MHHUCTEPCTBO NPOCBEMEHNA POCCUITCKO#N ®EIEPAIIAA

MuuucTepcrBo obpazosannst u naykn Yamyprekoi Pecnybianku

Vnpasaenne ofpazosanust Aamunucrpannn Kambapcekoro paiiona

PACCMOTPEHO

Ha [Tenaroruueckom Cosere

ITpoTokon Nel
ot «30» asrycta 2023 r.

MBOY "Epmopckan COILI"

COI'JTACOBAHO

3amecTUTeNb IMPEKTOpPa No,
YBP

_I.,YTBEPMEHO

P SCTALTTY:

(r"r'ir \i“h

Kosnosa TA. T’I.mb\tgsu
or «3T» asrycra 2023 r.
ot «29» asrycra 2023 r.

PABOYAS [TPOI'PAMMA
(ID 354086)

yueonoro npeamerta «Xumus. bazosbiii yposenb»

s obyqarommxcs 10 — 11 kiaccos

¢. EpmoBka 2023

Scanned with AnyScanner



TNOSICHUTEJBHAS 3AITNCKA

TIporpamMma 1mo XHMHH Ha YPOBHE CPeJIHEr0 00IIEro o0pa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanpHOro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanun B Poccuiickoit Dejieparum,
TpeboBaHUI K pe3yabTaTaM OCBOeHHS (QeepaabHOoil 00pa30BaTeNbHON MPOrpPaMMBl CPeHEro
oOmero oOpasoBanua (OOII COQO), npexacraBieHHBIX B DenepanbHOM TOCYIaPCTBEHHOM
oOpazoBatenbHoM cTraHmaaptTe COO, ¢ yuérom Konnmenmun nmpenogaBaHud yieOHOTO IpeaMeTa
«XuMusi» B oOpas3oBaTe/bHBIX opraHusanuax Poccuiickoii @epepaliud, peaTH3YIOMIHX
OCHOBHBIe 00pa30BaTeJIbHbIE MPOIPAaMMbI, H OCHOBHBIX IOJOKeHHH «CTpaTerud pa3BHTHS
pocrmTaHusd B Poccmiickoii ®eneparmm Ha mnepumon g0 2025 roma» (PacmopsbkeHme
IIpaButenscrBa P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOIXOAOB K pa3pab0oTKe IPOrpaMMbl IO XHMHH, K OIPEIEICHHI0 O0O0IeH
cTpaTeruu o0ydeHHs, BOCIIUTAHHA H Pa3BHTHS 00yJaloNNIXcs cpecTBaMH yIeOHOIO IIpeaMera
«Xumus» g 10-11 x1accoB Ha 0a30BOM YPOBHE COCTABHIM KOHIENTYalbHbIE ITOTIOKEHHS
OI'OC COO o B3aHMOOOYCIIOBICHHOCTH IEIeH, COAEPAKAHHS, PEe3yIbTaTOB OOVIEHHSI H
TpeOOBAHHI K YPOBHIO IIOJATOTOBKH BBIITYCKHHKOB.

Xumudeckoe o0pa3oBaHHe, MOJIydaeMO€ BbITYCKHHKaMH  oOrieo0pa3oBaTeIbHOMH
OpraHu3alyH, SBISETCS HEeoThbeMIeMOH 4YacTbld HX 00pa3oBaHHOCTH. OHO  CIIYKHT
3aBEPIIAKOIINM 3TallOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIHOYEBBIX
MEeHHOCTEH, TPUCYIIHX TMEeJOCTHOH CHCTEME XHMHYECKOTO OOpa30BaHHA. DTH I€HHOCTH
KacarTcs NMO3HAHUS 3aKOHOB MPHPOJIbI, (POpMHUPOBAHHS MHPOBO33PEHHS H OOIIEH KYIbTYPbl
YeloBeKa, a TakkKe »SKOJIOrHYeCKH OOOCHOBAHHOIO OTHOIIEHHA K CBOEMY 3IO0POBBI0 H
MPHPOJIHON cpeje. Peann3yeTcs XUMHYecKoe oOpa3oBaHHe 00YJaIONINXCS Ha YPOBHE CpelIHero
obmiero o0pa3zoBaHHA CpeJCTBaMH y4eOHOTO mpeMeta «XHMHSA», COJlepKaHHEe H MOCTPOSHHE
KOTOPOTO OIpejiefieHbl B IPOrpaMMe MO XHMHH C YYETOM CHelM(HKH HayKd XHMHH, e
3HA4YEHHS B MMO3HAHHH IIPHPOABI H B MaTePHAIBHOMH KH3HH 00INECTBAa, a TakkKe ¢ YIETOM OOIIHX
1ejeil U NPHHIUIIOB, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPeIHero oOmero
oOpa3oBanusi B Poccuiickoit Menepaiym.

XuMHUS Kak 3JIEMEHT CHCTEMbl €CTeCTBEHHBIX HayK HIPaeT 0co0yio poib B COBPEMEHHOH
NUBWIH3AINU, B CO3JaHHH HOBOI 0a3bl MaTepHAIBHOI KyIbTyphl. OHa BHOCHT CBOIl BKJIal B
(GopMHpPOBaHHE PAIIHOHAILHOI0 HAYYHOIO MBIIUICHHS, B CO3JaHHE LI€JIOCTHOIO IIpeICTaB/IeHUS
00 OKpPYXaKIleM MHUpe KaK O €JHHCTBE MPHPOIB! H YeT0BeKa, KOTOpoe (hOPMUPYETCS B XHMHH
Ha OCHOBE IOHHMAHHS BEIIEeCTBEHHOI'O COCTaBa OKPY/KAKOIIEr0 MHPA, OCO3HAHHA B3aHMOCBA3H
MeKJ1y CTPOeHHEM BellecTB, HX CBOIICTBAMH H BO3MOKHBIMH 00JIACTSMU PHMEHEHHSI.

TecHo B3auMomeicTBys ¢ JAPYTHMH €CTECTBEHHBIMH HayKaMH, XHMHsA CTala
HEOThEMJIEMOH YacThI0 MHPOBOH KYJIbTYPhl, HEOOXOJHUMBIM YCIIOBHEM YCIEIIHOTO TPyAa H
JKH3HH KakKI0ro 4aeHa oOmiectBa. CoBpeMeHHass XUMHS KaKk Hayka cO3HaTelbHas, KaK Hayka
BBICOKHX TEXHOJIOTHIl HallpaB/ieHa Ha pelleHHe I100adbHBIX MPOOIeM YCTOHYHBOTO Pa3BHTHS
YeJIOBEYECTBA — CBIPHEBOM, 3HEPreTHYECKOH, ITHIIEBOH, 3KONOrHYecCKOd Oe30MacHOCTH H
OXPAaHBI 3JTOPOBBA.

B coorBeTcTBUM ¢ OONIMMM IENSMH UM IIPUHIUIIAMH CpeJIHEro oomero odpa3oBaHUs
conep:kanue npeamera «Xumua» (10—11 kmaccrr, 6a30BbIH YPOBEHD H3YYEHHSA) OPHEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOMEKYIBTYPHYIK INOATOTOBKY 00Y4JalONIMXCH, HEOOXOOHMYIO HM IS
BBIPa0OTKH MHPOBO33PEHYECKHX OpPHEHTHPOB, YCIENIHOTO BKIIOUEHHS B JKH3Hb COIHYMA,
MPOJIOJDKEeHHS 00pa30BaHUS B Pa3IHYHbIX 00JIaCTSX, HE CBI3aHHBIX HETMOCPEICTBEHHO C XHMHEH.

CocTaB/MIONIMMH TIpeaMeTa «XHMHS» SBIAIOTCA 0a30Bble Kypchl — «Opraamdeckas
XuUMH» H «OO061Iast 1 HeopraHHIecKas: XHMHS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHS KOTOPBIX



SIBTISIOTCS] OCHOBBI 0a30BOIl HAYKH: CHCTeMa 3HAHUII [0 HeOpraHuIeckoil XHMUH (¢ BKIIOUeHHeM
3HAHHI W3 00mel XUMHH) U opraHndeckoil Xxumud. OopMHpOBaHHE JaHHOH CHCTEMBI 3HAHHHI
IpH H3Y4YeHHH @peaMeTa oOecrHeuHBaeT BO3MOXKHOCTB PAaCcCMOTPEHHS BCET0 MHOTOOOpPA3Us
BENIECTB HA OCHOBE OOINMX ITOHATHH, 3aKOHOB H T€OPHI XUMHH.

CTpyKTypa conepxaHus KypcoB — «OpraHudeckass XUMHsI» U «O0mas 1 HeopraHudecKas
XUMHS» cpOPMHPOBAHA B MPOTPaMMe MO XHMHH HAa OCHOBE CHCTEMHOTO MOIXO0/a K H3YYEHHIO
yae0HOro MarepHaga H 0OycClIOBI€Ha HCTOPHYECKH OOOCHOBAaHHBIM pPa3BHTHEM 3HAHHH Ha
olpeel€HHBIX TEOpPeTHUeCKUX VYPoBHSAX. Tak, B Kypce OpraHMdyeckoil XHMHH BellecTBa
paccMaTpUBAKOTCS Ha YPOBHE KIACCHYECKOH TEOPHH CTPOEHHS OPraHHYECKUX COCTHHEHHH, a
TaKKe Ha YPOBHE CTePeOXHMHYECKHX H 3IeKTPOHHBIX NPEeCTaBICHHH O CTPOSHHH BeIIeCTB.
CBenennd o0 H3ydaeMbIX B Kypce BelllecTBaX JAalOTCS B Pa3sBHTHH — OT YIJIEBOJOPOAOB 10
CIIOKHBIX OHONOTMYECKH aKTHBHBIX CO€JUHEHHI. B Kypce opraHHYeCKOH XHMHUH I[OTY4aroT
pa3BHTHE C(OPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHHS II€PBOHAYAIbHBIC
IIpeacTraBIEHHA O Xlﬂﬂ{‘IECK(}ﬁ CBA3H, KJIEICCH[i)HKa]_[IIOHHLIX IIPH3HAKaX BEIIECTB, 3aBHCHMOCTH
CBOIICTB BEIIECTB OT UX CTPOEHHUS, O XUMHYECKOH PeaKIHH.

Ilox HOBBIM YIIIOM 3peHHA B npeaMmeTe «XHUMHA» 0a30BOT0 YPOBHSA paccMaTpHBAETCA
H3yYEHHBII Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHMS TeOpeTHYeCKHH MaTepHal H
(bakTOJIOrHUeCKHE CBEeHHS O BellecTBaX H XHMHYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HeopraHu4ecKas XUMHUS» 00yYarONIUMCS IPeJOCTaBISIETCS BO3MOXKHOCTh OCO3HATHh
3HAaYEeHHE IIEPHOAMYECKOr0 3aKOHa ¢ OOIETEOPETHYECKHMX H MEeTONOJOTHYECKHX IO3HIIHI,
rayoke TOHATH HCTOpHUeckoe H3MeHeHHe (YHKIIHII 3TOro 3akoHa — OT obobdmiaromiei 0
OOBACHAIONIEH ¥ IPOTHO3UPYIOIIEH.

Ennnas cucTeMa 3HaHHH O BaKHEHIIHMX BEIECTBAX, HX COCTaBe, CTPOCHHH, CBOHMCTBAX H
NMPHMEHEHHH, a TAKKE 0 XHMHYECKHX PEAKIMAX, HX CYIIHOCTH H 3aKOHOMEPHOCTAX MPOTEKAHHS
pononusaercs B Kypcax 10 m 11 KiaccoB sneMeHTaMH COAEpKaHHA, HMEIOIIUMH
KYIbTYPOJIOTHYECKHI M TMPHKIAJAHOM XapakTep. 3TH 3HAHHUS CIIOCOOCTBYIOT IOHHUMAHUIO
B3aHMMOCBSA3H XHMHH C JPYTHMH HayKaMH, pacKpbIBalOT €€ poiab B IIO3HABATEIBHOH H
MPAKTHYECKOH JlesTeTbHOCTH 4eoBeKa, CIIOCOOCTBYIOT BOCIHTAHHIO YBa)KeHHS K MpoIeccy
TBOPYECTBA B 00JIACTH TEOPHH H MPAKTHYECKUX NPHIOKEHUN XHMHH, IIOMOTraiOT BBITYCKHHKY
OPHEHTHPOBATHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAUYHMBIX MPOOJIeMaX, CBI3aHHBIX ¢ XHMHEN,
KPHUTHYECKH OCMBICTHBATh HH(OPMAITHIO U NPHMEHATH €€ JUIL MONMOIHeHHS 3HAHHI, PelieHHs
HHTEUIEKTYaJIbHBIX U 3KCHEPUMEHTAIbHBIX HCCiIe/IoBaTeNbCKHX 3a/lad. B nesnoM cojep:kaHue
y4eOHOTO MpeaMeTa «XAMHUS» JaHHOTO YPOBHS H3YUYEeHHS OPHEHTHPOBAHO Ha ()OPMHPOBAHHE Y
00yJalONIHXCA MHPOBO33PeHYECKOH OCHOBBI [UIA MOHHMAHHA (QHIocopCKHX Hael, TaKHX Kak:
MaTepHabHOE €JHHCTBO HEOPraHHYECKOro H OPraHH4YeCcKOro MHpa, 00YCIOBIEHHOCTh CBOICTB
BENIECTB HX COCTABOM U CTPOSHHEM, [I03HABAEMOCTH IIPHPOJIHBIX ABJIECHHH ITYTEM 3KCIIEPHMEHTA
H pelIeHHs MPOTHBOPeYMil MeXIy HOBBHIMH ()aKTaMH H TeOpPeTHUeCKHMH MpeAroCHUIKaMH,
OCO3HAHHE POIH XHMHH B PellleHHH YKOJOrHYeCKHX INpodiieM, a Takike npodinem cOepeixeHHs
JHEpPreTHYE CKHX PECYPCOB, ChIPhS, CO3/1aHUS HOBBIX TeXHOJIOIHH H MaTepHaJIOB.

B miane pemieHms 3ajad BOCIHTAHHA, PAa3BHTHA H COIHATH3ALHH OOYYarOIIHXCS
MPHHATHIE TPOrPaMMOIl MO XHMHH MOJAXOABI K OMpeJeTeHHI0 COAEPKAHUS H IMOCTPOEHHS
npeaMera MpeaycMaTpuBaioT (OPMHPOBAHHE YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHI, HMEFOITHX
0a30BOe 3HaYEHHUE UM Pa3/MYHBIX BUJIOB JAeSTeIbHOCTH: PpelleHHus IMpoOIeM, MOUCKA, aHaIH3a U
oOpaboTkH wHHpOpPMAITHH, HEOOXOAHMBIX JUIS TIPHOOPETeHHSI OIBITa IPaKTHYECKOH H
HccleI0BaTe IbC KOH JIesTeIbHOCTH, 3aHUMAKOMIe BakKHOe MECTO B [IO3HAHHH XHMHH.



B mpaxTHKe nperrogaBaHHs XHMHH KaK Ha YPOBHE OCHOBHOTO 00MIero o6pa3oBaHus, Tak H
Ha YpPOBHE cpejHero oO0mero o0pa3oBaHHS, IIPH OIpPEJACICHHH COJAEpPKaTeTbHOM
XapaKTePHCTHKH Ilelell H3Y4eHHS IIpeJMeTa HalpaBlIeHHEM MepBOCTENEHHOH 3HAYHMOCTH
TPaJINIIHOHHO TPH3HAETCS (POpMHpPOBAaHHE OCHOB XHMHYECKOH HayKH KakK 00JIaCTH
COBPEMEHHOIO0 €CTeCTBO3HAHHUSA, IPAKTHYECKOH J[eATeJIBHOCTH 4YeJoBeKa M KaK OJHOI0 H3
KOMIIOHEHTOB MHUPOBOH KYIbTypel. C MeTOAWYECKOH TOYKH 3peHHs Takoi IoAXoJ K
OTIpeIeTICHHIO IeTell H3yJeHHs ITpe/IMeTa ABIAETCS BIOIHE ONpPaBIaHHBIM.

CoracHO JaHHOW TOYKEe 3PEeHHsS IJIABHBIMH IEIsMH H3y4eHHs ImpeaMmera «XHUMHS» Ha
0azoBoM ypoBHe (10 —11 K1.) SBIAIOTCA:

e (QopmHpoBaHHe CHCTEMBI XHMHYECKHX 3HAHHH KaK BajKHEHIIeH COCTaBIIAIONIE
€CTeCTBEHHO-HAYYHOH KAapTHHBI MHpPa, B OCHOBE KOTOPOI JIEXKAT KITIOUEBBIe ITOHATHS,
(yHIaMeHTa bHBIC 3aKOHBI H TEOPHH XHMHH, OCBOCHHE f3bIKa HAayKH, YCBOCHHE H
IIOHHMaHHE CYIIHOCTH JOCTYIIHBIX OOOOMIEHHH MHPOBO33PEHYECKOT0 XapakTepa,
03HAKOMJIEHHE C HCTOPHEH HX Pa3BHTHSA H CTAaHOBICHHUS;

e (opMHpoBaHHE M Pa3BHTHE IPeJICTABIECHHI O HAYYHBIX METO/ax IMO3HAHHS BEeNIeCTB H
XAMHYECKHX peakluil, HeOOXOQHMBIX IS IPHOOPETEeHHS YMEHHI OPHEHTHPOBAaThCSA B
MHp€ BEIIeCTB H XHMHIECKHX SBICHHIT, HMEIOIHUX MECTO B TIPHPOJIE, B IPAKTHIECKOIH H
MIOBCETHEBHOIT JKU3HH,

® Dpa3BUTHE YMEHHH M CIOCO00B JEATEIbHOCTH, CBA3aHHBIX € HAOMIOJAEHHEM H
OOBSCHEHHEM XHMHUYECKOTO JKCIepUMeHTa, COOMIoJIeHHeM TpaBWI 0(e30MacHOTo
oOparieHus ¢ BeneCTBaMH.

Hapsny ¢ 3TuM, cojep:kaTelbHas XapaKTepHCTHKA IelIeil U 3a7iad H3ydeHHs mpeaMera B
[porpaMMe MO XHMHH YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH IIPHOPHTETAMH
B cuCTeMe cpefHero obmiero obpaszoBaHusA. CerofHs B IpeloJaBaHHH XHMHH B OOJIbIIIEH
CTEIEHH OTHAETcd MPEANOYTEeHHE NPAKTHYeCKOH KOMIIOHEHTE COJEpKaHHI OOYYeHHS,
OPHEHTHPOBAHHOH Ha IIOATOTOBKY BEINYCKHHKAa 00IIeoOpa3oBaTebHON OpraHH3allHH,
BJIaJIEIONIEr0 He HaOGOpOM 3HaHWIl, a (DYHKIIHOHAIBFHON TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH H
YMEHHSAMH aKTHBHOTO MOMYYEHHUS 3HAHUI U NPUMEHEHHSA UX B PeaJbHOH JKHU3HH JUIA PelIeHHS
MIPAKTUYECKUX 3aJ1a4.

B cBA3H ¢ STHM mNpH H3yYeHHH @peaMeTa «XHMHS» JOMHHHPYIOIIEee 3HadeHHe
npHOGPETAIOT TaKHe 1eJTH H 3aJ1a4H, KaK:

ajanTaims  OoOydJaroIUMXcs K  YCIOBHAM JHHAMHYHO  Pa3BHBAIOMIETOCA  MHPpa,
(GopMHpOBaHHE HHTEUIEKTYaIbHO PA3BHTOH JIHYHOCTH, TOTOBOMl K €aMOOOpPa30BaHHIO,
COTPY/IHUYECTBY, CAMOCTOSTEILHOMY TPHHATHIO TPAMOTHBIX peHIeHHH B KOHKPETHBIX
JKH3HEHHBIX CHTYALU X, CBI3aHHBIX C BENIECTBAMH H HX IIPUMEHEHHEM,;

¢opMHpOBaHHE Yy OOYYAaOIMHXCS KIOYEBBIX HABHIKOB (K/IHOYEBHIX KOMIIETEHIIHI),
HMEIONIHX YHHBEPCAIbHOE 3HAUCHHE JUIS Pa3IHIHBIX BHIOB JIeSTEIBHOCTH: PeHIeHHs mpooieM,
IOHCKA, aHam3a U o0pabdoTku HHPOpManuu, HeOOXOIUMBIX /IS IPHOOPETEeHHs OIIbITa
JEeATEIbHOCTH, KOTOPas 3aHHMAaeT BaKHOE MECTO B IO3HAHHH XHMHH, a TakKke U1 OLEHKH C
MO3HIIHI KOJIOTHYecKoil 6e30IIacCHOCTH XapaKTepa BIUSHUA BeIIeCTB H XHMHYeCKHX IIPOIECCOB
Ha OpPraHU3M 4ejIoBeKa H MPHPOIHYIO CPeNy;

Pa3BHTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX H TBOPYECKHX CIOCOOHOCTEH
00YYalIINXCSA: CIOCOOHOCTH CaMOCTOSITEIBHO IIPHOOpPETaTh HOBBIE 3HAHHS II0 XHMHH B
COOTBECTICTBHH C KH3HCHHBIMH 1'[0'11)E?ﬁHCl-C‘I‘jIl\«IIIJ HCIIOJIB30BaTh COBpEMEHHEIE I’IH(l)OpMaI_[HOHH_BIe
TEXHOJIOTHH JUIS IIOUCKA U aHAIH3a YUeOHOIl H Hay4HO-MONYIIPHOH HH(OPMAIHH XUMHYECKOT O
COJZIEPKAHUS;



(opMHpOBaHHE U Pa3BHTHE Yy 00YYAIONTHXCS aCCOIHATHBHOIO U JIOTHYECKOTO MBIIIUTEHHS,
HaOIOJaTeIbHOCTH, COOpPAaHHOCTH, AaKKYPAaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOAHMBI, B
JaCTHOCTH, PH IJTAHHPOBAHHH U NPOBe/IEHHH XHMHUYECKOTO SKCTIEPHMEHTA,;

BOCIIHTaHHE Yy OOyYaiommxcs yOexKJIEHHOCTH B TI'YMAHHCTHYECKOIN HaIpaBI€HHOCTH
XHMHH, €€ BaXHOH POIH B peIIeHHH IJM0o0albHBIX Ipo0JeM  pPalHOHAIBHOIO
MIPHPOJIOTIOIF30BAHHS, IOMOJHEHHS 3HEPreTHYECKHX PECYPCOB H COXPAaHEHHUS INPHPOIHOIO
PaBHOBECHS, OCO3HAHHA HEOOXOQHMOCTH O€peKHOTO OTHOMIEHHS K MPHPOAE H CBOEMY
3JI0POBBIO, @ TakiKe MMPHOOPETeHHS OMbITa HCIOAb30BAHHS MOTYYEHHBIX 3HAHHIL JUI MIPUHSATHS
IrPaMOTHBIX PENICHHNA B CHTYAI[HAX, CBA3AHHBIX C XHMHYECKHMH SBICHUSIMH.

B y4ueOHOM Iw1aHe cpeaHero oOmero od0pa3oBaHHA MHpeaMeT «XHMHSA» 0a30BOTO YPOBHSI
BXOJIHT B COCTaB MpeIMeTHOIT 00/1acTH «EcTecTBeHHO-HAYTHBIE MPEIMETRI».

OO1miee 9HCIIO 9acOB, OTBEAEHHBIX UL H3YUEHHUS XHMHH, Ha 6Ga30BOM YPOBHE CPEIHETO
oOmero odpas3oBaHHs, cocTaBisgeT 68 4acoB: B 10 kmacce — 34 4gaca (1 gac B Hexenwo), B 11
Kiacce — 34 vaca (1 gac B Heie10).



COJIEP’JKAHHUE OBYUEHUA
10 KJTACC
OPTAHUYECKAJ XUMMA

TeopeTnyeckHe 0CHOBbBI OPraHHIeCKOH XHMHH

TIpenmer opraHuveckoil XUMHH: eé BORHHKHOBEHHE, Pa3BHTHE U 3HaUeHHe B I1OIYYeHHH
HOBBIX BEIIECTB H MaTE€PHAI0B. TeOpHi CTPOSHHS OpraHM4ecKHX coequHenuil A. M. bytineposa,
eé OoCHOBHBIe TMoJokeHHS. CTPyKTypHBIE (OPMYIBI OPraHWYecKHX BelllecTB. I oMoiormus,
H3oMepHsa. XUMHIecKas CBA3b B OPraHHIeCKHX COeTHHEHHIX — OJJHHAPHBIE H KPAaTHBIE CBSA3H.

IIpencraBnenne o  KiraccuukanMu  OpraHMYecKHX  BemrectB.  HomeHkiaTypa
OPraHHYECKHX COEOHHEHHH (CHCTEMaTH4YecKas) W TPHUBHAJIBHBIE HAa3BaHHS BaKHEHIIHX
HpE}ICTﬂBHTEJIeﬁ KJIACCOB OpraHHYECKHX BEIIECTB.

DKcHepUMeHTallbHblE METO/Ibl M3YUYeHHS BelIeCTB M UX IpeBpallleHHil: 03HAKOMIIEHHE C
oOpasliaMu OpraHMYecKHX BEIIECTB U MaTepHalaMH Ha UX OCHOBE, MOJIE/IHPOBAaHHE MOJIEKYII
OpraHMYecKHX BelllecTB, HaO/MIOJAeHHe M ONHCaHHe JIeMOHCTPAHOHHBIX OIIBITOB IIO
MpeBpalleHHI0 OPraHHIeCKUX BEIeCTB IIPH HarpeBaHHH (IUTaBIeHHe, 00YIIHBAHHE H TOPEHHE).

Yraesogopoasl

ANIKaHBI: cOCTaB H CTPOEHHE, TOMOJIOTHYecKHH psa. MeTaH H 3TaH — MpoCTeHIHe
MpeicTABUTEIH aJKaHOB: (H3MUeCKHe W XHMHUUYeckHe CBoiicTBa (peaklMH 3aMelleHHs H
TOpPEHHs), HaX0KJICHHE B IMPHPOJIE, MOJYICHHE H IPHMEHEHHE.

AJIKeHBI: COCTaB H CTPOSHHE, TOMOJIOTHIECKHH PAN. DTWICH H IIPOIIJIEH — IPOCTeHIIHE
Mpe/IcTABHTEIH AJTKEeHOB: (H3MYecKHe W XHMHYeCKHe CBOHCTBA (peakIiMH THIPHPOBAHHS,
rajJoreHHpOBaHUA, IHApaTallii, OKHUC/ICHHS H IOJIHMEPH3allHK ), II0JIyYeHHE H IIPUMEHEHHE.

Ankaauensl: OyragueH-1,3 U MmeTwiOyragues-1,3: cTpoeHHe, BaKHEHIIHE XUMHYECKHE
cBoiicTBa (peakIms moauMepr3aImn). [lonydeHHe CHHTETHYECKOTO KaydyKa H Pe3HHEI.

AKHHBI: CcOCTaB H OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKHI psja. AIleTWIeH -—
MPOCTEHINIT IPeICTaBUTEIb ATKHHOB: COCTaB, CTPOEHHE, (DH3HYECKHE H XHMHYECKHE CBOHCTBA
(peakiu THAPUPOBAHUS, TAJIOTeHHPOBAHUS, THAPATAL[HH, TOPEHHS ), ITOJIyIeHHe U IIPHMEHEHHE.

Apensl. BeH3om: cocTtaB, cTpoeHHe, (QH3MYeCKHEe M XHMHYECKHE CBOIiCTBa (peakIHH
rajloreHUpPOBaHUS U HUTPOBAHHS), IOJIyYeHHE U NpuMeHeHUe. Tonyon: cocmas, cmpoeHue,
Guzuueckue U xumudeckue ceolcmea (peaxyu 2ato2eHUPOCanis U HUMPOBAHUs), NOAVYeHUe 1
npumenerue. TOKCHIHOCTH apeHOB. [eHeTHYecKasd CBA3b MKy YIJIEBOJAOPOJAMH,
MPUHAJUIeKANHMHU K Pa3IHYHBIM KJIaCCaM.

IIpuponHble HCTOYHHKH YriaeBoAopoaoB. IIpHPOIHBIH ra3 H MONYTHEIE He(TSHbIE Ta3bl.
Hepts u eé mpoucxoxaeHne. Crocodbl IepepadoTKH He(dTH: IIeperoHka, KpeKHHT
(TepMHYeCKHil, KaTaTHTHYECKHIT), mHPosH3. [IpoyKThl epepaboTKH He()TH, HX MPHMEHEHHE B
IIPOMBIIUIEHHOCTH H B OBITY. KaMeHHEIH yroiib H IPOAYKTEI €I'0 IepepadoTKH.

DKcHepHMEHTaIbHbIE METOJBI H3Y4YE€HHS BEIIECTB H HX NPEBPAIICHHN: 03HAKOMIIEHHE C
oGpa3IaMH IiacTMace, KayaykoB U pe3uHsl, Komtekuuu «HedTs» u «YT0Ib», MOJIeTHPOBAHIE
MOJIEKY] VYIJIEBOAOPOJIOB M TalOreHOMPOU3BOIHBIX, IPOBEJEHHE NPAKTHYECKOH pPadOTHI:
MoJNy4eHue STHIeHa U U3YUeHUE er0 CBOMCTB.

PacuéTHrle 3a7aquH.




BbrumciieHHss MO YpaBHEHHIO XHMHYECKOIl peakiHuu (Macchl, 00BEMa, KOJIHYECTBA
HCXOJHOTO BeNecTBAa WIH IPOJYKIA PEaKIMH MO M3BECTHBIM Macce, 00BbEMY, KOJIHMYECTBY
OJTHOTO M3 HCXOJHBIX BENIECTB HIIH MPOAYKTOB PEaKITHH).

Kuciopoaconep:kamme opranuveckKne coeJnHeHHsI

Ilpenenbhble ofHOATOMHBIE CHHPTHEL. MeTaHOI H 3TaHONI: CTpoeHHe, (H3HYecKHe H
XUMHYECKHE CBOMCTBA (PEAKIIHH C AaKTHBHBIMH META/UIaMH, aJOT€HOBOJOPOJAMH, TOPEHHE),
npuMeHeHHe. BoopoaHbie CBS3H MeKIAy MOJIEKYJIaMH CITHPTOB. /leficTBHE MeTaHO/Ia H ATaHOJIA
Ha OpPraHH3M YeJIoBeKa.

MHoOroaroMHsle CHOHPTBL.. DTHWIEHTIHKONb H TIJHIEPHH: CTPOEHHE, (u3HYeckHe H
XHMHUeCKHe CBOHCTBA (B3aHMOJENCTBHE CO IIeIOUYHBIMH MeTalJIaMH, KadeCTBeHHAS peaKiig Ha
MHOTOATOMHBIe CIMPTH). JleficTBHe Ha oOpraHm3M 4YeloBeka. IIpHMeHEHHe TJIMIEpPHHA H
STHICHT JTHKOJISL.

@eHONI: CTpoeHHe MOJEeKYIbl, (H3HUeCKHe M XHMHYECKHe CBOHCTBAa. TOKCHYHOCTH
¢denoma. Ilpumenenne deHona.

Anbaeruasl U xemowsvl. DopManblerui, aleTalbleryj: CTpoeHue, (QusHyeckue u
XUMHYECKHE CBOHCTBA (PEaKIMH OKHCICHHS H BOCCTAaHOBJIEHHS, Ka4eCTBEHHBIE DPEaKIHH),
MOJy4eHHe H IPHMeHeHHe.

OIHOOCHOBHBIE IpejieIbHble KapOOHOBbIE KHCIOThL. MypaBbHHAsi H YKCYCHAasi KHCIIOTBI:
CTpOeHHe, (pu3HYecKne H XMMUYECKHe CBOICTBA (CBOIHCTBA, OOMIHE VTS KJlacca KHCIIOT, PeaKIHs
STepH(UKAIMH), TOAydeHHe H IpHMeHeHHe. CTeapHHOBas M OJEHHOBAas KHCJIOTBI Kak
MPeJICTABHTE/IH BBICIIIHX KapOOHOBBIX KHCIOT. MbUIa KaK COJMH BBICIINX KapOOHOBBIX KHCIIOT,
HX MOIOIIIeE JIeHCTBHE.

CroxHBIe Y(HUPHI KaK IMPOH3BOAHBIC KapOOHOBBIX KHCIOT. ' HAPOIH3 CIOKHBIX (HPOB.
JKupsr. I'mapomms xupoB. [IpuMeHeHHe KupoB. BHomormaeckas pojib KHUPOB.

VrieBoapsl: cocTaB, KiIaccH(UKAIIUS YIIeBoA0B (MOHO-, IH- H NoJjmcaxapus!). I moko3a —
OpOCTeHIIHi MOHOCaXapHI: O0COOSHHOCTH CTPOEHHS MOIEKYIbl, (H3HYecKHe H XHMHYECKHE
cBoiicTBa (B3amMmopefictBHe ¢ THapokcHaoM Meau(Il), oKHciIeHHe aMMHAYHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHOBIeHHe, OpoXKeHHE TJIOKO3bl), HAXOJXKJIeHHe B IMPHUpPOJe,
npuMeHenue, ouonormdeckas posib. GotocunTtes. OpykTo3a Kak H30MEP TIIIOKO3bI.

Kpaxman n memnwosos3a kKak NpHpOAHbIE momMMepbl. CTpoeHHe KpaxMmalla H LEe/IIH0JI03bL
Du3myecKue U XHMHYECKHE CBOICTBA KpaxXMaia (THIPOIN3, KauecTBEeHHAs peaKius ¢ HOJIOM).

DKCIepHMEHTAIbHbIE METO/bl H3y4eHHs BelHIecTB H HX NpeBpalleHUu: MpoBeIeHHe,
HaOIOJICHHE H OIHMCAaHHE JAEMOHCTPAIMOHHBIX OIIBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
PeaKkIHH OJHOATOMHBEIX CHHPTOB (OKHCIeHHe 3TaHona okcHaoM Meau(Il)), MHOroaTOMHBIX
CIIHPTOB (B3aUMoOjelicTBHE TiunepuHa ¢ ruapokcuaom Meau(Il)), ampaeruzioB (OKHCIeHHE
aMMHA4YHBIM pacTBopoM OKcHaa cepebpa(l) u ruapokcumom wmenu(Il), B3amMmonelcTBHE
KpaxMajla ¢ HOAOM), NpoBeJleHHe MpakTHYeckodl paboThl: CBOMCTBA pacTBOpa YKCYCHOH
KHCJIOTBL

Pacu€THEIe 3a1a9H.

Bbrancnenns 1mo ypaBHEHHMIO XHMHYECKOH peakiHH (Macchl, 00bEMA, KOJIHYECTBA
HCXOJHOTO BeIecTBAa WM TMPOJAYKTa PEakIHH IO U3BECTHBIM Macce, 00BEMY, KOIHIECTBY
OJIHOTO M3 UCXOJHBIX BEMIECTB HIIM MPOJYKTOB PEaKIHH).

A3oTcofiep:kaIniHe OpraHnIecKie CoeTUHEHHS.

AMHHOKHCIIOTBI Kak aMQoOTepHBle OpraHHdeckHe coeguHeHHS. DH3HYECKHE H
XUMHYECKHEe CBOFCTBA AaMHHOKHCIOT (Ha IpHMepe IJIHIIHHA). BHOJOrHYecKoe 3HaueHHe
aMHHOKHUCIOT. [TenTuabL



Benkn kak mpHpoJHBIE BHICOKOMOJIEKYJISpHBle coequHeHHsA. IlepBHuHas, BTOpHYHAs H
TpeTH4YHas CTPYKTypa OelnkoB. XHMH4YeCKHE CBOHCTBa O€JIKOB: THIPOJN3, JIeHaTypalud,
KadeCcTBEHHBIE PeaKI[Mu Ha OelIKH.

DKcIlepUMEHTaIbHBIE MeTOABl H3YUeHHs BEIIeCTB M MX IpeBpalleHHi: HaOIIoJeHHE H
OIlNCaHHE JEMOHCTPAllHOHHBIX OIIBITOB: J€HAaTypalus O€JIKOB IIPH HarpeBaHHH, LBETHBIE
PeaKIHH OeIKOB.

BbicokoMosieKyIsipHbIe COeIHHeHHS

OCHOBHBEIE TIOHSATHS XHUMHUH BBICOKOMOJIEKYISPHBIX CO€IHHEHHI: MOHOMep, IIOIHMEp,
CTPYKTYPHOE 3BEHO, CTEleHb IIOJMMEPH3allH, CPEeIHAA MOJEKYIdpHas Macca. OCHOBHBIE
MeTOJBI CHHTE3a BRICOKOMOJIEKYISPHBIX COeIHHEHUI — ITOTHMEPH3allis H MOTHKOHIeH CaIus.

DKcllepHMeHTaIbHbIe METO/bl H3Y4EeHHs BEIIeCTB H HX IIPEeBpalleHHil: 03HAKOMJIEHHE C
oOpa3riaMu IPUPOJIHEIX H HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMACC, KAy4yKOB.

MeXIpeIMETHBIE CBA3H.

Peaymsanus MeXnpeIMeTHBIX CBS3€H IPH H3YYeHHH opraHHdYecKod XHMHH B 10 kiacce
OCYLIECTBISETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHIH, Tak H
MOHATHH, ABIAIONINXCS CUCTEMHBIMHE /IS OT/IEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI O [TUKIIA.

OOnmie ecTeCcTBeHHO-Hay4Hble IIOHATHS: SBJIeHHe, Hay4yHBIH (akT, THIIOTe3a, 3aKOH,
TEOpHS, AaHaIM3, CHHTE3, KiIacCHOUKAUHS, [EePHOAUYHOCTh, HaOIIO[EHHe, H3MEpPeHHe,
IKCIIEPUMEHT, MOJIeIUPOBAaHHE.

@u3HKa: MaTEPHs, YHEPIUs, Macca, aTOM, TeKTPOH, MOJIEKYJa, YHepreTHYEeCKHI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHHE BelllecTBa, (pH3HUeCKHe BETHUNHBI U € [ HIIbI
HX U3MEPEHHS.

Buonorns: xierka, opraHmsM, 6Hocdepa, oOMEH BEIIeCTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTHYECKH aKTHBHBIE BelllecTBa (OeIKH, YTIIeBOIBI, KHPBI, (hepMeHTHI).

T'eorpadus: MuHepaibl, FOpHBIE IOPOJIBL, OJIE3HbIE HCKOIIaeMble, TOIIJIHBO, PECYPCHI.

TexXHOIOTHS: MHUIIEBbIe IIPOAYKTHL, OCHOBHI PAIlMOHAIBHOIO IIUTAHHS, MOIOIIUE CPEJICTBA,
JI€KapCTBEHHBIE H KOCMETHIECKHE ITPenapaTsl, MaTePHAIB] H3 HCKYCCTBEHHBIX H CHHTETHIECKHX
BOJIOKOH.

11 KJZIACC
ObIIIAYN 1 HEOPTAHHYECKAS XUMHA

TeopeTH4uecKkne 0CHOBBI XHMHH

XuMudeckduil 3jieMeHT. AToM. Slapo aroMa, H30TONBI. DIIEKTPOHHAS 0O00JI0YKA.
DHepreTHYeCKHE YPOBHH, TOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- 3neMeHThl. Oco0eHHOCTH
pacmpezielleHHs YIeKTPOHOB 110 OpPOMTANSAM B aTOMax 3JeMEHTOB IIEPBHIX YETHIPEX MEPHOIOB.
DIeKTPOHHAS KOH(HUIYpaIs aTOMOB.

Ilepuonnueckuili 3akoH U IlepHonuyeckas cucTeMa XHMMHYeCKHX 3JIeMeHToB J[. K.
MenneneeBa. CBf3p INEpHOAHYECKOTO 3aKkoHa H IlepHoandeckoil CHCTEMBI XHMHYECKHX
saneMeHTOB J[. 1. MeHzeneeBa ¢ coBpeMeHHOI TeopHeH CTpPOeHHS aTOMOB. 3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB XHMUYECKHX 3JIEMEHTOB H 00pa3yeMbIX HMHU IPOCTBIX H CIOKHBIX BEIIECTB
I10 TPYIIIAM U MepHojiaM. 3HaueHHe TePHOHYIECKOr0 3aKOHA B PA3BUTHH HAYKU.

CTpoenne BemiecTBa. XHMHYecKas CBS3b. BHAB XHMHYECKOH CBA3H (KOBaJeHTHAS
HEeNmoJsIpHas M IOJApHas, HOHHAs, MeTaliHueckas). MexaHH3Mbl 00pa3oBaHHS KOBaJIeHTHOH



XUMHUecKoi cBs3H (0OMEHHBIH H JIOHOPHO-aKIeNTOpHEI). BomopoaHast cBsi3b. BaleHTHOCTS.
DIIEKTPOOTPHIIATENBHOCTD. CTeleHb OKUCIeHUS. FIOHBI: KATHOHBI M AHHUOHBI.

BemecTBa MonekyIIpHOTO U HEMOJIEKYISPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA COCTaBa
BemecTBa. THIBI KPHUCTA/UTHYECKHX PEMIETOK. 3aBHCHMOCTH CBOIICTBA BENMIECTB OT THIIA
KPHCTA/UIHYECKOH PeIIETKH.

TlonsTe o aucnepcHBIX cucTeMaX. MIcTHHHBIE U KOJUIOHIHBIE pAacTBOPBL MaccoBas 10
BENIECTBA B paCTBOPE.

Kiaccuduxamus HeopraHHUecKHX coefnHeHuil. HomeHKIaTypa HeOpraHHYECKHX
BemecTB. ['eHeTH4eCKasd CBA3b HEOPTaHMYECKHX BEINECTB, IPHHAUICKAIIUX K Pa3IHIHBIM
KJlaccaM.

Xumuieckast peakiusa. Kiaccupukamms XHMHYECKHX peaklHil B HEOPraHHYecKOH H
OpraHUYecKON XUMHH. 3aKOH COXPAHEHHS MAcChl BELIECTB, 3aKOH COXPaHEHHS H MpPeBpalIeHHs
HEPIHH IIPH XHMHYECKUX PeaKIIHsX.

CxopocTs peakiuy, eé 3aBHUCHMOCTh OT pa3iuiHbIX (pakTopoB. OOpaTHMBIE peaKIHu.
Xumuyeckoe paBHOBecHe. (DAKTOPbI, BIHSIONIHE Ha COCTOSHHE XHMHYECKOIO0 DPaBHOBECHS.
[Ipunmmmn Jle Ilatense.

DieKkTponuTHdecKas auccormaimsa. CHIbHBIE M crnadble 37eKTpoiHuThl. Cpema BOAHBIX
PacTBOPOB BENIECTB: KUC/Ias, HeHTpaibHast, MIeJI0OTHas.

OKHUCIIUTENEHO-BOCCTAHOBUTEIbHbBIE PeaKIIHH.

DKcHepHMEeHTaIbHBIE METOABI H3VI€HHS BEIIeCTB M HX IIPEBPallleHHI: JIeMOHCTpAIHs
Tabnun «llepmoaudeckass cucremMa XHMHYeckuX 3ieMeHToB J[. M. MenneneeBa», H3ydeHHe
MoJesell KpHCTa/UIMYEeCKHX PENIETOK, HaOMIoJeHHe U OIHMCAHHE JEeMOHCTPAIlMOHHBIX H
1a00paTOPHBIX OIBITOB (pa3lokKeHHe IIEPOKCHAA BOAOPOdAa B IPHCYICTBHH KaTalIH3aTopa,
oTIpeJieJIeHHe CpeJIbl PACTBOPOB BEMIECTB ¢ IOMOIIBI0 YHHBEPCATBHOIO HHHKATOpa, PeakITHH
HOHHOro 00MEHa), IPOBeAE€HHE IMpaKTHIecKoH padoTel «BiIHMSHHE pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTb XUMHYECKOH peaKInm.

PacuéTHble 3ama4m.

PacuéThl 10 ypaBHEHHSIM XHMHYECKHX peakifiii, B TOM YHCIIe TePMOXHMHUYECKHE PacuéThl,
PAacyETHI ¢ HCIIOIb30BAHHEM IMOHATUS «MacCcOBas J0J11 BellleCTBay.

Heoprannveckass XuMus

Hemetamwtel. Ilomokenne HeMeTaioB B llepuoandeckoil cHCTeMe XHMHYECKHX
sneMeHToB JI. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHS aToMOB. Du3HYECKHE CBOHCTBa
HEMETaIUIOB. AJIOTPOIIHS HeMeTalIoB (Ha IpHMepe KUCIopoa, cepsl, Gocdopa u yriepona).

XuMHIecKHe CBOIICTBA BaKHEHIIHNX HeMeTa/IOB (rajJloreHOB, cephl, a3oTa, Qocdopa,
yriepojia U KPpeMHHUS) U UX COoeJMHEeHHI (OKCHIO0B, KHCIOPOICO e P/KAIIHX KUCIIOT, BOJIOPOIHBIX
COe/IHHECHHH).

IIpuMmeHeHHe BaKHEHIINX HeMeTa/UIOB H HX COeJIHHeHHIl.

Mertamisl. Ilomoxkenue metauioB B Ilepuoaudeckoil cucTeMe XHMHIECKHX 371eMeHTOB /1.
H. MenneneeBa. OcO0€HHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaloB. OOILe
¢bu3mgeckne cBoiicTBa MeTawioB. CIUIaBBI METa/UIOB. DIEKTPOXHMHYECCKHI PSI HaIpsKeHHH
METAJJIOB.

XUMHYECKHE CBOMCTBA BaXKHEHIIMX META/UIOB (HATpPUil, Kaluil, KajdblUil, MarHHUIi,
ATIOMHUHUIL, ITHHK, XPOM, KeJle30, Melb) U UX COeUHEHHIL.

Oomnrie cnocoOBI MOTyIeHAS MeTaUI0B. IIppMeHeHHe MeTa/UIoB B OBITY H TEXHHKE.

DKCIepUMEHTabHbIE METOJbI H3YYeHHS BeHIeCTB H HX IMpeBpalleHHH: H3yuYeHHE
KoluleKiuu «MeTalwisl U CIUIABbl», 00pa3lioB HEMETAIOB, pelIeHUe SKCIePHUMEHTaIbHBIX



3ajgad, HaOMoJeHHe W ONHcaHHE JIEMOHCTPAI[HOHHBIX U  J1a0OpAaTOPHBIX  OILITOB
(B3auMOJIEHCTBHE THJIPOKCHAA aTIOMHHHS C PacTBOPAMH KHCJIOT M IIeI0o4Yeil, Ka4eCTBEHHBIE
PeakIUi Ha KaTHOHBI MeTaslIOB).

PacuéTHsle 3agaqm.

PacuéTnl macchl BemiecTBa HIH O0BEMA Ia30B II0 H3BECTHOMY KOJIMYECTBY BeLIECTBa,
Macce HIH OOBEMY OJHOTO U3 YYACTBYIONIMX B PeaKIMH BEIIECTB, PACYETHI Macchl (00BEMA,
KOJIHYEeCTBA BeIecTBa) MPOAYKTOB PEeaKITHH, €CITH 0JTHO U3 BEIECTB HMeeT IIPHMECH.

XUMHS H KH3Hb

Poyp xpMuu B 00ecTieYeHUH KOIOT HIECKOH, SHEPreTHIECKOH H IHINEeBOH 0€30IMacHOCTH,
pa3BHTHH MeIHIHHBEL. [loHATHe O Hay4HBIX MeToAaX II03HAHHS BellleCTB H XHMHYECKHX
PeaKIIHii.

IIpencraBienuss o0 OOMIMX HAy4YHBIX [PHHIMIAX [OPOMBIIUIEHHOIO MOMYYeHHS
BaKHEHIIHX BEIECTB.

UenoBeKk B MHp€ BE€IIeECTB H MaTepHAalOB: Ba)KHEHIIe CTPOHTEIIbHBIE MaTEpPHAJIbI,
KOHCTPYKIIHOHHBIE MaTepHalibl, KPACKH, CTEKI0, KepaMHKa, MaTepHalbl IS 31€KTPOHUKHU,
HAHOMaTepHaJIbl, OPraHHYeCKHe U MHHEPAJIbHbIE YI0OpEHHU.

XuMHS H 3J0pOBbe 4YeJOoBeKa: IpaBHIa HCIIONb30BaHHS JIeKapCTBEHHBIX IIperaparosB,
npaBmiIa Ge30MacHOr0 UCII0Ib30BaHUS IIPErapaToB OBITOBOI XHMHH B ITOBCETHEBHOM KU 3HH.

MeximpeaMeTHbIe CBS3H.

Peamuzanmsg MeXIpeIMeTHBIX CBSA3eH MpH H3YUYeHHH oOIIeH M HeopraHH4ecKoH XHMHH B
11 Kmacce ocymiecTBisieTcsS Uepe3 HCIOIb30BaHHe KaK OOIIIMX ecTeCTBEeHHO-HAYUHBIX MTOHSTHIL,
TaK M MOHATHI, ABISIONIUXCSA CUCTEMHBIMH U1 OTAE/IBHBIX IIPEIMETOB €CTECTBEHHO-HAYIHOI'O
LHKJIA.

OOmue ecTecTBeHHO-HAYUHBIE MOHATHS: HAay4uHBII (akT, THIOTe3a, 3aKOH, TeOpHS,
aHaJIM3, CHHTe3,  KiIacCHQHKALMA,  IE€PHOAHYHOCTh,  HaOIIOAEHHE,  IKCIIEPHMEHT,
MOJIeIHPOBAaHHE, U3MEPEHHE, SBIeHHE.

Qu3nKa: MaTepHA, IHEPrud, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, HOH, H30TOII,
PaJHOAaKTHBHOCTh, MOJIeKYNa, 3HepreTHuecKHil ypoBeHb, BelIecTBO, Telo, 00bhEM, arperatHoe
COCTOSIHHE BEIIECTBA, (PH3HUCCKUE BETHIHHBI H €IHHHITBI HX H3MEPEHHS, CKOPOCTb.

buonorns: KieTka, OpPraHH3M, 5KOCHCTeMa, OHocepa, Makpo- M MHKPO3IEMEHTHI,
BHTAMHHBI, 0OMEH BEIIECTB B OPraHH3Me.

Teorpadus: MuHepassl, TOpHbIE TOPOJIbL, OJIE€3HBIE HCKOMaeMble, TOILUIHBO, PECYPCHI.

TexHomOTHA: XUMHYECKasg MPOMBIIITIEHHOCTD, MeTaJLUTypTHs, IIPOHU3BOJCTBO
CTPOHTEJIbHBIX MaTepHaIOB, CeIbCKOX035HCTBEeHHOE MPOH3BOACTBO, [HIIeBast
MPOMBINIUIEHHOCTh, (hapMarieBTH4YeCKas MPOMBIIUIEHHOCTh, IMPOH3BOJACTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJACTBO KOHCTPYKIIHOHHBIX MaTePHAIOB, 3JIEKTPOHHAS MTPOMBINUICHHOCTD,
HAHOTeXHOJIOTHH.



IDTAHUPYEMBIE PE3VIIBTATBI OCBOEHMA IIPOIPAMMEBI II0 XMMHH HA
FA30BOM YPOBHE CPE/THEI'O OBIIEI'O ObPASOBAHUA

JHUYHOCTHBIE PE3VJIBTATHI

OI'OC COO ycraHaBiIHBaeT TpPeOOBaHHSA K pe3ylIbTaTaM OCBOEHHS OOYYaKOIIUMICS
IpPOTPaMM cpeJHero obmiero odpa3oBaHHS (THIHOCTHBIM, METANpPEIMETHBIM H HpeIMe THBIM).
HayuHo-MeToAU4YeCKOH OCHOBOH /Ul pa3padOTKH IUIAHHPYEMBIX pe3yabTaTOB OCBOEHHS
[IPOrpaMM CpeIHero o0mero o0pa3oBaHHs ABISETCS CHCTEMHO-ESTeIbHOCTHBII ITOIX 0.

B cooTBeTCTBHH ¢ CHCTEMHO-IEATENBHOCTHBIM TOAXOAOM B CTPYKTYype JIHYHOCTHBIX
pe3yapTaTOB OCBOEHHS IpeMeTa «XHMHS» Ha YpPOBHE CpeJHero oomero o0pa3oBaHHS
BEIJIEJIEHE] CIIeIYIONHE COCTABIISIONIHE:

OCO3HaHHE O0YYarONIMMHCSA POCCHHCKOH TIPaIaHCKOH HIEHTHYHOCTH — T'OTOBHOCTH K
CaMOpPa3BHTHIO, CAMOCTOATEIIbBHOCTH H CaAMOOITPENEIIEHHIO

HaJlyue MOTHBAIMHU K 00YUEHHIO,

LIeJICHANIPAaBICHHOE Pa3BHTHE BHYTPEHHHUX YO€KICHHH JIHYHOCTH HAa OCHOBE KIFOYEBBIX
[IeHHOCTeH M HCTOPHYeCKHX TPaAHIIHi 0a30BOH HaYKH XUMHH,

TOTOBHOCTb H CHOCOOHOCTh 0O0YYalOIIHXCS PYKOBOACTBOBATbCA B CBOCH JeATEIBHOCTH
[[EHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, IIPUCYIIUMH IIeJIOCTHOH CHCTEME XHMHYECKOro
o0pa30BaHH4,

HaJlM4YHe MPaBOCO3HAHHS HKOJOTHUECKOH KYyIBTYpPhl H CIOCOOHOCTH CTaBHTh IeTH H
CTPOHTH JKH3HEHHBIE IUIaHbI.

JImgHOCTHBIE pe3yNbTaThl OCBOEHHSA MpeaMeTa «XHMHS» IOCTHTAKOTCS B €IHHCTBE
y4eOHOH M BOCIHTATEeIbHON JEATEJIBHOCTH B COOTBETCTBHH C€ TI'YMaHHCTHYECKHMH,
COLHOKY/IBTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMH LI€HHOCTAMH H HJAeaJaMH pPOCCHHCKOIoO
IPaXJaHCKOro oOIecTBa, NPHHATBEIMM B OOIIeCTBE HOPMAMH U IIPABWIAMH IIOBEJEHHS,
CIIOCOOCTBYIOIIMMH IPOLIECCAM CaMOIIO3HAHMA, CaMOPa3BHTHA H HPABCTBEHHOI'O CTAHOBIIEHHS
JTHYHOCTH 00YJaIOITHXCH.

JIngHOCTHBIE pe3yabTaThl OCBOEHHS IpeaMeTa «XHMHA» OTpPaKarT cHOPMHPOBAHHOCTH
OTBITA IIO3HABATENBHOH H NPAKTHYECKOH JeATeIbHOCTH OOYYAIIHMXCAd II0 peaaH3allid
MPHHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHCJIE B HaCTH:

1) rpaa/1aHCKOI0 BOCIIUTAHMS .

OCO3HaHHS 00YJalOIIMMHCS CBOMX KOHCTHTYIIHOHHBIX IIPaB H 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY H IIPaBOIIOPAIKY;

NpeJICTaB/IeHHs] O COIMAIBHBIX HOpPMaxX H IpaBWIaX MEXUIMYHOCTHBIX OTHOLIEHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JeATeIEHOCTH TIPH CO3/IaHHH YUeOHBIX IIPOEKTOB,
pelnIeHHH y4eGHBIX H [T03HABATEIbHBIX 3a/1a4, BHITOTHEHHH XHMHYECKHX IKCIEPHMEHTOB;

CIIOCOOHOCTH IIOHUMATh H NPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U apr'yMEHTHI IPYrHX
IIPH aHA/IH3€ Pa3THYHBIX BHIOB y9e0HOH NeATeNbHOCTH;

2) NaTPHOTHYeCKOI0 BOCTIHTAHH S

LIEHHOCTHOTO OTHOLIEHHS K HCTOPHYECKOMY H HAay4HOMY HAaclIeJIHI0O OTeYeCTBEHHOH
XUMHH;

YBaXkeHHS K IIPOIeCCY TBOpUYECTBA B 00JIACTH TEOPHH H NPAKTHUECKOTO IPHMEHEHHS
XHUMHH, OCO3HAHHS TOr'0, 4TO JAOCTH/KEHHS HayKH €CTh Pe3y/bTaT [UIHTENIbHBIX HaOIroJeHHIT,
KPOITOT/IMBBIX 3KCIIEPHMEHTANIBHBIX ITOHCKOB, [IOCTOSHHOIO TPYJa YYEHBIX H IIPAKTHKOB;



HHTepeca ¥ TMO3HABATeIbHBIX MOTHBOB B IIOIYYeHHMH H IIOCIeAVIONIEM aHalu3e
HH(QOPMAIIHH O MePeIOBBIX JOCTIAECHHIX COBPEMEHHOH 0T€4YeCTBEHHOH XUMHH,

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIHTAHHUS:

HPaBCTBEHHOTO CO3HAHHUS, STHYECKOT O TTOBEICHH;

COCOOHOCTH OLIGHHBAaThb CHTYallHH, CBS3aHHBIE C XHMHYECKHMH SBJICHHAMH, H
IPHHUMATH OCO3HAHHBIE PEIIEHHS, OPHEHTHPYSICh HAa MOPAJIbLHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHHBAaTh CBOE MOBeJeHHE U MOCTYIKH CBOUX TOBapuUIlleil ¢ MTO3HITHI
HPABCTBEHHBIX U [TPABOBBIX HOPM H OCO3HAHHE IIOCIIEACTBHI STHX MOCTYIIKOB;

4) popMHpPOBAHHUS KYJIBTYPHI 310POBbS:

TIOHUMAaHHUA I[eHHOCTeH 370poBOTO0 H 0Oe30rmacHOro ooOpasa JKH3HH, HeOOXOIMMOCTH
OTBETCTBEHHOI' 0 OTHOMIEHHUS K COOCTBEHHOMY (PH3HYECKOMY U IICHXHYECKOMY 37J0POBBIO;

COOIIOeHHs MpPaBWI 0e30macHOro oOpalleHHs C BellecTBaMH B OBITY, IOBCEIHEBHOH
AH3HH H B pr,]OBOﬁ JACATEIIBPHOCTH,

MOHMUMAHHUS [EHHOCTH [PaBWI MHIHBHAYATbHOIO H KOJJIEKTHBHOIO 0€30IacHOro
MOBEJACHHA B CHTYAIIUAX, YTPOKAIOIINX 3I0POBBI0 H KU3HHU JIOJICH;

OCO3HAHHA ITOCTEJCTBHII M HENPHATHSA BpPeIHBIX NpHBBYEK (YMOTpeOIeHHS aaKOTod,
HAPKOTHKOB, KYPEHHS);

5) Tpya0BOro BOCHHTAHHS:

KOMMYHHKaTHBHOH KOMIIETEHTHOCTH B Y49eOHO-HCCIEI0BAaTEIbCKOH JeATeIbHOCTH,
00IIeCTBEHHO MTOTe3HOI, TBOPUECKOIl U JPYTUX BHAAX JIeSITeTbHOCTH;

YCTAHOBKH Ha AaKTHBHOE Yy4JacTHe B pEIIeHHH MPAKTHYECKHX 3ajJad COLMaIbHOM
HaIIPaBJICHHOCTH (B paMKaxX CBOEr0 KjIacca, IIKOJIBI);

HHTepeca K IMPAKTHYECKOMY H3YYeHHIO MPoQeCcCHil pa3IHIHOrO pPojia, B TOM YHCJe Ha
OCHOBE IIPUMEHEHHS IIPeIMETHBIX 3HAHMI 10 XUMHH;

YBaXKeHUS K TPYNY, JIOASM TPYyJIa U pe3yiIbTaTaM TPYAO0BOi JesSTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIHBHIYAaTIbHOH TpPAaeKTOPHH OOpPa30BaHH,
oyayuieit nmpodeccHu U peaH3allii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JTHUYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB H NMOTPeOHOCTEH 001IECTBA;

6) 3K0JIOrHYeCKOro BOCIIHTAHHS:

9KOJIOTHYeCKH I1e71eco00pa3Horo OTHOMIEHHS K MPHpPo/Ie, KAK HCTOYHHKY CYIIe CTBOBAHHS
KHU3HH Ha 3eMie;

TMIOHUMAaHUA T7100aJIbHOTO XapaKTepa 3KOIOTHYECKUX IIPOoOIeM, BIHSHUSA YKOHOMHYECKHX
MIPOIIECCOB Ha COCTOAHHE NMPHPOIHOMH H COLHAIBHOH CPeIbl;

OCO3HAHUS HEOOXOAUMOCTH HCIIOIb30BAHUSA JOCTHKEHHI XUMHUH JUIS PElleHHs BOIPOCOB
PalHOHAIBHOT O MIPUPOJOIIOB30BAHUS,

AKTHBHOTO HeIPHATHS JeHCTBUH, IMPHHOCAIINX Bpel OKpyXKarolleidl NPHPOIHOH cpene,
YMEHHS MPOrHO3UPOBAaTh HEeO/IArONMpUATHBIE SKOJIOTHYECKHe MOCIeJICTBHSA MpeampHHHMAaeMbIX
JIeHCTBHII H IPEeI0TBpAIIaTh HX;

HaJIMYHA PAa3BHTOTO 3KOJOTHYECKOTO MBINUICHAS, 3KOJOTHYECKOH KYIBTYPHI, OIIBITA
ZeSTeTBHOCTH  AKOJIOTHYECKOil  HANpPABIEHHOCTH, YMEHHS pPYKOBOACTBOBATHCS HMH B
[103HaBaTEIbHON, KOMMYHHKATHBHON U COIMAIBHOM IMIPaKTUKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
MPOTUBOCTOSTH HAEOTOTHH XeMO(OOUH;

7) HeHHOCTH HAaYYHOI0 MO3HAHHS:

chOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
Pa3BHTHS HAYKU H 0OIECTBEHHON IMPAKTUKY;



TMOHHMAHHS cCHelUUKH XHMHH KAaK HayKH, OCO3HAHHA e€ poiad B (OPMHPOBAHHH
PalHOHAIBHOTO HAYYHOTO MBIIUIEHHS, CO3JJaHUH IEJIOCTHOrO MPEICTaBICHUS 00 OKDYKaKoIEM
MHpe KaK O eJUHCTBe IMPHUPOABI M UeJloBeKa, B MO3HAHHH TIPHPOJHBIX 3aKOHOMEPHOCTEH H
penieHnH mpooIeM coXpaHeHHs ITPHPO/THOTO PABHOBECHS;

yOeKAEHHOCTH B 0cO0OH 3HAYHMOCTH XHMHH JUIf COBPEMEHHOH IMBHIIM3ALMH: B €€
T'YMAHUCTHYECKOH HAIPABIEHHOCTH M BaKHON POJIH B CO3JaHHH HOBOH 0a3bl MaTepHaIbHOH
KYIBTYPHI, PeIleHHH T100aTbHBIX MPo0IeM YCTOHIHBOTO Pa3BHTHA YeIOBEYECTBA — CHIPhEBOM,
SHepreTHUecKoi, MHUIIEeBOH M HJKOJIOTHYecKoi ©e30lacHOCTH, B PA3BUTHH MEIHIIHHBIL,
o0ecIeYeHHH YCIOBHI YCIENTHOTO TPyJda H YKOTOTHIecKH KOM(OPTHOM KH3HH KaXkKI0ro WieHa
00IIecTBa;

€CTEeCTBEHHO-HAYIHON TPaMOTHOCTH: TOHUMAHHSA CYNIHOCTH METOJOB TIO3HAHHS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MUCIIONIB30BATh IOJIy4aeMble 3HAHUS IS
aHalmM3a U OOBSACHEHHS SBJICHHH OKPYXAOIIEr0 MHpPa H IMPOHUCXOJAIIUX B HEM H3MEHEHHH,
YMEHHA EIaTh 000CHOBAaHHEIE 3aKIIOYEeHHSI HAa OCHOBE HayIHBIX lt)aKTOB H HMCHOIIHXCS JaHHBIX
C 11eJIBIO MOTY4eHHS JJOCTOBEPHBIX BEIBOJIOB,;

CIIOCOOHOCTH CAMOCTOATEIBHO HCIIONB30BaTh XUMHYECKHE 3HAHUA JUIS PEIIeHHs ITpodieM
B pPeaJbHBIX JKH3HEHHBIX CHTYallHIX

HHTEpeca K IMO3HAHHIO H HCCIIeI0BATEIbCKOM NeATeIbHOCTH,

TOTOBHOCTH H CIOCOOHOCTH K HeIPePHIBHOMY OOpPa30BAHHIO U CaMOOOpPa30BaHHUIO, K
aKTHBHOMY TIOJYYeHHIO HOBBIX 3HAHHH 110 XHMHH B COOTBeTCTBHH C JKH3HEHHBIMH
OTpe OHOCTAMH;

HHTEpeca K OCOOEHHOCTIM Tpyla B pa3IHdHbIX cdepax mpodeccHOHATbHOH
JeATeIbHOCTH.

METAIIPE/IMETHBIE PE3VJIIBTATHI

MeranpeaMeTHble pe3yabTaThl OCBOEHUS Y4eOHOro mpeaMmera «XHMHS» Ha VPOBHE
cpenHero o61iero odpa3oBaHHS BKIIOYAIOT:

3HaYUMble JUISE (QOPMHPOBAHHS MHPOBO33PEHUS OOYYAIOMIHXCS MeHJIUCIHIUIMHAPHBIE
(MeXmpeIMETHbIE) OONIEHAayYHbIE OHATHS, OTPaKarOIIUE HEJIOCTHOCTh HAYYHON KapTHHBI MUpa
H CIIEITH(HKY METOJIOB ITO3HAHHS, HCIOIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO,
SHeprus, SBJIeHHe, Ipollecc, CHCTeMa, HayUHBIT (AaKT, NPHUHIMMI, THIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIeI0BaHUE, HA0II0IeHHe, H3MEPEHHE, IKCIIEPHMEHT H JIPYTHE);

YHHBEPCATBHEIE y4eOHBIE JeiicTBHA (mo3HaBaTelIbHEIE, KOMMYHHKATHBHEIE,
peryIsaTHBHEIE), oOecrneduBaioniie (opMmupoBanne (YHKIHOHATIbHOH TIPaAMOTHOCTH H
COLHAJIbHOH KOMITETEHIHH 00 yJaroIIHXCH;

CIIOCOOHOCTP  OOYYAKOIIUXCA  HCIOJIb30BAaTh  OCBOEHHBIE  MEKIHCIHILIHHAPHEIE,
MHPOBO33DEHUYECKHE 3HAHHS H YHUBEpCajbHBIE ydJeOHble JEHCTBHSA B II03HABATEIBHOH H
COLHABHOM PAKTHKE.

MeranpeaMeTHple pe3yabTaThl OTPaKalOT OBJIAJCHHE YHHBEPCAIBHBIMH Y4eOHBIMH
MMO3HAaBaTeIHBIMH, KOMM VHHKATHBHBIMH H PeTYISTHBHBIMH JeHCTBUAMH.

OsBiajeHne YHHBepPCcAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH /1€HCTBHAMH:

1) 6a3o0Bble JIOTHYeCKHeE TeHCTBHS:

CaMOCTOATEIFHO (DOPMYIHPOBATh H aKTyalIH3HPOBATh MPOOIEMY, BCECTOPOHHE &
paccMaTpHBaTh;

ONpeJIeNIATh IeMH JAEATEIbHOCTH, 3ajlaBasg MHapaMeTpbl H KPUTEPHH HX JIOCTHKEHUS,
COOTHOCHUTE PE3YIIbTAThI IeATENBHOCTH C [TOCTaBIeHHBIMHU LIETISMH,



HCIIONB30BAaTh IMPH OCBOSHHH 3HAHHH NPHEMBI JOTHYECKOTO MBINUIEHHS — BBLIEIATH
XapakTepHble T[PU3HAKH TIOHSATHH M YCTAaHABIMBATh HX B3aHMOCBA3b, HCIIOIb30BaTh
COOTBETCTBYIONTHE TIOHATHS I 0O0BSICHEHHS OTJeTbHBIX (PAKTOB 1 ABIEHUI;

BBIOMPATh OCHOBAHHS W KPUTEPHH JUIA KTacCH(HKAIINH BEIECTB M XHMHIECKHUX PeaKIIHil;

yCTaHaBIHBATh IIPHYHHHO-CIICACTBEHHBIE CBA3H MEKIY H3ydaeMbIMH ABJICHUAMH

CTPOUTH JIOTHYECKHE pACCYXKIEHUS (MHIYKTHBHBIE, [eIYKTUBHBIE, [0 AHAIOIHH),
BBIABIIATh 3aKOHOMEPHOCTH H MPOTHBOPEUYHSA B pacCMaTPHBAEMBIX ABJIEHHAX, (POPMYIHPOBATH
BBIBO/IBI U 3aKIFOYEHHS;

TIPUMEHATH B IPOIECCe MO3HAHHA, HCIIOIb3yeMble B XUMHH CHMBOJIHYECKHE (3HAKOBEIE)
MOJIeJIH, IPpeoOpa30BBIBATh MOJIeJIbHEIE IIPeACTaBIeHHI — XUMHUYeCKHH 3HaK (CHMBOJI) 3JIeMeHTa,
xuMuueckas ¢GopMmyla, YpaBHEHHe XHMHUYECKOH peaknuH — TpPH pPelleHdH yIeGHBIX
I03HABAaTEIBHBIX M IMPAKTHYECKHUX 3a]ay, NPHMEHATh Ha3BaHHBIE MOJeJIbHBIE IIpe]CTaBIICHHS
JUIA BBISBIICHHS XapaKTEPHBIX MPU3HAKOB H3Y4aeMbIX BEIIECTB H XUMHYECKHX PeaKIIHil.

2) 6a3oBbIe HCCIeI0BATeIbCKHAE e CTBHS:

BJI1aJleTh OCHOBAMHU METOJI0B HAYYHOI'0 II03HAHUS BEIIECTB H XUMUYECKUX PeaKIIHil;

(dopMyIHpPOBaTh IEMH H 3aJa4d HCCISAOBAHHA, HCIIONB30BaTh IIOCTABICHHBIE H
caMOCTOSITETLHO C(OPMYTHPOBAHHEIE BOIPOCHI B KauecTBe MHCTPYMEHTA IMO3HAHHSA H OCHOBBI
Juts GOPMHUPOBAHNS THITOTE3BI 110 MPOBEPKE IMPABIIBHOCTH BHICKA3BIBAEMBIX CYKICHHII;

BIaJleTb HAaBBIKAMHU CaMOCTOATEJILHOIO IUIAHMPOBAHUS U INPOBENEHHUA YYSHHYECKHX
JKCIIEPHMEHTOB, COBEPIICHCTBOBAaTh YMEHHS HAOIIOAATH 3a XOJOM IIpPollecca, CaMOCTOATENHHO
MPOTHO3UPOBATh €ro pe3yisTaT, (GopMyIHpOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIE0BAHUA, COCTAB/ISATE 00OCHOBAHHBIH OTYET O MPOAECTAHHOH
paodorte;

TPHOOPETAaTh OMNBIT YYEHHYIECKOH HCCIIe/I0BAaTeIbCKONl H TIPOEKTHOH JIeSTEIBHOCTH,
[POSBJIATE CHOCOOHOCTh H TIOTOBHOCThD K CaMOCTOSATEIBHOMY IIOHCKY METONOB pEIICHHS
MPAaKTHYECKUX 3a1a4, IPUMEHEHHIO Pa3sIHYHbIX METOI0B [T03HAHHS.

3) pabora ¢ nHpoOpMaNIHEii:

OPHEHTHPOBATBCSI B PA3IUYHBIX HCTOUYHMKAX HHAOpMANHU (HAYUHO-IOMYIsIpHAS
JUTEpaTypa XUMHYECKOTO COJEp/AKaHHsA, CHpaBoYHbIE MocoOHS, pecypcel HMHTepHerta),
aHATM3HPOBaTh HH(OPMAIMIO pPA3IHYHBIX BHIOB H (opM IIpeAcTaBIeHHS, KPHTHYECKH
OIIEHHUBATh €€ IOCTOBEPHOCTh U HEIIPOTHUBOPEIHBOCTh;

dopMyIHPOBaTh 3alpPOCHl U NPUMEHSTHh pPa3IHYHbIE METOAbl IPH IOHCKe H oTOope
HH(POPMAITHH, He0OXOIUMOII TS BBIIONHEHHS y4eOHBIX 3a/1a4 ONpe/IeIEHHOr O THIIA;

MpHOOPETaTh ONBIT HCIOIB30BAaHUA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH H
Pa3IMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTEIBHO BBIOHPATh ONTHMAIBHYIO (POPMY IpPEICTaBICHHS HHOOPMAIHHU (CXEMBI,
rpad UK, THATPaMMB], TaOTHIEI, PHCYHKH H JIPYTHE);

HCIIOJIb30BaTh HAy4YHBIH fA3BIK B KadecTBe CpPeACTBa MHpH paldoTe ¢ XHMHYECKOH
HHQoOpManUel: IPUMEHATh MEXIpeJAMeTHble ((du3uueckHe U MaTeMaTH4YecKHue) 3HAKH H
CHMBOJIBI, (POPMYIIEI, aG6pEeBHATYPHI, HOMEHKIATYPY:

HCIIOTB30BATh H IIPe0Opa3oBIBATH 3HAKOBO-CHMBOIHYECKHE CPeCTBA HATTISIHOCTH.

OB.1ajieHHe YHHBePCAIbHBIMH KOMMYHHKATHBHBIMH e CTBHSIMH

3aJlaBaTh BOTIPOCH! IO CYIECTBY OOCYXJaeMOH TEMBI B XOJIe JHAanora H/UIH TUCKYCCHH,
BBICKA3EIBaTh HAeH, (QOPMYTHPOBATH CBOH TIPEIIOKEHHS OTHOCHTEIHHO BBITIOTHEHHS
MpeJII0KEHHON 3a/1a4H,



BBICTYIIaTh C TIpe3eHTalHeil pe3yJbTaTOB IO3HABATENIBHOM eSTebHOCTH, IOJIy4YeHHBIX
CaMOCTOSTEIbHO HIH COBMECTHO CO CBEPCTHHKAMH IIPH BBIIOTHEHHH XHMHYECKOrO
SKCIIEpPHMEHTa, MNPaKTHIeCKOH paGoThl MO HCCISJOBAHHIO CBONCTB H3y4aeMbIX BeIIECTB,
peanH3anuy y4eO0HOTO IMpoekTa M (OPMYIHPOBAThH BBEIBOJBI IO pe3yiIbTaTaM ITPOBEIEHHBIX
HCCJIeI0BAaHHI YTEM COIJIaCOBAaHHS IIO3HIIHI B X01¢ 00CYKIeHUI H 00MEeHa MHEHHSAMH.

OB.1aleHHe YHHBePCAJIbHBIMH PeryJIsSSTHBHBIMH J1eiiCTBHMH:

CaMOCTOSTEIBHO IJIAHHPOBATh H OCYIIECTBIIATH CBOK IO3HABATE/IBHYIO JEATEIBHOCTD,
ompenenss eé IeaH H 3aJladyi, KOHTPOJIHPOBATh U MO Mepe HeoOXOJIHMOCTH KOPPEeKTHPOBAaTh
Mpe/iIaraeéMblil aIrOPUTM JCHCTBHH IIPH BBINOJTHEHHH y4eOHBIX H HCCIEI0BaTEIbCKHX 3aj1ad,
BBEIOHpaTh Handosee 3(hHeKTHBHBIN CII0CO0 HX pelleHHs ¢ YIETOM IMOTyUeHHS HOBBIX 3HAHHH O
BENIECTBAX U XHMHYECKHX PeaKITHiX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBO€H JIeATeIbHOCTH Ha OCHOBE CcaMOaHalM3a H
CaMOOLIEHKH.

IIPEJIMETHBIE PE3YJIBTATBI
10 KVIACC

IIpenmerHsle pe3ynbTaTel OCBOCHHA Kypea «Opranudeckas XHMHASA») OTPaKaroT:

c(OPMHPOBAHHOCTh TIPe/ICTaBIEHHII O XHMHYECKOH COCTaBISIOMEH ecTecTBeHHO-
Hay4HOH KapTHHbl MHpa, POJIH XHMHH B IIO3HAHHH SBICHHII NPHPOABI, B (hopMHpOBaHHH
MBILIUIEHHS M KYJIBTYPHl JHYHOCTH, €€ (PYHKIHOHAIBHOH I'PAMOTHOCTH, HEOOXOIMMOH JUIK
pENIeHHs TPAKTHYECKHX 3a4ad H 9SKOJOIHYeCKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY
37I0POBBIO H IIPHPOIHOII cpee;

BlaJleHHe CHCTEMOH XHMHYECKHX 3HAHHI, KOTOopas BKIIOYaeT: OCHOBOIIOJIArarollHe
MOHATHA (XHMHYECKHH 3JIEMEHT, aToM, 3JIeKTPOHHas 000/I0YKa aToMa, MOJIEKYy/a, BaJleHTHOCTD,
3JIeKTPOOTPHIIATEIBHOCTh, XHMHYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas H
COKpalI€HHAd), MOJIb, MOJLMIPHaZ Macca, MOJIIPHBII OOBEM, YIVIEPOAHBIH  CKeIeT,
(GyHKUMOHANbHAS TpPYIIa, PaJuKal, H30MEPHUS, H30MEPbl, TOMOJIOTHYECKHH PsJI, TOMOIOTH,
YIJIEBOJOPOABI, KHCIOPOA H a30TCOJEPKALIHe COEeTHHEHHs, MOHOMED, ITOMHMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKY/ISPHbIE COeJHHEHNS); TeOPHH U 3aKOHBI (TeOpHs CTPOEHHS] OPTaHHYECKHX
Bemects A. M. bBymiepoBa, 3aKkoH COXpaHEHHS MacChl BeIIECTB), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH $3bIK XHMHH, MHPOBO33peHUYECKHe 3HAHHS, JekKallie B OCHOBE IOHHMAaHHS
NPHIHHHOCTH H CHCTEMHOCTH XHMHYECKHX SIBJICHHI, (aKTOTOrHIecKie CBeJAeHHI O CBOHCTBAX,
COCTaBe, MOTy4eHHH U 6e30I1aCHOM HCHOIb30BAHUH Ba)KHEHITHX OPraHUYeCKUX BelecTB B OBITY
H TIPaKTHYECKOH e TeIbHOCTH YeJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHII BBIABIIITH XapaKTepPHbIe MPH3HAKH IOHATHI, YCTAHABIHBATh
HX B3aHMOCBS3b, HCII0Ib30BaTh COOTBETCTBYIOIINE ITOHATHS IIPH OITHCAHUH COCTaBa, CTPOEHUS U
[IPEeBPaLIeHHH OPraHMYECKHX COEAHHEHHH;

c(hopMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHMHYECKYI0 CHMBOJIHKY IS COCTaBJICHHS
MOJICKYIISPHBIX H CTPYKTYPHBIX (pa3BEPHYTOIL, COKPAIEHHOIT) GopMyJI OpraHHYecKHX BellecTB
H YpaBHEHHH XMMHYECKHX PeakIlHil, H3rO0TaBIHBAaTh MOJEIH MOJIEKYI OPraHMYecKHX BelllecTB
JUIS. WUTIOCTPAIMH HX XHMHYECKOT0 H IIPOCTPAaHCTBEHHOIO CTPOEHHS;

c)OpPMHPOBAHHOCTh YMEHUH YCTAHABIHBATEH IIPHHAIEKHOCTh H3YIEHHBIX OpPTaHHMeCKHX
BENIECTB [0 UX COCTaBY M CTPOEHHIO K ONpelel€HHOMY KIacCy/TpyIe coeJIHHEHHH
(yrmeBoJopodbl, KHCJIOPOA H  a30TCOAEPJKAINNE  COENHHEHHS, BBICOKOMOJIEKY/LIPHBIE



COe/IHHEeHHs), JaBaTh UM Ha3BaHHS IO cHcTeMaTHueckoil HoMeHKiIaType (IUPAC), a Takke
MPHBOJIUTh TPHUBHAIBHBIE HAa3BaHUSA OTJC/IBHBIX OPraHMYECKHX BEINECTB (3THIEH, IPOIUICH,
alleTHIeH, STIICHIIHKONb, TIHIEpUH, (eHon, (opMampaern, anmeTadbJernj, MypaBbHHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEHHOBas KHCIIOTa, CTeapHHOBas KHCIIOTa, ITTI0OK03a, pPyKTO3a,
KpaxmMaJl, eJLII0J103a, IJIHIIHH);

C(OPMHPOBAHHOCTh YMEHHUS ONpeNessTh BHIbl XUMHYECKOH CBI3H B OpraHHYECKHX
cOeMHEeHNIX (0/ITHapHBIE H KPATHEIE);

chOpPMHPOBAHHOCTh YMEHHsl MPUMEHSATh MOJIOKEHHS TEOPHH CTPOEHHS OpPraHHIecKHX
BemecTB A. M. bytnepoBa and o0bSACHEHHS 3aBUCHMOCTH CBOICTB BEHIECTB OT MX COCTaBa H
CTPOEHHS; 3aKOH COXPAHEHUS MACCHI BEIIECTB;

chOpPMHPOBAHHOCTE YMEHHH XapaKTepH30BaTh COCTaB, CTpoeHHe, (QH3HYecKHe H
XUMHYECKHe CBOHCTBA THITMYHBIX ITpeJIcTaABUTENIeH PazIMYHBIX KIACCOB OpraHUYeCKHX BEIeCTB
(MeTaH, »TaH, STHJIEH, INPOIMIIEH, alleTHWIeH, OyraaueH-1,3, merwiOyraaueH-1,3, OeHzol,
MeTaHOJI, 3TaHOJI, 3THIEHIIUKOIb, TIHIEPHH, (eHO, alleTalbJer I, MypaBbHHAs H YKCYCHast
KHCIIOTBI, IJIIOKO3a, KpaxXMmaj, [eJIro03a, AaMUHOYKCYCHas KHCIIOTa), HWUIFOCTPUPOBATh
TEHETHYECKYI0 CBA3b MEKIY HHMH YPAaBHEHHSMH COOTBETCTBYHOIIHX XHMHYECKHX PEaKIHH C
HCIIOIB30BaHHEM CTPYKTYPHEIX (DOPMYVII;

chOPMHPOBAHHOCT YMEHHS XapaKTepH30BaTh HMCTOYHHKH YIJIE€BOJOPOJHOTO CHIPBS
(HedTh, TPUPOAHBIH Ta3, Yrojib), CHOCOOBl UX IepepabOTKH U IPAKTHYECKOe MPUMEHEHHE
MIPOJIYKTOB IlepepaboTKH;

chOpPMHUPOBAHHOCTE YMEHHI IIPOBOAHMTHL BHIYHCIEHHS IO XHMHYECKHM YypaBHEHHIM
(Macchl, 00BEMa, KOJMHYECTBA MCXOJIHOIO BEMIECTBA MM IIPOAYKTA PeaKIHH II0 H3BECTHBIM
Macce, 00b€MY, KOJTHIECTBY OJJHOTO H3 HCXOJHBIX BEIIECTB HIH IPOAYKTOB PEaKLHH );

c(hOpMHPOBAHHOCTH YMEHMUIT BIIajIeTh CHCTEMOIl 3HAHHIT 00 OCHOBHBIX MeTO/IaX HaydIHOI O
[IO3HAHMS, HCIIOIB3YEeMBIX B XHMHH IIPH H3YYCHHH BEIIECTB H XHMHYECKHX SBJICHHH
(HaOmrofeHHe, H3MepeHHe, 3KCIHepUMEHT, MOJEIHUPOBAHHE), HCIOJIB30BaTh CHCTEMHBIE
XHMHYeCKHE 3HAHHUA JULI IPHHATHS PEIICHHH B KOHKPETHBIX KH3HEHHBIX CHTYAIlHAX, CBA3aHHBIX
C BellleCTBaMH U HX IMPUMEHEeHHEeM;

c()OpPMHPOBAHHOCTh YMEHHI COOIIO/IaTh MpaBWIa MOJIb30BAHUS XHMHYECKOH IIOCYJI0OH H
1a060paTOPHEIM O00PYAOBAHHEM, a TaKXKe IPABHIA 0OpalleHNd ¢ BelleCTBAMH B COOTBETCTBHH C
HHCTPYKIHUSMH O BBITOTHEHHIO 1a00PaTOPHBIX XUMHYECKHX OIBITOB;

chOPMHUPOBAHHOCTh YMEHHIl IUIAHUPOBATH H BBIMIOJHATE XUMHYECKHUH SKCHEPHUMEHT
(TIpeBpallieHus OPraHHYECKHUX BEIIECTB IIPH HarpeBaHHM, ITOIYYCHHE STHWICHA H HU3YYCHHE €T0
CBOINCTB, KadeCTBEHHbIe PeaKlHH OpraHHYeCKHX BelIecTB, JAeHaTypanus OelKOB IIpH
HarpeBaHHU, 1IBETHbIE PeakIIHH GelIKOB) B COOTBETCTBHH C IpaBHIAMH TeXHHUKH 0e301acHOCTH
npH o0palIeHHH ¢ BENIECTBAMH H JA0OPAaTOPHBIM 000PYIOBAHHEM, NPEICTABIATE PE3YIBTATHI
XHMHYECKOTO SKCIIepHMeHTa B (hopMe 3allHCH YpaBHEHHH COOTBeTCTBYIOINHUX peakIHH H
(hopMyIHPOBATh BRIBOJIBI HA OCHOBE ITHX Pe3yIbTaTOB;

c¢OPMHUPOBAHHOCTh YMEHHIH KPUTHYECKH AHAIH3HPOBATh XUMHYECKYI0 HH(OPMAIHIO,
MOTy9aeMYI0 H3 Pa3sHbIX HCTOYHHKOB (CpeicTBa MaccoBoi HH(popMaIiK, MHTepHeT H APYTHX);

chOpPMHUPOBAHHOCTE YMEHHII COOGTIONATh TIPaBHIA HKOJOTHUECKH II€I€CO00PA3HOTO
MOBEJICHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEIAX COXPAHEHHS CBOErO 3J/I0POBBA H
OKpYXKatomieil MPUPOIHON cpelbl, 0OCO3HABATh OIMACHOCTH BO3/ICHCTBHSA Ha JKUBBIE OPraHHU3MBI
OIlpeJeI€HHBIX OpPraHMYecKHX BelllecTB, IIOHHMad cMbicn nokasarend IIJIK, mosicHaTe Ha
npuMepax crnoco0bl YMEHBIIEHHS U MPEJOTBPalIeHHs HX BPEIHOTO BO3JCHCTBHA Ha OpPTaHH3M
YeJIOBEKa;



JUIS OOyJAaIOUIHXCS ¢ OrpaHHYEeHHBIMH BO3MOJKHOCTSAMH 37I0POBbS: yMeHHEe MHPHMEHSTh
3HaHHs 00 OCHOBHBIX JIOCTYIIHBIX METO/1aX [MO3HAHHS BEIIECTB H XUMUYECKUX SBICHHH,

JUIL CIIeTBIX M CTaGOBUAAIINX OOYJAIONIMXCA: YMeHHe HCIONb30BaTh pelbedHO-
TOYEYHYIO cHCcTeMY o6o3HaveHHit JI. Bpaiing s 3amucn XuMHIecKHX (GopMyL.

11 KJIACC

TIpenmeTHble pe3ylbTaThl OCBOeHHS Kypca «OOmass U HeopraHHYecKas XHMHS»
OTpakaror:

c(OpPMHUPOBAHHOCTL TpeJCTABIEHHI: 0 XHUMHYECKOHl COCTaBIsIONeil ecTecTBEHHO-
HAayYHOH KapTHHBI MHpa, POJH XHMHH B IO3HAaHHH SBJICHHH NPHPOABL, B (OPMHPOBaHHH
MBINUIEHUS U KYJIBTYPhl JHYHOCTH, €€ (YHKIIMOHAIBHON I'PAMOTHOCTH, HEOOXOAUMOH ISt
pelIeHHud IIPAKTHYECKHX 3aJad M 3KOJOIMYEeCKH OOOCHOBAaHHOIO OTHOIIEHHA K CBOEMY
3JI0POBBIO H IIPHPOIHOMH cpejie;

BIaJIeHHe CHCTeMOil XMMHYeCKHX 3HaHHH, KOTOpas BK/IIOYAET: OCHOBOIIOJIArarolHe
MOHATHA (XHMHYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOHUTAIN aTOMOB, HOH,
MOJIEKYIIa, MOJIb, MOJSMPHBIH O00BEM, BaJIEHTHOCTh, AIeKTPOOTPHIATENBHOCTh, CTelleHb
OKHCIEHHS, XHMHYecKass CBS3b (KOBaJeHTHas, HOHHAas, MeTa/UINdYecKas, BOIOPOJIHAs),
KpHCTAUIMYeCKass pemérka, THIBI XHMHYECKHX peaklHil, pacTBOp, 3IeKTPOJMUTHI,
HE3JIEKTPOJIMTEI, 3MEKTPOIHTHYECKAs IUCCOIMAIHA, OKHCIHTENb, BOCCTAHOBHTEIb, CKOPOCTH
XUMHUECKOH  peakIi, XHMHYecKoe paBHOBecHe); TeOpHH U  3aKOHHl  (Teopus
INEKTPOIMTHYECKOH JHCcOIMAalu, nepuogndeckuit 3axkon J[. WM. Menjeneesa, 3akKoH
COXpPaHEHHS MAacchl BELIECTB, 3aKOH COXPAaHEHHA H IIPeBpallleHHd 3HEPIrHU NPH XUMHYECKHX
peaknugax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SA3BIK XHMHH, MHPOBO33peHYECKHE 3HAHHS,
JexalnMe B OCHOBE IIOHUMAHHA [PHYHHHOCTH M CHCTEeMHOCTH XHMHYECKHX SBJICHHII,
(hakToIOTHUECKHE CBeeHHS O CBOMCTBAaX, COCTaBe, MOMyIeHHH H 0e30MacHOM HCIIOIb30BaHHH
BaKHEHIIHX HeopraHHIeCKHX BeIecTB B OBITY H ITPaKTHUYECKOMH IesITeTbHOCTH Je/IoBeKa;

chOpMHPOBAHHOCTL YMEHHIl BBIIBISITH XapaKTepHble MPH3HAKH TIOHSITHI, yCcTaHABIHUBATh
HX B3aHMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIHE ITOHATHA IIPH OIHMCAHHH HEOPraHHYECKHX
BENIECTB H HX IIPeBPalleHHIL;

c(hOpPMHPOBAHHOCTE YMEHHH HCIOJIb30BaTh XHMHYECKYI0 CHMBOJHKY JUIS COCTaBICHHS
dbopMyn1 BemecTB U YpaBHEHHN XHMHYECKHX peakluil, CHCTEMATHYECKYH) HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIE Ha3BaHHA OTHENbHBIX HEOPraHMYECKHX BEIIECTB (YrapHBIM Tas3,
VIJIeKHCIBIH Ta3, aMMHAaK, rameéHas H3BecTh, Heram€Has H3BeCTh, IINTheBas cOJa, IMHPHT H
ApyrHe):;

c(OPMHPOBAHHOCTh YMEHHII ONPE/IC/IATh BAICHTHOCTD H CTENIeHb OKHCICHHSA XHMHYECKHX
3JIEMEHTOB B COeJIHHEHHSX Pa3IMYHOTO COCTaBa, BH XHMHIeCKOil CBA3H (KOBaIeHTHAs, HOHHAS,
MeTaJUIHYecKasi, BOJAOPOJHAsA) B COEMHHEHHSAX, THII KPHUCTaJUTHIECKOH PEeIéTKH KOHKPETHOTO
BelllecTBA (ATOMHAs, MOJIEKY/SIpHAsd, HOHHAS, MeTa/UIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKHX COeTHHEHHH;

chOpPMHUPOBAHHOCTh YMEHHIl YCTaHABIHBATH MMPHHAIIEKHOCTh HEOPTAHUIECKHX BEIeCTB
10 UX COCTaBY K OIpeeN¢HHOMY K/acCy/TpyIuie CoeJUHEeHHH (IPOCThIE BEIeCTBAa — MeTalIbl U
HeMeTaIlThl, OKCHBI, OCHOBAHHS, KHCIIOTHL, aM(pOTepHBle THAPOKCHIBL, COJH);

cOPMHPOBAHHOCTh YMEHHIl pacKpeIBaTh CMBICT IlepHoaHdeckoro 3akona J[. H.
MenzieneeBa M JIEMOHCTPHPOBATH €r0  CHCTEMATH3HPYIOIIYIO, OOBACHHUTEIBHYIO H

MPOTHOCTHYECKYIO () YHKITHH;



chOpMHPOBAHHOCTE  YMEHMIl XapaKTepH3oBaTh JJIEKTPOHHOE CTpOeHHe AaTOMOB
XHUMHYECKHX 371eMEHTOB 14 nepuoioB [lepuoandeckoi CHCTEMbI XHMHYECKHX 371eMeHTOB /. K.
MeHaeneeBa, HCIONB3YS MOHATHI «S-, P-, d-37TEKTPOHHBIE OPOHTATIH», «IHEPreTHIeCKHe
YPOBHI», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOICTB XHMHYECKHX 31€MEHTOB H HX
COeUHEHHI 110 nepuogaM H rpymiaM Ilepuoaudeckoil CHCTEMBI XHMHYECKHX 31eMeHTOB /[ .
MeHnzeneesa;

c(OPMHPOBAHHOCTh YMEHHIH XapaKTepH30BaTh (OMMHCHIBATH) OONIHE XHMHYECKHE
CBOIICTBA HEOPraHWYECKHX BeIIeCTB pa3lIHYHBIX KIACCOB, MOJATBEPAIAaTh CYIIEeCTBOBAHHE
TEHETHYECKOH CBS3M MEXKIy HEOPraHHYeCKHMH BENIECTBAMH C IIOMOIMIBK YpPaBHEHHH
COOTBETCTBYIOIIHX XUMHUECKHX PeaKIIHil;

c(OPMHPOBAHHOCTh YMEHHS KIACCH(QHIMPOBATh XHUMHYECKHE PeaKIHH 0 pa3IHIHBIM
Nnpu3HaKaM (4HCIIy M COCTaBY pearupyrolIuX BelIECTB, TeIUIoBOMY 3(deKkTy peakiuu,
H3MEHEHHIO CTENEHEH OKHCIIEHUS JIEMEHTOB, 00PAaTHMOCTH PEAKIIUH, YIaCTHIO KaTalIH3aTopa);

c(hOpPMHPOBAHHOCTb YMEHUI COCTAB/IITh YPaBHEHHS PeaKINil Pa3IHIHBIX THIIOB, TOJIHEIE
H COKpAIUEHHBIE YPAaBHEHUS peaKlHil HOHHOI0 OOMEHa, YUHTBIBASl YCIOBHS, IIPH KOTOPBIX 3TH
PeaKIuH HIYT 10 KOHILIA;

c(OPMHPOBAHHOCTh YMeHHH MPOBOJHTH pPeakKIHH, IOATBePKIAIONIHe KadecTBeHHBIH
COCTaB pa3JIMYHbIX HEOPraHHYECKUX BeIIeCcTB, pacllo3HaBaTh OIBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIHE B BOJHBIX PaCTBOPaX HEOPIraHHYECKUX BEIIEeCTB;

chopMHPOBAaHHOCTh YMEHHII PAacKphIBAaTh CYIIHOCTh OKHCIHTETHHO-BOCCTAHOBHTETBHBIX
peaxIiuil IocpeACTBOM COCTAB/IeHHS JIeKTPOHHOr0 0ajlaHca dTHX peaKIlHii;

c(OPMHPOBAHHOCTb YMEHHUI 00BACHATH 3aBHCHMOCTh CKOPOCTH XHUMHYECKOH PeaKIuu OT
pPa3IHYHBIX (PAKTOPOB; XapakTep CMEIICHHS XHMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHeIHero Bo3aeiicTBusA (mpuHIm Jle Ilatense);

c(OPMHPOBAHHOCTh YMEHHI XapaKTepHU30BaThb XHMHYECKHE IIPOLIECCHI, IeXkKallue B
OCHOBE MMPOMBIIUICHHOTO TOMTY4eHHsI CePHOH KHCIOThI, aMMHaKa, a Takke ¢()OpMHPOBaHHOCTb
MPeJICTaB/IeHHH 00 OOIIMX HayYHBIX NPHHIHIIAX H IKOJOTHYECKHX MpoOIeMax XHMHYECKOTO
IIPOU3BOJICTBA,

c()OPMHPOBAHHOCTh YMEHHH IPOBOJUTH BHIYHCICHHA C HCIOJb30BAHHEM TIOHSATHS
«MaccoBasi [0l BelecTBaA B pPAacTBOpe», OOBEMHBIX OTHONIEHHH Ta30B IIPH XHMHYECKHX
peakIuAX, Macchl BellecTBa HJIH 00bEMa ra3oB II0 H3BECTHOMY KOJIHYECTBY BelllecTBa, Macce
WM 00bEMY OJIHOIO M3 YYACTBYIONIUX B PEakKIMH BellecTB, TelioBoro s¢dexra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MACCHI BELIECTB, [IPEBPAIIeHH] H COXPaHEHHS SHEPIr HH

c(OPMHPOBAHHOCTh YMEHHII COOIIOIaTh MPAaBHIA IOIB30BAaHHA XHMHIECKOH IIOCYI0H H
1a00paTOpHBEIM 000PYA0BAHHEM, a TaKKe IIPaBIiIa O0palleHus ¢ BelleCTBAMU B COOTBETCTBHHU C
HHCTPYKUHSAMH I10 BBITOIHEHHIO J1a00PAaTOPHBIX XHMHYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHHPOBATh H BBHINOJIHSATh XHMHYECKHH SKCIePHMeHT
(pa3nokeHHe TepPOKCHIA BOAOPOAa B MPHCYTCTBHH KaTaJH3aTopa, OIpeIeleHHe Ccpebl
PAcTBOPOB BeIIECTB ¢ [IOMOIIBI0 YHHBEPCATbHOI0 HHIHKATOPA, BIHSHUE Pa3IHYHBIX (HaKTOPOB
Ha CKOPOCTh XHMHYECKOH PeaKIMH, PeaKIMH HOHHOTO OOMeHa, KauyeCTBEHHbIE DEaKIHH Ha
cyabdar-, KapboHAT- U XTOPUA-aHHOHBI, Ha KATHOH aMMOHHS, PelleHHe SKCIepPHMEHTATbHBIX
3agad mo TemMaM «Mertamwibl» H «HeMeTawlibl») B COOTBETCTBHH C IIpaBHIIAMH TEXHHKH
0€30IacCHOCTH IIpH o0pallleHH! ¢ BelleCTBaMH U 1abopaTOpHEIM 000pyI0BaHHEM, IIPEICTABIATE
pe3yIbTaThl XHMHYEeCKOro SKCIepHMeHTa B (opMe 3allHCH YpaBHEHHIl COOTBETCTBYIOIIHX
peaKxIiuii H GopMYJIHPOBATh BRIBOJIBI HA OCHOBE 3THX Pe3yJIbTaTOB,;



c(OpMHPOBAHHOCTh YMEHHIl KPUTHUYECKH aHAJIH3HPOBaTh XHMHYECKYI0 HH(pOpPMAIHIO,
OTYy4aeMYI0 H3 pa3sHbIX HCTOYHHMKOB (CpeICTBa MAaccoBOH KOMMYHUKanuu, HHTepHeT H
APYTHX);

c(OPMHPOBAHHOCTh YMEHHI CcOOMIOAaTh IIpaBHIA SKOJOTHYECKH IIelecoo0pa3HOro
IOBEACHHA B OBITY H TPYAOBOH JAEATEIbHOCTH B LEAX COXPAaHEHHA CBOErO 3/10pPOBbA H
OKpYKarolien IPUPOIHONA CpeJibl, 0OCO3HABATh OIACHOCTH BO3JEHCTBHSA HA KHUBHIE OPraHH3MBI
OIIpeeIEHHBIX BEINeCTB, MOHAMasA cMblca nokasarens ITJIK, modcHATs Ha mpuMepax cIocoObI
YMEHBILIEHHS U [PeJOTBpPAIIeHHI HX BPEIHOI0 BO3/1eHCTBHS Ha OPraHH3M YeJIOBeKa,

JUIt 00y4JaroImuxcs ¢ OrpaHHYeHHBIMH BO3MOKHOCTSMH 370POBbA: YMEHHE IIPHMEHATH
3HAHHA 00 OCHOBHEIX JOCTYITHBIX METOJAX MO3HAHHS BEIeCTB H XUMHYECKHX SBJICHHH;

JUIL CIIeNBbIX H CcTaGoBHIIMHMX OOYJalONIHXCA: YMEHHE HCIOIb30BaTh penbedHo-
TOYEHHYIO cucTeMy o0o3Havenuit JI. bpaitng js 3amucu XuMudeckux Gopmyst.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC |
Koau4yecTBo 4acoB
Ne HaumeHoBaHHe pa3ieioB J/1eKTpoHHbIe (HH(POBLIE)
Kontpoapnble IIpakTH4eckue ,
n/n M TeM IPorpaMMbl Bcero obpasoBaTe/IbHbBIE Pecypchbl
padoThl padoTsl
Pasgen 1. TeoperHyeckHe 0CHOBBI 0praﬂnqecnoﬁ XHMHH
Sgi:er;ggr;i%i;z:m http://school-collection.edu.ru/
1.1 Opramﬁecéx Cozpmem 3 0 0 https://obr.nd.ru/clientlogin/?ysclid=1120ha0
£2q323775060
A. M. bytnepoa
Hroro no pasgeny 3
Pasnen 2. YrieBoxopoabl
L6 Thibie V1RO 10D Obl http://school-collection.edu.r/
2.1 _paHKaHH yr AP 2 0 0 https://obr.nd.1u/client/login/?ysclid=1120ha0
224323775060
HenpenensHele http://school-collection.edu.ru/
22 YTJI€BOLOPO/IBI: aJIKEHBI, 6 0 1 https://obr.nd.ru/client/login/?ysclid=1120ha0
aJIKagHeHbl, aTKHHBI 270323775060
P http://school-collection.edu.ru/
23 IJ)IeBO . 2 0 0 https://obr.nd.mu/client/login/?ysclid=1120ha0
YHIEBOAORO 22323775060
[IpHpoaHEIe HCTOYHHKH http://school-collection.edu.ru/
24 YTIeBOAOPOIOB H HX 3 1 0 https://obr.nd.1u/client/login/?ysclid=1120ha0
nepepadboTKa 270323775060
Hrtoro no paszgery 13

Paszgen 3. Kuciaopoacoaepxamue opraindeckue coeJHHeHAS




3.1 Crmuptel. @eHon 3 0
ABIeruIbL |
39 KapGonossie 7 0
KUCITOThL. CI0KHBIE
3pHPEI
33 VrieBoanl 3 1
HTtoro no pasneny 13

Pasnen 4. AzoTcoaepikaiine opranndeckme coenHe Husl

http://school-collection.edu.m/
https://obr.nd.rv/client/login/?ysclid=1120ha0gzq323775060

http://school-collection.edu.ru/
https://obr.nd.rv/client/login/?ysclid=1120ha0gzq323775060

http://school-collection.edu.r/
https://obr.nd.rv/client/login/?ysclid=1120ha0gzq323775060

AMHHBI. .
A1 Amﬁmcnoml 3 0 http://school-collection.edu.ru/
) Berxa ’ https://obr.nd.rw/client/login/?ysclid=1120ha0gzq323775060
Htoro no pasaeny 3

Pasgea S. BeicokomosieKy/asipHble coeINHeHHS

51 IDmacrmaccsL ’ 0
Kayuayku. Boinokna
Hroro no pasgery 2
OBHIEE KOJIMYECTBO ‘ 14 5

YACOB IIO ITPOTPAMME |

http://school-collection.edu.ru/
https://obr.nd.rw/client/login/?ysclid=1120ha0gzq323775060




11 KJTIACC

HauMeHOBaHH e Koan4yecTBo 4acoB
:?n pa3iesioB H TeM Beero Konrpoabnble | IlpakTHueckne = DJeKTpoHHBIe (LH(]POBBIe) 00pasoBaTe/bHbIE PeCyPChI
MporpaMMBbI paboTsI padoTsI
Pasgen 1. TeoperHiecKkHe OCHOBbI XHMHH
CrpoeHHE aTOMOB.
Ileproamyeckuii
3aKOH H
11 [Teproamdaeckas 3 0 0 http://school-collection.edu.m/
cCHCTEMA https://obr.nd.rw/client/login/?ysclid=1120ha0gzq323775060
XHUMHYECKHX
ynemeHTOB J[. W
MenpeneeBa
CTpoeHue BellecTsa. y
12 Mnoroobhasme 4 0 0 http://school-colle(?tlon.edp.111f _
https://obr.nd.rw/client/login/?ysclid=1120ha0gzq323775060
BEIECTB
13 XHMHYECKHE 6 1 1 http://school-collection.edu.ru/
peaxImu https://obr.nd.rw/client/login/?ysclid=1120ha0gzq323775060
i 13 http://school-collecj'tion.edp.111/ ‘
https://obr.nd.rw/client/login/?ysclid=1120ha0gzq323775060
Pasnen 2. Heopranmyeckasi XumMus
1 Metart 6 0 1 http://school-collection.edu.ru/
https://obr.nd.rw/client/login/?ysclid=1120ha0ezq323775060
5 HeMe TaImTEL 9 1 1 htt‘[):/fSChOOl-COllet?tiOll.edl:l.l'llf _
https://obr.nd.rw/client/login/?ysclid=1120ha0gzq323775060
)3 CBs13b ’ 0 0 http://school-collection.edu.r/

HCOPraHm4cCKHX H

https://obr.nd.m/client/login/‘?vsclid=1120haOgzq323’??5060




OpTaHHYeCKHX
BEIIIeCTB
http://school-collection.edu.ru/
https://obr.nd.rw/client/login/?ysclid=1120ha0gzq323775060

Hroro no pasgeny 17

Pasgen 3. XuMHuA H :KH3HB

http://school-collection.edu.r/

3.1 Xumus 4 0 0 - B ;
_ HEEE htrps://obr.nd.m/cllent/lqgm/?ysclld=1120h30;z_zg323775060 ]
Hroro o pasnery 4
OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME




ITIOYPOYHOE INTAHHPOBAHHE
10 KJIACC

Ne

i Tema ypoka

IIpeameT opranuyeckoit
XHMHH, €€ BO3HUKHOBEHHE,
pa3BUTHE U 3HAYEHHE

Konn4iecTBo 9acoB

Bceero

Konrpoabubie IIpakTmieckue

padoTsl paboTbl

DeKTpoHHbIe MH(PPOBBIe 00pa3oBaTeIbHBIE
pecypcbl

https://www.vyaklass.ru/SchoolClass?from=menu

IIpencrasinenue o

KJIaC CH(HKAITHH
OpTraHHYe CKHX BEIeCTB.
Homenkiarypa
(cucTemaTHYeCKas) H
TPHBHATbHBIE HA3BAHHA
OpTaHHYeCKHX BEIeCcTB

https://www.vaklass.ru/SchoolClass?2from=menu

IIpencrasienue o
KJIacCHpHUKAITHH
OpPraHHYECKHX BEIIECTB.
Homerknatypa
(cucTeMaTHUeCKas) U
TPUBHAJIbHBIE HA3BAHUS
OPTaHHYECKHX BEIIECTB
Teopus ctpoeHus

OpPTraHHYE CKHX COEIMHEHHH A.
M. BytiepoBa, eé OCHOBHBIE
IOJIOKE HUS

AJIKaHBI: COCTaB U CTPOEHHE,
TOMOJIOTHYECKHI PSIT

https://www.yaklass.ru/SchoolClass?from=menu

https://www.vaklass.ru/SchoolClass from=menu

https://www.yaklass.ru/SchoolClass?from=menu




MertaH U 3TaH — MPOCTEHIIHE
IIpeICTaBUTEIH aIKaHOB
AJTKEHBI: COCTaB M CTPOEHHE,
CBOHCTBA

DOTHIEH U NPOIIIEH —

r[pocreﬁnme I[IpeaCcTaBUTEIIH
AJIKEHOB

https://www.yaklass.ru/SchoolClass?from=menu

https://www.yaklass.ru/SchoolClass?from=menu

https://www.yaklass.ru/SchoolClass?from=menu

10

11

12

13

14

15

IIpaxkTueckasq padora No 1.
«[TonydeHnne 3TUiIeHa U
H3Y4YEHHE €T0 CBOHCTBY
Ankanuensl. bytaauen-1,3 u
MeTHIOyTagueH-1,3.
[TorydeHne CHHTETHYECKOTO
KaydyKa H Pe3HHbI

AJIKMHBI: COCTaB H
0COOEHHOCTH CTPOEHHUS,
TOMOJIOTHYECKHH PAL.
AlleTHIIEH — NPOCTEHIITHA
IpeICTaBUTE b AIKHHOB
BorunciieHns 110 ypaBHEHHIO
XMMHYECKOH peaKInu
ApeHsl: 6eH301 U TOIYOIL
ToxcHuHOCTH apeHOB
T'eHeTHUecKas cBI3b
YIJIEBOJOPOIOB,
MMPHHAIEKANINX K
Pa3IHYHBIM KJIaccaM

[IpupoIHBIe HCTOYHUKH

https://www.vaklass.ru/SchoolClass?from=menu

https://www.vaklass.ru/SchoolClass?from=menu

https://www.vaklass.ru/SchoolClass?from=menu

https://www.yvaklass.ru/SchoolClass?from=menu

https://www.yaklass.ru/SchoolClass?from=menu

https://www.vaklass.ru/SchoolClass?from=menu

https://www.yaklass.ru/SchoolClass?from=menu




16

YIJIEBOAOPOAOB: IPHPOIHBII
a3 H NOITyTHbIe HedTAHbIE
rasbl, HeThb U IIPOIYKTEI €€
repepabdoOTKH

[IpupoHBIle HCTOYHUKH
YTJIEBOAOPOAOB: IPHPOIHBII
ra3 u MOIyTHbIe HedTIHbIE
rassl, He()Th H IPOIYKTEI €€
nepepadoTKH

https://www.yaklass.ru/SchoolClass?from=menu

17

18

KonTtponpHas padora mo
paszaeny «YTJIeBOJOPOIb»
[IpenenbHble 0JHOATOMHBIE
CIIHPTHI: METAHOIT H 3TaHOJ.
Bonoponnas cBs3b

https://www.yaklass.ru/SchoolClass?from=menu

https://www.vaklass.ru/SchoolClass?2from=menu

19

MHoroaToMHBbI€ CITHPTHI:
STIJICHTJIHKOIIb H TIIHI[EPHH

https://www.yaklass.ru/SchoolClass?from=menu

20

21

22

MeHo: cTpoeHNe MOJIEKYITHI,
(bH3HIeCKHe U XHMHYE CKHE
CBOJICTBA, IPUMEHEHHE

Anpaeruisl: opManpaeraa u

aneranbaerui. AIETOH

OIHOOCHOBHEIE TIPeJieIbHEIE
KapOOHOBbIE KHCIOTHI:
MypaBbUHAA H YKCYCHas

https://www.vaklass.ru/SchoolClass?from=menu

https://www.yvaklass.ru/SchoolClass?from=menu

https://www.yaklass.ru/SchoolClass from=menu

23

24

IIpakTiueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOH KHCIJIOTBD»

CreapuHoBasd H OJIEHHOBas

https://www.yaklass.ru/SchoolClass?from=menu

https://www.yaklass.ru/SchoolClass?from=menu




25

KHCIJIOTHI, KaK IpeJICTABUTENH
BBICIIHX KAPOOHOBBIX KHCIOT
MbpU1a KaK COJIH BBICIITHX

KapOOHOBBIX KHCIIOT, HX
MoloIee JelCTBHE

https://www.yaklass.ru/SchoolClass?from=menu

26

CioxHbIe 2pHPBI Kak
MIPOU3BOIHBIE KaPOOHOBBIX
KHCTOT. ' HAPOIH3 CIOKHBIX

3(HpoB

https://www.vaklass.ru/SchoolClass?from=menu

21

28

JKMpsl: THApOIH3,
MpUMeHeHHe, OHOIorHIecKas
POJIb KUPOB

VII1eBOJIBI: COCTAaB,
Kraccudukarmms. BaxHeme
IpeICTaBUTENHU : TJII0KO3a,
¢bpykTO3a, caxapo3a

https://www.vaklass.ru/SchoolClass?from=menu

https://www.yvaklass.ru/SchoolClass?from=menu

29

KanM‘dJI H IEJII0103a KaK
IIPHPOOHBIC IIOJIHMEPEI

https://www.vaklass.ru/SchoolClass?from=menu

30
31

32

KoHTtponpHas pabdora 1o
paszaeny
«Kucnopoaconepsxaniue
OpTaHHYeCKHe COeTHHEHII»

AMHHBI: METHJIAMHH H aHHWIHH

AMHHOKHCIOTEI KaKk
amM(poTepHBIe OpraHHYeCcKHe
COCIHMHEHHS, HX
OHOIOrHUecKoe 3HaueHHe.
TlenTuns

https://www.yvaklass.ru/SchoolClass?from=menu

https://www.yaklass.ru/SchoolClass from=menu

https://www.yaklass.ru/SchoolClass?from=menu




33

beJku Kak MpUPOTHEIE
BBICOKOMOJIEKYTIIPHBIE 1
COeIHHCHHSA

https://www.yaklass.ru/SchoolClass?from=menu

34

35

OCHOBHBIE ITOHATHS XHUMHH
BBICOKOMOJIEK YIISIPHBIX 1
cOoeITHHeHHI

OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYISIPHBIX
coeauHennil. [TmactMaccsl,
KaydyKH, BOJIOKHA

OEI_HEE KOJIMYECTBO YACOB
I10 IIPOI' PAMME

35

https://www.yaklass.ru/SchoolClass?from=menu

https://www.yaklass.ru/SchoolClass?2from=menu




11 KJTIACC

Ne

n/m

Tema ypoxka

Koan1ecTBo 4acos

Bcero

KonTpoasasie = IIpakTHuyeckmue

padoThI

paboThI

J/1eKTpoHHbIe HU(pOBbIe
odpa3oBaTe.IbHbIE PeCypPChI

XHUMHYECKHH 7IeMeHT. ATOM. DIeKTPOHHAs
KOH(UT ypaIus aToMOB

https://educont.ru/courses/list?

[lepunomueckuii 3akoH u [lepnoanyeckas
CHCTEMa XHMHYecKHUX 31eMeHToB J[. K.
Menaeneesa, HX CBA3b C COBPEMEHHOM
TeOpPHEH CTPOEHHS aTOMOB

3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB
XHMHYECKHX 37IEMEHTOB H UX COEIUHEHHI 110
TpymIaM U nepruojaM. 3HaueHHe
MEPHOINYECKOT 0 3aKOHA H CHCTEMBI
XHMH4YecKux srneMeHTOB /[.U. MeHeneeBa B
Pa3sBUTHH HaYKH

Crpoenue BemecTBa. XHMHYECKas CBA3b, €€
BH/Ibl; MEXaHH3MBI 00Pa30BaHHA
KOBaJIEHTHOH CBA3H. Bomopo/iHas CBI3b

https://educont.rw/courses/list?

https://educont.ruw/courses/list?

https://educont.ru/courses/list?

BaneHTHOCTB. D/1€KTPOOTPHUIIATEIBHOCTE.
Crenenp okucinennd. Bemectsa
MOJIEKYJIIPHOT'O H HEMOJIEKY/IAPHOT'O
CTPOEHHS

IlonATiE O AHCIIEPCHBIX CHCTEMAX.
UcTHHHBIE H KOJUIOUJHBIE PACTBOPHL.
MaccoBas 10711 BEILIECTBAa B PaCTBOPE

Knaccudukaimsa 1 HOMeHKIIaTypa

https://educont.ru/courses/list?

https://educont.ruv/courses/list?

https://educont.ru/courses/list?




HCOpPraHH4YCcCKHX coeuHeHu. [ eHeTHYeCKas
CBA3b HEOPraHHICCKHX BCIICCTB, pa3THIHBIX
KIacCcoB

10

Knaccugukaimsa XHMHIeCKHX PeakInii B
HeOpPraHUYeCKOH U OpraHHYecKoi XHMHH.
3aKOH COXPaHEHHS MacChl BEIIECTB; 3aKOH
COXPaHEHHS H IPEBPAIEHHS YHEPTUHU IIPH
XUMHYECKHX peaKIHAX

CkopocTb peakini. OOpaTHMBbIE peaKITHH.
XUMHYECKOE pAaBHOBECHE

[IpaxTrueckas paGora Ne 1. «BnusiHue

Pa3THYHBIX (aKTOPOB Ha CKOPOCTH
XUMHYECKOil peaKIHu»

https://educont.ruw/courses/list?

https://educont.ruw/courses/list?

https://educont.ruw/courses/list?

11

12

OneKkTpornuTHYecKasd aucconuanus. Ilonsatue
0 BOJOPOIHOM IoKka3atese (pH) pactBopa.
Peakinn norHoro ooMeHa. [ maponns
OPraHHYeCKHX H HEOPraHHYECKHX BellecTB

OKHCINTEIBHO-BOCCTAHOBHTEIHEIE
peakiuu. IIoHsaTHe 00 31eKTpoH3e
pacIIaBoOB H PACTBOPOB cOleN

https://educont.rv/courses/list?

https://educont.ru/courses/list?

13

14

15

KontpobHas pabora 110 pasjueny
«TeopeTHYeCKHE OCHOBBI XUMHID)

Mertaiutel, HX IO/IOXKeHHe B IIepHoau4IecKoi
CHCTEME XHMHYeCKHX 371eMeHToB J[. M.
MeHnzneneesa H 0COOEHHOCTH CTPOEHHS
atoMoB. O0mHe ¢pu3HIecKue CBONCTBA
MeTaJUIOB

CIutaBbl MeTAJUIOB. DIEKTPOXUMHYECKUI PsiT

https://educont.rw/courses/list?

https://educont.ruw/courses/list?

https://educont.ru/courses/list?




HaIIpH}KeHHﬁ METAJLIIOB

16

17

18

19

XHUMHYECKHEe CBOHCTBA BaKHEHIIIHX
METaJUIOB (HAaTPHii, KaJIni, KaabIlHii, MarHHIi,
AITFOMHHHIT) H HX COeTHHEHHIH

XHUMHYeCKHE CBOMCTBA XPOMa, MEIH H HX
COeANHEHHH

XHUMHYECKHE CBOHCTBA IIHHKA, Kelle3a H HX
COeIHHEeHHI

[IpaxTtrueckas padora Ne 2. "Pemenne

SKCIIEPHUMEHTAJIbHBIX 3a/1a4 110 TeMe
«MeTtawie»"

https://educont.r/courses/list?

https://educont.ruw/courses/list?

https://educont.ruw/courses/list?

https://educont.ru/courses/list?

20

21

HemeTasisl, HX IOI0KEHHE B
Ilepuou4eckoii cucTeMe XUMHYECKHX
aneMeHToB /1. 1. MeHneneeBa u
0COOEHHOCTH CTPOEHUSI aTOMOB
Ou3H4IeCKHEe CBOHNCTBA HEMETAJLIOB.
AJIOTpOIHS HeMeTaJLIoB (Ha IpHMepe

KHCI0poJa, cepbl, Gpocdopa u yriaeponaa)

https://educont.r/courses/list?

https://educont.rw/courses/list?

22

XuMHUeCKHe CBOICTBA raJIOT€HOB, CEPHI H HX
COEeIHHEHHIT

https://educont.rv/courses/list?

23

Xumuueckre cBOiCTBa a301a, hocodpa u ux
COeTHHEHHIT

https://educont.rw/courses/list?

24

XHUMHYECKHEe CBOMCTBA yIiIepo/ia, KpeMHHS H
HX cOeJHHEeHHH

https://educont.rnv/courses/list?

25

26

[IpuMeHeHHe BaKHEHIINX HEMETaIOB H HX
COeIHHEHHIT

O0o0uIeHHe U cUcTeMaTH3allNs 3HAHHIH 110
TeMe «HeMeTaiely». BerducieHnd o

https://educont.ruw/courses/list?

https://educont.ruw/courses/list?




YPaBHCHINIM XHMHYECKHX pea:[{um}i bil
TEPMOXHMHYCCKHE pacqém

IIpaktudeckas padora Ne 3. «Pemenue

[TPOI'PAMME

27 SKCIIEPHMEHTAJIBHBIX 3a/1a9 IT0 TeMe 1 https://educont.rw/courses/list?
"HemeTamusl"»
KontponpHas padora no reMam «MeTawisn» :
28 1 https://educont.i/courses/list?
U «HeMeTamisl»
29 i e 1 https://educont.rw/courses/list?
Heopranndeckue 0 OpraHH4IecKHe OCHOBAaHHUS
AmpoTepHBIe HeOpPraHHYeCKHe H
30 OPCAETIBCRER cORTR AT, L ENETHaacKal 1 https://educont.r/courses/list?
CBfA3b HEOPTaHHYECKHX H OPTaHHIECKHX
BEIlleCTB
Poie xumnu B o0ecnedeHHH 3K0I0THIECKOH,
31 AHEePreTHYecKOo H MUIIEBOH 0e30MacHOCTH, 1 https://educont.rw/courses/list?
Pa3BUTHH MeTUITHHEI
IIpencrtaBienust 00 0OIIMX HAYIHBIX
32 MIPHHIUIIAX IPOMBIIUIEHHOTO ITOTYYeHIA 1 https://educont.r/courses/list?
BaKHEHIIIHX BEILECTB
33 YenoBek B MHpE BEIeCTB H MaTePHAIIOB 1 https://educont.rw/courses/list?
34 XuMus U 310pOBbE UeI0BeKa 1 https://educont.r/courses/list?
OBIIEE KOJIMYECTBO YACOB ITO 4




YYEBHO-METOJHUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOT' O
IIPOINECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPHAJIBI VI VUEHHKA

* Xumus, 11 kmace/ Pymsutuc I'E., @enpavan O.I'., AKiinoHepHoe 001ecTBO
«H3parensctBo «lIpocBemenne»
Ilepuoanueckas cucreMa XuMudeckux 3rneMeHToB J[. MM MeHneneeBa, Ta0mia

PacTBOPHMOCTH, BHeICI‘_[)OXHMH‘IeCI{Hf;I PO HAIIPSUKEHIA METAJIJIOB.

METOUYECKHE MATEPHAJIBI /UIA VUUTEJIA
https://prosv.ru/_data/umk/7435/toc_20-0301-01 pdf

https://urok.apkpro.ru/?ysclid=1llvy3sy6e390144130

I PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCHI H PECYPCBI CETH
HHTEPHET

https://educont.ru/?7utm_source=eljur

https://edu.skysmart.rw/

https://resh.edu.nv/

https://www.yaklass.rw/

https://sites.google.com/site/himulacom/

http://school-collection.edu.ru/

https://foxford.ru/wiki/himiya



