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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alK, SBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COIEpPKAaHHE M TIOCTPOCHHE KOTOPOrO OIpPEIEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmuUX 1ened W TMPUHIMIOB, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1ero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIMIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH TIPUMECHEHHUS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHAa HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOMW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYECKOM XHMMHHM BEIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W TMPUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHWUW, PENICHUS WHTEIUICKTYaJIbHBIX H
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢dunocockux uAeH, TaKMX KaK: MaTepUalbHOE €IMHCTBO HEOPTraHUYECKOTO W
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUYECKUX MpoOJeM, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONlEp)KaHUsI M TMOCTPOEHUS TMpeAMeTa MNpeAyCMaTpUBAIOT  (POopMUpOBaHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON JEATENbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
coJlep KaTeIbHOM XapaKTepUCTUKHU 1eJied HW3ydeHHUs NpelMeTa HalpaBieHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K ONPEIACICHUIO LIEJEH W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIMIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B MPOrpamMme 1Mo XUMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30oBaTeIbHON OpraHu3alliy, BIAICIONIErO He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3m ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMHS» JTOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
JeATEILHOCTH: PElIeHHs MpoOJeM, MOoucKa, aHanu3a u 00paboTKu MHQpOpMAIIHH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUY I MOMCKAa U aHalu3a Y4eOHOH u
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMUYECKOTIO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, INpH IJAHUPOBAHUU U MPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuyeOHOM maHe cpenHero oOmero oOpa3oBaHUS MPEIMET «XUMUD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne 0 Ki1acCU(pUKALMKU OpraHuyeckux BemlecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM psAA. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lodyyeHue CHUHTETHUYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHHUEe U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOTyYeHue u npumeHenue. TOKCUYHOCTb



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTU4YecKuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMAacC, KaydyKOB U PE3UHBI, KOJUICKIINU
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKue coequHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyISIPHBIE COeTUHEHUS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKClIepUMEHTANbHBIE METOAbl H3Y4YEHHsI BEIIECTB M HMX MpEBpallleHUi:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTAaBa BEIIECTBA. THIMbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJoreHOB, CEpPbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJEHWE W OIHUCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OeCrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia O€30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0O0pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONUMHUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

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



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIMOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3AHHBIC C XUMHUUYECKUMU SIBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTebCKOM
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOro OTHOILIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOI'O IIPUPOIOIIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOIO0 MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpPE Kak O €IMHCTBE NMPHUPOABI U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA W BAXXHOU pPOJMU B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTUYECKH KOMQPOPTHON KHU3HU KaKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM N3MECHCHUH, YMEHHUS JIe]aTh 000CHOBaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIeIOBATEIBCKON ACITEITbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cdepax mpodeccrnoHamTbHON
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHayYHbIC MOHSATHSA, OTPaXKaIOIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoBaHue, HAOII0IeHEe, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSICHEHUS! OTACIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMylia, ypaBHEHHE XHUMHYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI M1 (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIupoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTEpHETa), aHaNM3UPOBAaTh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu paboTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB MO3HABATEIHHOU IEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIECIOBAHMNA MYTEM COTJIACOBAHUS TO3HIMNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NesATEIbHOCTh, Ompenensia €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOAaHAJIM3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ M a30TCOJAEpX AIIUE COCANMHEHUS, MOHOMEp, IOJHMMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEPHbIE MPU3HAKU MOHITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIMBaTh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarnyeckoir HoMmenknatype (IUPAC), a Taxxe TpUBOAUTH TpPUBHAIBHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, STaH, ATUJICH, MPOIWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHHWM, I[BETHHIE PEAKIIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IICIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJHM XHUMHUM B TIO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHMS IPUUYUMHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTepHbIE MPU3HAKH TMOHSITHIA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHMM XHMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJIECHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKast), XapaKTep Cpebl B BOJHBIX pacTBOPax HEOPTraHMYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE T'E€HETMYECKON CBSI3M MEXKIYy HEOPraHU4YEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakimu, U3MEHEHHUIO CTEMCHEW OKHCJICHHUS JIEMEHTOB, OOpaTUMOCTHU
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TU PEAKIUHU UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHMM  PACKphIBaTh  CYIIHOCTh  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHEro Bo3aeicTBus (nmpunnu Jle llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM M J1abopaTOpHBIM OOOpYyJOBaHUEM, a TakXKe MpaBuia OOpalleHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENECHUE Cpeapl pacTBOPOB BEHIECTB C IOMOLIBID YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTANIbHBIX 3ajJad II0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakMil U (POopMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [I/JIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHHUS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL  CJICTIBIX H  CJIA0OBHUIANIMX OOYYalOUIUXCsA: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne n/mm Konrposbusie  IIpakrunyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
[IpenmeTt opraHuYeCcKOM XMMUU. https://academy-

1.1 Teopus cTpoeHHS OPraHUIECKUX 3 0 0 content.myschool.edu.ru/lesson/8f9ea2f6-

coeauHenuil A. M. byrneposa 5ca2-47bf-87f2-975545b3c948
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl

[MpenenbHbIE YIIICBOIOPOIBI — https://academy-

2.1 P yE P 2 0 0 content.myschool.edu.ru/lesson/8f9ea2f6-
TKAHbL 5ca2-47bf-87f2-975545h3¢948
HenpenenbHble yriieBogOpOIbL: hitps://academy-

2.2 P IE DOJIBL: 6 0 1 content.myschool.edu.ru/lesson/8f9ea2f6-
TICCHDL, QTRAANCHBL, ATTKHIH 5ca2-47bf-87f2-975545h3c948

https://academy-

2.3 ApoMaTnyecKue yriieBoAaopo bl 2 0 0 content.myschool.edu.ru/lesson/8f9ea2f6-

5ca2-47bf-87f2-975545b3c948
IIpupoaHbie HICTOYHUKHU https://academy-
24 PYp 3 1 0 content.myschool.edu.ru/lesson/8f9ea2f6-
YIJICBOJIOPOJIOB 1 HX IepepadoTKa 5ca2-47bf-87f2-975545h3c948
Hroro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyecKue coeIuHeHust
3.1 Cnuprtel. ®enon 3 0 0 https://academy-



https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948

content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948

Anpneruapl. KapOoHOBBIE

https://academy-

3.2 7 content.myschool.edu.ru/lesson/8f9ea2f6-
KHCIIOTHI. CHOKHIbIE PUPLI Sca2-47bf-87f2-975545h3c948
https://academy-
3.3 VrieBoasl 3 content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948
Hroro mo pazueny 13

Pa3znea 4. A3oTconepxkamue OpraHndecKkue coe{uHeHust

https://academy-
4.1 AMHHBI. AMIHOKHCIIOTBL. benku 3 content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948
Hroro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
https://academy-
5.1 IInactmaccel. Kayuyku. Boiokna 2 content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pOBbHIE)
Ne /i Konrpoasusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Tepuonuueckuii 3aKOH U https://academy-

1.1 [Tepunoanueckas cucrema 3 0 0 content.myschool.edu.ru/lesson/8f9ea2f6-
XUMHYECKHUX 31eMeHTOB /JI. . 5ca2-47bf-87f2-975545b3c948
Menpeneena
CTpoeHue BEIECTRA. https://academy-

1.2 4 0 0 content.myschool.edu.ru/lesson/8f9ea2f6-
Mroroobpasue semects 5ca2-47bf-87f2-975545h3¢948

https://academy-

1.3 XUMUYECKUE peaKkLiun 6 1 1 content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948
https://academy-

Hroro no paszneny 13 content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948

Paszgen 2. Heopranuueckasi Xumusi
https://academy-

2.1 Merannbl 6 0 1 content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948
https://academy-

2.2 Hemeramnst 9 1 1 content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948

CBs3b HEOPraHUYECKUX U https://academy-

2.3 2 0 0

OPraHUYECKUX BEILECTB content.myschool.edu.ru/lesson/8f9ea2f6-
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5ca2-47bf-87f2-975545b3c948
https://academy-

Hroro no pazneny 17 content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948

Pa3zgen 3. XumMus u ;Ku3HbL
https://academy-

3.1 XUMHSA U )KU3HD 4 content.myschool.edu.ru/lesson/8f9ea2f6-

5ca2-47bf-87f2-975545h3c948

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Konrpoabnble IIpakTHyeckue
n/n Bcero U3ydeHusi oOpa3zoBaTeibHbIE PeCypChl
padoThI padoThI
IIpenmer oprannueckoin https://academy-

1 XHMUH, €€ BOSHUKHOBEHHE, 1 0 0 06.09.24 content.myschool.edu.ru/lesson/8f9ea2f6-
pa3BHUTHUE U 3HAUCHUE 5ca2-47bf-87f2-975545b3c948
Teopus ctpoeHus
0 I‘:HI/ILIG?;)(I/IX COCJIMHEHUI https://academy-

2 Ap M. E . 1 0 0 13.09.24 content.myschool.edu.ru/lesson/8f9ea2f6-

v DYTIEpoBd, €€ 5ca2-47hf-87f2-975545h3c948
OCHOBHBIC ITOJIOKCHUA
IIpencrasnenue o
KJaccuukanum
OpPraHNYECKHUX BEIIECTB. https://academy-

3 Homenkmarypa 1 0 0 20.09.24 content.myschool.edu.ru/lesson/8f9ea2f6-
(cucremaTnueckas) u 5ca2-47bf-87f2-975545b3c948
TPUBHUAJIBHBIC HA3BAHHUA
OpPTaHMYECKUX BEIIECTB
AJKaHBI: COCTaB U https://academy-

4 CTPOCHHE, TOMOJIOTHYECKUM 1 0 0 27.09.24 content.myschool.edu.ru/lesson/8f9ea2f6-
pan 5ca2-47bf-87f2-975545b3c948
MertaH u 3TaH — https://academy-

5 MpocTeiIne MpeICTaBUTeNN 1 0 0 04.10.24 content.myschool.edu.ru/lesson/8f9ea2f6-
AIKAHOB 5ca2-47bf-8712-975545b3c948
AJIKEHBI: COCTaB U htlps://academy-

6 ' 1 0 0 11.10.24 content.myschool.edu.ru/lesson/8f9ea2f6-

CTPOEHHUE, CBOMCTBA

5ca2-47bf-87f2-975545b3c948
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OTUJIEH U IPOIUIEH —

https://academy-

7 MPOCTEUIIINE MPEICTABUTEIN 18.10.24 content.myschool.edu.ru/lesson/8f9ea2f6-
aJIKEHOB 5ca2-47bf-87f2-975545b3c948
[IpakTuueckas padora Ne 1. https://academy-

8 «[TonydyeHne STUIICHA U 25.10.24 content.myschool.edu.ru/lesson/8f9ea2f6-
W3yYEHUE ETO CBOMCTB» 5ca2-47bf-87f2-975545b3c948
Ankanuensl. byranuen-1,3 u
meruiGyramues-1,3. https://academy-

9 08.11.24 content.myschool.edu.ru/lesson/8f9ea2f6-
Honmyuerme cirreTirieckoro 5ca2-47bf-87f2-975545h3c948
Kay4dyKa 1 pE3UHBI
AJIKHUHBI: COCTaB U
0COOEHHOCTH CTpOCHUH, https://academy-

10 TOMOJIOTHYECKUM PN, 15.11.24 content.myschool.edu.ru/lesson/8f9ea2f6-
AueTuieH — npocTeimumi 5ca2-47bf-87f2-975545b3c948
HpeI[CTaBI/ITeJ'II) AJIKUHOB
Berauciienus mo ypaBHEHHUIO https://academy-

11 . 22.11.24 content.myschool.edu.ru/lesson/8f9ea2f6-
XIMITHECKOU peakitit 5ca2-47bf-872-975545h3c948
ApeHbl: 6EH30J1 U TOJYOIL. https://academy-

12 29.11.24 content.myschool.edu.ru/lesson/8f9ea2f6-
Toxeuunocts apenos 5ca2-A7bf-8712-975545h3c048
I'emeTnyeckas CBA3b

https://academy-

13 YITIEBOZIOPONOB, 06.12.24 content.myschool.edu.ru/lesson/8f9ea2f6-
MpUHAVICHAIITHIX K 5ca2-47bf-87f2-975545h3c948
pa3InYHBIM KJIaccam
KoHTponbHas paboTa 1o hilps://academy-

14 13.12.24 content.myschool.edu.ru/lesson/8f9ea2f6-
pasziey «YTJIeBOZIOPOAED 5ca2-47bf-87f2-975545h3c948

15 [IpuponHbIe HCTOUHUKHU 20.12.24 https://academy-
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YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948

[IpupoaHbIE HCTOYHUKHU
YIJIEBOAOPOAOB: IPUPOAHBIN

https://academy-

16 ra3 u MonyTHble HePTSIHbIE 27.12.24 content.myschool.edu.ru/lesson/8f9ea2f6-
rassl, HCQ)TB Y IPOAYKTHI eé 5ca2-47bf-87f2-975545b3c948
nepepaboTKu
[IpenenbHbIe OAHOATOMHBIE https://academy-

17 CHUPTHI: METAHOJI M 3TAHOJL. 28.12.24 content.myschool.edu.ru/lesson/8f9ea2f6-
Bonopoanas cBsizb 5ca2-47bf-87f2-975545b3c948
MHoroaToMHBbIE CITUPTHI: https://academy-

18 PIBL 10.01.25 content.myschool.edu.ru/lesson/8f9ea2f6-
JTHICHIJIROIE H THHEPHH 5ca-47bf-87f2-975545h3c948
DeHOo: CTpOoeHUE
MOJIEKYJIBI, PU3HIECKHE U hitps://academy-

19 IR . 17.01.25 content.myschool.edu.ru/lesson/8f9ea2f6-
XUMIHACCICE CRORCTRA, 5ca2-47bf-87f2-975545h3c948
MpUMEHEHUE
Anpneruapl: popmanbaeTu https://academy-

20 ' A 24.01.25 content.myschool.edu.ru/lesson/8f9ea2f6-
1 AUCTAIBACTIA. AUCTOR 5ca2-47bf-87f2-975545h3c948
OIHOOCHOBHBIE TIPEICTBLHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: 31.01.25 content.myschool.edu.ru/lesson/8f9ea2f6-
MypaBbUHas U YKCyCHast 5ca2-47bf-87f2-975545b3c948
[TpakTiueckast pabora Ne 2. https://academy-

22 «CBoticTBa pacTBopa 07.02.24 content.myschool.edu.ru/lesson/8f9ea2f6-
YKCYCHOM KUCITIOTBD» 5ca2-47bf-87f2-975545b3c948

23 CreapuHOBas U OJICMTHOBAs 14.02.24 https://academy-
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KHCJIOTHI, KaK
MIPEACTABUTEM BBICIIIAX
KapOOHOBBIX KUCIIOT

content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948

MprU1a Kkak cOJIM BBICIHIUX

https://academy-

24 KapOOHOBBIX KHCIIOT, UX 21.02.24 content.myschool.edu.ru/lesson/8f9ea2f6-
MOIOILIEE EHCTBUE 5ca2-47bf-87f2-975545b3c948
CrnosxHbIe 3(DUPBI KaK
IIPOU3BOIHBIE KAPOOHOBBIX https://academy-

25 28.02.24 content.myschool.edu.ru/lesson/8f9ea2f6-
KHCAOT. [ HAPOIH3 CTOKHBIX 5ca2-47bf-87f2-975545h3c948
3¢upoB
JKupsl: runponus, https://academy-

26 IpUMEHEHHUE, 07.03.24 content.myschool.edu.ru/lesson/8f9ea2f6-
Ouosiornyeckas posb KHPOB 5ca2-47bf-87f2-975545b3c948
VYrieBodsl: COCTaB,

KITacCH(pUKaIS. https://academy-

27 Baxneiimme 14.03.24 content.myschool.edu.ru/lesson/8f9ea2f6-
MPEACTaBUTENN: TIIHOKO034, 5ca2-47bf-87f2-975545b3c948
bpykTo3a, caxaposa
Kpaxmaln u 1emomno3a Kak hitps://academy-

28 21.03.24 content.myschool.edu.ru/lesson/8f9ea2f6-
TPUPOHLIC TIOTMMEPDL 5ca2-47bf-872-975545h3c948
KonTpomnpHas pabora mo

https://academy-

29 pasaeiy 04.04.24 content.myschool.edu.ru/lesson/8f9ea2f6-
«Kucnopoaconepiiatiie 5ca2-47bf-87£2-07554503¢048
OpPTaHHYECKUE COCTUHEHUS
AMUHBI: METUJIAMUH U https://academy-

30 11.04.24 content.myschool.edu.ru/lesson/8f9ea2f6-
AT 5ca2-47bf-87f2-975545h3c948

31 AMHWHOKHCIOTEI KaK 18.04.24 https://academy-



https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948

am(oTepHbIE OPraHUIECKHe
COEIMHEHUS, UX
Ouosiornyeckoe 3HaueHHe.
IMenTnaer

content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948

benku xak npupoaHsie

https://academy-

32 BBICOKOMOJICKYJISIPHBIC 1 25.04.24 content.myschool.edu.ru/lesson/8f9ea2f6-
COCIMHEHUS 5ca2-47bf-87f2-975545b3c948
OCHOBHBIE TTOHATHS XUMHU https://academy-

33 BBICOKOMOJICKYIIIPHBIX 1 16.05.25 content.myschool.edu.ru/lesson/8f9ea2f6-
COCIMHEHUH 5ca2-47bf-87f2-975545b3c948
OCHOBHBIE METOBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX https://academy-

34 . 1}_’1 P 1 23.05.25 content.myschool.edu.ru/lesson/8f9ea2f6-
COCMHEHII. TLIATTMACCRL, 5ca2-47bf-87f2-975545h3c948
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB 34

I10 ITPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka Konrpoabnbie IIpakTHyeckue
n/n Bcero U3ydYeHHsi 00pa3oBaTe/IbHbIE pecypchbl
padoThI padoThI
XUMHUYECKUHU DIIEMEHT. https://academy-

1 AToM. DiIeKTpOHHas 1 0 0 03.09.24 content.myschool.edu.ru/lesson/8f9ea2f6-
KOHq)HpraHI/Iﬂ aTOMOB 5ca2-47bf-87f2-975545b3c948
[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKUX 3JIEMEHTOB /[. https://academy-

2 11 MeHieeena, HX CBA3b C 1 0 0 10.09.24 content.myschool.edu.ru/lesson/8f9ea2f6-

o _ 5ca2-47bf-87f2-975545b3¢948
COBPEMEHHOM Teopuei
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYCCKHUX
3JIEMEHTOR U UX COCIMHCHUN
10 TpyIIaM 1 IIEpUoIam. https://academy-

3 3HavYeHHE IEPUOTUIECKOTO 1 0 0 17.09.24 content.myschool.edu.ru/lesson/8f9ea2f6-
3aK0OHAa U CUCTEMBI 5ca2-47bf-87f2-975545b3c948
XUMHUYECKUX dneMeHToB [I. 1.

MeHeneeBa B pa3BUTHH

HayKu

CtpoeHue BelecTna.

XUMHUEcKas CBSI3b, €€ BUIHI, https://academy-

4 MeXaHU3Mbl 00pa30BaHUs 1 0 0 24.09.24 content.myschool.edu.ru/lesson/8f9ea2f6-
KOBaJICHTHOM CBS3H. 5ca2-47bf-87f2-975545b3¢948
Bonopoanas cBsi3b

5 BanenTtHocTs. 1 0 0 01.10.24 https://academy-
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DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKHCIICHUS.
BemmecTBa MoJiekyasipHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47bf-87f2-975545b3c948

[TonsTHE O IMCTIEPCHBIX

cucremax. MictuHHbie 1 https://academy-

6 KOJIJIOUTHBIE PACTBOPBHI. 08.10.24 content.myschool.edu.ru/lesson/8f9ea2f6-
MaccoBas JOJIs1 BEIIECTBA B 5ca2-47bf-87f2-975545b3c948
pacTtBope
Knaccudpukanus n
HOMEHKJIaTypa
HEOPraHUYeCKuX https://academy-

7 coeguHeHui. ['eHeTnyeckas 15.10.24 content.myschool.edu.ru/lesson/8f9ea2f6-
CBA3b HEOPraHUYECKUX 5ca2-47bf-87f2-975545b3c948
BEILIECTB, Pa3TUYHBIX
KJIaCCOB
Knaccudukanus
XUMHUYECKUX PEaKLUii B
HEOPraHUYeCcKou 1
OpraHUYeCcKON XUMHH. 3aKOH hilps://academy-

8 22.10.24 content.myschool.edu.ru/lesson/8f9ea2f6-
COXPAHEHIL MACCULL BEINCCTS, Sca2-47hf-87f2-975545h3c948
3aKOH COXpaHEHUS U
MIPEBPAIICHUS YHEPTUN TIPU
XUMUYECKHUX PEAKIIUSIX
CKOpOCTh peaxiuu. https://academy-

9 OOpaTumble peakiliH. 05.11.24 content.myschool.edu.ru/lesson/8f9ea2f6-
XUMHUYECKOE paBHOBeCHE 5ca2-47bf-8712-975545b3c948

10 [TpakTuueckast paborta No 1. 121124 https://academy-

«BnusiHue pa3an4HbIX

content.myschool.edu.ru/lesson/8f9ea2f6-
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(hakTOpOB HA CKOPOCTH
XHUMHUYECKON PEaKIuuy

5ca2-47bf-87f2-975545b3c948

DNeKTpoNIUTHYECKAs
mucconuanud. Ilorarue o
BOJIOPOJIHOM IOKa3aTese

https://academy-

11 (pH) pactBopa. Peakiuu 19.11.24 content.myschool.edu.ru/lesson/8f9ea2f6-
HMOHHOIr0 0OMeHa. Fnﬂponng 5ca2-47bf-87f2-975545b3c948
OpraHUYeCKUX U
HEOPraHUYECKHUX BEILECTB
OKuCIUTEbHO-

BOCCTAaHOBUTECIIFHBIC https://academy-

12 peaknuu. [Tonstre 06 26.11.24 content.myschool.edu.ru/lesson/8f9ea2f6-
3JIEKTPOJIN3€E PaCIlIaBOB U 5ca2-47bf-87f2-975545b3c948
pacTBOPOB COJIEH
Kontposnbnas paboTta mo https://academy-

13 pasneny «TeopeTndeckue 03.12.24 content.myschool.edu.ru/lesson/8f9ea2f6-
OCHOBBI XUMHM» 5ca2-47bf-87f2-975545b3c948
MerTamiel, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XUMHUYECKUX dJIeMEHTOR /I, https://academy-

14 N. Menpaeneesa u 10.12.24 content.myschool.edu.ru/lesson/8f9ea2f6-
0COOEHHOCTH CTPOCHUS 5ca2-47bf-87f2-975545b3c948
aToMoB. O0me Guznyeckue
CBOMCTBa METAJIJIOB
CrmuiaBbl METaJIOB. https://academy-

15 DNEeKTPOXUMHUICCKUN PST 17.12.24 content.myschool.edu.ru/lesson/8f9ea2f6-
HaIpsHKEHUN METaJUIOB Sca2-47bf-87f2-975545b3c948

16 XHWMHUYECKHE CBOMCTBA 24.12.24 https://academy-

BaXKHEHIIINX METAJUIOB

content.myschool.edu.ru/lesson/8f9ea2f6-
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(HaTpuii, Kanuii, KAJIbLHH,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

5ca2-47bf-87f2-975545b3c948

XMMHUYECKUE CBOUCTBA

https://academy-

17 XpOMa, MeIU U UX 14.01.25 content.myschool.edu.ru/lesson/8f9ea2f6-
COCIUHCHUI 5ca2-47bf-87f2-975545b3¢948
XuMHUYECKre CBOMCTBA https://academy-

18 IIMHKA, JKeJie3a U UX 21.01.25 content.myschool.edu.ru/lesson/8f9ea2f6-
COeIMHEHHUI 5ca2-47bf-87f2-975545b3c948
[IpakTuueckas padora No 2.

"Pelere https://academy-

19 28.01.25 content.myschool.edu.ru/lesson/8f9ea2f6-
OCHICPHMEITTAIILHDIX 3a/aH Sca2-47bf-87f2-975545h3c948
mo Teme «MeTajab"

Hewmeraisl, uX MojioKeHUE B
IIepunonnueckoii cucreme
XUMHUYECKHUX DJIEMEHTOB /I, https: //academy-
20 1. Merneneesa u 04.02.25 content.myschool.edu.ru/lesson/8f9ea2f6-
) 5ca2-47bf-87f2-975545b3¢948
0COOEHHOCTH CTPOEHHUS
aTOMOB
du3znueckue CBOMCTBA
HEMETAJUIOB. AJIOTPONIUS https://academy-

21 HEMeTaJlJIOB (Ha mpuMepe 11.02.25 content.myschool.edu.ru/lesson/8f9ea2f6-
KHUCJIOpOJa, CEPHI, Q)oc(bopa u 5ca2-47bf-8712-975545b3c948
yriiepoia)

XHWMHUYECKHE CBOMCTBA https://academy-

22 raJIor€HOB, CEPBI U UX 18.02.25 content.myschool.edu.ru/lesson/8f9ea2f6-
COCTUHEHUN 5ca2-47bf-8712-975545b3c948

93 XHUMHUYECKHE CBOMCTBA a30Ta, 55 02,25 https://academy-

docodpa u UX coeqMHEHMIA

content.myschool.edu.ru/lesson/8f9ea2f6-
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XUMHUYECKUE CBOUCTBA

5ca2-47bf-87f2-975545b3c948
https://academy-

24 yriiepoia, KpeMHHS M X 04.03.25 content.myschool.edu.ru/lesson/8f9ea2f6-
COETUHEHUN 5ca2-47bf-87f2-975545b3c948
[IpumeHeHne BaXKHEUIINX https://academy-

25 HEMETAJUIOB U UX 11.03.25 content.myschool.edu.ru/lesson/8f9ea2f6-
COCIMHEHU N 5ca2-47bf-87f2-975545b3c948
O06006111eH1E U
cHCTEeMaTH3aInsI 3HaHUH 110
Teme «HemeTamae. https://academy-

26 18.03.25 content.myschool.edu.ru/lesson/8f9ea2f6-
BeraHcIIeHit 10 ypasHeHHsM 5ca2-47bf-87f2-975545h3c948
XUMHNYCCKUX peaKIlI/II/I nu
TEPMOXUMHUYECKHE PACUETHI
[IpakTnueckas padora Ne 3.

«Pewenme https://academy-

27 01.04.25 content.myschool.edu.ru/lesson/8f9ea2f6-
OCHCPHMCHTAILHDIX 3a/ad 5ca2-47bf-87f2-975545h3c948
o teMme "HemeTaminr"»

Kontposnbnas pabota mo https://academy-

28 TeMaM «MeTaIbl» U 08.04.25 content.myschool.edu.ru/lesson/8f9ea2f6-
«Hewmeramie» 5ca2-47bf-87f2-975545b3¢948
Heopranudeckue u
OpPraHUYeCKUE KUCIIOTHI. https://academy-

29 15.04.25 content.myschool.edu.ru/lesson/8f9ea2f6-
Heopraunueckue u 5ca2-47bf-87f2-975545h3c948
OpraHUYeCKHUe OCHOBAHUS
AmdorepHbie
HEOpPraHUYECKUe U https://academy-

30 OpPraHUYECKUE COCTUHEHHUS. 22.04.25 content.myschool.edu.ru/lesson/8f9ea2f6-

T'enetnyeckas cBsI3b
HEOPTraHUYECKHUX 1

5ca2-47bf-87f2-975545b3c948
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OpraHn4YC€CKuUX BCIICCTB

Pone xumuu B o0ecrieueHun

JKOJIOTHYECKOM, https://academy-

31 SHEPreTUYECKON U MUILEBOU 1 29.04.25 content.myschool.edu.ru/lesson/8f9ea2f6-
0€301acHOCTH, Pa3BUTUHU 5ca2-47bf-87f2-975545b3c948
MCAUITNHBI
[IpencraBnenus o6 oOmuUx
HAYSHBIX IPHHIHIAX https://academy-

32 1 06.05.25 content.myschool.edu.ru/lesson/8f9ea2f6-
HPOMBHIUICHIOTO HOTYHEHI 5ca2-47bf-87f2-975545h3c948
BAXXHCUIIINUX BCIICCTB
YeoBek B MHUPE BCUICCTB U https://academv—

33 1 13.05.25 content.myschool.edu.ru/lesson/8f9ea2f6-
Matepraion 5ca2-47bf-87f2-975545h3c948

https://academy-

34 XuMHS ¥ 310pPOBbE YEIOBEKA 1 20.05.25 content.myschool.edu.ru/lesson/8f9ea2f6-

5ca2-47bf-8712-975545b3c948
OBIIEE KOJIMYECTBO YACOB 34

10 [TIPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

["a6puensn O.C., Octpoymos U.T"., CnankoB C.A. Xumus. 10 kinacc. YueOHUK.
bazoBsliit ypoBeHb. — [IpocBemienue, 2023.

["a6puensa O.C., Octpoymos U.T'., CnaakoB C.A. Xumus. 11 kiacc. YueOHUK.
bazoBrlit ypoBenb — [Ipocsenienue, 2023.

[Taceunuk B.B., Kamenckuit A.A., PyomoB A.M. u ap. /Ilox pex. Ilaceunuka B.B.
buomnorus. 10 knacc. YueOnuk. ba3zoBelii ypoBeHs. — [IpocBenienue, 2023.
[Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u np. /Ilox pen. [laceunuka B.B.
buosnorus. 11 knacc. YueOnuk. ba3zoBelii ypoBeHs. — 6 uznanue - [Ilpocsenienue,
2024

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. I'abpuensu O.C I[Iporpamma kypca xumuu 1uist 8-11 kimaccos
o0111e00pa3oBaTeNbHbIX yupexaenuil. - M.: [Ipoda, 2008.-78c.

2. I'abpuensu O.C, JIpicoBa I'.I'., Benenckas A.I'. Xumus. 11 kmacce: B 24. U.I:
Hacronbnas kuura yuutens. - M.: Ipoda, 2003. - 320c.

3. I'abpuensu O.C, JIbicoBa I'.I"., Beenenckas A.I'. Xumus. 11 knace: B 2q. Y. 1I:
HacronbHas kuura yuutens. - M.: Ipoda, 2003. - 320c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Bupryansnas mxona Kupunna u Medonusa. Ypoku xumun. 10-11 xmaccsr. —
M.: OO0 «Kupumit u Medoauiin, 2004
2. Xumus. MynsTumenuiiHoe yueoHoe rmocodue HoBoro oopasua. — M.: 3A0
[Ipoceemenne-MEJIMA, 2005.

1. http://www.alhimik.ru IIpeacraBneHsl ciieayronme pyopuKku: COBETHI
aOUTYpPHUEHTY, YUUTEIIO XUMUH, CIPABOYHHUK (O4E€Hb OO0JIbIlast MOA0O0PKa TaOIHIL
U CTIIPABOYHBIX MaTEPHUaJIOB), Bec&nasi XUMUs, HOBOCTH, OJIMMITHAIBI,
KyHCTKamepa (Macca MHTEPECHBIX UCTOPUUYECKUX CBEJCHUM)

2. http://lwww.hij.ru/ XKypuan «XuMus ¥ )KU3HBY» MOHATHO U 3aHUMATEIBHO
paccka3bIBaeT 000 BCEM MHTEPECHOM, YTO IPOUCXOAMT B HAYKE U B MUpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html Dnexrponnslii sxypHan « XUMUKHA U
XUMHs». B ’KypHalie mpeacTaBlIeHO MHOXECTBO OMBITOB 110 XUMHUHU, COAEPIKUTCS
MHOT0 3aHUMAaTeIbHONU NH(OpPMaLIH, MO3BOJISIONIEH YBIeUb YUEHUKOB
IKCIIEPUMEHTAIBHON YacThIO MPEAMETA.

4. http://c-books.narod.ru JIuteparypa 1mo XuMumu.

5. http://1september.ru/. XKypuan «IlepBoe ceHTOps» AJIs yUUTEIICH U HE
ToNbKO. B HEM mpeacTaBieHo 0OJbIIOe KOMUYECTBO PabOT YICHHKOB, B TOM
YHCJI€ U UCCIIEI0BATENBCKOIO XapaKTepa.
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