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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero oomero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero oOpa3zoBaHuUs
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom KoHrenmuu mnpemnoaaBaHus
y4eOHOro mpenMera «XHUMHS» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoi
®denepauyy, peanu3yOIIUX OCHOBHbIE 00Opa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBIX TNOJIOKEHUN «CTpaTernn pas3BuUTUs BOCIHMTAaHMS B Poccuiickoil
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoOAXO0/0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oO1iel crpaTeruy 00y4YeHus, BOCIUTAHUS U pa3BUTUS OOYYAIOMINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUsT U TpeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITY CKHUKAMH
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YEJIOBEeKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcss Ha YPOBHE CPEIHEr0o OO0IIero oOpa3oBaHHs CPEJCTBAMHU YUCOHOTO
npeaMera «XUMHUSD, COJIep)KaHUEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme MO XMMHUU € Y4ETOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYEHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C y4ETOM
o0mMX 1eMell M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYyIO pojb B
COBPEMEHHOW HUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpYKAloIIeM MHpPE Kak O €IUHCTBE
IPUPOJIBI U YeNOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAKOLIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacTbIO MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBliEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHEr0 OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3YYEHHI0 Yy4eOHOro Marepuana H OO0yCIIOBI€Ha
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuH BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB JO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUWA. B Kypce OpraHMueckod XUMHM TMOJYyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MIPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIHUH.

[lox HOBBIM yTriOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYaronuMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HUIIHM,



riy0oke TMOHATh HUCTOPUYECKOE H3MEHEeHHEe (QYHKIMI 3TOro 3akoHa — OT
o06o01m1aromiel 10 00BACHSIONIEH U MPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHUN O Ba)XKHEHIIMX BeIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJOTUYECKUA U TPUKIAJTHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHUMOCBSI3M XUMHUHU C
JPYTMMHU HayKamH, PacKpblBalOT €€ pPoJib B IMO3HABATEIIBHOW M MPaAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAaXXEHUSI K IIPOIIECCY
TBOpYECTBA B 00JIACTU TECOPHUM W MPAKTUYECKUX MPUIIOKEHUN XHUMHH, TOMOTaroT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIHUBATh WH(MOpMAIUIO U
NPUMEHSIThL €€ Uil TIOMOJIHEHHWS 3HAHUM, pENICHUS WHTEIUICKTYaIbHBIX U
AKCTIIEPUMEHTAIIbHBIX MCCIIEA0BATEIbCKUX 3a7a4. B 1enom copepkanue yueOHOTO
npeaMera «XHUMHS»  JAaHHOTO  YPOBHS  H3YyYEHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YaIOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JIJISI TTOHUMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUalIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYeCKOro MHupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBJICHUNA IMYyTEM OKCIEpPUMEHTa U
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJOTUUECKUX Mpobiem, a
TaKke mpo0eM cOepeKeHUs YHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHus 3aga4  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALIUU
OOydJaronuxcs NPUHATHIE MPOTPAaMMON IO XUMHUHU TMOJXOJbl K OIpPEIACIICHUIO
CONlepKaHUs M TOCTPOEHHUS TIpPeIMeTa MpeayCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pPa3IMUHBIX BHUJOB JEATEJIBHOCTH: pelleHus mpobsieM, TOMCKa, aHajiu3a |
00paboTku nHGOpPMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

B mpakTuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IpU ONpeeIeHUN
COJIEPKATEIIbHOW XapaKTepUCTUKU LIeJIed H3y4YeHUs MpeAMEeTa HalpaBICHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOAUYECKOU TOYKH 3PEHUS TAKOW IOJAXOJ K OIPEHEIECHUIO LEIEU W3yYEHUS
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJISIMU HU3YyYECHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kmacchl) SBISIOTCS:



e (opMHpOBaHME CHCTEMbl XMMHMUYECKHUX 3HAHUH KaKk BakHeHIen
COCTaBJISIFOLIEH €CTECTBEHHO-HAy4YHON KapTHHBI MHUpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIC MOHATUS, (PyHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOGHHE M TMOHHUMAHHME CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHHE U Pa3BUTHUE NPEACTABICHUI O HAYUYHBIX METO/AAX [MO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpETEHHUS
YMEHHM OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEAHEBHOM KU3HH,

e pPa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e301macHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, copeprxaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
NPAKTHUYECKONH KOMIIOHEHTE COJIEp)KaHWsA OOydYeHHUs, OPHUEHTHPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BIAJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHHUSIMH aKTUBHOTO IOJIyYE€HUs 3HAHUI U NMPUMEHEHMsI UX B PEaIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJ]a4H, Kak:

ajanTtanusi o0yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopmupoBaHre y O0OyYarolmUXCs  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETEHIIN), UMEIOUIMX YHUBEPCAIbHOE 3HAUY€HUE U1 pa3IMYHbIX BHUOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOJUMBIX I TPUOOPETEHUS OIBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B I[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpeMEHHbIe MH(DOPMALIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAY4YHO-MTOMYJISIPHON MHPOPMALIMK XUMUYECKOIO COJIEPIKaHNUS;



dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOIIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcsi YOSKIEHHOCTH B TyMaHUCTHYCCKOM
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOIONOJIH30BAHUS, MTOTIOJHEHUS SHEPIeTHUECKUX PECYpCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIIIEHHUSI K TPHUPOJE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCITOJIb30BAHUS TIOMYYCHHBIX 3HAHWW Ui TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIUSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebGHOM mane cpemHero oOmiero oOpa3oBaHUsI MPEaMET «XUMUSH
0a30BOr0 YpOBHS BXOJUT B COCTaB MPEIMETHON 001acTu «ECTeCTBEHHO-HAYUHbIE
MIPEIMETBD).

Mecto yuebHoro npeamera «Xumus» B yueOHoM miiane COIL Ne2, punmana
MAOY «COULI Ne2y» paccuurtana B 10 knacce Ha 34 yaca, u3 pacuera — lyueOHbIi
qac B HEJEIIIO.



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IIPEBpALICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTIIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Anxaguensl: OytamueH-1,3 u metmnOyragueH-1,3: cTpoeHue, BakKHEUIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE H
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUSA), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHHMKHK YIJIIEBOAOPOAOB. [IpupoaHblii ra3 W NONMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €r0 MepepadOTKu.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOTeHONPON3BOAHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MONyYeHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaimme opranuieckue coeJUHEHNS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJa Ha OPraHKU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIIEHTJIUKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHOBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIINX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KHUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
nemnono3bl.  du3nueckue M XUMHUYECKHE CBOWCTBA Kpaxmana (TUIPOJIuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIMPTOB, KAa4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIIMPTOB (OKMCJICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA PaCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHn4eckiue COeTMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHWH, IIBETHHIC PEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpEeIMETHBIX CBA3EH MPHU U3YUYECHUU OPTaHMYECKON XMMHH B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHATHSA: SIBJICHUE, HAYYHBIA ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKONIAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI I10 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHbIM W TpeaMeTHbiM). HayuyHo-meTogudeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUHN JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, NPUCYIIMMHU LEITOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJbTYpbl U CHOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN yUYeOHBIX W TO3HABATENIBHBIX 3a/]a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUM, KpPOIMOTIMBBIX  IKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM W OCO3HAHWE MOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOr0 OOpalleHusi C BEIleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PELICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U Pe3yJbTaTaM TPYJIOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUA XUMHH  JIs
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBUMN U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTUBOCTOSITh HJEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PANMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3[aHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMN
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJTlydyaeMble 3HAHUA I aHaiu3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIETro MUpa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJOCTHOCTh HAYYHOM KapTHUHBI MHpa M CHEUUPUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4ueOHbIC NEeWCTBUs (TO3HaBaTEIbHbIE, KOMMYHHKATHUBHBIC,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHWS M YHHUBEPCAIbHBbIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KIACCU(PUKALMU BEIIECTB H
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XHUMHUYECKHX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEbHO C(OPMYJIMPOBAaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOW TEMBI B XOJ€ JUaJIOra W/WIH
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3ajad, BBIOUpaTh HamOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHSI»
OTPAXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BAICHTHOCTh, JIEKTPOOTPULIATEIHHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUECKUI Psill, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHMH HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIaccy/Tpynne CcoequHEeHUN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), JaBaTh WM Ha3BaHUS I10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



chOPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKECHUSI TEOPUU CTPOCHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUII0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbsi (He(Th, NTPHUPOAHBIN Ta3, Yroyib), CIOCOOBI HX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUuYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3aluCh ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIONATh  TpaBWja  JKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMasi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAaHHUSI 00 OCHOBHBIX JOCTYIHBIX METO/AaX TMO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

KoanuecTBoyacoB

Bcero KonTposbHbIepadoThI

Paznen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/ibHbIepeCypChl

IIpenmeT opraHn4YecKO XUMUH.

POII Poccuiickasg
AJIEKTPOHHAS IIIKOJIa

11 Teopust cTpoeHUsT OPraHUYECKUX 3 https://resh.edu.ru
coenunenuit A. M. bytneposa
Hroronopaznery 3
Pasnen 2.YraeBoxopoabt
21 [penenbHBICYTIIEBOIOPOIBI — ’ Pemry EI'D https://chem-
' AITKaHBI ege.sdamgia.ru/
POIII Poccuiickas
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru
MOBII (MockoBckast
AJIIEKTPOHHAS IIIKOJIA)
- Henpeae/bHbIE YIIEBOLOPOJIBL: 6 . https://school.mos.ru/

AJIKCHBI, AJIKaAUCHBI, AJIKWHBI

OTtkpsiThIil 0ank OUITN
https://fipi.ru

WutepakTuBHas paboyas

TeTpaab

https://edu.skysmart.ru/
Pemry EI'D



https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://school.mos.ru/
https://edu.skysmart.ru/

https://chem-
ege.sdamaqia.ru/
2.3 ApomMaTHYEeCKUEYTIEBOI0POABI 2 Pemry EI'3 https://chem-
' P y HOPOA ege.sdamgia.ru/
IIporpamma juist
CO3/1aHUS MTPE3EHTAINH
24 HpuposHbple HCTOYHNKH 3 MicrosoftPowerPoint;
' YIJIEBOIOPOAOB U UX IepepadoTKa HurepakTrBHas pabouast
terpans https://edu.skysmart.ru/
Hroromnopazaeny 13
Pazjnen 3.Kuciopoacoaep:xanueopranuyeckuecoeIMHeHUs
OTtkpsiThiil 6ank OUITA
https://fipi.ru
3.1 Crupter. @enon 3
Pemy EI'D https://chem-
ege.sdamgqia.ru/
OTtkpsiThIil 6anK OUTTA
39 Anpaeruasl. KapOoHOBBIE 7 https://fipi.ru
' KUCTO0ThI. ClioKHbBIE YPUPBI Pemry EI' https://chem-
ege.sdamgqia.ru/
[Iporpamma st
CO3JaHusl MIPE3CHTALINU
3.3 YTIeBOE! 3 MicrosoftPowerPoint;
Hroromopasaeny 13
Pa3nes 4.A30Tcoaepkamimeoprann4ecKuecoeInHeHus!
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 OtkpsiThiil 6ank OUITN



https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

Uroronopaszneny

https://fipi.ru

WNHuTtepakTuBHas paboyas
TETpaab
https://edu.skysmart.ru/

Paspnen S5.BbicokoMoOJIeKy IsIpHbIeCOeIMHEHUSA

[Iporpamma ansa coznanust
Mpe3eHTalNU
MicrosoftPowerPoint;

5.1 [Tnactmaccel. Kayuyku. Bojgokna 2 1
HTEpaKTHBHAs paboyas
terpans https://edu.skysmart.ru/
Hroronopazneny 2
OBIIEE KOJIMYECTBO YACOB 10 34

I[TPOTPAMME



https://edu.skysmart.ru/
https://edu.skysmart.ru/




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne KosanyecrBouacos
o/ Temaypoka Bce  Konrtpoabnbiep  IIpakruyeckuep
u ro a0doThI adoThI

Haranzyu
eHUA

J1eKTPOHHBbIeNU(PPOBbICOOPA30OBATEII
bHbIEpecypchl

Paznen 1.Teoperuueckue
OCHOBBI OPraHUYeCcKOM

XUMHH

[Ipenmer opranndeckoin 1
XHUMHHU, €€

BO3HUKHOBEHHE, Pa3BUTHE

1 3HAYCHUE

[Iporpamma 1151 cO31aHUS IPE3EHTALIMI
MicrosoftPowerPoint;

Teopus crpoeHus

OpraHUYECKUX

coeqrueHui A. M. 1
byrtneposa, €€ OCHOBHBIE
MIOJIOXKEHUS

POII Poccuiickas 31eKTpoHHAs IITKOJIA
https://resh.edu.ru

[Ipencrasnenue o
KJIacCU(pUKALUN

OpraHMYECKUX BEIIECTB.
Homenxknarypa 1
(cuctemarnueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEILECTB

Paspnen 2.Yriaesogopoanbl
AJTKaHBI: COCTaB U 1

CTpOCHHE,

WntepakTuBHas pabouas TeTpaab
https://edu.skysmart.ru/

PO1III Poccuiickas a1eKTpoHHAs MIKOJIa
https://resh.edu.ru



https://resh.edu.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/

TOMOJIOTUYECKUH P

Mertan u 3TaH —
IIPOCTENIINE
MIPEICTABUTENH AJIKAHOB
AJKEHBI: cOCTaB U
CTpOEHHE, CBOMCTBA

[Iporpamma 1151 cO31aHUS IPE3EHTALIMU
MicrosoftPowerPoint;

Peury EI'D https://chem-ege.sdamgia.ru/

OTUJIEH U IPOIUIEH —
MpoCTenIIne
NPEJCTaBUTEIIN AJIKEHOB

POII Poccuiickas 31eKTpOHHAS IITKOJIA
https://resh.edu.ru

IIpakTnyeckas padora
Ne 1. «ITomyuenue
ATUJIEHA U U3yUYEHUE €T0
CBOMCTB»

Pemry ET'D https://chem-ege.sdamgia.ru/

Ankanuensl. bytaauen-

1,3 u metunOyTanuen-1,3.

[Tonyuenne
CUHTETHUYECKOI0 KayuyKa
Y PE3UHBI

POII Poccuiickas 31eKTpoHHAS IITKOJIA
https://resh.edu.ru

10

AJKUHBL: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PS/I.
Auerniied —
MPOCTEUIUUIIPEICTABUTE
JIbAJJKUHOB

MDOBII (MockoBCKas 2IeKTpOHHAs IIKOJIA)
https://school.mos.ru/

11

Brruncnenus no
YPaBHEHUIO XUMUYECKOM
peaKuuu

Pemry ET'D https://chem-ege.sdamgia.ru/

12

ApeHbl: 6EH30J U TOTYOII.

POII Poccuiickas 31eKTpoHHAS IITKOJIA
https://resh.edu.ru



https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://school.mos.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/

TOKCUYHOCTH apEHOB

13

I'eneTnueckas CBA3b
YIJIEBOAOPOJOB,
MIPUHAJIECKALNUX K
pa3IMYHBIM KJlaccam

MDBUI (MockoBcKast 2JICKTpOHHAS IITKOJIa)
https://school.mos.ru/

WntepakTuBHas pabouas TeTpaab
https://edu.skysmart.ru/

14

[TpupoaHbIe HCTOUHUKH
YTJIEBOJIOPOOB:
IIPUPOJHBIN ra3 u

NOITy THBIE HEPTSIHBIE
ras3bl, HepTh ¥ MPOIYKTHI
e€ mepepaboTKu

[Iporpamma 1151 cO31aHUS IPE3EHTALIMT
MicrosoftPowerPoint;

15

[IpupoHbIE HCTOYHHUKHU
YTIEBOIOPOAOB:
IIPUPOJHBIN ra3 u

MOy THBIE HEPTSAHBIE
rasbl, HepTh U MIPOTYKTHI
e€ nepepaboTKH

POII Poccuiickas 31eKTpoHHAS IITKOJIA
https://resh.edu.ru

16

KonTposbnas padora 1
0 pa3zeny
«YTIeBogopoas»

Pemry ET'D https://chem-ege.sdamgia.ru/

17

Pasznen
3.Kucsopoacoaep:xammue
OpraHuveckKue
coennHenuslIpenensHbIe
OIHOATOMHBIC CIIUPTHI:
METaHOJI U 3TAHOI.
Bonoponnas cBs3b

POII Poccuiickas 3ieKTpoHHas IITKOJIA
https://resh.edu.ru

18

MHOroaToOMHBIE CITUPTHI:

Pemry EI'D https://chem-ege.sdamgia.ru/



https://school.mos.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/

OTUJIICHTJIMKOJIb U
TIIULCPHUH

DeHOJI: CTpOEHUE
MOJIEKYJIbI, PU3UYECKUE U

MDBUI (MockoBcKast 2JICKTpOHHAS IITKOJIa)
https://school.mos.ru/

19
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE
AJLIEruam:
20 T —_— POII Poccuiickas 3neKTpoHHAs IIKOJA
P ACTHA https://resh.edu.ru
anerajgbAerui. AueToH
OIHOOCHOBHBIE
npeenbHble KapOOHOBBIE .
21 pea P Pemy EI'D https://chem-ege.sdamgia.ru/
KHCJIOTBI: MypaBbUHAas U
YKCyCHas
IpakTnyeckas padora
22 Ne 2. «CoticTBa pacTBopa Pemry EI'D https://chem-ege.sdamgia.ru/
YKCYCHOM KHCIIOTBI»
C MD3BUI (MockoBcKast 2JIeKTpOHHAS IIIKOJIa)
TCapuHOBAA 1 https://school.mos.ru/
OJICMHOBAsI KUCJIOTHI, KaK
23 HPCICTABHTEH BHICIIHX WHTepakTuBHAs pabodast TeTpah
https://edu.skysmart.ru/
KapOOHOBBIX KHUCIIOT
Mputa Kak COJTH BBICIITUX
[Tporpamma jy1st co31aHMs IPE3EHTAIIUN
24 KapOOHOBBIX KHCIIOT, UX MicrosoftPowerPoint:
MOIOIIIEE NEHUCTBUE ’
CrnosxHble 3(Upbl Kak
MIPOU3BOTHBIC
25 KapOOHOBBIX KHCJIOT. Pemry ET'D https://chem-ege.sdamgia.ru/

lMupponuzcnokHBIXAUPO
B



https://school.mos.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://school.mos.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia.ru/

26

JKupsr: rTunpoinus,
IIPUMEHEHHE,
Ouosornyeckas poib
KUPOB

POII Poccuiickas 3ieKTpoHHAS IITKOJIA
https://resh.edu.ru

27

YrieBoasl: COCTaB,
KJIaCCH(UKAITHUSI.
Baxnueiimme
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

MDOBUI (MockoBcKas 3JIEKTPOHHAS IIKOJIA)
https://school.mos.ru/

28

Kpaxman u nemronnosa
KaK IMPUPOAHbBIE
HIOJIUMEPBI

[Iporpamma 1151 cO31aHUS TPE3EHTALIMI
MicrosoftPowerPoint;

29

KonTpoabHasi padora 2
1o pazjaeiy
«Kucnopoacoaepxaine
OpTraHUYECKHE
COCIMHCHUS

Pemry ET'D https://chem-ege.sdamgia.ru/

30

Paznen
4.A30TCOoA€epKALINE
OpraHuvecKue
coeMHeHus

AMMHBI: METHJIAMHH U
aHUJINH

POII Poccuiickas 31eKTpoHHAS IITKOJIA
https://resh.edu.ru

31

AMHHOKHCIIOTHI KaK
am(poTepHbIe
OpTraHUYECKHE
COE€IUHEHMS, UX
OMOJIOrHMYeCKOe 3HAUCHHE.
IlenTn bl

POII Poccuiickas 3ieKTpoHHas IITKOJIA
https://resh.edu.ru



https://resh.edu.ru/
https://school.mos.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://resh.edu.ru/

benku xak npupoaHsie
32 BBICOKOMOJICKYJISIPHBIC
COEIMHEHUS

[Iporpamma 1151 cO31aHUS IPE3EHTALIMU
MicrosoftPowerPoint;

Pasznen
5.BbICOKOMOJIEKY A PHbI
€ CoeJMHEeHUs

33 OCHOBHBIE ITOHATHSI
XAMUH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

OCHOBHBIE METO/IBI
CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN.
[TnacTMaccel, KayqdyKH,

BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

Peury EI'D https://chem-ege.sdamgia.ru/

POII Poccuiickas 31eKTpOHHAs IIKOJIa
https://resh.edu.ru



https://chem-ege.sdamgia.ru/
https://resh.edu.ru/

KoHTposibHbIe U IpaKkTHYecKne padoThl

OueHo4YHbIH MaTepuaJl

O1neHKa TUCHMEHHBIX KOHTPOJIBHBIX PaboT

OrneHka «5»:

OTBET IOJIHBIN U TPaBWIBHBIN, BO3MOXHA HECYIIECTBEHHAsS OLTHOKA.

Orenka «4»:

OTBET HEMOJIHBIN UIH IOMyIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OIIUOOK.

Onenka «3»:

paboTa BBITIOJIHEHA HE MEHEe YeM HaAIOJIOBUHY, JAOMYIIEHA OJJHA CYIIIECTBEHHAs OIIMOKa U MPU ITOM JIBE-TPU HECYIIECTBEHHBIE.
Orenka «2»:

1.paboTa BBITIOJIHEHA MEHBIIIC YeM HAITOJIOBUHY HMJIU COJCPKUT HECKOJIBKO CYIIECTBEHHBIX OINOOK;
2. paboTa He BBINOJIHEHA.

[Tpu olieHKe BBIMOJHEHNUS TUCbMEHHONW KOHTPOJIBHOM paboThl HEOOXOUMO YUUTHIBATh TPEOOBAHUS €MHOT0 Op(orpapuueckoro pexuma.

KonTpoabsHnas padora Ne 1 mo treme «Yr/ieBoI0opoabD»
Bapmuanr 1

Yacte A. TecToBbsie 3agaHus ¢ BBIOOpOM OTBeTa. 3a 3aanue 1 6ann



1. Ykaxute o011yro ¢GopMyIily aJKeHOB
1) CnH2n +2 2) CnH2n 3) CnH2n—2 4) CnH2n -6

YKaXuTe K KaKOMY KJIacCy OTHOCHUTCS yriaeBoaopoa ¢ hopmyinoit CH3 — C = CH2

|
CH3

1) ankaHOB 2) aIKeHOB 3) aJIKUHOB 4) apeHOB

3. YkaxuTe Ha3BaHUE U30Mepa ISl BemecTBa, popmyna kotoporo CH3 - C=C — CH3

1) nentun-2 2) 6yran 3) OyreH-2 4) Oyrun-1

4. YKaxxuTe Ha3BaHHE TOMOJIOTa JJI 6YTaHa

1) O6yten 2) Oytun 3) npomnan 4) nporneH

5. YkaxkuTe Ha3BaHUE BELIECTBA, JIs1 KOTOPOTO XapaKTepHa PEaKIysl 3aMEeIIeHUs

1) rexcan 2) rekcen-1 3) rekcun-1 4) rekcaguen-1,3

6. YKaxuTe Ha3BaHUE BEILLECTBA, JUIsl KOTOPOIO XapaKTEPHA PeaKusl THIAPUPOBAHUS
1) metan 2) npomnan 3) nporeH 4) 3TaH

t, Pt +HCI



7.Ykaxute ¢popmyiny Bemecta X B nienouke npespanienuii C3H8§ — CH2 = CH — CH3 — X

1) CH2CI — CHCI — CH3 2) CH3 — CCI2 — CH3 3) CH3 — CHCI — CH3
4) CH2Cl — CH2 — CH3

8.yKa)KI/ITe, COTVIACHO KaKOMY IpaBUIly OCYHICCTBIIACTCA IIPUCOCANHCHUC TAJIOTCHOBOAOPOAOB K HECCUMMCTPHUYHBIM AJIKCHAM

1) Bropua 2) Kyueposa 3) 3aiinieBa 4) MapkoBHUKOBa

9.Ykaxute GopMyJIbl BEIIECTB, KOTOPHIE BCTYMAIOT B PEAKITUIO APYT C IPYTOM

1) C3H8 u 02 2) C2H4 u CH4 3) C4H10 u HCI 4) C2H6 u H20

10.0Omnpenienute, CKOJIBKO MOJIEH YTIIEKUCIOro ra3a o0pasyeTcs Mpy MOJHOM CropaHuu | MoJib 3TaHa

1) 1 mosb 2) 2 monb 3) 3 moiib 4) 4 Moutb

11. Ckonbko B rpaMMax MapoB BOJIbI 00pa3yeTcs Mpu CokUraHuu 5,8 r OyTtaHa

1)9r2)15r3)12r4) 18

Yacte b. 3aganns co cBOOOIHBEIM OTBETOM



12. Tlepeuncnure 06JaCTH TPUMEHEHHUS aTKaHOB. (2 Oaia)

13. HanmumuTte ypaBHEHUS XUMHYECKUX PEAKIIUH JIJIs CIISAYIOIMUX IpeBpaiieHuii: (6 6aioB)
CaC2 — C2H2 — C6H6 — C6H5NO2

JaiiTe Ha3BaHUS POJIyKTaM pPeaKuu

Yactse C. 3amaya

14. Kakoit 06beM Bo3tyxa notpedyercs s moiaHoro cropanus 12n ausuauna? (O0beMHast 1071 KUCIopo/ia B Bo3ayxe cocTanisier 21%) 4

Oaa

Kountpoabnas padora Ne 1 no teme «Yr1€Bo10pOaAbD)
Bapuant 2

Yacts A. TecToBble 3a1aHus ¢ BBIOOpOM oTBeTa. 3a 3agaHue 1 6amn

1. Vkaxwure ob1ryro popmyny aaKaHOB

1) CnH2n +2 2) CnH2n 3) CnH2n—2 4) CnH2n -6

2. YKaXuTe K KaKOMy KJIACCYy OTHOCHUTCS yriieBogopo. ¢ popmynoit C6HS — CH3

1) ankaHoB 2) ajqKkeHOB 3) alKHHOB 4) apeHoB



Ykaxxkute Ha3BaHHUE W30Mepa I BemecTBa, popmyna kotoporo CH3 — CH - CH2 — CH3
|
CH3

1) O6ytan 2) 2-metunmnpornad 3) 3-MeTuineHTan 4) neHTal

4. YkaxxuTe Ha3BaHue romoJjora ais OytuHa-1

1) 6ytun-2 2) neHTHH-2 3) neHTuH-1 4) rekcuH-2

5. YkaxxuTe Ha3BaHUE BELIECTBA, ISl KOTOPOTO XapaKTepHa PEaKIMsl 3aMEIIeHUs

1) rexcan 2) rekcen-1 3) rexcun-1 4) rekcaguen-1,3

6. YKaxuTe Ha3BaHUE BEIIECTBA, JIJIsl KOTOPOTO XapaKTepHA PeaKIus OJTUMEPU3AIHH
1) 6yranuen-1,3 2) Oytan 3) 6eH301 4) IIUKIOTeKCaH

t, H2S04 +HCI

7. Ykaxurte Gpopmyiy BemectBa X B nenouke npespamnienuit C2ZHSOH — X —

— CH3 - CH2Cl

1) C2H2 2) C2H4 3) C2H6 4) C3H6

8. YkaxuTe Ha3BaHWE PEAKIIUU TPUCOCTUHECHHS K allETUIICHY BOIBI



1) Bropna 2) Kyueposa 3) 3aiinieBa 4) MapkoBHUKOBa

9. Vkaxute popMyJibl BEIIECTB, KOTOPBIE BCTYHAIOT B PEAKIIUIO JIPYT C IPYTOM

1) C2H6 u HCI 2) C2H4 u CI2 3) C2H16 u H20 4) C6H6 u H20

10. Onpez[eJmTe, CKOJIBKO MOJICH YTJICKHUCIIOTO Ir'a3a 06pasyeTc51 IIpH ITIOJIHOM CIropaHuun 1 MoJIb 3TEHA

1) 1 momb 2) 2 Mok 3) 3 Mok 4) 4 MOJTb

11. CkoJIbKO JIUTPOB YIJIEKUCIIOTO ra3a o0pa3yeTcsi, Ipu CKUraHuu 6,8 T eHTUHA

1)3,3612) 11,2 13) 6,72 14) 3,42 7

Yacts b. 321,[[8.HI/ISI Cco CBO6OI[H]':>IM OTBCTOM

12. Tlepeuncnute 061aCTH IPUMEHEHUS AIKUHOB (2 Oaia)

13. Hannmute ypaBHEHHSI XUMUYECKHX PEaKIUil UIs CIEAYIOUINX NpeBpalieHnii:(6 6amion)

CH4 — C2H2 — C6H6 — C6H5CI

Jaiite Ha3BaHUA NPOYKTaM PEAKLUH

Yacte C. 3amaua



14. Kakoit 00beM BO31yXa MOTpeOyeTCs AJIs MOTHOTO cropanus 44,8 i aTuiieHa?

O0beMHast 10JI1 KUCIopoaa B Bo3ayxe cocTasiaeT 21%) 4 Oamna
p Y

KonTtpouabnas paGora Ne2

«Kncnopoz[couepmamne OpraHn4eCKue COCAUHECHU

Bapuanr 1

Yactp A. TecToBble 3a1aHUs ¢ BHIOOPOM OTBETA

1. (2 6ayimma) O6mmast popmyra mpeaeTbHBIX 0JTHOATOMHBIX

CIIUPTOB:
A)ROH; B)RCOOR’; B)RCOOH; T)Cn(H:0)m.

2. (2 6amna) HazBanunedynkuuoHampHOUTpymmel O
-C

OH

A) xapOonunbHast; b) runpokcunpHas; B) kapOokcunbHast; 1)
HUTpPOIpyMIIa.

3. (2 6amra) ®opmynadtaHas:
A) o b) 0] B) 0] I)

H-C ; CH3s—C ; CHs>-C CHs—
CH>-OH

OH OH H

KonTtpoubnasipadora Ne2

«Kucjiopoacoaep:xanueopranuiecKkuecoeIHHeHush

Bapuant 2

Yactp A. TecToBbIe 3371aHUS ¢ BHIOOPOM OTBETA

1. (2 6anna) CnoxxHbIM 3(pUpOM sIBJIIETCS BELIECTBO, GopMyJia

KOTOpOro:
A) CH3COOH; B) CH3—O-CHjs;
@)
b) C.HsOH; I') CH3-C
O-C2Hs
2. (2 6anna) OyHKUMOHANBHAS TPy, BXOAIIAs B COCTaB
albAETUIOB:
@) 0)
A)-OH; B)-C ; B) C=0; TI)-C
H O-

3. (2 6anna) ®opmMynanpornaHOBOWKUCIOTHI:




4.

b) 6yranains;

5.

10.

A) OyTaHOBas KUCJIOTA;

(2 6amma) U3omep Oyranosna-1:
B) nusTrinoBeli adup;

I') 2-metunOyranon-1.

(2 Oamma) IlpenmpimymmuM TOMOJOrOM BemlecTBa, (opmyrna
KOTOPOTO
CHsCH2COOH, sBnsercs:

A) HCOOH; B) CHsCH,CH,COOH;

b) CH3COOH; I') CHsCH2CH2CH2COOH.
(2 6aia) dopmyiia BemecTBa X B IIENOYKE MPEBPALICHUN
CH3COOC2Hs — X — C2H4
A)CO2; B)H20; B)C:HsOH; TI') CH3COOH.
(2 6anna) @opmMyIa BelecTBa, BCTYNAIOLIETO B PEAKIINIO C
ATAHOJIOM:
A)Na; B)HNOz; B)KOH; T') Bra(Boasslii p-p).
(2 6anna) PeakTuB /uig pacrnio3HaBaHUs (PEHONIOB:
A) Oxcun xeneza(lll); B) Xumopun xenesa (11);
b) Xnopun Hatpus; I') Xnopun xenesa (111).
(2 6anna) CnoxHbIN 3)UP MOXKHO MOJYUYUTh peaKkIHen:
A) rajoreHupoBaHUS; B) runponusa;
b) runpuposanus; I') atrepudukanuu.
(2 6amna) XKup, obecrBeUNBaIONIHI pacTBOP OPOMHOM BOJIBI:
A) Gapanmuii; B) rossoxuii;

b) po16ni; I') cBuHOI.

A) CH3-CH2—-CH2>—OH; B) CH3-CH>-O—CHyg;

B) CHs-CH2-COOH; I') CHs~CH2-CHO.

4. (2 6amra) M3zomepomBeniecTBa, HOpMyIaKOTOPOTO
CH3—-CH-COOH

| SIBIISIETCS
CHs

A) CH3—CH>—CH2>—CH>—OH;
CHO;

B) CH3—CH>—CH>—

B) CH3-CH,-CH,—COOH;
COOH

T') CHs-CH-CHa-

CHs

5. (2 6amna) Crupt, OCTaTOK KOTOPOTO BXOAUT B COCTAB KHUPOB:
A) rmunepun; b) atanon; B) stunenrnukons; [') MetaHos.

6. (2 6amwa) B nemouke npespamennii CoHsOH — X —
CH3COOH BemectBoM X SIBISETCS:

A)ostananb;  b)sranon; B)oartunen; I')aTan.

7. (2 6amna) YKCYCHBIH ajbJAeTH B3aUMOJICHCTBYET C
BEIIECTBOM, (hOopMyJia KOTOPOTO:
A) CuO; B)Ag20 (am.p-p); B)CH3OH; T') NaOH.

8. (2 6amna) PeakTuB ass pacro3HaBaHUsS MHOTOATOMHBIX
CITUPTOB:

A) pacteop KMnOyg; B) Cu(OH)z;




Yacre B. 3a1auus co cBOOOIHBIM OTBETOM

11. (9 OGamnoB) Hanummure ypaBHeHHS peakUuil, NpU TOMOLIH
KOTOPBIX MOKHO OCYHIECTBUTH CJIEAYIOLUIUE IPEBPALLECHUS.
VYKaKUTETUIIBIXUMAYECKUXPEAKIININ:

IIponan — xyopnponasd — NPONUIOBBIMCIUPT —> MPONAHAIIb

! l

[TponeHnpONMOHOBAsSKUCIOTA

!

MeTun0oBbIH3 U PIPOTHOHOBONKUCIOTH

12. (6 GamnoB) K 2,2r HEKOTOpOTO MpenenbHOro aibIeruia
IOPUIMITN U30BITOK aMMHAaYHOT'O pacTBOpa okcuaa cepedpa. [Ipu
3TOM oOpa3zoBacs ocaaok maccoi 10,8r. Onpenenute hopmyy
HCXOJIHOTO aJIbJIETHU/a U HA30BUTE €TO.

b) ammuaunsiii pactsop Ag20; I') pactBop FeCls.

9. (2 6amna) IIpouecc nmpeBpanieHus KUAKAX Macesl B TBEPIbIC
KUPBHIL:
A) ruaponns; B) runpupoBanue;
b) ruaparanus; I
THJIPOTaJIOTCHUPOBAHHE.

10. (2 6ama) @opMyIibl BEIIECTB, BCTYIMAIONIUX B PEAKIIUIO C
METALTNYCCKHM HATPHEM:
A) CoHsOH u CoHe;
b) CoHs u C2Hsg;

B) CoHsOH u CH30H;
I') CH30H u C2Hy;

Yacrp B. 3aganus co cBOOOIHBIM OTBETOM

11. (9 6GamnoB) Hamummre ypaBHEHMs! peaklMid, IpHU MTOMOIIU
KOTOPBIX MOKHO OCYLIECTBHUTH CIIEAYIOIINE IPEBPALICHUS.
VY Ka)KUTETUIIBIXUMAYECKUXPEAKIIMN:

KapOunkanbuust — aneTwieH — YKCYCHBIMAIbJIETUl — JTaHOI —
ITUJIEH —

— XJIOp3TaH — OyTaH

12. (6 GamnoB) IlpenenbHbI 0AHOATOMHBIN cUpT Maccoil 15T
MpopearupoBajg ¢ METAUIMYECKUM HarpueM. llpu 3Tom
BBIICTTUJICS. BOJIOPOJ, 00beM KOTOporo (H.y.) cocTaBui 2,811
OnpenenureopMyTycriupTa 1 Ha30BUTEETO.




KonTpoubnas pabora Ne2

«Kncnopoz[couepmamne OpraHn4eCKue COCAUHECHU

Bapuanr 3

Yactp A. TecToBble 3a1aHUs ¢ BHIOOPOM OTBETA

1. (2 6anna) AnbaeruaoOMsBIISAETCS:
A) meranon; b) mpomanans; B) mpomanon; I)
JTUJIALIETAT.
2. (2 6amna) Monekyinbl KapOOHOBBIX KUCIIOT COJIepKaT
(GYHKIIMOHAIBHYIO IpYyIITy, (hopMyIa KOTOPOil:
O 00
A)-C ; b) —-OH; B)-C ; N -C

H OH O-

3. (2 6amra) Ha3Banwme BemiectBa, hopmyina kotoporo: CHsz—

CH—CHs

OH

A) nmponanoH; b) nponanane; B) nponanon-1; I')

KonTtpoabnasipadora Ne2

«KuciiopoacoaepxamueopraHndecKnecoeTnHeHus»

Bapuanr 4

Yacte A. TecToBble 3a7jaHUsI C BHIOOPOM OTBETA

1. (2 6amna) O6mas Gpopmyna kKapOOHOBBIX KHCIIOT:

A) b) O B) I
R—-OH:; R-C R-COOH; R1—-O-R,
H

2. (2 Oamna) dynkumonanbHas rpynna —OH mnpunaanexur

BCIICCTBaAM KJjiacca.:

A) anpaeruoB; B) kapOOHOBBIX KHCIIOT;

b) ciupTtoB; I') cnoxHbIX 3¢UPOB.

3. (2 6ara) Ha3zBanuesemiecTBa, (OpMyIaKoTOpPOro
O

CHs-C
O-CyHs

A) 3TUNOBBIN QP YKCYCHOUN KHUCIIOTHI;
KHCJIOTa;

b) meTunoBslii 3¢up ykcycHol kucnotsl;  [') OyTraHams.

4. (2 6amma) Bung m3omepuu, XapakTepHBIN IS OJJHOATOMHBIX

B) 6yranoBas




pOMaHo-2.

4. (2 6amra) M3oMepaMUsIBISIOTCS:
A) cTeapuHOBasl U 0JIEMHOBAs KUCJIOTHL; B) MeTaHon 1

MCTaHAalIb;

b) sTanon u meranou; I') aTanon u

JTMMETUIIOBBIN pup

5. (2 6amna) I'omosioroMm 3TaHoNa SIBJISIETCS BELIECTBO, Gopmyra

KOTOPOTO:
A) HCHO; b) CHsCHO;  B) CH30H; I
C17H3sCOOH.

6. (2 6amna) B nemouke npeBpamieHuit Cuo, t

CoHs — CoHsOH ——— X
BEILIECTBOM X SIBJISAETCH:

A) aTunen; b) srTanans; B) aran; I') aTano:n.
7. (2 6amna) YKCyCHO-3THIIOBBIN 3(pUp BCTyMaeT B peaKIuio:
A) rugponusa; b) runpupoBanus; B) nerungparanuu; I)

TepUPHUKALHH.

8. deHOJI HE B3aMMOJICHCTBYET C BEMIECTBOM, (hOpMYJIa KOTOPOTO:
A) COy; b) Na; B) Brz; I') NaOH
9. (20amma) YdyeHblid, pa3pabOTaBIINii MPOMBIIUICHHBIA CIIOCO0
MOJIy4YEeHHs YKCYCHOTO allbJerua:
A) A. Bropu; B) M. Kyuepos; B) H. 3unun; I') C. JleGenes.

10. (2 6anna) BemectBo, KOTOpOE HEJB3s OTYIHUTH ITyTEM
nepepadoTKU )KUPOB:

A) raunepuH; B) creapunoBas kucnora;

CIIUPTOB:
A) 3epkanbHasi;
(cTepeounsomepust)

B) mpocrtpancTBenHas

b) nonoxenuss  kpatHol  cBsA3M; 1) moJjokeHus

(yHKIIMOHATBHOW TPYIIIBI

5. (2 6amma) IlocnemyrommM roOMOJIOTOM BelIeCcTBa, GopMmylia
kotoporo CH3—CH>—CH2>—CHO sBnsercs:
A) HCHO; B) CoHs—CHO; B) C4Ho—CHO; I') CH3—CHO.

6. (2 6amna) BemiectBo X B 11enoYKe MpeBpaIieHuit
CoHs — X — C2HsONa

A)atanon; b)arananb; B)atanoBas kucnora; 1)
JU3TUIOBBIN 3up.

7. (2 Oamma) VYKCycHas KHCIIOTa HE B3aUMOJIEHCTBYET C
BEILIECTBOM, (pOpMYyJIa KOTOPOTO:
A)Zn; B)CaCOs; B)Cu;

I') CoHsOH.

8. (2 6amra) PeakTuB a1 pacrio3HaBaHUS ajlbJICTHIOB:
A) ammuaunsiii pactsop Ag20; B) CuO;

B) pactBop KMnQOy; I') pactBop FeCls.

9. (2 Oamma) Peakmus, nexam@ass B OCHOBE TepepadOTKH
PacTUTENBHBIX Macesl B MaprapHuH:
A) rugparanuu; B) nonumepusanuuy;

B) runpupoBanus; I') nerunpupoBanws.

10. (2 6anna) @opmyna IpoayKTa peaKiiuu




b) rimoko3a; I') MbL1O

Yacre B. 3a1a0usa co cBOOOIHBIM OTBETOM

11. (9 OGamnoB) Hanummure ypaBHEHHS peakiuil, NpU TTOMOUIH
KOTOPBIX MOXHO OCYHIECTBUTh CJEIYIOIIME IpEeBpaILEHUs.
VY KaXUTETUNBIXUMUYECKUXPEAKIIHIA:

DTaH — XJopaTaH — OyTaH — OyTeH — OyTaHon — OyTaHaib—
OyTaHoBas (MacisiHas)

KHCIIOTa
12. (6 OGamnoB) Ha HelTpanmuszammio 18,57  mpenenbHOU
OJIHOOCHOBHOM KHCIJIOTHI MOTPEeOOBAJICS PacTBOpP, COJEPIKALIUI
10r TUIPOKCHIA HaTpus.

OnpenenuTeMoeKyJIIpHy0(HOPMYITYKHCIOThl U Ha30BUTEEE.

BHVTDI/IMOHGKVJISIDHOﬁ ACruapaTraiyuu 3TaHoJa:
A) C2Hs5-0-CoHs;  B) CHsCOOH; B) Cz2Has; T)
CH3;CHO

Yacrp b. 3aganus co cBOOOIHBIM OTBETOM

11. (9 GamnoB) HamummTe ypaBHEHHs peaklUid, IpHU MTOMOIIU
KOTOPBIX MOYKHO OCYIICCTBHTH CIICAYIOIINE IMPEBPALICHHUS.
VKO KUTETUNBIXUMUYECKUXPEAKIIHIA:

Meran — aueTWIEH — YKCYCHBIMAJIBJIETHU] — OSTAHOI —
XJOp3TaH —

— OyTaH — XJIopOyTaH

12. (6 ©OammoB) Ilpm B3ammoxelcTBUH 23T TPENEIBHOTO
OJTHOATOMHOT'O0  CIUpPTa C  METAUIMYECKUM  HaTpuem
BBIJICITHIIOCH 5,61 rasa (n.y.).

OnpenenuteMoneKyIspHy0(hOpMYITyCITUpPTA.




HNucrpykuuu pias npakrtudeckux pador (YMK I'.E. Pyazutuca):

1. [Tpaktuueckas padora Ne 1. «KauectBeHHOE ompeienieHre yriepo/ia, BOJAOPOoIa U XJiopay. Buaeoonsit

2. [IpakTryeckas pa60Ta Ne 2. ((HOJ'Iy‘{eHI/IC OTHJICHA U OIIbIThI C HUM)).

BuneoomnsiT 1. BugeoonslT 2.

3. Ilpaktuyeckas padora Ne 3 «Ilomyuerne u cBOMCTBa KapOOHOBBIX KHUCIIOT.

4. llpaktraeckas padora Ne 4 «Pemienne skcriepuMeHTATBHBIX 33124 Ha paCllO3HABAaHUE OPTAaHUYECKUX BEIICCTBY.

OneHka 3KCepUMEHTAJBHBIX YMEHHUI (B pouecce BHIMOJTHEHUSI NMPAKTHYECKUX Pa0d0T 110 HHCTPYKIINH)



https://drive.google.com/file/d/181jjoq_heg-NIm9iDzeG0fMuez5unNuN/view?usp=sharing
https://www.youtube.com/watch?time_continue=4&v=rVHrQU1-qLs
https://drive.google.com/file/d/15XakOYGBDNxChJ3cSWPwCoimp2nrSili/view?usp=sharing
https://www.youtube.com/watch?v=EZz4bV677SM
https://www.youtube.com/watch?v=I2KySoDbR6I
https://drive.google.com/file/d/1iKax1tvMV9hSZbqb8q9BDjdSZuzwexzM/view?usp=sharing
https://drive.google.com/file/d/11QBhA5gWKKYS5_0xa4_lGlpyWSaihwuV/view?usp=sharing

HpaKTI/I‘IeCKI/Ie pa6OTBI 110 XUMHHU BBIIIOJHAKOTCA B TETPpAAAX IJIA HIPAKTHYCCKHUX pa60T. HpI/I OLICHMBAHHH OTYECTA I10 BBIITOJTHCHHIO
HpaKTH‘IeCKOﬁ pa6OTLI 0co00e BHUMAHHUE YACIACTCA KAQYCCTBY U MMOJTHOTC CaMOCTOATCIIbHBIX BBIBOJOB YUCHHKA.

KonndecTBO mpakTH4YeCKUX pabOT ONPEACIICHO B IPOTrpaMMe.
B teuenune ydueOHOTO TO/1a TETPAAN IS IPAKTHYECKUX padOT XPAaHUTCS B IIIKOJIE.
OTMmeTKka «S»:

DKCIEPUMEHT BBITIOJIHEH MOJHOCTHI0. Cleanbl MpaBuiIbHbIC HAOIIOICHUS U BHIBOJIBI,

OKCIIEPUMEHT OCYIIECTBIICH I10 IJIaHY, C YYETOM TEXHUKH 0€30MacCHOCTH U MPABWII Pa0OTHI C BEIIECTBAMH U IPUOOPAMH, IPOSIBIICHBI
OpraHU3alMOHHO-TPYI0BbIE YMEHHUS (IIOIIEPKUBAETCS YNCTOTA paboUero MecTa, opsI0K Ha CTOJIE, SKOHOMHO HUCIIOJIb3YIOTCS

PCaKTHUBBI).
Jomnyiiensl He 6oJiee IBYX HECYIIECTBEHHBIX OLIMOOK MPH 0(hOpMIEHIH PabOTHI.
OtrMmeTka «4»:

PaGota BeImONMTHEHA, C/eaHbl TPaBUIIbHBIC HAOMIOIEHUS U BBIBOJIBI: SKCIIEPUMEHT BBITIOJHEH HEIMOJHO WM HAOJI01al0TCsl HECYIIIECTBEHHBIE
omuOKu B paboTe ¢ BEHIeCTBAMHU U TPUOOpaMHU.

OTMeTKa «3»:

OTBeT HEMOJIHBIN, paboTa BHITIOJIHEHA NMPABWIILHO HE MEHEE, YeM HAIOJOBUHY, IOMYIIIEHAa CyIIeCTBEHHAs omMOKa (B X0/€ IKCIIEPUMEHTA, B
o0bscHeHnH, B opopmieHuu padbotsl, o Th mpu paboTe ¢ BemecTBaMu B MpUOOpaMH ), KOTOPYIO YUAIIUICS HCTIPABIISIET 11O TPeOOBaHUIO
yuurtens. [lomyckaercs opopmiaeHue paboThl 0€3 3anucy ypaBHEHUH peaKIui.

DKCMEPUMEHT TTOJIHOCTHIO BBITTOTHEH B COOTBETCTBUH C MHCTPYKIMSAMHU U TIPABUJIAMH TEXHUKH 0€30MacHOCTH, HO paboTa He ohopmIIeHA.
OTMeTKa 2»:

BhITNOTHEHO MEHee MOJIOBUHBI pabOThI; TOMYIIEHBI JIBE WK 00JIee CYIIeCTBEHHBIE OIMOKHU B X0/I€ KCIIEPUMEHTA, B OOBSICHEHHH, B
odopmienun padbotsl, o Th



pu paboTe ¢ BelecTBaMu U MpUOOpaMu), KOTOpbIE yyalluiics He MOXKeT ucnpaBuTh. OTpaboTKa MPAKTHUYECKUX PadOT HE MPeyCMaTPUBACTCS
npu

OTCYTCTBHUH YyHYalllerocsi Ha MPaKTUYECKOi paboTe, P BBIMOJIHEHUN YKa3aHHBIX padOT HA OTMETKY «2».



YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

Xumust: 10-# xkmacce: 6a30Bbiid ypoBeHb: yueounk/ O.C.I'abpuensn, U.I'.Octpoymos, C.A.

CrnanxoB.-5-e uznanue, crep.- Mocksa:IIpocsemenue, 2023.

METOAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

Xumust: 10-# xnace: 6a30Bbiid ypoBeHb: yueobnuk/ O.C.I'abpuensa, U.I'.Octpoymos, C.A.
CnankoB.-5-e u3ganue, crep.- Mocksa: [Ipocsemnienue, 2023.

Xumus. 10 kmace: yaeOHUK Tt 001e00pa3oBaTeNIbHBIX OpraHu3aIiii: 0a30BbIi YPOBEHB/

I".E.Pym3utuc, ®.I'. ®enpaman. — 3-e uzza.- M.: [Ipocsemenne,2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POIII Poccuiickas anmexkTpoHHas mikoja https://resh.edu.ru

MDBIUI (MockoBckas 35eKTpoHHas mikoia) https://school.mos.ru/

OtkpsiTeiii 6ank GUTIN https:/fipi.ru

NurepaktuBHas padodas teTpaap https://edu.skysmart.ru/
[Tporpamma asnst co3panus npesentanuu MicrosoftPowerPoint;
Pemry ET'D https://chem-ege.sdamagia.ru/
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