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INOACHUTEJIBHASA 3AIINCKA

IIporpamma o XuMHuM Ha ypOBHE CpEHEro 0011ero oopa3zoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eAepabHOW 00pa3oBaTENbHOM MPOrpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonnux OCHOBHBIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHUH, K OIPEACTCHHUIO O0Omei
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PAa3BUTUS O0ydaroIuXcs CpeicTBaMu y4eOHOIro mpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pazoBaHHME, IOJIy4aeMO€ BBIIYCKHUKAMU  001eo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH!, MPUCYIINX LETOCTHON CUCTEME XMMHUYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
IO3HAHUS 3aKOHOB IPUPObI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xummudeckoe oOpa3oBaHHME OOy4yarOIIMXCSl Ha YPOBHE CpPEIHEro oOIlero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHUs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
OlpesieNieHbl B MPOrpaMMe M0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHH, €€ 3HaueHus B
MO3HAHUM TPUPOJIBI U B MaTepUAIIbHOM JKU3HU OOILECTBA, a TaKKe C yuyéToM OOIMX Lenel u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHsI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UTPaeT 0COOYI0 POjib B COBPEMEHHOM
LMBUJIN3AlMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHOM KyabTypbhl. OHa BHOCHUT CBOHM BKJIala B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIET0 MHUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHo B3aMMOAEWCTBYS C JpYIMMHM €CTECTBEHHBIMM HayKaMHM, XUMHUS CTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOTO Tpylda U
KHU3HU KaXJ0ro wieHa oOmecTBa. CoBpeMeHHas XMMHUS KaK HayKa cO3HJaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIeHUE NI00aNbHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0POBB.

B coorBercTBUM ¢ OOIMMH LENSAMU M HPUHIMIIAMU CpeIHEro ooduiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapisroliuMu  npeamera «XUMHsS» ABISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMusA» 1 «OO011ast 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUH U3 001Iel XUMUM) U OpraHruuecKoi Xxumun. PopMUpOBaHKE JaHHOMN CHCTEMBbI 3HAHUH MTPH
U3y4EHHH IpeMeTa 00eCreunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOT000Opa3us BELIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepxkanusi KypcoB — «Oprannyeckas xuMus» u «O0Im1ast 1 HeopraHudeckas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWHI Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX IMPEACTaBICHUN O CTPOCHUM BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yriom 3peHus B npeamere «XuMmus» 0a30BOro YpOBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHWsS TEOPETUYCCKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HaYEHHE TMEPUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKUX M METOJOJOTMYECKUX TMO3HIIMA,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Ennnas cucrema 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacKphIBalOT €€ poJib B IO3HABATEIbHOW W
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUSI 3HAHUN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromXCcsi MUPOBO33PEHUECKON OCHOBBI JAJIsi TTOHUMaHUsl PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMHU (haKTaMH U TEOPETUYECKUMH TPEINOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
OSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mnane pemieHus 3amad BOCHUTAHHS, Pa3BUTHUS W COLMANU3AIMU O0yYAIOUIUXCS
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeayCcMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JCSITCIBHOCTH: PEIICHUS MPoOJIeM, MMOUCKA, aHAIIN3a U
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenonaBaHus XUMHUY Kak Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus, Tak U
Ha YPOBHE CPETHET0 001Iero 00pa3oBaHus, IPHU ONPEACIICHUN CONCPKATEIHHON XapaKTEPUCTHKU
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUWEM MEePBOCTENIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npusHaércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTM COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKH 3PEHHUS TAaKOW MOAXOJ K ONPENCICHHIO Ieel H3y4eHUs
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMU LEISIMU M3Y4EHHS NpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASTTOTCS:



. dbopMUpOBaHHE CUCTEMBl XMMHYECKHX 3HAHUN KaK Ba)KHEHIICW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM JIeKaT KIHOYEBbIE IOHATHS,
(dbyHaaMeHTaNbHbBIe 3aKOHBI U TEOPUM XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U MOHHMMAaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHUII MUPOBO33pEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJIICHHUS;

J (dopMHpoBaHHE W pa3BUTHE MPEJICTABICHUH O HAy4YHBIX METOJAaX IO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKLUi, HEOOXOAUMBIX I IPUOOPETEHHUs YMEHUI OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMHUYECKUX SBJICHUH, MMEIOUIMX MECTO B INPHUPOJE, B MPAKTUYECKOH WU
IIOBCEHEBHOM JKU3HU;

J pa3sBUTHE YMEHUH W CHOCOOOB JEATENLHOCTH, CBSI3aHHBIX C HAOIIOJCHHUEM U
00BSICHEHHEM XHMHUYECKOTO 3KCIIEPHUMEHTA, COOMIOICHNEM MpaBuUi 0€30MacHOro OOpamieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ aTuM, conepxarenbHas XapaKTepUCTHUKA LeJIel U 3a7ad U3y4eHUs MMpeIMeTa B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU NIPUOPUTETAMHU B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
OTHAaETCsl MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COiep KaHusi 00yYeHHsI, OpUEHTUPOBAHHOU
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3alyy, BIAACIONIETO HE HAOOpOM
3HAaHUM, a (YHKIMOHAJIBLHOW TIPAMOTHOCTBIO, TO €CThb CHOCOOAMU U YMEHMSIMHU AaKTHMBHOI'O
NOJTyYEeHHUsI 3HAHUH U IPUMEHEHUS MX B PEaJIbHOM KU3HH VI PELIICHHUS MPAKTUYECKHUX 3a/1a4.

B cBs3M Cc 3TUM npu U3ydyeHUM MpeaMeTa «XUMHs» JIOMUHHPYIOLIEe 3HaueHHe
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanys OoOyyaroIIMXCsli K  YCJIOBUSAM JHMHAMUYHO  pa3BUBAIOLIETOCA  MHPA,
GbopMHUpPOBaHNE MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHMIO,
COTPYAHHUYECTBY, CAMOCTOSATEIbHOMY MPHHATUIO TPaMOTHBIX pELIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

¢dopmupoBaHue y OOYYaIOIIMXCS KIHOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOIINX YHUBEPCATHHOE 3HAYCHHE JIUTSI PA3INYHBIX BUIOB JIESTEIFHOCTH: PEIMICHHUS PoOIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUIA OLEHKHU C
HO3UILUI HKOJIOTHUECKON G€30MMacHOCTH XapaKTepa BINSHUS BEIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, NHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0Oydaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIM3a Y9eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICpXKAHUS;

(dbopMHUpOBaHKE U pa3BUTHE Y O0YUYAIOIINXCSI aCCOIIMATUBHOTO M JIOTHYECKOTO MBITIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCIIUTaHHE Yy OOyYaromuxcs YOeKAEHHOCTH B TyMaHHCTUYECKOH HalpaBIeHHOCTH
XUMHAH, €€ BaXHOW pONM B  PEHICHHH TIIOOATBHBIX  TPOOIEM  PalMOHAIBHOTO
IPUPOIONIOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEeCypcoB M COXpPAHEHHs MPUPOIHOTO
PaBHOBECHSI, OCO3HAHHUSI HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHHS K TPUPOIE M CBOEMY 37I0POBEIO,
a TakXke MPUOOPETEeHUs OMbITa UCIOIb30BAHUS MOJYUEHHBIX 3HAHUM JJIsl IPUHSTUS TPAMOTHBIX
pELICHUI B CUTYallUsAX, CBA3AHHBIX C XMMUYECKUMH SIBJICHUSMHU.

B yueOHnoM mutane cpenHero oouiero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB IpeIMETHON 001acT «EcTecTBEeHHO-Hay4HbIE IPEIMETHI.

OO1m1ee ynca0 4acoB, OTBEAEHHBIX Ul U3YYCHHS XMMHHU, HA 0a30BOM YPOBHE CPEIHEro
obmero odbpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).



COJAEP/KAHUE OBYYEHUA
10 KJIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHn4eckol XMMHHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B MTOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

IIpencraBnenne o  kiaccuukanum  opraHudeckux — BemiectB.  HomeHnkiarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

DKcrepuMEHTAIbHBIE METO/bl U3YUEHUS BELIECTB U UX MPEBpAIECHUN: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUHM (IUIaBJICHUE, 0OYTIIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJNKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMYECKUN psA. MeraH M 3TaH — HpocTediue
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (pEaKIy 3aMEICHHsI K TOPEHUS),
HaXO0XJICHUE B IPUPOJIE, NOIYUCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUH psii. DTUIIEH U MPONUIIEH — POCTENIIINE
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxXHEHIINE XUMUYECKHUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMUYECKUH psif. ALETWIEH —
IPOCTEHIINN MPECTaBUTENb aJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoHble UCTOYHUKH YTI€BOAOPOAOB. IIpupoaHbIif ra3 u nomnyTHele HEQTSIHBIE ra3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U NPOIyKThI €ro nepepadoTKH.

OKCIepUMEHTANIBHBIE METO/IBI M3YUEHUS BELIECTB U UX MPEBpAIEHUI: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MOJIyYEHHUE STUJIEHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnsle 3anaun.

Bbluuciienuss mo ypaBHEHMIO XUMMUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJIHBIX BELECTB WM IPOAYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

IIpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHOJ: CTpPOEHHE, (pU3nUecKue U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




IpUMeHEeHHEe. BogopoaHble CBSI3M MEXAy MOJIEKYIaMU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHOroaToOMHBIE CHOUPTBHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XMMHYECKHE CBOMCTBA (B3auMOJIEMCTBUE CO IMIETOYHBIMY METAJIIIaM1, KaUeCTBEHHAsl peakiysl Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJIS.

@deHo: CTPOCHHE MOJIEKYIBI, (pU3MUecKue M XMMHUYECKHe CBOicTBAa. TOKCHYHOCTB
denomna. [Ipumenenue genona.

Anpnerunsl U Kemowusi. DOpManbIeruj, auneTalbIeTHA: CTPOCHHE, (U3UYECKHE U
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ieIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAsA U YKCYCHAsi KHCIIOTHI:
CTpOeHHUE, PU3NUECKUE M XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME ISl KIacca KUCIIOT, PEaKIIHs
TepupUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, UX
Morolee JeiicTBHE.

Crnoxable 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIOKHBIX 3(UPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

VYrieBobl: cocTaB, KiaccU(pUKaIUs YIIIeBOIOB (MOHO-, TU- U MOJUcaxapu/ibl). [ moko3a
— MPOCTEHUIINH MOHOCAXapHJl: OCOOEHHOCTU CTPOCHMSI MOJIEKYIbI, (U3NYECKUE U XUMHUECKHUE
cBoiicTBa (B3aumoseicTBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B MpPUPOJE, NPUMEHEHHUE,
O6uonoruueckas posib. @otocunTe3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonnosa kak IpupoHbie noauMepsl. CTpoeHHE Kpaxmalla U LEUII0JI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIECTB M UX IMPEBpAIICHUN: NPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOoroaromHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOTYKTa PEAKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIN MIPOIYKTOB PEAKIUN).

A3oTcozepKalue OpraHndeckue COeAMHEHNS.

AMUHOKHUCIOTEl Kak aM(OTepHble OpraHuyYeckue coeAuHeHus. Pusndyeckue u
XUMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benku kak nmpupoIHbIE BBICOKOMOJIEKYJISIpDHBIE coeluHeHus. llepBuuHas, BTOpUYHas U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONN3, JeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKcriepuMeHTaIbHbIE METO/bl M3y4eHHs BEIIECTB U WX TNpeBpallleHuil: HaOIoJaeHne U
ONHKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HarpeBaHWHU, ILIBETHBIE
peakiuu OeIKOB.

BbicokomonekysipHbIe COeJUHEHHSA

OCHOBHBIE NOHATHA XUMHUHM BBICOKOMOJIEKYJIAPHBIX COEIMHEHUI: MOHOMEp, HOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLlUU, CPEIHsAs MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IOJIMMEpU3alisl U NOJUKOHICHCAIUS.

OKClepUMEHTAJIBHBIE METO/bl M3YUEHUS BEUIECTB M UX IPEBPAIICHUN: 03HAKOMIIEHHUE C
o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIYKOB.



MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBSI3EH MPU U3YUYEHUH OpraHudeckord xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SBICHHME, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEpEeHUeE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dusuka: Mmatepusi, SHEPrusi, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, JHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MUYECKHIE BEJIMYMHBI U €JMHULIBI MX
U3MEpEeHHUs.

Buonorus: knerka, opranusm, o6uocdepa, oOMEH BeUIecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIICBOIBI, JKUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE MOPOJIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: numieBbie IPOAYKThHI, OCHOBBI PAIlMOHAILHOTO MUTAHUS, MOIOILINE CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuUMHUeCKUN dieMeHT. AToMm. Sapo artoma, H30TOMNBI. JIEKTPOHHAs 00OJOYKa.
DHepreTUUecKrue YPOBHH, MOIYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsiM B aTOMAax 3JEMEHTOB MEPBbIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

[Iepnonnueckuit 3akoH u Ilepmoamueckas cucrema Xumu4eckux snemeHTtoB JI. .
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOI TeopHuell CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIE€MEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeprUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHYECKash CBS3b. BUABI XMMHUYECKOM CBs3M (KOBaJEHTHas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOPHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DJIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATHOHBI U AHMOHBI.

BemectBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTHe 0 AMcHepCHBIX cucTeMax. MICTHHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBast 1011
BEILECTBA B paCTBOPE.

Knaccudpukanus Heopranuueckux coequHeHui. HomeHkiatypa HeopraHMYeCcKHX
BEIIECTB. ['eHeTHueckas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANUX K PA3IUYHBIM
KJIACCaM.

Xumuueckas peakius. Kiaccuduxanuss XMMHUYECKHX peaklUuii B HEOPraHWYeCKOHW MU
OpPraHMYECKON XUMUU. 3aKOH COXPAHEHHS MACCHI BEIECTB, 3aKOH COXPAHCHUS WU IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pasyinyHbIX (pakTopoB. OOpaTUMblE peakLuu.
Xumnueckoe paBHoOBecHe. (DakTOpbl, BIUAIOIIME HA COCTOSHUE XUMUYECKOI'O PaBHOBECHS.
[Tpuniun Jle [larensbe.

Onexrponutuyeckas nuccoruanus. CuibHble U cinadble 3MeKTponuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KUCJasi, HEUTPAJIbHAS, IEI0YHasl.



OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJIbl U3YUYEHHUS BEIIECTB U UX IPEBPAIICHMI: JEMOHCTpPALUs
tabnui «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJieJel KPUCTAJUIMUECKUX pPemEéToK, HaOJIIoJeHHe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpPOJAa B NPUCYTCTBUM KaTalau3aTopa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnsbie 3anaun.

PacuéTel o ypaBHEHUSIM XUMHUYECKUX PEAKLIUNA, B TOM YHCJIE TEPMOXUMHUUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilonoxkenue HemetaiuioB B Ilepuoandeckord cHUCTEME XHUMHUYECKUX
sanementoB JI. WM. MenzaeneeBa U OCOOCHHOCTH CTpOeHHUS aTOMOB. Du3uyecKkue CBOWCTBA
HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MPUMEpe KUCIopoa, cepbl, hocdopa u yriaepona).

XUMUYeCKHEe CBOWCTBA BaKHEHMIIMX HEMETAJUIOB (TaJlor€HOB, cephl, azoTa, (ocdopa,
yIiepoJia U KPEMHUs) U UX COCAMHEHHM (OKCHI0B, KUCIOPOACOAEPKALIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnsl. [lonoxenue meramios B Ilepuonnueckoi cucreMe XUMHUYECKUX 3J1€MEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTayyioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUN psl HAMPSKEHUI
METaJUIOB.

XUMUYEeCKHE CBONCTBA BAKHEHIIMX METAJUIOB (HATPHUH, Kanmuil, KambIUuil, MarHuii,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeHneHne MeTamioB B ObITY U TEXHHKE.

DKCHEepUMEHTAIBHBIE METOJBl M3YUYEHMsI BEIIECTB W HMX TMPEBpAIlCHHI: H3ydeHUe
KOJUTeKIIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTATbHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHUIA ATIOMUHHUS C pACTBOPAMH KUCJIOT M LIEN0YEH, KAUeCTBEHHbIE PEaKLIUU Ha KaTHOHbI
METaJlIOB).

Pacuérneie 3amaun.

Pacuérbl Maccel BemiecTBa WM 00bEMA Tra30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WU 00BEMY OJIHOTO M3 y4YaCTBYIOIIMX B PEaKIMH BEUIECTB, pacuérhl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

Xumus 4 KU3Hb

Ponb xumun B obecredeHnn IKOJIOTHYECKOM, YHEPreTUUECKOi U MUIIeBOi 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAYYHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIUA.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPUHINNAX MPOMBIIUIICHHOTO TIOJYYCHHS
BAKHEMIIMX BEILIECTB.

UenoBek B MHUpE BEHIECTB M MaTEPHAIOB: BaXHEHITHME CTPOUTEIbHBIE MaTepHabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XuMusi ¥ 3J0pOBbE YEJIOBEKAa: MpaBWJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX MpPENaparos,
npaBuiia 6€30MacCHOTO UCIOIb30BaHMs MPenapaToB ObITOBOM XUMHUHU B TTOBCEITHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzarust MeXIIpEAMETHBIX CBSI3€H NP U3YYCHUH OOIIECH M HEOPTraHWYECKOH XUMHUHU B
11 kiacce OCyIIECTBIISETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX HMOHSATHH,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMH JUUIS OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OOme ecTecTBEHHO-HAYYHbIE TOHATHS: HAay4yHBIH (DakT, TUIOTE3a, 3aKOH, Teopus,
aHaJlu3, CUHTE3, KilacCU(pUKaLUs, TEPUOJUUHOCTh, HAOIIOEHHUE, SKCIIEPUMEHT, MOJEIINPOBAHHE,
U3MEpEHUE, SBJICHUE.

dusnka: mMaTtepusi, SHEprusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, U30TOII,
paZioaKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUIl YPOBEHb, BELECTBO, T€I0, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (GU3NUYECKHUE BEIIMUMHBI U €AUMHULIBI X U3MEPEHHSI, CKOPOCTb.

Buonorusi: kieTka, OpraHusM, SKOocHUcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

I'eorpadus: MuHepabl, TOPHBIE TOPO/IBI, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorua:  XuUMHuYecKass  IPOMBIIIJIEHHOCTb,  METAJUIYprus,  MPOU3BOJACTBO
CTPOUTEJNIbHBIX MAaTEPUAIIOB, CEJIbCKOXO035IIICTBEHHOE TPOU3BOJICTBO, MUILEBAS IPOMBIIIIIEHHOCTb,
(dapMmanieBTHUYEeCKass ~ MPOMBILIUIEHHOCTb,  NPOU3BOACTBO  KOCMETHYECKMX  Ipenaparos,
IIPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTepUasos, JJEKTPOHHAs IIPOMBIIIIIEHHOCTD,
HaHOTEXHOJIOTHH.



[VNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBLI 11O
XUMHHN HA bA30OBOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yjbTaTaM OCBOEHUS
OOy4YarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM C CHUCTEMHO-AESITEIBHOCTHBIM TMOJIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKON TPaKIAHCKONW HIEHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIMuyue MOTUBAIUU K O0y4YECHHUIO;

L[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHUIN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaronIuxcsi pyKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTH EHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HAJIMYUE MPABOCO3HAHUS IKOJIOTUUECKON KYJIbTYPhl M CHIOCOOHOCTH CTaBUTh
[[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIngyHOCTHBIE PE3yIbTaThl OCBOCHHUSI TpeAMeTa «XHUMHsS» JTOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIECTBAa, MPUHATHIMU B OOILECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JIndHOCTHBIE pE3yJabTaThl OCBOCHHUS TpeaMeTa «XUMHUS» OTPaKaIoT
c(OPMHPOBAHHOCTh OTBITA IO3HABATEILHON M TPAKTUYECKON MESITEIbHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHUSA .

OCO3HaHMS 00YUYaIOIIUMHUCS CBOUX KOHCTUTYITMOHHBIX TPaB U 00S3aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

NpEACTaBICHUSI O COLMAIBHBIX HOpPMax W TMpaBUJaX MEKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENBHOCTU IPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIIEHWH y4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U
apTryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YI€OHOU ACSITEIHHOCTH;



2) MIaTPHMOTHYECKOr0 BOCIIUTAHMA:

[IEHHOCTHOTO OTHOUIIECHUSI K MCTOPUYECKOMY M HAy4YHOMY HaCIEIUIo
OTE€UECTBEHHON XUMUMU;

yBaKEHUSI K MPOIECCY TBOpPYECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

MHTEpECa W II03HABATEIbHBIX MOTHMBOB B IMOJYYEHUU U MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEePEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO TOBECHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U ITOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) gpopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHUsl LIEHHOCTEH 3/0pOBOr0 U Oe3omacHoro oOpa3a KHU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

cOOJIIOZICHUsI TpaBui OE30MaCHOTO OOpallleHus] C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAHUSl LIEHHOCTU TMPaBUJ WHAUBUIAYAIBHOIO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAaHUS MOCIEJCTBUI U HENPUATUS BPEAHBIX MPUBBIUEK (YHOTpEeOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEeI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTUE B PEUICHUWU MPAKTUYECKUX 3a/ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3yUYEeHHIO MTPOQECCUil pa3inyHOro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

yBaXXEHUS K TPYLY, JIOSIM TPYa U PE3yJbTaTaM TPYAOBOM JAESTENbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOODY MHAMBUAYAJIBbHOH TPAaeKTOPHUHU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aluud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:



HKOJIOTHUECKH 11€JIeCO00pPa3HOr0 OTHOUICHHS K MPHUPOAE, KaK HCTOUYHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

IOHMMaHUsl TJI00AJBHOTO XapakTepa SKOJOTHYECKUX Mpo0JieM, BIMSIHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSl HEOOXOAMMOCTH WCIOJIb30BAHUS JOCTH)KEHUH XUMHUU IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTHUBHOTO HENPUATUSA JACUCTBUM, MPUHOCAIIMX BpEA OKPYKAKOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJU4HsI Pa3BUTOTO 3KOJIOTMYECKOTO MBILIIEHUS, 3KOJIOTHYECKON KYJIbTYPBI,
OmbITa NEATEIIBHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

NOHMMaHUsl CHEUU(PUKUM XUMHUM KaK HayKd, OCO3HaHHs €€ pojiu B
(OpMUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTH B 0OCOOOM 3HAUMMOCTH XHMHHM JUIsl COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaKHOM POJIA B CO3/IaHUN
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIIEHUU TJIOOATBHBIX MpPOoOJIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIIELLIHOTO TPYZa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HH KaXKA0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: ITOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJlydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHUsI SBJIICHUH OKPY’KaIOIEero MUpa u
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XWMUYECKUE 3HAHUSA A
penieHust npo0JieM B peajbHbIX KU3HEHHBIX CUTYalLIUSX;

MHTEpeCca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NEITEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TpyZAa B pa3inyHbIX chepax mpodecCHoHaIbHON

JESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI



MeranpeamMeTHbIe pe3yabTaThl OCBOSHUS yUEOHOTO TIpeaMeTa « XUMHUs Ha
YPOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 9 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IeHayYHbIe MOHSATHUS, OTPaXKaloUue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE yueOHbIC JIEUCTBUA (MIO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIMU O0y4arOIINXCS;
CIIOCOOHOCTB oOy4Jarommxcs HCIIOJIb30BaTh OCBOEHHbIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B IMO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH M  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMH Y4eOHBbIMH NMo3HABATEJIbHBIMU
NEUCTBUSMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSITeNIbHO  (OpMylMpoOBaTh W aKTyallM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpENeNATh IeIN JCSITEIBHOCTH, 3aJaBas TNapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aMMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE TTOHITHS JJISI OOBSCHCHHS OTISIbHBIX (PaKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHHUS W KPHUTEpHHM JUIS KJIacCH(PHUKAIIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBA3M MEXKAY HU3YYa€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCyXAeHUs (MHIYKTUBHBIC, JEIyKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

IIPUMEHSITh B MPOIECCe TO3HAHUS, UCTIOIB3YEeMbI€ B XUMUU CUMBOJINYECKHUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— MpPU pelIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/1ad, MPUMEHSThH
Ha3BaHHbIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE AeiiCTBUA:



BJIa/IETh OCHOBAMM METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
peakuuit;

bopMyIHpOBATH 1IEJIN U 33]Ja4H UCCIIEI0BAHUS, UCTIOJIb30BATh TOCTABICHHbIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJQJIETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ynbTar, (OpMyIUpOBATH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEIOBATEIbCKOM W MPOEKTHOM
JESITEIbHOCTH, MPOSBISATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
IOUCKY METO/I0B PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPOpMalMu (HAY4IHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKU OLICHHBATH eé JOCTOBEPHOCTD U
HEMPOTHUBOPEYHBOCTH;

(GbopMyTUpOBATh 3aMPOCHl U MPUMEHSTh PA3TUYHbIE METOIBI MPH TOUCKE U
orbope wHpOpMaLMK, HEOOXOAUMOW [UIsl BBIMOJHEHHS Yy4YeOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

nproOpeTaTh OMBIT HWCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (QOpMYy  IpelCTaBICHUS
uHdopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAyYHBI #A3BIK B KayecTBE CpeACTBAa Ipu paboTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U TNpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA
HaTJISTHOCTH.

OgiaeHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI B X0OJI¢ TUAJIOTa W/WITH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMeH pe3yNbTaTOB IMMO3HABATEIHHOW AEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO MJIM COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peain3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BHIBOJIBI
o pe3yjibTaTaM MNPOBEACHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHUS MO3ULIUN B
x0J1e 00CYXIeHHS 1 OOMEHA MHEHUSIMH.



OBJajieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU J1€CTBUSIMM:

CaMOCTOSTENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIHHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HCCIEN0BATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH AEATENBHOCTH HA OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI
10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckass XUMHs»
OTpaXkaroT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUM O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TTPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (HYHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM /I pelIeHus] MPAaKTUYECKUX 3a/1ad U IKOJOTHUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpeIe;

BJIAJICHUE CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATralOIINe TMOHATHS (XMMHUYECKUM DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, JIEKTPOOTPULIATETILHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpaliEéHHas), MOJb, MOJISIpHAS
Macca, MOJISIpHBIA O0BEM, YIIIEPOIHBIN CKENeT, PyHKIMOHAIbHAS TPYIINa, paauKall,
M30MepHUsl, ©30MEPbI, TOMOJIOTUYECKHM Psifl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOA U
a30TCoJIepKAIlME€ COEOUHEHHUS, MOHOMEpP, TOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMSI,
JeXalye B OCHOBE MOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBaxX, COCTaBe, IMOJYyYEHUU U
0e30macHOM HCITOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YETIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISABJISTH XapaKTEpPHBbIC MPU3HAKU TOHATUMA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHMYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMya OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BELIECTB IS WJUIFOCTPAUU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAJICKHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CT€APUHOBAs KUCJIOTA, TII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(hOpPMHPOBAHHOCTh yMEHHUS ONPENETATh BHIBI XHUMHYECKOW CBS3M B
OpTraHUYECKUX COCIUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS MPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BeriectB A. M. BytiepoBa 1151 0ObsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  XapakTepH30BaTh  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJICH, MPOIMICH, alleTHJICH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOYHUKH YIIIEBOAOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CHOCOOBI UX NEPEPAOOTKU U MPAKTUIECKOE
MIPUMEHEHHUE TTPOJIYKTOB NepepadbOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMI TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKkiuu 1o U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOPMHUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHUKA 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHHUN (HaOt0IeHNEe, M3MEPEHUE, IKCIIEPUMEHT, MOJISJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHMI COOJII0/IaTh MPaBuUIa MOJb30BAHUSI XUMUUECKON
MOCy/IOl U J1TabOpaTOpHBIM O0OpYyJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHW IUJIAHUPOBATH W BBIMOJIHATH XUMHUYECKUN
AKCHEPUMEHT (ITPEBPALIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyUEHUE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OETKOB MPU HArPEBAHWUH, IIBETHBIC PEAKINK OEITKOB) B COOTBETCTBUU



C MpaBUJIaMU TEXHUKU O€30MaCHOCTU TpU OOpalleHUd C BELIECTBAMU U
7a00paTOpHBIM  O0OpYAOBaHHEM, MPEACTABIATh PE3yJabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH ypaBHEHUN COOTBETCTBYIOLIUMX pEAKIUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAJU3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOPMHPOBAHHOCT,  YMEHHM  COONIOMATh  TpaBWja  AKOJOTUYECKH
1eJIeCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEISIX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObI
YMEHBIIICHUSI W TPEAOTBPAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsE 00YYaIOIUXCsl ¢ OTPAaHUYCHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CIIETIBIX W CJa0OBUISAIIMX OOYYaIOIIUXCS: YMEHHUE MCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenmeTtHblie pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XAMUSD) OTPAKAIOT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTaBIISIONIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUN IPUPOJIBI,
B (OPMUPOBAHUMU MBIIUICHUST U KYJIBTYpbl JIUYHOCTH, €€ (YHKIMOHATBLHOU
IrPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOTHOU Cpelie;

BJIQJICHUE  CHCTEMOM  XUMHYECKHX  3HAaHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, u30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKUCIICHUSI, XUMUYECKAs CBS3b
(KoBajIeHTHas, MIOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AIEKTPOJUTHUYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKNE 3HAHUS, JISKAIIME B OCHOBE IOHUMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,



cocTaBe, MOJIy4eHUU U 0€30MacCHOM HCTOIb30BaHUU BAKHEHIINX HEOPTraHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEILHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEpHbIC MPU3HAKU TMOHATUMH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIs
coctaBieHuss (OpPMYJ BEIIECTB M  ypPAaBHEHUM  XHUMHYECKUX  pPEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHI ONIPENEIATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOTO COCTaBa, BUJ XWMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJIEKYJIIpHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHECHUN;

c(OpPMHUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IPUHALIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METANIbl M HEMETAJLJIbl, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI paCKpbIBATh CMBICH MEPUOANYECKOTO 3aKoHa /1.
N. MenaeneeBa u 1€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COCAMHEHMI 0 NEpHogaM U
rpynnaMm [lepuognueckon cucreMbl xuMmudeckux 3iemeHToB . 1. Menneneesa;

cOpPMUPOBAHHOCTh YMEHUH  XapakTepu3oBaTh (OMUCHIBATH) 0OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHM4EeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIHUU T10
pa3IMYHBIM TMPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHHS PEAKIMIl pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSL, IPY KOTOPBIX 3TH PEAKLUUHU UAYT 1O KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHUIl TMPOBOIUTH PEAKIMH, MOATBEPKIAIOLIHIE
KAUECTBEHHbI COCTaB pPAa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH



ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHHUYECKUX
BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHMM paCKpbhIBaTh CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMHUYECKHE MPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIYKMCICHHUS C HCIOJIb30BAHHEM
MIOHSTHUS «MACcCOBasi JI0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce€ WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOIOAATH MPaBUJIA TIOJIb30BAHUS XUMUUECKOU
MOCYJIOM W JabOopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe TMpaBHiIa OOpaIleHUs ¢
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJHATh XUMHUYECKUI
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
temam «Metaiub»y U «HeMetamnel») B COOTBETCTBHM C MPAaBHIAMHU TEXHHKHU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JJAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKInii U POpMyIUPOBATH BHIBOIBI HA OCHOBE ATHX
pE3yIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
nHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  NpaBUjia  IKOJOTHMYECKU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAKOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMacCHOCTh BO3IEHMCTBUS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHUS U
MpPEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;



TUTsE 00YYaIONMUXCsl ¢ OTPAaHUYCHHBIMA BO3MOXXHOCTSIMU 3JI0POBBS: YMEHHUE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL  CIIETIBIX W Ca0OBUIAIIUX OOYYalOIIMXCS: YMEHHE MCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne ' HaummenoB | KoJuunuyecTrBo 4acoB OcHoBHBIE Bunnl DJIeKTPOHHbIE BocnurateabHbI
n/ aHue Bce  Kontposs  IlpakTnue BH/IbI AesITeJIbHOCTH (undposBbie) i KOMIIOHEHT
1| Pa3aeioB M o HBIE CKHe AesiTeJIbHOCT no oOpa3oBaTeibH npodopueHTanno
TeM PadoThI paGoThI u ¢popmupoBanu  ble pecypchl HHbI MUHUMYM
NporpamMm o0yJalomuxce 10
bl | pyHkuuonanb
HOM
rpaMOTHOCTH
o0yvyamuxcst
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
11  Ilpenmer 3 1 0 osnadesaom AnanuzupoBatb,  bubmmoreka [IOK | ®opmupoBanme
OpraHuvecK CHUCTEMOI UHTCPIPETHPOBA | https://myschool.  MupoBO33peHus,
oif XUMuu. XUMHYECKHUX Tb TaHHBIC 1 edu.ru/ COOTBETCTBYIOILETO
o eNaTh
Teopus 3HaHUH, A COBPEMCHHOMY
COOTBETCTBYIOII]
OBHIO Pa3BUTHS
CTPOEHHUS KOTOpast M€ BEIBOJEL ﬁa’ . p
OpraHu4eCcK BKJIFOYAET: O6LICHHUTE 6YK 5
x TCOPHH 1 HOTEHIUATbHBIC OOHICCTBCHHOU
COEMHEHU I 3aKOHBI IIPUMEHEHUS TPAKTHKH;
A. M. (Teopust €CTECTBEHHOHAY IIOHMMAaHH:A
creunpuKu XuMuu
byrneposa CTPOCHHUS HHOTO SHAHUA i
JUIs 0011IeCTBa KaK HayKH,
OpraHUYECKUX .
OCO3HaHus €€ poiu
BelecTs A. M.
B (hOpMUPOBAHUU
byrneposa,
panroHaIBLHOTO
3aKOH
Hay4HOT'O
COXpaHEHUs MBIIILICHN,
Macchl CO3IaHNH
BEIIIECTB);

OEJIOCTHOT'O



https://myschool.edu.ru/
https://myschool.edu.ru/

3aKOHOMEPHOCT
u,
CHMBOJIMYCCKH
U SI3BIK XMMUH;
MHPOBO33pEHYE
CKHE 3HAHUS,
JIe)KAIIUE B
OCHOBE
MMOHUMAaHUS
MPUYUHHOCTH
U CHCTEMHOCTH
XUMHYECKUX
SIBIICHUH.
VCMAHA8IUBar
m
MIPUHAJICKHOC
Th U3YYCHHBIX
OpraHUYECKUX
BEIISCTB 110 UX
COCTaBy U
CTPOEHHUIO K
OInpeaenEHHOM
y
KJIaccy/rpymre
COCIUHCHUH,
JIaBaTh UM
Ha3BaHUS 10
CHCTEMaTHUYECK

v

(0)4}

NpeCTaBICHUs 00
OKpYKaroIleM MUpe
KaK O €IMHCTBE
PUPOJIBI U
YeNoBeKa, B
MO3HAHUH
IPUPOIHBIX
3aKOHOMEPHOCTEN U
pelieHnu npoodieM
COXpaHEHUSA
MPUPOJTHOTO
paBHOBeECHS
Bocnuranue
TOTOBHOCTHU U
CIIOCOOHOCTH K
HENPEPHIBHOMY
00pa3oBaHUIO U
camMo00pa30BaHMIo,
K aKTUBHOMY
MIOJTy9YECHUIO HOBBIX
3HAHUU [0 XUMHUH B
COOTBETCTBUHU C
KU3HEHHBIMU
MOTPEOHOCTSIMU;




HOMEHKJIAType

(IUPAC)
Hroro mo pazneny 3
Pasznea 2. YriieBoaopoanbl
2.1  IlpenenbHbI 2 UCNOL3YIOM Onucats u bu6muotexka IIOK = Bocnuranue

e XUMUYECKYIO OLICHUTH https://myschool. | yb6exnénnoctu B

YTJIEBOJI0PO CHUMBOJIUKY JJIs CI10CO0BI, edu.ru/ 0C000H 3HAYMMOCTHU

b — COCTaBIICHUS KOTOPBIC XUMHH YIS

ATKAHEL MOJICKYJISIPHBIX HUCTIONB3YIOT COBPEMEHHOM
U CTPYKTYPHBIX YHUCHBIC, HTOOI LUBHJIM3AIUU: B €€

7 N o0ecneyuThb _

(pa3BépHyTOH, HAIEKHOCTD T'YMaHUCTHYECKOU
COKpaIIEHHOM ) JAHHBIX I HaIIPaBJIECHHOCTH U
dopmyur JIOCTOBEPHOCTh BKHOM POJIH B
OpTraHN4YCCKUX 00BsICHEHUI CO3JaHUHN HOBOU
BEIIIECTB U 0a3bl MaTepHUATLHON
ypaBHEHHIA KYJIBTYPHI,
XAMHYECKHUX perieHnH
peakuuid, JI00aJIBHBIX
W3TOTaBIIMBAThH npoOemM
MOICITH YCTONYHMBOTO
MOJIEKYIT pa3BUTHUSA U
OpPTaHNYECKHUX 9KOJIOTHYECKH
BEILECTB JUIs KOM(OPTHOM KU3HU
WJLTIOCTpAIUH KaKJIOTO YIeHa
150.¢ 00I111eCTBA;
XHMHYECKOTO U Bocnuranune
MIPOCTPAHCTBEH €CTECTBEHHO-
HOTO CTPOCHUS; HAy4YHOU

TpaMOTHOCTH:
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xapaxmepusyro
M COCTaB,
CTPOCHHE,
dusnveckue u
XUMHYECKHE
CBOMCTBaA

[IOHUMAaHUSA
CYIIIHOCTH METOJIOB
MO3HaHUA,
UCTIONIb3YEMBIX B
€CTEeCTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOJIb30BaTh
MOJTy4aeMbIe
3HAHUA U aHAJIN3a
1 00BICHEHHSA
SIBICHUH
OKPYKAIOIIETO
MHpa U
MIPOMCXOASAIINX B
HEM M3MCHCHUH,
YMCHHSI JIeaTh
000CHOBaHHBIE
3aKII0YEHNs Ha
OCHOBE HayIHBIX
(bakToB u
HMEIOIIUXCSI
IaHHBIX C LEJIBIO
MOJTyYSHUS
JIOCTOBEPHBIX
BBIBOJIOB;
Bocnuranue
CIIOCOOHOCTH
CaMOCTOSTENIHHO
HCIIOIB30BATh
XUMHYECKHE 3HAHUS




JUTSL pelleHus

npo0JjeM B
peaIbHbBIX
KU3HEHHBIX
CUTYaIUSX;
2.2  Henpenens xapakmepusytlo ~ AnanusupoBaTh,  bubmmorexa [IOK Bocnuranue
HBIE M COCTaB, UHTEpHpETUpoBa | https://myschool. | yoexnéaroctu B
YIIEBOIOPO CTpPOCHHE, Th JAHHBIC U edu.ru/ 0Cc000i1 3HAYUMOCTH
JIBI: AJTKEHb, ¢usnyeckne u | AC1aTH XUMHUH JUIS
aJIKaMCHBI, XI/IME/I‘-IGCKI/IG ;Zf;g‘;gymm COBPEMEHHOMN
ATKHHEL CBOHCTFa oY — [IUBUJIM3AIH: B ev:e
YMEHUH HAYUHbIS T'YMaHHCTUYECKOM
IPOBOJTUTH APTYMEHTH 1 HAIPaBJICHHOCTH H
BBIYHCIICHHSI JI0Ka3aTeIbCTBA BaXHOU POJIH B
110 U3 pasInyHbIX CO3JaHUHN HOBOU
XUMHYCCKHM HMCTOYHUKOB 0a3bpl MaTCPHATILHOM
YpaBHCHUSAM (Harpumep, KYJAbTYPHI,
(maccsl, rascra, peleHnn
00BéMa, Wureprer, T100ATBHBIX
KOJIMYECTBa KypHAIIBI) npobsiem
HCXOHOTO YCTONYHMBOTO
BEIIIeCTBA UITN pa3BUTHUA U
MPOYKTA 9KOJIOTHYECKH
peaKIuu 1o KOM(DOPTHOM KU3HU
M3BECTHBIM Ka)KI0T0 4JIeHa
Macce, 00bEMYy, 00I111eCTBA;
KOJIMYECTBY Bocnuranue
OJIHOTO W3 €CTECTBEHHO-
HCXOJHBIX HAy4YHOU
BEIIECTB UITU TPaMOTHOCTH:
MIPOJIYKTOB MTOHWUMAaHHUS
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peaKkium);
cobnrooarom
npaBuja
M10JIb30BaHUS
XUMHYECKOM
MOCyA0U 1
J1a00paTOPHBIM
obopymoBanue
M, a TaKXKe
npaBuja
oOpareHus ¢
BEIIIECTBAMHU B
COOTBETCTBUH C
UHCTPYKUHUSMU
o
BBITTOJIHEHHIO
1a00pPaTOPHBIX
XUMHYECKUX
OIIBITOB;
NIAHUPYIOM U
BLINOIHAIOM
XUMHUYECKUH
HKCIIEPUMEHT
(mpeBparteHus
OpPTaHMYECKHUX
BEIIIECTB MPU
HarpeBaHuH,
MOJTyYeHUE
STUJIEHA U
U3YYCHUE eTr0
CBOICTB,

CYIITHOCTH METOJIOB
MO3HaHUA,
HCITOJIb3YEMBIX B
€CTEeCTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIOJIL30BATh
MOJTy4aeMbIe
3HAHMS JIs aHAJIUu3a
1 00BICHEHHSA
SIBIICHUI
OKPY>KaroIIero
MUpa U
MIPOUCXOASAIINX B
HEM M3MCHEHHH,
YMCHHSI JIeaTh
000CHOBaHHbBIC
3aKII0YEHNs Ha
OCHOBE Hay4YHBIX
(bakToB u
HMEIOIIUXCS
IaHHBIX C LEBIO
MOJTy4eHUs
JIOCTOBEPHBIX
BBIBOJIOB;
Bocnuranue
CIIOCOOHOCTHU
CaMOCTOSTEIIEHO
HCIOJIB30BATh
XUMHYECKHE 3HAHUS
JUTSL PETICHUS




2.3

Apomaruye
CKHUe
yIJIEBOAOPO
Tl

KayeCTBEHHbBIC
peakuuu
OpPraHUYECKUX
BELIECTB) B
COOTBETCTBHUH C
IpaBUIaAMHU
TE€XHUKH
Oe3omacHoCTH
npu
oOpareHuu ¢
BEIIECTBAMH U
1a00pPaTOPHBIM
obopyioBaHue
M,
IPEJCTaBIAT
pe3yIbTaThI
XUMHAYECKOTO
HKCIEpUMEHTA
B (hopme
3aIuCH
ypaBHEHUU
COOTBETCTBYIO
IUX peaKLuil 1
¢dbopmynupoBar
b BBIBOJIBI Ha
OCHOBE 3THX
pe3yJbTaToB;
xapaxmepuszy
1om COCTaB,
CTpOCHHUE,
busnueckue u

[Ipennoxute
croco0
Hay4HOTO
HCCIEIOBaHUS

but6mmoreka [IOK
https://myschool.
edu.ru/

npo0JieM B
peaTbHBIX
JKM3HEHHBIX
CUTYaIHIX;
Bocnuranme
HWHTEpeca K
IMO3HAHUIO U
HCCIIEA0BATEILCKOM
eITEIbHOCTH;

Bocmmranue
yOeXAEHHOCTH B
0Cc000M 3HAYUMOCTH
XUMWH IS
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XUMUYECKHE
CBOMCTBA

JTAHHOTO
BOIIpOCa

COBPEMEHHOM
[IUBHWJIN3AlMU: B €€
T'YMaHUCTUYECKOU
HaIPaBJIECHHOCTH U
BAKHOU POJIM B
CO3JaHUU HOBOU
0a3bl MaTepUATLHON
KYJIbTYpHI,
peleHuu
r100aJbHBIX
npobJjem
YCTOMYUBOIO
pa3BUTHUA U
9KOJIOTHYECKHU
KOM(OPTHOH KM3HU
Ka)KJIOro 4JIeHa
00I11eCTBa;
Bocnuranue
€CTECTBEHHO-
Hay4YHOH
TPaMOTHOCTH:
MOHUMAaHUS
CYIIHOCTH METO/IOB
TMO3HAHUA,
HCIIOJIH3YEMBIX B
€CTCCTBCHHBIX
HayKax,
CIIOCOOHOCTH
HCIOJIL30BATh
MOJIy4aeMble
3HaAHMS U aHAIn3a




1 OOBSICHEHUS
SIBIICHHUI
OKPY’KaIoIIero
MUpa U
MIPOUCXOSIINX B
HEM M3MCHEHUH,
YMEHUS JIeaTh
000CHOBaHHBIE
3aKJIIOUYCHUS Ha
OCHOBE Hay4YHBIX
($akToB H
MMEIOLIUXCS
JIAHHBIX C LETBI0
MOJTyYeHUS
JIOCTOBEPHBIX
BBIBO/JIOB;
Bocnuranne
CIIOCOOHOCTU
CaMOCTOSTEIIBHO
HCIIOJIb30BaTh
XHMHYECKHE 3HAHUS
JUTS pEIICHUS
npo0ieM B
peaTbHBIX
JKM3HEHHBIX
CUTYAITUSX;

2.4

[Ipuponuseie
VMCTOYHHMKHU
YTIIEBOIOPO

dopmupyrom
npe/CcTaBICHNE
0 XUMHUYECKOM

Omnucarts u
OIIEHUTD
CIIOCOOBL,
KOTOpBIE

but6mmoreka [IOK
https://myschool.
edu.ru/

Bocmnuranue
yOXKIEHHOCTH B
0c000i1 3HAYMMOCTH
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JIOB U UX
nepepadoTK
a

COCTaBJISIOLIEM
€CTECTBEHHO-
Hay4YHOU
KapTUHBI MUDA,
POJIU XUMUU B
MO3HAHUH
SIBIICHUI
MIPUPOJIBI, B
dbopmupoBaHUU
MBILUICHUS U
KYJIbTYpPbI
JIMYHOCTH, €€
(byHKINOHATIBH
ol
IPaMOTHOCTH,
Heo0XoIuMoM
JUTSL pEeUICHUs
MPAKTUIECKHIX
3aja4 u
HKOJIOTMYECKU
000CHOBaHHOT
0 OTHOILIEHUS K
CBOEMY
3JI0pPOBBIO U
MIPUPOTHOMN
cpene;
xapaxkmepusyro
M UCTOYHUKHU
YIII€BOIOPOAH
OTO CBIPbs
(HedTs,

HCIIOB3YIOT
yu€HbIe, YTOOBI
o0ecneyuThb
HaJIEKHOCTD
JaHHBIX U
JIOCTOBEPHOCTH
00BsACHEHUI

XUMHH TSI
COBPEMEHHOM
[IBUWIN3AlUH: B €€
T'yMaHUCTUYECKON
HaIPaBJIECHHOCTH U
BOKHOM pOJIU B
CO3JaHUU HOBOU
0a3bl MaTepuaIbHON
KYJIbTYpHI,
pelICHUN
r100aJIbHBIX
npoOem
YCTOMYUBOIO
pa3BUTHS U
9KOJIOTHYCCKHU
KOM(OPTHOM KU3HH
Ka)KJI0T0 YJIeHa
00111eCcTBa;
Bocnuranue
€CTEeCTBEHHO-
Hay4YHOU
TPAMOTHOCTH:
MTOHUMaHUS
CYIIIHOCTH METOJIOB
MTO3HAHUS,
HCIIOJIb3YEMBIX B
€CTEeCTBEHHBIX
HayKax,
CITOCOOHOCTH
HCIIOJIb30BaTh
MOJIy4aeMble




IIPUPOIHBIN
ras, yrojib),
CIIOCOOBI X
nepepaboTKu U
MPAKTHIECKOE
MPUMEHEHUE
MIPOJYKTOB
nepepaboTKu;
cobnooarom
npaBuIIa
HKOJIOTMYECKU
1IeJIECO00Pa3HO
r'O TIOBEJICHUS B
ObITY U
TPyZIOBOM
JIeATETbHOCTH
B IEJISIX
COXpaHEHUS
CBOEr0
3I0POBBS U
OKpYXKaroleun
IIPUPOIHOMN
cpenpl,
0CO3HaBaTh
OTMacHOCTh
BO3JECHCTBUSA
Ha )KUBBIC
OpTaHU3MBI
OIpEIENIEHHBIX
OpraHNYeCKHUX
BEILIECTB,

3HAHUS U aHAIIM3a
1 00BICHEHHUS
SIBIICHHUI
OKPY>KaloIlero
MHUpa 1
MIPOUCXOMSIINX B
HEM M3MCHEHHH,
yMEHUS JenaTh
000CHOBaHHbBIC
3aKII0YEHNs Ha
OCHOBE Hay4YHBIX
dakToB u
MMECIOIIUX CSI
IaHHBIX C LEJIBIO
MOJTyYeHUS
JIOCTOBEPHBIX
BBLIBOJIOB;
Bocnuranue
CIIOCOOHOCTHU
CaMOCTOSATEILHO
HCITOJI30BaTh
XUMHYECKHE 3HAHUS
JUTSL peIIeHUs
npo0ieM B
peaTbHBIX
JKM3HEHHBIX
CUTYaIUsX;
Bocnuranue
HWHTEpeca K
0COOEHHOCTSAM
TpyZJa B pa3TUYHBIX




MMOHUMAas
CMBICTT
IoKa3arest
ITIK,
MOSICHSITE Ha
npuMepax
CIIOCOOBI
YMCHBIIICHUS U
MIPEIOTBPALICH
Usl uX
BPEIHOIO
BO3JCHCTBHUSI
Ha OPTaHU3M
YeJI0BEKa;

cdepax
npodecCHOHATbHON
JIeITCIIbHOCTH.
Bocnuranne
9KOJIOTHYCCKHU
11eJ1eCO00Pa3HOTO
OTHOIICHUS K
pupojie, KakK
UCTOYHUKY
CYIIIECTBOBaHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUs
J100aJIbHOTO
xXapakrepa
9KOJIOTHYECKHUX
npoOJeM, BIUSHUSA
SKOHOMUYECKHUX
MPOLIECCOB Ha
COCTOSIHHE
MIPUPOJHON U
COLIMAJIBHON CPEIbL;

OCO3HAHUS
HEOOXOUMOCTH
HCIIOJIb30BaHUS
JOCTMIKEHUN XUMUH
JUTSL pEIICHUS
BOITPOCOB
panroHaIBLHOTO
MIPHPOJIOTIOIB30BAH
s,




Hroro no pazneny

13

Pasznea 3. Kuciopoacoaepxammye opranuyecKkue coeiuHeHus

3.1  Cuuptsl.
®Denou

3

0

0

xapaxmepusyro
m COCTaB,
CTpOCHHE,
buznveckue u
XUMHUYECKHE
CBOICTBA

AHanu3upoBaTh,
HHTEPIPETHPOBA
Th JAHHBIE U
JieNaTh
COOTBETCTBYIOIIL
1€ BBIBOJIBI

bubnunoreka LIOK
https://myschool.
edu.ru/

Bocnuranne
yOXKIEHHOCTH B
0c000I1 3HAYNMOCTH
XUMUH JIJIS
COBPEMEHHOMN
IUBUJIN3AIH: B €€
T'YMaHUCTUYECKOMN
HaIpaBJICHHOCTU U
BAYKHOU POJIM B
CO3JIaHUM HOBOH
0a3bl MaTepHUATLHON
KYJIbTYpBHI,
petieHuu
rI100aJbHBIX
npobiem
YCTOMYUBOIO
pa3BUTHUS U
9KOJIOTHYCCKHU
KOM(OPTHOM KU3ZHU
Ka)KJIOro 4JIeHa
00I111eCTBA;
Bocnuranne
€CTEeCTBEHHO-
Hay4YHOHU
TPaMOTHOCTH:
IMOHHUMAaHUS
CYIIIHOCTH METOJ0B
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ITO3HAHUS,
HCITOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCIOJIL30BATh
MoJTy4aeMbie
3HAHUS ) aHAIIN3a
1 OOBSICHEHHUS
SIBJICHUI
OKPYKAIOIIEeTOo
MUpa U
MPOUCXOSIINX B
HEM M3MCHEHHH,
YMEHHsI JIeaTh
000CHOBaHHbBIC
3aKJIIOYCHUS Ha
OCHOBE Hay4YHBIX
(baxTOB U
MMEIOIIUXCS
JTAHHBIX C IETBI0
MOJTy4eHUs
JIOCTOBEPHBIX
BBIBO/JIOB;
Bocrmranne
CIIOCOOHOCTH
CaMOCTOSTEIIEHO
HCIIOJIb30BaTh
XUMHYECKHE 3HAHUS
JUTSL pEIICHUS
npo0ieM B




pealbHBIX

JKU3HECHHBIX
CUTYaIUIX;
3.2 AJbmerupsl. xapaxkmepusyro  Ilpenyoxurs bu6muotexka IOK = Bocnuranue
Kap6oHOBBI m COCTaB, croco6 https://myschool.  y6exnénnoctu B
€ KHUCJIOTBL. CTpPOCHHE, HayqHOr'o edu.ru/ 0c000i1 3HAYUMOCTH
CIIOKHBIE ¢usnyeckne u ~ ACCICNOBAHMS XUMHH JUIS
3¢bupsl XUMHYECKHE AAHHOTO COBPEMEHHOM
CBOICTBa porpoca LUBHJIM3AIUU: B €€
cobnroarom T'YMaHUCTUYECKOU
npaBuja HaIIPaBJIECHHOCTH U
II0JIb30BaHUS BaXHOU POJIH B
XHUMHYCCKOH CO37aHUHU HOBOM
MOCyJ101 1 0a3bl MaTepUATLHON
J1a00paTOPHBIM KYJIBTYPHI,
obopyoBaHue peleHuu
M, a TaK¥kKe ri100aIbLHBIX
npaBuUIIa npobiem
oOpaleHus ¢ YCTOMUYUBOTO
BEILIECTBAMH B pa3BHUTHS U
COOTBETCTBHU C 9KOJIOTHYECKH

UHCTPYKIUSMHU
o
BBIIIOJTHEHUIO
1a0b0paTOPHBIX
XHUMHYECKHUX
OITBITOB;
NAAHUPYIOmM U
BLINOJIHAIOM
XUMHYECKUH
AKCIIEPUMEHT B

KOM(OPTHOM KU3ZHU
Ka)KJIOro 4JIeHa
00I11eCTBA;
Bocrmranue
€CTEeCTBEHHO-
Hay4YHOHU
TPaMOTHOCTH:
MMOHUMAaHUS
CYIIIHOCTH METOJ0B
MMO3HAHMS,
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COOTBETCTBHUH C
MpaBUJIaMU
TEXHUKHU
0e3omacHoOCTH
npu
oOpareHuu ¢
BEIIECTBAMHU U
1a00paTOPHBIM
obopyoBaHue
M,
MPEJICTaBISTh
pe3yIbTaThI
XUMHAYECKOTO
HKCIIEPUMEHTA
B (hopme
3aIuCH
yYpaBHEHUU
COOTBETCTBYIO
WX peaKkIuil 1
¢dbopmynupoBar
b BBIBOJIBI HA
OCHOBE 3THX
pe3yJbTaToB;

UCTIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCIIOJIb30BaTh
MoJTy4aeMbie
3HAHUA IJII aHAJIN3a
1 OOBSICHEHHUSA
SIBICHUH
OKPYKAIOIIEeTO
MHpa U
MPOUCXOSIINX B
HEM M3MCHCHUH,
YMEHHsI JIeaTh
000CHOBAHHbBIE
3aKJIFOYCHUS Ha
OCHOBE HayIHBIX
(baxTOB U
MMEIOLIUXCS
JIAHHBIX C IETBI0
MOJTyYSHUS
JIOCTOBEPHBIX
BBIBO/JIOB;
Bocrmranne
CIIOCOOHOCTHU
CaMOCTOSTENIHHO
HCII0Jb30BaTh
XUMHYECKHE 3HAHUS
JUTSL pEIICHUS
npobiem B
peabHBIX




KNU3HCHHBIX

CHUTYaIHSIX;
3.3 VYrneBonasl xapaxkmepusyro ~ Onucarb U bu6muotexka IOK = Bocnuranue
M COCTaB, OLICHUTH https://myschool. = yoexxnénnoctu B
CTpOEHHE, CIIOCOOBI, edu.ru/ 0c000# 3HAYUMOCTH
KOTOpBIE
buznveckue u P XUMHH IS
UCTIONIB3YIOT o
XUMHYECKHUE Ny COBPEMEHHOM
yu€HbI€, YTOObI N
o UBWIN3ALUY: B €€
cBonCTBA 00ecIeunTh B 8 g
HAIEKHOCTE T'YMaHUCTUYECKOU
JAHHBIX ¥ HAaIpaBJICHHOCTH U
JIOCTOBEPHOCTh Ba)KHOU POJIN B

CO37aHUHU HOBOM
0a3bl MaTepUATLHON
KYJIbTYpBHI,
peleHuu
rI100aJbHBIX
npobiem
YCTOMYUBOIO
pa3BUTHUS U
9KOJOTUYECKHU
KOM(OPTHOM KU3ZHU
Ka)kJI0T0 4JIeHa
00111eCTBA;
Bocnuranme
€CTECTBEHHO-
Hay4YHOHU
TPaMOTHOCTH:
MMOHUMAaHUS
CYIIIHOCTH METOJ0B
MO3HAHUA,
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UCTIONIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTHU
HCIIOJIb30BaTh
MoJTy4aeMbie
3HAHUA IJII aHAJIN3a
1 OOBSICHEHHUSA
SIBIICHUM
OKPYKAIOIIEeTO
MHpa U
MPOUCXOSIINX B
HEM M3MCHCHUH,
YMEHHsI JIeaTh
000CHOBAHHbBIE
3aKJIFOYCHUS Ha
OCHOBE HayIHBIX
(baxTOB U
MMEIOLIUXCS
JIAHHBIX C IETBI0
MOJTyYSHUS
JIOCTOBEPHBIX
BBIBO/JIOB;
Bocrmranne
CIIOCOOHOCTU
CaMOCTOSTEIIEHO
HCIIOJIb30BaTh
XAMHYECKHE 3HAHUS
JUTSL PETICHUS
npobiem B
peabHBIX




JKM3HEHHBIX
CUTYaIUIX;
Bocnuranme
HWHTEpeca K
0COOEHHOCTSAM
Tpy/Zla B pa3IuIHBIX

chepax

npoecCHOHATBLHOM
JIEATEILHOCTH.
Wroro mo pazmeny = 10
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus
4.1 AMUHBI. 6 1 1 BLIABIAIOM Onucars u bubnunorexa IIOK | Bocnuranue
AMHHOKHUCIT XapaKTepHbIC OLICHUTH https://myschool. = yoexxaéHHOCTH B
oTbl. benku MIPU3HAKU CII0COOBHL, edu.ru/ 0c000i1 3HAYUMOCTH
MTOHSATHH, KOTOpBIC XUMHUH JUISL
YCTaHABIINBATh UCHOIE3YIOT COBPEMEHHOM
yu€HbI€, YTOObI N
ux [UBHIIN3AIHH: B €&
00ecreyuTh 8
B3aMOCBS3b, HAIEKHOCTD T'YMaHHCTUYECKOM
HCTIONB30BATh  japppiy o HAMpaBJICHHOCTH U
COOTBETCTBYIO  10CTOBEPHOCTD BaXHOU POJIM B
e IMOHATHS 00BsIcCHEHNIT CO3JaHUH HOBOU

IIpU ONMCAHUU
COCTaBa,
CTPOCHHUS U
IIpEBpAILCHUI
OpraHUYEeCKUX
COCIMHEHMH;
xapaxkmepusyo
m COCTaB,
CTPOCHHE,

0a3bpl MaTEpUATHLHOM
KYJIBTYPHI,
perieHnH
r100aJbHBIX
npobiem
YCTOMYUBOTO
pa3BHUTHS U
9KOJIOTHYECKHU
KOM(DOPTHOM KU3ZHU
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dusnyeckue u
XAMHUYECKHE
CBOMCTBaA
cobnooaom
paBUIIa
MOJIb30BaHUS
XHUMHYECKOU
MOCYAOU 1
1a00pPaTOPHBIM
obopynoBanue
M, a TaKKe
paBUIIa
oOpareHus ¢
BEIESCTBAMH B
COOTBETCTBHUH C
WHCTPYKIUSIMU
o
BBITIOJTHEHHIO
1a00paTOPHBIX
XUMHYECKHUX
OIIBITOB;
NIAHUpYIOm u
BbINOAHAIOM
XUMHUYECKHH
AKCIIEPUMEHT
(nenarypanus
O€JIKOB MpH
HarpeBaHuH,
[BETHEIE
peaxiuu
0enKoB) B

KaXKJIOro 4JIcHa
00111eCTBA;
Bocnuranne
€CTCCTBCHHO-
Hay4HOH
TIPaMOTHOCTH:
IMOHHUMAaHUS
CYIIIHOCTH METOJIOB
IMO3HAHUSA,
UCIIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIOJIB30BATh
MoJy4yaeMbie
3HAHUS IS aHAJIM3a
1 OOBSICHEHHUS
SIBICHUM
OKPY’KaroIlero
MHUpa 1
MIPOUCXOSIINX B
HEM M3MEHEHUH,
yYMEHUS JenaTh
000CHOBaHHBIE
3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX
¢baxToB U
AMEIOIIUX CSI
JIAaHHEIX C LIEJIBIO
MOJTYYeHUS




Hroro no pazneny

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS

51 ITmacT™macce
bl. Kayuykun.
Bomokna

6

2

0

1

COOTBETCTBHUH C
MpaBUJIaMU
TEXHUKHU
0e3omacHoOCTH
npu
oOpareHuu ¢
BEIIECTBAMHU U
1a00paTOPHBIM
obopyoBaHue
M,
MPEJICTaBISTh
pe3yIbTaThI
XUMHAYECKOTO
HKCIIEPUMEHTA
B (hopme
3aIuCH
yYpaBHEHUU
COOTBETCTBYIO
WX peaKkIuil 1
¢dbopmynupoBar
b BBIBOJIBI HA
OCHOBE 3THUX
pe3yJbTaToB;

dopmupyrom
yMEHUE
KPUTHYECKH
aHAJTM3UPOBATh
XHUMUYECKYIO

OneHuBaTh
Hay4HbIE
apTyMEHTHI U
JIOKa3aTeIbCTBa
W3 pa3IMYHBIX
HCTOYHUKOB

bu6nunorexa LIOK
https://myschool.
edu.ru/

JIOCTOBEPHBIX
BBIBO/JIOB;
Bocnuranne
CIIOCOOHOCTHU
CaMOCTOSTENILHO
HCIIOJIb30BaTh
XAMHYECKHE 3HAHUS
JUTSL PEIICHUS
npo0ieM B
pealbHbIX
JKA3HEHHBIX
CUTYaITUSX;
Bocrmranue
HHTEpeca K
0COOEHHOCTSAM
TpyJa B pa3TU9IHBIX
cdepax
npodeccuoHaNbHOM
JIeITEIIbHOCTH.

Bocnuranue
yOXKIEHHOCTH B
0Cc000I1 3HAYNMOCTH
XUMHMH IS
COBPEMEHHOMN



https://myschool.edu.ru/
https://myschool.edu.ru/

uHpOpMaLHIO,
MOJIy4aeMyIo
U3 pa3HbIX
HUCTOYHUKOB
(cpenctBa
MacCOBOM
uHpopmanuu,
WNHuTepreT n
APYTHX);
cobnooarom
npaBuIIa
MIOJIb30BAHUS
XUMUYECKOH
MOCyJ101 1
J1a00paTOPHBIM
obopyoBaHue
M, a TaK¥Ke
npaBuUIIa
oOparteHus ¢
BEII[CCTBAMH B
COOTBETCTBUH C
UHCTPYKIUSIMU
o
BBITIOJTHCHUTO
71a00paTOPHBIX
XUMHYECKHUX
OTIBITOB;
NIAHUPYIOmM U
8bINOIHAIOM
XUMHUYECKUU
HKCIIEPUMEHT B

(Hanpumep,
rasera,
Hutepner,
YKypHAJIbI)

UBUJIN3AIHU; B €&
T'YMaHUCTUYECKOM
HaIPaBJIECHHOCTH U
BAYKHOH POJIM B
CO3JIaHUM HOBOH
0a3bl MaTepUATTLHON
KYJIbTYpHI,
pelieHuu
ri00aIbHBIX
npobJjem
YCTOMYHBOTO
pa3BUTHS U
SKOJIOTHYECKU
KOM(OPTHOH KH3HU
Ka)KJI0Oro wieHa
00I11eCTBa;
Bocmmranue
€CTECTBEHHO-
Hay4HOU
TPaMOTHOCTH:
MMOHUMAaHUS
CYIIHOCTH METOJIOB
MTO3HAHUS,
HCIIOJIH3YEMBIX B
€CTECTBCHHBIX
HayKax,
CIIOCOOHOCTHU
HCIOJIL30BATh
MOJTy4aeMbIe
3HAHUA I aHaJIN3a
1 00BICHEHHUS




COOTBETCTBHUH C
MpaBUJIaMU
TEXHUKHU
0e3omacHoOCTH
npu
oOpareHuu ¢
BEIIECTBAMHU U
1a00paTOPHBIM
obopyoBaHue
M,
MPEJICTaBISTh
pe3yIbTaThI
XUMHAYECKOTO
HKCIIEPUMEHTA
B (hopme
3aIuCH
yYpaBHEHUU
COOTBETCTBYIO
WX peaKkIuil 1
¢dbopmynupoBar
b BBIBOJIBI HA
OCHOBE 3THX
pe3yJbTaToB;

SIBJICHUH
OKpY>Karolero
MHpA U
MPOUCXOMSIINX B
HEM M3MCHEHHUM,
YMEHHUS JeaTh
000CHOBAHHbBIE
3aKJIIOUYCHUS Ha
OCHOBE Hay4YHBIX
$akToB H
AMEIOIIMNXCS
JIaHHEIX C LIEJIBIO
MOJTYYCHUS
JIOCTOBEPHBIX
BBLIBOJIOB;
Bocrmranue
CIIOCOOHOCTH
CaMOCTOSATEILHO
HCIO0Ib30BaTh
XHUMUYECKHE 3HAHUS
JUTSL peIeHUs
npobiemM B
peanbHBIX
JKU3HEHHBIX
CUTYaIUsX;
Bocnuranue
MHTEpeca K
0COOEHHOCTSAM
Tpy/la B pa3IuIHBIX

cdepax




npohecCHOHATBLHOM

JIeSTEIbHOCTH.
Uroro mo pazmeny 2

OBIIEE 34

KOJIMYECTBO

YACOB I1O0

I[TPOTPAMME




11 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)lﬁ[()l;I;OBaTenbﬂble
padoTshI padoThI pecypenI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIC
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIEeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUU PSII.

10 N
AneTnieH — npocTermmn
IIPEICTaBUTEIND aJIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'enernyeckas CBA3b yII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoroaTroMHbl€ CIUPTHI: TUIICHTIIUKOIIb
U TIULEPUH
@DeHOI: CTPOEHUE MOJIEKYJIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerusisl: GopMaNbIeTUa U

alcTaabACTU . AI_ICTOH




OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI Hl YKCYCHAsI

29 [Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHCIIOT

24 MpbLia KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 Xupsl: rugponus, npuMeHeHue,
OuoJIOTNYecKast POJIb KHUPOB
VYrneBoabl: cocTaB, KiaccHuPUKaAIUS.

27 Baxkueiimme npenctaBuTeNn: IIIIOK03a,
¢bpyxTO3a, caxaposa

08 Kpaxmai u nemunono3a Kak mpupoTHbIe
MTOJINMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS»

30 AMWHBL: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(OoTepHbBIe

31 OpPraHWYECKUE COCTUHEHUS, HX
Ouosiornyeckoe 3HaueHue. [lentuab

32 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCIMHCHUA




33 OCHOBHBIE TTOHSITUS XUMHHU } 1
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI
OCHOBHBIE METOABI CUHTEC3a
34 BBICOKOMOJIEKYJIIPHBIX COE€AMHEHUN. 1
[Inactmaccel, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DIIeKTpOHHAass KOHPUTYpaIus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUE CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCAUHCHUM
0 TPYIIAM U Iepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,

eé BUBbI, MCXaHU3MBI O6pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucnenus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAs JUCCOLUALMA.
[Tonstie 0 BogopoaHOM mokasarene (pH)
pactBopa. Peakuyuu noHHOTO OOMEHa.
I'maponu3s opraHnyeckux u
HEOPraHMYECKUX BEIIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHI

14

Mertamisl, UX MOJOKESHUE B
[Teprnonnueckoi cucTeMe XUMHUYECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOEHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB




15

CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUI METaJIOB

16

17

18

XUMHUYECKHE CBOUCTBA BAaKHEHUIITNX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAUHEHUHN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

20

21

22

Hewmeraiibl, uX moJI0KEHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U
HUX COeOUHEHUU

23

XuMHu4ecKkue CBOMCTBa a3ota, ochopa u
UX COeIMHEHUH

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KpEMHUS
1 UX COEeTMHEHUH

[IpumeHeHne BaKHEUIIMX HEMETAJUIOB U UX
COEeIMHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTtamnabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

28

29

30

KonTtponbHas pabora mo Temam
«Mertamiae» u «HemeTamisiy»

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4CCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECCTB

31

Poab xumuu B o0ecrieueHuu
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBiaenust 06 0OIMMX HAYUHBIX
anHanax HpOMI)IIHJ'IeHHOFO nonyquI/m
Ba)KHEHIIINX BEIIECTB

33
34

Yenosek B MHPE BEIIECCTB U MaTCpHUAIIOB

XuMus U 310pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT'O
ITPOOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUI1S1 YYEHUKA
* Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKITMOHEpHOE
obimectBo «M3narenbctBo «IIpocBerieHne

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. Meronuueckoe nocobue. 10 kmacc (aBropel O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CnankoB) - M.: IIpocsemienue, 2019
2. IIporpamma kypca xumuu st 10—11 kitaccoB 001eo0pa3oBaTeIbHBIX YIPEKICHUN (aBTOPHI
0. C. T'abpuensa, U. I'. Octpoymos, C. A. Cnaakos) - M.: [IpocBemenue, 2019
3. Pabouas terpanp. 10 xmacc (aBropsl O. C. 'abpuensy, C. A. CnagkoB) - M.: IIpocsemienue,
2021
4. Terpanp s 1a0OpaTOPHBIX OMBITOB W MpakTHueckux pabor. 10 xmace (aBroper O. C.
["abpuensu, U. B. Akcénona) - M.: [Ipocsemenue, 2021
5. Xumus B TecTax, 3amayax u ynpaxHeHusx. 10 kmacc (aBropsl O. C. I'abpuensn, U. B.
Tpury6uak) - M.: Dx3amen, 2021
6. KouTtponpHbIe U camocTosiTenbHbie padoThl o xumud. 10 kiacc (aBropst O.C. NabpuensH, U.
I'. Octpoymos, C. A. CrnagkoB) - M.: Dk3amen, 2023

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://www.chemnet.ru T'azera «Xumus» 1 callT 1u1s yaurtens «51 uay Ha ypoK XUMU»
http://him.1september.ru Equnas xomtexkuus LIOP: TIpenmeTHast KomeKkius « XuMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI:

xumus. Komtekius Poccuiickoro 001ieo0pa3oBaTensHOro noprana
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii
http://www alhimik.ru Beepoccuiickast ouMIiama MKOJIbHAKOB MO0 XUMHH
http://chem.rusolymp.ru Oprannyeckast XUMHsL: SJIEKTPOHHBINA YICOHHUK ISl CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: IEKTPOHHBINH YIeOHUK

http://www hemi.nsu.ru OTKpbIThIi KOJUTEIK: XUMHS
http://www.chemistry.ru JlucranimronHast OJTUMITHAA 10 XMMHH: TEICKOMMYHHKAIIMOHHBIN

00pa30BaTeNbHbII MPOEKT






