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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTeiIbHBIC MPOTPAMMBI, U OCHOBHBIX TMOJOXeHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruy OOy4YCHHsI, BOCIUTAHMS U PA3BUTHSL OOyUAIONIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajdbHbIE MOJOXKEHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHHs, pPE3yIbTaTOB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMudeckoe o0pa3oBaHWE, TIOJy4aeMO€ BBITYCKHHKaMU  00IIeo0pa3oBaTeIbHOU
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpPIIAIONIMM JITAllOM pPEaTU3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. IJTHU IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB TPHUPOJIBI, (OPMUPOBAHUS MHUPOBO33PCHHS M OOMICH KYJIBTYpPHI
YeNoBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0POBBIO U
npUpoIHON cpene. Peann3yercs xumuueckoe 00pa3oBaHue 00ydarOIIMXCS Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpelCTBaAaMH y4eOHOro mpeaMera «XUMHUsS», COJAepKaHUE U MOCTPOCHHUE
KOTOpPOTO OMNPEIEICHBl B IMPOTpaMMe I0 XHMHU C YY4€TOM CIenu(pUKUA HAyKW XUMUH, €
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
1eJaell ¥ MPUHIIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pPOJib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpyKaroIleM MHUpe KaK O €IUHCTBE MPUPOIBI U YeIOBEKa, KOTOpoe (HOpMUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIEro MHUPA, OCO3HAHUS B3aUMOCBS3HU
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOJCHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KyJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
JKU3HHU KaXJI0To wieHa oOmectBa. CoBpeMeHHasi XMMUsI KaK HayKa CO3HaTeNIbHAsl, KaKk HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa HA PELICHUE TI0OANBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPTreTUYECKOM, MHUIIEBON, HIKOJOTUYECKONW OE€30MacHOCTH H
OXpaHBbI 3JJ0POBBS.

B cootBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CpeJHEro oouiero oobpazoBaHUs
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbI yPOBEHDb U3YUYCHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO IMOJATOTOBKY OOYYarOMIMXCS, HEOOXOIUMYI0O UM st
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3HBb COIMYMA,
MIPOJIOJDKEHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHEH.

CocraBnsromuMH  peaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMUs» U «O0I1as 1 HEOPTraHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHUsI KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPTaHUYECKOW XUMUH (C BKIFOUSHHUEM
3HaHUU U3 oOuIel XMMHU) U OpraHu4eckod XuMuu. OopMUpOBaHUE JAHHOW CHCTEMbI 3HAHUMN
IpH W3YYCHHH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT0O0Opa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSATHI, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa coaepxanus KypcoB — «Opranuueckast Xumusa» U «O0mmas 1 HeopraHudecKkas
XUMHA» chopMUpOBaHa B NMPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3YYEHHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHHM CTPOCHHUS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 10
CJIOKHBIX OMOJIOTHUECKM AaKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHM4eckoil XUMHH MOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOHN CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yriOM 3peHHUs B mIpeamere «XuMus» 0a30BOT0 ypOBHS pPacCMaTPHBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEero o0pa3oBaHMs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsS» O00y4yaroIlUMCs MPEeOCTaBIsETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUSA, HMMEIOIINUMU
KYJBTYpPOJOTHUECKHUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B II03HABaTCIIBHOM U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHS K IIPOLIECCY
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUMMBIX MpoOjaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIE0OBATEIbCKUX 3a7ad. B 1ienom coaepxaHue
y4eOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHs OPUEHTHUPOBAHO Ha (hOpMUpOBaHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHHUM IMyTEM 3KCIIEpUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUYECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTHHA U MaTepUaJIOB.

B mnuane pemenus 3amad BOCHHMTAHMS, Pa3BUTHS U COLMAIM3ALMKA  OOy4aromuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUH, MMEIOIINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BUJIOB JEATEIILHOCTH: PEIICHUs MPpobieM, MOUCKa, aHau3a U
o0paboTkn uHPOpMaIK, HEOOXOMUMBIX JJs TNPUOOPETEHHs ONbITa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B nmpakTtuke npenosaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, Tak U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUU  COJep)KaTeIbHON
XapaKTepUCTUKU IIeJiell M3y4deHHsl TpeAMeTa HampaBiIeHHUEM IMEepPBOCTENEHHON 3HAYUMOCTU
TPaJUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM HAyKHM Kak o00JacTH
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW IESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OTIpe/IeNICHUIO 1eJIel 3YUYEeHHUS MIPeIMEeTa SBJSIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO JTaHHOM TOYKE 3pEHUs IVIaBHBIMHM LEJIAMM HM3y4eHHUs IpeaMera «XHMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



e (QopMmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPHUM XHMHUH, OCBOEHHUE $3bIKa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIyii, HeOOXOAUMBIX U TPUOOPETCHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a/Ja4y U3ydyeHus IMpeamMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cucTeMe cpeaHero ooOmiero ooOpazoBanusa. Ceroanss B NpeNoJaBaHUM XHWMHUU B OOJbIIEH
CTENEHH OTAAETCA NPEANOYTECHUE MPAKTUYECKOW KOMIIOHEHTE CoOJiep)KaHusi oOyuyeHus,
OpUEHTUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BJIQJICIOIIETO HE HA0OPOM 3HAHWMU, a (PYHKIIMOHATHLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW XKU3HU Ui PEIICHUs
IPAKTUYECKUX 3ajau.

B cBs3u Cc 3TUM npu U3Y4YeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIEe 3HA4YCHUE
IPUOOPETAIOT TaKUe 1IeJIU U 331a4H, KakK:

ajanTanus OOYyYaloIIUXCS K  YCIOBUSIM JTUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHHATHIO T'PAMOTHBIX PpEUIEHMH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEHIECTBAMH U UX IPUMEHEHHEM;

dopmHpoBaHHE Yy OO0yYarOmUXCA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOLINX YHHUBEPCAIbHOE 3HAUEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpobiieM,
MIOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX s HPUOOPETEHHUs OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
HO3ULUN HKOJIOTHUECKOM O€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENaY;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOy4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHHUA 10 XUMHUHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHON U HayYyHO-TIONYJIpHOU HH(OPMALIUKU XUMHUYECKOTO
COJIEp/KaHUs;

dbopMupOBaHUE U pa3BUTHE Y O0YYAIOLIUXCS ACCOLUATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHHUCTUYECKOM HAIpaBICHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00aibHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHMUS, IONOJHEHNS JHEPreTHYECKUX PECYPCOB M COXPAHEHUS MPHUPOIHOTO
paBHOBECHsI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TAKXK€ MPUOOPETEHUS OTbITa UCIOIb30BAHUS MOTYUYEHHBIX 3HAHUN JJISI TPUHATHS
IPaMOTHBIX PEIICHUN B CUTYallUsAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM m1aHe cpegHero obmiero o0pa3oBaHUs MpeaAMeET «XHUMHUsS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.



OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrapisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hepenwo), B 11
kiacce — 34 gaca (1 gac B Heneo).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOkKEeHUA. CTpyKTypHbIE (DOpPMYJIBI OpPraHWYECKHX BEIIECTB. | omoiorus,
n3oMepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHMIX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBaenne o  kiaccuukanuum — OopraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEAMHEHHMM (cucTeMaTHuecKas) M TPHUBHAJIbHbIC Ha3BaHUS Ba)KHEHIINX
IIPEACTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE W ONMCAHUWE JEeMOHCTPALlMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOIMYEecCKMH psa. Metan um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHME M XHMHMYECKHE CBOICTBAa (peakLuu 3aMelleHHs U
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUU, OKUCIICHUS U TIOJIMMEPHU3ALINN ), TOTYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psa. AUETHIEH —
MPOCTEHIINN NPECTABUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (PU3MUECKHE U XUMHUUYECKHE CBOMCTBA (peaxiiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyde€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (peaKyuu 2ai02eHUpPO8arUus U HUMpOGanus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIAY YIVIEBOJOPOJAMH,
MPUHAJIEKAITUMU K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoAoB. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIC Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYEeCKHii), muponus. [IponykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIy4eHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (U3UYECKUE U
XUMHYECKHE CBOWCTBA (pEakUUU C aKTHUBHBIMU METaJlJIaMH, I'aJOT€HOBOJOpPOJaMH, FOPEHUE),




npuMeHeHue. BonopoiHble CBA3M MeXay MOJIEKyJaMH CUpToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaTomMHble CHMPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO ILIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaKLMsl Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha opraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]: CTpoeHue, (u3nyeckue u
XUMHUYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpesiebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpO€HUe, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOMCTBA, 00LIME JUIs Kilacca KUCIOT, peakLus
TepudUKaNMU), TOoNydeHHe U mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'MAponu3 ciaoxHbIX 3¢(UpoB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KiIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
NPOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJbI, (PU3NYECKHE M XUMHYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHayHBIM PaCcTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXAEHUE B IPUPOJIE,
npuMeHeHue, Ouonoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMsI BEIIECTB U MX MPEBpAIleHH: NpOBEACHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CUpTOB (B3auMojeilicTBUE TinilepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMHUadHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcumom wmenu(ll), B3aumopelictBue
KpaxMaja C HOJOM), HpPOBEAEHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe riuuuHa). buonorndyeckoe 3HaueHue
amMuHOKuUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONN3, JAeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKcrepuMEeHTaJIbHbIE METOJIbl M3YU€HHUs BEIIECTB M WX MPEeBpAlLEHUI: HaOloeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoIeKyIsIpHBbIEC COCTUHEHUS

OcHOBHbBIE TIOHSITUST XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLlUU, CPEIHsAs MOJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEpU3alisl U NOJUKOHICHCAIUS.



OKCIEpUMEHTAIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
oOpa3Lamu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usznka: MaTepusi, SJHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BelecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BelleCTBa (OCIKH, YIIeBOIbI, JKUPHI, HepMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0OCHOBBI XUMHHU

XuUMUYeCKUH 3leMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsiM B aTOMAax 3JEMEHTOB MEPBbIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHYECKHX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOI TeopHell CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeprUoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XUMHUYECKas CBA3b. BuIbl XMMHUYECKOW CBSI3M (KOBaJEHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBSI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3b. BaneHTHOCTD.
DJIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KaTHOHBI 1 AHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHE O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBas 1o
BEILECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEIIECTB. ['eHeTHuyeckas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANMUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.



CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3iWyHbIX (akTopoB. OOpaTUMble peaklUu.
Xumuueckoe paBHOBecue. DaKkTOpbl, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

DnexrponuTryueckas auccoruanus. CuibHble B ciadbie 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabnui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJieJe KPUCTAJUIMUECKUX pemEToK, HaOMIoJeHre M ONHMCAaHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB € NMOMOILIBI YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MPOBEACHHE NPAKTUYECKOH paboThl «BrusHMe pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCIOJIb30BAHUEM MTOHATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiwuioB B Ilepuoanueckoil cuUCTEME XUMHYECKUX
anementoB JI. WM. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsi atromMoB. (Du3nueckue CBONCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOPoa, cepsl, hocdopa u yriaepoaa).

XVUMHYECKUE CBOMCTBA BAKHEWIINX HEMETaUIoB (TaloreHoB, cephl, a3oTa, docdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COECUHEHUM.

Mertamisl. [lonoxxenne meramioB B [lepuognueckoil cucreMe XUMUYECKUX AJIEMEHTOB /Jl.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢buznueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METAJLJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblMid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHUsS BEHIECTB M WX TNPEBPAIICHUI: H3YYCHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPEIICHUE HKCIEePUMEHTaIbHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3a1aun.

PacuéTel mMaccel BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHWYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, ECITH OJTHO M3 BEIIECTB UMEET MMPUMECH.

XuMHuS 4 )KU3Hb

Posb xuMuu B o0ecnieueHnr 3KOJIOTMUECKOM, SHEPreTUUeCKO 1 MUIIeBOM 0e30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAyYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TONyYeHUS
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKH, CTEKJIO, KE€paMHKa, MaTepHalIbl JIs SJIECKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpAIbHBIC yI0OpEHUS.

XUMHS U 3]10pOBBE YEJIOBEKA: MPAaBWIIA HCIHOJIB30BAHUSA JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMSI PENapaTOB OBITOBOM XUMUU B TIOBCETHEBHOM JKU3HH.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U MOHATHUM, SABJISIOIUXCS CUCTEMHBIMU IS OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUmoresa, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICIINPOBAaHUE, U3MEPEHHUE, SIBIICHHE.

®usnka: Marepus, dHEprus, Macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, HM30TOII,
paZlOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUUYECKUIl YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (GU3NYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJICHHOCTD, METAJLTYprus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepHUaJIOB, CENbCKOXO35ICTBEHHOE IIPOU3BOJICTBO, IAILEBAs
IPOMBIIIJICHHOCTb, (papMalleBTUYECKas MPOMBIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
IIPEnapaTroB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpHUAIIOB, IEKTPOHHAS IPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranapimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYaIOIUMHUCS
porpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hayuno-mMeronunyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
MPOrpaMM CPETHETO OOIIET0 00pa30BaHUs SBISETCS CUCTEMHO-IEATEIIBHOCTHBIN MOIXO/.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypEe JIMYHOCTHBIX
pe3ylbTaTOB OCBOEHHUs IpeaMera «XUMHUs» Ha YpPOBHE CpPEAHEro oO0IIero oOpa3oBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE:

OCO3HAaHHE O0YYAIOMIMMUCS POCCHUHCKON TPaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJM4re MOTHUBAIUU K 00YUCHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOUIUXCsi PYKOBOJACTBOBATHCS B CBOCH JI€ATEIBHOCTH
[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, TMPUCYUIUMHU LEJIOCTHON CHUCTEME XUMHYECKOIO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCHHUTATECIIBHOW JIEITEIbBHOCTH B COOTBETCTBUUM C T'YMaHUCTUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaKJIaHCKOTO 0O0IecTBa, NPHUHATBIMH B OOIIECTBE HOPMaMU H TIpaBUJIAMHU TIOBEJICHUS,
CIOCOOCTBYIOLTUMH TPOIIEcCaM CaMOTO3HAHMS, CAMOPAa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBIICHHS
JTUYHOCTH 00YYaIOIUXCSI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpakaroT c(HhOopMHUPOBAHHOCTH
OTBITa TIO3HABATEIBHON W TMPAKTHYECKON JEATEIHPHOCTH OOYYaIOMIMXCS TI0 pean3aluu
MPUHSTHIX B OOIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITETHHOCTU MPU CO3/IaHUU YIEOHBIX MPOEKTOB,
peIIeHNH yUYeOHBIX U TTO3HABATEILHBIX 3a/1a4, BHIOJIHEHHH XUMUUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W PUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YICOHOU JIeATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAayYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBaXXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM W TMPAKTHUYECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTIIKEHHUS HAYKU €CTh PEe3yNbTaT MJIUTEIbHBIX HAOIIOJACHUM,
KPOTOTJIMBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTUKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TOCIEAYIONIEM aHAJIM3€
nH(pOpMAIUK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYNKHM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO0 M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus MmpaBuil 0€30MacHOro OOpallleHUsl C BEUIECTBAMHU B OBITY, IOBCEIHEBHOU
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI HWHAMBHAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOIo
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HAHHUS TOCJIEJCTBUII M HENPUSATHS BPEIHBIX MPUBBIUEK (YMOTpeOICHUs aTKOTOoJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YacTHE B pPEIICHUM NPAKTHYECKUX 33Ja4 COLIMAJIbHOM
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHHIO MPOQECCHil pa3audyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) ’K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUS] BOIIPOCOB
PalMOHATBHOTO MPUPOAONIOIb30BAHMUS;

AKTUBHOI'O HENPHUATHUS JIEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAlOLIEW NPUPOAHOM Cperne,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUUECKHE TOCIEICTBUS MPEIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YWs PA3BUTOrO HKOJOTHYECKOIO MBIIUICHHS, SKOJOTHYECKOW KYJbTYPhI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAaHUSA CHENU(PUKA XUMHUU KaK HAayKd, OCO3HaHUsA €€ poiau B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU W
penIeHrH IPOoOIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM JJIi COBPEMEHHON IWBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,



00ECTIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/Ia U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YIeHA
00I11eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJIOB IO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTU HCIOJIB30BATh MMOJYYaeMbIe 3HAHUS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIAIINX B HEM W3MEHEHHIA,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AaKTOB M MMEIOIIUXCS JTAHHBIX
C IIEJIbIO TOJTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOJB30BaTh XUMUUYECKUE 3HAHUS JUUISI PEIICHUS TTPOOIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0OBATEILCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH,

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU

JeATEIbHOCTH.
METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (POPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (aKT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUeE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (GOpMUpOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH W
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIE — MEXIHMCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE AEUCTBUS B I103HABATEIbHOW U
COLMAIbHOM MTPAKTHKE.

MeranpeamMeTHble pe3ysnbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OsJjiajieHNe YHUBEPCAJILHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeHCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENEeNATh NN JAEITEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEILHOCTU C MIOCTABJICHHBIMH LIEIISIMU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACIATH
XapakTepHbIe TMPHU3HAKK TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBECTCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPUH LIS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXJICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBIABJIATE 3aKOHOMEPHOCTH W IMMPOTHBOPCUYMA B paCCMaTPpUBACMBbIX SABJICHUAX, q)OpMy.TIHpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,;

IMPUMCHATH B IIPOLUECCCEC MO3HAHMA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (OpMyina, YpaBHEHHE XHMHYECKOW peakluh — TpU pPEIIeHHH YYeOHBIX
MO3HABATCIIbHBIX W IMPAKTHYCCKUX 3adal, MPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMBIX BEIIECTB U XUMUYECKUX PEAKITHA.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKIUM;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUA, MHCIIOJIb30BaTh IIOCTaBJIECHHBIE WU
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUMH;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TNPOBEACHUS YUEHHUUECKHUX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/IOB IO3HAHMSI.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJM3UPOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BUIOB U (OpPM MpencTaBlieHUs, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (OpPMY IpeAcTaBieHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMUYECKOH
uH(popMalLiel: NPUMEHATh MEXIpeAMeTHble ((U3UYecKue M MaTeMaTHYecKue) 3HAaKU U
CHUMBOJIBI, (pOopMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiageHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH el CTBHAMM:

3a/1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJAa€MOW TE€MbI B X0J/€ JUAJIOTa W/WUIN JTUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUU XHUMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BELIECTB,
peann3anu y4yeOHOro npoekTa M (OpMyJIHpOBaTh BBIBOJBI IO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUI MyTEM COTIIaCOBAHMSI MO3UIMNA B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEIOBATENbCKUX 3a1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOJyYeHHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATENbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKH.

HHPEAMETHBIE PE3YJIbTATHI

10 KJIACC



[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs) OTpaXaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XHMMHUYECKOH COCTaBIAIONICH eCTeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOJIbI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOM cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollue
HOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
3NEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHAas Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
dbyHKIIMOHAIbHAS TPYIIa, paguKail, H30Mepus, U30MEepbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEPKAIIME COCIUHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUA, JIeXKAlllue B OCHOBE MOHUMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJMy4YeHUHU U 0€30MaCHOM HCIOJIB30BaHUU BAXKHEHIIINX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JESITeTHbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUYeCKUX COeTMHEHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JUJISI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYNl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH yCTAaHABIUBATh MPUHA/IICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(YyraeBoOpoAbl, KHUCIOPOJI M a30TCOACpXKAIHe  COCIUHEHHs, BBICOKOMOJICKYISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cucTtematnueckoil HomeHknatype (IUPAC), a takxke
NPUBOJIUTh TPHUBHAJbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOIMJICH,
alleTUIeH, STHIEHIJMKONb, TJIMLEpPHUH, (eHod, ¢opMalbAerus, aueTaabAeru]l, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHYECKOW CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHHUS TEOPUH CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIICCTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU3oBaThb COCTaB, CTpPOEHHE, (QU3HUECKUEe U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraauen-1,3, mermunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, aleTalbAeTHI, MypaBbUHAsI U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMai, [eJUII0I03a, aMHUHOYKCYCHasi KHUCIIOTa), WJUIIOCTPUPOBATH
TCeHETUYECKYIO CBSI3b MEXKAY HHUMH yPaBHEHHSMH COOTBETCTBYIOUIMX XUMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HWCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepabOoTKM M MPAKTUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOAMTH BBIUUCICHHUS [0 XUMHYECKUM YPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIINH);



c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, WCIOJb3yeMbIX B XHMHUM TMPU HM3YUYCHUH BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOmrofieHne, UW3MEpPEHUe, OKCIEPUMEHT, MOJCIUPOBAHKE), HCIOJIb30BaTh CUCTEMHbIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBaMHU U X MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYION U
71abopaTopHBIM 000pyIOBaHUEM, a TAKXKe IpaBuiia 00OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMNOJHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallieHusT OPraHMYEeCKUX BEIECTB MPU HArpEBAHHUH, MOJIYYCHHE HTHJICHA U M3YYEHHUE €T0
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIECTB, JeHaTypanusi OeJIKoB Ipu
HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUU C MPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpallleHUuu C BEIIEeCTBAMHU U JJAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aliCh YPaBHCHHN COOTBETCTBYIOIIUX PEAKIUH U
(dbopMynupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOPMAIIUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeCcTBa MaccoBoil undopmaruu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBE/ICHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIIeH MPUPOJIHON CpeJlbl, 0OCO3HABATH OMACHOCTh BO3JICHCTBHS HA JKHUBBIE OPraHU3MBI
onpeAenéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbicn mnokaszarens [I/IK, mosicHaTh Ha
npuMepax CrocoObl YMEHBIICHUS] U TIPEAOTBPAIICHUSI UX BPEIHOTO BO3JCUCTBUS Ha OPTaHHU3M
YeIIOBEKa;

JUIsT O0yYaroIUXCsAd C OIPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cuctemMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

11 KJIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHuyeckas XUMUS
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XWMHH B TO3HAHHWH SIBJICHHUH NPUPOIbI, B (opMUpOBaAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
peuieHusT TPaKTUYECKHX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYECKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUh, PpacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIUTHYECKAST IUCCOLUMALUSA, OKUCIUTENb, BOCCTAHOBHUTEDL, CKOPOCTh
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUU MPH XUMHUYECKUX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
Je)Kalye B OCHOBE IIOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHI,
(dakToNorMuecKrue CBECHUSI O CBOWMCTBAX, COCTaBE, MOMYyYECHUU U OE30MaCHOM HCIOIb30BAHUN
BOKHEUIITNX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOMN JACSATEIHPHOCTH YEIIOBEKA,;



Cc(OPMHPOBAHHOCTb YMEHU BBISABIATH XapaKTE€PHbIC IPU3HAKK MOHATUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUUIsI COCTaBJICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKMX BELICCTB (yrapHbld Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAs COAA, NMUPUT U
Apyrue);

c(OPMHUPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIN4YecKas, BOJOPO/HAs) B COCAMHEHUSAX, TUI KPUCTAIMUECKOW PEETKHM KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHU;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABJIMBATh MPUHAIJIEKHOCTh HEOPIaHUYECKUX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoauyeckoro 3akona JI. M.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHUCTEMATU3HUPYIOILYHO, OOBSCHUTENbHYID U
HIPOTHOCTUYECKYIO (YHKLINY;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUeCKuX 3anemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam U rpynnam [leproandeckoil cucTeMbl XUMHYECKUX d1eMeHToB /1. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHMIl XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XMMHUYECKHE
CBOMICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHUS KiIacCHU(PUIMPOBATh XUMHUYECKHE PEaKIUU 10 Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHHs PEAKUMN pa3IMYHBIX THIIOB, ITOJIHBIE
U COKpAallEHHbIE YPaBHEHUS peakluii HOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaxkuy UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH pPEAKLUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IWYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaThb ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTh OKHCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH pEaKIH OT
pa3aNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeITHero Bo3aercTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOIIECCH, JIEeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBas JIOJsl BEIIECTBAa B PAcTBOpE», OOBEMHBIX OTHOLICHHHA Ta30B IMPH XUMHUYECKUX
pEaKIMAX, Macchl BelleCcTBAa MM 00bEMaA ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



WM 00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A (deKkTa peakiuyu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCynoil u
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATH XHMUYECKUH SKCIIEPHUMEHT
(paznmokeHue NEpOKCHIAa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIeHUE CpeJibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIiH, peaklud HOHHOTO OOMEHa, KA4eCTBEHHBIC pPEaklUU Ha
cynbdar-, kapOoHAT- U XJIOPHU-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TMpaBUJIAMH TEXHHUKHU
0€30I1aCHOCTH MPH O0OpAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000y I0BaHUEM, TPECTABIIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
[I0JIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeJCcTBa MAacCOBOM KOMMYHHMKauuu, MHTEepHET u
APYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBE/ICHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled NPUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3AECUCTBUS Ha >KMBBIE OPTaHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsi 00y4YarolUuXCsi ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE HPUMEHSATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELECTB U XUMUYECKUX SIBJICHUH;

JUISL  CIIETIBIX M CJIAa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh penbedHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

HaumeHoBaHue pa3aesioB U TeM

KoanuecTBo 4acoB

DyiekTpOHHBIE (M (POBDBIE)

Ne i/ Kontpoabubie  IlpakTuyeckue
NMPOrpaMMsbl o0pa3oBaTeJibHbIE pecypchl
porp Beero padoTsI padoTsI P pecyp
Pa3nen 1. TeopeTnyeckue 0CHOBbI OPraHNYeCcKOH XMMHHA
Hpe/mer OpraHuiecKoH XUMHH. https://resh.edu.ru/subject/29/10/
1.1 Teopust cTpoeHusI OpraHUIECKUX 3
coenuHenniit A. M. Bytneposa
Hroro no pazaeny 3
Pazjnen 2. YrieBoaopoasl
21 IpeaenbHbIE YIIIEBOAOPOIBI — 2 https://resh.edu.ru/subject/29/11/
' AJKaHBI
29 HemnpenenbHbie yTiaeBOIOPOIBL: 6 1 https://learningapps.org/
' AJIKCHBI, aJIKaIHUCHBbI, AJIKHMHBI
https://resh.edu.ru/subject/29/11/
2.3 ApoMaTuieckue yrieBoJ0pOoIbl 2
54 [Ipupo/HbIe HCTOYHUKH 3 1 https://onlinetestpad.com/
' YIJICBOJOPOJIOB M UX TIepepaboTka
HUroro mo paznemy 13
Pa3znen 3. Kuciopoacoaep:kamue opraHudecKne coeTnHEHUsI
31 Criuprer, deron 3 https://edu.skysmart.ru/homework/new/613
39 Anpnernibl. KapOOHOBBIE KUCIIOTHI. 7 1 https://onlinetestpad.com/
' CroxHbIe 3QUPHI
: . . 1
33 VIeBoms! 3 1 https://edu.skysmart.ru/homework/new/613
Hroro no pazneny 13

Pasnen 4. A3oTconep:kaiiue oprannueckue coeTuHeHus!

4.1 AmMuHbl. AMUHOKHUCIIOTEL benkn

3

https://onlinetestpad.com/

Hroro no pazgeny



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/
https://learningapps.org/
https://resh.edu.ru/subject/29/11/
https://onlinetestpad.com/
https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/
https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/

Paznea 5. BoicokoMouieKyJIsipHbIe cOeIMHEHNS

5.1 ‘ ITmactmaccer. Kayayku. Bomokna 2 https://school.mos.ru/
HUroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://school.mos.ru/

11 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoanuecTBo yacoB

DyiekTpOHHBIE (M (POBDBIE)

Ne n/m Kontposbubie  IIpakTnueckue
NporpaMmbl o0pa3oBaTeibHbIE pecypchl
porp Beero padoThI padoThI P pecyp
Paznen 1. TeopeTudeckue 0CHOBBI XUMMHHU
Crpoenue aromoB. [lepuogudeckuii
11 3aKkoH 1 Ileproanyeckas crcTeMa 3 https://resh.edu.ru/subject/29/11/
' XUMUYECKUX deMeHToB JI. 1.
Menpeneena
19 Crpoenue BeuecTBa. MHOrooOpasue 4 https://learningapps.org/
’ BEIIECTB
https://edu.skysmart.ru/homework/new/613
1.3 XUMUYECKHE PeaKIiu 6 1 1
Hroro no pazaeny 13
Pasnen 2. Heopranuyeckasi Xumust
91 N — 6 1 https://edu.skysmart.ru/homework/new/613
99 e pE— 9 1 1 https://onlinetestpad.com/
23 CBs3b HEOPraHUYECKUX U 5 https://school.mos.ru/
' OpPraHHYECKHX BEIICCTB
Hroro no pazaeny 17
Pa3nea 3. Xumus u :Kn3HL
31 S CV— 4 https://school.mos.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

[MTPOI'PAMME



https://resh.edu.ru/subject/29/11/
https://learningapps.org/
https://edu.skysmart.ru/homework/new/613
https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/
https://school.mos.ru/
https://school.mos.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmet oprannyeckoit
XUMUH, €€ BOZHUKHOBEHHUE,
pa3BUTHE U 3HAUCHUE

Teopus crpoenus
OpPraHUYECKUX COCIMHEHUN A.
M. bytneposa, €€ OCHOBHBIE
ITOJIOKEHUS

KoauuyecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

[Ipencrasnenue o
KIaccupuKauu
OpPraHMYECKUX BEIIECTB.
Homenkiarypa
(cucremaTnueckasi) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

https://resh.edu.ru/subject/29/11/

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH PAL

Meran u 3TaH — NpocTenIIre
MPEICTaBUTENN ATKAHOB

https://onlinetestpad.com/

https://learningapps.org/

AJIKEHBI: COCTaB M CTPOCHHUE,
CBONCTBA

https://learningapps.org/

OTHIIEH Y IPOTIHIIEH —
IIPOCTEUILNE NTPEACTAaBUTEIN
AJIKCHOB

https://onlinetestpad.com/

[TpakTrueckas padora Ne 1.
«IlonydeHnue stuneHa u
W3YYEHHUE €r0 CBOMCTBY

https://onlinetestpad.com/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://onlinetestpad.com/
https://learningapps.org/
https://learningapps.org/
https://onlinetestpad.com/
https://onlinetestpad.com/

10

11

Ankanuensl. byranuen-1,3 u
MeTuioyTaauen-1,3.
[Tony4yeHnue CHUHTETUYECKOTO
KayuyKa U PEe3HHbI

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKUH L.
AneTuiieH — NnpoCTeUInN
IIPEICTaBUTEND aJIKUHOB

Brrunciienus 1o ypaBHEHHIO
XUMHUYECKON peaKuu

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://learningapps.org/

12

13

ApeHbl: 6EH301 ¥ TOIYOII.
TOKCHYHOCTH apEHOB

['eneTrueckas cBsi3b
YTIEBOJOPOIOB,
MPUHAIIIEKAINX K
pa3IMYHBIM KJIaccam

https://learningapps.org/

https://onlinetestpad.com/

14

[IpupoiHBIE HICTOYHUKHU
YII€BOAOPOAOB: IIPUPOIHBIN
ra3 ¥ onyTHble HeTAHbIE
rassl, HeTh ¥ MPOJYKTHI €€
nepepadoTKu

https://learningapps.org/

15

16

[IpupoaHbie HCTOUHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ monyTHble He(TAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTponbhas padota no
paszzaeny «YTIeBoI0pOIbDY

https://resh.edu.ru/subject/29/11/

https://onlinetestpad.com/

17

[IpenenbpHBIC OTHOATOMHBIE
CHI/IprII MECTAHOJI U OTAaHOJI.
Bonopoanas cBsizb

https://learningapps.org/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://learningapps.org/
https://learningapps.org/
https://onlinetestpad.com/
https://learningapps.org/
https://resh.edu.ru/subject/29/11/
https://onlinetestpad.com/
https://learningapps.org/

18

19

20

MHoroaToMHBIE CIIMPTHI:
OTUJICHTJIMKOJIb U TTIMLHCPHUH

®eHo: CTpOEHNE MOJIEKYJIH,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBa, TPUMEHEHUE

Anpaerunsl: GopMambaeTU U
areraabIerua. AeToH

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://learningapps.org/

21

OAHOOCHOBHBIE NpEEIbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAas U YKCyCHas

https://onlinetestpad.com/

22

[IpaxTuueckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCJIOTBI»

https://learningapps.org/

23

CreapuHOBas U OJICMHOBAsI
KHCIIOTHI, KaK PeCTaBUTENN
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

https://resh.edu.ru/subject/29/11/

24

25

MpbI1a Kak COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX
MoIolIee ACUCTBUE
CrnoxHble 3(upbl Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KUCHOT. [ Maponn3 cinokHbIX

3¢upoB

https://onlinetestpad.com/

https://resh.edu.ru/subject/29/11/

26

Kupsr: runponus,
pUMEHEeHHe, OMOJIOrHYecKas
POJIb JKUPOB

https://learningapps.org/

27

VrneBoasl: coCcTaB,
knaccudukanus. Baxueitmme
MIpeICTaBUTENH: TIII0K03a,
¢bpykTO3a, caxaposa

https://learningapps.org/

28

Kpaxman u nemiono3a kak
IIPUPOJHBIE TTOJIUMEPDI

https://onlinetestpad.com/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://learningapps.org/
https://onlinetestpad.com/
https://learningapps.org/
https://resh.edu.ru/subject/29/11/
https://onlinetestpad.com/
https://resh.edu.ru/subject/29/11/
https://learningapps.org/
https://learningapps.org/
https://onlinetestpad.com/

29

30

KonrponsHas pabora no
pazneiy
«Kucnopoxnconepxamue
OpPraHUYECKUE COCTUHEHUS

AMUHBI: METHJIAMHUH U aHUJIUH

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

31

AMHUHOKHCIIOTBI KaK
aM(pOoTepHBIC OPraHUYECKHE
COEIUHEHHS, UX
OMOJIOrMYECKOE 3HAUYECHHE.
Ilerrtuanl

https://resh.edu.ru/subject/29/11/

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS

https://onlinetestpad.com/

33

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

https://onlinetestpad.com/

34

OcHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
coequHeHui. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

https://learningapps.org/

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

34



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://onlinetestpad.com/
https://onlinetestpad.com/
https://learningapps.org/

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3yYeHH s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

XUMAYECKUH DJIEMEHT. ATOM.
DJeKTpOHHAs KOHPUTYpaLIHs
aTOMOB

https://resh.edu.ru/subject/29/11/

Ilepronnueckuii 3aKOH 1
[lepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MeHneneeBa, ux CBs3b C
COBPEMEHHOM Teopuen
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUUYECKUX
3JIEMEHTOB U UX COCIUHEHUI
0 TPYIIIAM ¥ IEPUOAAM.
3HaueHHE MePUOANIECKOrO
3aKOHA U CUCTEMbI XUMHUYCCKUX
sneMeHToB [[.11. Menaeneera B
pa3BUTHHU HAYKH

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

CrpoeHnue BemecTna.
XuMu4deckas CBA3b, €€ BUIBI,
MEXaHHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTD.
DIIEKTPOOTPHUIIATETBLHOCTb.
Creneub okuciienus. Bemecrsa
MOJIEKYJIIPHOTO 1
HEMOJIEKYJIIPHOTO CTPOCHHUSI

https://onlinetestpad.com/

https://learningapps.org/

[ToHsiTHE O TUCTIEPCHBIX

https://learningapps.org/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://onlinetestpad.com/
https://learningapps.org/
https://learningapps.org/

cucremax. cTuHHBIE U
KOJIJIOUHBIE PACTBOPBI.
MaccoBas m0J1s BeIlleCTBa B
pacTBope

Knaccudukanms u
HOMEHKJIaTypa

HEOPTaHNYCCKUX COC,I[PIHCHPIﬁ.

['eHeTnueckas cBsI3b
HEOPraHWYECKUX BEIECTB,
pa3IMYHBIX KJIaCCOB

https://onlinetestpad.com/

Kiaccupukanuss XuMHIeCKux
peakiyii B HEOPraHMYECKON U
OpraHMYECKON XUMHUU. 3aKOH
COXPaHEHUS MaCChl BEUIECTB;
3aKOH COXpaHEHUS U
MIpEBPAILCHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKIUIX

https://onlinetestpad.com/

CkopocTb peakiuu.
OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

https://resh.edu.ru/subject/29/11/

10

[TpakTnyeckas padora Ne 1.
«BnusHue paznuaHbIX
(bakTOpPOB Ha CKOPOCTH
XUMHYECKON PEaAKIIUN»

https://resh.edu.ru/subject/29/11/

11

DIIEKTPOIUTHYECKAS
mucconuanus. [Tonsitue o
BOIOpoiHOM ToKa3artese (PH)
pactBopa. Peakuuu HOHHOTO
oOMmeHa. ['maponus
OpPTaHHYECKUX H
HEOPraHMYECKUX BEIIECTB

https://learningapps.org/

12

OKHUCITUTENBHO-
BOCCTAaHOBUTEJIHHBIC PEAKITHH.

https://learningapps.org/



https://onlinetestpad.com/
https://onlinetestpad.com/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://learningapps.org/
https://learningapps.org/

13

14

15

16

[TonsiTHE 00 MEKTpOIH3E
pAacIUIaBOB U PacTBOPOB COJIEH

KonTponbnas padota no
pazneny «Teopetnueckue
OCHOBBI XUMUU

MeTamisl, UX IMOJIOKEHUE B
[Iepnoanueckoii cucreme
XUMHYECKHX 31eMeHTOoB /1. M.
Menzeneesa u 0COOCHHOCTH
cTpoeHust atoMoB. O01IHIe
¢u3nveckre CBOUCTBA
METaJJIOB

CIutaBsl METAIIOB.
DIEKTPOXUMUYCCKUN PSTT
HANPSDKEHUH METalIoB

XHUMHYECKHE CBOMCTBA
Ba)KHEHUIITNX METAIIOB
(HaTpuil, Kanui, KanbIui,
MarHuii, aTFOMUHHI) U UX
COeTMHEHNN

https://onlinetestpad.com/

https://learningapps.org/

https://resh.edu.ru/subject/29/11/

https://onlinetestpad.com/

17

18

XUMHUYECKUE CBOWCTBA XpOMa,
MEIU U UX COeIUHEHUN

XUMHYeCKHe CBOMCTBA IIMHKA,
JKelle3a U UX COSTMHEeHUN

https://learningapps.org/

https://resh.edu.ru/subject/29/11/

19

20

[TpakTiueckast paborta Ne 2.
"Pemenne
AKCTIEPUMEHTAIBHBIX 33724 110
TeMe «MeTaib»"

HemeTannsl, X MOJ0KEHUE B
[Tepuoanueckoil cucteme
XUMHYECKHX 3eMeHToB /1. H.
MeHnneneeBa 1 0COOEHHOCTH
CTPOCHHMSI aTOMOB

https://resh.edu.ru/subject/29/11/

https://learningapps.org/



https://onlinetestpad.com/
https://learningapps.org/
https://resh.edu.ru/subject/29/11/
https://onlinetestpad.com/
https://learningapps.org/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://learningapps.org/

21

®du3nyecKue CBOKMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMeEpe
KHCJIOPOJIa, cepbl, hocdopa u
yriiepojia)

https://onlinetestpad.com/

22

XUMHYECKUE CBOUCTBA
raJOre€HOB, CEPhI M MX
COeTUHEHUN

https://learningapps.org/

23

24

25

XUMHUYECKHE CBOMCTBA a30Ta,
docodpa 1 UX cCoeTMHCHUN

XHUMHUUYECKHE CBOIICTBA
yriepojia, KpeMHHUS U UX
COCIMHEHUN

[IpumeneHne BaxHEUIINX
HEMETAJVIOB U UX COCTUHEHUN

https://resh.edu.ru/subject/29/11/

https://onlinetestpad.com/

https://resh.edu.ru/subject/29/11/

26

O00011eHNEe U CUCTEMATU3ALIS
3HaHUM 110 Teme «HemeTranab».
Brruucnenust mo ypaBHEHUSIM
XUMUYECKUX PeaKui u
TEPMOXUMHYECKUE PACUETHI

https://learningapps.org/

27

[TpakTuyeckas padora Ne 3.
«Pemenune
HKCIEPUMEHTANIBHBIX 33124 I10
teme "Hemerams"»

https://learningapps.org/

28

29

KonTponpHas pabora o Temam
«Mertamae n «HemeTamisi»

HCOpI‘ AHHYCCKHE 1
OpTraHU4Y€CKUEC KHUCIIOTHI.
HCOpI‘ AHUYCCKHE 1
OpTraHU4Y€CKUC OCHOBAHUA

https://onlinetestpad.com/

https://resh.edu.ru/subject/29/11/

30

AmpoTepHble HeOpraHUIECKue
¥ OpraHUYECKHE COSTNHEHUSI.

https://resh.edu.ru/subject/29/11/



https://onlinetestpad.com/
https://learningapps.org/
https://resh.edu.ru/subject/29/11/
https://onlinetestpad.com/
https://resh.edu.ru/subject/29/11/
https://learningapps.org/
https://learningapps.org/
https://onlinetestpad.com/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

I'eHeTnueckas cBsI3b
HEOPraHUYECKUX U
OPraHUYeCKHUX BEIIECTB

Poib xumuu B o0OecrieueHHn
JKOJIOTHYECKOH,

https://resh.edu.ru/subject/29/11/

31 DHEPreTHYECKOH U MUIIEBOM 1
0€301macHOCTH, Pa3BUTHU
METUIIMHBI
[IpencraBnenwust 06 0OmMUX
30 HAYYHBIX [TPUHIIMITAX 1 https://onlinetestpad.com/
HPOMBIIUICHHOTO MOTYYCHHSI
BOKHEHIIMX BELIECTB
33 UYenoBek B MUpE BEIIECTB U 1 https://onlinetestpad.com/
MaTepuaioB
https://I i .
34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 1 ttps://learningapps.org/
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://resh.edu.ru/subject/29/11/
https://onlinetestpad.com/
https://onlinetestpad.com/
https://learningapps.org/




YYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLIECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

Xumus. 10 knace. I'.E.Pymsuruc, @.I'.@enpaman. — 3e m3a. — / M.: [Ipocsemenue, 2017, —
224 c.

Xumus. 11 knace. I'.E.Pyn3utuc, @.I'.@enpaman. — 3e u3n. — / M.: IIpocBemenue, 2017. —
223 c.

COopnuK 3a1a4, yrpakHeHUM U TecToB 1o xumuu: 10-11 kinaccsl: K yueOHMKaM
I'.E.Pym3uruc, ®.I'.®enpaman. Xumus: 10 knacc. Xumus: 11 kmace. / M.A.Ps6oB. — M.:
Ox3amen, 2017. — 335 c.

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

COopHuK 3a1ay, yrpakxHeHUH U TecToB o xumuu: 10-11 kinaccsl: kK yueOHHMKaM
I'.E.Pymsutuc, ®.I'.®enpaman. Xumus: 10 knacc. Xumus: 11 knace. / M.A.Ps6oB. — M.:
Ox3amen, 2017. — 335 c.

Xumus. [unaxktudeckuit marepuain. 10-11 kmaccol: 6a30Bbiit ypoBenb / A.M.Paneukwuii. — -
S5e u3a. — M.: IIpoceemenne, 2016. — 144 c.

COopHuk aBTOpCKHX 3a1a4 o xumuu. 8-11 kiaccel. — M.: BAKO, 2014. — 160 c.
Okonoruueckas xuMus: Yuedbnoe nocooue. — CII6.: Jlanb, 2009. — 192 c.: ni.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/subject/29/11/
https://learningapps.org/
https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/



https://resh.edu.ru/subject/29/11/
https://learningapps.org/
https://edu.skysmart.ru/homework/new/613
https://onlinetestpad.com/
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