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INOACHUTEJIBHASA 3ATITUCKA

[Iporpamma 1o XWMMHHM Ha YypOBHE OCHOBHOro oOuiero o0pa3oBaHHUs
COCTaBJIeHa Ha OCHOBe TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTeIbHON MPOrpaMMbl OCHOBHOI'O 0011ero 00pa3oBaHusi, MpeaCTaBIeHHbBIX
B ®I'OC OOO, a rtakxke Ha OcCHOBe (QelnepaibHOil pabodell MpPOrpaMMel
BOCIIMTAHMA U C Y4ETOM KOHLEMLUHU NIPEeNoJaBaHus y4eOHOro nmpeamMera « XUuMHUsI»
B 00pa3oBarelbHbIX opraHu3anusax Poccuiickoit @enepalriu.

[IporpamMa 1o xumMuM AaéT MpelcTaBlIeHHE O Iensx, oOleidl crpaTerdu
o0y4eHMs, BOCIHTAaHHUS M PpaA3BUTHA OOYYAIOUIMXCS CpeACTBAMH y4eOHOro
npeaMera, yCTaHaBIUBaeT  oOs3aTeNbHOE IpeIMETHOE COJIEpIKaHue,
NpelycMaTpUBaeT paclpele/ieHHe ero Mo KiaccaM M CTPyKTypHUpOBaHHE II0
pa3nenaM M TeMaM MpPOrpaMMbl II0 XHMHM, ONpelessieT KOJIUYeCTBEHHbIE U
Ka4yeCTBEHHbIE XapaKTePUCTUKU COJepIKaHus, PEKOMEH1yEMYHO
[I0CJIeI0BATEIbHOCTh ~ M3Y4YEHHUs] XHMHM C Y4ETOM  MEXKIpPEeJAMETHBIX U
BHYTPUIIDEAMETHBIX  CBfA3e#, JIOrMKM ydeOHOro mpoliecca, BO3pPACTHBIX
ocobeHHocTel  00ydaloIMXcsi, ONpeaessieT BO3MOKHOCTH IIpeaMeTra s
peanu3auuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOMH
NporpaMMbl Ha YpOBHE OCHOBHOro o0iiero odpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yabTaTaM oOyueHHsl XMMHHU Ha YPOBHE LieJIel U3yueHHs NpeaMeTa H OCHOBHBIX
BUJOB yueOHO-IT03HABATEILHON JeATEIbHOCTH O0Yy4arolerocss IO OCBOCHHIO
y4eOHOro CoaepKaHusl.

3HaHWEe XWUMHH CIY)XHT OCHOBOW [Isi (JOPMUPOBAaHHS MHPOBO33PEHHA
oOy4arolierocs, ero MpeacTaBIeHUH O MaTepUalbHOM €IHHCTBE MHPA, BAXKHYIO
ponp WrparT GopMHUpyeMble XHMHeEH IpeICcTaBleHHUs O B3aWMOIIPEBPALECHHUAX
HEPrHH W 00 HIBOJIONIMHU BEIIECTB B INPHUPOJE, O INyTAX pPELIeHUS III00aIbHBIX
npobJieM YCTOMYMBOTO pa3BUTHs 4EJIOBEYECTBAa — ChIPhEBOM, DHEPreTUYECKOH,
MUIIEBOH U IKOJIOTHYEeCKOH Ge30macHOCTH, MpodiieM 31paBOOXPaHEHHS.

HN3zyyeHue XUMHUH:

criocoOCTBYeT — pealu3allid  BO3SMOXHOCTEH  IjIsi  CaMOpasBHTHA U
(bopMHpOBaHUs KyTbTYpHI TUYHOCTH, €€ 00mIeH 1 QyHKIHOHAILHONW rPaMOTHOCTH;

BHOCHT BKJIajJ B (POPMHUPOBAHHE MBIIIJIEHHS M TBOPYECKMX CHOCOOHOCTEH
00y4alomuXcsl, HABBIKOB KX CAMOCTOSITENIbHOH  y4eOHOW  JIesiTeNIbHOCTH,
SKCHEPUMEHTAIbHBIX M HCCIIEJOBATEIbCKUX YMEHHMH, HEOOXOIMMBIX Kak B
[IOBCEIHEBHOM JKHU3HH, TAK U B PO eCcCHOHAIbHON AeATEIbHOCTH;

3HAKOMHUT CO CHenu(pUKOH HaydyHOro MBILUIEHHUS, 3aKJIaIblBa€T OCHOBBI
[IeJIOCTHOIO B3IJIA/1a HA €JHHCTBO MPHUPOJBLI U YEJIOBEKA, ABISAETCS OTBETCTBEHHBIM
5TaroM B (POPMUPOBAHHH eCTECTBEHHO--HayYHOH rPaMOTHOCTH 00y4aroLHXCs;



crioco6cTBYeT (HOPMHUPOBAHHMIO LIEHHOCTHOIO OTHOIIEHHA K €CTECTBEHHO-
-HayYHBIM 3HAHMSM, K [IPHPOJIE, K YENOBEKY, BHOCUT CBOH BKJIAJl B 9KOJIOTHYECKOE
oOpazoBaHue 00y4YarOIIUXCS.

JlaHHble HArNpaBleHUs B OOYYEHHH XHMHUM 00eCredMBArOTCs CHeLH(pUKO
cojepkaHuss y4eOHOro mpeaMeTa, KOTOPbIH  SBISETCS  MEAarOru4ecKu
aIanTHPOBaHHBIM OTpakeHHeM 0a30BOH HayKH XMMHH Ha OIpe/le]€HHOM dTarne ee
pa3BUTHSL.

Kypc XuMHH Ha ypoBHE OCHOBHOro 00uiero o0pasoBaHHs OPHEHTHPOBAH Ha
OCBOEHHE O0YYarOUIMMHKCS CUCTEMbI MEpPBOHAYaIbHBIX IMOHATHH XMMHH, OCHOB
HEOPraHWYeCKOi XUMHM W HEKOTOPBIX OT/JENbHBIX 3HAYMMBIX TOHATHH
OpraHu4yecKoN XMMHH.

CTpyKTypa COJepXKaHusI MPOrpaMMbl MO XHMUHM CHOPMHMpOBaHa HA OCHOBE
cECTeMHOro noaxona k eé umzydyeHuro. ConepikaHue CKIaIbIBAE€TCS U3 CHUCTEMBbI
MOHSATHH 0 XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMbI IIOHATUI O XUMHYECKOH
peakiuu. OO0e 3TH CHCTeMbl CTPYKTYpHO OpraHM30BaHbl 110 MPHUHLMITY
T10CJIe0BATENBHOrO Pa3BUTHA 3HAHWI HA OCHOBE TEOPETUYECKHX IMpPEACTABICHUN
pa3HOIo ypOBHA:

— aTOMHO--MOJIEKYJISPHOIO Y4eHHUS KaK OCHOBBI BCEI0 €CTECTBO3HAHUS,

— INepuoauueckoro 3akoHa JI. M. Menneneesa kak OCHOBHOI'O 3aKOHA XHMUH;

— Y4eHHSs O CTPOEHMH aToMa U XUMHUYECKOH CBS3H;

— TMpeacTaBieHUH 00 2IeKTPOJIMTUYECKOH [IMCCOLMALMH BEUIECTB B
pacTBOpax.

Teoperuueckue 3HaHUSA pacCMaTpUBAKOTCA Ha OCHOBE OMIIMPHYECKH
IMOJIyYEHHBIX U OCMBICIIEHHBIX (PaKTOB, Pa3BUBAIOTCS IOC/IEN0BATENLHO OT OJHOTO
YPOBHS K JpYromy, BbINOIHSAS QYHKUMH OOBACHEHHS M IPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHS W BO3MOMKHOCTEH NMPAKTHYECKOr0 MPHUMEHEHHUS U IOJy4YeHHUs
M3Yy4YaeMbIX BEILECTB.

OcBoeHue MporpaMmbl [0 XMMHU  CIOCOOCTBYeT  (DOPMHPOBAHHIO
MpeiCTaBIeHUs] O XMMHUYECKOH COCTaBISIIOLLEH HAy4YHOH KapTHMHBI MHUpa B JIOTHKE
e€ CHCTEMHOH NpPUPOIbI, LEHHOCTHOIO OTHOLIEHUSA K HAy4YHOMY 3HAHHUIO U
METOJaM IM03HaHHsS B Hayke. M3yueHue XHMMHUU NPOMCXOAMT C NPUBIECYEHUEM
3HaHMW W3 paHee H3yUYEHHBIX Y4eOHbIX mpeaMeToB: «OKpyXKaloWUi MUpY»,
«buonorus. 5—7 knacce» ¥ «PuU3uKa. 7 Kiacey.

[Ipy M3y4eHUH XHUMHMHM [POUCXOJUT (OPMHUpPOBaHME 3HAHUH OCHOB
XMMHYeCKOH HayKu Kak 001acTH COBPEMEHHOIO e€CTeCTBO3HAHMSI, MPaKTHYeCKOM
JIeATEeJbHOCTH 4YeJlOBEeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOI KYIBTYDBHI.
3ajaya y4eOHOro mnpeaMera COCTOUT B (OPMHUPOBAHMMU CHCTEMBl XHMHYECKHUX
3HAaHWH — BaKHEHIIMX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKUX TOJIOKEHHUH,
JOCTYNHBIX 0000LEeHU MHUPOBO33PEHYECKOro0 Xapakrepa, $3blKa HAyKH, B



NPUOOINEHHH K Hay4yHbIM METOAaM IIO3HAHUS TIPH M3YYEHHH BEIIECTB W
XMMHYECKHUX peakluil, B OPMUPOBAHUH U PA3BHUTHH MO3HABATEJIbHBIX YMEHHH H
WX TIpUMEHEHMHM B Yy4eOHO-NO3HABaTeNBHOM M y4eOHO-MCCIIe0BaTEeIbCKOM
JEeATENBHOCTH, OCBOEHUHM IpaBui Oe3omacHOro oOpallleHHs ¢ BElIeCTBaMH B
[IOBCEHEBHOM KU3HHU.

IIpu m3yyeHMH XMMHM Ha YpOBHE OCHOBHOI'O 00IIero o0pa3oBaHHs Ba)KHOE
3Ha4YeHHEe NPUOBpPEH TaKue LIENH, KakK:

— QopMHUpOBaHHE HHTE/UIEKTYyaJlbHO pPAa3BHTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO peLIeHHH,
CIIOCOOHOM afanTUpoOBaThCs K OBICTPO MEHSIFOIIMMCS YCIOBUSM KH3HH;

— HalpaBJIeHHOCTb OOy4YeHHS Ha CHCTeMaTH4eckoe MpHOOIIeHHe
o0yvarolMxcs K CaMOCTOSTENbHON IT03HABATENbHON EATEIbHOCTH, HAYYHBIM
METOJaM I03HaHHs, (OPMHUPYIOLUIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrieyeHue ycloBHH, CIIOCOOCTBYIOUIUX MPHOOPETEHHIO 00Y4YalOIIUMHUCS
OIbITa pPa3HOOOpa3HOM NesATeNbHOCTH, IMO3HAHWS W CAMOIIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KJFOYEBBIX KOMIIETEHI[Hi), UMEIOLINX YHUBEpCAIbHOE 3HAYeHHEe [Is
Pa3IUYHbIX BUIOB J€ATEIbHOCTH;

— (¢opmupoBaHre o00med (QYHKUMOHAIBHON M eCTeCTBEHHO-HAy4YHOM
rpaMOTHOCTH, B TOM YHCIe YMEHUH OOBACHATH M OLEHHUBATH SBIICHUS
OKPY’KaloILEro MUpa, UCMOJb3ys 3HAHHUS M ONBIT, NOJY4YeHHbIe MPU H3YyUYEeHUH
XUMHH, TPUMEHSTh WX TPU pelIeHHH Ipo0JieM B IOBCEIHEBHOH JXU3HU U
TPYZOBOH [€ATEIbHOCTH;

— (QopMupoBaHue y oOydalOmMXcsd TIYMaHUCTHYECKMX OTHOLIEHHH,
MOHUMAaHUS [EHHOCTH XHUMHUYECKHUX 3HAHWH [ BbIPaOOTKH 3KOJIOTMYECKH
esiecoo0pa3HOro ToBeAeHHUs B ObITY M TPYIAOBOH JEATEIBHOCTH B LENAX
COXpaHEHHs CBOEr0 3I0POBbs U OKPYXKaloLEeH NPUPOIHOHN Cpesl;

— pa3BUTHE MOTHBALMHM K O0Oy4eHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCITHTAHHIO Ha OCHOBE YCBOEHHs OOIEYeNOoBEHYeCKHMX LIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpoduiIs U HAMpaBIeHHOCTH JaJIbHEHIIETO
o0OyueHus.

OOmee YMCIO YacoB, OTBEAEHHBIX [N H3y4YeHHUs XHMHHM Ha YpPOBHE
OCHOBHOTO 0611ero o6pasoBanus, coctaiser 136 4acos: B 8 knacce — 68 9acoB (2
yaca B HeJleq10), B 9 kiacce — 68 4acoB (2 yaca B HEJIeJH0).



COJEP)XAHUE OBYYEHUS

8 KUIIACC

[lepBoHaYaJbHbIe XHMHYECKHE MOHSTHS

[Ipeamer xuMuu. POl XMMHM B 5KH3HH 4ejloBeKa. XUMHs B CHCTEME Hayk.
Tena u BemiecTBa. PU3MYeCKHE CBOMCTBA BelIECTB. ArperatHoe COCTOSTHHE
BerecTB. [IoHATHE O METOJaX MO3HAHMSA B XUMHUHU. UHMCTHIE BEIECTBA U CMECH.
CnocoObl pa3aeneHus CMeCei.

ATOMBI M MOJIEKYyIbl. XHMMHYecKHe 3j1eMeHThl. CHMBOJIBI XHMHYECKHX
sneMeHTOB. [IpocThie U CIIOKHBIE BelllecTBa. ATOMHO-MOJIEKYIAPHOE yUEHHE.

Xumuyeckas (opMmyia. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB.
3akoH TOCTOSIHCTBA cocTtaBa BemlecTB. (OTHoOcuTenbHas aroMHas —Macca.
OTtHocHuTeNnpHas MoJsieKyJIspHas macca. MaccoBasi 10519 XUMHYECKOro 3JIeMEHTa B
COeIMHEHUHU.

KonuuectBo BemecTBa. Moabs. MonspHas macca. B3auMoCBs3b KOIHYECTBA,
Macchl M 4HMCIa CTPYKTYPHBIX €JMHHMIl BellecTBa. PacuéTel mo Qopmynam
XUMHYECKHUX COeIMHEHUH.

dusnueckre ¥ XUMUYECKHE SABIeHUS. XUMUYECKas peakuus U e€ INPHU3HaKH.
3aKoH COXpaHEHHS MacChl BellecTB. XHUMHuYecKHe ypasHeHMs. Kiaccupukanms
XUMMYECKHMX peaKinii (coeuHeHHsl, pa3ioxKeHus, 3aMellleHus, 0OMeHa).

Xumuyeckuil IKcnepumenm:

3HAKOMCTBO C XMMHMUYECKOH IMMOCy10#, mpaBuIaMu padoThl B JabopaTOpUU U
npuémamMu oOpatieHust ¢ 1abopaTopHbIM 000pYJ0BAHMEM, M3YUYE€HHE M ONMCAHUE
(pH3MYECKMX CBOMCTB 00pa3sloB HEOpraHWYeCcKHWX BellecTB, HalloaeHHe
¢usnyeckux (IUIaBleHHWE BOCKa, TasHUE IbJa, pacTHpaHHE caxapa B CTYIIKE,
KMIIEHHEe W KOHIEHCAlUsl BOABI) U XUMHUUYECKHX (FOpEHHE CBEYH, POKaJIUBaHUE
MeJIHOH MPOBOJIOKH, B3aUMOJEHCTBHUE Mella C KUCIIOTOM) sBIeHUH, HaOMoieHHe U
OMMCaHHEe IPHU3HAKOB MPOTEKaHMs XMMUYECKHUX peaklUui (pasziokeHHe caxapa,
B3aUMOJICHCTBHE CEpPHOW KHCJIOTHI C XJIOpUIAOM Oapus, pa3ioKeHHe THAPOKCHAA
Meau (II) mpu HarpeBaHuu, B3aUMOJEHCTBHE Kene3a ¢ pactBopoM conud meau (1),
H3yueHHEe CIOCOOOB pa3jesieHHsl CMecei: ¢ MOMOIIBI MarHurta, (UIbTPOBaHHUE,
BbIlIApUBaHKE, AUCTHIUISLMS, XpoMaTtorpadus, NpoBeeHHe OYHCTKH [TOBAapEeHHOM
cosd, HaOmOOeHWEe M OINKMCaHWEe  pe3yslbTaTOB  IIPOBEJEHUS  OIIbITA,
WILTIOCTPUPYIOIIEr0 3aKOH COXPaHEHMsI MacChl, CO3JaHHe MOJeled MOJeKy.
(LapocTepKHEBBIX ).

BaskHelimue npeacTaBHTe/IH HEOPraHHYeCKHX BellecTB

Bo3ayx — cmeck razos. CocrtaB Bo3ayxa. Kucnopoa — aaeMeHT M MpocToe
BellecTBO. HaxoxxaeHue kuciopoaa B mnpupone, (U3MYECKHE M XHMHYECKHE
cBoiicTBa (peakuumu ropeHus). Oxcuasl. IIpumenenue xucnopopa. CrocoOsl



MOJy4YeHHUsl KHCIopoAa B 71abopaTopuM W IMPOMBIIIIEHHOCTH. KpyroBopot
Kuciopoza B npupoze. O30H — annoTponHas MoaAu(UKALIUS KACIOPO/A.

Tennosoii >dhexT XMMUYECKOH peaklHu, TEPMOXMMHUYECKHE YpaBHEHHS,
3K30- M JHIOTEpPMUYECKHE peaklUWH. TOMIuMBO: yrojb M MeTaH. 3arps3HeHHE
BO3/yXa, yCHJIEHHE [TapDHUKOBOTO 3((eKTa, pa3pyllieHre 030HOBOTO CIIOSI.

Bomopon — snemeHT M mpocToe BemiecTBO. HaxokIeHuWe BOJOpoJa B
NpUpose, (QHU3MYECKHMEe U XUMHYECKHEe CBOWCTBAa, MpPUMEHEHHE, CITOCOOLI
nojy4yeHus. Kucnors! u conu.

MounspHeli 00BEM razoB. Pac4€Tsl 10 XUMHUYECKUM YpaBHEHUSM.

dusnueckue cBoiicTBa BOAEl. Boma kak pacTBopuTens. PacTBOpSL
HacpllieHHBIE M HEHaChILEHHbIE PacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas nons BemiecTBa B pacTBope. XMMHUecKUe cBOHCTBa BoAbl. OCHOBaHHSI.
Ponp pacTBOpoB B mpHpoJe M B XKH3HHU yYesoBeka. KpyroBopor Bojibl B MpHPOIE.
3arpsisHeHue NpUpoaHbIX BoA. OXpaHa U OYHCTKA MPHPOIHBIX BOI.

Knaccudukauus Heopranudeckux coemuHeHuid. Oxcuabl. Knaccudukanus
OKCHIOB:  cojeoOpasyromue (OCHOBHBbIE, KHCIOTHbIe, aM@oOTepHble) U
HeconeoOpa3yrome. HomeHknarypa oOkcuaoB. DuU3WYECKHE H XHMHYECKHE
cBoiicTBa okcH10B. [lonydenne okcuaoB.

OcHoBanus. Kraccudukanusi OCHOBaHMHM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHMA. HoMeHknaTypa ocHOBaHMM. DHU3UYECKHE M XHMHYECKHE CBOMCTBA
OoCHOBaHUH. [lonyyeHrne OCHOBaHUM.

Kucnorer. Knaccudukanus kucinor. Homenknatypa kuciaor. @usznueckue M
XUMHUYeckue cBoiicTBa kuciaoT. Pan aktuBHoctd MmetannoB H. H. bekerosa.
[TonydyeHnue KucoT.

Conu. Homenknartypa coneid. Ouznyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[Tomyuenue coneir.

['eHeTHUeCKas CBA3b MEXKY KJlacCaMH HEOPraHU4eCKUX COEIMHEHHUH.

Xumuueckuu IKcnepumenm:

Ka4yeCTBEHHOE OIpe/ieIeHHe COAepXKaHUs KUCI0poJa B BO3JyXe, MOJTyYeHHE,
cobupaHue, pacro3HaBaHHE W M3yYeHHME CBOWCTB KHCJIOpOAa, HaOIoneHHe
B3aUMOJIEHCTBUSA BELIECTB C KHCJIOPOJAOM M YCIOBHS BO3HHKHOBEHHsS U
MpeKpalieHus ropeHus (Tmo)kapa), O3HaKOMJIeHHe C oOpaslamMH OKCHIOB |
OMNMCaHWe HX CBOMCTB, MONyueHHe, coOUpaHWe, paclo3HaBaHHE M H3y4YCHHE
CBOMCTB Bojopoja (ropeHue), B3auMoeicTBHe Boxopozaa ¢ okcuaom memu (II)
(BO3MOKHO HMCIIOJIb30BaHUE BHIEOMaTepHalioB), Hab/rOAeHHe 00pa3iioB BELIECTB
KOJIMYECTBOM | MoJb, HCClieoBaHHWE OCOOEHHOCTEH pacTBOPEHHS BEILECTB C
pa3sNMYHONW pPAcTBOPMMOCTHIO, TIPHIOTOBJIEHHE pPacTBOPOB C  ONpejeEHHOH
MacCOBOM J0Jiell pacTBOPEHHOIO BEIECTBA, B3aUMOJIEHCTBHE BOJBI C METaJllaMH
(matpueM M KajbleM) (BO3MOXHO  HCIIOJIb30BaHHE BHJIEOMaTEPHAJIOB),



HccaenoBaHde 00pa3lloB HEOpPraHMYeCKMX BEIIECTB pPa3jIMYHBIX  K/IACCOB,
HaOJIfoIeHie U3MEHEHHs OKpacKd HHIMKATOPOB B PacTBOpaxX KHCJIOT U ILLIEJIOYEeH,
u3yueHue B3ammogelicTBus okcuza meau (II) ¢ pactBopom CEpPHON KHUCJIOTHI,
KHCIOT C MeTallslaMH, peakuud HeHTpanusaluu, TMoJydeHHe HepacTBOPUMBIX
OCHOBaHMi, BBITECHEHHE OJHOTO MeTaia APYTMM H3 pacTBOpa COJIM, pelIeHHe
JKCMEPUMEHTATIBHBIX 3a/7a4 Mo TeMme «BaxHeline KiIacChl HEOpraHU4eCKUX
COEIUHEHUN».

Iepuoauuyeckuii 3axkon u Ilepuoanyeckass cucTeMa XHMHYECKHX
yiementoB JI. M. MenneneeBa. Ctpoenne aTomoB. XHMH4YECKas CBSf3b.
OKHCIUTEIbHO-BOCCTAHOBHTE/IbHBIE PeaKIHH

[lepBble MOMBITKM KIacCHGHUKALUH XHUMHYECKHX dreMeHTOB. [loHsaTHe o
rpymmax CXOJHBIX 3JEMEHTOB (ILEeJI0YHble M IIEJ0OYHO3EMENbHBIE METAJlbI,
raJloreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEepHbIE OKCH/IbI
Y TUAPOKCHUIBI.

[Tepuonnyeckuii 3akoH. [lepuonnudeckas cuctemMa XUMHUYECKHX 31eMeHTOB /.
M. Mengeneesa. KopoTkonepuonHas ¥ JUIMHHONEpHOAHAas  (DOpMBI
[Tepuoguueckoi cucreMbl XuMHUueckux snemeHToB Jl. M. Menneneesa. [lepuonsl
W rpynnel. PU3MYECKHUH CMBICI IOPSAJKOBOIO HOMEpa, HOMEDPOB Iepuoja |
rpyMIbl 3JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHEIX saep. M3otonsl. JnekTponsl. CTpoeHue
3JIEKTPOHHBIX ~ 00O0NMO4YeK aTroMoB nepBbiX 20 XMMMYECKHX  DJIEMEHTOB
[Tepuonuueckoi cucremsl JI. M. Menneneesa. XapakTepucTHKa XUMHYECKOI'O
3JIeMeHTa 110 ero nosoxxenuto B [Tlepuonnyeckoii cucreme /1. M. Menzeneesa.

3aKOHOMEPHOCTH M3MEHEHHUSl paadyca aTOMOB XMMMUYECKHX 3JIEMEHTOB,
MEeTANTUYeCKUX U HEMETAUTHYECKUX CBOMCTB 10 IPyINaM U Iepruoaam.

3navenue [lepuonuyeckoro 3akoHa u Ilepuoauyeckoi cuCTEMbl XMMHYECKUX
3JIEMEHTOB AJ pa3BUTHS Haykd W mnpakTuku. [[. M. MenneneeB — yuéHblii u
rpakJ1aHuH.

Xumuyeckass cBa3b. KoBaneHTHas (monspHas M HENOJSpHAas) CBA3b.
DNeKTPOOTPHLATEIbHOCTh XUMHUECKUX 31eMeHTOB. MoHHas cBs3b.

Crenenb  okucieHusi.  OKHCIMTEIbHO--BOCCTAHOBUTENIbHBIE  pPEaKIHH.
[Ipouecchl OKUCIEHHS M BOCCTAHOBJIEHUSA. OKUCIUTENM U BOCCTAHOBUTEIH.

Xumuyeckuil IKChepumMeHm:

u3ydyeHue oOpa3loB BeLECTB META/JIOB M HEMETa/UIOB, B3aUMOIEHCTBHE
TMJPOKCHIA LMHKA C pacTBOpaMM KHUCIOT M IIeJ0o4Yeld, MPOBEeJEeHHE OIBITOB,
UILIIOCTPUPYIOIIMX — NIPUMEPBI  OKUCIMTENIBHO-BOCCTAHOBUTENBHBIX  peakIuid
(ropeHue, peaklMu pa3ioKeHUs, COeIUHEeHHS ).

Mexcnpeomemmsbie céasu



Peamuzaums MexnpeaMeTHBIX CBSI3€d NpU M3yYEeHUHM XUMUM B 8 Kiacce
OCYLIECTBIISIETCSL 4epe3 HCIOJIb30BaHHEe Kak OOLIMX eCTeCTBEHHO--Hay4YHBIX
MIOHATHH, TaK U NOHATHH, SBISIOIIMXCA CUCTEMHBIMH IS OTAENbHBIX ITPEAMETOB
€CTeCTBEHHO--HAayYHOI'0 LIUKJIA.

O6mue ecTecTBEHHO--Hay4YHbIEe NTOHATHA: HAy4YHBIH (akT, runoresa, TeOpUs,
3aKOH, aHaju3, CHUHTEe3, KIacCU(UKALHUs, TMEePUOAUYHOCTh, HAOIIOIEHHE,
9KCIEPUMEHT, MOJEIMPOBaHUE, U3MEPEHHE, MOJIENb, SIBJIEHHUE.

®u3nka: Mmarepus, aroM, O3JEeKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIH],
M30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, 3JIEKTPUYECKHUI 3apsi, BELIeCTBO, TEO,
00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, ra3, (GU3NUYecCKUe BEIUUYMHBI, eJIUHULIBI
U3MepeHHs1, KocMoc, IiaHeTsl, 3B€31b1, ComHIle.

buonorus: ¢porocunres, qpixanue, buocdepa.

I'eorpacus: armocdepa, rugpocdepa, MHHepasibl, TOpPHBIE IOPOJIBI,
0JIe3HbIe UCKOMaeMble, TOTUTMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo H XHMHYecKasi peaKUHs

[Tepronuueckuii 3akoH. [lepuoauueckas cucteMa XUMHYECKUX 3I1€MEHTOB [1.
HU. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEpPHOCTH B HM3MEHEHHH CBOMCTB
XUMHUYECKUX OJJIEMEHTOB IMIE€pPBBIX TpPEX TMEpHUOJO0B, KajlMs, KaJdblUHUi M HX
COEJIMHEHUH B COOTBETCTBUM C I[IOJIOKEHHEM »3JeMeHTOB B [lepuoanyeckoii
CHUCTEME U CTPOCHHEM HX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMUYECKOW CBsI3U. THIIBI KpPHCTAUIHYECKHX
pelIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIMYECKON PELIETKH U
BHJ1a XUMHUYECKOU CBA3HU.

Knaccudukauys 1 HOMEHKIATypa HEOPraHWYeCKUMX BeIeCTB. XHMHYECKHE
CBOMCTBAa BELIECTB, OTHOCSIUMXCA K Pa3IU4HBIM KJlaccaM HEOPraHUYECKHX
COeIMHeHUH, reHeTUYecKas CBsi3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XAMAYECKHX PeaKL|il 10 pa3IHIHbIM NIPU3HAKaM (110 YUCITy
M COCTaBY Y4YacTBYIOIIMX B pEaKIMH BEIIeCTB, 10 TemIoBoMy 3hdexty, 10
MU3MEHEHHIO CTENeHeH OKUCIIEHHS XMMHYECKUX 3JIEMEHTOB, 10 0OpPaTUMOCTH, I10
YYaCTHIO KaTaJn3aropa). JK30- ¥ dHIOTEPMHUYECKHE PEaKLUuH, TEPMOXHMHYECKHE
ypaBHEHHS.

[ToHATHE O CKOPOCTH XMMHuecKoW peakuuu. [loHsitne o6 oOpaTUMBIX H
HeOOpaTHUMBIX XMMHUYECKUX peakuuax. [IoHATHE O rOMOreHHBIX M I'e€TePOreHHBIX
peakiusx. [Toustie o karanuse. [ToHATHEe 0 XMMHYECKOM paBHOBECHH. DaKTOPBI,
BIIMSIOIIHE Ha CKOPOCTh XMMMUYECKOHW peaklUMH M I0JOKEHHE XUMHYECKOro
paBHOBECHSL.

OKHUCITUTEIbHO-BOCCTAHOBUTE/IbHBIE  pEaKLHH, JJIEKTPOHHBIH  OanaHc
OKHCJTUTEIBHO-BOCCTAHOBUTENILHOM peaKLHH. CocraBneHue ypaBHEHUHN



OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKUMH ¢  HCI0JIb30BaHMEM  MeToja
3JIEKTPOHHOTO OanaHca.

Teopus 31€KTPONTUTHYECKOH ANCCOLMALMHU. DIEKTPOIUTEI U HEIIEKTPOIHTHI.
KaTHoHbl, aHMOHBI. MeXaHHM3M IUCCOLMAIMH BELIECTB C Pa3lUYHbBIMH BUAAMH
xuMudeckoit cs3u. Ctenens quccorraniu. CUnbHbIE U C1a0ble 2IEKTPOJIUTHI.

Peakiui HOHHOTO 0OMeHa. YcI0BUs POTEKaHHs peaklMii HOHHOro oOMeHa,
MOJHBIE M COKpalléHHble HOHHbIE YypaBHeHMs peakuui. CBOWCTBA KHCIOT,
OCHOBaHMH M colmeii B cBeTe TMpeICTaBIeHUH 00 3IeKTPOJUTHYECKON
auccorpanyiy. KayecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE O THAPOIH3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEIAMH KPHUCTAIIMYECKUX pPelIETOK HEeOPraHHMYeCKUX
BEILIECTB — METAlJIOB M HeMeTaioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(x710puaa HaTpusi), HCCIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakiuy
OT BO3AEHCTBUA pa3UYHBIX (HaKTOPOB, HCCIENOBAHHE BJIEKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, MpoLecca AUCCOLMALMHM KHCIOT, IIeJIo4Yed H collel
(BO3MOXKHO  MCIIO/NIB30BaHHE BHUAEO MarepHajoB), I[POBEICHHE  OIBITOB,
WILTIOCTPUPYIOIMX — NPW3HAKM  MPOTEKAaHHMs  peakuuil  MOHHOro  obMeHa
(obpasoBanue oOcajka, BbleleHHe rasza, o00pa3oBaHHE BOJBI), OIIBITOB,
WILUTIOCTPUPYIOIIMX — MPUMEPBl  OKUCIIMTEIbHO-BOCCTAHOBHUTENHBIX  peaKiuH
(ropeHue, peaklHUU pa3/OKEHHs, COEAMHEHHs), paclio3HaBaHHE HEOPraHUYEeCKUX
BEUIECTB C IOMOULIbKO KAYECTBEHHBIX peakUMd Ha HOHbI, pelIeHHEe
dKCTepUMEHTAJIbHBIX 3aad.

HemeTaJliibl H HX COeJHHEHHS

OO6mas xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (u3MYIECKHe CBOHCTBA IPOCTHIX
BelleCTB — TrajoreHoB. XHMHYECKHE CBOMCTBA Ha INpUMepe  XJiopa
(B3aMMOJIECTBHE C MeTa/lllaMM, HeMeTaulaMM, Lieao4aMHu). XJI0pOBOJOPO.
ConsiHas KHCIOTa, XMMHYECKHe CBOWCTBa, MONydeHHe, NpuMeHeHue. JlelicTBue
XJIopa M XJIOPOBOJOpOAAa Ha OpraHu3M dejgoBeka. Baxuelue XJIOpHABI U HX
Hax0JXXJIeHHUE B IIPUPOJE.

Obmas xapaktepucTuka 31eMeHToB VIA-rpynnsl. OcobeHHOCTH CTpoeHus
aTOMOB, XapaKTepHble cTerneHdn okucieHus. CTpoeHHe W (uU3MUecKHe CBOHCTBA
MIPOCTBIX BEIIECTB — KMCIOPO/A U cepbl. ANLIOTPOINIHbIE MOAU(UKALIMHM KHUCIOpOa
H cepel. XUMHUYecKue cBOHCTBa cepbl. CepoBoaopoa, cTpoeHHe, (u3uveckue U
XUMHYecKHe cBOMCTBa. OKCHUIBI cepbl KaK IMPEICTABUTENIM KUCIOTHBIX OKCHIOB.
Cepnas kucnora, ¢u3MUecKMe M XMMHYECKHe CBolicTBa (o0mMe  Kak
NpeiCTaBUTeNs Kjlacca KHCIOT M crneuududeckue). XUMHUECKHE peakiHH,
JeKalie B OCHOBE IPOMBILIUIEHHOTO crocoba MOMyuyeHUsi CEepHOW KHCIIOTHI.
[Tpumenenue cepHoil KUCIOThl. CONM CEPHOM KUCIIOTHI, KaUeCTBEHHas peakius Ha



cynbdar-uoH. HaxoxneHue cepbl W €€ COeAMHEHHH B Npupoje. XUMHUYECKOe
3arpsA3HEHUE OKpYXKarolleHd cpenbl COeIUHEHUSMHU Cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CITOCOOBI €ro MPeI0TBPALLEHHUS.

Obmas xapaxkTtepucTuka 31eMeHTOB VA-rpynmnsl. OCOOEHHOCTH CTpOEHHS
aTOMOB, XapaKTepHble CTENeHH OKHCIeHHs. A30T, paclpoCTpaHEHHE B NPHUPOJE,
duznyeckre U xumMuueckue cBoictea. KpyroBopot azora B npupoae. AMMHaK, ero
du3uUeckne ¥ XMMUYECKHUe CBOHCTBA, MoJIyYyeHHe U npuMeHeHre. Cold aMMOHHUS,
uX (U3MYECKHe U XMMHYECKHUEe CBOMCTBA, MpuMeHeHHe. KadecTBeHHas peakius Ha
WOHBI aMMOHHUA. A30THasi KUCJIO0Ta, €€ moJiydeHue, (pU3nYecKue U XUMHUYECKue
cBoiicTBa (0OIIMe Kak NpeacTaBUTeNs Kiacca KHCIOT M creuuduueckue).
Hcrnonp3oBaHe HUTPATOB M COJIeH aMMOHHMSL B KayecTBe MHHEPAJbHBIX
ynoOpeHuii. XUMHUYeCKOe 3arpsisHEHHE OKPYIKarollel cpe/ibl COeIUHEHUsIMU a30Ta
(KMCIIOTHBIE JOXKIM, 3arps3HeHHe BO3Oyxa, IOouBbl W BoAoéMoB). Docdop,
asoTponHsle Moaudukauun ¢ocedopa, duszMueckue U XUMUYECKHE CBOHCTBA.
Oxcun docdopa (V) u dochopras kucnora, puzndeckre U XUMUYECKHE CBOMCTBa,
nosydeHue. Mcnons3zoBanue gocdaToB B kauecTBe MUHEpaAIbHBIX YA0OpEeHUH.

O6mas xapaktepuctuka 31eMeHTOB [VA-rpynnsl. OcoOeHHOCTH CTpOEHUs
aTOMOB,  XapakTepHble  CTENEeHH  OKUCIEHHs.  YTIepoi,  alJoTpOIHbIe
MoIu(UKALKK, paclpocTpaHeHHe B Tpupoje, GuU3MYecKHe W XUMHUYECKHe
cBoiicTBa. Ancopbums. Kpyrosopot yriepona B npupoge. Okcuabl yriepoja, ux
busudeckie M XUMHUYECKHe CBOWCTBa, [JEHWCTBHE Ha JKUBBIE OPraHU3MBI,
MOJyYeHUEe M MPUMEHEeHHEe. DKOJOrMYecKHe MpoOsieMbl, CBS3aHHBIE C OKCHIOM
yriaepoga (IV), runore3a r1o0aJbHOrO TOTEIUIEHHS KIMMAara, ITapHUKOBBIH
¢dekt. YroapHas KUCIOTa H €€ CONMH, UX (PU3HYEeCKHe U XMMHUYECKHe CBOMCTBA,
MmojlyueHHe W npuMeHeHwe. KauyecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcrionp3oBanre kapboHATOB B OBITY, MEIMLIMHE, POMBILUIEHHOCTH W CEJIbCKOM
XO035HUCTBE.

[lepBoHauabHbIe MOHIATHS 00 OPraHMYECKUX BEIECTBAX KaK O COeAMHEHHUSAX
yrieposia (MeTaH, 5TaH, 3THIIEH, alleTH/IeH, TaHOJ, NIMIEPHH, YKCYCHas KHCJIOTa).
[IpuponHblE MCTOYHHKH YIJIEBOAOPOAOB (yroiab, NpPHPOIHBIA ra3, HeQTH),
NPOAYKTBl HX IepepaboTki (OeH3WH), UX poilb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OHOJIOTHUECKH BaKHBIX BELIECTBAX: JKUpax, OelKax, yrieBoaax — ¥ ux
poJId B OKH3HH denoBeka. MarepuanbHOe €IMHCTBO OpPraHHYeCKHX H
HeOopraHM4eCKUX COeHHEHHUH.

Kpemuuii, ero ¢usnueckue M XMMHYECKME CBOKMCTBA, IOTyYeHHE MU
npumenenne. CoeauHeHHs KpeMHusi B npuposne. OOmme mnpejctaBieHus o0
okcuze ‘kpemuus (IV) u kpemHueBor kucnore. CUIMKAThI, HX HCIONB30BaHHE B
OBITY, B NPOMBIILICHHOCTH. BaxkHelne CTpOUTENbHBIE MaTepHalbl: KEpaMHKa,



CTEKII0, LIEMEHT, 6eToH, xene300eToH. [Ipobnempl He30MacHOro MCIoab30BaHUA
CTPOMTEBHBIX MaTePUaIOB B IIOBCEIHEBHON KU3HH.

Xumuueckuii IKCnepuUMeHm:
H3ydeHHe 0Opa3lloB HEOPraHMYeCKMX BEIEeCTB, CBOUCTB COJSIHOH KHMCIIOTHI,

IIpOBE/IEHHe KaueCTBEHHBIX PeaKlnii Ha XJIOpUI-HOHbI U HaOJII0/IeHHe MPU3HAKOB
MX TIPOTEKaHWsl, OIBITHI, OTpakalollhe (U3MYECKHE M XHUMHYECKHE CBOHMCTBA
rajoreHoB M HMX COeJMHEHHMH (BO3MOKHO HCIIOJIb30BaHHE BHIEOMAaTEpPHAIIOB),
O3HAKOMJIEHHE ¢ oOpa3uaMd XJIOPHIOB (raJoOreHuIOB), O3HAKOMIIEHHE C
obpasuamu  Ceppl M €€  COEJMHEHHSMH  (BO3MOXXHO  HCIIOJIb30BaHHeE
BU/IEOMATEepUAsIoB), HabIOIeHHe Tpoliecca OOyIIMBaHHs caxapa Moj JeHCTBHEM
KOHIIEHTPUPOBAHHOW CepHOH  KMCJIOTHI, M3yYeHHE XHUMHYECKHX CBOHMCTB
pa30aBIeHHON CepHON KHUCIIOTHI, IPOBEIEHHE KaueCTBEHHO! peaKL1y Ha Cyb(ar-
MOH M HaOIIofleHHe MNpu3Haka eé MpPOTeKaHHs, O3HAKOMJIEHHE C (PU3MYECKHUMH
cBoiictBaMu asora, (Gochopa M UX COEIMHEHHMH (BO3MOKHO HCIIOJIB30BaHHE
BH/leOMaTepHasioB), obpa3aMy a30THBIX H (ochOpHBIX yIOOPEHHH, MOIyYeHHe,
coOupaHue, pacro3HaBaHMe M M3y4YeHHE CBOMCTB aMMHaka, IIpOBEICHHUE
KaueCTBEHHBIX peakiMii Ha MOH aMMOHHS M (ocdar-uOH U U3yYeHHE NPHU3HAKOB
UX TMIPOTEKAHMS, B3aUMOECHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MEJIbIO
(BO3MOXHO  MCIIOJIb30BaHME BUIEOMATEPHUAIIOB), U3y4eHHE Mojenei
KPHCTANIMYECKUX pELIETOK anMmasa, rpadura, ¢yuiepeHa, O3HAKOMIIEHHE C
npoleccoM afcopOLMH pacTBOPEHHBIX BEUIECTB AKTUBUPOBAaHHBIM YIJIEM H
YCTPOMCTBOM MpPOTHBOrasa, MnojgydeHue, coOMpaHue, paclio3HaBaHWE U U3yueHHe
CBOMCTB YIJIEKUCIOrO rasa, MpoOBEJEHHWE KAaYeCTBEHHBIX peakUui Ha KapOoHaT u
CHUJIMKAaT-MUOHBl M M3y4YE€HHE I[IPU3HAKOB MX I[IPOTEKaHHs, O3HAKOMIIEHHE C
NPOOYKLUHEH CHIMKAaTHOM IPOMBILUIEHHOCTH, pEeLIEHHE HSKCIEePUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHel1ue HeMeTallIbl U UX COEAMHEHU.

MeTanibl 4 HX COeIHHEHHS

OO6mas xapakTepuCTHKa XMMHUYECKUX 2JEMEHTOB — METAJJIOB Ha OCHOBAaHUHU
UX nosiokeHuss B Ilepuoauyeckoil cucreme xuMuuyeckux osnemenHtoB JI. WM.
MenpgeneeBa u ctpoeHus atomoB. CTpoeHHe MeTalsioB. Mertamidyeckas CBA3b U
MeTaliM4yeckasi  KpUcTa/uIMyecKass  peléTka.  DJIeKTPOXUMHYECKHH  psij
HanpsoKeHUd meTannoB. OU3MYecKHe U XMMHUYECKHe CBoicTBa MetaioB. Ob1ue
criocoObl modydyeHHs MeTa/sioB. [loHsTHe O KOppO3WM METAaNIOB, OCHOBHBIE
crnocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTanb, 4yryH, AIOPaTFOMHHHM,
OpoH3a) U UX NPUMEHEHHE B OBITY U NMPOMBILILIEHHOCTH.

[llenouynsie metamnbl: nojoxeHue B [lepuonudeckoli cucreMe XMMHUYECKHX
snemeHToB [I. M. MenzeneeBa, CTpOGHHE MX aTOMOB, HaXxOXIEHHE B NPHUPOJE.
@usnyeckue ¥ XMMHYECKHE CBOMCTBA (Ha npumepe HaTpus U Kamus). OKCHIBI U



TMAPOKCHABI HaTpuss M Kanud. [IpuMeHeHHe WIENOYHBIX METAUIOB U HX
COEIUHEHUH.

IllenoyHo3emenbHblE METa/lIbl MAarHMd W KaJdbLMW: T[IOJOXXEHHUE B
Ilepuoauueckoii cucteme xumuyeckux anemeHToB /I M. MeHnneneeBa, cTrpoeHue
X aTOMOB, HaxoxeHue B npupoae. Guszndeckre 1 XMMUYECKHe CBOMCTBA MarHus
U Kanplusa. Baxseliuume coeauHeHus Kaibuus (OKCHUI, TUIPOKCHUI, COJIH).
KécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHeHHUs.

AnoMUHHUI: nionokeHue B [lepuonuyeckoii cucteMe XMMHUYECKHX JIEMEHTOB
. Y. Menneneesa, cTpoeHre aTtoMa, HaxoxIeHWe B mnpupoje. Pu3uyeckue u
XUMHAYECKHE CBOMCTBA alfOMUHUA. AM(OTEepHbIe CBOWCTBAa OKCHUIA U TMIAPOKCH]IA
AIFOMHHUA.

Keneso: nonoxenue B [lepuoandeckoit cuctemMe XUMHUYECKUX dJ1eMeHTOB /.
M. MenneneeBa, crtpoeHue aroma, HaxokIeHue B rpupoje. Dusuueckue u
XUMHUYECKHe CBoMcTBa xene3za. OKCUIbl, TUAPOKCHIb] U conu xene3a (I1) u xenesa
(IIT), mx cocTaB, cBOMCTBA U MOJyUYEHHUE.

Xumuueckuil IKcnepumenm:

O3HaKoOMJIeHHe ¢ o0pa3llamMy MeTalsIoB M CIUIaBOB, MX (PU3HUYECKHUMH
CBOMCTBaMH, M3y4YeHHE  pe3yJIbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
HCIIONIb30BaHUE BHIEOMaTepHuanoB), OCOOEHHOCTEH B3aMMOAEHCTBUS OKcHIA
KajdbllMs M HATpHs C BOAOW (BO3MOXXHO MCMOJB30BaHHE BHJIEOMATEpUAIIOB),
MCCJIeJOBaHUE CBOMCTB KECTKOM BOJbI, MpoLEcca FOPEHUs JKeje3a B KHCIIOpoe
(BO3MOYKHO  HMCIIOJIb30BaHME  BHUEOMATEpPUATIOB), IPHU3HAKOB  IPOTEKaHHS
Ka4yeCTBEHHBIX peaklMi Ha HMOHBI: MarHus, Kajabluf, aJlOMUHHUSA, LIMHKA, XKeje3a
(IT1) u xene3a (III), meau (II), HabnrogeHue U onMcaHue MPOLECCOB OKpalIMBaHHUS
IUIAMEHH MOHAMH HaTpHs, Kalusd M KalblHs (BO3MOXKHO HCIIO/Ib30BAHHE
BHICOMaTepHAIIOB), UCCIe0BaHUE aM(pOTEPHBIX CBOMCTB MMAPOKCH/IA AFOMUHHS
¥ THAPOKCHIA LMHKA, PellIeHHe SKCIIepUMEHTAIbHbIX 3a1a4 110 TeMe «BaxHewnmre
METaJlJIbl U UX COCIUHEHHUS.

XHMHS H OKpY:Kalas cpeaa

BellecTBa ¥ Marepdalbl B TMOBCEIHEBHOH J>KM3HM 4ejloBeKa. besomacHoe
MCIIOJIb30BAHME BEILECTB U XHMHYECKHX peakuuil B ObITy. IlepBas momols mpu
XHMHYECKHX 0’KOraX U OTpaBJIEHHUSX.

XUMHUECKOe 3arps3HeHHe OKpY)Karolled cpelsl (mpenaenbHas IOMyCTHMAsA
KOHIleHTpauus BeiecTs, najgee — [1J1K). Ponp XuMHUM B pellICHHH 3KOJIOTHYECKHX
npoOJeM.

Xumuueckuili IKCnepuUMenm:

u3ydeHre o0pa3loB MaTepuanoB (CTEKIO, CIJIaBbl METAIOB, MOJHMEPHBIC
MaTepualsbl).

Meacnpeomemnoie céa3u



Peanuzaius MeXIIpeIMETHBIX CBs3ed NpH M3ydeHWH XWUMHH B 9 Kiacce
OCYLIECTBIISIETCSL Yepe3 HCIOJIb30BaHME Kak OOIMX eCTeCTBEHHO-HAaY4HBIX
MOHSATUH, TaK U TOHATHIH, ABJIAIOLIMXCS CUCTEMHBIMHU JUIsl OTAENBHBIX MTPEIMETOB
€CTECTBEHHO--HAYHYHOI O [IUKJIA.

OO6uMe ecTeCTBEHHO-HAYYHbIe TOHSATHS: HaydHbIH (akT, rurnoresa, 3aKoH,
TeOpHs, aHaiu3, CHHTe3, KilaccMbUKalKs, I[EPUOAMYHOCTb, HAOIIOIEHHUE,
SKCIIEPUMEHT, MOJEIUPOBAHUE, M3MEPEHHE, MOJIENb, SBIEHHE, MapHUKOBbLIH
3¢ deKT, TeXHOIOrHsl, MaTEPHAJIBI.

dusuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIHI,
M30TOINBI, PagMOaKTHBHOCTh, MOJEKY/la, O3JeKTPUYECKMH 3apsj, MPOBOIHHMKH,
TOJIYIIPOBOJHUKY, AHUIIEKTPUKH, (OTOINEMEHT, BEIIECTBO, Tello, O00BEM,
arperatHoe COCTOsSHME BellecTBa, a3, PaCTBOP, PACTBOPHMOCTb, KPUCTAJIIHYECKAs
pelIéTKa, CIUlaBbl, (M3MYECKHEe BEIUYMHbBI, CIHMHUIBI H3MEPEHHS, KOCMHUYECKOEe
IIPOCTPAHCTBO, IJIaHeThl, 3B€31b1, CoHIIe.

buonorus: (oTocuHTe3, AbIXaHHe, Ouocdepa, dKOCHCTEMa, MHUHEpajbHbIE
y100peH s, MUKPO3JIEMEHThI, MAKPO3JEMEHThI, TUTAaTe/IbHbIE BEIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHHepalbl, TOPHbIE MOPOIB,
TMOJIe3HbIE UCKOIIaeMble, TOIIJIMBO, BOJIHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS ITPOI'PAMMEBI 11O
XUMHUHN HA YPOBHE OCHOBHOTI' O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHS IPOrpaMMBI OCHOBHOTO OOILETO
oOpa3oBaHMs [JOCTUralOTCs B XoJe OOY4YeHHS XUMHH B €IHHCTBE y4eOHOM H
BOCIIMTATE/IbHON JIeATEIbBHOCTH B COOTBETCTBHH € TPAJULIMOHHBIMH POCCHHCKHMH
COLIMOKYJIbTYPHBIMH M [1yXOBHO-HPAaBCTBEHHBIMH LEHHOCTAMH, NPHHATHIMH B
obmiecTBe IpaBWJIaMM M HOpMaMH IIOBEJEHHS M CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHMsI, CAMOPA3BUTHS U COLMAIM3ALMHU O0yUYarOLIUXCs.

JIMYHOCTHBIE ~ pe3ynbTaThl  OTpPaXKarOT  TOTOBHOCTh  OOydarommxcs
PYKOBOACTBOBAaTbCA CHUCTEMON TMO3WTHUBHBIX IIEHHOCTHBIX OpPHEHTALUH WU
paclUIMpeHHe OIbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) MaTPHOTHYECKOro BOCIIHTAHHS:

LIEHHOCTHOIO OTHOLIEHHS K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY
M HAyyHOMY HacJe[MI0, NMOHMMAaHHWs 3HAYEHUS XHMHYECKOH HAyKH B JKM3HHU
coBpeMeHHOro ofuiecTsa, ClIOCOOHOCTH BIaJeTh NOCTOBEpHOH HHGOpMaiuei o
NePeIOBbIX JOCTH)KEHUSX U OTKPBITUSX MHMPOBOM U OTE4YEeCTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HaHUAX 00 ycTpoiicTBE MUpa U 00111eCTBa;

2) rpaskIaHCKOro BOCIIHTAHUS:

NpPEICTaBICHU O COLMAIBHBIX HOpMax M IpaBHJaX MEXIMYHOCTHBIX
OTHOILIEHHH B KOJIJIEKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MO0JIe3HOH,  y4uyeOHO-HUCCeqOBaTENbCKONW, TBOPYECKOM M APYrHX  BHAax
HesTeIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW MNEATEIbHOCTH IIpH
BBIMIOJITHEHUH Y4eOHBIX, [03HABaTEJIbHBIX 3a[a4y, BBINOJHEHHUH XHMHYECKHX
JKCTIEPUMEHTOB, CO3JaHUH YUeOHBIX ITPOEKTOB, CTPEMJICHHs] K B3aUMOIIOHUMAHHUIO
U B3aMMOIIOMOIIM B TMpolecce 3TOH y4deOHOH [EeATENBHOCTH, I'OTOBHOCTH
OLIEHHBAaTh CBOE TIOBEJEHME W IIOCTYIIKH CBOMX TOBapHIIEH C ITO3HLHUH
HPaBCTBEHHBIX M MPABOBLIX HOPM C Y4ETOM OCO3HaHMs MOCIEACTBUMN TOCTYIIKOB,;

3) HEHHOCTH HAY4YHOI' 0 MO3HAHHS:

MHPOBO33pEHYECKHE MPEICTABICHUS O BELIECTBE M XUMHUYECKOHW peakluw,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Da3sBUTHs HAyKH M COCTaBJISIOLIME
OCHOBY JUIsl TOHWMAaHKs CYIIHOCTH Hay4HOH KapTHHBI MHpa, NMPEACTaBlIeHus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOJbI, B3aHMOCBA3SX YeJIOBEKa C
IPUPOIHOM CPEIoi, O PO XUMUHU B NTO3HAHUH ITHX 3aKOHOMEPHOCTEH;

[T03HaBaTeIbHbIE MOTHBEI, HANPABJIEHHbIE HA MOMy4YeHHE HOBBIX 3HAHHWH IO
XUMHH, HE0OXOIMMble Ul OOBACHEHHS HaOMIOJaeMbIX MPOLIECCOB M SABJICHHH,
no3HaBaTe/lbHOH, WH(GOPMALMOHHON M YUTATE/IbCKOM KyIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSTENbHOH paboTel ¢ yd4eOHBIMM TEKCTaMH, CIIPaBOYHOM



IMTEepaTypol, MOCTYNHBIMH TEXHHYECKHMH CPeACTBAMH HH(OPMAMOHHbIX
TeXHOJIOTUH;

MHTepec K OOydYeHHMIO M IO3HAaHMIO, JH00O3HATENBHOCTh, IOTOBHOCTH H
CIOCOGHOCTE K €aMooOpa3oBaHMIO, [MPOEKTHOM M HCCIEN0BaTEIbCKOM
JesTeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBlIEHHOCTH H YyPOBHS OOyuY€HHS B
JNalbHenIeM;

4) opMHupoBaHHS KYJIbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTH JKM3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOeMY
3JJ0pOBbIO, YCTAHOBKA Ha 3[0POBBIH 00pa3 >KM3HHM, OCO3HAHWE MOCIEJCTBHA H
HETIPUSITHE BPEIHBIX NPUBbIYEK (YIOTpeOIeH s alKoroisi, HApKOTHKOB, KypEeHHUs),
HEOOXOIMMOCTH COOJIONEHHs IPaBUI  0e30MacHOCTH IpH  OOpalleHHH ¢
XMMHYECKMMHU BeIECTBAMH B OBITY U peallbHOH JKHU3HH;

5) Tpya0BOro BOCHIHTAHHUSA:

MHTEpeC K NMPakTHIeCKOMY U3y4eHHIO mpodeccuii U Tpy/aa pasiM4yHoro pojia,
yBa)KEHHE K TPyAy U pe3yibTaTaM TPYAOBOH [IeSTE]IbHOCTH, B TOM 4YHCIIE Ha
OCHOBE IIPUMEHEHMS MpPEIMETHBIX 3HAHMH 10 XHMHM, OCO3HAHHBIH BbIOOD
WHIUBUIYaIBHOM TPAeKTOPUH MPOJ0JIKEHHs 00pa3oBaHus ¢ Y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMMH, OOIIECTBEHHBIX MHTEPECOB H MOTPEOHOCTEH,
YCIELIHOM MpoecCHOHATBHON IesITeNbHOCTH U Pa3BUTHs HEOOXOIMMBIX YMEHHUH,
TOTOBHOCTH aalITHPOBATHCS B IPOGECCUOHANIBHON Cpelie;

6) 3K0JI0rH4eCKOro BOCIIHTAHHS:

9KOJIOTHYECKH 1lejlecoo0pa3HOe OTHOILIEHHWE K IPHPOAE KaK HCTOYHHKY
YKU3HHU Ha 3emile, OCHOBe e€ CyIlleCTBOBAaHMS, MOHUMAHHE LIEHHOCTH 3/10pPOBOIO U
Oe3omacHoro obOpa3a KW3HH, OTBETCTBEHHOE OTHOLUEHHE K COOCTBEHHOMY
(GHU3HYECKOMY M TNCHXHYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIOAEHMS
npaBui 0€30MacHOro MoBeIeHHsl IpU paboTe C BELeCTBaMH, a TAKKe B CUTyalUsX,
YIPOXKAIOIIMX 30POBBIO U JKU3HH JTHOJIEH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHMS, MOJy4yaeMble NIPU M3YYEHUU XUMUH, IS
peleHus 3aaay, CBA3aHHBIX C OKPY’KAKOLIEH NPUPOJHOM CpeloH, sl MOBBILIEHHUS
YPOBHSI  OKOJOIMYECKOW  KYJbTYphl, OCO3HAaHUS [7100aJbHOTO  XapakTepa
IKOJIOTHYECKUX MpoOjaeM U MyTed MX pelleHUs MOCPeACTBOM METOAO0B XUMUH,
9KOJOTMYECKOT0 MBIIIJIEHUS, YMEHUs] PyKOBOJACTBOBAaThCA UM B [I0O3HABATENIbHOI,
KOMMYHHMKAaTHBHOH U COLIMaJIbHOM MTPAKTHKE.

METAINNPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpegMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYUMBbIe IS
GopmMupoBaHMs MHMPOBO33pEHHMs OOILLEHAayuHble [OHATHS (3aKOH, Teopwus,
MPUHLMII, TUIIOTE3a, (PAKT, cUCTeMa, MIPOLEeCce, SKCIEPUMEHT U IPYroe.), KOTOphie
MCIIONB3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4YeOHBIX IpeAMeTax W I03BOJISIOT Ha
OCHOBE 3HAaHWM M3 3TUX NpeaMeToB (OPMHPOBATH IMPEACTABICHHE O IETOCTHOM



Hay4YHOH KapTHHE MHpa, U YHHUBepcalbHble yueOHbIe NeHCTBHS (TTO3HABATEIbHBIE,
KOMMYHHKATHBHbIE, DPEryISTHBHBIE), KOTOpblE 00ecnedrBarOT (HOPMUPOBAHHE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHHPOBAaHUIO M OCYILECTBICHHIO yueOHOH
NesTeIbHOCTH.

ITo3znaBaTe/ibHbIe YHHBEpPcAbHbIE YUeOHbIE 1eiiCTBHS

ba3oBble 1oruveckue geicTBus:

YMEHHS HCIIOJIB30BaTh IPHEMBI JIOTHYECKOrO0 MBIIIEHHS IPH OCBOCHHMHU
3HaHWW: PAacCKphIBATh CMBICI XMMHUYECKHUX IMOHATHH (BBIIENATH MX XapaKTepHbBIE
NPU3HAKH, YCTAHABIMBAaTh B3aMMOCBA3b C IPYTMMH MOHATHAMH), UCIOJIB30BaTh
TIOHSTHS U1l OOBACHEHUS OTIENbHBIX (DaKTOB U SBJICHUH, BRIOMpPATh OCHOBaHHS U
KPHTEPUH I KJIACCH(PUKALMM XUMHYECKHMX BELIECTB MU XUMHYECKHUX peakIui,
yCTaHaBIIMBaTh IIPUYHUHHO-CIIEICTBEHHBIE CBA3M MEXIy OOBEKTaMH H3Y4YEHHS,
CTPOHTH JIOTUYECKHE pacCyXIeHHs (MHAYKTHBHBIC, I€IyKTUBHbBIE, [10 aHAJIOIHH),
JleN1aTh BBIBOJbI U 3aKIHOYEHHUS;

YMEHHE TPUMEHATh B IIpOLECCe IMO3HAHWUS TMOHATUA (TNpeIMeTHble |
MeTanpeIMeTHbIe), CAUMBOJIMYeCKHe (3HaKOBBIE) MOJIENIH, UCITIOJIb3YeMbIe B XHMUH,
npeoOpa3oBbIBATh MIMPOKO NPUMEHSIEMble B XUMUU MOJIE/IbHbIE MPeICTaBICHUS —
XUMHUYECKH 3HaK (CHMBOJ 3JIEMEHTa), XMUMH4YecKas (opMylla U YypaBHEHHE
XMMHYECKON peakluy — IMpH pelleH’H y4eOHO-I03HaBaTeNbHBIX 33/1a4, C YUETOM
3TUX MOJIEJIBHBIX IMPEACTaBICHUH BBIABJISATH M XapaKTepPU30BaTh CYLIECTBEHHbIE
IIPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHYECKHUX BEILIECTB U XMMUYECKHUX peaKLH,
BBISIBIIATE  OOLIMEe 3aKOHOMEPHOCTH, IMIPUYUHHO-CIEICTBEHHbIE CBA3HM U
NPOTUBOPEYMS B U3yUaeMbIX MTpoLeccax U SIBICHUSIX.

ba3zoBble Hccse10BaTeIbCKHE AeHCTBHSA:

YMEHHE HCIOJIb30BaTh TOCTABIEHHBIE BOIPOCHI B KadyecTBE HHCTPYMEHTa
MO3HAHUS, a TaKkKe B KauecTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3bl II0
IPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYXKICHHH;

npuoOpeTeHHe ONbITa MO I[UIAHUPOBAHWIO, OPraHMU3alMd M IPOBEICHHIO
yYEHHYECKHX OKCIIEpUMEHTOB, YMEHHMe HalIoJaTte 3a XOJOM IIporecca,
CaMOCTOSITEJIBHO TIPOTHO3UPOBATh €ro pe3yJibTar, (opMyIHpoBaTh 0000IIEHHS H
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOIO OIbITa, UCCIIEN0BaHUsSA, COCTABIATE OTYET
0 TpoJenaHHoi padore.

PaGora ¢ nHpopmanmei:

yMeHHe BBIOMpaTh, aHAJIM3UPOBAaTb W HHTEPHPETHPOBATH HH(OPMALHIO
pa3TUYHBIX BUIOB U (OPM IMpeACTaBIEHHs, [10Iy4aeMy0 M3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISipHAsh JiUTepaTypa XHMMHUYECKOro COJEp)KaHHs, CIpPaBOYHBIC
nocobus, pecypchl MHTepHeTa), KPUTHYECKH OLEHHBATh TPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(pOpMaLUIO;



yMeHHe MPHMEHATh pa3MYHble METO/bl H 3alpochl NPH MOMCKEe M 0TOOpe
MHGOOPMALIMM U COOTBETCTBYIOIIMX aHHBIX, HEOOXOMMMBIX [ BBINOTHEHHS
yueGHBIX ¥ MO3HABaTeNbHBIX 3a1ay ONPe/Ie]EHHOrO THIA, IPHOOPETEHHE OMbITA B
067aCTH  HMCIOJNB30BaHMS  MH(OPMALIMOHHO-KOMMYHMKATHBHBIX — TE€XHOJIOTHH,
OBTa/leHHEe KyIbTYPOH aKTHBHOTO HCIIO/Ib30BaHUs PAa3TMIHBIX TTOUCKOBBIX CHCTEM,
CaMOCTOSITEIbHO BHIOMPATh ONTUMAIbHYIO (DOPMY MpesCcTaBleHus MH(OPMALUK U
WTIOCTPUPOBATh pellaeMble 3a/aud  HECIOXKHBIMH CXeMaMH, AuarpaMMaMmi,
apyruMu Gpopmamu rpaduKyu ¥ MX KOMOMHALMAMHY,;

YMeHHMEe HCIONb30BaTh M  aHAIM3MpOBaTh B Ipolecce ydueOHOH H
HCClIeI0BAaTeNbCKOM [eATeIbHOCTH MH(OPMALIMIO O BIMAHMHU NPOMBIIIIEHHOCTH,
CeIbCKOr0 XO3SHCTBA M TPAHCIIOPTAa Ha COCTOSIHUE OKPYXXAIOLIEH IPUPOAHOM
Cpelbl.

KoMMyHHKAaTHBHBIEe YHHBepca/lbHble yueOHbIe 1eACTBHSA:

YMEHHS 3aJaBaTh BOMNPOCHI (B Xojae auajora ¥ (MIM) AMCKYCCHM) I1O
cymectBy  oOCyxmaeMod  TeMbl, (OpPMYyIHpPOBaTb CBOH  MPEIOKEHHS
OTHOCHTEJILHO BBITOJHEHHUS IPEII0KEHHOH 3a/1a4H;

yMeHHs  TpPeACTaBiIsATh  [OJyYeHHblE  pe3yJbTaThl  [103HABATE/ILHOM
JESATENBHOCTH B YCTHBIX W IHMCbMEHHBIX TEKCTaX; JejaTh IIPEe3eHTalHI0
pe3yJbTaTOB BBIMIOJHEHHS! XHMHYECKOIO JKCIepHMeHTa (11abopaTopHOro OIbITa,
nabopaTopHOi pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4eOHOIO IPOEKTa);

yMeHHS Yy4eOHOro COTpyJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
Mo3HABaTeIbHOM M MCCJIEIOBATE/bCKOM  [eATEeNBHOCTH  IPU  pELIeHUH
BO3HHKAIOIIKUX Tpo0jeM Ha OCHOBe y4€Ta OOIIMX HHTEPECOB U COINIAaCOBaHUS
no3uuui (obcyxaeHusi, oOMEH MHEHHUSIMH, «MO3rOBbIE€ LITYPMBbI», KOOpAMHALUSA
COBMECTHBIX JEHCTBHM, OIpeJeleHHe KpPUTEPHEB 10 OLEHKE KadecTBa
BBITIOJTHEHHOH paboTel U Apyrue).

PeryasiTuBHbIe YyHHBepcaJibHbIe YuyeOHble JeHCTBUSA:

YMEHHE CaMOCTOSATENbHO ONpPEAeNiTh LEeNU OeATeIbHOCTH, IJAHUPOBATh,
OCYILIeCTBIATh, KOHTPOJIMPOBaTh U IPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO
NesITeNbHOCTh, BEIOUpaTh Haubosee 3pPeKTUBHBIE CTIOCOOBI pelieHUs Y4eOHbIX H
MO3HABATENbHBIX 3a7a4, CaMOCTOSTEIbHO COCTABIATH MM KOPPEKTHPOBATH
NPEUIOKEHHBIH QJIFOPUTM JEHCTBUH IIpU BBIIOJIHEHHMHM 3aJaHUHA C y4ETOM
MOJTyY€HHUs HOBBIX 3HAaHMH 00 M3ydyaeMmbIX OOBEKTax — BELUECTBAX M peaKIHsX,
OLIEHHMBaTh COOTBETCTBHE IOJY4YEHHOIO pe3yjbTaTa 3asBICHHOH LeTH, yMeHHUe
MCII0JIb30BaTh U AHAJM3UPOBATh KOHTEKCTHI, IIpe/jiaraeMble B YCIOBHH 3aaHUM.

INPEJAMETHBIE PE3YJIbTATDI

B cocraBe 1mpeiMEeTHBIX pe3ylbTaTOB [0 OCBOEHHID 00A3aTEILHOIO
COJIEpP)KaHMsl, YCTAHOBJIEHHOIO JaHHOW (QenepanbHOi pabodell Mporpammon,
BBIZENIAIOT: OCBOEHHblE O0YYalOIIMMUCS HAy4Hble 3HAHMSA, YMEHMS M CIIOCOOBI



NEWCTBHM, crneuMduyeckue Uil MpeAMETHOH obmacth «XHUMHA», BUIBI
JNeATEJbHOCTH [0 TOJYYEHHID HOBOTO  3HAHMS, €ro WHTepIIpETalllHy,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4eOHBIX ¥ HOBBIX CHUTYyalUsX.

K koHiy oOy4enus B 8 k/1acce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpOBHE

JIOJIKHBEI OTpaXkKaTh CPOPMHPOBAHHOCTH Y O0YYAOLIMXCH YMEHHI:

e PacKphIBaTh CMbICI OCHOBHBIX XHMHYECKHUX MOHSTHH: aTOM, MOJIEKYIa,
XMMHYECKHI DJIEMEHT, I[POCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(onHOpOAHAsA M HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCHTEJIbHAS aTOMHAas U
MOJIEKYyJIsipHasi Macca, KOJIMYEeCTBO BEILECTBA, MOJb, MOJIsSpHas Macca,
MaccoBas 101 XMMHYECKOI0 3JIEMEHTA B COeIMHEHUH, MOJISPHBIH 00BEM,
OKCHJ, KHCJIOTa, OCHOBaHHE, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHB
OKHCJICHHS, XUMHYECKas peakLMsi, KIacCH(HMKalUsi peaklUHil: peakuuu
COEJMHEHMs], peaKLHHM pa3loKeHUs, peaKLUHuH 3aMEIIeHUs, peaKLuu
oOMeHa, 9K30- U IHAOTEPMHUUYECKHE peaKlllH, TeTIoBOH 3¢ (deKT peakiiny,
AIpO aToMa, 3JIEKTPOHHBIA CIIOW aToma, aroMHas OpOuTalb, paguyc
aToMa, XMMH4YecKas CBf3b, NOJspHAs U HEMOJspHAas KOBaJ€HTHAas CBS3b,
HOHHAs CBfA3b, MOH, KaTHOH, aHHOH, pacTBOp, MaccoBas J0JIisd BELIeCTBa
(MpoueHTHast KOHLUEHTpAaLKs) B pacTBOPE;

e WMIIIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHX TMOHATHH U
IIPUMEHATE 3TH ITOHATUSA IIPX OMTUCAHHUU BEIIECTB U UX [IPEBpaLlCHHUN;

e HCIIOJNIB30BaTh XHUMHYECKYIO CHMBOJUKY I COCTaBICHHUS (OpMYI
BELIECTB U YPAaBHEHUM XUMHUECKUX PeaKLUii;

e ONpeeNiATh BaJIEHTHOCTb aTOMOB 3JIEeMEHTOB B OMHApHBIX COEIHUHEHHUSX,
CTENeHb  OKHUCIIEHHUS  DJIeMEeHTOB B  OWHApHBIX  COEJIMHEHHSX,
MPUHAAJIEKHOCTh BEIIECTB K OINpPEAeIEHHOMY KJacCy COEIMHEHHMH II0
dopMynam, BHMI XHMHYECKOH CBA3M (KOBaJeHTHas W MOHHasi) B
HEOpraHMYeCKUX COCJUHEHHUSIX;

o packpeiBaTh cMbici [lepuonuveckoro 3akona JI. M. Menneneesa:
JeMOHCTPHPOBATh ITOHMMAHHWE IEPHOJUYECKOH 3aBUCHMMOCTH CBOWCTB
XHMHYECKHX JJIEMEHTOB OT MX MOJOXeHUs B [lepHonuueckod CHCTEME,
3aKOHOB COXPaHEHHs Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUeHHs1, 3aKoHa ABOrazipo;

e OINHWCHIBATE ¥ XapaKTepu3oBaTh TabnuuHyo ¢opmy Ileproauyeckon
CHCTEMBl XHMMHMYECKHX OJJIEMEHTOB: pa3iu4aTh IIOHATHS «TrJIaBHasd
noarpynma (A-rpymmna)» u «rnobouHas noarpynmna (b-rpymnmna)», Mansie u
GoJbllMEe TMEPHOIBl, COOTHOCHUTH O00O03HAU€HHs, KOTOpPhIE HMMEIOTCS B
tabnuue «[leprHomuueckas cucTeMa XHMHYecKux ossiemeHros [l .
MeHeneeBa» ¢ YHCJIOBBIMH XapaKTepUCTUKaMM CTPOEHHS aTOMOB



XMMHYECKHX 3JIeMEHTOB (COCTaB | 3apsij sipa, odlee YuC/o 3JeKTPOHOB
¥ pacrpe/ieieHHe UX 10 IEKTPOHHBIM CII0AM);

KnaccuGUIMPOBaTh XUMUYECKHE DJIEMEHThI, HEOpraHWYeCKHe BElleCTBa,
XUMHYECKHE peakuu# (10 YUCIy M COCTaBy Y4YacTBYIOLIMX B PEaKUHH
BELLECTB, 10 TeII0BOMY b hEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA BELIECTB
pa3IHYHBIX KJIACCOB, MOATBEPkK/as ONUCAHHE MPUMEPAMH MOJIEKYIAPHBIX
ypaBHEHHUH COOTBETCTBYIOIMX XUMHYECKUX PEaAKIINH;

[POrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKaHWsi XUMHUYECKMX IpEBpallleHHH B
pa3IMYHbIX YCIOBHUSAX;

BBIUMCIIATh OTHOCUTENBHYID MOJIEKYJSIPHYHO M MOJISPHYIO  MaccChl
BELIeCTB, MAaCCOBYK [OJIO XHMHYECKOTO JJeMeHTa 10 (opmyne
COeMHEHMsI, MAaCCOBYIO JIOJIFO BEIIeCTBAa B pacTBOPE, IPOBOIUTE PACUETHI
10 YpaBHEHUIO XMMHUYECKON peaKLuHy,

IIPUMEHATh OCHOBHBIE OTNEpPALii MBICIUTENIBHON JEATENBHOCTH — aHaIH3
M CHHTE3, CpaBHeHHe, 000O0IIeHHe, CUCTeMaTH3alMIO, KIacCH(QHKaLHIO,
BBISIBJIEHUE MPUYMHHO--CIIECTBEHHBIX CBA3€H — sl M3y4eHHs CBOMCTB
BELIECTB M XHMHYECKHX peakluil, eCTeCTBEHHO-Hay4yHble METO/bI
Mo3HaHUsA — HaOIIOJeHHEe, HW3MEpPeHHEe, MOJEIMpPOBaHHE, 3KCHEPUMEHT
(peasbHBIM U MBICTICHHBIN);

ClleOBaTh  IpaBHJIaM  [IOJb30BaHUS  XMMHUYECKOH  MOCYAOM H
nabopaTopHbiM 00OpYIOBaHMEM, a TaKXKe IpaBWIaM OOpallleHus cC
BEIIeCTBAMH B COOTBETCTBUM C HMHCTPYKUMSMH [0 BBIIOJIHEHHUIO
1a00paTOpPHBIX XUMHYECKHX OIBITOB [0 MOJYy4YeHHIO M COOMpaHuUIo
ra3o00pa3HbIX BeIIeCTB (BOAOpPOJa M KHCJIOPOAA), NPUIOTOBJIEHHUIO
pacTBOPOB C OMNpeAeaéHHON MaccoBOHM J0/leld pacTBOPEHHOIO BEIECTBA,
IUIAHUPOBaTh M IPOBOJMTH  XMUMHMYECKHE  JKCHEPUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB IIEN0YEH U KMCIOT C MOMOLIBI0 HHAUKATOPOB
(makmyc, heHOIDTATEHH, METUIOPAHIK U APYTHE).

K xoHIty oOyueHnus B 9 Kiacce rnpeaMeTHbIe pe3yJibTaThl Ha 6a30BOM YpOBHE
NOJDKHBI OTpaXkaTh COPMUPOBAHHOCTD Y 00YyYarOLIMXCsl YMEHHUII:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMMHYECKHUX TMOHSATHI: XHUMHUYECKHMH
JJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BElIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBLHOCTh, CTEIEHb
OKHCIIEHUS, XUMHYECKas peaklus, XMMUYecKas CBA3b, TEIIOBOH 3ddeKT
peakuMu, MOJb, MOJSAPHBIE  00BEM,  pacTBOp,  IIEKTPOIHMTEI,
HEDJIEKTPOJIMUTHI, IEKTPOIUTHYECKass AMCCOIMALUS, pPEaKHH HOHHOIO
oOMeHa, Karajau3aTop, XUMHUECKOe paBHOBecHe, oOpaTHMBIE U



HeoOpaTUMble peakluu, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE pPeaKIiH,
OKHCJIUTE]Ib,  BOCCTAHOBUTEIb, OKHCJIEHME U  BOCCTaHOBIIEHHE,
aJUIOTPONHUs, aM(pOTEPHOCTb, XMMHYECKasi CBs3b (KOBaJeHTHas, MOHHas,
MeTa/ulM4ecKas), KpUCTaJUIMYecKas peluéTka, KOpPpO3Ms METaJlIOB,
CIIJIaBbl, CKOPOCTh XUMMHYECKOM peaklHH, TIpeaelibHO IOIyCcTUMas
koHneHTpanus [1JIK BemecTsa;

HIUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
IIPUMEHATDH 3TH MOHATHUS MPU ONTMCAHUH BEIIECTB U UX MpEeBpallleHHH;
UCIIOJIB30BaTh XHMHUYECKYI0 CHMBOJIMKY [UISl COCTaBlIeHHs (opmyn
BEILIECTB U YPaBHEHUH XMMHYECKUX peakKlIHii;

OIPENENIATh BaJIEHTHOCTh U CTEIIeHb OKUCIICHUS! XMMUYECKUX JJIEMEHTOB B
COEIMHEHMSX pa3IMYHOTO COCTaBa, NPUHAMJIEKHOCTh BeEIIECTB K
ONnpele€HHOMY Kjaccy CoeluHeHUuW mno dopmynaM, BHI XUMHUYECKOU
CBA3M (KOBaJIGHTHasi, MOHHAas, MeTa/UIMyecKas) B HEOPraHUYeCKHUX
COeIMHEHMAX, 3apsij] HOHA MO0 XUMHYEeCKOW ¢dopMmyle, XapakTep cpedsl B
BOJIHBIX pacTBOpax HEOPraHWYECKHUX COEIMHEHUH, TUN KPUCTAIMYECKON
pPeIETKH KOHKPETHOT'O BEIIEeCTBa;

packpeiBaThb cMmbicn [lepuoguueckoro 3axona JI. WM. Menneneesa u
JIEMOHCTPUPOBaTh €ro IOHMMaHue: OINUCHbIBaTh M XapaKTepu30BaTh
TabnuuHyo ¢opmy [lepuonudeckoid cHCTEMBl XMMHYECKHUX 3JIEMEHTOB:
pa3nuyaTh MOHSATHUS «rJaBHasg mnoAarpymna (A-rpymnmna)» H «rnododyHas
noarpynna (b-rpynma)», manele ¥ OosblMe TMEPUOMABI, COOTHOCHUTH
o003Ha4eHus, KOTOpble HMEITCS B INepuHoaudeckod Tabnuue, ¢
YUCJIOBBIMH  XapakKTepPUCTHKaMHM  CTPOEHHS  aTOMOB  XHMHMYECKHX
3JIEMEHTOB (COCTaB M 3apsa  sAApa, oOllee YHUCIO JJIEKTPOHOB M
pacrmpejieJieHHe HMX TII0 O3JEKTPOHHBIM CJI0SIM), OOBSACHATH o0OImue
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3J€MEHTOB M MX COCAWHEHHMH B
npeenax MajblX NepUOAO0B U IVIABHBIX IOArPYII ¢ YYETOM CTPOCHHS MX
aTOMOB;

KJIacCCHGHUIMPOBATh XUMHYECKHE 3JI€MEHTHI, HEOPraHUYECKHUE BEIECTBA,
XMMHYECKHE peakiuu ([0 YUCIYy M COCTaBy Y4YacTBYHOIIHX B pEaKIHUH
BEIECTB, MO TEIUIOBOMY 3G (deKTy, N0 U3MEHEHHIO CTENEHEH OKHMCIICHHUs
XUMHYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 0O0OLIMe M CrHeUHPHUYECKHE XHMHYECKHE
CBOMCTBA TIPOCTBIX M CJOXKHBIX BEIIECTB, IIOATBEPKIas OMHCAaHHE
MpUMepaMHd MOJIEKYJISPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHUX peaKLni;

COCTaB/IATh YpPaBHEHHUS JJEKTPOIMTUYECKOHW JIHCCOLMALNH  KHCIIOT,
menouell U coJiel, MoJIHbIE U COKpalIEHHbIE YPaBHEHHs peaKIHMii HOHHOTO



oOMeHa, ypaBHEHHs peakLHi, MOATBEPKIAIOUIMX CYIIECTBOBaHHME
reHeTHUYECKON CBA3M MEXKIY BELECTBAMH PA3JIM4HBIX KJIacCOB,;
pacKpblBaTh CYIIHOCTh OKHCIIMTEbHO-BOCCTAHOBUTENIBHBIX — PEaKIHH
IOCPECTBOM COCTABIIEHHS 3I€KTPOHHOTO OaaHca 3THX PeaKini;
MPOTHO3MPOBATh CBOWCTBA BEILECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOJKHOCTH IPOTEKaHHsS XHUMHYECKMX TMPEBpAIEHHH B PasIH4HBIX
YCIIOBHSX;

BBIYMCISATh OTHOCHTEIBHYIO MOJEKYISAPHYIO W MOJISPHYK — MaccChl
BEIlECTB, MACCOBYIO JIOJIF0 XHMHYECKOro »JJeMeHTa 1no Qopmyie
COeMHEHHs, MAaCCOBYIO JIOJIIO BEIeCTBA B PaCTBOPE, NPOBOAUTH PaCYETHI
10 YpaBHEHHIO XMMHUUYECKOH peaKimu;

cobmofarte  NpaBuia  TOJb30BAaHUS ~ XMMHYECKOH  I[OCYyIOH U
nabopaToOpHBIM 00OpYyZOBaHMEM, a TakKkKe IpaBuia OOpallleHHs C
BEIIECTBAMM B COOTBETCTBHM C HWHCTPYKLUUSMHU 110 BBINOJHEHHUIO
1abOpaTOPHBIX XMMUYECKHX OINBITOB 110 MOJNYYeHHIO M COOHUpaHHMIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YITIEKHCIIOro rasa);

NPOBOJUTH  peaKkiMu, MOATBEPXKAAIOIIMe  KavyeCTBEHHBIM  COCTaB
pa3IMYHBIX BELIECTB: PAcIIO3HABATh ONBITHBIM IYTEM XJIOPHAI-, OPOMHI-,
woaua-, kapOoHnar-, ¢ocdar-, CUIMKAT-, Cylab(ar-, IMIPOKCHI-HOHBI,
KaTMOHBI aMMOHMSI ¥ HOHBI M3YYEHHBIX METAJIOB, NMPUCYTCTBYIOIIHME B
BOJIHBIX PAaCTBOPax HEOPraHUYeCKUX BELLECTB;

IPUMEHSATH OCHOBHBIE OTEPALUU MBICIUTEIbHON NesTENbHOCTH — aHallu3
M CHHTe3, cpaBHeHHe, 0000lIeHHe, CHCTeMaTH3aLuI0, BbISBIEHHE
NPUYMHHO-CIIEICTBEHHBIX CBS3€d — A1 M3y4eHUs CBOWCTB BEIIECTB U
XMMHYECKMX peakluHd, ecTeCTBeHHO-Hay4Hble METOJbl IO3HAHWUA —
HaOJIoIeHHe, U3MepeHHe, MOJENUpOBaHKhe, HKCIEepUMEHT (peajbHbId U
MBICIIEHHBI# ).
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OBPA30OBATEJIBHOI'O ITIPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Xumus, 8 xnace/ I'abpuensn O.C., OctpoymoB W.I'., Cnankos C.A.,
AxumnonepHoe obuiectBo «M3natensctBo «IIpocselenne»

Xumus, 9 knace/ N'abpuensn O.C., Octpoymos U.I'., Cnagkos C.A.,
AxunoHepHoe obmmecTBo «M3narenscTBo «IIpocBelieHue

METOIUYECKHE MATEPHUAJIBI JIS1 YUYUTEJISA

Xumus. Paboune nporpammsl. [Ipeamernas munus yueduukos O. C. ['abpuensiHa,
N.T. Octpoymona, C. A. CnaakxoBa. 8—9 kiaccel: yuebHoe rocobue s
obmmeobpasoBarenbHbx opranuzamuii / O. C. 'abpuensy, C. A. CnagkoB — M.:
[Ipocsemenue, 2019.

["abpuensin O. C. Xumus. Metoaudeckoe nocodue s 8 kinacca yuebHoe
nocoOue 11 ob1ieoopazoBaTenbHbIX opranusanuit / O. C. ['abpuensH, U. B.
Axcénosa, 1. I'. Octpoymos. — M.: IIpoceelenue, 2019

["abpuensn O. C. Xumus. COOpHHK 3aa4 U ynpakHeHUH. 8 kiacc: yuebHoe
nocobue as obieodpazosaTenbHbiX opranuzauuii/ O. C. I'abpuenss, H. B.
Tpurybuak M.: IlpocBemenue, 2019

["abpuensn O. C. Xumus. Metoauyeckoe nocodue 1ms 9 kinacca yuebHoe
nocobue s 06meodpazoBaTensHbIX opranuzauuii / O. C. 'abpuensn, U. B.
Akcénona, U. I'. OctpoymoB. — M.: IIpocseuienue, 2019

["aOpuensH O. C. Xumus. COOpHUK 3a/1a4 U yIIpaKHeHUH. 9 kinace: yueGHoe
nocoGue a1 o6ireobpaszoBaTenbHbix opranuzauuit/ O. C. ['abpuenss, H. B.
Tpury6uaxk M.: IIpoceewienue, 2019
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1. http://www.alhimik.ru. [IpeacTaBneHsl pyOpHKU: COBETBI aOUTYPHEHTY,
YIUTEIIO XMMHH, CTIPABOYHUK (04eHb 60JIbIas noa0opka TabaMll U CIIPaBOYHBIX
MaTepHaJioB), Becesiasi XUMHUs, HOBOCTH, OJIMMITHA/IBI, KyHCTKamepa (Macca
MHTEPECHBIX UCTOPUYECKHX CBEJIECHUN).

2. http://www.hij.ru. XKypHan «XuMHs 1 )KU3Hb» IOHATHO M 3aHUMATEIbHO
paccka3biBaeT 000 BceM HHTEPECHOM, UYTO IIPOUCXOIHUT B HAYKe U B MUpE, B
KOTOPOM Mbl KHBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHbI# KypHaT «XUMHKH H
XMMHSI», B KOTOPOM TPeJCTaBI€HO MHOXECTBO



OMBITOB 110 XMMHH, 3aHUMATENLHON HH(POPMALIMH, O3BOJISIONIEH YBIICYb
YYEHHUKOB KCIIEpUMEHTAIbHOM YacThIO TIpeiMeTa.

4. http://c-books.narod.ru. BceBo3moxHas iuTeparypa o XMMHH.

5. http://www.drofa-ventana.ru. Mi3BecTHOe M3/1aTe/IbCTBO Y4eOHOM JIUTEpaTyphL.
HoBHHKHM Hay4YHO-MOMY/ISAPHBIX M 3aHUMATEJIbHBIX KHUT 110 XUMHH.

6. http://1september.ru. XKypHan a4 yuureneit u He Tonbko. bospioe
KOJIMYeCTBO pabOT YYEHUKOB, B TOM YHMCJIE M MCCJIEI0BATEIbCKOTO XapaKrepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIH TTOpTA
CO CCBIIKAMH Ha 00pa3zoBaTeNbHbIE CAalThI 110 XHMHUH.

8. www.periodictable.ru. COOpHHK cTaTeil 0 XHMHYECKHX dJIeMEHTax,
WJUTIOCTPUPOBAHHBIHA 3KCIIEPUMEHTOM



