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INOACHUTEJIBHASA 3AIINCKA

ITporpamma 1o XMMHUHU Ha yPOBHE OCHOBHOT'O O0ILIET0 00pa30BaHUs COCTABIECHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (herepanbHOM
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[Iporpamma 1o XxuMuM AA€T TMPEACTABICHHE O IENsIX, OOIIeH cTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOIIMUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NPEIMETHOE COIEpkKAHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero o Kiaaccam U
CTPYKTYpPUPOBAHUE IO pa3jieJaM U TeMaM MPOrpaMMBbl [0 XUMUH, ONPEAEIseT KOJINUYECTBEHHbBIE
Y KQUeCTBEHHBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUCHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUYaIOIINXCs, ONPEAeIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3aiun
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTelIbHOW MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero oOpa3oBaHMsl, a TakKe TpeOOBaHWUU K pe3yibTaTaM OOYy4YeHUs XUMHUH Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YUeOHO-IIO3HABATEIHHON AESITENbHOCTU
00ydJaromerocs o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHME XUMUU CIYKUT OCHOBOM AJi1 POPMUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, €ro
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMUEHN
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUH BEILECTB B MIPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCcKoi, MUIIEBOM U 3KOJIOrMYecKor 6e30MacHOCTH, MPOOJIEM 3JpaBOOXPAHEHHUS.

I/I3y‘{eHI/IC XUMUU:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUECKUX CIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘IC6HOI\/’I JCATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX n
HCCIICIOBATEILCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HU, TaK U B
poeCCHOHAIBHON e TEIHFHOCTH;

3HAKOMHUT CO CHEUU(UKON HAaydyHOTO MBINUIEHHS, 3aKJIaJbIBAa€T OCHOBBI LIE€JIOCTHOTO
B3IUIAJa HAa E€JUHCTBO IIPUPOABI U  4YEIOBEKA, SBIAETCA OTBETCTBEHHBIM  JTaIllOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aroLIXcs;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOIOTUYECKOE OOpa3oBaHUeE
o0yyJaronuxcs.

JlanHble HampaBiieHHs B OOYYEHHH XMMHU OOECIEUMBAIOTCS CHEHM(PUKON COIepKaHMs
yueOHOro MpeiMeTa, KOTOPBIH SIBIISIETCS eAarorn4eck aJanTHPOBaHHBIM OTpakeHHEM 0a30Boi
HayKU XMMUU Ha ONPEIEIEHHOM dTarle €€ pa3BUTHSL.

Kpr XUMHHU Ha YPOBHC OCHOBHOT'O O6H_ICPO 06pa303aH1/1;1 OPHUCHTHUPOBAH Ha OCBOCHUC
06y‘I310H.[HMHCSI CHUCTCMBbI IEPBOHAYAJIbHBIX MMOHATHH XUMHH, OCHOB HGOpFaHquCKOﬁ XUMHUU U
HCKOTOPBIX OTACJIbHBIX 3HAYUMBIX MOHATUM opr: AHUYECKON XUMUH.



CrtpykTypa coiepaHusi IpOrpaMMbl 10 XMMHHU C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepixaHue CKIQAbIBACTCS U3 CUCTEMbI MOHATHH O XMMHYECKOM
AJIIEMEHTE M BEIIECTBE M CHUCTEMBl IOHATUH O XuUMHUYecKoW peakuuu. O0e 3TH CHCTEMBbI
CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUITY MOCIEAOBATEILHOTO Pa3BUTHS 3HAHUW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;
— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TPENCTaBICHHUIA 00 IEKTPOIUTUICCKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHUA PacCMAaTpHUBAOTCA Ha OCHOBC OMIIMPHUYCCKU IIOJYYCHHBIX H
OCMBICJICHHBIX q)aKTOB, Pa3BHUBAIOTCA IMMOCJIICAOBATCIIBHO OT OAHOI'O YPOBHSA K APYTOMY, BBIIIOJIHAA
q)YHKI_II/II/I OOBSICHEHHS U MMPOTHO3UPOBAHUS CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEM MMPAKTUYCCKOT'O
MPUMCHCHUA U TOJTYUCHUSA N3YyHaCMbIX BCIICCTB.

OcBocHHE MPOrpaMMBI TI0 XHMHH CIIOCOOCTBYeT (HDOPMHUPOBAHHIO TIPEACTABICHUS O
XUMHYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpAa B JIOTHKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOLIEHHUs K HAYYHOMY 3HAHUIO U METOJaM [O03HaHUs B Hayke. M3yueHne xumun
MIPOMCXOIUT C TIPUBIICYCHUEM 3HAHHI U3 PAHEE U3YUCHHBIX YICOHBIX MpeaMeToB: «OKpyKarOIuit
MUp», «buomnorus. 5—7 kiaccsd» U «Pu3nka. 7 Kiace.

[Tpy n3yuyeHn XUMHUM TPOUCXOAUT (GOPMHUPOBAHNE 3HAHUH OCHOB XMMUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTo IpeaMmeTra COCTOMT B (pOPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS IPU N3YYEHHUH BEIECTB M XUMUYECKUX pEaKiuil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
IIO3HABATEJILHON U y4eOHO-HCCIIEJ0BATENIBCKOM 1eATEIbHOCTH, OCBOEHUH MPaBUJI OE€3011aCHOTIO
oOpalleHus C Bel[eCTBAMU B MIOBCEIHEBHON KU3HH.

[Tpy u3ydeHHH XUMHMM HAa YpPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs BaXKHOE 3HAYCHHE
NPUOOPENH TaKKe LIETH, KakK:

—(bOpMI/IpOBaHI/Ie HUHTCJUICKTYAJIbHO pa3BI/ITOI7I JJUYHOCTH, TOTOBOH K CaMOO6pa3OBaHI/IIO,
COTPYAHUYICCTBY, CAMOCTOATCIIBHOMY IIPUHATHIO peIJ_ICHI/II\/’I., CIIOCOOHOI AnalTUPOBATBCA K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

— HallpaBJICHHOCTh OOYYCHHSI HAa CHCTEMaTHYEeCKOE MPHOOIICHWE OOYyJaroImuXxcs K
CaMOCTOSITENIbHOW ~ [MO3HABATEIbHOM  JCATENBHOCTH, HAYYHBIM  METO/JaM  ITO3HAHMSA,
(hOpMUPYIOLTUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

—o0ecreyeHne YCIOBHM, CHOCOOCTBYIOIIMX TPHOOPETEHUIO OOYYaIOUIMMHCS OIBITa
pa3HOOOpPa3HOI NESTENLHOCTH, MO3HAHHUS W CAMOIIO3HAHMsI, KIIIOYEBBIX HABBIKOB (KITHOYEBBIX
KOMITETEHIIHI), UMEIOLINX YHUBEPCAIbHOE 3HAYCHUE ISl PA3INYHBIX BHJIOB JIESTEIBHOCTH;

— opmupoBanue o011l (YHKIIMOHATHHOW U €CTECTBEHHO-HAYYHOU T'PaMOTHOCTH, B TOM
YHCIie YMEHHUH OOBSCHATH U OIICHUBAThH SBJICHUS OKPY)KAIOIIET0 MUPA, UCIIONIb3Ys 3HAHHSI U OTIBIT,



NOJy4EeHHBIE MIPU U3YyYCHUHM XMMHUH, MPUMEHATh MX NPHU PEIIeHHH MPOoOJeM B MOBCETHEBHOM
JKU3HU U TPYJIOBOM IEATENBHOCTH;

—(opmupoBanmne y 00yJarommxcs ryMaHUCTUYECKUX OTHOILIEHHUH, MOHUMAaHUS EHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH I€1ecOo00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00Y4YEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUIIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00yueHUsI.

OO11iee YMCIIO YacoB, OTBEJACHHBIX JUISI U3YyYCHHS XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctapiser 136 vacos: B 8 kiacce — 68 vacos (2 yaca B Henento), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA
8 KJIACC
IlepBoHaya/IbHbIE XMMHYECKHE IOHATHUSA

[Ipeamer xumuu. Ponb XUMHM B KM3HM 4YellOBeKa. XMMHUsS B cuUcTeMe HayK. Tena u
BellecTBa. u3znueckre CBOMCTBA BEIIECTB. ATpEeraTHoe COCTOIHUE BenecTB. [lonsTre o MmeTogax
no3HaHus B XuMuU. YucTele BemecTBa u cmecu. CriocoObl pa3aenenus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 1eMeHThl. CHMBOJIBI XUMUUECKUX 3JIEMEHTOB. [IpocThie
U CJIO’KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunueckast popmyia. BareHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHas aroMHas Macca. OTHOCHUTENbHas MOJEKYJSpHas Macca.
MaccoBas 10J11 XUMHUYECKOT'0 DJIEMEHTA B COCAMHEHUU.

KonuuectBo Bemecta. Monb. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA, MACCHI U YK CIIA
CTPYKTYPHBIX €UHUII BelecTBa. PacuéTel mo hopmynaM XUMHUYECKUX COCTUHEHUM.

dusnyeckue M XUMHUYECKHE SIBJICHHSA. XUMHUYECKas pcakuuga u eé IMPU3HAKH. 3akoH
COXpaHEHMsI MaCChl BEIIeCTB. XuMudeckue ypaBHeHUs. Kinaccudukarms XuMUYecKux peakiuui
(coenuHeHus, pa3IoKeHUs, 3aMeIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm

3HaKOMCTBO C XMMHYECKOH MOCYJOH, MpaBWiIaMu paboOThl B JabopaTopuu U MpUEMaMH
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAO0JeHne (PU3NUYECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYNKe, KHIIEHUE M KOHJIEHCAIUsl BOJIbI) U XMMHUYECKUX (TOpEHHE CBEuH,
IPOKAJIMBaHUE MEAHOM MTPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KUCIIOTOM) sSiBIeHu, HaOIroieHue u
OIMCaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokeHHe caxapa, B3auMoJIeHCTBUE



CepHOW KHUCIIOTHI C XJIOpUAOM Oapusi, pasznoskeHue ruapokcuaa menu (1) mpu HarpeBanuw,
B3anMoJieiicTBHe Xkele3a ¢ pacTBopoM coiu Meau (1I), n3ydyenue cnoco6oB pasneneHus cMecei:
C TIOMOINBIO MarHura, (QWIBTPOBAaHHWE, BBHIMAPHBAHME, AUCTWILUIANMSA, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU IMOBAPEHHOH COM, HAOIIOAECHUE M ONMHUCAHUE PE3YJIbTAaTOB MPOBEACHUS
OIBITA, WIIIOCTPUPYIOILETO 3aKOH COXPAaHEHHs MAacChl, CO3JAHUE MOJCIECH MOJIEKYJI
(IIapocTepIKHEBBIX ).

Ba:xuneiimue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Boznyx — cmech rasos. CocraB Bosnyxa. Kuciopox — 31€MEHT M IIPOCTOE BELIECTBO.
Haxoxnenne kucinopona B mpupoje, GU3n4eckue U XUMHYECKHEe CBOMCTBA (pEaKkIMi TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIIIeHHOCTH. KpyroBopot kucinopoga B mpupozae. O30H — autoTporiHas MOJU(PHUKAIHS
KHCIIOpOJa.

TemnoBoit 3pdexT XUMHUYECKOW peaklud, TEePMOXUMHUYECKHUE YypaBHEHUS, 3K30- U
SHAOTEPMHUYECKHUE peakuu. TOMIUBO: Yroib M METaH. 3arps3HeHHe BO3yXa, YCHIICHHUE
MapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bognopon — anemeHT 1 npocroe BemecTBo. Haxoxaenue Booposaa B mpupoae, Gpuznyeckue
U XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOoObI oyyeHus. Kuciots! u comu.

MounsipHblii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM.

®uznueckue cBoucTBa BOJbl. Boja kak pactBoputenb. PactBopwl. HacellieHHbIE U
HEHACBIILIEHHBIE PacTBOpPbI. PacTBOpUMOCTH BemiecTB B Boje. MaccoBasi [10J1s1 BellleCTBa B
pactBope. XuMHYECKHE CBOMCTBAa BOJbl. OcHOBaHMS. Poiib pacTBOpPOB B MPHUPOJEC U B KUZHU
yenoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa UM OYMCTKA
MPUPOAHBIX BOI.

Knaccudukanuss neopranmueckux coeauHeHud. Oxcunpbl. Kimaccudukanuss OKCHIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OoKcuI0B. U3NUECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okcuIoB.

OcHoBanns. Krmaccudukamuss OCHOBaHM: IMIETOYM M HEPACTBOPUMBIC OCHOBAHUA.
Homenxknarypa ocHoBanuii. dusznueckne M XHMHYECKHE CBOMCTBA OCHOBaHuU. [lomydenue
OCHOBaHHUH.

Kucnoter. Knaccudukanus xucinor. Homenkiarypa kucior. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coneit. dusnueckne u XuMU4ueckne cBoicTBa cosieid. [lomyuenue
coJei.

I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COETUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJICIEHUE COAEp KaHUs KUCIOpO/a B BO3JyXe, NOJyYeHHEe, COOMpaHHe,
pacrio3HaBaHME W HU3Yy4YEHHE CBOMCTB KHCIOPOZa, HAOIIOJACHHWE B3aWMOJICHCTBHS BEIIECTB C

KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHUe, paclio3HaBaHHE U



W3y4eHUE CBOWCTB BoaOpona (TOpeHme), B3auMmojeicTBUE Bojopona c¢ okcugom memu (D)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEpUaIoB), HAOI0eHIEe 00pa31IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBUE BOJABI C METaUlaMH (HAaTpUEM U KajblueM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIIEOBaHUE OOPa3I[0B HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHJUKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYeH, M3ydeHue
B3anmMoeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOil KHCIOTHI, KUCIOT C METallIaMH, pEaKuit
HEUTpalHu3aIuu, MOJy4YeHNEe HEPACTBOPUMBIX OCHOBAHHM, BEITECHEHHUE OJTHOTO METalljia IPYruM
U3 PacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad N0 TeMe «BaxHeimme Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Hepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemernros /. WU.
MenneneeBa. CTpoeHue aToM0OB. XUMUYECKasl CBSI3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakiumn

[IepBrie monbITKM Ki1acCU(UKALIMKA XUMHUUECKHUX 3JIeMeHTOB. [IoHsATHE O Irpynmnax cXOJHbIX
AJIEMEHTOB (II€JI0YHbIE U IIEJI0YHO3EMETbHbIE METaILIbl, FAJIOTeHbI, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIE OKCUIBI U TUAPOKCUIBIL.

Ilepuonnueckuii  3akoH. llepuommueckas cucrtema XUMHUYECKHX diemMeHTOB [l
U. Menneneesa. KopoTtkonepuonnas u JumHHonepuoaHas ¢opmsl [leprnoandeckoil cucTeMbl
xumuyeckux anemeHToB J[. W. MengeneeBa. Ilepuogsl u rpynmnbel. DuU3MYECKUld CMBICIH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX sifiep. 3oTombl. DnekTponbl. CTpoeHue 2JIeKTPOHHBIX
o0Oosouek atoMoB TiepBbIX 20 Xumuuyeckux dnemMeHToB Ilepumonmyeckoit cucremsr /.
N. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO JIEMEHTA IO €ro MOJ0KeHU0 B [leproanyueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAaM U IIEPUOJIAM.

3nauenue [leproanyeckoro 3akoHa u Ilepuoguveckoil CUCTEMBI XUMHUECKUX JIEMEHTOB
JUISL pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yu€HbIil U TpakIaHKH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHbBIC pCaKkuuu. Hpoueccm OKHCJICHUA
1 BoccTaHOBJICHU. OKUCIUTENIM U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:
M3y4eHHEe 00pa3IloB BEIIECTB METAIIOB M HEMETAILJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT U [IeJioued, MPOBEIACHHE OIBITOB, HIIIOCTPUPYIOLUIUX TMPUMEPDI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHHUE, PEAKIIUH PA3JI0KEHUS, COETUHEHMS).

Mesicnpedmemmuuie ceasu



Peanmaunﬂ MCKIIPECAMETHBIX CBsA3CH IIpru U3y4YCHUU XHUMHUU B 8 kmacce OCYHICCTBIIACTCA
Yepe3 UCII0JIb30BaHUEC KAaK O6H_[I/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTI/II\/'I, SABJIIOIINXCA
CUCTCMHBIMH JJI OTACJIIbHBIX NPEAMETOB €CTECCTBCHHO-HAYYHOT'O ITUKJIA.

OO01re ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
MU3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ], HW30TOIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPHUYECKUH 3apsi, BEIIECTBO, TeI0, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

I'eorpadust: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOBI, TIOJIE€3HbIE HCKOTIAEMBIE,
TOILTUBO, BOJIHBIEC PECYPCHL.

9 KJIACC
BemecTBo 1 XUMHYECKasi peaKIust

HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘leCKaH cucreMa XHMMHUYCCKHUX  OJICMCHTOB I[
H. Menneneena. CTpOeHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B HM3MEHCHUM CBOHCTB XMMHYCCKHX
SJICMCHTOB IICPBBIX Tpex nepruoaoB, Kalivid, KaJIbOUA W HUX COCIUHCHHH B COOTBETCTBHUHM C
IIOJIOKCHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM X ATOMOB.

CTpOCHI/IC BCIICCTBA: BHAbBI XUMHYECKON CBSI3U. THIIBI KpUCTAJTNINYCCKUX peH_IéTOK,
3aBHCHUMOCTH CBOMCTB BE€IICCTBA OT THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ pCIHéTKI/I n BUAA XHUMHYCCKOM CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHMX BeEIIeCTB. XHMUYECKHE CBOICTBa
BEILECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHMM, I€HETHUYECKas
CBSI3b HEOPTraHNYECKHUX BELIECTB.

Knaccudpukanus XuMuyeckux peakiyil Mo pa3auyHbIM IpHU3HAKaM (II0 YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEILIECTB, [0 TEIIOBOMY 3((DEKTY, IO U3MEHEHUIO CTENICHEH OKHCIIEHUS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajaus3aropa). OJK30- H
SHJOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[Tonsitue o ckopoctu xumuueckoil peakiuu. IloHsTue o0 oOpaTUMBIX U HEOOpPaTHMBIX
XUMHUYECKMX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonstue o
kataynuse. [lonsTHe 0 XuMu4eckoM paBHOBecHH. DAKTOPHI, BIAMSIOINE Ha CKOPOCTh XUMHUECKOM
peaKuy U MOJO0KEHUE XMMHUECKOIO PABHOBECHSI.

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pcakuuu, BHGKTpOHHBIﬁ 0ajaHC OKHUCIMTEILHO-
BOCCTaHOBUTEIbHOM pCaKknuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCINUTCIIbPHO-BOCCTAHOBUTCIIbBHBIX
peaKum‘/'I C UCITOJIB30BAHUEM ME€TOAA SJICKTPOHHOI'O OajaHca.



TeOpI/IH BHGKTpOHHTI/I‘IeCKOﬁ Jucconralnuu. :‘)J'ICKTpOJ'II/ITBI U HEDJICKTPOJIUTEI. KaTI/IOHBI,
aHUOHBI. MeXxaHn3M Jucconuranyy BEHIECTB € pa3JIMYHbIMU BUAaAMU XUMHYECKOU cBsI3U. CTeneHb
JUCCOIMaliu. CunbHbIC U c1a0bIe SJICKTPOJINTHI.

Peakuuu nonHoro oOMeHa. YcioBus NPOTEKaHUS pEaKLMi MOHHOIO OOMEHa, IOJIHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEH B CBETE
MPEJICTABICHUA 00 AICKTPOIMTUYECKON auccoruanu. KadecTBEeHHBIE pEaKIMU Ha HOHBL
[TonsiTHEe 0 TUIPOIHN3E COTIEH.

Xumuueckuii IKCnepumenm

O3HAKOMJICHHE C MOJEISIMH KPHUCTAUTMYECKUX PEIMETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpHAa HATpHs),
UCCIICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIMH OT BO3ACHCTBHUS Pa3TUYHBIX
(bakTOpOB, UCCIIEIOBAHHE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa IUCCOIMAIINN
KHCJIOT, 11€J04€el U cosel (BO3MOKHO UCIIOJIb30BAHHUE BUE0 MaTEpUAIIOB), IPOBEICHUE ONBITOB,
WLTIOCTPUPYIOIIUX MPHU3HAKK MPOTCKAHUs PEaKIUid HMOHHOTO oOMeHa (0Opa3oBaHHE OcCalka,
BBIJICJIEHUE Ta3a, 00pa3oBaHWE BOJBI), OIMBITOB, WILTIOCTPUPYIOIIUX IPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEIILHBIX PEaKIUil (FOpeHHE, PeaKlUul pPa3jIoXKCHHUs, COCAMHEHHS), Paclo3HABaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAYeCTBEHHBIX pEAKIHWHA Ha HWOHBI, pEHICHUE
HKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTaabl 1 X cOeIUHEHUS

OOmas xapakTepuctuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEPHbIE
creneHn okucieHus. CTpoeHrne U (PU3NYECKHE CBOMCTBA MPOCTHIX BEHIECTB — TaJIOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HEeMeTaJUlaMu,
niesnoyamu).  XuopoBoaopod. ConsiHas —KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHUE,
npuMeHenue. JlelicTBre XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M 4yenoBeka. BaskHel e Xa0puabl
U UX HAXOXKJICHHUE B IPUPOJIC.

O6mas xapaktepuctuka s1aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (QU3MYecKrue CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOIHBIE MOAM(PUKAIMN KUCIOpPOJa U Ccepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBoyiopoji, cTpoeHue, (GuU3MYecKue M XHUMHUYECKHe CBoOMcTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3MYECKUe M XMMUYECKHE CBOICTBa
(oO1mipe Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHUYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 CrIoco0a MOIy4YeHUsl CEpHOM KUCIoThI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIOTHI, KauecTBEHHas peakuusi Ha cyiabdar-uoH. Haxoxnenue cepbl u eé
COEMHEHUH B mpupoje. XUMHUYECKOE 3arpsi3HEHUE OKPY)KAIOLIeH cpesibl COeANHEHUS MU CEpbl
(KUCIIOTHBIE AOXKIU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OOmass xapakTepucTuka 3eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCIeHHs. A30T, paclpoCTpaHeHHE B MpHUpoae, (U3NYECKUE H
XUMUYECKHe CBOMCTBA. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue 1 XMMHUIECKHe
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHHMA. A30THasl KUCIIOTa, €€ IOJIydyeHHe,
¢usnueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KadyeCTBE MHHEPAIbHBIX
ynoOpeHnit. XuMu4eckoe 3arpsi3HeHHEe OKpYXKarollel Cpeibl COeIMHEHUSIMH a30Ta (KUCIIOTHbIE
JOKIH, 3arps3HEHHE BO3/yXa, MOYBbI M BOA0EMOB). Pocdop, alIoTponHble MOAUPUKALNN
dochopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u docdopnas xucnora,



¢u3nyeckue M XUMHYECKHE CBOWCTBa, nosydyeHue. lcmonb3oBanue (ocdaroB B KadecTBe
MHHEPAIBbHBIX Y100pEHHH.

OO6mas xapaktepuctuka anemMeHToB [IVA-rpynmbl. OCOOCHHOCTH CTPOCHHUST aTOMOB,
XapaKTepHBIC CTCTICHH OKUCIICHUS. YTJIEPOJI, AJUIOTPOITHBIE MOAU(DHUKAIINK, PACIPOCTPAHCHHE B
npupoje, Gpusndeckue U XuMu4yeckue cBoiictBa. AacopOuus. KpyroBopot yriepoaa B npupoe.
Oxkcuppl yraepoaa, ux GU3NYECKUe W XUMUYECKHE CBOMCTBA, ICHCTBUE HA JKUBBIE OPTaHU3MBI,
NOJTyYeHHEe W MPUMEHEHHEe. JKOJIIOTHYeCKre mpo0ieMbl, CBsi3aHHbIe ¢ okcuaoMm yriaeposa (1V),
TUIOTE3a TII00AIbHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIH 3 QeKT. YroibHas KucioTa U e
coiu, uUX (PU3MYEeCKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W INpuMeHeHue. KauecTBeHHas
peakius Ha KapOoHaT-HOHBIL. Vcnoap30BaHNe KapOOHATOB B OBITY, MEIUIIMHE, IPOMBITINIEHHOCTH
U CeJIbCKOM XO3SIHCTBE.

[lepBoHaUabHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCIUHEHUSX Yriiepoja
(MeraH, 9TaH, STUJICH, alleTUJICH, YTAHOJ, TTUICPUH, YKCYCHAsI KucioTa). [I[pupoaHble HCTOYHUKH
YTJI€BOOPOAOB (YroJib, IPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX MepepaboTku (OCH3MH), UX POJIb
B OBITY M TIPOMBINUICHHOCTH. [ToHSITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHpax, Oeikax,
yraeBoJax — M HMX POJM B JKU3HU dYeloBeka. MaTepuanbHOE €IUHCTBO OPraHUYECKHX U
HEOPTaHWYECKUX COCMHCHUH.

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOWCTBA, IOJIYYCHHWE W TPUMEHEHHE.
Coenunenus kpeMHusi B mnpupoje. OOmme mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHHEBOM kuciaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIbHBIX MAaT€PHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3yyeHHe 00pa3llOB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJICHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-HOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpakarolue (U3NYeCKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COCAMHEHHUI (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPUAOB), O3HAKOMJIEHHME C 00pasliaMu XJIOPUAOB (TaJOTr€HUIOB),
O3HaKOMJIGHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyrauBaHMs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, H3yUY€HHE XUMHUUECKUX CBOICTB pa30aBiIeHHON cepHOU
KHUCJIOTBI, MPOBEJACHUE KaueCTBEHHOM peaklMM Ha cynb(arT-uoH U HaOoJIeHuEe NpHu3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYHO HCII0JIb30BaHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POChHOPHBIX y100peHuH,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUakKa, IPOBEACHUE
KaueCTBEHHBIX peaklUii Ha MOH aMMOHUA U (pocaT-nuoH U U3yYeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbI0 (BO3MOXKHO HCIOJIb30BAaHUE
BUJEOMATEPHUAJIOB), H3Y4YE€HHE MOJAETCeH KpUCTAJUIMYECKUX pemETOK anmasza, rpadura,
¢dymiepeHa, 03HaKOMJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MoIy4YeHue, coOupaHue, paclio3HaBaHue U H3yueHHe CBOMCTB
VIJIEKUCIIOro ras3a, MpOBEJACHHME KaueCTBEHHBIX pEakiuil Ha KapOOHAT W CHJIMKAT-UOHBI H
U3Y4YEHHE MPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHWE C TMPOAYKIUEH CHIMKATHOU
MIPOMBIIIIIEHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COEIUHEHUS.

MeTasuibl M UX COeIHMHEHUS



OO0m1as xapakTepuCcTUKa XMMUYECKHX AJIEMEHTOB — METAJIJIOB HA OCHOBAHHUH UX ITOJI0KECHHUS
B llepuoamyeckoid cucremMe xumuuyeckux snemeHtoB Jl. M. MennaeneeBa U CTPOCHHUSI aTOMOB.
Crpoenue MeramioB. MeTtaminueckas CBsI3b M METAJUIMYECKAss KPUCTALTMYECKAsl PelETKa.
DJIEKTPOXUMUYECKUN pAJl HAOpsOKEHU MeTammoB. DHU3WYecKHe M XUMHUYECKHE CBOMCTBA
MeTaymioB. O0mme croco0bl MoyrydeHuss MeTaioB. [IoHsATHE O KOPPO3UU METAIIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YyryH, MIOPATIOMUHUN, OpOH3a) M HX
MpUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[I{esrounble METAJLIBL: MTOJI0KEHHUE B Ileproanyeckoi cucTeMe XUMAYECKUX 3JIEMEHTOB /1.
H. MenneneeBa, CTpOeHHE HMX aTOMOB, HaxOXJAeHUE B npupoje. PU3sHUecKHe M XUMUYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCUIBI HATpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCIUHEHUN.

[IlenoyHO3eMenbHBIC METAJIIBI MAarHUHM U KaJIbLIWIA: TIoJI0KeHUE B [lepuoauyeckoii cucteme
xuMmuueckux anemeHtoB [[. M. MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXIEHUE B IPUPOJE.
duszndyeckrue ¥ XMMHYECKHE CBOMCTBA MarHus M Kajbliusd. BakHelInne coeauHEHUS KaabIUs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmoMuHuii: mnonoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3JIeMeHTOB /I
N. MenpeneeBa, CTpOCHHE aTOMa, HAXO0KJICHHE B Ipupoe. PU3HUecKue U XMMUYECKHE CBOMCTBA
amtoMuHus. AM(pOTEepHBIE CBOICTBA OKCHJIA U THJIPOKCUAA AITIOMUHUS.

Kenezo: mnonoxenne B Ilepmoanueckoil cucTtemMe XUMHUYECKHX diemeHToB [l
N. MenaeneeBa, CTpOCHUE aTOMa, HAXOXKJAECHUE B rpupoae. PU3ndecKkrue 1 XUMUYECKHE CBOMCTBA
xkene3a. Okeupnwl, Tuapokeunsl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnEepUMEeHm:

03HAKOMJICHHE ¢ 00pa3IiaMy METAIIJIOB M CIUIABOB, MX (PH3UICCKIMH CBOMCTBAMH, H3ydEHUE
Pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOIH30BAHKUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSl OKCHIa KajbIlUsi W HATPUs C BOJOM (BO3MOXXKHO HCHOJB30BaHUE
BUJICOMATEPHAJIOB), WCCIIEAOBAHNE CBOWCTB JKECTKOW BOJBI, IMpOIEcca TOPEHHUs JKeje3a B
Kucinoposne  (BO3MOXKHO — HCIIONB30BAaHHE  BUICOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIIMiA Ha MOHBI: MArHUs, KaJbII¥s, aFOMUHMS, IUHKA, xkene3a (II) u xenesa
(IIT), memu (II), HabmroieHNEe U OMKCAHUE MPOLIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpHS,
KaJusl U KaJIbIUs (BO3MOXHO HCITOJIb30BAHHME BUJICOMATEPUAIIOB), UCCIICIOBAaHUE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia allFOMUHUS M THUIPOKCH/IA IMHKA, PEIICHHE YKCIIEPUMEHTATbHBIX 33724 10
Teme «BakHele MeTauibl U UX COCIUHCHUS.

XuMus M OKpyKamomas cpeia
BemecTtBa 1 Marepualibl B IIOBCEJHEBHOW JKM3HM 4eEJIOBEKa. be3omacHoe UCIOab30BaHUE
BEIIECTB M XMMMYECKMX peakuuil B ObITy. IlepBas momols Npu XUMHMUYECKHX OXKOrax M

OTpaBJICHUSAX.

XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH cpeabl (MpeAeabHas J0IyCTUMasl KOHLEHTpalus
BeniecTs, gainee — [1/IK). Ponp XxuMuu B pemieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumernm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAIUIOB, TOJIMMEPHBIE MaTEPHUATIBI).



Meosicnpeomemmnvwie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3e€d NPHU M3YyYEHUU XMMHUHU B 9 Kilacce OCYILECTBIISIETCS
Yyepe3 MCI0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX NOHATUH, TaK U MMOHATUH, SBIISIOIIUXCS
CHUCTEMHBIMU I OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHbIN (paKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAITU3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHHE, MOJICTIh, SIBJICHUE, TAPHUKOBBIN (D PEKT, TEXHOIOTHS, MaTePHAIIBI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
paauoOaKTUBHOCTh, MOJIEKYJA, DJJIEKTPUUYECKUU 3apsifi, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTUIECKAs PEIIETKA, CIUIaBbl, ((PU3UUIECKIE BETMUNHBI, CTHHUIIBI
M3MEPEHUs, KOCMUYECKOE TTPOCTPAHCTBO, TIJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadmst: atmocepa, ruapocdepa, MUHEpPaIIbI, TOPHBIE TOPOIbI, TIOJIE3HBIC ICKOIIAEMBIE,
TOIUINBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE pe3yibTaTbl OCBOCHUSA MPOrpaMMbl OCHOBHOI'O 06Iuer0 06p330B8.HI/I51
JOCTHUTalOTCA B XOA€ 06yqu1/I${ XHUMHUHU B €IUHCTBE y‘lC6HOI>'I 1 BOCIIMTATCILHOM JCATCIIBHOCTHU B
COOTBCTCTBUHA C TpaAUIIUOHHBIMHA pOCCHfICKHMPI CONUOKYJIBTYPHBIMHA u AYXOBHO-
HPAaBCTBCHHBIMU ILCHHOCTSAMU, IMPUHATBIMU B O6H.[€CTB€ npaBujIaMl U HOpMaMM NOBCJACHUSA U
CHOCO6CTBYIOT nmponeccaM CaMOIO3HaHUs, CaMOPa3BUTHUA U COLTUAJIN3allUN o6yqa101u1/1xc51.

JIMyHOCTHBIE pe3yiabTaThl OTPAKAOT TOTOBHOCTH 06yqafonmxc51 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM YHCJIC B 4aCTHU:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUA K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HaCJICIUO, INIOHMMAaHHA 3HAYCHUA XHMH‘-ICCKOﬁ HayKI/I B XHU3HU COBpCMeHHOFO O6IJ_I€CTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW WH(pOpPMAITUEH O MEepPeOBBIX JOCTHKCHHUSIX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:



MPEJCTaBICHUS] O COLMAJIbHBIX HOPMaX W MPaBWJIAX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOU U PYrUX BHUJIAX JNEATEIbHOCTH, TOTOBHOCTH K pa3HO00pa3HOU
COBMECTHOM NI€ATEIbHOCTH MPHU BBINOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7ay, BBITOJHEHUU
XUMHUYECKHUX dKCTICPUMEHTOB, CO3/IaHUU YIEOHBIX IMPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHUIO
¥ B3aMMOINOMOIIM B Ipoliecce 3TOM y4eOHOUM JesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U MOCTYIKU CBOMX TOBAPHIIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCIEACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'O MO3HAHHSI:

MHpPOBO33PEHUYECKHE  MPEACTABIEHUS O  BEIIECTBE W  XMMHYECKOM  peakiuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTaBISIOLIME OCHOBY IS
MOHMMAaHHUA CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHS TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOJHON CPEOM, O PO XUMHUH B TIO3HAHUU
3TUX 3aKOHOMEPHOCTE;

[IO3HABATEIIbHBIE MOTHUBBI, HAIIPABICHHBIC HaA IIOJYYCHUE HOBBIX 3HAHUW 110 XHUMWH,
HEoOXoauMble Ul OOBSCHEHHs HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
MH(POPMALIMOHHON M YNTATEIBCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEpaTypoi, AOCTYMHBIMH TEXHUUECKUMH CpEeACTBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYUYCHHIO M IO3HAHHIO, JIOOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOSKTHON M HCCIEN0BATEIbCKON IEATENIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YEeHUs B lalbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHUE LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBbIM 00pa3 >KU3HM, OCO3HAHUE IIOCJIEJACTBUI M HENPUSTHE BPEIHBIX IPUBBIYEK
(ynorpeOyieHUsI aJKOrojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBUI
0€30MacHOCTH NP 00PALIEHUHN ¢ XUMUUYECKUMHU BELIECTBAMU B OBITY U pealbHOMN KU3HHU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpyaa pa3iInyHOro poja, yBaKeHUE K
TPYLy U pe3yapTaTaM TPyAOBOU IAEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUS IPEIMETHBIX
3HAaHMW 10 XHMHH, OCO3HAHHBIA BBIOOp MHIUBUIYaIbHOW TPAEGKTOPUU MPOJOIKEHUS
o0pa3oBaHusl C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, ycHemHol npodecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHALHON Cpeie;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTHYECKHU 11e7eco00pa3Hoe OTHOLIEHHE K MPUPOJEe KaK MCTOYHHUKY JKHU3HHU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOro M OE30MacHOT0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UUYECKOMY M TCUXHYECKOMY 3I0POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOrO MOBEACHUS MU paboTe C BeleCTBaMH,
a TaK)Ke B CUTYaLIUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JTIOCH;



CHOCOOHOCTH ITPUMEHATH 3HAHUS, [10Jy4aeMble IIPU U3yUEHUN XUMUH, AJIS peIIeHUs 3a/1a4,
CBA3aHHBIX C OKPYXKAIOLIEH NPUPOJHONW CPENOH, I IOBBILICHHS YPOBHSA 3KOJIOIMYECKON
KYJBTYpBI, OCO3HaHUSA TIIO0ATBHOTO XapaKTepa dKOJIOTUYECKUX MPOOJeM M MyTed MX pelieHHs
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMYECKOTO MBILUICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
II0O3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe merampeaMeTHBIX PE3YNIBTATOB BBIICISIIOT 3HAYMMbIC st (hopMHpOBaHUS
MHUPOBO33pEHUsI OOIICHAYYHbIC MOHATHUS (3aKOH, TECOPHS, NMPUHIUI, THIOTe3a, (akT, cUcTeMa,
MPOIIECC, IKCTICPUMEHT U JPYToe.), KOTOPHIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHNUIO YU€OHOU JEATEIbHOCTH.

Ilo3HaBaTeabHbIE YHUBEpPCAJbHBLIC y‘leﬁl—[ble JecTBUA
ba3oBble JJornveckue aelicTBUs:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHHUM 3HAHUM:
PAacKpbIBATh CMBICII XUMUUECKUX MTOHATHH (BBIAENIATH UX XapaKTEpHbIE IPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU IOHATUSIMH), UCIOJb30BaTh MOHATHS A OOBSCHEHHUS OTAEIbHBIX
(akTOB U SIBICHU, BBIOMPATh OCHOBAHMSI U KPUTEPUHU JJIs KilacCU(DUKALIMY XUMUYECKUX BEIIECTB
U XMMHMYECKHX peaKIMi, YCTaHaBIMBATh MPUYUHHO-CIEJCTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTh JIOTUYECKUE PACCYKIACHUS (MHIYKTUBHbBIC, JE€IyKTHBHBIE, [0 AHAJOTHUH),
JleaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE NMPUMEHATh B NpoIlecce MO3HAHUS MOHATHUA (TpeAMETHBIE M MeTalpeIMEeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IpUMEHseMble B XUMHH MOJIEJIbHbIE MPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOHM peakuuu — TMpU pelIieHud YydeOHo-
[IO3HABATEIIBHBIX 3a1a4, C Y4E€TOM OTUX MOJEIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHMX PEAKIUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBbIX NIPOLECCAX U ABJICHUIX.

Ba3oBble ucciiefoBatTe/IbCKHe 1eicCTBUA.

YMCHHEC HCIHOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA ITO3HAHUS, a
TAKXXEC B Kady€CTBC€ OCHOBBI JJIA CbOpMI/IpOBaHI/ISI TUIIOTE3blI IO TIPOBEPKE IMPAaBHUIIBHOCTHU
BBICKA3bIBACMBIX Cy)KIleHI/If/’I;

NpPUOOpPETEHNE OMbITa MO TUIAHUPOBAHHIO, OPTaHMU3AIMHU M TMPOBEICHHUIO YUEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €r0
pe3ynbTaT, (GopMyIupoBaTh OOOOLIEHUS U BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJIeNaHHOM padoTe.

Pabora ¢ nnopmanmeii:



yMEHUE BbIOMpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO PA3INYHBIX BUOB
1 GOopM IPECTABICHUS, TOTYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIONYJISIpHAS TUTepaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE TOocoOus, pecypchl MHTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUYNBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE MPUMEHSTh PAa3JIMYHbIC METOJbI U 3alIPOCHI MPU MOUCKE U 0TOOpe MH(MOPMAIH H
COOTBETCTBYIOIIUX JAHHBIX, HECOOXOUMBIX JIJISl BBIMIOJTHCHHS YU€OHBIX ¥ MIO3HABATEIBHBIX 3314
OTPENEIEHHOTO THUIA, MPHOOPETEHHE OIbiTa B 00JAaCTH WCIOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMYy TIpeacTaBICHUS
uH(pOpMALlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
Ipyrumu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHME HCMOJb30BaTh M aHAIM3UPOBATh B TMpollecce y4yeOHOW M HUCCIIe0BATEIbCKOM
JEeSATEIILHOCTH HH(POPMAIIUIO O BIMSHUN TPOMBINIICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKAroIe MPUPOIHON CPEIbl.

KoMMyHuUKaTHBHBIE YHHBepcalbHble Y4eOHbIe el CTBHA:

YMEHMs 3aJlaBaTh BOINpOCHl (B XOjA€ aAuajgora M (MiIu) IJUCKYCCHM) IO CYILECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUA NPCACTABIIATH MMOJTYYCHHBIC PE3YJIbTAThI IO3HAaBaTEILHOU ACATCIIbHOCTU B YCTHBIX
U TMHCHhMEHHBIX TEKCTaX; [eJIaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMTOJHEHHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO ONBITA, JaOOpAaTOPHON PAOOTHI MO WCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YUEOHOTO MPOCKTA);

yMEHHUsl y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEJIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElIeHUHM BO3HHUKAIOIUX MpoOjeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3ULMN (0OCYXJIeHUS, OOMEH MHEHMSIMH, «MO3IOBbIE
LITYPMbI», KOOPAUHALUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPHUEB IO OLICHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PerJIHTl/IBHLIe YHUBEpPCAJIbHBbIC y‘leﬁﬂble JelcTBUA:

YMEHHUE CaMOCTOSITEIIEHO OINPEIEISATh NN JIeTeIbHOCTH, TNIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOoiee 2 (HeKTUBHBIE CITOCOOBI PEIICHUS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEAJIOKEHHBIN aITOPUTM JACHCTBHI MPU BHITIOJHEHUH 3a1aHUN
C y4€TOM TIOJyYEHHUS HOBBIX 3HAHWUH 00 HM3ydaeMBIX OOBEKTaX — BEIISCTBAX M PEAKIUSX,
OIICHUBATh COOTBETCTBHUE MOIYYCHHOTO Pe3ysbTaTa 3asBJICHHON 1IeJH, YMEHHE UCIOIb30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, IPE/JIaracMbIe B YCIIOBHH 3aJIaHUH.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pE3YyIbTATOB IO OCBOCHHUIO 0O0S3aTENBLHOTO COJEPKAHUS,
YCTaHOBJICHHOTO JIaHHOW denepaibHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
oOydJarlomMMUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, crenuduyeckue s
HpeﬂMeTHOﬁ obOJactu ((XI/IMI/ISI)), BUbl ACATCIIBHOCTU I10 ITOJIYYCHHIO HOBOTO 3HAHUA, €TI0
WHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.



K xonmy oOyuenus B 8 kJjiacce rmpeiMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUH: aTOM, MOJIEKYJIa, XUMUUYECKHUI 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAsA), BAIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBasi 01 XUMHUYECKOTO AJIEMEHTa B COCIUHEHWUHU, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJb, D3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIICHUS, XMMHYECKas peaKuus,
KJIaccu(uKalusl peakiyii: peakluu COeIMHEHUS, PEaKIH PAa3JIOKEHHs, PEaKlUU 3aMelICHNs,
peakuuu oOMeHa, 3K30- U SHJOTEPMUYECKHE PEAKIIMHU, TEIIOBOM 3 (EeKT peakluu, AApo aToma,
AIIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTaNb, PAJUYC aTOMa, XMMHUYECKasi CBS3b, MOJIIPHAs U
HENOJISIpHAsl KOBAJICHTHAs CBA3b, MOHHAS CBSA3b, MOH, KATHOH, AHUOH, PAacTBOP, MaccoBasi A0
BeIEeCTBA (ITPOLICHTHAs! KOHIIEHTpAIHsl) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITHS IIPU
OIMCAHUU BEIIECTB U UX MPEBPALLEHUII;

UCITOJIb30BaTh XUMHUECKYIO CHUMBOJHMKY JJIsi COCTaBlIeHHs (DOpMyn BEIIECTB W ypaBHEHUH
XUMUYECKHUX PEAKLUN;

OIpesieNATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTENEHb OKHUCICHUS
AJIEMEHTOB B OWMHApHBIX COEAMHEHMSIX, NMPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUI XMMUYECKOH CBsI3U (KOBaJICHTHAsl U HOHHAS) B HEOPIraHUYECKUX
COETMHEHUSIX;

packpbiBaTh cMbIci [lepuonnyeckoro 3akona Jl. V1. MenaeneeBa: 1eMOHCTpUPOBAaTh IOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX DJJIEMEHTOB OT UX IOJOXKEHUS B
[Teproanueckoit cucTeMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOIaJipo;

ONHUCBIBATh M XapakTepu3oBaTh TabauuHyto ¢opmy [lepuoanyeckoit cUCTEMbl XMMHUYECKHX
AIIEMEHTOB: Pa3IMyaTh MOHATHUS «TJlaBHas noArpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
IpyIMIa)», Majable 1 00JbIINEe ePUO/Ibl, COOTHOCUTh 0003HAYEHHUsI, KOTOPhIE UMEIOTCS B TaOIUIe
«llepnogmueckass cucrema xumuueckux osnemeHtoB J[. WM. MenaeneeBay ¢ 4YHCIOBBIMH
XapaKTEepUCTHUKAaMM CTPOCHMsS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHCIIO 3JIEKTPOHOB M PACHPEEIICHNE UX 0 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BELIECTBA, XMMUYECKUE PEaKIIUU
(10 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEaKLMU BEIIECTB, IO TEIIOBOMY 3D (DEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOJITBEPIK/1asl ONMCaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX
peaKkuuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTHU
IIPOTEKAaHUsl XMMUUECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEUIECTB, MacCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COEeIMHEHMs, MAacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
MIPOBOAMTD PACUEThI O YPABHEHUIO XUMUYECKON PEaKIUH;

IIPUMEHSATH OCHOBHBIE ONEpPALlMU MBICIUTEIBHON EATEIbHOCTH — aHAJIN3 U CHUHTE3, CPABHEHHUE,
000011eH1Ee, CUCTEMATH3ALINIO, KJIACCU(UKALIUIO, BBISIBIEHUE IPUUUHHO-CIIICTBEHHBIX CBA3EH —
JUISL U3y4EHUs CBOMCTB BEUIECTB M XMMMUYECKHUX PEAKIMM, €CTECTBEHHO-HAYYHBIE METO/bI
[IO03HAHUS — HAOJII0IEHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICICHHBII);
CJIeZIOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUUYECKOH MoCcy10il U 1abopaTopHbIM 000pyI0BaHUEM, A
TaK)Ke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 110 BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposla M KHCIOpOJa), NMPUTOTOBICHUIO PACTBOPOB C OMNpEAeNEHHOW MaccoBOil Joneit



pPacTBOPEHHOTO BEIIECTBAa, IUIAHUPOBATH U TMPOBOJUTH XHUMHYECKHUE HSKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TMOMOUIbI0 HMHIUKATOPOB (JIaKMYC,
denondrazent, METUIOPAHX U IPYTHE).

K xonmy oOydenust B 9 kJjacce nmpeaMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHMUYECKUX MOHSATHI: XUMHUYECKUU JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHUOH, TIPOCTOE  BEIIECTBO,  CJIOKHOE  BEIIECTBO,  BaJEHTHOCTD,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XHMHUYECKass pEaKuus, XUMHUYECKas CBS3b,
TETUIOBON APQEKT peakiu, MOJb, MOJISIPHBIH 00BEM, PacTBOp, IIACKTPOIUTHI, HEINEKTPOIIHTHI,
ANEKTPONUTHYECKAST JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMBbIEC U HEOOPATUMBIE PEAKIIUN, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKLINH,
OKHUCJIUTEb, BOCCTAHOBUTEJb, OKHCICHHE M BOCCTAHOBJICHHE, aUIOTPONHs, aM(OTEPHOCTH,
XUMHUYECKasi CBs3b (KOBAJIEGHTHAs, HMOHHAs, METaJUIMYECKas), KpHUCTAIMYECKas peléTka,
KOpPpO3Usl METaUIOB, CILUIABbI, CKOPOCTh XHWMHUYECKOW pEaKIUu, NpPEeIebHO AOMYyCTUMAs
koHueHTpauus [1JIK BemecTna;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI ¥ IPUMEHSThH 3TH MOHATUSA NIPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [JIsl COCTaBJeHHsS (OpPMYJT BEIIECTB W ypaBHEHUN
XAMHYECKHUX PEaKIUi;

ONpEeNEeNsATh BAJICHTHOCTb W CTENEHb OKHCICHUS XUMUYECKHUX 3JIEMEHTOB B COEIUHEHHUSX
Pa3IUYHOIO COCTaBa, IMPHUHAJJIEKHOCTh BELIECTB K OMNPEICIIEHHOMY KIIAcCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COEAMHEHMM, TUIl KPUCTAIUIMYECKOM pEelIETKH KOHKPETHOTO BEILIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenneneeBa um JI€MOHCTPUPOBATH €r0
MOHMMAaHUE: OMHCHIBATH M XapaKTepu3oBaTh TaOnuuHyro Qopmy Ileprogudeckoil cuCTeMbI
XUMUYECKHUX DJIEMEHTOB: Pa3IMYaTh MOHATHUS «TJIaBHAs moArpynna (A-rpymnma)» U «1modouHas
noarpynna (b-rpymnmna)», manbsie U OONBIINE TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
UMEIOTCS B TMEPUOJUYECKON Tabiuie, ¢ YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps/l s/Ipa, 00IIee YUCII0 NIEKTPOHOB U paciipe/ie]IeHHe UX Mo
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH O0IlME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COCIMHEHHMM B Mpejesiax MajblX MEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIACCU(UITUPOBATh XUMHUECKUE IIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKUE PEAKIIUU
(1O YuCIly M COCTaBy yYacCTBYIOIIMX B PEAKIMH BELIECTB, IO TEMIOBOMY 3 (PEKTY, 110 U3MEHEHUIO
CTENEHEW OKUCICHUSI XUMHUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OO0IIKME U creuuUYecKne XUMUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPIK/Ias OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIU;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALINN KUCIIOT, HIeJI04Yel U COJeH, MOJIHbIE U
COKpaIIEHHBIC YPaBHEHHS PEAKIM MOHHOTO OOMEHa, YpaBHEHUS PEaKIIMid, MOATBEPKAAOIINX
CYIIIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTaBIEHUS
3JIEKTPOHHOTO 0ajlaHca 3TUX PeaKIINii;

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOEHHMSI, BOBMOXHOCTH MPOTEKaHUS
XUMUYECKHX ITPEBPAILCHHI B PA3JIMYHBIX YCIOBUSIX;

BBIYHUCIIATH OTHOCUTEIIbHYIO MOJIEKYJSPHYIO M MOJSIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyje COEeIUHEHHsS, MacCOBYIO JOJIIO BEUIecTBa B PacTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOU peaKiIi;



coOJII0IaTh TPaBUIIA MOJIB30BAHMS XUMHUECKOHW MOCYI0M U 1a0opaTopHbIM 000pyIOBaHUEM, a
TaKXe MpaBujia OOpaIleHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH IO BBIITOJIHEHHIO
7a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IOJYYEHUIO U COOMpPAHHIO Ta3000pa3HbIX BELECTB
(aMMmaka M yrieKucIIoro rasa);

NPOBOJIUTH PEAKLUUH, TMOATBEP)KIAIOIINE KAaYeCTBEHHBIH COCTAaB PA3IMYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHatr-, ¢ocdar-, cuimkar-,
cynbdar-, THAPOKCUI-HUOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYEHHBIX  METaJJIOB,
HPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX HEOPIraHWYECKHUX BEILECTB;

PUMEHSITh OCHOBHBIE OTIEPAIIMU MBICIUTEIFHON JIEITEIFHOCTH — aHAINU3 U CUHTE3, CpaBHEHHE,
0000111eH1e, CUCTEMATU3alUI0, BBIBICHUE MPUYUHHO-CIEJCTBEHHBIX CBS3el — I U3y4CHMs
CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIHUil, €CTECTBEHHO-HAayYHbIC METObl IO3HAHUA —
HaOJr0IeHNe, N3MEPEHNE, MOJIETIMPOBAHUE, SKCIEPUMEHT (peaJIbHbINA U MBICICHHBIH).

TEMATHYECKOE IINTAHUPOBAHUE
8 KJIACC

Ne
/i

HanmenoBanmne pas3aciioB v

KommyecTtBo yacos

DOnekTpoHHbIC (IU(PPOBHIE)

o0pa3oBaTenbHbIE PECYPChHI

TeM HpOrpaMMBL Beero|Kontponbusie| [pakTuueckue
paboThI paboThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHSITHS
1.1| Xumus — BaxkHas 00J1aCTh 5 2 bubmuorexa [JOK
€CTEeCTBO3HAHUS U https://m.edso0.ru/7f41837
MPAKTUYECKON JCSITeIbHOCTH c
YeloBeKa
1.2|BemiecTBa 1 XMMHUYECKHE 15 1 bu6mmoteka [IOK
peakuuu https://m.edso00.ru/7f41837
C
Hroro mo pazneny 20

Pa3nea 2. Baxknelimme npeacraBuTesu

HECOPraHnvIeCKUX BEIIECTB

2.1|Bo3ayx. Kucnopon. ITonsitue| 6 bubnnorexka HOK
00 okcuaax https://m.edso00.ru/7f41837
C
2.2|Bonopon. Ilonsitue o 8 1 bubnmoreka [LIOK
KHCJIOTaX M COJISX https://m.edso00.ru/7f41837
c
2.3|Bopa. PactBopsl. [lonstue 06| 5 1 1 bu6nuoreka [IOK
OCHOBaHHSIX https://m.edso00.ru/7f41837
C
2.4| OCHOBHBIC KJIACCHI 11 1 1 bu6nuoreka [IOK
HEOPraHUYeCKUX https://m.edso0.ru/7f41837
COeTMHEHUI C
Hroro no paszneny 30

Pasznea 3. Ilepuoauveckuii 3axon u [lepnoauyeckas cucreMa xumMmudeckux iementon /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

3.1

[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema
XAUMHYECKHX dJIeMEHTORB /I,
N. MenpneneeBa. CTpoeHue
aToma

7

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837
c




No| HammeHoBaHue pa3iennoB u KomnuecTBo yacos DnekTpoHHbIC (IU(PPOBLIE)
/i TEM TPOTPaMMBI Beero| Kontpossusre| [pakTiueckie o0pa3zoBaTeNbHbIE PECYPCHI
paboThl paboThl
3.2| Xumuyeckas CBSI3b. 8 2 bubnmmoreka [IOK
OxucIuTeNnbHO- https://m.edso0.ru/7f41837
BOCCTAHOBHTEJIbHBIC PEAKIINU o
Hroro mo pazneny 15 bubmmorexa [JOK
https://m.edso0.ru/7f41837
C
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo0.ru/7f41837
c
OBIIEE KOJIMYECTBO 68 5 5
YACOB I10 ITPOI'PAMME
9 KJIACC
Ne | HanmeHoOBaHHE pa3zienoB u KonnuecTBo 4acos OneKTpoHHBbIE (LIUPPOBHIE)
n/n TEM MpPOTPaMMBbI Bcero| Konrponsabie| [ipaktuueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
Pa3nea 1. BemecTBO U XMH4YecKkue peakiun
1.1|IloBTOpenue u yriyodnaeHue 5 1 bubnmnorexka HOK
3HaHHUH OCHOBHBIX Pa3ficiioB https://m.edsoo.ru/7f41a63
Kypca 8 Kinacca 6
1.2|OcHoBHbIe 3aKkOHOMEpHOCTH| 4 bubnmnoreka [HOK
XMUMHUYECKHX PeaKini https://m.edsoo.ru/7f41a63
6
1.3|DnexTponuruyeckas 8 1 1 bubnmnoreka HOK
nucconnanysa. XUMUYECKUE https://m.edsoo0.ru/7f41a63
peaKiuu B pacTBOpax 6
Hroro no paszneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
2.1|O0m1as xapakTepucTHKa 4 1 bubnnoreka HOK
XUMHAYECKHUX DIIEMEHTOB https://m.edsoo.ru/7f41a63
VIIA-rpynnel. ['anorenst 6
2.2|O0m1as xapakTepucTuKa 6 bubnmnorexka HOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/7f41a63
VIA-rpynmsl. Cepa u eé 6
COCTUHEHUS
2.3|O0mas xapakTepucTuKa 7 1 bubmuoreka [JOK
XHUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/7f41a63
VA-rpynmsl. A3ort, pochop 6
Y VX COCJIMHEHUS
2.4|O0m1as xapaKTepuCTHKA 8 1 2 bu6muoreka [JOK
XUMHAYECKHUX DJIIEMEHTOB https://m.edsoo.ru/7f41a63
IVA-rpynmel. Yraepon u 6
KPEMHUH 1 UX COSAMHECHUS
Hroro no paszneny 25

Paznen 3. Mera/iibl 1 X COeTMHEHUSA




Neo | HaumeHnoBaHue pa3ziesioB 1 KonnyecTBo 1acos DOnekTpoHHbIC (IU(PPOBLIE)
/1 TEM TPOTPaAMMBI Beero| Konrponbubie| Tipakruseckue o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThl
3.1|O01mue cBoCTBa METAJLIOB 4 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a63
6
3.2 |Baxnueitmme Metamael M ux | 16 1 2 bu6nmoreka [IOK
COCMHEHUS https://m.edsoo.ru/7f41a63
6
Wroro mo pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1|BemecTBa 1 MaTepHaIbl B 3 bubmmoreka [IOK
YKU3HU YEJIOBEKA https://m.edsoo.ru/7f41a63
6
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubnmnoreka HOK
https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
MNOYPOYHOE IINIAHUPOBAHHUE
8 KUIIACC
Ne Tema ypoka KommuecTBo vacos [Hara DJIEeKTPOHHBIE UPPOBBIE
n/n W3yuYeHUsI| 00pa3oBaTeIbHBIE PECYPCHI
Bcero| KonTponshsbie| [IpakTnueckue
paboThI paboThl
1 |[IpenMeT XUMHUH. 1 bu6nuoreka [IOK
Posnb xumuu B https://m.edsoo.ru/ff0d210c
KU3HU YETIOBEKA.
Tena u BemecTna
2 |IlonsTue o MeTomax 1 bu6mmoreka IIOK
MTO3HAHKS B XUMHUHU https://m.edsoo.ru/ff0d227e
3 |IIpakTuyeckas 1 bubnuoreka [JOK
pabota Ne | https://m.edsoo.ru/ff0d23dc
«[IpaBumna paboTsl B
naboparopuu u
npuEMbI 00paIeHUS
¢ J1JabopaTopHBIM
000pyIOBaHUEM
4 |Ywuctele BelecTBa U 1 bu6nuoreka [IOK
cmecu. CrocoObl https://m.edsoo.ru/ff0d26ca
paszaenenus cMecen
5 |IIpakTuyeckas 1 bubnuotexa [JOK
pabota Ne 2 https://m.edsoo.ru/ff0d28c8
«Pa3nenenune cmecent
(Ha mpumepe
OYHUCTKHU
MTOBapEHHOM COJH)»




No Tema ypoka KommuectBo yacoB Hara DNeKTpOHHBIE U(PPOBHIC
n/n M3y4eHHusi| 00pa3oBaTeIbHBIC PECYPChI
Bcero| KonTponbsnbie| [IpakTnyeckue
paboThI paboThI
6 |ATombl M MOonekynbl | 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 | Xumuueckue 1 bu6nmoreka [IOK
9JIEMEHTBI. 3HAKH https://m.edsoo.ru/ff0d2be8
(cumMBOITBI)
XUMHYECKUX
3JIEMEHTOB
8 |IIpoctbie u cnoxubie| 1 bu6mmoreka [IOK
BEIICCTBA https://m.edsoo.ru/ff0d2a6c
9 |ArtomHo- 1 bu6nmoreka [IOK
MOJICKYJISIPHOE https://m.edsoo.ru/ff0d2d50
yueHue
10 |3akoH MOCTOSHCTBA 1 bu6nuoreka [IOK
COCTaBa BEIICCTB. https://m.edsoo.ru/ff0d2eae
XuMu4ecKas
dbopmyia.
BanentHoCTh
ATOMOB XUMHYECKHX
3JICMEHTOB
11 |OTtHOCHTENBHAS 1 bu6nuoreka [IOK
aTOMHas Macca. https://m.edsoo.ru/ff0d323c
OrtHocuTtenbHas
MOJICKYJISIpHAST
Macca
12 |MaccoBas gois 1 bu6nuoreka [IOK
XHUMHAYECKOTO https://m.edsoo.ru/ff0d350c
3JIEMEHTa B
COEIMHEHNH
13 |KomnuectBo 1 bu6nuoreka [IOK
BerecTBa. Moiib. https://m.edsoo.ru/ff0d5230
MounsipHas macca
14 | ®usnyeckue u 1 bu6nuoreka [IOK
XHMHYECKHE https://m.edsoo.ru/ff0d37fa
SIBJICHUS.
Xumudaeckas
peaxius
15 |IIpusHaku u 1 bubmuoreka [JOK
YCIIOBUS IPOTEKAHUS https://m.edsoo.ru/ff0d3al16
XUMHYECKUX
peakuuii
16 |3akoH coxpaHEHHS 1 bubmoreka [JOK

MAacChI BEILIECTB.
XuUMHUYECKHE
YpaBHEHUS

https://m.edsoo.ru/ff0d3b88




/i

Tema ypoka

KomnuectBo yacos

Jara
U3Yy4ECHUS

DNeKTpOHHBIE U(PPOBHIC
o0pa3oBaTeNbHBIE PECyPCH

Bcero

KonTposnbhbie
paboThI

[IpakTuueckue
paboThI

17

Breraucnenus
KOJIMYECTBA, MACChI
BEIIIECTBA MO
YpPaBHEHUAM
XHUMHYECKHUX
peakuuii

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d5708

18

Knaccudukanms
XUMHYECKUX
peakuuii
(coenuHeHwUs,
pas3ioKeHus,
3aMelIeHus, 0OMeHa)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d3f34

19

M. B. JlIomoHOCOB —
Y4EHBIN-
SHIMKJIONEIHUCT.
O06001menue u
CHCTeMaTH3aIus
3HAHHUH

bubmuorexa [IOK
https://m.edsoo.ru/ff0d40c4

20

KoHntposbHas
pabota Nel mo Teme
«BemectBa u
XUMHUYECKUE
peaKIm

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4290

21

Bo3nyx — cMech
ra3oB. Cocras
Bo3ayxa. Kucnopon
— BJIEMEHT U
MPOCTOE BEIIECTBO.
O30H

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d448e

22

dusznyeckue u
XAMUYECKHE
CBOMCTBa KHCIIOPOJa
(peakuuu
OKHCJICHMS,
ropenue). [lonsarue
00 okcugax

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4614

23

CriocoObl mosryyeHust
KHCJIOpOJia B
nabopaTtopuu u
IPOMBIIUICHHOCTH.
IIpumeHeHue
KHCIIOpoJa

bubmmorexa [JOK
https://m.edsoo.ru/ff0d497a

24

TemnnoBoii a3 ekt
XUMHYECKOH
peaxiuu, MOHSATHE O

bubmuorexa [{OK
https://m.edsoo.ru/ff0d4790




No Tema ypoka KommuectBo yacoB Hara DNeKTpOHHBIE U(PPOBHIC
/i n3ydeHus1| 00pazoBaTeIbHBIE PECYPChI
Bcero| KonTponbsnbie| [IpakTnyeckue
paboThI paboThI
TEPMOXHUMHYECKOM
YpaBHEHUH, IK30- U
SHAOTEPMHUYECKUX
peakuusax
25 | TormuBo (HE(TS, 1 bubmorexa [JOK
yrojib ¥ METaH). https://m.edsoo.ru/ff0d4c4a
3arpsi3HeHUe
BO3]1yXa, CIIOCOObI
ero
MPEIOTBPALICHUS
26 |IIpakTrnyeckas 1 1 bubnmnoreka HOK
pabora Ne 3 o Teme https://m.edsoo.ru/ff0d4ae2
«Tonyuenue u
coOupanue
KHCIIOpO/Ia,
M3y4eHHE ero
CBOWCTB»
27 |Bomopon — 1 bubnuoreka [JOK
3JIEMEHT U TIPOCTOE https://m.edsoo.ru/ff0d4dd0
BEIIECTBO.
Haxoxnenue B
pHUpoIe
28 | ®dusnueckue u 1 bu6nuoreka [IOK
XHMHYECKUE https://m.edsoo.ru/ff0d4dd0
CBOMCTBA BOJOPOAA.
[Ipumenenne
BOJIOpO/Ia
29 |ITonsTue o kucmorax| 1 bu6nuoreka [IOK
U COJISIX https://m.edsoo.ru/ff0d50d2
30 [CnocoOb! momyuyeHus| 1 bubmmoreka [JOK
BOJIOpO/a B https://m.edsoo.ru/ff0d4dd0
naboparopuu
31 |[TpakTryeckas 1 1 bubmuoreka [JOK
pabota Ne 4 o Teme https://m.edsoo.ru/ff0d4f42
«Tonyuyenue u
cobupanue
BOJIOPOJ1a, U3YUEeHHUE
€ro CBOMCTB»
32 |MoutsipHbIif 00BEM 1 bubnuotexa [JOK
ra3oB. 3aKOH https://m.edsoo.ru/ff0d542e
ABorazipo
33 | Beruncnenus 1 bubnuotexa [JOK

00BEMa, KOJINUECTBA
BEIECTBA rasa I1o
€r0 U3BECTHOMY

https://m.edsoo.ru/ff0d55a0




/i

Tema ypoka

KomnuectBo yacos

Jara
U3Yy4ECHUS

DNeKTpOHHBIE U(PPOBHIC
o0pa3oBaTeNbHBIE PECyPCH

Bcero

KonTposnbhbie
paboThI

[IpakTuueckue
paboThI

KOJINYECTBY
BEIECTBA HIIH
00BEMY

34

Breraucnenus
00BEMOB Ta30B 110
YPaBHEHUIO peaKIN1
Ha OCHOBE 3aKOHAa
00BEMHBIX
OTHOILIEHUH ra30B

bubmnoreka IIOK
https://m.edsoo.ru/ff0d5708

35

dusunueckue u
XUMHYECKHE
CBOIICTBAa BOJIBI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d587a

36

CocTaB OCHOBaHUH.
ITonsaTue 00
WHIAKATOpaxX

bubmnoreka IIOK
https://m.edsoo.ru/ff0d59e2

37

Boga kax
PacTBOPUTEb.
Hacruimennsie n
HEHACHIIIICHHEIC
pactBopbl. MaccoBast
JIOJIsI BEIIECTBA B
pacTtBope

bubmnoreka IIOK
https://m.edsoo.ru/ff0d5b40

38

[IpakTnueckas
pabota Ne 5 o Teme
«IIpurorosienne
pacTBOPOB C
ONpeCIEHHON
MacCOBOM A0JIeH
pacTBOPEHHOTO
BEILIECTBA

bubmnoreka IIOK
https://m.edsoo.ru/ff0d5eba

39

KoHnTponbHas
pabota Ne2 o Teme
«Kucnopon.
Bonopoa. Boga»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d6342

40

OKcHabl: COCTaB,
KJIaccCupuKaus,
HOMEHKJIAaTypa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

41

ITonyuyenue u
XUMHUYECKHE
CBOMCTBA
KHUCJIOTHBIX,
OCHOBHBIX U
amM(pOTEepHBIX
OKCUI0B

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d664e




No Tema ypoka KommuectBo yacoB Hara DNeKTpOHHBIE U(PPOBHIC
/11 M3y4eHHusi| 00pa3oBaTeIbHBIC PECYPChI
Bcero| KonTponbsnbie| [IpakTnyeckue
paboThI paboThI

42 |OcHOBaHHUS: COCTaB, 1 bubmuorexa [JOK
KJIaCCU(UKALINS, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa

43 |Tlony4yenue u 1 bubnuotexa [HOK
XUMHAYECKHE https://m.edsoo.ru/ff0d67ca
CBOMCTBa OCHOBaHMI

44 |KucnoTsl: cocTas, 1 bu6nuoreka [IOK
Knaccudukanus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 |ITony4yeHue u 1 bubmuorexa [JOK
XUMHAYECCKHE https://m.edsoo.ru/ff0dfee2
CBOMCTBA KHCIJIOT

46 |Conu (cpennue): 1 bubnmnoreka [JOK
HOMEHKJIATypa, https://m.edsoo.ru/00ad947
CII0COOBI 4
MOJTyYCHUS,
XUMUYECKUE
CBOMCTBa

47 |IlpakTrueckas 1 1 bubnmnorexka HOK
pabota Ne 6. https://m.edsoo.ru/00ad9b7
Pemienue C
AKCIIEPUMEHTATBHBIX
3a/1a4 110 TeMe
«OCHOBHBIE KJIaCCHI
HEOPTaHHUIECKUX
COEJTMHEHMI»

48 |I'eHeTHueckas CBs3b 1 bu6nuoreka [IOK
MEKIY KllacCaMu https://m.edsoo.ru/00ad9a5
HEOPTaHUYECKUX 0
COeIMHEHU

49 |O600mmeHue n 1 bubmuorexa [JOK
cHCTEeMaTH3aIns https://m.edsoo.ru/00ad9cb
3HAaHUU 2

50 |KontpomnbHas 1 1 bubmuoreka LIOK
pabota Ne3 o Teme https://m.edsoo.ru/00ad9ela
"OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
coequHeHun"

51 |IlepBbie NOMBITKH 1 bubmuotreka [JOK
KiaccuuKanuu https://m.edsoo.ru/00ad9ffa
XUMHYECKUX

yneMeHTOB. [loHsaTHE
O rpynmax CXOJHbIX
3JIEMEHTOB




No Tema ypoka KommuectBo yacoB Hara DNeKTpOHHBIE U(PPOBHIC
/i M3y4eHHusi| 00pa3oBaTeIbHBIC PECYPChI
Bcero| KonTponbsnbie| [IpakTnyeckue
paboThI paboThI
52 |Tlepuogudeckuit 1 bubnmoreka [JOK
3aKOH U https://m.edsoo.ru/00ada52c
IIepnonnueckas
cucTema
XUMUYECKUX
anemenToB /l. .
MenneneeBa
53 |ITepuossl, rpymIb, 1 bubnuorexa [HOK
MOATPYIIIIBI https://m.edsoo.ru/00ada52c
54 |CtpoeHue aToMOB. 1 bubnmoreka [JOK
CocraB aTOMHBIX https://m.edsoo.ru/00ada34
sinep. MzoTonsr 2
55 |Ctpoenue 1 bubnuorexa [JOK
AIEKTPOHHBIX https://m.edsoo.ru/00ada6bc
000JI0YEK aTOMOB
AJIEMEHTOB
[Tepuonnueckoi
cuctemsl [. H.
Menpeneena
56 | Xapakrepuctuka 1 bubnuorexa [JOK
XUMHYECKOTO https://m.edsoo.ru/00ada82
3JIEMEHTA 110 €r0 4
MOJIOKEHHUIO B
[Tepuonuueckoi
cucteme /1. H.
Menneneena
57 |3HaueHue 1 bubmuorexa [JOK
Ilepuonnyeckoro https://m.edsoo.ru/00ada96e
3aKOHA I Pa3BUTHS
HAyKH U MPAKTUKHU.
. . MenneneeB —
Y4€HBIM, EAaror u
TpaKJIaHUH
58 |Pe3epBHEBIN YPOK. 1 1 bubmuorexa [JOK
O06o01enue u https://m.edsoo.ru/00adb33
CUCTEMaTH3aIus c
3HAHUH /
Bcepoccutickas
MpoBepoyHas pabora
59 |KonTpomnpHas 1 1 bubnuotexa [JOK
pabota Ne4 o Teme https://m.edsoo.ru/00adb48
«CTtpoeHune aToma. 6
XuMunueckas CBS3b»
/ Beepoccuiickas
MpoBepoyHas pabora




No Tema ypoka KommuectBo yacoB Hara DNeKTpOHHBIE U(PPOBHIC
/i M3y4eHHusi| 00pa3oBaTeIbHBIC PECYPChI
Bcero| KonTponbsnbie| [IpakTnyeckue
paboThI paboThI

60 |Dnekrpoorpumarens | 1 bubnmoreka [JOK
HOCTBh aTOMOB https://m.edsoo.ru/00adaab8
XUMHYCCKUX
3JIEMEHTOB

61 |Monnas xumuueckas| 1 bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adac34

62 |KoBaneHTHas 1 bu6nuoreka [IOK
MoJIsipHAs https://m.edsoo.ru/00adaab8
XUMHUYECKasH CBSI3b

63 |KoBaneHTHas 1 bu6nmoreka [IOK
HETIOJIIPHAS https://m.edsoo.ru/00adaab8
XUMHYECKas CBA3b

64 |CrereHb OKHCIICHUS 1 bubmmorexa [JOK

https://m.edsoo.ru/00adae28

65 |OxucnurTensHo- 1 bubmmnorexa [LIOK
BOCCTaHOBUTEJIbHBIC https://m.edsoo.ru/00adb07
peakuuu 6

66 |Oxucnurenu u 1 bubmuorexa [JOK
BOCCTaHOBHTEITU https://m.edsoo.ru/00adb07

6

67 |Pe3epBHbIil YPOK. 1 bubnuoreka [JOK
O06o01eHue 1 https://m.edsoo.ru/00ad9cb
CUCTEMaTH3aIus 2
3HaHUH 10 TeEME
«CtpoeHue aToma.

XUMUYECKas CBSI3b»

68 |Pe3epBHBIH YPOK. 1 bubmuorexa [JOK
O06o06menue u https://m.edsoo.ru/ff0d61c6
CUCTEMAaTH3AIIHS
3HAaHUU

OBIIEE 68 5 4

KOJIMYECTBO

YACOB IIO

I[TPOI'PAMME

9 KJIACC

Ne Tema ypoxka KommuecTBo vacoB [Hara OneKTpoHHbIe HU(POBBIE

n/n Beero| Kontpomsasre| [paxrieckue| 13YI1EHAA o0pa3oBaTeNbHbIE PECYPChHI

paboThI paboThI

1 |[lepuogmyueckuii 1 bu6nuoreka [IOK
3aKOH. https://m.edsoo.ru/00adb59e
[Tepuonnueckas
CUCTeMa XUMHUYECKHIX
anemeHToB /1. .

Menneneena




Tema ypoka

KomnuectBo yacos

Bcero

KoHntposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUYECKUX
3JIEMEHTOB NEPBBIX
TpEX MEPUOJIOB

bu6nmoreka [IOK
https://m.edsoo0.ru/00adh6b6

Knaccudukanms n
HOMEHKJIATypa
HEOPraHHYECKUX
BEIIIECTB

bu6nmoreka [IOK
https://m.edsoo.ru/00adbh7e2

Bunnl xumuueckoit
CBSI3U U THUIIBI
KPUCTAJUTHYECKUX
peLETOK

bu6nmoreka [IOK
https://m.edsoo.ru/00adbac6

KonTponbnas padora
Nel o teme
«IToBTOpEHUE M
yri1yOJaeHue 3HaHUH
OCHOBHBIX Pa3/IeJIoB
Kypca 8 Kiacca»

Knaccudukanus
XAMHYECKHAX
peaKuuii mo
Pa3IMIHBIM
MpU3HAKaM

bubmmorexa [JOK
https://m.edsoo.ru/00adbcb0

ITonsTHE 0 cCKOpOCTH
XUMHYECKON
peakuuu. [londarue o
TOMOTE€HHBIX U
TETEPOreHHBIX
peakuusx

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

ITonsTHe o
XHUMHYSCKOM
PaBHOBECHUH.
@DakTopbl, BIUSIOIINE
Ha CKOPOCTh
XUMHUYECKOU
peaKIuu u
MOJIOKEHHUE
XUMHYECKOTO
paBHOBECHS

bubmmoteka [IOK
https://m.edsoo.ru/00adc28c

OKHCIIUTENRHO-
BOCCTAHOBUTEIHHEBIE
peaku

but6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopus
NEKTPOIUTUYECKON
M CCOLIMALUH.

but6mmoreka [IOK
https://m.edsoo.ru/00adcd68




/i

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposnbnsie

[IpakTueckue

paboThl paboThl

Jara
U3Yy4ECHUS

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

CuibHEbIE U ci1a0ble
ANEKTPOJIUTHI

11

NonHsble ypaBHEHUs
peakuuii

bu6nuoreka [IOK
https://m.edsoo.ru/00add448

12

XHUMHYECKHE
CBOMCTBA KUCJIOT U
OCHOBaHUI1 B CBETE
npeACcTaBICHUN 00
3JIEKTPOJIUTUYECKON
JIHICCOIAITAN

bu6nuoreka [IOK
https://m.edsoo.ru/00add5d8

13

XuMmudeckue
CBOICTBA COJICH B
CBETE
IIpeicTaBIeHUM 00
AICKTPOJIUTUYECKON
JIACCOIHAIIIN

bu6nmoreka [IOK
https://m.edsoo.ru/00add8b2

14

Tlonsatue o
TUAPOIU3E COJIEH

bubmnoreka IIOK
https://m.edsoo.ru/00add9d4

15

O0600111eHE U
CHCTEMATH3ALIS
3HaHUM

bubmuorexa [JOK
https://m.edsoo.ru/00addd12

16

[IpakTnueckas
pabora No 1.
«Permenue
AKCIEPUMEHTATBHBIX
3a7a4»

bubmmoteka [IOK
https://m.edsoo.ru/00addbfa

17

KonTponbnas padora
Ne2 o teme
«INEKTPOTUTHUECKAS
JICCOIUAITHSI.
XUMUYECKUE
peakuuu B
pacTBopax»

bu6mmoteka [IOK
https://m.edsoo.ru/00addec0O

18

O6mmas
XapaKTEePUCTHKA
rajilor¢HOB.
XUMHUYECKHE
CBOMCTBA Ha
puMepe XJiopa

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

19

XIJI0pOBOZOPOL.
Consanas KuCIIoTa,
XUMHUYECKHE
CBOICTBA,
MOJIy4YEHUE,
NIPUMEHEHUE

bubnuorexa [{OK
https://m.edsoo.ru/00ade104




/i

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

20

[IpakTuueckas
pabota Ne 2 o Teme
«ITonyuenne
COJISHOM KHMCJIOTBHI,
H3Yy4YCHHE €€
CBOWCTB»

1

bu6nmoreka [IOK
https://m.edsoo.ru/00ade348

21

Breraucnenus 1o
YpPaBHEHUAM
XUMHYECKHX
peaKIuii, €ciii OJMH
W3 peareHTOoB JaH B
H30BITKE

Bbu6nuoreka [IOK
https://m.edsoo.ru/00ade488

22

O6mas
XapaKTEPUCTHKA
yneMeHToB VIA-

IPYIIIBI

bubnnoreka IIOK
https://m.edsoo.ru/00ade64a

23

AJITOTPOIIHBIE

MO (UKAIIIH CEPBI.
Haxoxnenue cepsl u
€€ COeINHECHNH B
MIPUPO/JE.
XUMUYECKUE
CBOMCTBA CEPBI

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
CTpOCHHUE,
¢buznyeckue u
XUMHAYECKHE
CBOMCTBA

bubmmorexa [JOK
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl.
CepHas KHUCIIOTa,
¢buznyeckue u
XUMHAYECKHE
CBOICTBA,
IpUMEHEHHE

bubmmorexa [JOK
https://m.edsoo.ru/00adea28

26

XUMUYECKUE
peakLuu, JIexaniue B
OCHOBE
MIPOMBILIIEHHOTO
croco6a Mmoyry4eHus
CEpPHOM KUCIIOTBHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY>KaroIlen cpeibl
COEJIMHEHUSIMU CEPbI

bu6mmoteka [IOK
https://m.edsoo.ru/00adec8a

27

Brruncnenune
MacCOBOH J0JIU

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a




/i

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

BBIX0J1a TIPOJIYKTA
peakiuu

28

Oo6mas
XapaKTepUCTHKA
3J€EMEHTOB VA-
rpynmbl. A30T,
pacnpocTpaHeHuE B
IpUpOJE,
buznveckue u
XUMHYECKHE
CBOICTBA

bu6nuoreka [IOK
https://m.edsoo.ru/00adeeab

29

AMMUak, ero
¢busnveckue u
XUMHUYECKHE
CBOMCTBA, IOJIy4CHHUE
U IIPUMEHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/00adf004

30

[Ipaktrueckas
pabota Ne 3 o Teme
«Tonyuenne
aMMUaKa, U3y4eHHe
€ro CBOMCTB»

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

31

A30THas Kucnora, eé
¢buznveckne u
XUMHUYECKHE
CBOMCTBA

bubmmorexa [JOK
https://m.edsoo.ru/00adf306

32

Hcnonp3oBanue
HUTPATOB U COJIEH
aMMOHHUS B KQ4e€CTBE
MHUHEPATbHBIX
ya0OpeHUi.
XUMHUYECKOE
3arpsi3HeHue
OKpY’Karolllen cpeibl
COEIMHEHUSIMH a30Ta

bu6mmoteka [IOK
https://m.edsoo.ru/00adf518

33

®dochop. Oxcun
docdopa (V) u
dbocdopnas kucnora,
¢buznyeckue u
XUMHAYECKHE
CBOMCTBA, IIOJIy4CHUE

bu6mmoteka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
docdatoB B kauecTBe
MUHEPATBLHBIX
yI1oOpeHuit.
3arps3HeHue

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20




/i

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposnbnsie

[IpakTueckue

paboThl paboThl

Jara
U3Yy4ECHUS

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

MPUPOJHON CPEIIbI
dbocharamu

35

Yraepon,
pacrnpocTpaHeHHE B
IpUPOJIE,
(buznveckue u
XUMHUYECKHE
CBOICTBA

bu6nuoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuabl yriaepoja,
ux GU3HYECKUE 1
XUMHUYECKHE
CBOICTBA.
DKOJIOTHYECKHUE
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
(Iv)

Bbu6nuoreka [IOK
https://m.edsoo.ru/00adfebe

37

VYroapHasa KUCIOTa U
e€ coyn

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

38

[IpakTnueckas
pabota Ne 4 1o Teme
"[Tonyuenue
YTJIEKUCIIOTO Trasa.
KauecTBeHHas
peakuus Ha
kapOoHaT-uoH"

bubmmorexa [JOK
https://m.edsoo.ru/00ae027e

39

[TepBoHayanbHbBIE
MOHATHS 00
OpPraHUYECKUX
BEIIECTBAX Kak O
COEIMHEHMAX
yriaepoaa

bubmmorexa [JOK
https://m.edso0.ru/00ae054e

40

Kpemnwnii u ero
COCIIMHECHMUS

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae080a

41

[IpakTnueckas
pabota Ne 5.
Pemenne
JKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«Baxxneimmue
HEMETaJlJIBI ¥ UX
COCTUHECHU

bu6mmoreka [IOK
https://m.edso0.ru/00ae0bf2

42

KonrponsHas pabora
Ne3 o Teme
«Baxxneiime

bu6nuoreka [IOK
https://m.edso0.ru/00ae0e18




/i

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

HEMCTAJJIbI U UX
COCOANHCHUA»

43

OO6mias
XapaKTepUCTUKA
XUMHYECKHX
9JIEMEHTOB —
METAaJLJIOB.
Merannndeckas
CBSI3b U
MeTaJuTndecKas
KpUCTaJUTHYeCcKast
peméeTKa.
duznueckue
CBOMCTBAa METAJIJIOB

bu6nuoreka [IOK
https://m.edsoo.ru/00ael103e

44

XUMUYECKUE
CBOMCTBa METAJUIOB.
DNEeKTPOXUMHYECKUN
PAL HANIPSKECHUN
METaJUIOB

bubnnoreka IIOK
https://m.edso0.ru/00ae1156

45

OO0mrue crmoco0bl
MOJTyYeHUs
MeTaiioB. CIIaBEL.
Brraucnenus 1o
YpaBHEHUSIM
XAMHUYECKHUX
peaKkuuii, €ciii OJuH
W3 peareHTOB
COJICPKUT TIPUMECH

bubnnoreka IIOK
https://m.edso0.ru/00ae1156

46

[TonsiTHE 0 KOppO3UH
METaJUIOB

bu6mmoreka IIOK
https://m.edso0.ru/00ael1278

47

Il{emouHbIe METAILIIBI

bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2

48

OKcuabsl 1
TUIPOKCHU/IBI HATPHS
M KaJIAs

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael4b2

49

Ilenouno3eMenbHEIE
METaJlJIbl — KaJIBITHH
1 MarHum

bubmuorexa [JOK
https://m.edso0.ru/00ae15e8

50

Baxxueiinne
COE€IUHEHUS KaJIbIIU

bubmuorexa [JOK
https://m.edsoo.ru/00ae15e8

51

O06001IeHNe 1
cUCTEMATH3ALUS
3HAHUH

52

JKécTKOoCTh BOJBI U
CITIOCOOBI €€
YCTpaHECHHS

but6mmoreka [IOK
https://m.edso0.ru/00ae1886




/i

Tema ypoka

KomnuectBo yacos

Bcero

KoHntposnbnsie
paboThl

[IpakTueckue
paboThl

Jara
U3Yy4ECHUS

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

53

[IpakTuueckas
pabota Ne 6 1o Teme
"YKEcTKOCTh BOIBI U
METO/JIbI €€
ycTpaHeHus"

1

bu6nmoreka [IOK
https://m.edsoo.ru/00aelae8

54

AnmroMuHUH

bu6nmoreka [IOK
https://m.edsoo.ru/00aelc64

55

AmdoTtepHbIe
CBOWCTBA OKCHJIA U
THIPOKCHIA

bu6nmoreka [IOK
https://m.edsoo.ru/00aelc64

56

Kemeso

bu6nmoreka [IOK
https://m.edsoo.ru/00ae1d86

57

Oxcumpl,
THJIPOKCUBI U COJIH
xenesa (II) u xxenesa

(1)

bu6mmoteka [IOK
https://m.edsoo0.ru/00ae35e6

58

O0600111eH1E U
CHCTEMATH3ALIS
3HAHUH

59

[IpakTnueckas
pabora Ne 7.
Pemenue
AKCIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
«Baxneimue
METaJUIbl U UX
COCTUHCHHU S

bu6mmoteka [IOK
https://m.edsoo.ru/00ae3de8

60

Brraucnenus 1o
YPaBHEHUAM
XUMHUYECKUX
peaKkuuii, €Clii OJIMH
W3 PEarcHTOB JaH B
n30BITKE MIIN
COZIEPIKUT IPUMECH.
Breraucnenus
MacCOBOH J0JIU
BBIXOJa TPOIYKTA
peakuuu

bubmuorexa [JOK
https://m.edso0.ru/00ae1750

61

O0600111eHE U
CUCTEMATH3ALIS
3HAHUH

62

KonTponbHas pabota
Ne4 1o Teme
«Baxxneimue
MeTaJlIBl M UX
COCJIMTHEHMUSI




No Tema ypoka KomnuectBo yacoB Hara DIIeKTPOHHBIE TIUPPOBHIC
/i Beero| Kontponbhsre| [paktuuecke| H3Y1CHHA o0pa3oBaTeNbHbIC PECYPCHI
paboThl paboThl

63 |BemecTBa n 1 bu6nmoreka [IOK
MaTepHalbl B https://m.edsoo.ru/00ae3f50
HOBCEIHEBHOM
YKU3HH YeJIOBEKa

64 | Xumuueckoe 1 bubmnoreka IIOK
3arps3HeHUe https://m.edsoo.ru/00ae4270
OKpY>Karollen cpeibl

65 |Ponb xumum B 1 bu6nmoreka [IOK
peleHnH https://m.edsoo.ru/00ae4270
9KOJIOTHYECKUX
pooyem

66 |Pe3epBHBIH YPOK. 1 bubmuorexa [JOK
O06o61enue u https://m.edsoo.ru/00ae0dOa
cUCTEeMaTH3aIus
3HAHUU

67 |Pe3epBHbIil YPOK. 1 bubnuoreka [JOK
O6obuieHue u https://m.edsoo.ru/00adb33c
CUCTEeMaTH3alHs
3HAHUU

68 |Pe3epBHBIH YPOK. 1 bubmuorexa [JOK
O06o61enue u https://m.edsoo.ru/00ad9ch2
cUCTEeMaTH3aIus
3HAaHUU

OBLIEE 68 4 7

KOJIMYECTBO YACOB

10 ITPOI'PAMME

NPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA30OBATEJILHOM ITPOT'PAMMBI

8 KJIACC
Kon N .
IDOBEDAEMOro IIpoBepsieMble MpeIMeTHbIE pPe3yJbTAThl 0CBOEHHS OCHOBHOI 00pa3oBaTeJLHOM
posep MPOrpaMMbl 0CHOBHOT0 00111ero 00pa3oBaHusi
pe3yiabTaTa
1 [To Teme: «IlepBoHAYaTLHBIE XUMHYECKHE TOHSITHS
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSATHM: aTOM, MOJEKYJa, XUMUYECKHMA
JJIEMEHT, TPOCTOE BEIIECTBO, CJIOXXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
11 HEOJIHOPOJIHAs), BaJICHTHOCTh, OTHOCHTEJIbHAS AaTOMHAas M MOJICKYJISIpHas Macca,
' KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsA Macca, MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa
B COCIMHCHUU, MOJIIPHBIA OOBEM, XUMHYECKash Peakmus, KIacCH(pUKAIMs peaKIui:
peakIuy COCJMHEHUS, PEaKIMK Pa3IOKCHHS, PEaKIMK 3aMeIleHHs], peakiinu oOMeHa,




Kon

IIpoBepsieMble mpeqMeTHbIE pPe3yJbTAThI 0CBOEHHSI OCHOBHOM 00pa3oBaTeLHOM

NpoBEpFEMOTo NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yiabTara
9K30- M DHIOTEPMHUUECKHE PEaKINH, TEIUIOBOH 3(QEKT peakIuu, pacTBOp, MaccoBas
JI0JIsI BEIIeCcTBa (IPOIICHTHASI KOHIICHTPALINS) B paCTBOpE
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSATHA W MPUMEHATH 3TU
' TIOHSITHS TIPY OTMCAHUH BEUIECTB U MX MPEBPAICHUN
13 HCTIONB30BaTh XUMHUYCCKYI0 CHMBOJHKY JJISI COCTaBICHHS (OPMyN BEIIECTB U
' YpaBHEHU XUMUYECKUX peakni
14 PacKpBIBaTh CMBICT 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITIOCTOSIHCTBA COCTaBa,
' ATOMHO-MOJICKYJIIPHOTO YUCHHS, 3aKOHA ABOTaIpoO
1.5 OTPENIEISITh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCJIMHEHUSAX
16 KJIacCU(HUIUPOBATh XUMHUYECCKAE PEaKnuy (IO YHUCIy M COCTaBy YYACTBYIOIIUX B
' pEaKIy BEeMECTB, M0 TEIIOBOMY (D DEKTY)
1.7 BBIYHCIISITH OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJTI0 XHMHUYECKOTO 3JIEMEHTA 110 ()OpMYyJIe COSTUHEHMS,
1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOpE
110 MPUMEHATh €CTCCTBCHHOHAYYHBIC METONBI TO3HAHWS — HAONIOACHUE, H3MEpCHHE,
' MOJICTUPOBAHHUE, SKCIIEPUMEHT (PEaNbHBINA W MBICIICHHBIN)
2 [To Teme: «BaxHeiine npeJcTaBUTEIN HEOPTaHUIECKUX BEILIECTBY
2.1 PaCKPBIBATh CMBICI OCHOBHBIX XHMHUYECKUX IOHITHI: OKCHI, KUCIIOTa, OCHOBAaHHE, COJIb
99 OTpENeysATh MPUHANJICKHOCTh BEIIECTB K OIMPEISIIEHHOMY KJaccy COCIUHEHHMH I0
' popmynam
2.3 KJIACCU(HMIIMPOBATh HEOPTraHWMYECKUE BENIECTBA
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMYHBIX
24 KJIACCOB,  IOATBEpXKJas  OINMCAHUE IPUMEPAaMU  MOJEKYJSIPHBIX  YpaBHEHMI
COOTBETCTBYIOIIHX XUMHUIECKUX PEAKITHI
25 MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTAaBa,
' BO3MOKHOCTHU NPOTCKAHUA XUMUICCKUX HpeBpaHleHI/Iﬁ B pa3JIMYHBIX YCJIOBHUAX
CIIEIOBATh TMpaBWIaM IIONB30BAHUS XHMHUYECKOH TMOCyqod ©  JabopaTOpHBIM
00Opy/IOBaHHEM, a TaKKe IPaBWIaM OOpAaIIeHUS C BEIIECTBAMU B COOTBETCTBHU C
HWHCTPYKIUAMHA IO BBITTOJTHEHUIO HaGOpaTOpHLIX XUMHYCCKUX OIIBITOB I10 IMOJYYCHHUIO U
26 coOupaHuio Ta3000pa3HBIX BemlecTB (BOIOpOJa M KHCIOPOJA), HPUTOTOBICHHIO
' pacTBOPOB ¢ ONPEIENTEHHON MAaCCOBOM JOJIEH PACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U
MIPOBOJNUTH XAIMUYECKUe 9KCTIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIIOT C IOMOIIBI0 HHIUKATOPOB (JIAKMYC,
¢deHonpTanenH, METHIOPAHX U IPYTHE)
2.7 MIPOBOJWTH PacUEThI 10 YPABHEHUIO XUMUUECKON PEaKIin
ITo teme: «Ilepunonnueckuit 3akoH u [lepuonnyeckas cucreMa XUMHYECKHUX 3JIEMEHTOB
3 . 1. MenneneeBa. CtpoeHue aToMoOB. Xumudeckass CBs3b. OKHUCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUI
PpacCKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX MOHATHH: AAPO aTomMma, SHGKTpOHHLIﬁ cJIOH
3 1 aToMa, aTOMHasda 0p6I/ITa.]'II), paanyc aToMa, XUMHU4YECKas CBA3b, IOJIApHasd U HCIIOJIApHas
' KOBaJICHTHAs CBsI3b, AJIEKTPOOTPULATEIILHOCTb, MOHHAS CBSI3b, MOH, KAaTHOH, aHUOH,
CTENeHb OKHCIICHUS
3.2 KJIACCU(DHUIIUPOBATH XUMHUYECKUE SJICMEHTBI




Kon

IIpoBepsieMble mpeqMeTHbIE pPe3yJbTAThI 0CBOEHHSI OCHOBHOM 00pa3oBaTeLHOM

TIPOBEPAEMOTO NMPOrpaMMbl OCHOBHOT'O 00111er0 00pa30oBaHusl
pe3yJbTara
ONMKCHIBATh W XapaKTepu3oBaTh TabmuuHyro Qopmy [lepuoamueckoid CcHCTEMBI
3.3 XUMHYECKUX DIIEMEHTOB: pa3liMvaTh TOHATHS «rJIaBHas MoArpymmna (Arpynma)» u
«mobouHas noarpynna (brpynma)y, «Manbie» U «00IbIINeE» TePUOIBI
packpeiBath cmbichn [lepuommueckoro 3akona [[.M. MenneneeBa: neMOHCTPHUPOBATH
3.4 MMOHMMAaHUE TIEPUOJIUIECKON 3aBHCHMOCTH CBOMCTB XUMHYECKHX JIIEMEHTOB OT HX
nosioxkeHus B [leproanueckoit cucreme
COOTHOCUTHh 0003HAYeHUs, KOTOphle MMEIOTCs B Tabmuie «[lepuomudeckas cucrema
35 XUMHYECKUX 1eMeHToB JI.1. MeHnneneeBa» ¢ YMCIIOBBIMH XapaKTEPHCTUKAMU CTPOCHUS
' aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsj sapa, oOIliee YHCIO 3JIEKTPOHOB
U pacrpejielieHHe UX 10 JIEKTPOHHBIM CJIOSIM)
3.6 OMPENIEIISITh CTEIICHb OKMCIICHHS DJIEMEHTOB B OMHAPHBIX COCAMHECHUX
37 OTIpeeTATh BHU] XUMMYIECKOM CBSI3H (KoBaJICHTHAs u HMOHHAs)
' B HeOpFaHI/I‘IeCKI/IX COCAUHCHUAX
9 KJIACC
Kona .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAaThl 0CBOCHUSI OCHOBHOI
fiposepseMoro o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 Ilo Teme: «BenecTBo M XUMUYECKAs pEAKIIUSD)
paCKpLIBaTL CMBICJI OCHOBHBIX XHWMHWYCCKUX HOHHTHﬁ: paCTBOp, BHGKTpOHI/ITLI,
HeSJIeKTpOHI/ITI)I, SHGKTpOJ'II/ITI/I‘IeCKaH Jucconuanms, peaK]_II/II/I HNOHHOI'O O6MeHa,
KaTaJu3aTop, XUMHYECKOE pPaBHOBECHE, OOpaTUMbIe M HEOOpaTUMBIC pEaKIuH,
11 OKHUCITUTEIbHOBOCCTAHOBUTEIbHBIC PEAKIIUH, OKUCITHTENb, BOCCTAHOBHUTEb, OKUCIICHHUE
1 BOCCTAaHOBJICHHE, AIUIOTPONHs, aM(pOTEPHOCTh, XMMHUYECKas CBs3b (KOBaJCHTHa,
WOHHAs, MEeTaJNTNYeCcKasi), KpUCTAJUTMYecKas peméTKa, CIjIaBbl, CKOPOCTh XUMHYECKOM
peaxuu
12 WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHATHH W TPUMEHSTH 3TH
' HOHATHUS IIPU ONHMCAHMUHU BEIIECTB U UX NIPEBPAIICHUI
13 COCTaBJISITh YPAaBHEHUS 3JICKTPOJMTHUCCKON TUCCOIUAIIMY KHUCIIOT, MEIOUeH U COJeH,
' TOJTHBIC ¥ COKPAIEHHBIC YPABHEHUS PEaKIIuii HOHHOIO OOMeHa
14 PacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH MOCPEICTBOM
' COCTaBJICHHS DJICKTPOHHOT0 OajaHCca 3TUX PeaKIHi
15 MPOBOJIUTH Pacu&Thl O YPAaBHEHUIO XUMHUYECKON peaKkluu
2 ITo Temam: «HemeTaiuisl 1 X cOeUHEHUSI» U «MeETaAIUIbI U UX COESTUHEHHUS
XapaKTepH30BaTh (OMUCHIBATh) OOIIMEe M crHenu(pUIecKHe XUMHYCCKHE CBOMCTBA
2.1 IIPOCTBIX Y CIOKHBIX BELIECTB, MMOATBEPKIAsl ONUCAHUE IPUMEPAMH MOJIEKYISIPHBIX U
NOHHBIX ypaBHeHI/Iﬁ COOTBGTCTByI-OI_HI/IX XUMHUYCCKUX pea}cm/lﬁ




NPOBEPSIEMOT0

Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

pe3yJabTara

2.2

COCTABJIAITb YPaBHCHUA peaKuHﬁ, MNOATBCPXKAAOIIUX CYHICCTBOBAHUEC reHeTHYeCKoi
CBA3HU MCXKY BEHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHUS, BO3MOXHOCTH
IIPOTEKaHNs] XUMUUYECKUX IPEBPAILEHUM B pa3IMYHbIX YCIOBUSIX

2.4

CIICZIOBaTh MpaBHIaM TMOJB30BAHUS XHMHYECKOH TOCYIOH W  1abopaTopHBIM
000OpyIOBaHMEM, a TAK)Ke MHpaBHiIaM OOpAlleHHs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIHSMHE T10 BBITIOJHEHHIO JTA00PATOPHBIX XMMHYECKUX OIBITOB M0 MOIYYSHUIO U
cOOMPaHUIO Ta3000pa3HBIX BENIECTB (aAMMHUAKa U YTIIEKUCIIOTO ra3a)

2.5

[POBOJUTH PEAKIMH, MOATBEPIKAAIONIIE KAYSCTBEHHBIM COCTAB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh OINBITHBIM ITyTEM XJIOPUA-, OpOMHI, HOAH, KapOOHAT, GocdaT, CUIIHKAT,
cyib(}ar, THIPOKCHUIUOHBI, KATHOHBI AMMOHHS, WOHBI HM3YYCHHBIX METAJLIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB

Ilo Teme: «XuMUS U OKpYKarOIIas CPeaar

3.1

pacKkpblBaTb CMBICI OCHOBHBIX Xumuueckux nonsatuil: IIJIK Bemectsa; kopposus

MCTaJIJIOB

3.2

MPUMEHITh OCHOBHBIC ONEpPALlMM MBICIUTEIBHON NEATEIbHOCTH — aHAJU3 U CUHTE3,
cpaBHEHHE, O0O0O0OIIeHHEe, CUCTEeMAaTH3alluI0, BBISBICHUE MPUYUHHO-CIICJCTBEHHBIX
CBsI3€H — JJIs1 U3yYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIHI; ECTECTBEHHOHAYUHBIE
METOJbI TIO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJCIMPOBAHUE, DSKCIICPHUMEHT

(peabHBII W MBICIICHHBIN)

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 31eMEHT COep:KaHUs
1 IlepBoHaYanbHbIE XUMHUECKHE TOHSITUS
11 ITpeamer xumun. Poslb XUMHHU B 5KM3HH 4enoBeKa. XUMHA B CHCTEME HayK. Tella ¥ BelIeCTBa.
' Ddusnyeckre cBoiicTBa BENIECTB. ArperaTHOE COCTOSIHUE BEIIECTB
12 Ilonarne o MeTomax IMo3HaHWS B XMMHUH. UHcTele BemiecTBa M cMecH. CrocoObI paszeneHus
' cmeceit
13 ATOMBI U MONEKyIbl. XUMUUECKUE 31eMeHThl. CUMBOMBI XUMUYECKUX 1eMEHTOB. IIpocTeie u
' CJIO’KHBIE BEHIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE
Xumuueckas (opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
1.4 coctaBa BemlecTB. OTHocuTenbHas aToMHas Macca. OTHOCHUTENbHAs MOJEKYJSIpHas Macca.
MaccoBast 40JIs XUMHYECKOT'0 JJIEMEHTA B COEAUHEHUU
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KonmuectBo BemectBa. Monbs. MomsipHasi macca. B3amMocCBsI3p KOMMYECTBA, MACChl U YHCIA
CTPYKTYPHBIX EIMHHII BelecTBa. Pacuérel mo GpopMynaM XUMHYECKHX COCTUHEHHUM

1.6

Ou3nyeckre U XUMHYECKHE SBJICHUA. XUMHUUECKast peakius U e€ IPU3HAKH. 3aKOH COXPAHCHHUS
Macchl BellecT. XuMuieckre ypapaeHus. Kiaccuukaius XuMHIECKUX peakiiii (CoeIuHEHH s,
pa3IoKeHHS, 3aMeIleHus, 0OMeHa)

1.7

XUMUYECKUNA SKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH MOCYAO#, C mNpaBuiaMu padOThl B
nabopaTopun U npuémMamu o0paleHus ¢ 1ab0PaTOPHBIM 000PYIOBAHNEM, U3YUEHUE U OTIHCAHUE
(bM3MUYECKUX CBOWCTB 0OpPa3lOB HEOPraHWYECKHUX BEIIECTB, HAOMIOACHUE (HU3UICCKUX
(nmaBneHue BOCKa, TastHUE JbIa, PACTHPAHUE caXapa B CTYIKE, KHIICHNE W KOHACHCALUS BOJIBI) H
XUMHUUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHME MEIHOW MPOBOJOKH, B3aWMOJICHCTBHE Mena ¢
KHCJIOTOH) SIBICHUH, HAOIOICHUE U ONKCAHWE MPU3HAKOB MPOTEKAHHUS XUMHYECCKUX PEaKIHA
(paznoxeHne caxapa, B3aUMOJEHCTBHE CEpHOW KHUCIOTHI C XJIOPHIOM Oapus, pa3iIoKeHHe
ruapokcuna Meau(ll) mpu HarpeBaHWH, B3aMMOJCHCTBHE Keme3a ¢ pacTBopoMm cos menu(Il),
H3yUYEHHUE CIIOCOO0B paslieNieHusi cMecei (¢ TIOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BHIIIApUBAHUE,
JUCTHIUIALIMSA, Xpomarorpadusi), MpPOBeJCHHE OYHCTKA IIOBAPEHHOM CONM, HAOMIOACHHE W
OTIMCaHWE Pe3yJIbTATOB MPOBEICHUS OIBITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChHl,
CO3/IaHUE MOJIETICH MOJIEKY (IapOCTEePIKHEBHIX )

Baxneiimue MPECACTABUTECIIN HCOPTraHNYCCKUX BEIICCTB

2.1

Bo3snyx — cmech razos. CoctaB Bozayxa. Kucnopon —anemeHT u ipoctoe Bemectso. Haxoxaenue
KHUCIOpOoJia B Tpupoje, Qu3MuecKkue U XUMHUYecKHe CBOWCTBa (peakuuu ropeHus). OKCUIBL
IIpumenenue kucnopoaa. CiocoObl MOITy4YeHUsS! KUCIOPOia B TAOOPATOPUU U TPOMBIIIIEHHOCTH.
KpyroBopot kuciopona B mpupozae. O30H — aIDIOTPOITHASE MO (HUKAIIS KHCIOpOaa

2.2

TemnoBolt  3p¢eKT XUMHYIECKOH  peaknuu, TEePMOXHMHYECKHE  ypPaBHEHUS,  9IK30-
U SHAOTEPMUYECKUE pEaKiuu. TOIUIMBO: Yrojib MU MeTaH. 3arps3HEHHE BO3IyXa, YCHIICHHE
MapHUKOBOTO A (eKTa, pa3pyleHue 030HOBOTO CIIOS

2.3

Bomopon — aneMeHT W TipocToe BemiecTBO. HaxoskieHwe BOmOpoaa B TpHpOje, (H3HYCCKHE H

XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, ciocoObI onydenns. Kucmotel u conm

2.4

MoutsipHblit 005EM razoB. PacyéTsl Mo XUMHYECKUM YPaBHEHUSAM

2.5

®usnyeckue cBoWcTBa BoAbl. Boma kak  pactBoputens. PactBoprl.  HackieHHsbie
Y HEHACBILIEHHbIE PAacTBOpHL. PacTBOpuMOCTh BelIeCcTB B BoJe. MaccoBasi 10yl BELIECTBA B
pacTtBope. XUMHUYECKUE CBOMCTBa BOAbl. OcHOBaHWA. Poib pacTBOpOB B MPUPOAC W B JKU3HU
yenoBeka. KpyroBopoT BOABI B IpHpoje. 3arps3HEHHE MPUPOJHBIX BOJ. OXpaHa W OYMCTKA
TIPUPOIAHBIX BOJT

2.6

Knaccudukanmst Heopranmueckux coeamHeHuil. Oxcuapl.  Kiaccupukamuss — OKCHIOB:
cosneoOpasytomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHEIE) U HecoseoOpa3yromue. HomeHkmatypa
okcHuIoB. DU3NUECKIe M XUMHUYECKHE CBOWCTBA OKcHaoB. [lomydeHne okcnaoB

2.7

OcHoBanus. Knaccudukanyst OCHOBaHHI: METOYH U HEPACTBOPUMBIC OCHOBaHUs. HoMeHKmaTypa
ocHOoBaHMI. U3NYECKHE U XUMHUYECKHE CBOMCTBA OCHOBaHUU. [lonyueHne ocHoBaHUM

2.8

Kucnoter. Kinaccudukamus kucinor. Homenknarypa kucioT. Dusmdeckne W XUMHYECKHE
cBoicTBa kucnoT. Psn aktuBHocTH MetayuioB H.H. bekerosa. [lonyuenue kuciot

2.9

Conu. Homenkiarypa coned. @uznueckue U XuMuieckue cBoicTBa coneil. [lonyuenue coneit

2.10

T'eneTnueckas CBSI3b MCXY KJIaCCaMU HEOPraHMICCKUX COC}II/IHCHI/Iﬁ

211

XUMHYECKUI DKCIIEPHUMEHT: KaueCTBCHHOE OIpEe/ICNICHNe COJEpIKaHHs KHCIOPOJAa B BO3IYyXE,
MOJy4eHne, coOupaHWe, paclo3HaBaHHUE W W3YYCHHE CBOWCTB KHUCIOPOAa, HAOIIOICHHE
B3aUMOICHUCTBHS BEIIECCTB C KUCIOPOAOM H YCIOBUS BO3HHUKHOBCHHS U MPEKPAIICHUS TOPEHHS
(moxapa), 03HaKOMJICHHUE C 00pa3IlaMy OKCHJIOB 1 OIIMCAHUE UX CBOMCTB, MOJIydeHUE, COONpaHHe,
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pacIio3HaBaHUE U U3y4eHHE CBOICTB BOOpOa (TOPEHUE), B3aUMOAEHCTBHE BOJOPOA C OKCUAOM
Meau(ll) (BO3MOKHO WCIIONIB30BaHUE BHICOMATEPHANIOB), HAOJIOJIEHHE OOpPAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, WCCIIEIOBaHHE OCOOCHHOCTEH pACTBOPSHHS BEUIECTB C PAa3IMIHOMN
PacTBOPHUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM A0J€il pacCTBOPEHHOIO
BELIECTBA, B3aUMOJEHCTBHE BOJBl C MeTalUlaMH (HaTpUeM M KajbliieM) (BO3MOXKHO
HCIIOJIF30BAaHNE BHIECOMATEPHAJIOB), ONPEIEIICHNE PAaCTBOPOB KHUCIOT W MIETIOYEH C TOMOIIBIO
WHINKATOPOB, HCCIICIOBAHNE OOpa3OB HEOPTraHWYECKHUX BEIIECTB pAa3IMYHBIX KJACCOB,
HaOII0JIeHHe M3MEHEHHUsI OKPAacCKH WMHJUKATOPOB B PpacTBOpax KHUCIOT W IIENIOYeH, M3ydeHUe
B3auMoencTBus okcuaa menu(Il) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCIOT C METaJIJIaMU, PeaKnit
HEUTpaIu3aluy, OTyIeHIEe HEPACTBOPUMBIX OCHOBAHHUH, BRITECHEHHUE OJJHOTO METaJlIa APYTHM
U3 pacTBOpa CONHM, pEIICHHWE JKCIEPUMEHTAIBHBIX 3agad Mo TeMme «BakHeWmme Kiacchl
HEOPraHWYEeCKUX COeIMHEHHI»

[Mepuonnueckuii 3akoH u [lepuoamdeckas cucrema xumudeckux 3neMmenToB J[.M. Menneneesa.
Ctpoenne aToMoB. XuUMHUIECKast CBsI3b. OKHUCINTENEHO-BOCCTAHOBUTEIBHBIE PEAKITIH

3.1

IlepBbie MOMBITKK KIaCCHDUKAIIMM XMUMHUYECKHX 3JIeMEHTOB. [IOHATHE O Trpymmax CXOIHBIX
3IIeMEHTOB (IIEIOYHBIC U [IETOYHO3eMeIbHBIC METAILIIbI, TAJIOT€HbI, HHEPTHBIE I'a3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(oTepHbIe OKCHIIBI U THAPOKCHIBI

3.2

Ilepnoauueckuil 3akoH. Ilepuonuueckas cucreMa xumudeckux snemeHtoB J.M. Menzneneesa.
Kopotkonepuonnas u mmuHHONepuonHas ¢(opmbel Ilepronudeckoi CHCTEMBI XUMUYECKHX
snemeHnToB [[.M. Menneneesa. [lepuoast u rpynnel. PU3NYECKHI CMBICT TOPSIIKOBOTO HOMEPA,
HOMEpPOB NIEPHUO/Ia U TPYIIIHI 2JIEMEHTA

3.3

Crpoenne atomoB. CocTaB aToMHBIX snep. M3orombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
oboyouek aTtoMoB TepBbIX 20 XUMHYECKHX JJIEMEHTOB IllepHomuveckoil  CHCTEMBI
J.N. Menneneea. XapakTepUCTUKA XHMHYECKOTO DJJIEMEHTAa IO €ro IMOJOXKEHUID B
Ilepnoaunueckoii cucreme .M. Menneneesa

3.4

3aKOHOMepHOCTI/I U3MCHCHHUA paanyCca aTOMOB XHMHUYCCKHUX OJOJIEMCHTOB, MCTANIMYCCKUX U
HEMETAININYECKUX CBOUCTB IO rpynmnaM " II€puoaam. 3HaueHue Hepnouw{ecxoro 3aKOHa H
Hepnounqecxoﬁ CUCTEMbI XHUMHUYCCKUX OJJICMCHTOB [Jid Pa3BUTHUA HAYKHM W I[IPAKTHUKU.

J.W. MennieneeB — yu€Hblil U rpax1aHuH

3.5

Xummyeckast cBsi3b. KoBaneHTHas (TMONspHAs W HEMOJSIPHAS) CBSI3b. DJIEKTPOOTPUIATEIEHOCTD
XUMHUUYECKUX 2JIeMeHTOB. FIoHHas CBsI3b

3.6

Crenenb okucieHus. OKUCIMTEILHOBOCCTAHOBUTEIBHBIC peakuuu. Hpoueccm OKUCJICHUA H
BoccTaHoBieHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMHYECKUH 3KCIEPUMEHT: H3yUCHHE OO0pa3IoB BEIIECTB METAJIOB M HEMETaJUIOB,
B3aMMOJICHCTBUE THIPOKCHAA IIMHKA C PAacTBOPaMHU KHCIOT WM WIEJIOYel, MPOBEJCHHE OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakil (rOpeHue, peakiuuu
pa3I0KeHHs, COEIMHEHUS)

9 KJIACC
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BemectBo n xumudeckas peaxiusi. [loBropenne

11

Ilepnonnuecknii 3akoH. llepnogmdeckas cuctema xumuueckux siemeHToB .M. Menneneesa.
Ctpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, Kaus, KaJlblUd M WX COCAWHEHHUN B COOTBETCTBHH C IIOJIO)KCHHEM OJIIEMEHTOB B
Ilepronnyueckoii cCTEME U CTPOEHUEM UX ATOMOB

1.2

CrtpoeHue BemecTBa: BUABI XUMUYECKOH CBS3H. THITBI KPUCTAIUTMUECKUX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BEIIECTBA OT THMA KPUCTALIMYECKOW PEHIETKM H BHJA XUMHUYECKOH CBSI3U.
Kiaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB (MEXAyHapoJIHas W TpUBUAIbHAsA).
XUMUYECKHe CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3lUYHbIM KJIaccaM HEOpraHUYeCKuX
COCJIMHCHUH, TeHETUYECKasl CBSI3b HEOPTAaHWIECCKHX BEIIIECTB

13

Knaccudukamuss XUMUYECKHX pEak[Iuid IO pa3NIuYHBIM TIPH3HAKaM ([0 YHCIy M COCTaBy
Y4YacTBYIOIIUX B PEAKIIMH BEIIECTB, 10 TEIUIOBOMY 3((eKTy, 0 H3MEHEHHIO CTeTeHeH OKUCICHHS
XMMHUYECKUX 3IEMEHTOB, 110 00PaTUMOCTH, T10 YJaCTHIO KaTalnu3aTopa). DK30- U SHAOTEPMUIECKUE
peaxkuy, TepMOXUMHUUYECKUE ypaBHEeHUs. [IoHsTHE O CKOPOCTH XUMHUYECKOH peaKiiu

1.4

Ilonstue 06 06paTI/IMI>IX u HeO6paTI/IMLIX XUMHUYCCKUX DPCAKIUAX. IlonaTHe O TOMOIE€HHBIX WU
TE€TCPOTCHHBIX PCAKIHAX. TlonsATHE O XUMUYECKOM PpaBHOBECHHU. q)aKTOpI)I, BJIMAIOIINAE HAa CKOPOCTDH
XUMHYECKOU PCaKIUM 1 IMOJOKCHUE XUMHYICCKOTI'O PaBHOBECHA

1.5

OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC pcakuuu, SHGKTPOHHLIP‘I OamaHc OKHUCJIUTCIIBHO-
BOCCTaHOBHUTEIBHOMN peaknuu. CocraBienue ypaBHeHI/II\/'I OKHUCJINTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKuHﬁ C UCIIOJIB30BAHUEM MCTO/JIAa 3JICKTPOHHOT'O Oananca

1.6

Teopust 3ME€KTPONUTHUECKON AUCCOLMALUU. DIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI, aHHOHBI.
Mexanuzm aucconrany  BEIIECTB C Pa3jiM4YHbBIMHU  BUIAAMH XuMu4yeckor cBs3H. CTerneHb
nuccorany. CUIbHbBIE U c1a0bIe 3JIeKTPOIUTHL. Peakiini HOHHOTo 0OMeHa. Y CIIOBUS TPOTEKaAHHUSI
peakuii MOHHOro OOMEHA, IMOJIHbIE M COKpAIIEHHBbIC MOHHBIC ypaBHEHHs peakiuid. CBOHCTBa
KHCJIOT, OCHOBaHWH M COJICH B CBETE IPEJICTABICHUH 00 SJICKTPOIUTHUCCKOW IUCCOIMAITUH.
KauecTtBeHHble peakiiuu Ha HOoHbL. [loHsTHE O rMIpONIM3e coei

1.7

XUMHYECKHH  OKCIICPUMEHT: O3HAKOMJCHHE C MOJAEMSIMH KPUCTAJUIMYECKHX  PEIIETOK
HEOPraHMYeCKHX BEIIECTB — METAJUIOB M HEMETAUIOB (rpadurta M ajiMasa), CIOXKHBIX BEIIECTB
(xJopua HATPHs); HCCIIEIOBAaHKE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMu OT BO3JEHCTBHUS
Pa3InMyYHBIX (HaKTOPOB; HCCIICIOBAHHE 3JICKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, Ipolecca
JHCCOLMAIIMM KHCIIOT, INeJoYeld M coneil (BO3MOXKHO HCIOJIB30BAHHE BHACOMATEPUAIIOB);
NPOBEJCHUE OIBITOB, WUIIOCTPHPYIOIINX INPHU3HAKK IPOTEKAaHWS PEaKUuii HOHHOro oOMeHa
(obpa3oBaHne ocanka, BbLIEJEHHE TIa3a, 00pa30BaHME BOBI); OIMBITOB, WJUTIOCTPUPYIOIINX
IPUMEPBl  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX ~peakuuii (TOpeHHe, peakIuH pPas3IokKEHUs,
COCITMHEHHS1); PacIlloO3HABaHHE HEOPraHHMYECKHUX BEILECTB C MOMOIIBIO KaUeCTBEHHBIX peaklmil Ha
VOHBI; pELICHNE YKCIICPUMEHTAJIBHBIX 33124

HemeTanisr 1 ux COCOUHCHUSA

2.1

OOmras xapakTepHCTHKa TaxoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC CTCIICHH
okucnenus. CTpoeHre W (U3NUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TajOreHOB. XMMHUYECKHUE
CBOWCTBa Ha IpuMepe xiopa (B3aMMOICICTBHE ¢ MeTaUlaMH, HEMETaJUIaMHM, IIEI0YaMu).
XnopoBoaopoz. ConsiHasi KMCIIOTa, XUMHYECKHE CBOICTBA, MOJydeHUe, puMeHeHue. JleficTBue
XJ0pa W XJOpPOBOJOPOJA Ha OpPraHU3M 4YeJIoBeKa. BakHeWmme XJOpHIbl U HX HaXO0XKICHUE
B IIPUPOJE

2.2

OO6mas xapaktepucTika 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIC
crerieHn okucieHus. CTpoeHne U (U3NUECKHIE CBOMCTBA IMPOCTHIX BEHIECTB — KUCIOPOIa M CEPHI.
AJTOTpOIHBIE MOIU(UKAIIMN KHCIOpoJa U cepbl. XUMUYeCKue cBOUCTBa cepbl. CepoBOIOPO,
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CTpoeHHe, (U3MUECKHE U XUMHUYIECKHEe CBOcTBA. OKCHABI Cephl KaK MPEICTAaBUTENN KUCIOTHBIX
okcunoB. CepHas KUCIOTa, (DU3MYECKUE M XMUMHYECKHE CBOIcTBa (OOIIME KaK IMPEICTAaBHUTENS
KJlacca KHUCJIOT U crienuduueckne). XuMHUYecKrue peakiluy, JexKalue B OCHOBE MPOMBIIIIIEHHOTO
criocoba moydeHus: cepHoil kucioThl. [Ipumenenue. Conmu CepHOM KHCIOTHI, KaueCTBEHHAS
peakius Ha cynbgar-noH. HaxoxkmeHuwe cepbl M €€ COCITUHEHWH B TIPHPOJC. XUMHYECKOE
3arpsa3HeHUe OKPYKAIOIeH cpelibl COETUHEHUAMU cepbl (KUCIOTHBIE TOXKIH, 3arpsi3HEeHHe BO3AyXa
1 BOJIOEMOB), CIIOCOOBI €r0 NPeA0TBPALICHHS

2.3

OO0mmas xapakTepucTuka 3JieMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC
CTENCHU OKHCIIEHHS. A30T, paclpoCTpaHEHUEe B NMpUpoje, PU3NIECKHe U XUMHYECKHE CBOWMCTBA.
Kpyrosoport a3zoTa B nmpupoae. AMMHAK, ero (pU3U4ecKue U XUMHUECKHE CBOICTBA, MOIyueHHUE U
npuMmeHenne. Conu aMMOHUS, uX (u3MUeckne W XUMHUYECKHE CBOICTBA, IpPHUMEHEHHE.
KauecTBeHHast peakiys Ha MOHBI aMMOHHS. A30THas KHCJIOTa, € TONydeHHe, (U3NYecKue U
XUMHYECKHUe CBOIcTBa (00OLIMe Kak MpeACTaBUTENsl Kjacca KHUCIOT M CIelU(UYecKue).
Hcnonb30BaHre HUTPATOB U COJNEH aMMOHHMS B KaueCTBE MHHEPAIBHBIX YA0OpeHuil. Xummueckoe
3arps3HEHHE OKPYXKAaIOIIeH Cpellbl COEIMHEHUSIMH a30Ta (KUCIOTHBIE [OXKIHU, 3arpsi3HEHUE
BO3/1yXa, HOYBBI ¥ BOJOEMOB)

2.4

®Dochop, amrorponHsie Mogudukanuu dochopa, Gusnueckue U XuMUUeckue cBoicTBa. OKcua
tdochopa(V) u dochopnas kucnora, (uzMYeCKHe W XUMUYECKHE CBOWCTBA, MOJIyYEHHE.
Hcnonbp3oBanue GocdaTtoB B KaueCTBE MAUHEPATBHBIX yI00OpCHHN

2.5

O611as xapakTepucTHKa 371eMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTepHbIE
CTCIICHH OKHCJICHHUS. YTJEepoJ, alIOTPONHBIE MOAW(HUKAIMH, PAcIPOCTPaHEHHE B MPUPOIE,
(u3HUyecKue U XUMHUECKUE cBoMcTBa. Ancopouus. KpyroBopoT yriepona B mpupoae. OKCHIIBI
yriiepoa, ux (GU3HIecKre 1 XUMHIECKHe CBOHCTBA, JEHCTBHE HA )KUBBIE OPTaHU3MBI, TTOyIeHHIEe
U TpHUMEHEHHe. DKOJIOTHYECKHe MpoOJeMbl, CBA3aHHbIE ¢ OKcuaoM yriaepona(lV); rumoresa
I00AJIbHOTO MOTEIUICHUSI KJIMMAaTa; NapHUKOBBIA 3¢ ¢eKT. YronbHas KUCIOoTa U e€ COJH, UX
¢usnyecKkue W XMMHYECKHE CBOWCTBA, NMOJyYeHHE M NpHMeHeHne. KadecTBeHHas peakuus Ha
KapOoHaT-HOHEI. Vcronp30BaHne KapOOHATOB B OBITY, MEIUINHE, IPOMBIIUICHHOCTH U CEITbCKOM

XO3SIUCTBE

2.6

[lepBoHayanbHBIE MOHATHSA 00 OPraHWMYECKUX BEIIECTBAX KaK O COCAMHCHMSX yriepona (MeTaH,
STaH, 3TUJIEH, ALETWIEH, 3TaHOJ, IIMLEPUH, YKCYCHas KHCI0Ta). MIX cocTaB M XHUMHUYECKOe
cTpoeHue. [ToHsTHE 0 OMONIOTHYECKN BaXKHBIX BEIIECTBAX: KUPaX, OCNIKax, YIIeBOAaX — U UX POJIH
B )KM3HU 4esloBeKa. MaTepuajbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUYECKUX COEAUHEHUM

2.7

Kpemunii, ero ¢u3udeckne ¥ XMMHUIECKHE CBOMCTBA, MOIydeHHE U NpuMeHeHHe. CoeanHEeHUs
KpeMHHS B mpupone. O0mme npeactaBiaeHns o0 okcuae kpeMHUs(IV) u KpeMHHEBOH KHCIOTE.
CI/IJ'II/IKaTI)I, HX HUCIIOJIb30BAaHUEC B 6I:ITy, MEANIWHE, MPOMBIIIJICHHOCTH. Baxnerimme CTPOUTCIIBHBIC
MaTepHuanbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, Xeine300eroH. IIpobGnemsr OGe3omacHOro
MCIIOJIB30BAHHS CTPOUTEIIBHBIX MATEPHAIOB B OBCEIHEBHOM JKH3HH

2.8

XUMHYECKUH SKCIICPHMEHT: M3ydeHHE 0Opas3IoB HEOPraHWYECKHX BEIIECTB, CBOICTB COJSHOM
KUCIIOTBI; TIPOBEJICHNE KAaueCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPHU3HAKOB UX
MPOTEKAHUS; OIBITHI, OTpaKaromue (QU3NUECKHe M XHMHYECKHe CBOWCTBA TaJIOTEHOB M HX
coelMHEeHNH (BO3MOXKHO HCIIOJIb30BAaHWE BHIEOMATEpHAIOB); O3HAKOMIIEHHE C o00OpaslaMu
XJIOpUIOB (TaJIOTEHUIOB); O3HAKOMJICHHE ¢ oOpasnamu cepbl U €€ CoeNMHEHHUSAMH (BO3MOXKHO
WCTIOJIb30BAHKE BHJICOMATEPUAIIOB); HAOIFOICHUE TIpoIiecca OOYTIIMBAHUS caxapa Mo IeHCTBHEM
KOHIIEHTPHPOBAaHHON CEpHOM KHCIIOTHI; M3y4eHHE XUMHWYECKHX CBOWCTB pa30aBIEHHOW CEepHOMN
KHCIIOTHI, TIPOBEACHUE KaueCTBEHHOI peakinn Ha Cynb(paT-HoH W HaONIofeHHe NpH3HaKa eé
NPOTEKAHISI;, O3HAKOMJICHHE ¢ (M3MYECKHMH CBOWCTBAMHU a30Ta, (Gocdopa M UX COeINHEHUIl
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(BO3MOXHO UCTIOJIB30BaHUE BUICOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpCHHMIA;
HoJNy4eHHe, coOupaHHWe, paclo3HaBaHWE ¥ M3YyYCHHE CBOWCTB aMMHaKa; IPOBEICHHE
Ka4eCTBCHHBIX PEAKIMi HA HOH aMMOHHS U Goc(aT-uoH U U3yUCHUE TPU3HAKOB UX MPOTCKAHUS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEAbI (BO3MOXKHO HCIOJIb30BaHHE
BU/ICOMATEPHAJIOB); H3yYCHUE MOJIENICH KPUCTAIUTMYECKHUX PEIIETOK anmasa, rpadura, QpyuiepeHa;
03HAKOMJICHHE C IIPOIECCOM aICOPOLMU PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM U
YCTPOMCTBOM TMPOTHBOTA3a; TMONyYCHHE, COOHMpAaHWE, pACIO3HABAHUE M W3YUYCHHE CBOWCTB
YIJIEKHCIIOT0 Tra3a; IMpPOBEeHHEe KAueCTBEHHBIX peakldii Ha KapOOHAT- M CHIIMKAT-HOHBI
M M3yYeHHE MPU3HAKOB HX IPOTCKAHHsS; O3HAKOMIICHHE C MOPOAYKIMEH CHUIMKATHON
MPOMBINUICHHOCTH; PEIICHUE SKCICPHUMEHTAIBHBIX 3a/1a4 Mo TeMe «BakHeiiie HeMeTalulbl U UX
COCIMHCHHUSD)

MeTanisl 1 uX COCIMHCHHUA

3.1

OO0mias XxapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHMU WX TOJIOKEHHS B
Ilepuonnueckoit cucreme xumuueckux osnemeHtoB J[.MI. MeHnzaeneeBa U CTpOEHHUS aTOMOB.
Ctpoenne merayuioB. MeTamuimdeckasl CBsi3b W METAUIMYECKas KPHUCTAJUIMYECKasl pemIéTka.
DIIEKTPOXUMUYECKUN PSi/I HAMTPSHKCHHU METaNIOB

3.2

dusnveckre 1 XMMUYEeCKHe CBOKWCTBA MeTaIlJIoB. O0IIKe criocoObl moyrydeHus MeTansoB. [lonsaTue
0 KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3amIWTHI MX OT Koppo3mu. CriaBwl (CTaib, YyTVH,
TIOpATIOMUHAN, OpOH3a) M MX IPUMEHEHHE B OBITY M IPOMBIIUICHHOCTH

3.3

[Ilemounble MeTanmel: mojoxkeHue B llepuoanueckoil cucreMe XuUMUYecKuX 3yeMeHToB [[.J.
MeHeneeBa; CTpOCHHE MX aTOMOB; HAXOXKJICHUE B ITpupoze. Pu3ndecKkne n XUMHUIECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI ¥ THAPOKCHIIBI HATPHS U Kaius. [I[puMeHeHne mea0YHbIX

METAJIJIOB U UX COEIUHEHUN

3.4

IIleno4yHO3eMeENBbHBIE METAUIBI MarHMi M KajbLMil: nojoxeHue B llepuonudeckoil cucreme
xuMudeckux snemeHToB J[J. MenneneeBa; cTpoeHHE UX aTOMOB; HaXOXJICHHE B IPHUPOJE.
Odusnyeckue U XMMUYECKUE CBOMCTBA MarHusi W Kanblus. BakHelinne cOeIUHEHUs KaJbLUsl
(okcug, TAPOKcH, conn). JKECTKOCT BOJIBI M CITOCOOBI €€ yCTpaHEHUs

3.5

Amomunmii: monoxxenue B [leprommdeckoit cucreme xumuueckux snementoB .M. Menneneesa;
CTPOCHUE aTOMa; HaxoXkJAeHue B mnpupoae. PU3NYECKHEe U XHMHYECKHE CBOMCTBA AIFOMUHHSL.
AmdoTepHbIe CBOWCTBA OKCHJIA U THAPOKCHIA ATIOMHUHHS

3.6

Keneszo: monoxxenue B Ilepumonmueckoil cucreme xumuueckux snemeHtoB .M. MenneneeBa;
CTpOEHME aTOMa; HaxoXkJieH!e B npupoze. dusnueckue 1 XUMUYecKre CBOUCTBA xkene3a. OKCUpl,
runpokcupl U conu xkenesa(ll) u xenesza(lll), ux cocras, cBOWCTBa M OTy4YeHHE

3.7

XUMUYECKUN IKCIIEPUMEHT: 03HAKOMJIIEHHE C 00pa3llaMyd METAJJIOB U CIUIaBOB, X (U3NYECKUMHU
CBOMCTBaMH; HW3YyYCHUE pE3yJIbTAaTOB KOPPO3UHM METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHHE
BHJIEOMATEpUAJIOB), OCOOEHHOCTEH B3aWMOJCUCTBUS OKCHIA KallblUg W HAaTpUs C BOJOU
(BO3MOXHO UCIIOJIB30BaHUE BUICOMATEPUAJIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI; TIpoIiecca
TOPeHHs Kejle3a B KHUCIopoJie (BO3SMOKHO HCIIONB30BaHHUE BUACOMATEPHAIIOB); MPHU3HAKOB
MPOTEKAHMsI KAYSCTBEHHBIX PEAKIIMA Ha NOHBI (MarHusl, KAJIbIIUS, aTFOMUHUS, ITUHKA, sxene3a(ll) n
xkene3a(Ill), memnu(Il); HaOnroneHNe W OMHMCAHKWE NPOIECCOB OKPAIIMBAHUS IUIAMEHU WOHAMH
HATpUs, Kalus W KaiblOus (BO3MOXKHO UCIIONB30BaHUE BHICOMATEPHANIOB); HCCIICIOBAHHE
aM(pOTEpHBIX CBONCTB THUAPOKCHIA ATIOMHHHA W THAPOKCHIA IMHKA; pPEIICHUE JKCIEPUMEH-
TaJBHBIX 337124 10 TeMe «BakHeHe MeTauTbl M UX COCTUHEHUSD)

XuMus 1 OKpY>Karolas cpena
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Hosrle MaTepHajibl U TEXHOJIOTHUH. BemectBa u MaTtepualibl B MOBCEHEBHOM KH3HU YeJIOBEKA.
Xumus u 310POBLE. be3onacHoe ncnonb30BaHUE BEIIECTB M XUMUYECKHUX peaKImﬁ B 6I>ITy. HepBaﬂ
TIIOMOIIb ITPU XUMHUYCCKUX OKOrax u OTPaBJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKOW TPAaMOTHOCTH. XHMHUYECKOE 3arps3HeHune okpyxatomein cpenst TTK.
Poub xumMun B pelieHnu 3K0JI0rHuecKuX npooieM. IIpupoHbie MCTOYHUKH YTIEBOJOPOIOB (YTolb,
TPUPONHBIN ra3, He(Th), MPOAYKTHI X NEPEPaOOTKH, UX POJIH B OBITY ¥ MPOMBIIICHHOCTH

4.3

XuUMHYECKHH JKCIIEPUMEHT: H3ydUCHHE OO0pa3IloB MaTepHaNoOB (CTEKJIO, CIUIABBl METaJlIOB,
MOJIUMEPHBIE MaTePHAaIIbI)

ITPOBEPSJAEMBIE HA OI'S 10 XUMHNHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO# OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA30OBAHUSA

Kon

IIpoBepsiemble TPeOOBaHMA K NPEAMETHBIM pe3yJbTaTaM 02a30BOI0

NpoBepsieMOro YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl
TpeOoBaHUSA OCHOBHOI0 0011ero oopasosanusi Ha ocHose ®I'OC

IIpencrasnenue:

11

0 MO3HAaBa€MOCTH SIBJICHUU IIpUupoabl, IMOHUMAHHEC OOBEKTUBHONW 3HAYUMOCTH
OCHOB XMMHYECCKOM HayKH Kak obractu COBPEMCHHOT'O €CTCCTBO3HAHMUA,
KOMIIOHCHTA 061].{6171 KYyJIbTYpbl H HpaKTH‘{GCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA B
YCJIOBUAX COBPEMEHHOI'O 06].[ICCTBa; INOHUMAHHUE MECTa XUMHUH CpCAU APYrux
€CTCCTBCHHBIX HAYK

1.2

O HAy4YHbBIX MCTOJax IIO3HAaHHA, B TOM YHCIIC ISKCOCPHUMCHTAJIbHBIX W TCO-
PETUYCCKUX METOAAX HCCICAOBAHUA BCIICCTB U U3YUCHUA XUMUUCCKUX peaKL[I/Iﬁ;
YMCHHUE UCIIOJIB30BaTh MOACIN IJIA 00BsICHEHHS CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodhecCHOHANFHOU HEsTEIBHOCTH, CBS3aHHBIX C XHMHEH M CO-
BpPEMEHHBIMH TEXHOJIOTUSIMHE, OCHOBAHHBIMH Ha TOCTIKCHUSIX XUMAIECKON HAyKH,
YTO MO3BOJIUT 0OyYaIOUIMMCS paccCMaTpuBaTh XUMHUIO Kak cepy cBoeit Oymymien
po(hecCHOHANBHON JeSITETIhbHOCTH W CHAENIaTh OCO3HAHHBIM BBHIOOP XMMUHU Kak
OpoQIIHLHOTO TIpeAMETa TPH IIepexXOofe Ha YpPOBEHb CpeIHero oO0Imero
o0Opa3oBaHus

Brnagenne cumcreMoM XUMHYECKHX 3HAHHUA H YMEHUE TPHUMEHATH CHCTEMY
XHUMHYCCKHX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1

Ba)KHEWIINE XUMHYCCKHE IOHSATHS: XUMHYCCKHHA DJIEMEHT, aToOM, MOJEKyJa,
BEIL[ECTBO, MPOCTOE M CIIOXKHOE BELIECTBO, OJJHOPOJHAS M HEOIHOPOAHAs CMECH,
OTHOCHTEJIbHBIC aTOMHAs U MOJICKYJISIpHAs MAcChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIA 00bEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJb (CpemHss),
XUMHYECKash PEaKIHs, PEaKIUH COCTUHCHHS, PEaKIUU pA3JIOKCHUS, PEaKIUH
3aMEMICHUs, peaknud oOMEHa, TEIUIOBOM JA(PQEKT peakmuu, 0dK30- U
SHIOTEPMUYECKHE PEAKIIUH, PacTBOpP, MAcCOBas IOJIsS XMMHUYECKOTO JJIEMEHTa B

COEIMHEHNH, MacCOBasl JOJI U MPOLICHTHAsl KOHLICHTpAlUs BELIECTBA B PacTBOPE,
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SIIpO aToMa, DSJIEKTPOHHBIM CIIOM aroma, aToMHas OpOWTalb, paauyc aTroma,
BaJICHTHOCTb, CTEMEHb OKUCIIEHHS, XUMHUYECKasl CBS3b, AIEKTPOOTPHLIATEIHHOCTS,
MOJISIpHAsl M HEMOJIApHAsl KOBAJIEHTHAs! CBSI3b, MOHHAS CBS3b, METAJUINYECKAs CBS3b,
KpHUCTAUIMYECKasl perméTka (aToMHas, MOHHAS, METaJUIMYECKasi, MOJEKYJIpHas),
WOH, KAaTHOH, aHWOH, OJJIGKTPOJIUT U HEIJIEKTPOIUT, 3JIEKTPOJIUTHYECKAS
JUICCOLIMAIIMS, PEaKUMd HMOHHOTO OOMEHa, OKHCIHMTENIbHO-BOCCTAHOBUTEIIbHBIE
peaKkuuy, OKHCJIMTENIb W BOCCTAHOBUTENb, OKHUCJIEHHME M BOCCTaHOBIICHHE,
JNIEKTPONIN3, XUMHUYECKOE DABHOBECHE, OOpaTUMBIE W HEOOpaTHMBIE pPEaKIny,
CKOPOCTh XUMHUYECKON peakiuu, katanuzarop, [11K, koppo3ust MeTaioB, CrijiaBbl

2.2

OCHOBOIIOJIATAIOIIUE 3aKOHBI XUMUH: 3aKOH COXPAaHEHUS MacChl, IEPUOINICCKHHA
3akoH J[.1. MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TEOpUU XHUMHUHU: AaTOMHO-MOJIEKYJIApHas TEOpuUs, TEOpUS DIIEKTPOIUTUUECKOMN
JMCCOLMAINN

Bragenne ocHOBaMU XMMHYECKON TPAMOTHOCTH, BKITFOYAFOIIICH:

3.1

YMEHHUC IPaBUJIbHO HCHOJb30BAaTh HU3YYCHHLIC BCIICCTBA W MaTCpUaJIbL (B TOM
qrciIe MUHEpaJbHBIC YIOOPEHHs, METaUIBl U CIDIABEIL, MPOAYKTHI IepepaboTKu
MIPUPOTHBIX HCTOYHHUKOB YTIIIEBOIOPOIOB (YIJIsl, IPUPOIHOTO ra3a, HeTH) B OBITY,
CEIIbCKOM XO3SHCTBE,
HA TIPOU3BOJCTBE U MOHMMAHWE 3HAUCHHS >KAPOB, OCIKOB, YIJICBOIOB IS
OpTaHM3Ma YelOBEeKa; YMEHHE IMPOTHO3UPOBATE BIHSIHUE BEIIECTB I XUMHUYECKHUX
MIPOIIECCOB Ha OPTAaHHU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOAHYIO CPELy

3.2

YMEHHE HWHTETPHPOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHUSAMH JPYTUX YIeOHBIX
MpeIMETOB

3.3

HAJIMYME ONBITa PabOTHl C PA3IHMYHBIMA HCTOYHUKAMH WH(MOPMAIMH 1O XUMHHU
(Hay4Has U Hay4HO-TIONYJISIpHAs JIMTEpaTypa, cJIOBapH, CIIPAaBOUYHUKU, HHTEPHET-

pecypchl)

3.4

yMeHHE OOBEKTHBHO OIICHUBATH HH(POPMAIIHIO O BEIIECTBAX, X IPEBPAILCHUIX U
MIPAKTUYECKOM NPUMEHEHUH M YMEHHME HCIONb30BaTh €€ Ui pelieHus yueOHo-

IIO3HAaBaTCJIbHBIX 3aJa4

Brnagenue ocHOBaMY IOHSATHIMHOTO aniapara i CHMBOJIMYECKOTO S3bIKa XUMUU JJIS
coctaBieHuss (OpPMYJT HEOPTaHMYECKMX BEIIECTB, YPaBHEHUH XUMHUYECKUX
peaxuuil; ocHoBamu xummnueckoil Homenknatypsl (IUPAC u TpuBuansHON)

YMeHne OOBACHATH CBSA3b IMOJIOKEHUS 3JieMeHTa B [leproauueckoil cucreme c
YHCIOBBIMH  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMECHTOB
(cocTaB u 3apsa aapa, oOlee YUCIO 3JIEKTPOHOB), paclpeeIeHUEM 3JIEKTPOHOB
10 YPHEPTCTUIECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOJIOB, KAJIMSI U KaJIBIHS

[IpencraBieHne o NEpUOINIECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX AIIEMEHTOB
(paguyc aToMma, BJIEKTPOOTPHULATENBHOCTD), MPOCTBIX M CIOXHBIX BEILECTB OT
MTOJIO’KEHUS DIIEMEHTOB B [lepronieckoil cucreme (B MajbIX TIEpHOJIaX U TIaBHBIX
MOATPYIIIaX) M HJIEKTPOHHOTO CTPOCHHUS aTOMa

YMmeHue kiaccupuInpoBaTh:

7.1

XUMHNYCCKHEC JJICMCHTBI

7.2

HEOpPraHN4Y€CKUEC BCIICCTBA
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7.3 XHUMUYECKUE PeaKITUH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh ¥ CTETICHb OKHCICHUS XMMUYECKUX 3JIECMEHTOB, 3apsi HOHA
8.2 BUJ] XUMHUYECKOW CBSI3HM U TUI KPUCTAUTHICCKON CTPYKTYPHI B COCTMHEHUSIX
8.3 XapakTep Cpelbl B BOJIHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIA)
8.4 OKHCJIUTEINTh H BOCCTAHOBHUTEIH
9 YMeHue XapakTepu30BaTh QU3NUECKIE U XUMUYECKUE CBOWCTBA:
9.1 MPOCTHIX BemIeCTB (KUCIOPOX, 030H, BOXOPOX, IpaduT, amMmas, KpEMHHUH, a3oT,
' docdop, cepa, XII0p, HATPUH, KaJIHii, MATHUH, KAIBIUA, ATFOMUHUI, )KEIe30)
CIIOKHBIX BEIIECTB, B TOM WYHWCIE HX BOJHBIX pacTBOpoB (BOIa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCUABI U TUAPOKCUAbI MeTayioB [-IIA rpymm,
9.2 amomunus, meau (II), umnaka, xenesa (II u III), oxcunel yriepoga (II u IV),
kpemuus (IV), azora u docdopa (III u V), cepor (IV u VI), cepHucras, cepHas,
a3oTucCTas, a30THas, hochopHast, yroapHas, KpeMHHEBas KICIOTA U UX COJIH)
MPOTHO3UPOBATh W XapaKTePHU30BATh CBOWCTBA BEHICCTB B 3aBUCHMOCTH OT HX
9.3 COCTaBa M CTPOCHHUS, NPHMEHCHHE BEIISCTB B 3aBUCHMOCTH OT WX CBOICTB,
BO3MOXKHOCTB TMPOTEKAHUS XUMUICCKUX MPEBPAIICHII B Pa3IMYHBIX YCIOBUAX
10 YMeHHe COCTaBIsITh MOJICKYISIPHBIC U HOHHBIC YPABHEHUS PEaKIHi, B TOM YHCTIC:
10.1 peaxIuii HOHHOTO OOMEeHa
10.2 OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOMINX ~ XMUMHYECKHE CBOWCTBA W3YYCHHBIX KIAcCOB  (TPYIIII)
' HEOPTraHUYECKUX BEILECTB
10.4 MTOITBEPKAAOIINX TCHETUICSCKYIO B3aUMOCBS3b MEX /Ty HUMHU
11 YMeHue BRIYUCIATH (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEIIHHYIO MOJICKYISIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JTOJIIO
' XMMUYECKOTO 3JIEMEHTa B COCTMHECHUN
11.2 MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €ro Maccy, 00beM ra3oB
114 0 YPaBHEHUSM XUMHUYCCKHUX PEaKIMA W HAXOJUTh KOJIMIECTBO BEMIECTBA, 00BEM
' U MacCy pearceHTOB WIH IPOIYKTOB PEAKIUH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHUS (HAOJIOACHUE, W3MEpEHHE,
121 SKCIEPUMEHT, MOJCIUPOBAHNC) MIPY U3YUYCHUHN BEIIECTB M XUMHUCCKUX SBIICHHUIA;
yMeHue c(hOopMyIUPOBATh IPOOIIEMY U TIPEATIOKATH ITyTH €€ pelIeHHs
122 Oe3omacHOW pabOTHI ¢ XWMHYCCKHMH BEIICCTBAMH, XHMHUYCCKOH IOCYIOH W
' nmabopaTopHBIM 000pYIOBAaHHEM
mpaBmwiIaMu  0€30MacHOr0 OOpaIleHus] ¢ BEIIECTBAMH, WCIONB3YEMBIMU B
MTOBCEIHEBHOHN JKU3HHU, MPAaBUIIAMH MTOBEJCHUS B IETIX COSPEKEHUS 3T0POBhS U
12.3 OKpY’KaloIle MPUPOTHON Cpeibl; MOHUMAaHKE Bpeaa (OMacHOCTH) BO3ICHCTBHUS Ha

JKUBBIC OpraHU3MbI OHpe,Z[eHéHHLIX BCHICCTB, CII0CO00B YMEHbBUICHUA U
NpCAOTBPAICHUS UX BPEAHOI'O BO3JICHCTBUS
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Hanuuue MPAaKTUICCKUX HABBIKOB INIAHUPOBAHUA U OCYHICCTBJICHUS CICAYHOLIUX
XUMHUYCCKUX DKCIICPUMCHTOB!

13.1

N3y4YCHHUE W  ONHCAaHHC (1)I/ISI/I‘IGCKI/IX CBOKCTB BC€OICCTB, O3HAKOMIJICHHC
C (1)I/I3I/I‘{€CKI/IMI/I U  XUMHUYCCKHMMH ABJICHUAMHU; OIBITHI, HWIUIFOCTPHUPYIOIINEC
MPU3HAKHU NPOTCKAHUSA XUMHUYICCKUX peaKHI/Iﬁ

13.2

H3Yy4YCHUC CIIOCOOOB pa3aciiCHus cMmecei

13.3

MI0JIy4eHHE KUCJIOPO/a U U3yUEHHE €ro CBOMCTB; [10Jy4YeHHE BOJOPOIa U U3yUCHHE
€ro CBOICTB; MOJyYeHHE YTIIEKUCIIOTO ra3a U U3y4eHHe ero CBOICTB; MOJy4YeHne
aMMHaKa U u3y4eHHne ero CBOWCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OINpPEAEIEHHON MaccOBOW JI0JIEW pacTBOPEHHOIO
BEIIECTBA

13.5

MpUMEHEHUE WHIUKATOPOB (JlakMyca, MeTWIOpaHxa W (eHonTarenHa) s
OIpeZieNieHHs] XapaKTepa Cpe/ibl B pacTBOpax KHCIOT U Iesiodei

13.6

HCCIIeZI0BaHUE M OITMCAHKUE CBOWCTB HEOPTAHUYECKUX BEIECTB PA3IMYHBIX KIIACCOB;
W3ydeHHe B3aMMOJCUCTBUS KHCIOT C METalUlaMH, OKCHIAMH METaJlIOB,
pacTBOpUMBIMH M HEpPAaCTBOPUMBIMH  OCHOBAHUSIMH,  COJISIMH; [IOJIyYEHHE
HEPACTBOPUMBIX OCHOBAHMMU; BBITECHEHHE OJHOI0 METajula JPYTUM U3 pacTBOpa
COJIU; HCCIeJoOBaHNEe aM(OTEPHBIX CBOMCTB THIPOKCUIIOB ATFOMHUHUS U IMHKA

13.7

peleHne SKCIepUMEHTANBHBIX 3afad 1o TemaMm: «OCHOBHBIE KIIACCHI
HEOPTaHUIECKUX COCIUHCHUI»; «INEeKTPOTUTHIECKAS JTIACCOLHAITISDY;
«BaxHelmme HeMeTaulbl U HUX COSAUHEHUS», «BakHeime MeTamibl U UX

COCUHCHUS»

13.8

XUMUYECKUE IKCIICPUMEHTBI, HJUTIOCTPUPYIOIINE MPH3HAKY MPOTEKAHUS PEaKIIUi
HOHHOTO OOMEHA; Ka4eCTBCHHBIC PEaKIMH Ha MPHUCYTCTBYIOIIHE B BOTHBIX
pacTBOpax HMOHBI: XJIOPHI-, OpOMHI-, HOIUA-, cyibdar-, docdar-, kapOoHAT-,
CHJTUKAT-aHUOHBI, THAPOKCHA-MOHBI, KATHOHBI AMMOHHMS, MATHHS, KaIIbIIHS,
aJrOMUHUA, Kkene3a (2+) u xenesa (3+), menu (2+), MHKa

14

YMeHue:

141

MPEICTaBIATh PE3yNbTAaThl JKCIIEpUMEHTa B (popMe BBIBOIIOB, TOKA3aTEIBCTB,
rpadpuKOB 1 TaOIHI] ¥ BBISBIATH SMIHUPHUCCKIE 3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBSI3U MEXKIY PealbHO HAOII0JaeMbIMH XUMUUECKIUMHU SIBIICHUSIMH
U TPOILeCCaMH, MPOUCXOSILIMMH B MaKpO- U MHKPOMHPE, OOBSICHITH MPHYNHBI
MHOT000pa3usi BEIIECTB

HNEPEYEHDB 3JIEMEHTOB COJAEPXAHUAA, IIPOBEPAEMBIX HA OCHOBHOM
roCcyaiAPCTBEHHOM 9K3AMEHE 110 XUMHU
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IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 [TepBoHaYaIbHBIC XUMUUCCKUE TOHITHS
1.1 Uuctele BenectBa U cMecu. CriocoObl pas/ieieHus: cMeceit
12 ATOMBI U MOJNEKYNbl. XUMHUYECKHE dNIeMeHThl. CHUMBOJIBI XMMHUYECKHX 3JeMeHTOB. [IpocThie u
' CJI0’KHBIC BEIIIECTBRA.
1.3 Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTeNeHb OKUCIICHHS
14 3aK0oH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHoOcHTenbHas aroMHas Macca. OTHOCHTENbHAs
' MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMUYECKOT0 3JIEMEHTa B COSIMHEHUH
15 KonmuectBo BemiectBa. Moiab. MouspHas Macca. MossspHblii  00bEM  Ta30B. B3amMocBs3b
' KOJIMYECTBA, MACChl M YKCIIa CTPYKTYPHBIX SIMHHMII BEIISCTRA
16 du3nueckue U XUMUYECKHe SBJIeHUA. XUMUYecKasl peakius U e€ MpU3HaKku. 3aKOH COXPaHEHUs
' MaccChl BEIeCTB. XUMUYECKHE YPaBHEHHUS
5 [Mepuonnueckuii 3akoH u Ilepuoamdaeckast cuctema xummudeckux anementoB [[.J1. Menneneesa.
CtpoeHue aToOMOB
Ilepnoguueckuit 3akoH. Ilepmoamueckas cuctema xuMmuueckux viemMeHToB [[.M. Menneneena.
2.1 [Teproabt u Tpymbel. OUINYIESCKHNA CMBICI TOPSJAKOBOTO HOMEpPa, HOMEPOB IMEPHOAA W TPYITIBI
JJIEMEHTa
Crtpoenune aromoB. CocTaB aToMHBIX sjep. M3orombl. DnekTpoHbl. CTpOeHHE 3IIEKTPOHHBIX
2.2 obomoyex aroMoB TIepBbIX 20 XHMHUYECKHX DdlIeMeHTOB [lepHoamyeckodl  CHCTEMBI
J.1. Menneneera
3aKOHOMepHOCTI/I B UBMCHCHUU CBOI71CTB XUMHUYECCKUX DJICMCHTOB HepBI:IX TpéX HepI/IO}Z[OB, KaJIus,
93 KallpIusl (pazdyca aTOMOB, 3JCKTPOOTPHIATEILHOCTH, METALTMYECKUX M HEMETAJUTHYSCKUX
' CBOICTB) ¥ UX COEIMHEHUN B COOTBETCTBUH C TIOJIO’KEHUEM 3JIeMeHTOB B [leprnoanueckoit cucreme
Y CTPOCHHUEM HX aTOMOB
3 CTtpoeHue BeniecTsa
31 Xumudeckast cBs3b. KoBasieHTHas (MOJIApHAs U HEMOJIAPHAS) CBSA3b. DJIEKTPOOTPHIATEIBHOCTD
' XUMHYCSCKUX 3JIeMeHTOB. MoHHAs cBA3b. MeTamnueckas CBSI3b
32 Tunel KpUCTAIUTMYECKUX PEMETOK (aTOMHAs, MOHHAs, METaJUTUYecKas), 3aBUCHMOCTh CBOWCTB
' BEIIECTBA OT THITA KPUCTAJUTUICCKOHN PEIIETKH M BHJA XUMUUCCKOM CBS3H
4 Baxueiime npeactaBuTeN HeOpraHM4eckux BeuecTB. Hemetanisl U uX coenHeHus. MeTamisl
M UX COSTUHEHUS
Knaccudukanus 1 HOMEHKIATypa HEOPTaHWYECKHX COCJIMHCHUI: OKCHIOB (coseoOpasyrolue:
41 OCHOBHbBIC, KHCIOTHBIC, aM(OTepHbIe) H HecoJeoOpasywllnue; OCHOBaHUK (WIENOUYH W
' HEPaCTBOPUMBIC OCHOBaHUS ); KUCIIOT (KUCIOPOJICOIEPKAIIUE U OECKHCIOPOTHBIC, OTHOOCHOBHBIC
¥ MHOTOOCHOBHEIE); coJiel (CpeTHUX M KUCIIBIX)
42 Qdu3nyeckue W XUMHYECKHE CBOMCTBa MPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJA, XJIOpa,
' KHCIIOPOJIa, CEPBI, a30Ta, docdopa, yriepoaa, KpeMHUS
43 dusnyeckne W XUMHUYECKHUE CBOWMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIMTHSA, HATpHUs, Ka-
' JINsA, Maravusa U KajJdblus, aJIIOMHUHUSA, KCJIC3A. 3HCKTpOXHMH‘{CCKHﬁ pﬂ)l HaHpH)KGHI/II‘/‘I MCETAJIJIOB
44 dusndeckue U XUMHUUYECKHUE CBOWCTBA BOAOPOAHBIX COCINMHEHHH HEMETAJIOB: XJIOPOBOAOPO/A,
' CepOBOIOPOJIA, AMMHAKA
45 dusnyeckre W XUMHYECKHe CBOWCTBa okcmmoB HemeramioB: cepsl (IV, V1), azora(Il, IV, V),
' dbochopa(lll, V), yraepona(ll, IV), kpemans(IV). [lonydeHue okCHI0B HEMETAIIIOB
46 XHUMHYECKHUE CBOICTBa OKCHJIOB: metaiuio |A-IIA rpymnm, LIUHKA, meau(1l) Hu

xenesa(ll, 1), TTonyuenne OKCHIOB METAIIOB
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47 XUMHYeCKHe CBOWCTBA OCHOBAaHHMH M aM(OTEpHBIX THIPOKCHAOB (Ha MpUMEpe THIPOKCHIIOB
' AMIOMUHMS, XKese3a, HKa). [lonydeHne ocHoBaHMI M aM(pOTEPHBIX THIPOKCHIOB
OO01mue XUMUYEeCKHE CBOHCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEpOBOAOPOAHOM, CEpHUCTOM, CEpHOMH,
4.8 a30THOH,  ¢ochopHOM, KpemMHHUEBOW, yrompHOW. OcoOble  XMMHYECKHE  CBOWCTBA
KOHILIEHTPUPOBAHHOW CEPHOI M a30THOI KucioT. [lonydyeHne Kuciot
4.9 OO01mue XuMIYECKUe CBOUCTBA cpeTHuX conieid. [lomydenne comnei
410 IMomyuenue, cobupaHue, paclio3HaBaHUE BOAOPOJ]A, KUCIOPOAA, aMMMaKa, YIJIEKUCIOrO rasa B
' 1a60paTopuu
411 [Toyuenne ammuaka, CepHOM M a30THOM KHCJIOT B TNPOMBIIDICHHOCTH. OOIIHE CIocoObl
' HOJTy4eHHs] METAIIOB
4.12 I'eHeTHyecKkas CBsI3b MEXK/Ty KIIacCaMH HEOPTAaHWYECKHX COSTMHEHHUH
5 XHAMUYECKHE PEaKIIUU
Krnaccupukamuss XMMHUECKUX peakUUid MO Pa3IM4YHbIM IpPH3HAKaM: [0 YHCIy M COCTaBy
5.1 Y4YaCTBYIOIIHX B PEAKIHHU BEIIECTB, IO TEILIOBOMY 3P (EKTY, 0 N3MEHEHHUIO CTCIICHEH OKUCICHUS
XHMHUYIECKUX 3JIEMEHTOB
5.2 TennoBoit >PPeKkT XUMHUECKOH peakuud, TEPMOXUMHUCCKHE YpaBHEHHS. OK30- U 3HAO-
' TepMHYECKHe peakini. TepMOXUMHYECKHe YpaBHEHHS
53 OKHUCITUTETFHOBOCCTAHOBUTENBbHEIE peakuui. OKHCIUTETN ¥ BOccTaHOBUTENH. [Iporecch
' OKHCJICHHS M BOCCTAHOBJICHHS!. DJIEKTPOHHBII OajlaHC OKUCIIUTEIbHOBOCCTAHOBUTEIBEHOM peakIiiy
5.4 Teopml BHGKTpOﬂHTH‘IeCKOﬁ Jucconualnmu. KaTI/IOHLI, AHHUOHBI. 3HeKTpO.HI/ITbI 1 HEBJICKTPOJIUTEI.
' CuibHBIC U clTa0bIe IeKTPOIHUTHL. CTENeHb AUCCOIMAIIH
55 Peakunu moHHOTO OOMeHa. YCJIOBHSA NPOTEKAaHMS PEaKUWi HMOHHOrO OOMEHa, NOJHBIE U CO-
' KpallléHHbIE HOHHBIEC YPaBHEHUS PEaKLMi
6 XuMUSI 1 OKpY’Karomas cpena
BeiectBa n MaTepualisl B NOBCEHEBHOI )KNU3HU YeloBeka. bezonacHoe HCIob30BaHNe BEIECTB
6.1 U XMMHYECKUX peakluil B sabopaTopuu U ObITy. IlepBas momoInp Npu XUMHYECKUX 0XKOTaxX U
OTpPAaBIICHUSX
XHMMHUUECKOE 3arpsi3HEHHE OKPYIKarolle cpe/ibl (KUCIIOTHBIC I0XK/H, 3arpsi3HEHHE MOYBbI, BO3yXa
6.2 1 BOJIOEMOB), CIIOCOOBI ero npeaoTBpaileHus [IpenenpHas qonycTUMas KOHIIEHTPALMs BEIIECTB
' (ITAK). Ponp xumMun B pelIeHUN IKOJIOTHYECKUX IPOOIeM. Y CHIIEHHE ITapHUKOBOTO 3(QeKTa,
pa3pynieHne 030HOBOTO CIIOS
IIpumenenne cepsl, a3ota, pocdopa, yriepoaa, KpEMHUSI U UX COCIUHEHUH B OBITY, MEIUIIMHE,
6.3 MIPOMBIIIJIEHHOCTH U CEIbCKOM Xo3sicTBe. [IpiMeHeHHe MeTauioB M CIUIAaBOB (CTaslb, YYTYH,
' JFOpPAIOMUHNH, OpoH3a) B OBITY M NPOMBINUICHHOCTH MX coequHeHuil. [loHsTHE 0 KOppo3un
METaJUIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI HX OT KOPPO3HH
6.4 [IpuponHble HCTOYHHMKH YTIIEBOXOPOAOB (Yroib, NPHPOIAHBIH Tra3, HE(PThb), MPOAYKTHl HX
' nepepaboTKH (OCH3MH), HX POJIb B OBITY W IPOMBIINICHHOCTH
[lepBonauanbHBIe TOHATHS 00 OPraHMYECKHIX BEIIECTBAX KAK O COSANHEHMSX yriieposa (MeTaH, 3TaH,
6.5 STWJICH, alleTHJICH, STAaHON, TJIMIEPHH, YKCYCHas KHcioTa). IloHATHE O OHOJIOTHYECKH BayKHBIX
BEIIIECTBAX: )KMPaX, OEJIKaxX, YIIIEeBOJAX — M MX POJIH B JKH3HH YEIOBEKa
7 Pacuétnr:
7.1 1o (opMynaM XUMUYECKHX COCTMHEHUI
7.2 Macchl (MacCOBOH) HOJIM PacTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUAM




YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
MMPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 VUEHUKA

Xumusi. YueOnuk. 8 kiacce. O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnagxos. Mocka «IIpocsemenue» 2019
Xumust. Yueonuk. 9 xinace. O.C. I'adpuensH, U.I'. Octpoymos, C.A. Ciiaakos. Mocksa «IIpocBemnieHne

2024

METOINYECKHUE MATEPUAJIBI VIS YUYUTEJIA

Xumusi. Meroaudeckoe mocoodue. 8 xinace. O.C. NabpuensH, U.I'. Octpoymos, C.A. Ciragkos. MockBa
«IIpoceemenue» 2019
Xumusi. Meroaudaeckoe ocooue. 9 xnace. O.C. NabpuensH, U.I'. Octpoymos, C.A. CiiaakoB. MockBa

«IIpoceemenue» 2024

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

https://m.edsoo.ru/7f41a636
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