBY
npuHATH nonoxenus GI'OC COO o paznuuusx 0a30BOT0 U yriayOaéHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepskaHusi KypcoB «Opranuueckas Xumusi» u «O061mas u
HEOpraHWYeCcKas XUMUs» COCTABIISIET COBOKYITHOCTh NIPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO U3YUEHHS IpeIMeTa. JITa cucTeMa
3HAHMI MMOJTy4YaeT ONpeAeIEHHOE TEOPETUYECKOE JOMOTHEHHE, TO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYHIECTBEHHO OOJBIINI 00BEM (haKTOJOTUYECKOTO
Matepuana. Tak, Ha yriay0Ja€HHOM YpOBHE U3YUEHHS MpeIMeTa ooecrneueHa
BO3MOYKHOCTb 3HAYUTEIBHOIO YBEIUUCHUS 0O0BEMA 3HAHUI O XUMHYECKUX
3JIEMEHTAaX U CBOMCTBaX MX COEIMHEHUH Ha OCHOBE PACIIUPEHUS U YTIyOIeHUs
IIPEICTABICHUN O CTPOEHUM BELIECTBA, XMMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
IIPOTEKaHUs PEAKLUHI, pACCMAaTPUBAEMBIX C TOYKH 3PEHHSI XUMUYECKON KHHETHKHU
Y TepMoanHaMuKu. M3yueHnne nepuoanueckoro 3akoHa u [lepuoanueckon
CUCTEMbI XUMUYECKUX JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX ITPEACTABICHHUIX O CTPOEHUU aTOMa. XUMHYECKas CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPreTHUECKUX U3MEHEHHH Mpu €€ 00pa3oBaHUU U
pa3pyllIeHnH, a TAaKKe C TOUYKH 3pEHHsI MEXaHU3MOB e€ oOpa3oBaHus. 3yueHnue
TUIIOB PeaKuuid JOMoaHsAeTcss ((OPMUPOBAHUEM MPEICTABICHUIN 00
AIEKTPOXUMHUYECKUX MPOLECCaX U IJEKTPOJIM3€E PACIJIaBOB U PACTBOPOB BEUIECTB.
B kypce oprann4eckoil XuMHUH MPU pACCMOTPEHUU PEAKITMOHHON CITIOCOOHOCTH
COEJIMHEHUH yaenseTcss 0co00e BHUMaHKUE BOIpocaM 00 AJIEKTPOHHBIX 3 dexTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HaueHUE UMEET TO, YTO Ha COJICpKAHUE KYPCOB XMMHUH YIITyOJIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OMpeea€HHOro npoduis (TJ1aBHBIM 00pa3oM Ha UX



CTPYKTYPY Y XapaKkTep JOTOJHEHUH K 00IIIel cucTeMe MPeAMETHBIX 3HAHUN )
OKa3bIBAIOT BIMSHUE CMEXHBIE PEIMETHI. Tak, HAapUMEp, B COIEPKAHUU
npeaMeTa JiIsl KJIAaCCOB XUMHUKO-(PU3nIecKoro npoduis 00IbI10€ 3HaUeHUE 0y 1y T
MMETh 3JIEMEHTHI y4eOHOTo MaTepuaa no oouieit xumu. [Ipu uzyuenun
MpeJMEeTa B IaHHOM CIIy4ae aklEeHT OyJIeT c/iesiaH Ha OOLIHOCTh METOIOB
MO3HAHHUA, OOIIHOCTH 3aKOHOB U TEOPUN B XUMUU U B (hU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJIEKYJIIpHAs Teopusl B (PU3UKE), 3aKOHBI COXPAHECHUS
MAaCChI M DHEPTUH, 3aKOHbI TEPMOJUHAMUKH, JJIEKTPOIN3a, TPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B T0 ke Bpemsi B cofiep KaHUH MPEaMETA IS KIIACCOB XMMHUKO-OMOJIOTHYECKOTO
npoduiist 00BN yAETBbHBIN BeC OYJIET UMETh OpraHuvecKas Xumus. B atom
cllydae IpeI0OCTaBIIAETCS BO3MOKHOCTB JIJIsl 00Jiee 00CTOSATETFHOTO PACCMOTPEHUS
XUMHUYECKOUN OpraHu3aluy KJIETKH KaK OMOJIOTHYECKON CUCTEMBI, B COCTaB
KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIUIIH/IbL,
O€JIKH, YTIIEBOIbI, HYKJIEHHOBBIE KUCIIOTHI U Jipyrue. [Ipu 3ToM 3HaHUs 0 cocTaBe
Y CBOMCTBaX MPEACTABUTEIICH OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB CIIY’KAT
OCHOBOM I U3y4Y€HHUS CYIIHOCTHU MPOIIECCOB (POTOCUHTERA, JbIXaHUS,
[UALLIEBAPCHUS.

B nmane popmupoBaHus OCHOB HAYYHOI'O MUPOBO33PEHUS, OCBOCHUS
OOIIEHAYYHBIX METO/I0B IIO3HAHMSI U OTbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HAHWI U3y4eHHUE MpeaMeTa « XUMHUsD Ha yriyOJEéHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBA3SIX ¢ YU€OHBIMU MPEIMETaMU, BXOISIIMMHU B COCTaB
peaMETHbIX o0nacTeil « ECTeCTBeHHO-Hay4UHbIE IPEIMEThIY, «MaTemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu n3yueHnn yueOHOro npeaMera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke, KaK
Ha ypOBHE OCHOBHOTO U CpeHEero o01ero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/1aueil IEPBOCTEIICHHOW 3HAYMMOCTH SIBJIsieTCS (POPMUPOBAHUE OCHOB HAYKH
XUMHUU KaK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM JIeITeTbHOCTH
YEJI0BEKa U OJTHOr0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Pemenue 3Tou 3a1aun
Ha yri1y0iaEHHOM YPOBHE U3YyUCHHUSI MPEMETA TIPEINoIaraeT peain3auio TaKhuxX
1eJIeH, KakK:

. dbopMHpoBaHUE MTPEACTABICHHI: O MaTEPUATHLHOM €TMHCTBE MUPA,
3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SIBJIEHUM MPUPOJBI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HAYK M €€ BeIyIIeH pojii B 00ECIICUeHUH YCTOMYNBOTO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUH MPOOJIEM IKOJOTUUECKOMN, DHEPTeTUUECKON U TTUIIEBOM
0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3IAHIH HOBBIX MaTEPUAJIOB, HOBBIX
WMCTOYHUKOB DHEPTHH, B 00ECIIEYECHNH PAIIMOHATILHOTO TPUPOIONIOJIH30BAHUS, B
dbopMHpOBaHUY MUPOBO33PEHUS U 00IIEH KyIbTYphI UETIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOM

cpene;



. OCBOCHME CUCTEMbI 3HAHUH, JICIKAILMX B OCHOBE XUMHUYCCKOU
COCTABJISIOIICH €CTeCTBEHHO-HAYUYHOU KapTHUHBI MUpPa: GyHIaMEHTAIbHBIX
MOHSITUI, 3aKOHOB ¥ TEOPU XUMHUHU, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUU
BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJICKYJISIPHOM, O TEPMOJIMHAMHYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XMMUUYECKUX PEAKIINM, O XUMUYECKOM PAaBHOBECHH, pACTBOPAX U
JMCIIEPCHBIX CUCTEMaxX, 00 OOITUX HAYYHBIX IPUHITAIIAX XUMHUUYECKOTO
MIPOU3BOJICTBA;

. dbopmupoBaHUe y 00yUJaIOIIUXCS OCO3HAHHOTO TTIOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYCCKUX 3HAHUHN IS OOBSICHEHUS KITFOUEBBIX
ujei 1 mpoosieM COBPEMEHHON XUMHH, JIsl OOBSICHEHUS U TPOTHO3UPOBAHUS
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY; TPAMOTHOTO PEUICHUS
npo0sIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3WPOBAHUS, aHAIM3A M OIICHKH C TIO3UITUH
AKOJIOTHYECKON 0€30I1aCHOCTHU MOCEACTBUM OBITOBON M IIPOM3BOICTBEHHOM
JIESTEIIbHOCTH YEJIOBEKA, CBI3aHHOM C XUMUYECKUM MPOU3BOJICTBOM,
HCIIOJIb30BaHUEM U MEPEePabOTKOMN BEIIECCTR;

. yIIIyOJIeHUE TIPEACTaBICHUM O HAYYHBIX METO/IaX MO3HAHUS, HEOOXO0IUMBIX
JUISL IPUOOPETEHUST YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB U 0O BSICHEHHUS
XMMHUYECKHUX SIBJICHUM, UMEIOIIMX MECTO B ITPUPOJIE, B MPAKTUYECKOU
JICITEIBbHOCTH Y MOBCETHEBHOM KU3HHU.

B miane peanuzanuu nepBooYepeHbIX BOCIUTATENIBHBIX U PA3BUBAIOIIUX
(GyHKIIUH 1IETOCTHOW CUCTEMBI CPEAHEr0 O0IIEro 00pa3oBaHus MPU U3YUCHUU
npeaMera « XMuMHus» Ha YrTyOJaE€HHOM YPOBHE 0COOYIO aKTyalbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 33J]a4H, KaK:

. BOCIIUTaHNE YOSIKIEHHOCTH B IIO3HABAEMOCTH SIBJICHUI MPUPOJIBI, YBAKCHHUS
K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPETUUECKUX U MPUKIIATHBIX UCCIEIOBAHUI
B XUMUH, GOPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU;

. pa3BUTHE MOTHUBAIMU K OOYYEHHUIO U TTO3HAHUIO, CTIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CAMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS 00IIEYCIIOBEUECKIX
LICHHOCTEH;

. pa3BUTHE TIO3HABATEIHLHBIX HHTEPECOB, HHTEIICKTYIBHBIX M TBOPUYCCKUX
crocoOHoCTeM o0yydaromuxcs, opMUPOBAHKUE Y HUX CO3HATEIIHLHOTO OTHOIIICHUS K
caM0O00Opa30BaHUIO U HEMIPEPHIBHOMY 00PA30BaHUIO KaK YCIOBUIO YCTIEITHOM
npo¢eCCUOHAIBHOM U OOIIIECTBEHHOM JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 3/IOPOBBIO M IOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

. dbopMHpoBaHNE YMEHUHN U HABBIKOB Pa3yMHOTO MPUPOIONOJIb30BAHUS,
Pa3BUTHE YKOJOTUUECKON KYIbTYPHI, MPUOOpPETEHNE OMbITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOM JESITETbHOCTH.



OO111ee YnciIo 4acoB, MPEeIyCMOTPEHHBIX IS U3YUYeHUSI XUMHUH Ha YTI1yOJIEHHOM
YpOBHE cpeaHero ooiiero oopasonanusi, coctapisieT 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Heeio).

[Ipu peanuzanuu mporpaMMbl YY4TEHO MOJOKEHHUE MPpUKa3za MUHIPOCBEIICHUS
Poccun ot 17.04.2025 Ne 315, KOTOpBIM yTBEPKAEH IEPEUECHb OpTraHU3aLUMI,
OCYUIECTBIISIONIUX HAYYHO-METOJUYECKOE U METOIMYECKOE 00ecIieueHue
00pa30oBaTeIbHOM IEATEIbHOCTH MO PeaN3allii OCHOBHBIX
00111e00pa3oBaTeIbHBIX MPOTPAMM B COOTBETCTBUU C (eiepaTbHBIMU
rOCy/IapCTBEHHBIMU 00pa30BaTEIbHBIMU CTaHAApTaMHU OOIIETO

oOpazoBanus [IporpamMmbl, METOAMYECKHE TOCOOMS] 1 METOTUYECKUE
pPEKOMEH 1Al Y, TpeiaraeMble yueOHble MaTepHaibl MOTYT ObITh HCIIOJIb30BAHbI B
paboTe TOJIBKO B TOM CIIy4ae, €ClId OpraHu3alys, uX pazpaboTaBiuas, BXOJIUT B
yKa3aHHBIN MepeyeHb

COAEP KAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUM.

[IpenMer W  3HaYeHHWE OPraHUYECKOM XMMHUHM, [PEACTABICHUE O
MHOT000pa3uK OPraHUYEeCKUX COCTUHEHUI.

OJEeKTPOHHOE CTPOEHHE aToMa Yriepojaa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI. BaJleHTHbIE BO3MOXHOCTM aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OpraHMYECKUX COEIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOuTaneu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENnTOpHbIN). TUNbl MNEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAasE U TpouHasi cBa3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
opranuueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuiae u
anexkTpodue.

Teopust crTpoeHuss opraHuueckux coeauHenui A.M. byrtnepoBa u
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoNeKkyasipHble U  CTPYKTypHblE  (HOpMYIIbI.
CtpykrypHble (QOpMYJbl pPAa3NIUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallEHHas,
ckenetHass. M3omepus. Buabl m3omepuu: CTPyKTypHas, IPOCTPAaHCTBEHHAS.
OnexTpoHHbIE Y3P(HEKTH B MOJEKYJaX OpraHUYEeCKUX COCTUHEHUM (MHIYKTHUBHBIHI
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kinaccupukalvu opraHuyeckux BenlecTB. IloHsaTue o
bynkunoHansHoOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast



HOMeHKIaTypa opranudeckux coeauHeHuilt (IUPAC) u TpuBHalibHblE Ha3BaHUSs
OTJEJIbHBIX MTPEACTABUTEIICH.

OcobOeHHOCTH U KJaccu(UKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPALCHMIL:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, ONbITHl MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IPU HATPEBAHUU
(mnaBneHue, OOYIJIMBAaHHE U TOPEHHUE), KOHCTPYUPOBAHHE MOJENEH MOJEKYI
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoorudeckuil ps ankaHoB, o0mias ¢popMyina, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTanei yriaepoaa, c-cBs3b. DU3NYECKUE CBOWMCTBA
aJIKaHOB.

XHWMUYECKHE CBOMCTBA AaJKaHOB: PEaKUUM 3aMENICHUs, H30MEpHU3allui,
JETUAPUPOBAHUS, IUKIN3AINHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrapienue o
MEXaHHU3ME PEAKIUI PaJuKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U IPUMEHEHUE aIKaHOB.

[uknoankauel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOEHUS M XUMHUYECKHUX CBOWCTB MaiblX (IUKIOMNPONAH, UUKIOOyTaH) W
OOBIYHBIX (LUKJIONEHTAH, IUKIOTeKCaH) IMUKJIoadKkaHoB. CrnocoObl MOJy4YeHUs U
MPUMEHEHUE ITUKIJIOATKAHOB.

AnkeHbl. ['oMonornueckuil psiji ajakeHoB, oOmas (GopMyia, HOMEHKIIATYpa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
rubpuan3anus aTOMHBIX OpOWTaneil yriepoga, 6- U m-cBsizu. CTpyKTypHas U
reomMeTpudeckas (Luc-TpaHc-) wu3omepusa. Dusnyeckue CBONCTBA aJIKEHOB.
XHWUMUYECKHE CBOWCTBA: PEAKIMU MPUCOEAUHEHHS, 3aMEIICHUSI B O-ITOJIOKECHHE
IIpU JIBOMHOMW CBS3W, MOJUMEpU3aUUU U okucieHus. [IpaBuno MapkoBHMKOBa.
KauecTBeHHbIe peakiuy Ha IBOWHYIO CBsI3b. CrOCOOBI MOMyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukamus ankaaueHoB (CONMpsoKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposaruvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M1 XMMHUYECKUX CBONCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Iloaumepuzaius
CONPsHKEHHBIX TUeHOB. CrIOoCcOOBI MOTYyUYEeHHS U TPUMEHEHHE aJIKaIUCHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ ajJKUHOB, Sp-
rudbpuan3anusi aTOMHBIX opOuTaned yriepoja. dusnyeckrue CBOMCTBA aKMHOB.
XUMUYECKHE  CBOMCTBA:  peaKIUU  MPUCOCAUHEHUs, JTUMEpU3allUhd U
TpUMepHU3aIuu, okuciaeHus. KucioTHele CBONWCTBA AIKHHOB, UMEIOIINX KOHIICBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIuu Ha TPOHHYIO CB3b. CIIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThyecKue YrieBoJIopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmrast hopMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE



CTpoeHne MoJeKynbl Oenzona. Dusmveckne CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEaKIMU 3aMEICHHUS] B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJuKalie, pPEeakUWd NPUCOCAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX paJUKalIOB, KapOOKCUIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moaydyeHus u
NPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KamMeHHbIH yronas U mpoAyKThl ero nepepadotku. CrocoObl nepepaboTku HEDTH:
MEPETOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOAOB.

DNEKTPOHHOE CTPOEHHUE TaJIOrCHIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIy, UAHOTPYIIILY,
amuHOrpynmy. /JleficTBHe Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa miénouu. B3auMoaelcTBUE NUrajJoOr€HAJIKaHOB C MarHUE€M U IUHKOM.
[Tonsarue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3oBaHue
raJlOTEHIIPOU3BOJHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHUKE M IIpU CHUHTE3€
OpPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (PU3NYECKUX CBOMCTB YIJIEBOJIOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHaYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBEeHHOE OOHapyKEHUE
yriaepoja MU BOJOpOAAa B OPraHUYECKUX BEUIECTBAX, MOJYyYEHHE OSTUIIEHA U
U3Y4YeHUE €ro CBOWCTB, O3HaKoMJeHHE ¢ Kosuiekiusmu «Hedtb» u «Yromby, c
oOpasllaMM TUIACTMACC, KaydyyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YTJIEBOAOPOI0OB U FaJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepaxamiue opranu4yeckue COeAUHEHMS.

[TpenensHble omHOATOMHBIE CHUPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpoAHBIE CBS3M MEXAY MOJIEKYJaMHU CIHUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHUYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJIEHCTBHE C OPraHU4EeCKUMU



W HEOPraHWYECKHMMM KHCIOTaMH, KAayeCTBEHHAs PpPEAKUUs Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHre 0 MexaHM3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.
JeiictBue Ha opraHu3Mm denoBeka. CrnocoObl MONyYeHHUS U NPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJNEKYJIbl, B3aUMHOE BIUSHHE THAPOKCOTPYNIBI H
OenzonbHOTO sAnpa. Pusnueckue cBoilicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBOMCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (heHona.
Crnioco06s!I osryueHus: U mpuMeHeHue gperomna. @eHonpopmaabaeTuaHAsS CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpynmbl. ['oMoOOTHYEeCKHE PSibl allbJETUI0B U KETOHOB, 00Ias
dopmyna, uzomepuss U HOMEHKIaTypa. DuU3MUECKHe CBOWCTBAa albICTUIOB H
KETOHOB.  XUMHUYECKHME  CBOICTBA  aIbJETWAOB U  KETOHOB:  PEAKLIUHU
npucoeauHenns. OKHUCIIEHUE albJIeTuI0B, KAYECTBEHHbIE PEAKIIMH HA aJlbJECTUIbI.
Crioco0b!I oJTyueHus: ¥ MPUMEHEHHUE albAETUA0B U KETOHOB.

OHOOCHOBHBIE IPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KHUCI0T. M30omMepus n HoMeHkiIatypa. dusndeckue cBOMCTBA
OJTHOOCHOBHBIX IPEJEIbHBIX KAPOOHOBBIX KHUCIOT. BOIOpoAHBIE CBSI3U MEXAY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi STepUPUKAMM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHONeH08as KUcnoThl. CocoObl MOTYYEHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3pupbl. ['oMonoruueckuil psina, oOwmas Gopmyna, HU30MEpHUS U
HOMEHKJIaTypa. DPuU3nUeCKMe W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH U
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nYecKue 1 XUMUUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HEIPENENIbHBIX KUPHBIX KACIIOT. JKUpBI B IpUpOIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JAeiCTBUE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
U nonucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJIOUHOKHCIIOE OposkeHue. I[IpuMeHeHue TIIIOKO3bI, €€
3HAUCHUE B KU3HENEATEIbHOCTH Opranusma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBaolie 1 HEBOCCTAHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapuioB. Haxoxnenue B npupoje u npuMmeHenue. [lonncaxapuapl: kpaxmad,
IJIMKOT€H W Leiunoio3a. CTpoeHuMe MakpoOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
HeJUTroNIo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE



CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOdyYyeHUEe >PUpoB euToa03bl. [lonsTue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
PacTBOPUMOCTb PA3JINYHBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHE 3TaHOJA C HATPUEM,
OKHMCIJICHUE 3THUJIOBOTO CIIMPTA B AJIBJAETUJ HA PACKaJIEHHOM MEIHOW ITPOBOJIOKE,
OKHCJIEHUE ASTHJIOBOTO CHHMpPTa JUXPOMATOM Kajusl (BO3MOXKHO HCHOJIb30BaHHUE
BUJICOMAaTEPHUAJIOB), KAaue€CTBEHHBIE pEaKUMU Ha albJerujipl (C THAPOKCHIOM
nuammuHcepeopa(l) wu  rumpoxcumom  meau(ll)), peakuus raunepuHa €
ruapokcuiom Menu(ll), xumuyeckue CBOMCTBA PacTBOpa YKCYCHOM KHCIOTHI,
B3aMMO/ICHCTBUE pacTBOpa MOKO3bl ¢ ruapokcuaoMm meau(ll), B3aumoneiicTBue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1o TeMaM «CHnupTel U
denonsn», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoepxaliue OpraHuyecKue coeJuHeHMs.

AMUHBI — OpraHUYecKue NMpou3BOJHbIEe ammuaka. Kiaccudukanus aMUHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMcTBAa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
QIKWIMPOBAaHNE, B3aMMOJCIHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIPEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrnocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u nzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA aMHHOKHUCIOT.
XUMUYECKHUE CBOMCTBA aMUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYEeCKHX
COCMHEHHUM, peakuus MOJMKOHACHCAllUKU, oOpa3oBaHME MENTUIHOW CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npuponHeie nosimMepsl. llepBuuHas, BTOpHYHAs M TPETUYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JEHaTypauus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJKOB MPU HArpeBaHWM, LIBETHBIC
peakuuu Ha O€NKHM, peUIeHHWE OHKCIEPUMEHTAJIbHBIX 3a3Jad [0 TeMaM
«A3oTcolepKalllue  opraHudyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS.

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALNUH, CPEAHIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJUKOHIEHCALUS.



[TonmumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTasar). Y THiIn3alus U nepepadoTka miacTuka.

DIIacTOMEPHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKd
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsr CIEUAIIBHOTO Ha3HAYECHUs (Tepron, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ oOpa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIICHUE JKCIIEPUMEHTAJIBHBIX 3amad Io Tteme «Pacno3naBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxneHne MonexkyasipHOH (GOpMyJIbl OpPraHMYeCKOro COEOUHEHMs IO
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAaXO0XIEHUE
MOJIEKYJISIPHOM  (hOpMyJIbI OPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakuuMu W/WUIM HUCXOAHBIX BELIECTB, YCTAHOBJIEHHWE CTPYKTYPHOH (QOpMyJibl
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
IIOJIyYEHHUsI, OINPENECICHUE AOJU BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuss MeXIpeIMETHBIX CBA3EH NPH U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHbIX TOHSATHH, Tak M TOHATUN, MPUHATBIX B OTHEIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1ue ecTecCTBEHHO-HAyYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJEHUE, H3MEpEHHE,
DKCIEPUMEHT, MOJEIb, MOJICIIUPOBAHHUE.

duznka: Marepus, aroM, DdIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BElIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHUIBI HU3MEpPEHUs, CKOPOCTb, SHEPrus,
Macca.

buonorusi: kjeTka, opraHu3M, JKOcHUCTeMa, Ouochepa, Metadboau3Mm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, YIJEBOIbI, >KUPbI, HYKJIECHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMAaeMble, TOTUIMBO.

TexHonorusa: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO MUTAHUS,
MOIOIIIME CPEICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC



OBIIAS N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Knaccudukamus XuMHIeCKUX 3JIEMEHTOB (s-, P-,
d-, f-amementsl). PacnpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
OJNeKTpOHHBbIE KOHPUTYpALIMH aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JEKTPOHHbIE KOH(HUIYpallMH HOHOB.
DIEeKTPOOTPUIIATETBHOCTD.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
J.A. MengaeneeBa. CBsi3b nepuoguveckoro 3akoHa u Ilepmoanydeckoil CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOW TEOpPHUEW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
IPOCTBIX M CIOXHBIX BEIIECTB II0 TIpynnaM H IepUoJaM. 3HayeHUe
nepuoanueckoro 3akoHa /[.M. Menneneesa.

Xumuyeckass CBs3b. BuIbl XMMWUYECKOW CBA3U: KOBAJEHTHAs, HWOHHad,
MeTajmueckas. MexaHu3smbl 00pa3oBaHUsl KOBAJIEHTHOW CBA3U: OOMEHHBIA U
JOHOPHO-aKUENTOPHBIN. DHEPTHs U NIMHA CBsI3U. [10JIIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOM cBs3u. KparHble cBs3u. Bopopoanas cBA3b.
MeXMONEeKyIApHbIE B3aUMOICHCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX F'€OMETPHUUECKUM CTPOEHUEM (Ha IPUMEPE COETMHEHHM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[ToHsITHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTPOE€HHUA.  THIBI
KPUCTAJUTMUECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHHbie pacTBopsl. IIpencrasienue o
KOJUIOMJIHBIX pacTBopax. CrnocoObl BBIPRXEHHUS KOHLIEHTPALlUU PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelllieHHbIe U
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBUATIBHBIC
HAa3BaHMS OTIEIbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanums XuMHUECKMX peakuid B HEOPraHMYECKOW M OpraHU4eCcKOM
XUMHH. 3aKOH COXPAaHEHHUS MAacChl BELIECTB; 3aKOH COXPAHEHUs U NPEBPALICHUS
HHEPrUr MPU XUMHUYECKUX peakuusx. TernoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3jMYHBIX (haKTOPOB.
['oMOreHHbIE U reTeporeHHble peakuu. Karanns u katanm3aTtopsl.

OOpaTtumble U HEOOpAaTUMBbIE peaklu. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBeCUsA. (DAKTOPBI, BIMSAIOIIKAE HA IOJIOKEHHE XHMHYECKOIO



PaBHOBECHS: TEMIEPATYpPa, AABJICHUE U KOHILIEHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyueckas aucconuanusi. CuiabHblE W Cla0ble  DJIEKTPOIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OxkucnauTenb W BOCCTAaHOBUTENb. [lporecchl OKHCIEHHS W BOCCTAaHOBJICHUSI.
BaxHeiimme OKHCIWTEINM W BOCCTAHOBUTEIW. METONI SJEKTPOHHOrO OaaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
pa3lioKEHUE TEPOKCUIA BOJOPOJia B TMPUCYTCTBUM KaTalM3aTropa, MOJACIH
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeIelICHHe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIIMASHUS Pa3JIMYHBIX
(GbakTOpOoB Ha CKOPOCTh XHUMHYECKOM pEAKIMU M TMOJOKEHHUE XUMHYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusl.

[lonoxxenne HemetamioB B Ilepuogndeckoil CcUCTEME XHUMHUYECKHX
anemenToB J.U. MenneneeBa u 0cCOOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUS HEMETAJUIOB (Ha MpUMeEpe KHUCIOPOJa, CEPHI,
dbocdopa u yraepoaa).

Bonopon. Ilonydyenue, ¢gu3ndeckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJUIAaMA W  HEMETAJUIaMH, BOCCTAHOBHUTEJbHBIE CBOMCTBA. ['mapuisbl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XUMHUYECKUEe CBOMCTBA. ['asioreHoBOAOpOABl. BaxkHeline KUCI0poacoAepKaline
COEIIMHEHUS TayoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI MOTYyUYCHHUS
rajgoreHoB. [IpumeHeHune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHbie U MPOMBIIUICHHBIC CIIOCOOBI TMOMYyYCHHUS
kuciopoaa. @U3NUeCKe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOPOJa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxaenue B TpHUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumudeckue cBoictBa. CepoBogopon, cynbbuasl. Oxcun cepsi(IV), okcun
ceprl(VI). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHol KucnoTel. [Ipumenenne cepbl U €€ COEqUHEHNN.

A3o0T. HaxoxiaeHwe B TMpUpOjE, CHOCOObI TONy4YEHUS, (PUIHYECKUE U
XMMHUYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAs U a30THaA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [IpumMeHeHue azoTa
U €ro COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HUYECKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcunsl dochopa, dochopnas
kuciota u e€ conu. [lpumenenue ¢ocdhopa u ero coeauHeHuii. docdopHbie
yI0OpeHwus.



VYrnepon, HaxoxAeHHEe B - NpUpoAe. AJIOTPONHBIE  MOAU(PHUKALUU.
duznyeckre W XUMHYECKHME CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yraepona(IV), yronbHas kuciota u e€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IpriMeHeHre MPOCTHIX BEHIECTB, 0OpPa30BAaHHBIX YIIEPOJIOM, U €ro
COEJIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydeHHs, PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHus(IV), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpumeHeHne KpeMHuUs U ero coeAnHeHuil. CTeKI10, €ro noixy4YeHue, BUAbl CTEKIIA.

[Tonmoxenne meTtamioB B [leprnoandeckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JOYEK aTOMOB MeTawioB. OOmime
¢usnyeckue cBoiicTBa MeTawioB. [lpuMeHeHue MeTalioB B OBITY UM TEXHHKE.
CruiaBel METAJIOB.

ONEeKTPOXUMHUUYECKUNH psAJ  HampsDKeHHd MetauioB.  OOmme  crnocoOsbl

TIOJTyYeHUS METaJIJIOB: THJIPOMETAJLTypPIHS, MTUPOMETAILTYPTHS,
anekTpoMmetaiutyprus. [loHaTne o koppo3uu MetauioB. CrocoOBI 3alfUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MetamwioB IA-rpynnsl Ilepuonnyeckoil cuctemsl
XUMHUYECKUX dJeMeHToB. Harpuil u kanuii: mnonyuyeHue, ¢Qu3nueckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U UX COCAUHEHUN.

OOmas xapakrepuctuka MmetauioB IIA-rpynmer Ileproguyeckoil cucTemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHYECKME CBOWCTBA, INPHUMEHEHHUE IPOCTBIX BEIIECTB M HMX COCIUHECHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHMIL: TTOTy4YeHue, (pU3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIeCTBA M €ro coeauHeHud. AMdoTrepHble CBOWCTBA OKCHAA U
TUAPOKCUIA AITFOMUHUSA, TUAPOKCOKOMILIIEKCHI AIFOMUHUSA.

OOmasi xapakTepucThka MeTauioB T10004HBIX moarpynn  (b-rpymm)
[Ieproanueckoi CUCTEMBl XUMUYECKUX JIEMEHTOB.

@u3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U ero coeguHeHuil. OKCHUbl 1
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarsl, UX
OKHUCJIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHEHne XpoMma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua W €ro COEAWHECHUU.
Baxueiimme coeaunenuss wMapranua(ll), wmapranna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBONCTBA.

@u3nuecKne U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coeauHeHuil. OKCupl,
ruapokcubsl U conu xeneza(ll) u xeneza(Ill). [Tonyuenue u npuMeHeHue xene3a
Y €ro CILIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennuHeHun. [loyuenue u
IIPUMEHEHUE MEIU U €€ COSUHECHNN.

[Muuk: nomydyenue, (pu3mueckue M XUMUYECKHE CBOMCTBA. AMQOoTepHbIe
CBOMCTBA OKCHJIa U THIPOKCH/IA LINHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
[IUHKA U €r0 COeINHCHUH.



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
u3ydeHue oOpaslioB HEMETAJJIOB, TOpEeHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aWMOJICVCTBUE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
HIEJI04YEeH, KaYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METAJJIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANOMUHUS W LHUHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeEMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTaisl TIaBHBIX MOATPYII, «MeTasibl MTOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumMuu B 00ecrie4eHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTBa. [lonsaTue
O Hay4YHBIX METOAAaxX IIO3HAHUS M METOJMOJOTHHA HAy4YHOIO HCCIIEIOBAHUS.
Hay4Hble NpUHIUITBI OpraHUu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOTYYEHHs] Ba)KHEHIIMX BEUIECTB (HAa IMpUMEpe NMPOU3BOJICTBA aMMHUAKa,
CEpHOI KUCIOTHI, MeTaHoJa). [IpombiluieHHbIE cIOCOOBI OTYUYEHUSI METAIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpENbl U €ro IOCJIEICTBUA.
Poib xumuu B 006ecrieyeHH SHEPreTHIeCKoi Oe301MacHOCTH.

XuMHsLT W 310pOBbe 4esoBeKa. JlekapcTBeHHble cpexnctsa. [IpaBuiia
VCITOJIB30BAHUS JIEKAPCTBEHHBIX ITpenapaTtoB. Poiap XUMUM B pa3BUTUN MEIULIMHBI.

XWMHMS MUK OCHOBHbIE KOMITOHEHTHI, IUIIEBbIE J00aBKU. Poib Xumuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmernueckne u mnapdromepHbie cpeacTBa. beitoBas xumud. [lpaBuna
0e30MacHOr0 MCIHOJIb30BaHUsl MpPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KHU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHUs B CeNbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00PEHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuansl 11 21eKTpOHUKHA. HaHOTeXHOIOTH Y.

PacuérHble 3anaumn.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WM 00bEMY OJHOIO W3 YYaCTBYIOUIMX B PEaKIUU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMHM, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOIYKTa
peaKkuuu, €Ciau OJHO M3 BEIIECTB JaHO B BHUJAE pPACTBOPA C ONPEACIEHHOU
MacCOBOM JOJIEd pPACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B PAacTBOpE, JOJIM BbIXOAA NPOAYKTA PEAKLUUHA OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3€H TpW  WU3yYyeHUH oOmed u
HEOPraHW4ecKor XUMHuM B 11 Kjacce ocylIeCTBISETCS Yepe3 UCIOIb30BAaHUE Kak



O0IUX €CTeCTBEHHO-HAYYHBIX TOHITHM, TaK ¥ TIOHATHHA, MPUHATHIX B OTIACITHHBIX
MpeIMeTaxX eCTECTBEHHO-HAYYHOTO IIUKJIA.

OO11e ecTeCTBEHHO-HAYYHbIEC MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUNoTEe3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiacCu(PUKalusi, MepuoIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IeJIb, MOJICJIMPOBAHUE.

®duzrka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIbI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHME BEUIECTBA, WACAIbHBIN Ta3,
bu3MYecKue BEIMYUHBI, ¢IMHAUIIBI N3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHus3M, 3KOcCUCTeMa, onocdepa, MeTadoIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TIOJIE3HBIC MCKOTIAEMbIE, TOTLIIMBO,
pecypcesl.

TexHomorus: XUMUYECKasi MPOMBIILIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOXO3IiCTBEHHOE MPOU3BOACTBO, MUIIEBAsI MTPOMBIIICHHOCTD,
dbapmaneBTUUECKas MPOMBIIIIEHHOCTb, MIPOU3BOICTBO KOCMETHYECKHX
MpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB, d3JEKTPOHHAs
IIPOMBILIJICHHOCTS, HaHoTexHonoruul JTAHPYEMBIE PE3VYJIbTATBI
OCBOEHUA TIPOTPAMMBI 110 XUMHWNU HA VYIJIYBJIEHHOM YPOBHE
CPEJIHEI'O OBILIET'O OBPA3OBAHIM A

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUM C CHUCTEMHO-ACSATEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS TpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
oOmiero o0pa3oBaHUsl BBIJIECTCHBI CIEAYIONIME COCTABISIONINE: OCO3HAHHE
OOyJaromMMUMHUCA POCCHMCKONW TPaKTAHCKOM MJICHTUYHOCTH,; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOTIPEIENICHUIO; HAIMYNE MOTHUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIME B OOIIECTBE TMpaBWIaMH HM HOpPMaMd TIOBEJCHHUS; HaJIU4Uue
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
’KU3HECHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
oOydJarommxcs B Mpolecce peayin3alui 00pa3oBaTeIbHON EITEIIbHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOW JESITEIBHOCTH
oOyyJaromuxcsi B MPOIECce pean3aluid o0pa3oBaTeIbHON JEATEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSAIKY;



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEJIUIO
OTE€UYCCTBECHHOMN XHMUM;

YBOXEHUS K MPOLECCY TBOPUECTBA B O0OJACTU TEOPUU MU IPAKTUYECKOTO
NPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTITEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHH M MOCIEIYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYIOBOU ACATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHUSI TOCJIEICTBUN U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COI[MAJILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOeCcCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAHUI IO XUMHUMU;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY WMHAMBUIYAJIbHON TpPaeKTOPUM
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKH 11€JIECO00Pa3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIC;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pELICHUSI BONPOCOB PAlMOHAIBHOTO MPUPOJIONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
IPUPOIHON cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJICICTBUS NPEANPUHUMAEMBIX JCUCTBUM U TPEAOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIUIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUs] 00 OKpYXKAloIlleM MHUPE KaK O €IUHCTBE MPUPOJbI U 4YeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHHS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOW 0a3bl MaTepUabHOM KYyJIbTYphbl, B PEIICHUH TJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTHUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4YJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;



MHTEpeca K MO3HAHUIO, UCCIE0BATENBCKOMN eI TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMbI MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4arouImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLICHAYYHbIE TMOHATHUS, OTPaKaoIIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBLHOM KOMMETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble Ppe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
NIEUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOoruvyeckKune JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUS M KPUTEPUU JJIs KiIacCUPUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,



CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBBIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakuy — TMPU PElICHUU Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aJ1ad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Ppa3IMYHbIX
METO/I0B IMO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4YHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACpIKaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYNBOCTb;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJbI MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

NpUOOpPETaTh OMBIT HCMOJIb30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KAyecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uHGOpMaIueil: MPUMEHATh MEXIpeAMeTHbIe ((usudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.



KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YYeOHbIe NeiCTBUS:

3a/1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOHU IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4H,

BBICTYNIATh C MPE3EHTAMEN pe3yJbTaTOB IO3HABATENBHOW JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MPoeKTa, U (HOPMyIHPOBATH BHIBOIbBI
N0 PEe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIIACOBAHMS IMO3ULIANA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH MpEAjaraéMblid alroput™M ACHUCTBUN IpuU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIIbCKUX 3aJ]a4y, BbIOMpaTh HauboJsee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIICCTBJIATH CAMOKOHTPOJIb JEATEIRHOCTH HAa OCHOBE caMoOaHajan3a |
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha Yri1yOJEHHOM
YpPOBHE Ha YpPOBHE CpeaHEero oOImero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HUCSCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI ICHCTBUM
10 OCBOCHHIO, HHTEPIPETAIIMA U IPeoOpa30oBaHUIO 3HAHHWMA, BHJBI JACATEILHOCTH
M0 TTOJTYYEHHIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHMK B Pa3IMYHBIX YICOHBIX
CUTYaIHsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAITUAX, CBA3AHHBIX ¢ XUMHUel. B
mporpaMme 0 XHWMHHM TIPEIMETHBIE pPE3yJbTaThl TPEACTABICHBI 10 TOJaM
U3YUYCHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHs»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYCHUHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM KOJIOTHUECKOM, SHEPTETUUECKON 1



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIuH, B o0ecrieueHnn paIMOHaIbHOTO
IPUPOJIONIOIB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpBI
YeJI0OBEKa, a TakKKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0pPOBBIO U IIPUPOTHON CpEJIE;

BJIAQJICHNE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboylouka aroma, s-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE H BO30YKIECHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIA CKENET, PYHKIUOHATbHAS
Tpynmna, paaudkal, CTPYKTypHble ¢opMynbl (pa3BEPHYThIE, COKpalIEHHEIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTphyecKas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTIJIEBOIOPOAIDI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHUYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHHS; TEOPUHU, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAaHEHUS
U TPEeBpALCHUS HHEPrud NpHU XUMHUYECKHX pEaklUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XMMHUH, MUPOBO33DEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUsI TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBIICHUI; MPEACTaBICHUS
O MEXaHU3MaxX XUMUYECKHX pEeaKIUi, TEPMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTrr, opueHTanTsl I u Il pona);
(aKTOJOrMYEeCKUE CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPaKTUYECKON
NESATEIIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAyYHBIX  M[PHUHIMIAX  XUMHYECKOTO
IIPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadOTKH HePTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE NPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBA, CTPOCHUS U CBOMCTB OPTaHMYECKUX COCANHEHUM;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCITIOJIB30BaTh XUMUYECKYI0 CHMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKLUMA U PACKPBIBaTh UX CYLUIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTAaBJICHHS
ANIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WILTIOCTPALUU
UX XMMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh NMPHUHAJJICKHOCTh M3YyUEHHBIX
OpraHMYEeCKMX BEIIECTB IO HX COCTaBY M CTPOEHUID K OIPEACIEHHOMY



KJIACCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HAa3BaHUS IS OTACIBHBIX
MPEJACTABUTEIICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHUJICH, TOIYOJ, TIUIEPHUH,
ATUJICHTJIMKOIb, (eHoJ, ¢dopManbAeTu, areTaabJerua, aieToH, MypaBbHHas
KHMCJIOTa, YKCYCHasi KUCIIOTa, CTE€ApUHOBAs, OJICMHOBAsI, NTAJIbMUTUHOBAS KHCIIOTHI,
[VIMIMH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWJIWH, JUBUHIII, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpTraHUYECKUX COEJUHEHMSIX (KOBAJICHTHAss U WOHHAsi CBs3b, G- U T-CBS3b,
BOJOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nyecKkue M XUMHYCCKHE CBONCTBA THIUYHBIX IPEACTABUTEIICH Ppa3IMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, IIMKIOAIKAHOB, aJIKEHOB, aJKaJUEHOB,
QJKWMHOB, apOMaTUYECKHUX YIJIEBOJOPOAOB, CIOUPTOB, AaJIbJACTHIAOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTBIX U CIIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJeBOJAOB (MOHO-, M- W IIOJHCAXapHJIOB),
WIUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBA3b  MEXKAY HUMU  YpPaBHECHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIMl C HCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI TOJTBEPKJaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COCTUHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTJIIEBOIOPOHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTHYECKOE IPUMEHECHHE TIPOTYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHUS CHUCTEMON 3HAHWHW O €CTECTBEHHO-HAYYHBIX
MeTOJiaX MO3HAHUS — HAOJIOJACHUN, U3MEPEHUH, MOJICIIMPOBAHUH, dKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) M YMCHHS IIPUMCHSThH OTH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHUS MIPUMEHSATH OCHOBHBIE omnepaluu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — JJIS U3Yy4CHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUM C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX TMPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IUMHCTBA MU,
HCIIOJIb30BaTh CHCTEMHBIC 3HAHMS 110 OPraHMYECKOH XUMHH ISl OOBSICHCHHUS H
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHUI: TPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSM XUMHUYECKUX PEAKIUN C UCHOJIb30BaHUEM (DU3UIECKUX



BeMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIECTBA), XaPaAKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XMMUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UIUMH  DKOJOTMYECKON  Oe30MacHOCTH  MOCJHEACTBUS ~ OBITOBOM |
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKon
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHHUIN
po0JIeM B CUTYaIHSIX, CBSI3aHHBIX C XMMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IUJIAHUPOBATh W TMPOBOJIHTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyYeHHE W M3YYEHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIVIEBOJOPOJOB PA3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIMNX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOJACHUEM TPABUII
O6e3omacHoro oOpalieHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM OO0OpPYIAOBaHHUEM,
dbopMynIMpoBaTh II€JIb HUCCJEAOBAHMS, TNPEJICTABIATh B pa3lIuyHON (dopme
pe3yJbTaThl IKCIIEPUMEHTA, AHAITU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0OJIaTh MPaBHUJIa IKOJIOTHYECKHU 11€J1eCO00pPa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOLIEH
MIPUPOJHOM CPEJIbl U JOCTHIKEHUA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUA HA KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIcI nokasarens [1J1K;

aHaJIM3UPOBATh 11EJE€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBINLJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAIUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, IHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadbaTeiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XAMUSDY OTPAXkKaKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTAX M TMO3HABAEMOCTH SIBIICHMM MOPUPOIBI, O MECTE€ U 3HAYEHUH
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
pa3BUTHSI, B pEUIEHUU MPOOJIeM SKOJOTHUYECKON, DHEPreTUYeCKON M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB, HOBBIX
HMCTOYHUKOB DHEPruHu, B OOECIECUCHHH PAllMOHAIBLHOIO MPUPOAOIOIL30BaHUs, B
dbopMHpOBaHUN MHPOBO33PEHHUS W OOIMIeH KyJbTypbhl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOIHOMN

cpene;



BJIAJICHUE  CUCTEMOM  XHMMHUYECKUMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOTIOJIAralOIINE TMOHATUS — XUMUYECKHMH DJJIEMEHT, aToM, SApO aroMa,
U30TOIIbI, JICKTPOHHAsE 000JI0UKA aToMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aToMa, TuOpuIu3als aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJIEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIIECHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WMOHHAsg, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUINYECKAsl PEHIETKA, XHUMHUYECKasl PpEaKkuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJMUTHI, JJEKTPOJUTHYECKAs JUCCOUMALNSA, CTENEHb JUCCOLMALINH,
BOJIOPOJIHBI TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOW dddeKT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUIECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJUTHUUYECKOM TUCCOLUALNM, NEPUOIUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHEHUS U
MPEBPALIEHUS] SHEPTUU NPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUU S3BIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHUs, JIeKAIIME B OCHOBE IIOHWMAaHUs
IPUYAHHOCTA U CHUCTEMHOCTHM  XUMMYECKUX  SIBJICHUW;  COBPEMECHHBIC
IPEJICTABJICHUS] O CTPOCHHUM BEILIECTBA HA AaTOMHOM, WOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIDHOM  YPOBHSIX; NPEACTABICHUS O MEXaHU3Max XUMHUYECKHUX
peakuui, TEPMOAUHAMUYECKMX M  KHHETUYECKHUX  3aKOHOMEPHOCTSAX  HUX
IPOTEKAHUs, O XUMHUYECKOM PaBHOBECUM, PACTBOpPAX U JUCIIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
MCIIOJb30BaHUN BAKHEUIINX HEOPTAHMYECKUX BEILECTB B OBITY U MPAKTUYECKON
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XHMHYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUSA MPH
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHS HCMOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (GOpMyJd  BEIIECTB H YPaBHCHMM XHMMHUYECKHX  PEaKIUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUSI OTACIBHBIX
BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEISATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCJMHEHHSX, BUJ XMMHUYECKOW CBSI3U (KOBaJICHTHAs,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), THUI KPUCTAUIMYECKON PpEmIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKOH peIETKH, OOMEHHBIA U
JIOHOPHO-AKIIEMITOPHBIM MEXaHU3MbI 00pa30BaHKs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KIACCU(PUIMPOBATh:  HEOPTaHUYECKHUE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIIUH 110 PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyromyux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHIO
CTETICHEH OKWCIIGHUS OJJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTajau3aTropa |



JPYTHE); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALIUN
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUML;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa /I,
N. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, O0OBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIIUU;

cOpPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OHJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[lepuomnueckoir  cucremsr  J[.H. MenpaeneeBa,  UCIONB3YS  NOHATHUS
«IHEPTeTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opouTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay,
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coeuHeHnd 1o nepuogaMm u rpynnaMm llepuomnueckoint cucremsr [ N.
MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JI0YEK;

chOpPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE TI'€HETUYECKOM CBSA3M MEXJIY HEOPraHWYECKMMH BEIIECTBAMH C
IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUM;

C()OPMUPOBAHHOCTb ~YMEHHUSl PACKpPbIBATh CYUIHOCTb:  OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
TUX PEAKUUH; peakuuidl HMOHHOTO OOMEHa IyTEM COCTaBIIEHHUS HMX MOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  yPAaBHEHMM;  pEakUud  TUAPOJIN3a;  pEaKUuui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

C()OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIHUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS! CKOPOCTH XMMHYECKOM peakuuu B 3aBUCUMOCTH OT Pa3JIMYHBIX
($akTOpOB, a TaKXKe XapaKTep CMEILEHUS XUMHUUECKOI0 PaBHOBECHSI 10/] BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuHuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTb XUMHUYECKHE pEaKluHu,
JeXallie B OCHOBE NPOMBIIUIEHHOTO TMOJYYEHHS] CEPHOM KHCIIOTBI, aMMHaKa,
oOmMe HayyHble MPUHLMIBI XUMUYECKMX MPOU3BOJICTB; LIE€JIECO00Pa3HOCTD
NPUMEHEHUsI HEOPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIAJIEHUS CHUCTEMOW 3HAHUW O METOJaX HAay4YHOIo
MO3HAHUA SIBJICHUI NOpUpoAbl — HAOIIOJEHUE, W3MEPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAaHUM BEILECTB
U 118 OOBSICHEHUS XHMHUYECKUX SBJICHHMH, HMMEIOIIUX MECTO B THPUPOJE,
MPaKTUYECKOH AESITEIIbHOCTH YeJIOBEeKa U B OBCEIHEBHOM KU3HH;

c(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHYECKUX 3HAHHUM C
MNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0o0siee 0OCO3HAHHOTO TOHMMaHUS MaTepUaIbHOIO €AMHCTBA MUPA;



c(OPMUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHI: C HCHOJB30BAHUEM
MOHATUM «MacCOBasi IOJIS BELIECTBA B PACTBOPE» U «MOJISIPHAsA KOHLIEHTPALUS»;
MaccChl BELIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEUIECTB; TEIUIOBOTO 3(dekTa
peaKkuuy; 3Ha4€HUs BOJOPOIHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
W3BECTHOM CTENEHBIO AMCCOLMAIMM, Macchl (00bEMA, KOJIMYECTBA BELIECTBA)
MPOAYKTa PEAKLUHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JTAHO B BHUJE pacTBOpa C
OTIpe/IeIEHHON MAaCcCOBOM JTOJIEM PacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpHMECH); JOJM BbIXOJA NPOAYKTa PEaKUHH; OOBEMHBIX OTHOIICHHM
rasos;

c(OpMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEFHO IJIAHUPOBATH M TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (IIPOBEACHHME  pEeaKkuMid  HOHHOro  OOMEHa,
IIOATBEPKACHNE KAYECTBEHHOI'O COCTaBa HEOPTraHWYECKUX BEILECTB, ONPEACICHNE
Cpelbl pacTBOPOB BEIIECTB C ITOMOIIBIO WHJIWKATOPOB, W3YyYEHHUE BIIUSHHUA
pa3nuyHBIX  (PAKTOPOB HA CKOPOCTb XHMHUYECKOW pEaKIMu, pEeIICHUe
HKCIIEPUMEHTAJIFHBIX 3a7ad 1o Temam «Metammey u  «Hemeramnsy) ¢
coOJII0IeHHEM TpaBUJl 0€30MacHOro oOpallleHusl ¢ BEUIECTBAMU U Ja00paTOPHBIM
o0opynoBanueM, (opMyaupoBaTh IIelb HMCCJIENOBAaHUS, TPEJCTABISATh B
paznuyHOi dopMe pe3yabTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPABUIIA MOJIb30BAHUS XUMUYECKOU
nocyol W JabopaTOpHBIM O0OpyAOBaHUMEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBUM C HUHCTPYKIUSMH IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX
OMBITOB, 3KOJIOTMYECKH LEJIECO00pa3HOro TMOBEACHHUS B OBITY U TPYIOBOU
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOM
Cpelbl M JOCTHXKEHHMS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTb
TOKCUYECKOI'O JIEUCTBUSI HA YKUBBIC OPTaHU3MblI ONMPEACIEHHBIX HEOPTAaHUYECKUX
BEIECTB, MOHMMasA cMbIci nokazarens [1K;

c(hOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH II€JICHANPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, MHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadaThiBaTh €€ W UCIOIb30BaATh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.
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YuebHo-MmeToanueckuii komiuiekT (YMK) nis yunresst

1.1. OcHOBHBIE y4eOHbIC U3TAHUS

Kypc «Xumust B 3a71a4ax 1 HKCIIEPUMEHTAX» PEaTU3yeTcsl Ha OCHOBE yU€OHUKOB 10
XUMUH, BKIIFOUEHHBIX B JIEUCTBYIOMUNA (PenepanbHblil nepedeHs yueoHnkon (OIIY). B
2025-2026 yyebnoMm roay npu Beioope YMK HeoOX0oaumMo pyKOBOICTBOBATHCS
npukazoM MunnpocsemieHus: Poccun ot 26.06.2025 Ne 495, yrBepauBimmm
denepanbHbIil IepeueHb YUeOHUKOB .

ba3oBblii ypoBeHb:

VYuebnuk «Xumus. 10 kmace» (6a30BbIi ypoBeHb) — U3 AeicTByomiero OITY.
VYuebnuk «Xumus. 11 kmace» (0a30BbIi ypoBeHb) — u3 aeiictyromiero OITY.

Yriay0aéHHblIi ypoBeHb (IIPH peain3aluu Kypca Ha NPo(uJIbHOM YPOBHeE):

VYyeOnuk «Xumus. 10 kinacey» (yriayOn€HHbIN ypOBEHb).
Vyeonuk «Xumus. 11 kmacey» (yriyOJ€HHbBINA YPOBEHB).

Pexomenayemasi iunusi Y MK (111 Be16Opa 00pa3oBaTebHON OpraHU3aluei):




Jlunusa YMK ABTOPBI HN3parenncTBO

O. C. I'abpuemnsn, I'. I'. JIbicoBa, U.
Kitaccuueckast TMHUS I'. OcTpoyMOB Hpoda / [Tpocsenienue
«JIMHUS KU3HN» B. B. JIynun, T. B. PeixoBa u ap. [Ipocsemenne

B kauectBe npumepa ucnosb3zoBanus YMK O. C. I'abpuensiHa B paboueli nporpamMmme
o xumuu st 10—11 knaccoB ykazanbl yueOHUKH «XuMus, 10 kimace» u «Xumus, 11
kiace» (OO0 «IPODA»; AO «M3narensctBO «IIpocBeiienuey) .

1.2. DuexTponHsbie GopMbl yueOHUKOB (DY)

B cootBercTBUM ¢ mpukazoM Ne 591 ot 25.08.2026, 1151 KCOJIB30BaHUS JIOITYCKAOTCS
AJeKTpOHHbIE (GopMbl yueOHUKOB (DDY), Bxodiue B yTBepKIEHHDIN deepanbHbIN
MIEPEUYCHb JICKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB .

I1. DaekTpoHHbIe 00pa3oBarebHbIe pecypcol (JOP)

B cootBetcTBUM ¢ pukazoM Ne 591 ot 25.08.2026, npu peanuzanuu padbouei
pOrpaMMbl MOTYT UCTIOJIB30BATHCS JIEKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHI U3
(denepabHOTrO NMEPEYHsl, JOMYIEHHOTO K UCIIOIb30BaHUIO

Tunst IOP, BKIIOYEHHBIX B IIePeYeHb:

OHnalH-KypChl IO XUMUH;

DneKTpoHHBIC YUEOHUKH U Y4eOHbIE TTOCOOUS;
VY4eOHO-MeToANYECKHE MaTepUabl;
NHTepakTUBHBIC TPEHAXKEPHI U 3a/IaHUS;
Marepuanst aiist noarorosku kK BITP u THUA .

Pexomenayembie JOP 1is1 Kypca « XumMus B 3a1a4aX M IKCIIEPUMEHTAX»:

WHTepakTUBHBIE BUPTYaJIbHbBIE JTA0OPATOPHBIE U MTPAKTUYECKHUE PAOOTHI HA
yrayOonéHHOM YPOBHE IO YYEOHOMY MPEeIMETY « XUMUS») —
https://content.edsoo.ru/lab/ ;

Meroanueckue HHTEPAKTUBHBIE KEHChI MO XUMUU (B ToM uucie s 10—11 kimaccoB) —
https://edsoo.ru/metodicheskie_keisy/ ;

Metonnueckue kerchl: «Xumus v xku3Hby (10—11 knacesl), « CKOpOCTh XMMUYECKOM

peakumn» (1011 knaccer), «Knaccudukanus xumudeckux peakiuii» (10—11 kmaccsr) .

II1. MeToagnueckue MaTepuabl JJs YYUTEIA

3.1. IlporpaMmMHO-MeTOANYECKHE TTOCOOUS


https://content.edsoo.ru/lab/
https://edsoo.ru/metodicheskie_keisy/

denepanbHbie padoune mporpamMmb mo xumuw s 10—11 kmaccos (6a30BbIid 1
yIIyOJIEHHBIN YPOBHHM ), pa3MeniEéHHbIe Ha opTaiie «EnuHoe coaeprkanue o01ero
oOpaszoBanusi»: https://edsoo.ru/rabochie-programmy/ ;

Konctpykrop pabounx nmporpamm mo xumuu: https://edsoo.ru/konstruktor-rabochih-
programm/ ;

MeToaudeckre mocoous Mo yueOHOMY MpeaMeTy «XuMush»: https://edsoo.ru/mr-

himiya/

Mertoaunueckue pekomenaanun ®I'bHY «MHCTUTYT coaep:KkaHUsA U METO0B
o0yuenusi umenu B. C. JlenneBa»:

Y4eOHo-MeToAMYEeCKOe 0OecTieueHUE MPOIIECCOB MPENOAaBaHMsI XUMUH, OUOJIOTHH,
(GU3UKK HA YPOBHSAX OCHOBHOI'O OOILIETO U CPEAHETO O0IIero 00pa3oBaHus C
BKJIFOUEHHEM JIOMOJIHUTEILHOTO MHXEHEPHOT'O KOMIIOHEHTA : METOIMYECKHE
pexomennanuu / H. A. 3arpanuunas, JI. A. [lapmytuna, A. A. Skyra, A. C.
['opoaenckas, O. H. JloreuHnoBa. — MockBa : ®I'bHY «MHcTUTYT conepkanus u
METO/I0B 00yueHus», 2024. — 73 c. ;

Cucrema OLEHKH JOCTHKEHHN IUTAHUPYEMBIX IPEIMETHBIX PE3YJIBTATOB OCBOCHUS
yueOHoro npeamera «Xumusi». CpeaHee oOiiee 00pa3oBaHUE : METOAUYECKUEC
pexkomengauuu / H. A. 3arpannunas, A. C. I'oponenckas. — 80 c. ;

Xumus (yrityon€HHbiil ypoBeHb). Peanuzanus tpedosanuii ®I'OC cpeagnero oOiero
oOpazoBanus : MeToauueckoe nocooue ans yuurens / A. A. Kasepuna, M. I
Cnactuna. — 100 c. .

3.2. ImpakTu4ecKkue MaTepuaJibl

COopHUKY 3aJaHUH U yIIpaXHEHUH 110 XUMUU (B ToM uncie «OO01as XumMus B TeCcTax,
3agavax, ynpaxkHenusx. 11 kmace»y — O. C. IN'abpuensn, U. I'. OctpoymoB) ;
KoHTpoibHBIE U TPOBEPOUHBIE PAOOTHI K YUEOHUKAM XUMUH

3agaun no xumuu U criocoObl ux pemrenus (O. C. 'abpuensn, I1. B. Pemeros, U. T'.
OcTtpoymoBa) ;

[Toypounsle muianbl o yueOHukaM xumuu ais 11 kiaccea .

3.3. MarepuajibHO-TeXHUYECKOE 00ecnevyeHue

ObOopynoBaHne U peaKTUBBI:

KOMITJIEKThI XMMHYECKOM ITOCYIBI M PEaKTHUBOB IS MPAKTHUSCKUX padboT (TipH
yrayOn€HHOM U3YYCHHUH JTOMYCKASTCsl MHANBUYyaIbHOE BBITIOJHEHHE PadoT) ;
[Mudpossie mabopaTopun ¢ KOMILIEKTOM JaTYUKOB.

udgposbie pecypebl:

HHTepakTUBHBIC JOCKH / IPOSKIIMOHHOE 000PYI0BaHUE;
KommbroTeps! / muadmeTs! aiist padbotel ¢ DOV u D0P;
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JlocTym kK BUpTyaJIbHBIM JTa0OpaTOpusaM Ha nopraiie «EnuHoe comepikanue 00Iero
00pa3oBaHUs .

V. Cnincoxk pekoMeHayeMOoi JJUTePaTypPbl AJIs1 YUUTEs1

. ®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
denepanuny.

. IIpuka3z Munnpocsemenusa Poccun ot 25.08.2026 Ne 591 «O6 yTBepx)aeHun
denepanbHOro MEpEeyHs EKTPOHHBIX 00pa30BaTEbHBIX PECYPCOB...) .

. IIpuka3z Munnpocsemenus Poccun ot 10.11.2025 Ne 808 «O BHECEeHMN U3MEHEHUI B
HEKOTOPbIE IPHUKA3HL...)»

. IIpuxa3z Munnpocsemienus Poccuu ot 08.10.2025 Ne 729 «O BHECEHUU U3MEHEHU B
HEKOTOPbIE MIPUKA3BL...) .

. [Ipuka3z Munnpocsemenus Poccun ot 26.06.2025 Ne 495 «O6 yTBep)aeHUU
(denepanbHOro NepeyHs y4eOHUKOB...) .

. @enepasibHBII rocyAapCTBEHHBIN 00pa30BaTENbHBIN CTAHAPT CPETHErO OOLIETO
obpazoBanus (PI'OC COO).

. @enepasibHasg oOpa3oBaTelibHas IporpaMMma cpeHero oomero oopazopanus (OOII
COO).

. @enepanpHas paboyasi mporpaMma cpeiHero ooiero oopazopaHus. Xumus (0a30BbIN
ypoBeHb) (it 10—11 kiaccon)

. @enepanpHas paboyasi mporpaMma CpeiHero o01iero oopa3oBaHus. XUMUs
(yriyonénnbiii ypoBenb) (s 10—11 kimaccos) .

10.Meroanueckue pekomernannun ®I'BHY «MCMO um. B. C. JlenneBa» 1o

npenoAaBannio XxuMuu Ha ypoBHax COO .
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

. B coorBerctBumM ¢ IIpukazom MunucrepcrBa npocseuienus Poccuiickon
®enepauuu ot 23.08.2026 Ne 591 "OO yrBepx)aeHUU (enepaibHOro MepeuHs
AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, NOMYIIEHHBIX K UCIOJIb30BAHUIO TIPU
peanu3audyd MMEIOIUX TOCYAapCTBEHHYIO aKKpEAUTAIMI0 00pa30oBaTEIbHBIX
IporpaMM HA4aJbHOTO OOILEro, OCHOBHOIO OOWIEro, CpeaHEro OOIlero
oOpazoBaHus".

o 1.000 «MobunbHoe DnexktponHoe O6pazoBanue”. Xumusl0 kinacc (6a30BbIif
YPOBEHb)

o 2.000 «MobunsHoe Dnekrponnoe Obpazopanue". Xumusl0 11 kmacc
(6a30BbIit YpOBEHB)
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