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MNOACHUTEJBHASA 3AIIUCKA

[IporpaMmmMa 1O XMMHU Ha YypOBHE cpeaHero obmiero o0pa3oBaHuUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 No 273-®d3 «O06
oOpa3oBanuu B Poccuiickoit @enepanuu», TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS
denepanbHOil 00pa3oBaTeNbHON MpPOTpaMMbl CpeaHEro o0miero o0pa3oBaHUs
(®OI1 COO), npencraBieHHsix B  DegepalbHOM  rOCyIapCTBEHHOM
obOpazoBarenbHoM ctangapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4eOHOro mpeamera «XHMHUS» B 00pa3oBaTeNbHBIX opraHu3aunusx Poccuiickoi
Genepanuy, peanu3yOIMX OCHOBHbIE 00pa3oBaTeibHbIE MPOrpaMMbl, |
OCHOBHBIX TOJOXeHui «Crpareruu pa3BuTUs BocnuTanusd B Poccuiickoii
®enepanuu Ha mepuon no 2025 romay (Pacmopsbkenue I[lpaBurenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOJAX0J0B K pa3paboTKe MpOrpamMMbl MO XUMHH, K OMNPEIEICHHIO
oOuieil crpareruu o0yuyeHUs, BOCOUTAHUS M PA3BUTHA 00y4arOUIUXcsl CpeACTBaMU
yuebHoro npeamera «Xumusa» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHnentyanbHeie nojoxkeHus OI'OC COO o B3auM00OYCIOBIEHHOCTH LENEH,
COJICp)KaHUA, pe3yNbTaToB OO0y4deHUss U TpeOOBaHMN K YPOBHIO TMOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, [0JIy4aeMoe BBIITYCKHUKaAMHU
o0uieo0pa3oBaTeibHONM  OpraHU3alliK, SBISETCS HEOThEMJIEMOM dYacTblo HUX
oOpasoBaHHOoCcTH. OHO CIYXHUT 3aBEpIIAIOIIMM JSTalloOM peaju3aluud Ha
COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEW, MPUCYIIUX
[EJOCTHOW CHUCTEME XHUMHUYECKOTO 00pa3oBaHUs. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U 00IEH KyJIbTYPHI
YeIOBeKa, a TaKXkKe DJKOJOTHYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY
3M0pOBBI0O M TPHUPOAHOW cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
00ydJaronuxcsi Ha ypoBHE CPEIHEro 0o0IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera «XHUMHS», COACPKAHME M IOCTPOCHHE KOTOPOIO OIpPENEICHBl B
oporpaMMe MO XUMHH C Y4ETOM cHenupuKd HayKM XAMHH, €€ 3Ha4eHUs B
NO3HAHUU HPHUPOJbl U B MaTE€pUaJbHOW >XU3HU OOIIECTBA, a TaKKe C YYETOM
Oo0mHUX 1ened U TPUHIUIOB, XapaKTEPHU3YIOUUX COBPEMEHHOE COCTOSHHE
CHCTEMBI CpeJlHero obmero oopazoBanus B Poccuiickort denepanuu.

XuMHUs KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOyk pojb B
COBPEMEHHOM IMBUIU3AIMU, B CO3JaHUU HOBOM 0a3bl MaTepUalbHON KYIbTYpBHI.
OnHa BHOCHT CBOH BKJaa B (HOPMHpPOBAHWE PAIMOHATIHHOTO HAYYHOTO MBIIIICHNUS,
B CO3JaHME IIEOCTHOTO MPEACTAaBICHUSA 00 OKpYKarolleM MHpE KaK O €AMHCTBE
OPUPOJBI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHHM HAa OCHOBE MOHUMAaHUS
BELIECTBEHHOI0 COCTaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aMMOCBA3U MEXIY
CTPOEHHEM BEIIECTB, MX CBOMCTBAMHU M BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHHS.



TecHo B3auMOJENUCTBYS C JPYTUMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTaya
HEOTHEMJIEMOU YaCThI0 MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCHEUTHOTO
Tpyla ¥ XU3HM Kaxaoro uieHa oOmiectBa. CoBpeMeHHas XUMHS Kak Hayka
co3ujaTeNbHas, KaKk HayKka BBICOKMX TEXHOJOTUM HampaBjeHa Ha peElIeHUE
r100anbHBIX TPOOJIEM YCTOWYMBOTO pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOMH,
HHEPreTUYECKOM, MUILEBOM, SKOJIOTHUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B coorBeTcTBUM ¢ OOIMMM IEISIMH W TPUHIMUIIAMU CPEIHET0 OOIIEro
obpa3oBanus conepkanue npeamera «Xumus» (10-11 xmaccel, 6a30BBIH YpPOBEHB
U3yUYEHUS) OPUCHTHUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOAMMYIO UMM Ui  BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OpUEHTHUPOB, YCIENIHOTO BKJIIOUECHHS B JKU3Hb COIMYMa, MPOAOJIKEHUS
o0pa3oBaHMs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMUEH.

CocraBnsomuMu  mpeaMera «XUMUS»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannyeckass xuMus» W «OOmas W HEOPraHUYecKas XUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH. CHUCTEMa
3HAHUH M0 HEOPraHWYECKON XMMHHU (C BKIIIOUCHHEM 3HAHUN W3 OOIIEH XMMHH) W
opranudeckor xumuu. DopMHUpoBaHWE TAHHOW CUCTEMbI 3HAHUU TPH WU3YUEHUU
npeaMera oOecrmeurBaeT BO3MOXKHOCTH PACCMOTPEHHS BCEr0 MHOT000pas3us
BEIIECTB Ha OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPHIl XUMUH.

CrpykTypa coaepxxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckas XuMus» cHopMUpOBaHAa B MporpaMMe IO XHMHH Ha OCHOBE
CHCTEMHOT0 TMOJXO0Ja K M3Y4eHHI0 YyuyeOHOro Marepuana u 00yClOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHMM  Ha  ONpeAeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHU BELIECTBA
paccMaTpUBAaIOTCS Ha YPOBHE KJIACCUUYECKOW TEOPUU CTPOECHUS OpPraHUYECKHX
COCIMHEHUN, a TakkKe Ha YPOBHE CTEPEOXMMHUYECKUX U  DIIEKTPOHHBIX
npencTaBieHuil o crpoeHuu BemiecTB. CBeieHuss 00 uU3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB JO CIOXHBIX OMOIOTHYECKHU
AKTHUBHBIX COEAMHEHMH. B Kypce OpraHM4eckod XUMHUHM TOJYYaKOT pPa3BUTHE
chopMUpPOBaHHBICE HAa YPOBHE OCHOBHOT'O OOIINEro oOpa3oBaHUs IEPBOHAYAbHBIC
NPENCTaBICHUS O XUMUUYECKON CBSI3U, KIaCCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHHUS, O XUMUUYECKON peaKIIHH.

[Ton HOBBIM yriiomM 3peHuss B mnpeaMere «XuMmus» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3Yy4YEHHBbI HAa YPOBHE OCHOBHOTO 001iero oOpa3oBaHuUs
TEOPETUYECKUI MaTepuan u (PaKTOJOTHMUECKUE CBEJACHUS O BEMECTBAX W
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHS» O00ydarouuMcs TMPelOCTaBIAeTCS BO3MOXHOCTh OCO3HaTh 3HAuYeCHHE
NEePUOJMYECKOT0 3aKOHAa C OOLIETEOPETHUYECKUX U METOAOJOTMUECKUX IMO3UIIUH,



riy0xke TOHATh MCTOPUYECKOE U3MEHEHHME (YHKUMA 3TOro 3akoHa — OT
o0oOmaroniel 10 00BACHAIOMIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMP O Ba)KHEWIIMX BELIECTBAaX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M NMPUMEHEHUHU, a TAKKE O XUMHUUECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX TNpoTeKkaHus JomonHsercs B kypcax 10 wm 11 «kmaccoB
JJIIEMEHTAMU COJEpPKaHUS, HMMEIOIIUMH KyJIbTYpOJOTHYECKHA U NPUKIATHOU
XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT IOHUMAHHMIO B3aUMOCBSI3M XUMHUHU C
APYTMMHM HAayKaMH, DACKPBIBAIOT €€ poJIb B IIO3HABATEIBHOW U IPAKTUYECKOMN
AESTeNIbHOCTH YEeNOBEKa, CIMOCOOCTBYIOT BOCIHMTAHUIO YBaXKEHHUS K Ipolieccy
TBOpYECTBA B 00JACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, MTOMOTAIOT
BBIMIYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobyieMax, CBS3aHHBIX C XMMHEH, KPUTHUUYECKH OCMBICIMBATH MHPOPMALUIO H
OpUMEHATh €€ [UIsl TOMOJHEHHS 3HAHWM, pEHIeHUS MHTEUIEKTYalbHbIX H
IKCIEPUMEHTANIbHBIX UCCIIEIOBATENbCKUX 3a/1a4y. B nenom conepkanue yueOHOTO
npeaqmera  «XUMHS»  JIaHHOTO  YpOBHS ~ M3y4€HUS  OPHEHTHPOBAHO  Ha
dbopMupoBanue y 0Oy4arOIIMUXCS MHUPOBO33PEHUYECKONM OCHOBBI I MOHUMAaHHS
bunocopckux uuen, TakuX Kak: MaTepualbHOE EJUHCTBO HEOPraHUYECKOro u
OpPraHMYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, [O3HABAEMOCTh TNPHUPOJHBIX SABJICHHM MYTEM DHKCIEPUMEHTA H
pelleHHus MOPOTUBOPEUYUM MEXAYy HOBBIMH (akTaMHM U  TEOPETHYECKUMHU
MPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIIEHUU IKOJIOTMYECKUX mpodiem, a
TaKxke MpobsieM cOepexeHHs] YHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/aHMS HOBBIX
TEXHOJOTHI U MaTEpPHUANIOB.

B nnaHe pemeHus 3amad  BOCHUTAHUSA, PAa3BUTHSI U COLMAIM3ALUU
OOy4YaloImUXCsl TPUHATBIE MPOTPaMMOl TO XMMHH TOIXOABl K ONPEACICHUIO
COllepXaHUsl M TOCTPOEHHUS MpPeaMeTanpeycMaTpUBaIOT dbopmupoBanue
YHUBEPCATbHBIX Y4E€OHBIX JEWUCTBH, HMeIOMmMMUX 0a30BO€ 3HAUCHHE TS
pa3NUYHBIX BHJOB JEATENBHOCTU: pEUIeHHs MpobsieM, TIOUCKa, aHalu3a H
0o0paboTku uHpoOpMaNK, HEOOXOIUMBIX I MPUOOPETEHHS OMBITA MPAKTUIECKOM
U HCCIIEOBATENILCKONW JEATENbHOCTH, 3aHUMAIOIIEN Ba)XXHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTuke mnpenogaBaHus XUMUU Kak Ha YpPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, Tak U HA YPOBHE CpeaHEro o0Iero ooOpa3oBaHus, NpU ONpPECICHUH
COJEp)KAaTEIbHOW XapaKTEPUCTHKM Ieleld HU3y4yeHus MpeaMeTa HalpaBIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAMIMOHHO MNPU3HAETCA (POPMHUPOBAHHE OCHOB
XHUMUYECKONH HayKd Kak 00JIaCTH COBPEMEHHOI'O €CTeCTBO3HAHUS, MPAaKTHUYECKOM
AESATEIIbHOCTH 4YEJ0OBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypsl. C
METOAMYECKOM TOYKM 3PEHHUS TAKOM MOAXOJ K OIPEACICHHIO LEJIeH H3Yy4eHUs
npeaMera ABJIAETCA BIIOJIHE OIlpaBJaHHbBIM.



CornacHo JaHHOM TOYKE 3pEHUS TIJIaBHBIMHM ILEJISIMH H3YYEHUA NpeaMeTa
«Xumus» Ha 6a3oBoM yposHe (10 =11 xi1.) sIBISIOTCS

e (QopMupoBaHHEe CHCTEMBbl XMMHYECKHMX 3HAHUU Kak  BaxkHeHIIeH
COCTABJIAIOLICH E€CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEeBble MOHATHS, (yHIAMEHTAJIbHbIE 3aKOHBl U TEOPUH XUMHH,
OCBOEHHUE f3bIKa HAyKH, YCBOCHHE M MOHMUMAHHE CYI[HOCTH JOCTYIHBIX
00001IEHUI MUPOBO33PEHYECKOI0 XapakTepa, O3HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHMUS;

e (opMHpOBaHUE U Pa3BUTUE NPEJCTABICHUN O HAYYHBIX METO/AAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peakiuil, HeoOXOAMMBIX MJii NPUOOpETeHUS
YMEHUN OPUEHTUPOBATHCSA B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUH,
MMEIOUIMX MECTO B PUPO/JIE, B MPAKTUUECKOM U MOBCEJHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIbHOCTH, CBI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM  XHMHUYECKOTO OJKCIEpUMEHTa, COOJIOJIEHUEM  TPaBHI
0e30macHOro oopamieHus ¢ BEIeCTBaMu.

Hapsny ¢ stum, conepkatenbHas XapaKTepUCTUKA Ieei U 3a/1ad U3ydeHHs
npeaMeTa B MporpaMMe 1Mo XMMHHM YTOYHEHa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM MPHOPUTETAMH B CUCTeMe cpejaHero odmiero oodpasoBanus. CerogHs B
npernojaBaHUM  XUMUUM B OoJjblieil  cremeHW  OTHAETCS  MPEANOYTEHHE
MPaKTUYECKOW KOMIIOHEHTE COAepKaHUus OO0y4deHUs, OpUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTebHON OpraHu3alliy, BIAJCIONIETO He
HaOoOpoM 3HaHHM, a (YHKIUMOHAIBHOW TI'PaMOTHOCTHIO, TO €CTh CIOcO0aMu u
YMEHUSMU aKTUBHOI'O MOJYyYEHUS 3HAHUU W MPUMEHEHUS MX B PEANbHOUN >KU3HU
IUISL peIIEHUS MPAaKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM MnpuU HM3yYEHHHU TMpeaMera «XHMUS» JTOMUHUPYIOLIEE
3Ha4eHUe MPUOOPETAIOT TaKKE LIeNU U 3a]]a4l, KaK:

amanranus 00yJaromuxcs K YCIOBHSIM IMHAMHYHO Pa3BUBAIOMIETOCS MUDA,
dbopMupoBaHHE€  WHTEUVIEKTyaJbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOATEIbHOMY MPHUHATHIO TPaMOTHBIX
pelIeHUu B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBA3AHHBIX C BEUIECTBAMHU U HX
NPUMEHEHUEM;

GopmupoBaHHe Yy OOYYAIOIUXCS  KJIFOUEBHIX  HABBIKOB  (KJTFOUEBBIX
KOMIIETCHIIMI), HMMEIOIUX YHHUBEpPCAIbHOE 3HAYEHUE JUIsl PA3JIUYHBIX BHUIOB
AESITENLHOCTH. PeIIeHUs] mpoOieM, TOUCKa, aHanu3a u 00paboTku MHQOpMaIuy,
HEOOXOMUMBIX IS TPUOOPETEHUS OMbITAa MACSATEIBHOCTH, KOTOpas 3aHUMaeT
BAXXHOE MECTO B MO3HAHMM XUMHH, a TaKkXke IJs OLEHKH C MO3UIUN
HKOJIOTUUECKON 0e30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKUX
IPOLECCOB Ha OpraHu3Mm 4esoBeKa " IPUPOIHYIO cpeny;



pa3BHUTHE MO3HABATEILHBIX HHTEPECOB, WHTEIIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYaIOUIUXCS: CIOCOOHOCTH CaMOCTOATENbHO NPHUOOPETATh HOBBIE
3HAHUS M0 XMMHH B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCIOJIH30BAThH
COBpeMEHHBbIC MH()OPMAIIMOHHBIE TEXHOJOTUHU JJIS TMOWCKA M aHaiW3a Y4eOHOU u
HAyYHO-TIOMYJISPHON MHPOPMALUHA XUMUIECKOTO COJEPIKAHNUS;

(GopMUpOBaHHE M Pa3BUTHE Y 00YUYAIONUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBINIUICHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOUMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHHHM W TPOBEICHUU XHUMHUYECKOTO
IKCIEPUMECHTA;

BOCIIHTaHWE Yy oOOydaromuxcs yOexAEHHOCTH B TyMaHHCTHYECKOU
HANpPaBJIICHHOCTH XHMHH, €€ BaXXHOW pOJM B PEIICHUU TIIOOANBHBIX MPoOIeM
paIMOHAILHOTO MPUPOJIOTIOIB30BAHMS, MOTIOJHEHUS YHEPTETHUECKUX PECYPCOB U
COXpaHEHHS NPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OCpPEkKHOTO
OTHOIICHHS K TPHPOJEC M CBOEMY 3J0POBBIO, a TaKKe INPUOOPETECHHsS OIbITa
MCTIOJb30BAHHUS TOJYYCHHBIX 3HAHWUW JUIS TPUHATHS TPAMOTHBIX PCIICHHH B
CUTYAIUsAX, CBI3aHHBIX C XUMUYECCKHUMU SIBJICHUSAMHU.

B yueOHoM mnnane cpeaHero oOmero oOpa3oBaHUS MpeaAMET «XHUMUSI»
0a30BOr0 YpOBHS BXOJHUT B COCTaB MpeAMETHOW o0nacTu «EcTecTBEHHO-HAy4YHBIC
IPEeIMETHI».

OO6miee yncao 9acoB, OTBEIEHHBIX ISl M3YYCHHUS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero obmero oopazoBanus, cocraiser 68 wacos: B 10 kmacce — 34 gaca (1
qyac B Hexemwo), B 11 «kmacce — 34 waca (1 wwac B Hedemo).



COAEPKXAHUE OBYYEHUA
10 KJIACC
OPI'TAHMYECKASA XUMHUA

TeopeTnyeckue 0CHOBBI OPraHUYECKON XUMHUH

[IpenMeT opraHMYEeCKON XUMUU. €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE B
MOJIyYEHUW HOBBIX BEIIECTB W MaTepuanoB. Teopus CTpOECHHS OpPraHUYECKUX
coenuneHuit A. M. bytnepoBa, e€ ocHOBHBIEe mosiokeHUsI. CTPYKTYypHBIE HOPMYJIIbI
OpraHMYecKUX BelecTB. ['oMosorus, wu3zoMepus. XHUMHYECKas CBS3b B
OPraHMYECKUX COCITUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3H.

[IpencraBienue o knaccupukanuu OpraHUYECKUX BeriecTB. HoMmeHkaTypa
OpraHUYEeCKUX COCIMHEHUN (CUCTEeMaTHuecKas) M TPUBUAIbHBIE Ha3BaHUS
BOKHEUIIMX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BEIECTB.

OKCNEpUMEHTAIbHbBIE METOAbl M3YYEHHsS] BEIIECTB M HMX MPEBpaLICHUI:
O3HaKOMJIEHHE ¢ oOpa3laMy OpraHMYeCKMX BEIIeCTB M MaTepuajaMu Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpraHMYECKHX BEIIEeCTB, HAOJIOJCHUE U
ONMCAaHUE AEMOHCTPALMOHHBIX ONBITOB MO MPEBPALICHUIO OPTaHUYECKUX BEIIECTB
npu HarpeBaHuu (IUIaBacHHUE, OO YTIMBAHKE W FOPCHHE).

Yraesogopoabl

AnKaHBI. COCTaB W CTpPOCHUE, TOMOJOTMYECKMM psa. MeTraH W 3TaH —
IpOCTEHINEe TPEICTABUTENN aJKaHOB. (U3MYECKUE U XUMHUYECKHE CBOWCTBA
(peaknuu 3aMENICHHMS W TOPEHHS), HAXOKACHHE B MPHUPOJE, IOJyYECHHE U
MPUMEHECHHUE.

ATIKEHBI. COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PAJ. DTUIICH U MPOMUICH —
NpPOCTEHININE TPEJACTaBUTEIN aJKCHOB. (QU3MYECKHME W XHUMHUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUSA, TAJIOI€HUPOBAHUSA, THUIpaTallUd, OKUCICHUS U
NOJMMEPHU3aINH), TIOTYICHUE U TIPUMEHCHHUE.

Anxanuensl. Oyrammen-1,3 m MmerunOyraaueH-1,3. crpoeHue, BaXHEHUIIHE
XAMUYECKHE CBOMCTBa (peakuus moiuMmepu3anuu). [loaydeHne CHHTETHYSCKOTO
Kay4dyKa W pe3WHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUN P, ALETUIICH
— TMPOCTEHIIMN MpeICTaBUTENb AJKHMHOB: COCTaB, CTPOCHUE, (PU3MUECKUE WU
XUMHUYECKHE CBOMCTBA (peakIMu TUAPUPOBAHUS, TaJOreHUPOBAHUS, THAPATAIINH,
TOPEHUs), TIOJIYICHUE U IPUMCHCHHE.

Apensl. beHzous: cocraB, cTpoeHHe, (QU3MYECKHE M XMMHYECKHE CBOWCTBA
(peakuy raJOreHHPOBAHUS U HUTPOBAHUs), MOJIYYCHHE M NMPUMEHEHHE. T01yoi:
cocmas, cmpoeHue,  (usuueckue u  xumuueckue  ceovicmea  (peaxyuu
2A02EHUPOBAHUS U HUMPOBAHUA), NOJYUeHue U npumeneHue. TOKCHYHOCTH



apeHoB. ['eHeTHueckass CBS3b MEXAY YIVIEBOAOPOJAMH, IPUHAIECKAIMUMHU K
Pa3IMYHBIM KJaccaM.

IIpupoanble HMCTOYHUKHU YriaeBOAOpPOAOB. IIpUpoaHBIN ra3 U MONYTHBIE
HepTsaHble ra3el. HedTh m e€ mpoucxoxaenue. Crnocobbl mepepaboTku HedTH:
MePEroHKa, KPEKHHT (TEpPMUYECKHUH, KATATUTHYCCKHii), NUPOau3. [IpOIyKThI
nepepaboTKi HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBI
yroJib U MPOJYKTHI €ro nepepadboTKu.

OKCHEPUMEHTANbHBIE METOABl HW3YYEHHs BEUIECTB M HUX INPEBPAIlCHUM:
O3HaKOMJIEHME C oOpa3lnamMu IJacTMacc, KaydykKoOB M PpE3HMHBl, KOJJIEKIUH
«Hepts» u  «Yroap»,  MOJAENMPOBAHME  MOJIEKYJ  YrJI€BOJOPOAOB U
rajJoreHONpOU3BOIHBIX, MPOBEJECHNUE OPAKTUYECKOW paboThl: MONYYEHUE ITUIICHA
Y U3y4YEHUE €r0 CBOUCTB.

Pacuérnpie 3amaumn.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Maccel, 00BEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJAYKTA PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJHYECTBY OJHOIO U3 UCXOMHBIX BEIICCTB MJIH MPOJTYKTOB PEAKIHK).

Kuciaopoaconepxammue oprannyeckue coenHeHHUs

[IpenenvHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TAHOJ: CTPOCHHE,
busznyeckue MW XUMHYECKHME CBOWCTBA (peakIMM C AaKTUBHBIMH MeTallJlaMH,
raJoreHoBOJIOPOJIaMHU, TOpeHHe), MNpUMEHEeHHEe. BomopoaHbie CBSI3UM MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eliCTBME METAaHOJIA U ATAHOJA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€  CHOUPTHL.  OJTUJEHIJIMKONb M TIULEPUH: CTPOCHHUE,
busznyeckue ¥ XUMHUYECKHE CBOMCTBa (B3aMMOIECHCTBHE CO  IEJIOYHBIMU
METajlaMH, KaueCTBEHHAas peaklMs Ha MHOroaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM uenoBeka. [[puMeHeHue rnumnepruHa u dTUICHTITUKOS.

®deHoN. CTpOEHHE MOJICKYIbl, (HU3UYECKHMEe W XUMHUYECKHE CBOWCTBA.
Tokcuunocth penona. [lpumenenue denona.

Anpnerunsl U kemousl. DopManbpAerua,  aUECTAIBAETHA. CTPOCHHE,
dusznyeckue W XMMHYECKHE CBOWCTBA (pPEaKIMU OKHUCICHHS M BOCCTAaHOBJICHHS,
Ka4eCTBEHHBIC PCAKIINH), TOJTYICHUE U TPUMCHEHHE.

ONHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuUHAs W
YKCyCHAasl KHCIIOTBI: CTpOCHHE, (U3MUYECKHEe U XMMHUYECKUE CBONCTBA (CBOMCTBA,
obmrue I Kjacca KHCIOT, peakius dTepuuKanuu), noJydeHne U MpUMECHECHHE.
CreapuHoBasg M OJI€MHOBAs KHUCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. MblJIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, HX MOIOIIEE CHCTBHE.

Crnoxubie 3(QUpHl KaKk TPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [wmaponus
crnoxHbIX 3¢upoB. Kupel. ['maponus xupos. [Ipumenenue xupos. buomorunueckas
pOJIb KHUPOB.



VriaeBoabl:  cocTaB, Kiaccuukanus — yrieBogoB  (MOHO-, JAH- W
nosjucaxapusl). ['Moko3a — mpocTeHnil MOHOCaXapua: OCOOCHHOCTH CTPOCHHS
MOJIEKYJbl, (U3UYECKHEe U XUMHUYECKHME CBOWCTBAa (B3aMMOAEICTBUE C
ruapokcugoM menu(ll), okucineHne ammuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKCHUE TIIIOKO3bI), HAXOXKJICHWE B IMPHUPOJC, NPUMCHEHHE,
ouonoruueckas poib. Dotocunres. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemmosio3a kak npupoaHele nojauMepbl. CTpoeHue Kpaxmana H
nemnonao3pl.  duznyeckre M XMMHUYECKHE CBOMCTBa Kpaxmana (THApOJIU3,
Ka4eCTBCHHAs! PEAKIUs C HOJIOM).

OKCNEPUMEHTAIbHBIE METOJABl M3YYEHUs BELIECTB W HUX INPEBPAIICHUMN:
npoBeJeHUE, HAOJIOJIEHHEe M ONMMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, KAYECTBCHHBIC PEAKIIMHM OJHOATOMHBIX CIUPTOB (OKHUCICHUE DTAHOJA
okcugom wmemu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBHE TIUIICPHHA C
ruapokcugoM Meau(ll)), anpaernaoB (OKHMCICHHE aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) m rumpokcuaom wmenu(ll), B3amMomelcTBHE Kpaxmanga C HOJOM),
NpoBeCHHE MPAKTHYECKON pabOThl: CBOWCTBA PACTBOPA YKCYCHON KUCIOTHI.

Pacuérupie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XHMHYECKOW peakuuu (Maccbl, 00BEMa,
KOJIMYECTBA UCXOJHOI0 BEIECTBA WM NPOAYKTA PEAKLUU IO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIHN).

A3zoTconepKamue OpraHu4ecKue COeIUHEHNUS.

AMMHOKHCIOTHl Kak aM(pOTepHble OpraHM4eckue coequHeHus. duznueckue
M XMMHYECKHE CBOWCTBA aMHHOKHCIOT (Ha TpHMepe TIHMIuHA). buomormyeckoe
3HaYE€HHE aMUHOKUCIOT. IlenTuasl.

benku Kak IpUPOJIHBIE BBICOKOMOJEKYJISApHBIE coenauHeHus. I[lepBuunas,
BTOPUYHAs M TpETHYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOICTBa OEJIKOB:
TUJPONIN3, I€HATYpallus, KAYeCTBEHHbIE PEaKIIUU Ha OENKH.

OKCIIEpUMEHTANbHBIE METOJbl H3y4EHHUS BELECTB M MX IPEBPAILECHUN:
HaOJI0ZIeHNEe U OTMHCAaHUE IEeMOHCTPALMOHHBIX OMBITOB. JeHATypalus OenKoB Ipu
HarpeBaHHUM, BETHbIE PEAKLIUU OEIKOB.

BbicokoMo/1eKyISpHBIE COeIMHEeHHS

OCHOBHbBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COECIMHEHHI: MOHOMED,
NOJINMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEIHAS MOJEKYJsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHHM —
NOJIMMEPU3ALUA U MIOJUKOHICHCALU.

OKCIepUMEHTANbHBIE METOJbl M3YyYEHHS BEIIECTB U HUX MPEBPAILECHHN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX M MCKYCCTBEHHBIX BOJOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexnpeaMeTHBIX CBSA3€H MPU W3YUYEHUU OPraHMYECKON XHUMHH B
10 kmacce oCyIlIeCTBISIETCS 4Yepe3 HCMOJb30BaHUWE KaK OOMIUX €CTECTBEHHO-
HAyYHBIX TOHATHHA, TaK W MOHATHH, SBISIONINXCA CHCTEMHBIMHU AT OTACIbHBIX
IPEeIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OO1mue ecTecTBEHHO-HAYUYHbIEC MMOHATHUS: SBJI€HUE, HAYYHbIN (akT, runoresa,
3aKOH, TEOpHs, aHaju3, CHHTE3, KiacCu(UKalMs, MEePpUOJUYHOCTb, HaAOII0JEHuE,
U3MepeHue, SKCIEPUMEHT, MOAEIUPOBAHUE.

®dusuka: Marepus, OdHeprus, Macca, aroM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TelO, OOBEM, arperaTrHoe COCTOSTHUE
BEIIECTBA, PU3NUECKHE BETUUNHBI U SAMHUIIBI HX H3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me,
GoTocuHTE3, OHMOJIOTUYECKH AaKTHBHbIC BellecTBa (0€NKH, YrIEBOJBI, JKUPHI,
(epMeHTBI).

['eorpadus: MuHepambl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHoNOrWs: MNHUIIEBBIE TMPOIYKTHl, OCHOBBI PAIlMOHAIBHOTO IHUTAHHUS,
MOIOIIIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKUE Tpenaparbl, MaTepHalbl U3
MCKYCCTBEHHBIX M CHHTETHYECKUX BOJOKOH.

11 KJIIACC
OBIIASA N HEOPTAHUYECKASA XUMHUA

TeopeTnyeckne 0OCHOBBI XUMHHU

XUMHUYECKHN 3JeMeHT. AToM. Sapo aroma, U30TOMNBL. DJIEKTPOHHAs
000104Ka. DHEPreTHUYeCKUe YPOBHH, MOAYPOBHHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHnTbl. OCOOEHHOCTH pacmpeliefieHUs] AJIEKTPOHOB MO OpOuTaiIsiM B aTromax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOHPUTYpALIUs aTOMOB.

[Iepuonnueckuii 3akoH U Ilepuoanueckas cucTeMa XMMUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b mepuogn4YecKoro 3akoHa u Ilepumonnueckoil cuctemsl
xumuyeckux snmeMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOW TEOpPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOICTB XHUMHUYECKUX OJIIEMEHTOB H
o0pa3yeMbIX WMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPyNmaM M TEpUOIaM.
3HayeHHEe NMePUOAUIECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHnue BelmecTBa. XHMHUYECKass CBS3b. Buabl XUMHUYECKOW CBA3H
(koBaJIeHTHAs HEMOJSApHAs W TOJSIPHAs, WOHHAs, METaJIMueckas). MeXaHU3MBbI
o0pa3oBaHMsI KOBAJIEHTHOM XHMMHMUYECKOW CBsSI3U (OOMEHHBIM W JOHOPHO-
akuentopHeiii). Bogoponnas cBsi3b. BajneHTHOCTh. DJIEKTPOOTPULIATEIBHOCTS.
Crenenp OKHCJIEHUS. Hownsr: KaTUOHBI 17} AQHUOHBI.



BemecTtBa  MOJEKYJNSPHOTO W HEMOJEKYJISPHOrO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT THUIIA KPUCTAIUNINYECKOU PEIIETKU.

[TonssTe 0 auUCHIEpCHBIX cUCTEMAaX. VICTUHHBIE U KOJJIOUIHBIE PACTBOPHI.
MaccoBas 1075 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHU4YEeCKUX COCMHECHUH. Homenknatypa
HEOPraHWYECKUX BEHIECTB. ['€HETHYEeCKas CBSI3b HEOPraHMYECKUX BEIIECTB,
NpUHAJIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumuueckass — peakuus. Krnaccudpukamus  XMMUYECKMX — peaklnuil B
HEOPraHWYECKOM M OpPraHMYEeCKOM XHMMHUHU. 3aKOH COXPAHEHHMS MAacChl BEIIECTB,
3aKOH COXPAaHEHUsS U MPEBPAIICHUS SHEPIrUU TPU XUMUYECKUX PEaKIUiX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbiX (akropoB. OOpaTuMbie
peakiuu. XuMHueckoe paBHOBecue. DakTopbl, BIUAKONIME HA COCTOSHUE
xumuyeckoro papHoBecus. [Ipunuun Jle Illatense.

OnexTponutuueckas aucconuanus. CuibHbIe U cinadbie daeKkTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTpalbHAS, IETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH.

OKCIEpUMEHTAJIbHbBIE METOABbl M3YYEHHUSI BEIIECTB U HX TMPEBpalICHUMN:
nemMoHcTpanus Tabnun «llepuoamueckas cucrema XuMuueckux ayemeHtoB J[. .
MenpgeneeBa», W3ydeHHE MojJeNeld KPUCTAIMYECKUX pEIMETOK, HAOIIOICHHUE U
ONKCaHUe AEMOHCTPAIIMOHHBIX U JAOOPAaTOPHBIX OMBITOB (pa3yiokKeHUE MEePOKCHJIA
BOJIOPOJIa B IPUCYTCTBUHU KaTaJau3aTopa, ONpeaeSIeHUE Cpeibl pacCTBOPOB BEIIECTB
C TMOMOMIbIO YHHBEPCAIbHOTO HHAMKATOpa, pEaKIMd HOHHOrO OOMeHa),
MPOBEJICHUE MPAKTUIECKOU paboThl «BiusHue pa3audHbiX (aKTOPOB Ha CKOPOCTH
XUMHYECKON PEaKINu».

Pacuérnrle 3amaun.

Pacuérel 1O ypaBHEHHMSM XMMHUYECKHX peakluid, B TOM YHUCIE
TEPMOXUMHUYECKHE PACYETHI, PaCYETHl C MCIOJIb30BAHUEM IOHATUA «MaccoBas
JI0JIsI BELLIECTBAY.

Heopranuveckass xXuMus

Hemeramnel. [lomoxkenue HemertamwioB B Ilepuommueckont  cucreme
xuMmuueckux anmemeHToB JI. M. MenpaeneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyeckue CBOWCTBA HEMETAIOB. AJUIOTpONHS HeMeTaluioB (Ha mpuMepe
KHCIIOpOJia, cepsl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaXKHEWINIMX HEMETANJIOB (TaJlOreHOB, CEPhl, a30Ta,
dochopa, yrmepoga M KpeMHHS) M HX  coeauHEHUH  (OKCHIOB,
KHCJIOPOCOACPKAIUX KUCIOT, BOAOPOIHBIX COCTHHECHUH).

[IpuMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHUN.



Meramnel. [lonoxenue MmerannoB B [leprnoandeckol cUCTEME XMMHUYECKUX
anementoB /. V1. MenneneeBa. OcoOEHHOCTU CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O6mme ¢usndyeckue cBoicTBa MeTaioB. CIiaBbl METaJJIOB.
DNEKTPOXUMHUYECKHM Pl HANIPSKEHUNM METAIIIIOB.

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX METAJJIOB (HATpUM, Kaiaui, KaJlbIlHi,
MarHui, aTlOMUHUHN, [IHHK, XPOM, JKeJIe30, ME/Ib) M UX COCIUHEHUHL.

OOmue crnocoObl mosiyueHuss MeTaioB. I[IpumeHnenue meranioB B ObITY U
TE€XHUKE.

OKCIEpUMEHTAIbHBIE METOABbl M3YYEHHS BEIIECTB U HX NPEBPALICHUI:
U3y4eHue KoOJUIeKIuu «MeTamibl M CIJIaBbI», 00pa3IOB HEMETAJJIOB, pElIeHUe
DKCIIEPUMEHTAIBHBIX 3aJlady, HAOMIOJEHWE U ONUCAHUE JEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THAPOKCHAA ATIOMUHHUS C PacTBOPAMH
KHUCIIOT U IIeJIouel, KaueCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJJIOB).

Pacuérupie 3amaun.

Pacuérel Maccwl BemiecTBa MM 00BEMA Tra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKI[UU BEIIECTB,
pacuéThl Macchl (00bEMa, KOTMUECTBA BENIECTBA) MPOJYKTOB PEAKIIMH, €CIU OJTHO
U3 BELIECTB UMEET MPUMECH.

XHUMUS U )KU3HD

Ponp xuMuu B oOecrieueHHU JKOJOTUYECKOW, SHEPreTUYeCKOd M MUILEeBOH
0€30MacHOCTH, Pa3BUTUU MeAULUHBI. [loHSATHE O HaydyHBIX METOJax MO3HAHUA
BEILLECTB U XUMHUYECKUX PEaAKIUH.

[IpencraBneHuss 00 O0MmMMX HAyYHBIX MPUHIMIAX MPOMBIIUIEHHOTO
MIOJIyYEHHS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BELIECTB U MAaTEpPHUAIOB. BAXXHEHUIIHWE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIMOHHBICE MAaTE€pHUAJIbl, KpacKd, CTEKJIO, KepaMUKa,
MaTepualibl Uil 3JEKTPOHHMKH, HAHOMATEpHAaNbl, OPraHUYECKUE U MHUHEpaJbHbIC
ynoOpeHus.

XUMHUS M 300pPOBbE 4YEJIOBEKA: IMMpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBujia 0€30MacHOTO HMCIONIb30BAHUS MPENapaToB OBITOBONW XMUMHU
B IIOBCEJJHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss ~ MeXNpeIMETHBIX  CBSi3ed  NpuU  HM3ydeHUH oOwmend o
Heopranuyecko xumuu B 11 kjacce ocyuiecTBisieTcs 4epe3 MCMOJIb30BAHUE Kak
OoOlMX €CTEeCTBEHHO-HAY4YHBIX TMOHATHH, TaKk ¥ MOHATUH, SABJISIOLIUXCS
CUCTEMHBIMU ISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OOmirie ecTEeCTBEHHO-HAY4YHbIE MOHSATHS: Hay4YHbIA (PakT, TUMOTE3a, 3aKOH,
TEeOpus, aHaiu3, CHUHTE3, Kiaccuukanus, MNEepUOJAUYHOCTh, HAOJIOJCHUE,
JKCIIEPUMEHT, MOJEIUPOBAHHUE, U3MEpPEHHUE, SBJICHUE.



dusuka: marepus, SHEPTHs, Macca, aTOM, 3JCKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PATHOAKTUBHOCTh, MOJIEKYJIa, YHEPreTUIECKUH YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSHHE BeliecTBa, (GM3MUECKUE BEIWYUHBI U CIMHUIIBI HX
U3MEpEHUs, CKOPOCTh.

buonorus: «kierka, opraHusMm, OJKocucTema, Ouocdepa, Makpo- WU
MHUKPO3JIEMEHTBI, BATAMHUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIBI, TOJE3HbIE HCKOMAaeMbIe, TOILIUBO,
pPECYpCHI.

TexHomorus: XuMuUYEcKas TMPOMBIIUICHHOCTb, METAJUTYPrusi, MPOU3BOJCTBO
CTPOMTEIBHBIX MaTePHUANIOB, CEIbCKOXO3IHUCTBEHHOE MPOU3BOJICTBO, ITHIIEBAS
NPOMBIIIJICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIIICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX TIpenaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHaNoB,
DJIEKTPOHHAS TIPOMBIIIIJICHHOCTbD, HAHOTEXHOJIOTHH.



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaer TpeOOBaHMUA K pe3yslbTaraM OCBOEHHUS
oOydJarouuMucs MOporpamMMm cpeaHero oOmiero oOpa3oBaHus (JIMUYHOCTHBIM,
METanmpeMETHBIM ¥ TpeAMETHbIM). Hay4yHO-mMeToanveckoil OCHOBOH st
pa3paboTKU IUIAHUPYEMBIX DPE3yJbTATOB OCBOEHHUS MPOrpaMM CpEJHEro oOuIero
00pa3oBaHUs ABIAETCSA CUCTEMHO-EATEIbHOCTHBIN OJIXO/I.

B COOTBETCTBHM € CHUCTEMHO-AEATEIBHOCTHBIM TIOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTAaTOB OCBOEHUS NIpeAMETa «XHUMHSA» Ha YPOBHE CPEIHETO
oOuiero oOpa3zoBaHus BbIICIEHBI CAEAYIONHE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIIIUMKCS POCCHHUCKONW TPaKJAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOTIPEIEIEHUIO;

HaJIMYUEe MOTHUBAIMH K 00Yy4EHHUIO;

IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHHM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IEHHOCTEW U UCTOPUUYECKUX TpaIuluii 6a30BOI HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTh OOYYalOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, IPUCYIIMMHU LEIOCTHOU
CHCTEME XUMHUYECKOT0 00pa3oBaHus,

HaJIMYMe TPABOCO3HAHUS IKOJIOTMUYECKOM KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIC IIJIaHBI.

JIN4HOCTHBIE pe3yibTaThl OCBOCHHUs MpeaMmeTa «XUMHUsS» TOCTUTATCA B
eIMHCTBE Y4eOHOM ¥ BOCIHMTATENIBHON JEATETbHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMU, COLUUOKYJIBTYPHBIMH, AYXOBHO-HPAaBCTBEHHBIMHU LEHHOCTSIMHU
U HWaealaMd POCCUHCKOr0 T'PaKJAHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMM W TpaBWJIaMHU  TOBEACHMS,  CHOCOOCTBYIOIIMMH  IpoIeccam
CaMOIIO3HAHHUSA, CaMOPAa3BUTHs M HPABCTBEHHOI'O CTaHOBJEHUSA JIMYHOCTH
oOydJaronuxcs.

JINYHOCTHBIE pe3yNbTaTbl OCBOCHMS IpeaMmera «XHUMHUA»  OTPAXKAIOT
cOPpMUPOBAHHOCTh OTBITA TO3HABATEJIBHOM M TNPAKTUUYECKOM JEATEIbHOCTH
o0ydarmuxcs N0 peaju3alluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpakIaHCKOr0 BOCIIUTAHMS

0CO3HaHMs 00y4YaIOMUMHCA CBOMX KOHCTHUTYIMOHHBIX MPaB U 00S3aHHOCTEIH,
YBaXXEHUS K 3aKOHY M IIPABONOPAAKY;

NPEACTABIECHUS O COLMAJIBHBIX HOPMAax M MPAaBWIAX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKON MAEATENBHOCTH TIPU CO3JAHUU
yu4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX M IMO3HABATEJbHBIX 3a7a4, BHIMOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTM TMOHUMATh W MNPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY HU
apryMEeHTHI APYTUX MPU aHAIU3€ PA3IUYHBIX BUAOB YUeOHOMU JeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSA

[EHHOCTHOTO OTHOUIIEHUS K MCTOPUUYECKOMY UM HAay4YHOMY HacCJIeAHI0
OTE€UYECCTBECHHOW XHMUMU;

yBaXKEHHUS K TPOIECCY TBOpPUECTBA B 00JIACTH TEOPUU U MPAKTHUECKOTO
OPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTHUKEHHUS HAYKH €CTh pPe3yJbTaT
JUINTeILHBIX ~ HAOJIOJEHUM, KPOTOTIUBBIX  OKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/Ja YUEHBIX U TPAKTUKOB,;

MHTEpECa W TO3HABATEIbHBIX MOTHBOB B TMOJYYEHUH U TMOCIEAYIOUIEM
aHanu3e WH(popManuu O MEePEAOBBIX JOCTHKCHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS :

HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMU, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSAMH,
U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHHWBATh CBOE MOBEACHUE W MOCTYNKHU CBOUX TOBApHUIIEH C
NO3UIUNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHI 3TUX
MOCTYIIKOB;

4) hopMHpOBaHUS KYJbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 370poBOro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3UYECKOMY H
ICUXUYECKOMY 3[10POBBIO;

coOmrofieHusl TpaBui Oe30mMacHOro oOpalieHus C BEIeCTBAMH B OBITY,
MIOBCEIHEBHOM )KM3HH U B TPYAOBOU JEATEIBHOCTH;

NOHMMAHUS UEHHOCTU TpaBUJI HWHAUBHUAYAJbHOTO M  KOJUIEKTUBHOIO
0€30MacHOTO MOBEACHUS B CUTYAIUAX, YTPOKAIOMINX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHMS TOCJIEACTBUI M HENPUATHS BPEIHBIX NMPHUBBIYCK (yHmoTpeOIcHHS
aJTKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCTIMTAHHSA:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATEIhCKOU
ACSTENILHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  APYTHX  BHJAX
NesTeIbHOCTH,

YCTAaHOBKM Ha aKTHMBHOE YYacTHE B PEIIEHUHM MPAKTUYECKUX 3ajau
COIMAJILHOM HANpPaBJICHHOCTH (B paMKaX CBOETO KJlacca, MIKOJIbI);



MHTEpeca K MPaKTUUEeCKOMY M3Y4YEeHHIO Mpodeccuil pa3aIuvyHoro pojaa, B TOM
Y1CJie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUU 110 XUMUHU;

yBaXKEHUS K TPYAY, JIOISIM TpyJa U pe3yibTaTaMm TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY HMHAMBHUIYalbHOW TPAEKTOPUHU
oOpa3oBanusi, Oyaymeid mnpodeccuu W peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HUHTEPECOB U
notpedHocTeN 001IeCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS

IKOJIOTUYECKH 11eJ1eCO00pa3HOr0 OTHOLIEHUS K TMPUPOJE, KaK HCTOUHHKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIe;

NOHUMAaHUs TJ00aJbHOrO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
HKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATBHOM CPEeJIbI;

OCO3HAHUS HEOOXOIUMOCTH UCIIONB30BAHUS JOCTIDKCHUM XUMHUH IS
pelIeHus: BOMPOCOB PAIIMOHAIBHOT'O IPUPOIOTIOIB30BAHNUS,

AKTUBHOTO HEMPUATUA JIEUCTBUHN, MPUHOCIIIMX Bped OKpYyXKalolmen
NPUPOAHON cpeae, yMEHHUS MPOTHO3MPOBATH HEOJArOMPUSITHBIC SKOJOTHUECKHUE
MOCIIEICTBYS IPEANPUHUMAEMBIX TEUCTBUN U MPEAOTBPAIIATH HX;

HAJIMYUS PA3BUTOTO DKOJOTUYECKOTO MBIIIJIEHUS, YKOJIOTHUECKON KYIbTYPHI,
OTIbITA NeSATEIbHOCTU HKOJIOTHUYECKOM HaIpaBJIEHHOCTH, YMEHUSA
PYKOBOJACTBOBAaThCSI MMU B IIO3HABATEIbHOW, KOMMYHMKATHBHON W COLMAIbHOMU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTHUBOCTOSTH  HJIEOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOT O MO3HAHUS

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHON MPAKTUKH;

MOHMMaHUA CHenuUKM XUMUU KaKk HayKd, OCO3HaHHS €€ pOJu B
bopMUpOBaHUN PALMOHAIBHOIO HAYYHOT'O MBIIIICHUS, CO3AaHUU IIETOCTHOTO
IpencTaBiIeHUs 00 OKPYXKAroleM MUpE KaKk O €IMHCTBE MPUPOABI U UYEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEW ¥ peHIeHUH MpoOIeM COXpaHCHUS
OPUPOJHOTO PaBHOBECHS,

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JUII  COBPEMEHHOM
UUMBUIIM3AUUA: B €€ TYMaHHCTHYECKON HANpaBICHHOCTH W BaXKHOM pOJU B
CO3/IaHWM HOBOUM 0a3bl MaTepuaIbHOW KYJIBTYPHI, PEHICHUH TI00ATBHBIX MPOOIEM
YCTOMYUBOIO Pa3BUTHS YEJIIOBEUYECTBA — CBHIPHEBOM, YHEPreTUUECKOW, MUIIEBOU U
IKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUU MEIUIUHBI, 00ECTIEYCHUN YCIOBHM
YCTENIHOTO TPyAa W DKOJOTHMYECKH KOMGMOPTHOW JKHU3HHM KaXJOro dJeHa
o0mIecTBa;

€CTEeCTBEHHO-HAYYHOM TIpPaMOTHOCTU: TOHMMAaHHUS CYIIHOCTH METOJ0B
MO3HAHMSI, UCHOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTHU HCIOJb30BaTh



NoJlyyaeMble 3HaHMA JAJS aHajdu3a U OOBSICHEHHUA SBJICHHUI OKpYXKAloIIero Mupa u
OPOUCXOJALINX B HEM M3MEHEHUI, YMEHMS JeTaaTh 000CHOBAHHBIE 3aKJIIOUEHUS HA
OCHOBE HAay4yHbIX (PaKTOB U HUMEIOLUIUXCSH JaHHBIX C LEIbI0 MOJy4ECHHUs
JTOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTU CaMOCTOSITENIbHO HCIOJIb30BaTh XHMHMUYECKHE 3HAaHUA IS
pelieHus npo0eM B peabHbIX KU3HEHHbBIX CUTYalUAX;

UHTEpeCca K MO3HAHUIO U MCCIEN0BATEIbCKON JEATENbHOCTH,;

TOTOBHOCTM W  CIIOCOOHOCTH K  HENPEPhHIBHOMY  O0pa3OBaHHUIO |
caM000pa30BaHMI0, K AaKTHUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUU 1O XHMHUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iMuHBIX cpepax npoeccuoHaNbHON
NESATEIbHOCTH.

METANPEAMETHBIE PE3YJbTATbBI

MertanpeamMeTHbie pe3yJbTaThl OCBOCHUS Y4EOHOr0 MpeaMeTa «XHMUsS» Ha
YpOBHE cpeiHero o01ero oopa3oBaHus BKJIHOYAIOT:

3HAYHUMBIE IS dbopmupoBaHuUs MHUPOBO33PEHHUSI o0y4Jaronmxcs
MEXTUCITUTUTMHAPHBIC (MEXKIpPEAMETHbIE) OOIIeHAYUYHbIC MOHATHUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CcHenuuKy MeTOJ0B IO3HAHMS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIICCTBO, SHEPrHus, SBICHUE,
nporece, CMcTeMa, HaydyHbId (akT, TMPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIeJOBaHKE, HAOIIOACHKE, H3MEPEHUE, IKCIIEPUMEHT U APYyrHUe);

yYHUBEpCaJIbHbIC yueOHbIC ACHCTBUSA (TIO3HABATENbHBIE, KOMMYHHKATUBHBIC,
PETYJISTUBHBIC), obecreunBarone dbopmupoBaHue (G yHKIIMOHATIBHO I
I'PaMOTHOCTH W COITMAILHON KOMIIETCHIIMH 00yJaronuxcs,

CIIOCOOHOCTH o0ydJaronuxcs HCII0JIB30BaTh OCBOEHHBIE
MEXTUCIUTIINHAPHBIC, MUPOBO33pEHYECKUE 3HAHUS W YHUBEpCAJIbHBIE ydeOHBIC
JEUCTBHS B TIO3HABATEILHOM U COLMAIILHOW MIPAKTHUKE.

MeranpenMeTHbIe pe3yibTaThl OTPa)XKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PErYJISTUBHBIMU
JeNCTBUSIMU.

OBaanenne YHUBEPCATbHBIMH y4eOHbIMU NMO3HABATEJbHLIMH
AEeUCTBUSIMHU:

1) 6a30BbIe JOTHYECKHE TeliCTBHUS

CaMOCTOATeIbHO  (GOpPMyIHpOBaTh M aKTyaJu3UpoOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpuBarh,

OTMpEeNeNATh I1edu JEATCIbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUU UX
JTOCTUXKEHHUSI, COOTHOCUTD PE3yJbTAaThl ACATEILHOCTH C TOCTABJICHHBIMH IEISIMH;

WCIIOJB30BaTh MPHU OCBOCHUM 3HAHMN TPUEMBI JTOTMUECKOT'O MBIIIJICHUS —
BBIJICTIATh XapaKTepHbIC MPHU3HAKM TMOHATHW MU YCTAHABIWBATh MX B3aMMOCBS3b,



UCII0JIb30BAaTh COOTBETCTBYIOIINE MOHITHS ISl O0BSICHEHUS OTACIbHBIX (PAKTOB U
SIBIICHUH;

BBHIOMpPATh OCHOBAaHUS U KpPUTEpUM Uil KJIacCU(PUKAIMU BEIIECTB WU
XUMHYECKUX PEAKLHM;

yCTAaHABJIMBATh MPUUYMHHO-CIECJACTBEHHBIE CBSI3M MEXKIY H3Yy4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PpACCYXACHUS (MHIAYKTUBHBIC, JCAyYKTHBHBIC, I10
AHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B PAacCMaTPUBAEMBbIX
SBJICHUSX, (POPMYITUPOBATH BHIBOJBI U 3aKJIHOUCHHUS,

OPUMEHSATh B MPOILIECCE MO3HAHUSA, UCTOJb3YEMbIE B XMMHUM CUMBOJUYECKHUE
(3HAKOBBIE) MOJIENH, MPEOOPA30OBHIBATH MOJICIIbHBIC TPEACTABICHUS — XUMUYECKU N
3HAaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKas (¢GopMmyia, YpaBHCHHE XHMHUYECKOH
peaknuu — TPU pEUHIeHUH Y4eOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHATh HAa3BAaHHBIC MOJICIbHBIC MPEACTABICHUS MJIS BBISBICHHUS XapaKTEPHBIX
NPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbI€e HCCAEN0BATEIbCKHE AeHCTBHSA:

BJIAJI€Th OCHOBAMU METOJIOB HAyYHOr'0 MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuuii;

(GopMynHUpOBAThH 1IENIM U 3a7a4d UCCIIETOBAHUS, UCIIOJIb30BATh MOCTABICHHBIE
M CaMOCTOATENbHO C(OpMYyITUpPOBaHHBIE BOMPOCHI B KauecTBE HMHCTPYMEHTA
MO3HAHHUS M OCHOBBI JUJIsi (POPMUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYXKIACHUMN;

BJQ/JI€Th HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M TPOBEAECHUS
YYEHUYECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOII0JaTh 332 XOJIOM
IpoIecca, CaMOCTOSTENBbHO TPOTHO3UPOBATH €ro pe3ylbTaT, (OpMYyIUpOBATH
000011eHUST ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHUS,
COCTaBJIATH 0OOCHOBAHHBIA OTYET O MPOACIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW MCCIENOBATENbCKOM W MPOEKTHOM
ACSITENbHOCTH, MPOSABIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MIOMCKY METOJOB PpEIICHUS MPAKTUYECKUX 3aJay, MOPUMEHEHUIO pa3IU4YHBbIX
METOJI0B IIO3HAHMS.

3) padora ¢ undopmManmei:

OpUEHTHUPOBATHCS B PA3NMUYHBIX MCTOYHHMKAX HHPopManuu (Hay4dHO-
NomyJisipHasl JIUTepaTypa XUMHUYECKOrO COJep:KaHus, CIpaBOUYHbIE MOCOOU,
pecypcsl MHTEepHETa), aHanuM3upoBaTh WH(OPMAIUIO PA3IUYHBIX BUAOB U (GOpM
npe/ICTaBJICHUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTH 17}
HEMPOTUBOPEUHBOCTD;



GopMyITHPOBATH 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI TPU MOWCKE H
orbope wuHPOpMAIMK, HEOOXOAMMOW g BBINOJIHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIMOJB30BAHUS WH(GOPMAMMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUH U Pa3IMUHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAIbHYIO  (QOpMYy  MpEaCTaBIICHUS
uHdopmaru (cxembl, rpa@uKu, AUArpaMMBbI, TAOJIHUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBa MpU paboTe C
XUMHYECKOH WHPOpMAIMEH: TPUMEHATh MEXKIpeAMETHbIe ((pu3ndecKkue u
MaTeMaTUYeCKHe) 3HaKH U CUMBOJIBI, (HOPMYIIbI, a00peBUATYPHI, HOMEHKJIATYPY;

UCIOJIb30BaTh W  MPEoOpa3oBhIBATH 3HAKOBO-CHUMBOJHMYECKHE CpEJICTBA
HaTJISITHOCTH.

OBiaieHne YyHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU e CTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXKJTaeMOW TEMBI B XOJI¢ JUaiora u/uiu
JAWCKYCCHH,  BBICKa3bIBaThb  HWJCH, (DOPMYIHpPOBaTh CBOM  HPEIJIOKEHHUS
OTHOCHUTEJILHO BBITIOJTHEHHUS MPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEN pe3yJIbTaTOB TO3HABATEIbHOU JEATEIbHOCTH,
MOJYYEHHBIX CAMOCTOSTEIIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU TIPU BBITOJTHCHUU
XUMHUYECKOT0 JKCIIEPUMEHTa, MPaKTUYECKON paboThl MO MCCIIENOBAHUIO CBOMCTB
M3y4yaeMbIX BEUIECTB, peaiu3alii yueOHOTO MpOoeKTa U (POPMYIHPOBATH BBIBOJIbI
MO pe3yJibTaTaM MPOBENEHHBIX MCCIEAOBAHHUI MYyTEM COTJIACOBAHMA IMO3UIUNA B
Xo7e 00CyKJIeH!sI 1 0OMEHa MHEHUSMHU.

OBgilaieHne YyHUBEPCAJbHBIMM PeryJasiITUBHBIMH JeiCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIBHYIO
ACSITENbHOCTh, Ompeaenss €€ Lend W 3aJadd, KOHTPOJMPOBaTH MU IO Mepe
HEOOXOMMMOCTH KOPPEKTHPOBATh TpEIJiaraeMblii alrOpUTM JIEUCTBUU TpHU
BBIMIOJIHEHUU Y4YeOHBIX W WCCIENOBATENbCKUX 3aJa4, BbIOMpaTh Haumbomee
3G GeKTUBHBIA CHMOCOO0 HX pemieHus ¢ y4ETOM TMOJYYCHHUS HOBBIX 3HAHHHM O
BEIIECTBAX U XMMHUUECKUX PEAKIUAX;

OCYIIECTBIATh CAMOKOHTPOJb CBOEH NEATEIHHOCTH Ha OCHOBE CaMOaHaIH3a
U CAMOOIICHKH.

NNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeamerHbie  pe3yabTaThl OCBOCHUA Kypca «OpraHuueckas XUMHSA»
OTPaXKaroT:

chOPMHUPOBAHHOCTh  MPEJCTABJACHUM O XUMHUYECKOHW  COCTaBIISIOIIECH
€CTECTBCHHO-HAYYHOU KapTUHBI MHpPa, pPOJIM XUMHU B T[O3HAHUU SBJCHUU



npupoabl, B  (GOPMUPOBAHMHM  MBINUICHUS W  KYJIbTYpbl  JIMYHOCTH, ©&
GYHKIIMOHAIBPHON TPAMOTHOCTH, HEOOXOAMMOM /IS pEeNICHUS MPAKTUYSCKUX 3a/1ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0OPOBBIO M MPUPOTHOM
cpene;

BIAJICHAE  CHCTEMOW  XMMHYECKHX  3HAHHWHK, KOTOpas  BKIIOYaeT:
OCHOBOIIOJIATAlOIIME TOHATUS (XUMHUYECKHMH JJIEMEHT, aTOM, OJJICKTPOHHAs
0007109Ka aTomMa, MOJIEKYJa, BAJIEHTHOCTh, AJEKTPOOTPUIIATEILHOCTD, XUMHUYECKas
CBSI3b, CTPYKTYpHas (opmyia (pa3BEpHyTas M COKpAIIEHHAsA), MOJIb, MOJSpHAs
Macca, MOJIAPHBIH 00BEM, YIJIEPOAHBIA CKeleT, (YHKIMOHAJIbHAS TPYIIa,
pajuKai, M30MEpHs, U30MEphl, TOMOJOTHYECKUH psiJl, TOMOJIOTH, YTJIEBOIOPOIHI,
KHCIOPOA M a30TCOJAEpKaIlue COCIWHEHUS, MOHOMEp, IOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHEHUS); TCOPUU M 3aKOHBI (TCOPHS CTPOCHHS
opranudeckux BemiectB A. M. ByrinepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XMMHH; MHUPOBO33PCHUECKHE 3HaAHUS,
JeKAIMe B OCHOBE IMOHUMAHUSA MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYCCKHUX
SBIICHUH, (AKTOJOTMYECKHE CBEJCHUS O CBOWCTBaX, COCTaBe, MOJYYCHHH U
0€30MacHOM HCITOJIb30BAHUU BaXXHCHINMX OPraHWYECKHUX BEHICCTB B OBITY |
MPAaKTHYECKOU JCATEIBHOCTH YEIIOBEKA;

C(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapakTEpHbIE MPU3HAKH TOHATHIA,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPH
ONHUCAaHUU COCTaBa, CTPOCHUS M MPEBPALICHUN OPraHMYECKUX COCIUHEHUI;

C(OPMUPOBAHHOCTh YMEHUW HCIONB30BATh XUMHUECKYI0 CUMBOJIMKY JJId
COCTABJICHUS MOJIGKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI)
bopMyn  OpraHMuecKMX BEIIECTB W YPaBHEHHH XHUMHUYECKHX  PpEaKIIHi,
U3rOTaBIMBATH MOJEIU MOJEKYJI OpPraHMYEeCKUX BEIIECTB IJIS WUTIOCTPALUUA UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

C(OpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh NPUHAIICKHOCTh H3YyUEHHBIX
OPTaHMYECKHUX BEMECTB IO HX COCTABY W CTPOCHHUIO K ONpEeACIEHHOMY
Kiaccy/rpymmne coenuHeHWH (YrieBOIOPOJABI, KHCIOPON H a30TCOJepKalue
COCIMHCHHUsS, BBICOKOMOJICKYJIIPHBIC COCJHHEHUS), JaBaTh WM Ha3BaHUSA II0
cucremarmdeckoii Homenkiatype (IUPAC), a takke NPUBOAHUTH TPUBUAIBHBIC
Ha3BaHUS OTJACIbHBIX OpPraHMYECKUX BeMmeCTB (ITHJICH, NPOIWICH, aleTHIICH,
ATHJICHTJIUKOIb, TIHUIEPUH, (eHON, (GopManbaerua, areTambJeru]l, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHUCJI0TA, OJIEMHOBAS KUCJIOTA, CTEAPUHOBASI KMCIOTA, TIIFOK034,
bpykTO3a, Kpaxmall, IeJUTFJI03a, TIUIIH);

C(OPMHUPOBAHHOCTh YMEHHUS ONPENCIATh BHUABl XHUMHYECKOW CBS3H B
OpPraHUYeCKHX COCIMHECHUSAX (OJMHAPHBIC ¥ KPaTHBIC);



COPMUPOBAHHOCTh YMEHUS NPHUMEHATH TOJOXKEHHS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. bytinepoBa ais 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MACCHI BEIIECTB;

COpMHUPOBAHHOCTh ~ YMEHHUH  XapaKTEpU30BaThb  COCTaB,  CTPOCHHE,
busnyeckue M XMMHUYECKHE CBOWCTBA TUINUYHBIX MPEICTABUTENEH pa3IMYHbIX
KJIACCOB OPraHMYEeCKUX BELIECTB (METaH, 3TaH, JTWIIEH, IPOIMMUJIEH, AlETHIIEH,
Oyranguen-1,3, metunOyragueH-1,3, OeH30JI, METaHOJ, 3TaHON, ATHJICHIJIUKOb,
TIMUEpUH, (EHOJ, aleTanbJIeruj, MypaBbUHAs M YKCYCHas KHCJIOTBI, IJIIOKO03a,
Kpaxmall, LeJl0JI03a, aMUHOYKCYCHasi KUCJIO0TA), WIIIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJy HUMHU YpPaBHEHUSMH COOTBETCTBYIOLIIMX XHMHUYECKHUX PpEaAKIHH C
UCIOJB30BAHUEM CTPYKTYPHBIX (popmyI;

C(OPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHHUKHU YTJIEBOAOPOIHOIO
coipbsi  (He(Th, NPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MepepabOTKUu WU
MPaKTHUYECKOE MPUMEHEHHE MPOAYKTOB MepepadoTKu;

COPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCICHUS MO XHUMUYECKUM
ypaBHEeHUsM (Macchl, 00bEMa, KOJMUYECTBA MCXOJHOIO BEIIECTBA WJIM TMPOJYKTa
peakiuu MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEICCTB WJIU MPOJYKTOB PEAKIIUH);

COpPMUPOBAHHOCTh YMEHUU BIIAJIETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJJaX Hay4YHOTO MO3HAHMS, UCIOJIb3YEMbIX B XUMUU MPU MU3YUYCHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HAOII0JCHUE, U3MEpPEHHEe, YKCIIEPUMEHT, MOACTMPOBAHUE),
MCIIOJb30BaTh CHCTEMHbIE XUMHYECKHUE 3HAHUS IS TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMU U UX
NPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUU COOJIIO/IaTh MPaBUIIA MOJTb30BAHUS XUMHUYECKOM
nocya0i W JabopaTopHBIM O0OpyAOBaHMEM, a TakKe IpaBuja OOpamleHHus ¢
BEIIECTBAMH B COOTBETCTBUU C WMHCTPYKUMSIMH MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OTBITOB;

COPMUPOBAHHOCTh YMEHHMH IJIAHUPOBATh U BBHINOJIHATH XUMUYECKUN
HKCIEPUMEHT (TpeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HAIpPEeBaHUU, MOJyUYEHUE
TWJIEHA M W3YYEHHE €ro CBOWCTB, KAYECTBEHHBIE PEAKLUU OPraHu4ecKuX
BEIECTB, JeHATypalus OCNKOB NPH HArpEeBaHWHU, IBETHBIE PEaKIUN OENKOB) B
COOTBETCTBMM C TMpaBWJIaMUd TEXHUKH O€30MacHOCTH Hpu oOpameHuu ¢
BEIIECTBAMU U JaOOpaTOpHBIM OOOpYyIOBaHHEM, TPEACTABIATh pPE3yIbTAaThl
XHUMHUYECKOT0 JKCIepuMeHTa B (opMe 3amucu YpaBHEHHMH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyITUPOBATH BBIBOJBI HA OCHOBE 3THX PE3yIbTaTOB;

COPMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIU3UPOBATh XHMHUYECKYIO
uHQOpMauio, TMONy4aeMyl H3 pa3HBIX WCTOYHUKOB (CpelIcTBa MaccOBOH
uHpopmaluu, WurtepHer U JIpYTrux);



chOpPMUPOBAHHOCTh, ~ YMEHHUM  CcOONIOAAaTh  TpaBUia  IKOJIOTUYECKH
1enecoo0pa3Horo MoBeAeHHs B OBITY W TPYAOBOW JEATENbHOCTH B LEIAX
COXpaHEHHS CBOEr0 3J0pPOBbSl U OKpYXaloUlell MNpUPOAHOW Cpeabl, OCO3HABAThH
OMAaCHOCTb BO3JEHCTBUS HA >KUBBIE OPraHU3MbI ONPENEAEHHBIX OPraHUYECKUX
BellecTB, MoHUMas cMbici mokaszatens I[IJIK, moscHATe Ha mpumepax crmocoObl
YMEHbIIEHUS M NPEJOTBPALIEHUS MX BpPEAHOrO0 BO3JCHCTBUS Ha OPraHu3M
YeJI0BEKA,;

i1 00y4YaloIUXCs C OTPAaHUYEHHBIMH BO3MOXHOCTSAMH 3/J0POBbS: YMEHHE
OPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYNHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMHYECKUX SBIICHUI;

A CHenbIX M CHA0OBUASIIMX OOYYarOMIMXCSA: YMEHHE MCIO0Jb30BATh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins ais 3anmucu XMMUYECKUX

bopmyi.
11 KJIACC

[IpenmeTHBIC peE3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHuueckas
XUMUSA» OTPaAKaoT:

chOpPMUPOBAHHOCTh  MPEACTABICHUNA: O XUMHYECKOH  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJM XUMHUU B TIO3HAHUHU SIBJICHUMU
OpupoaAbl, B (QOPMHUPOBAHMHM  MBINIJIEHUS ©  KYJAbTYpbl JIMYHOCTH, €&
GYHKIIMOHABHONW TPAMOTHOCTH, HEOOXOIUMOM ISl peIIeHUS TPAKTUIECKUX 3a7ad
M DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO M NMPUPOIHOMN
cpene;

BJIaJICHUE  CHCTEMOM  XMMMYECKMX  3HaHUH, KOTOpasi ~ BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATHA (XHMHYCCKHMH 3JEMEHT, aToM, H30Tom, S-, P-, d-
AIICKTPOHHBIC OPOWTANM aTOMOB, HOH, MOJCKYJa, MOJb, MOJISIPHBIA O00BEM,
BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCICHHUS, XMMHUYECKas CBS3b
(koBaJicHTHAs, MOHHAs, METAJLIMYECKas, BOJAOPOHAS), KPUCTAUTMUECKas penéTka,
TUMBl ~ XUMHUYECKUX  PEAKIHH, PacTBOpP, DJICKTPOIMUTHI,  HEIJIEKTPOJIHTHI,
AJIEKTPOJIMTHYECKAS JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOH peaKIMK, XHMHUYECKOE PAaBHOBECHE); TECOPHH W 3aKOHBI (TCopus
3JIEKTPOJIMTUYECKON aucconuanuu, nepuoanyeckuii 3axkoH . WM. Mengeneena,
3aKOH COXPAHEHMS MACChl BEIIECTB, 3aKOH COXPAHEHUS M NPEBPAIICHUS >HEPrUU
NpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XHUMHH,
MHUPOBO33PEHUYECCKUE 3HAHUS, JIE€KAIIKME B OCHOBE MOHUMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SBJICHWH, (DAKTOJOrMUECKHE CBEICHHUS O CBOWMCTBAX,
cocTaBe, MOJy4eHUU U 0€30MacHOM HCIOJb30BAHUU BaKHEUIINX HEOPTaHUUYECKUX
BCIIICCTB B OBITY u MPAKTUYECKOM JIeATEILHOCTH YeJIOBEKA;



C()OPMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEPHbIE NPHU3HAKU TOHATHUH,
YCTaHABIMBAaTh WX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOLIME IMOHATHUS IPH
ONMCAHUYU HEOPraHWYECKUX BELIECTB U UX IPEBPALICHUN;

C(OPMUPOBAHHOCTh YMEHUW HCMOJB30BATh XUMUYECKYIO CHMBOJHUKY JUIs
coCTaBjeHHs  (GOopMyJl BEUIECTB U  YpPaBHEHUHM  XUMHUYECKUX  pEaKLHid,
cucremaruueckyro HomeHkIaTypy (IUPAC) u TpuBuManbHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYEeCKMX BEIIECTB (YrapHbId ra3, YIJIEKUCHBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS U3BECTh, IIUTHEBAS COJIA, IUPUT U JIPYTHUE);

C(OPMUPOBAHHOCTb YMEHUHN ONMpPEAENATh BAJIEHTHOCTh U CTENEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COEAMHEHUSAX DPA3JIUYHOTO COCTaBa, BHJ XUMHUYECKOU
CBsI3M (KOBaJCHTHAs, MOHHAS, METa/INYecKas, BOJOPOJHAS) B COCIUHEHUSIX, THUII
KPHUCTAJUTMYECKONH PEmIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJICKYJspHasi,
MOHHAsl, METAJUIMYECKasl), XapaKTep cpeabl B BOJHBIX pPACTBOPAX HEOPraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHU YCTaHABIINBATh IPUHAJIEKHOCTD
HEOPraHMYECKUX BEUIECTB IO HX COCTaBY K ONpeNeNEéHHOMY KIaccy/Tpymie
coeinHEHMH (MPOCThIC BEIIECTBA — METANJIBI U HEMETAJUIbl, OKCUbI, OCHOBAHH,
KUCIIOTBI, aM(OTEPHBIE TUAPOKCHUIBI, COJIN);

c(OpMUPOBAaHHOCTh YMEHHUI pacKpbIBaTh CMBICI IEPUOJUUECKOro 3aKkoHa /l.
. MenneneeBa u 1eMOHCTPUPOBATh €70 CUCTEMATU3UPYIONYIO0, O0BACHUTEIbHYIO
1 IPOTHOCTUYECKYI0 (QYHKIIUH;

cOPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB XUMH4YECKHX »3JeMeHTOB 1-4 mnepuomoB Ilepuoanueckoil CHCTEMBI
xumuueckux snementoB JI. M. MenmeneeBa, HCIONb3ys HOHATHA «S-, P-, d-
JIIEKTPOHHBIE opOurtanu», «IHEPreTUYECKUe YPOBHUY, 00BSICHATD
3aKOHOMEPHOCTH HU3MEHEHHs CBOWCTB XMMHUYECKHMX JJIEMEHTOB M MX COCIUHEHUU
o nepuoaam u rpynnam llepuogudeckoit cucteMbl XuMHYECKUX dneMeHToB [l. U.
Menpeneesa,;

cOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  (OMHCHIBaTh)  0OIIUE
XMMHMYECKHE  CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE TI'€HETUYECKOW CBI3M MEXKAY HEOPraHHYECKUMHU
BEIECTBAMHU C IIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUN;

cOpMHUPOBAHHOCTh YMEHHS KiIacCHU()UIUPOBATH XUMHUYECKHE PEAKLIUU IO
pa3NUYHBIM TpPU3HAKaM (YUCIy W COCTaBYy pEarupylolluX BEMIECTB, TEIIOBOMY
3peKxTy peakiuu, U3MEHEHUIO CTENEeHEeW OKUCICHHS 3JEMEHTOB, OOpaTUMOCTH
peaKuuy, y4acTHIO KaTaau3aTropa);

COPMUPOBAHHOCTh YMEHHUH COCTABIATh YpPaBHEHHS pEaKUUN pPa3IUIHBIX
TUIIOB, TIOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKLUil HOHHOr0 OOMEHA, YYUThIBas
yCIJIOBHS, npu KOTOPBIX 3TH peaknuu UayT 10 KOHILIA;



COPMHUPOBAHHOCTh YMEHHH MPOBOAUTH PEAKIHH, TOATBEPKIAIOIINE
Ka4eCTBCHHBIM COCTAaB pPa3JUYHBIX HEOPraHWYECKUX BEMIECTB, pPACIO3HABATH
OTIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIHE B BOAHBIX PACTBOpPaX HEOPTAHMYECKHUX
BEIICCTB;

COpPMHUPOBAHHOCTh ~YMEHHH  PACKpBIBaTh  CYINIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHTEIBHBIX PEAKIUU MOCPEICTBOM COCTaBICHUS JIJICKTPOHHOTO OalaHca
ATUX PEAKLIUH;

C(OPMHUPOBAHHOCTh YMEHHH OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKON
pPEaKIUU OT Pa3IUYHBIX (DAKTOPOB; XapaKTEP CMEIICHHUS XMMHUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHEro Bo3aeicTus (npunnumn Jle [larense);

COPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE TPOIECCHI,
JeKANUE B OCHOBE MPOMBINIICHHOTO TOJYYCHUS CEPHOW KHCIOTHI, aMMHaKa, a
TaKkke C(HOPMUPOBAHHOCTh TPEJACTABICHUN 00 OOIMMX HAyYHBIX MPHHIMIAX W
HKOJIOTHYECKHX MPOOIeMaX XMMHUYECKOT'0 TIPOU3BOICTRA;

C(OPMHUPOBAHHOCTh YMCHHH MPOBOJUTH BBIYUCICHHS C HCIIOJIb30BAaHUEM
MOHATHS «MaccoBas JIOJIS BEIIeCTBa B pacTBOpe», OOBEMHBIX OTHONICHWUU Ta30B
NpU XHUMHYECKHX PEaKIMIX, MacChl BEIIECTBA WJIM 00BbEMA ra3oB 1O M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MU O00BEMY OJHOIO M3 yYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChI
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHUU COOJIIOATh MpaBUa MOJIb30BAHUS XUMUYECKON
nocyiod u nabopaTopHbIM O0O0OpYJOBaHHEM, a TakXke IpaBuia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUMSIMH MO BBHIMOJHEHUIO J1aOOpATOPHBIX
XUMHUYECKHUX OTIBITOB;

C(OPMUPOBAHHOCTh yMEHHHM IUIAHUPOBATH U BBIMOJHATh XUMHYECKUH
IKCIEPUMEHT (pa3iioKeHUe MEePOKCUAAa BOJOPOAAa B MPUCYTCTBUHU KaTajau3aTopa,
OTpejieNieHne Cpelbl pPAcCTBOPOB BEIIECTB C TOMOINBID  yYHHBEPCAIHLHOTO
WHINKATOpa, BIUSHUE Pa3INYHBIX (HaKTOPOB HA CKOPOCTh XUMHUYECKOW peakIuw,
peakiuu MOHHOTO O0OMEHa, KayeCTBEHHBIE peakIMK Ha Ccyiabdar-, KapOOHAT- H
XJIOPU/I-aHUOHBI, Ha KATHOH aMMOHHS, PEHICHHE IKCIEPHUMEHTAIbHBIX 3a1ad 10
TeMaM «MeTtamiel» W «HemeTamibi») B COOTBETCTBHHM C NpPaBUJIAMU TEXHHUKHU
0€30MacHOCTH TpH OOpAIlEeHUH C BEIIEeCTBAMH U JIa0OPaTOPHBIM 000PYI0BaHUEM,
OPENCTaBIATh PE3yNbTAaThl XUMHUYECKOTO DJKCIepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIONIMX peaKnuid u (QOpPMyIHpPOBATH BHIBOJBI Ha OCHOBE
ITHX PE3yJIbTATOB;

COPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHaJU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TOJy4yaeMyl U3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOMU
KOMMYHUKAIHH, WuTepuer u JIPYTHUX);



chOpPMUPOBAHHOCTh, ~ YMEHHUM  CcOONIOAAaTh  TpaBUia  IKOJIOTUYECKH
1enecoo0pa3Horo MoBeAeHHs B OBITY M TPYAOBOM JAEATENBHOCTH B LEIAX
COXpaHEHHS CBOEro 3/0pPOBbS U OKpYXKaloLled MNPUPOAHOM Cpelbl, OCO3HABATbH
OMAaCHOCTb BO3/ICMCTBUS Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens I[IJIK, moscHATP Ha mnpumepax CHOCOOBbl YMEHBIICHHS |
OPeIOTBPALLEHUS UX BPEIHOTO BO3JECHCTBUS HA OPraHU3M YEJIOBEKa;

i1 00y4aloIUXCS C OrPaHUYEHHBIMU BO3MOKHOCTSIMHU 370POBBS: YMEHHE
OPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBIICHU;

A CHenbIX M CHAa0OBUASIIMX OOY4YalOMIMXCA: YMEHHE MCIO0Jb30BATh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins ais 3anmucu XMMUYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHMe pa3ieioB U TeM

KoJaugecTBO 4acoB

JuaexTponnble (HUppPoBbHIE)

Ne n/m Koutpoabusie | IIpakrnueckue
NMPOrpamMMbl Bcero o0pa3oBaTebHbIE PeCYPChI
padoThI padoTsbI
Pa3nea 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMHUH
[Ipeamer opraHM4ecKOil XUMHH. https://academy-

1.1 Teopusi CTpOCHUS OPraHUYECKUX 6 0 0 content.apkpro.ru/lesson/a9f3d191-

coequnenuii A. M. byrnepoBa Sele-4e24-ac02-efb16fa49f6a
Hroro 1o pazneny 6
Paznen 2. YriaeBoaopoasl

IIpenenbHbIE YIIEBOAOPOIB — hitps://academy-

2.1 pel % HOpOA 4 0 0 content.apkpro.ru/lesson/258ddc06-
ATKAHbL ec23-473¢-b3d7-ed82fcaddd02
HenpenenbHble YriaeBoA0POIbL: https://academy-

2.2 pedl r HOPOZEL: 12 0 1 content.apkpro.ru/lesson/4038171e-
WIKCHPL, QTKAHCHBL, ATKHHET 4158-4bd1-ae98-18dc1cfba399

https://academy-

2.3 ApOoMaTHYECKHUE YIIIEBOI0POIbI 4 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
I1
24 PHPOJIHBIC HUTOHHIIH 6 1 0 https://lesson.edu.ru/04/10
YIIJIEBOJOPOJIOB U UX MepepadoTKa
Hroro no pazneny 26
Paznen 3. Kuciaopojacoaepikaiinue opranndeckue coeMHeHHs
3.1 Crnuptel. deHon 6 0 0 https://academy-

content.apkpro.ru/lesson/5439c18b-




7440-4b6f-bf84-c04fad71694f

Aunpnierunsl. KapOOHOBBIE KUCITIOTHI.

https://academy-

3.2 C 14 content.apkpro.ru/lesson/8664b319-
TIOXKHBIE SQUPEL 0ba3-4945-h076-ch7ae5858b90
https://academy-
3.3 VYriieBo abl 6 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro 1o pazneny 26
Pasnen 4. A3oTcoaep:kaiue OpraHudeckue coeHHeHust
https://academy-
4.1 AMUHEL. AMUHOKUCIOTEL. beiku 6 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73¢e
Hroro mo pazneny 6
Pa3nen 5. BoicokoMoJieKy asipHbIe COeTUHEHHS
5.1 [Tnactmaccer. Kayayku. Bomokna 4 https://lesson.edu.ru/04/10
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoJnuecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHHE pa3aesioB ¥ TEM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (uchp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pasznen 1. TeopeTnueckue 0CHOBBI XHMHH
Crpoenue atomoB. Ileproanueckuii 3akoH
1.1 u [leprogndeckas cucTeMa XUMHYECKUAX 3 0 0 https://lesson.edu.ru/04/10
anemenToB [[. . MenpaeneeBa
1.2 XUMUYECKUE peakliuu 6 1 1 https://lesson.edu.ru/04/10
C .M S
1.3 ThoeHHe Betlectpa. MHOToobpasue 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro mo pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannueckasi XaMmus
2.1 MeTamisl 0 https://lesson.edu.ru/04/10
2.2 Hemeramnet 1 https://lesson.edu.ru/04/10
2.3 CBAI3b HCOPIAHHUECKHX 1 OPraHHICCKHX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Paznea 3. XuMus u KM3Hb
3.1 XUMUA ¥ )KU3HDb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 3




IIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KouaunuyecTBo yacos
Ne Mara JJIeKTPOHHBbIe HH(POBHIE
Tema ypoka Kontpoabnsbie | IIpakruyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE PeCYPChI
padoThI padoTbI
ITpeaMeT opraHMYeCKO XUMUH, 4.09.2023 https://academy-

1 €€ BOBHUKHOBEHHE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE Sele-4e24-ac02-efh16fa49f6a
IIpeaMeT opraHMYeCKO XUMUH, 7.09 https://academy-

2 €€ BO3HUKHOBEHHUE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE Sele-4e24-ac02-efh16fa49f6a
Teopust CTPOEHMS OPraHUIECKUX 11.09 https://academy-

3 coenmuHenuid A. M. ByrnepoBsa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE TOJIOKECHUS ab0e-4c59-9dcf-20517ae4b52e
Teopust CTPOCHHUS OPraHNYECKUX 14.09 https://academy-

4 coequnenuid A. M. byrneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE MOJIOKEHUS ab0e-4c59-9dcf-20517ae4b52e
Ipencrasienue o 18.09
KJIacCU(UKAIIMU OPTaHUIECKUX
BeniectB. HoMeHkaTypa https://academy-

5 ' 1 0 0 content.apkpro.ru/lesson/726ee099-

(cucremarnueckas) u
TPUBHUAILHBIC Ha3BAHUS
OPraHUYECKUX BEIIECTB

£1a9-410f-b8be-b4cb589aeadl




IIpencrasnenue o
KJ1acCU(UKAIIMUA OPTaHUIECKUX

21.09

https://academy-
content.apkpro.ru/lesson/726ee099-

6 Bemects. Homerxnarypa e1a9-410f-b8be-b4ch589aeadl
(cucremaruueckas) u
TpI/IBI/IaJIBHI)IG Ha3BaHUA
OpFaHI/I‘-IGCKI/IX BCIICCTB
AJIKaHBI. COCTAB M CTPOCHHE 2>09 hitps://academy-

7 . ' content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCKHIH P ec23-473¢-b3d7-ed82fcaddd02
AJIKaHBI: COCTaB ¥ CTPOEHHE, 28.09 hitps:/academy-

8 FOMOTIOTHIeCKHH P content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
Meran u 5Tan — npocTenmme >10 hitps://academy-
9 content.apkpro.ru/lesson/258ddc06-
MPCACTABUTEIH ATKAHOB ec23-473c-h3d7-ed82fcaddd02
5.10 https://academy-
10 MeraH n 3TaH — npocTermue content.apkpro.ru/lesson/258ddc06-
MPEACTABUTEIIN AJIKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHHUE 710 https://academy-

11 . ' content.apkpro.ru/lesson/4038171e-
cBONCTBA 4158-4bd1-ae98-18dc1cfb9399
AJIKEHBI. COCTaB U 12.10 https://academy-

12  [CTPOEHHUE,CBONCTBA content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfh9399
13 BTHHGHVH MPOTHIACH == 1410 https://lesson.edu.ru/04/10
NPOCTEHIINE MPEICTaBUTEIN
14 ITHIICH 1 MOMHICH — 1910 https://lesson.edu.ru/04/10

HpOCTGﬁH.IPIG IpeacTaBUTCIIN




AJIKCHOB

[IpakTudeckas padora Ne 1. 21.10 https://academy-

15 «[lomyuenue sTHIICHA U content.apkpro.ru/lesson/53cd2379-
U3Y4YEHHE €T0 CBOMCTB» 2345-43b1-9f67-7ebcdaf03ce0
«[lonyyeHue 3TuICHa U 26.10 https://academy-

16 U3Y4EHHE €TO CBOWCTBY content.apkpro.ru/lesson/53cd2379-
2a45-43b1-9f67-7ebcdaf03cel
Anxanuensl. byraguen-1,3 u 6.11
metwnoyraaues-1,3. [Tonydenue

17 yran ¥ https://lesson.edu.ru/04/10
CHUHTETHYECKOTO KaydyKa u
pE3UHBI
Anxanuensl. byraguen-1,3 u 9.11

18 https://lesson.edu.ru/04/10
Metwnoyraauen-1,3. [lomydaenne
CUHTETHYECKOTO KaydyKa u
pPEe3UHBI
AJIKUHBI, COCTaB ¥ 0COOEHHOCTH 13.11
CTPOEHMSI, TOMOJIOTHYECKHH PSI.

19 p . P https://lesson.edu.ru/04/10
AUETHICH — TPOCTEeUITUI
MPEICTaBUTEIIb AIKHHOB
AJIKUHBI: COCTaB ¥ 0COOEHHOCTH 16.11

20 . https://lesson.edu.ru/04/10
CTPOCHHMS, TOMOJIOTUYCCKUI PSI.
AlUETWIeH — MPOCTEeUITUI
NPEJICTaBUTEIIb AIKHHOB
Brruncnenns mo ypaBHEHUIO 20-11 https://academy-
21 P content.apkpro.ru/lesson/7dada027-

XUMHUYECKOU peakuuunu

8448-418f-b416-fbaledd4ab6d




Breraucnenus no YPaBHCHHU IO

23.11

https://academy-

22 KHMHYECKOH PeaKIHy content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
ApeHbI: 6EH30I1 U TOIYOIL. 271 https://academy-
23 TOKCHHHOCT apEHOB content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
ApeHsI: GEH3011 H TOTYOI. 30-11 https://academy-
24 TOKCHUHOCTD apEHOB content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
I'enernueckas CBsI3b 4.12
25 YICBOMIOPOAIOB, https://lesson.edu.ru/04/10
HpI/IHa)IJ'Ie)KaIIII/IX K pa3.]'II/ItIHI)IM
KJ1accam
I'enernueckas CBs3b 7.12
26 JITIEBOIOPOIOB, https://lesson.edu.ru/04/10
NpUHAUISKAIIHX K Pa3THIHBIM
KJ1accam
ITpupo JHBIE HCTOYHUKH 11.12
YIIIEBOIOPOIOB: IPUPOIHBIN ra3
27 U MOTyTHBIC HEPTSIHBIC Ta3HI, https://lesson.edu.ru/04/10
He(Th U MPOIYKTHI €&
nepepadoTKu
[Ipupo JAHBIE HCTOYHHUKH 14.12
i . https://lesson.edu.ru/04/10
YIJICBOIOPOIOB: TIPUPOIHBIN ra3
28 U MOTIyTHBIC HEPTSHBIC Ta3bl,
HE(Th U MPOJIYKTHI €€
nepepadoTKu
29 Hprpo ibie HCTOMHIKIL 1842 https://lesson.edu.ru/04/10

YTJIEBOJIOPOJOB: IPUPOIHBIN ra3




U TIONYTHBIE He(TSHBIE TA3bI,
He(Th U MPOJIYKTHI €€
nepepaboTku

21.12

[IpuponHbple HCTOYHUKN

30 VIVIEB H MOTYTHBIE HE(TAHbIE 25.12 https://lesson.edu.ru/04/1
rasbl, HeQTh U MPOJIYKTHI €€
[IpuponHBIE HCTOYHUKH

31 VIVIEB H MOTYTHBIE HeTAHbIE 28.12 https://lesson.edu.ru/04/1
rasbl, HeQTh U MPOJIYKTHI €€
KouTpoasHas paboTa 1o 11.01

32 p p https://lesson.edu.ru/04/10
pazaeny «YTJIeBOJI0POIbI»

[IpenenvHbIle OHOATOMHBIE 15.01 https://academy-

33 CHHUPTHI: METAHOJ U ITAHOJI. content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBs3b 7440-4b6f-bf84-c04fad71694f
[IpenenvHble OTHOATOMHBIE https://academy-

34 CIIUPTHI. METAHOJ U 3TAHOJL. 18.01 content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBs3b 7440-4b6f-bf84-c04fad71694f
MHOTOATOMHBIE CITUPTHI. https://academy-

35 TR 22.01 content.apkpro.ru/lesson/461aa9c8-
THJICHITIMKOIE M [IHICPUH cOef-4827-a8€5-d12a0bedc826

MHOTOATOMHEBIE CITUPTHI. https://academy-
36 I mﬂpe I/IH 25.01 content.apkpro.ru/lesson/461aa9c8-
Hep c0ef-4827-a8e5-d12a0bedc826
®eHo: CTPOEHHUE MOJIEKYJIBI, https://academy-
37 ¢busnueckue U XUMUYECKue 23.01 content.apkpro.ru/lesson/649883b8-

CBOﬁCTBa, IIPUMCHCHUC

7¢5f-4f16-896e-10a2278b08f1




@eHOoI: CTPOEHHUE MOJIEKYJIBI,

https://academy-

38 (u3nUECcKye 1 XUMHYECKHE 1.02 content.apkpro.ru/lesson/649883h8-
CBOMWCTBA, IPUMEHEHUE 7¢5f-4f16-896e-10a2278b08f1
Anpaerunsl: popmManbIeru u >02 https://academy-

39 ACTIABL: lfn ACTIA content.apkpro.ru/lesson/8664b319-
AUCTAILACTIL ALCTOH Oba3-4945-h076-ch7ae5858090

8.02 https://academy-
Anbne : hopmanbiae
40 N CT:JfL r:f; auilfoibﬂ i content.apkpro.ru/lesson/8664b319-
HETAIBACTIAL 0ba3-4945-h076-ch7ae5858b90
OIHOOCHOBHBIE TIpe/IeNbHBIE 12.02 https://academy-

41 KapOOHOBBIE KHCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MYpaBbUHAs U YKCYCHAst 3438-4b57-a3ec-ba0fofe63c0d
OIHOOCHOBHBIE TIpe/IeNbHBIC 15.02 https://academy-

42 KapOOHOBBIE KHCIOTHI: content.apkpro.ru/lesson/b4feaa04-
MYpaBbUHAs U YKCYCHAast 3438-4b57-a3ec-ba0fofe63c0d
I[NpakTrueckas padora Ne 2. 19.02 https://academy-

43 «CBOMCTBA pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHCJIOTHI» 386d-444a-8de3-7efba8b98cdb
CaoiicTBa pacTBOpa YKCYCHOM 22.02 https://academy-

44 KHUCJIOTBI content.apkpro.ru/lesson/9834d408-

386d-444a-8de3-7efba8b98cdb
CreapuHOBas M OJIEMHOBAs 26.02

45 KHCJIOTBI, KaK MMPeICTaBUTEIIN https://lesson.edu.ru/04/10
BBICIITMX KAPOOHOBBIX KHCIIOT
CreapuHOBas M OJIEMHOBAs 29.02

46 https://lesson.edu.ru/04/10

KHCJIOTHI, KaK NpCACTaBUTCIIN

BBICHINX Kap6OHOBLIX KHUCJIOT




MpbU1a KaK COJIM BBICIIUX

4.03

47 KapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIEE IeHUCTBHE
Mpr1a KaK COJIH BBICIIAX 7.03

48 https://lesson.edu.ru/04/10
KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE IeHUCTBHE
CrnosxHble 3¢ upbl Kak 11.03

49 IPOH3BOIHEIS https://academy-

p g content.apkpro.ru/lesson/71ac43f2-
kapOOHOBBIX KHCIIOT. 2004-4945-20¢b-1e59cd5Adof
CrnosxHble 3¢upbl Kak 14.03

50 IDON3BOIHEIC https://academy-

p g content.apkpro.ru/lesson/71ac43f2-
KkapOOHOBBIX KHCIIOT. 2004-4945-20¢b-159cd54df
2Kupsl: rugpoius, 18.03

51 IDUMEHEHHE https://academy-

P ’ content.apkpro.ru/lesson/71ac43f2-
GronorHieckas pois 2004-4945-20eb-1659cd5fAd9f
Kupsl: rugposius, 21.03

52 IDUMEHEHHE https://academy-

p ’ content.apkpro.ru/lesson/71ac43f2-
Gronormeckas pons 2004-4945-0eb-1659cd5fAd9f
V1ieBoabl: COCTAB, 1.04

53 KnaccuduKaIs https://academy-
: ' content.apkpro.ru/lesson/709ce43a-
Baxnermue deb6-4281-963b-01d2e212d4d0
VYTIIIeBOIbBI: COCTAB, 4.04
54 KnaccuduKans https://academy-
: ' content.apkpro.ru/lesson/709ce43a-
BaxHeHmue deb6-4281-963b-01d2e212d4d0
Kpaxman u nemronosa 8.04
55 https://lesson.edu.ru/04/10

KakK IpUpOJHbIC
TMOJIMMCPBI




Kpaxman u nemntonosa kak

11.04

56 https://lesson.edu.ru/04/10
NPUPOJHBIE [TOJIMMEPHI
KouTpobnas pabora mo 15.04

asnen
57 sy https://lesson.edu.ru/04/10
«Kucnopoaconep:xarine
18.04 https://academy-
58 AMUHBI. METWIAMHH U aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73¢e
22.04 https://academy-
59 AMUHEL. METWIAMUH U aHUJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMMHOKHUCIIOTBI KaK 25.04
amdoTepHbIE OPraHuYCCKUe https://academy-

60 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCIMHCHI, HX DHOJIOTHHECKOE 43d1-4873-ace0-78eca6009628
RHaueHue llenTunkr
AMMHOKHCIIOTBI KaK 29.04

61 amdoTepHbIe OPraHUYCCKUe https://academy-

p p content.apkpro.ru/lesson/c2f2f3d7-
COCAUMHCHUA, UX OMOJIOTHYECKOE 413d1-4873-ace0-78eca6009628
3HaueHue. [lenruasl
Benku Kak npupoIHble 2.05
63 BBICOKOMOJIEK VIISIPHEIE https://acadermy-
yiap content.apkpro.ru/lesson/c2f2f3d7-
COCTIMHCHUS 43d1-4873-ace0-78eca6009628




64

benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIC
COCIVHEHHUS

6.05

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

65

OCHOBHBIE  TOHSATHA
XUMUHU
BBICOKOMOJICKYIISIPHBIX
COCAUHEHHI

13.05

https://lesson.edu.ru/04/10

66

OCHOBHLIG IIOHATHUA XUMHUU
BBICOKOMOJIEKYIISIPHBIX
COeqUHEHNN

16.05

https://lesson.edu.ru/04/10

67

OCHOBHI)IG METOAbI CUHTE3a
BBICOKOMOJIEKYIAPHBIX
coequHeHui. [TmacTMacchl,
Kay4dyKH, BOJIOKHA

20.05

https://lesson.edu.ru/04/10

68

OCHOBHEIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
coeauHeHui. [1macTMacchl,
Kay4yKH, BOJIOKHA

23.05

https://lesson.edu.ru/04/10

OO0111€€ KOJIHUYECTBO
9acoB IO TIporpamMme

68







11 KJIACC

KoJanyecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Koutpoasusie | IIpakrnueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTbI padoTsbI
pecypchbl

XUMUYECKUH dJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
OnexTpoHHas KOH(GUTYpAIUs aTOMOB
[Tepuonnueckuit 3akoH u [lepronnueckas
cHCTEMa XMMHUYECKHX diieMeHToB J. 1.

2 2 . 1 0 0 https://lesson.edu.ru/04/10
MenpeneeBa, MX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U X
COEIMHEHNH IO naMm ¥ MepPHoJaM.

3 Py p 1 0 0 https://lesson.edu.ru/04/10
3HaueHUe MePUOIMIECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHUX deMeHToB JI.11.
MeHnpeneeBa B pa3BUTHH HAYKH
Crpoenue BenecTBa. XuMU4ecKas CBs3b,

4 e€ BUIIbI; MEXaHU3MBbI 00pa30BaHMS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOH CBsi3u. BomopoHas cBs3b
BasieHTHOCTB. DIEKTPOOTPUILIATEILHOCTD.
Crenenn okucieHnus. Bemecra

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOTO ¥ HEMOJIEKYIIIPHOTO
CTPOCHHS
[loHsATHE O AUCTIEPCHBIX CUCTEMAX.

6 VicTuHHBIE U KOJUIOUIHBIE PACTBOPBI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 105 BelllecTBa B pacTBOpPC




Knaccudukanus u HOMeHKIaTypa
HEOPraHUYECKNX COCIMHECHUM.
I'enernueckast CBSI3b HEOPraHMUECKUX
BEILECTB, PAa3JIMYHBIX KJIacCOB

https://lesson.edu.ru/04/10

Knaccudukanus XuMUYeCKHX peakinii B
HEOPraHn4eCKON U OpraHu4ecKOin
XUMHUHU. 3aKOH COXPAHEHUSI MacChl
BEILIECTB; 3aKOH COXPaHEHUS U
[PEBPALIECHNS SJHEPTUH IIPU XUMUYECKUX
peaKkuusax

https://lesson.edu.ru/04/10

Cxopoctb peaknuu. OOpaTumMbie
peakuun. XUMHYECKOE PAaBHOBECUE

https://lesson.edu.ru/04/10

10

[TpakTrueckas padota Ne 1. «BrnustHue
pa3nuuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOUN peaKinm»

https://lesson.edu.ru/04/10

11

DIIEKTPOIUTHYECKAS TUCCOIIHAIIHSL.
[Toustre o BoaopoaHoM mokasarese (pH)
pacTBopa. Peakiiuu HOHHOTO 0OOMEHa.
I'upoIin3 OpraHuyecKux u
HEOPraHWYECKHUX BEIICCTB

https://lesson.edu.ru/04/10

12

OxucIUTENHHO-BOCCTAHOBUTEIBHBIE
peakuuu. [lonsiTie 06 31eKTpoIM3e
pacIiaBoB U PacTBOPOB coJieh

https://lesson.edu.ru/04/10

13

KonTponbnas pabota no pasueny
«TeopeTndyeckue 0CHOBbI XUMUM»

https://lesson.edu.ru/04/10




14

Mertamnbl, UX NOJIOKECHHE B
[lepuoauueckoii cucreMe XUMHUYECKUX
anemenToB J[. . Menneneena u
0COOEHHOCTH CTpOCHHUS aTOMOB. O01IHEe

https://lesson.edu.ru/04/10




¢busnyeckue cBoiicTBa METAIOB

15

CnnaBbl METAUIOB. DIIEKTPOXUMUYECKUM
PsA HAPSKEHUM METAIIIIOB

https://lesson.edu.ru/04/10

16

XUMHUYECKHEe CBOMCTBA BaKHEHIITHX
MeTa/uioB (HaTpuH, Kaluii, Kajablui,
MarHui, aJlFOMUHUI) ¥ X COCTUHCHUN

https://lesson.edu.ru/04/10

17

XUMHUYECKHE CBOUCTBA [IUHKA, JKeJie3a U
UX COeqUHEHNHU

https://lesson.edu.ru/04/10

18

XMMHYECKHE CBOMCTBA XpOMa, MEJU U UX
CoeINHEHNH

https://lesson.edu.ru/04/10

19

[Mpaktudeckas padora Ne 2. "Pemenune
HKCHEPUMEHTANbHBIX 3a/1a4 110 TEME
«Meramnbe»"

https://lesson.edu.ru/04/10

20

HemeTtamnel, X NOJ0KEHUE B
[Teproauyueckoit cucTeMe XUMUYECKUX
anemenToB JI. . MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

https://lesson.edu.ru/04/10

21

dusnyeckre CBOKWCTBAa HEMETALIOB.
ANoTponus HEMETAIIOB (Ha puMepe
KHCIIOpoa, cepsbl, hochopa u yriepoaa)

https://lesson.edu.ru/04/10

22

XUMUYECKHE CBOMCTBA IraJIOTEHOB, CEPbI
U UX COEeIUHEHUN

https://lesson.edu.ru/04/10

23

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa u
UX COeAUHEHUH

https://lesson.edu.ru/04/10

24

XHUMHUYECKHE CBOWCTBA YIIIEPOa,
KPEMHUS U UX COCIUMHECHUN

https://lesson.edu.ru/04/10




25

[IpuMeHeHne BaKHENIINX HEMETAIIIOB U
UX COCIMHEHUN

https://lesson.edu.ru/04/10




26

O000I111eHre U CHCTEMAaTH3alisl 3HAHUI
o teMe «Hemeramisr». Berauciaenns no
YPaBHEHHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUUYECKUE PACUETBI

https://lesson.edu.ru/04/10

27

[Ipaktudeckas padora Ne 3. «Pemenune
OKCIICPUMEHTAJILHBIX 3a1a4 110 TEME
"Hemeranmsl"»

https://lesson.edu.ru/04/10

28

KonTponbHas paboTa no remam
«Metamne» u «HemeTaminr»

29

Heopranuueckue u opraHndeckue
kuciaoTsl. Heopranmueckue u
OPraHUYeCKUe OCHOBaHUS

https://lesson.edu.ru/04/10

30

AmpoTepHbIe HEOPTraHUUECKHUE 1
OpraHMYECKUE COECTUHECHUSI.
I'eneTnyeckast CBsI3b HEOPraHUYECKHUX H
OpraHMYECKUX BEIIECTB

https://lesson.edu.ru/04/10

31

Ponp xumum B o0ecrieyeHNU
9KOJIOTUYECKOM, SHEPTETUUECKOMN U
MUIIEBO Y OE30TaCHOCTH, PA3BUTHH
MEIULHHBI

https://lesson.edu.ru/04/10

32

[IpencraBienus 06 0OMKX HAYIHBIX
NPUHIIMIAX TPOMBIIUICHHOTO MOTYICHUS
BAXHEHIIIUX BEIIECTB

https://lesson.edu.ru/04/10

33

YenoBek B MUPEC BCHICCTB U MAaTCpUaAJIOB

https://lesson.edu.ru/04/10

34

Xumus u 3J0POBBE YCIIOBCKA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus, 10 knace/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AkunonepHoe o6mectBo «M3narenscTBo
«[IpocBemenne»,2021 r
Xumus, 11 knace/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A., Akuunoneproe obuiectBo «M3narenscTBo
«IIpocBemenne»,2021r.

METOANMYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

Xumus(0a3oBeiiiypoBeHs). Peanusanus o0pa3oBanus: MeToauueckoe nocobue mis yuutens / Kaepuna A. A., [Iuayruna
I'.B.; mox pen.I'. B. [Tmuyrunoii. M. : ®I'BHY «MHcTUTYT cTpareruu pa3Butus oopasoBanus PAO», 2022 81 c.:u.
HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/









