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IHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma Mo XMMHUHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJCHA Ha
OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM IMPOrpaMMBbI
OCHOBHOTO 00miero oOpazoBanus, npeactaBieHHbIx B GI'OC OO0, a Takxke Ha OCHOBE
¢benepanpHOl paboueil mporpaMMbl BOCIIUTAHHS M C y4ETOM KOHICIIUH TIPETIOIaBaHUs
yueOHOTO0 npeaMeTa « XUMHUsS» B 00pa3oBaTelbHBIX opranm3anuix Poccuiickoit denepanmn.

[IporpamMmma mo xumum naéT MpeacTaBiICHUE O LENIX, oOmel crpaTeruu oOydeHus,
BOCIIMTAHUS U PA3BUTHA OOYUYaIOUIMXCS CPEICTBAMHU YYEOHOTO IMpenMeTa, YCTaHABIMBAET
00s3aTeNpHOE MPEIMETHOE COJIep KaHNe, MPEyCMaTpUBAET paclpeesieHue ero mno Kiaccam
U CTPYKTYpHpPOBAaHHE II0 pasleliaM H TeMaM IHPOTrpaMMBl TI0 XHMHH, OIPEIENsIeT
KOJIMYECTBEHHBIE ¥ KaYeCTBEHHBIC XapaKTEPUCTHUKU COJACPKaHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YYECHUSI XHUMUU C yYIETOM MEKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKHU y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJYaromuxcsi, ONpeaesseT
BO3MOJKHOCTH TIpEIMeTa Ui pealn3alui TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa3zoBaTeNbHOM MpOrpaMMbl Ha YypPOBHE OCHOBHOTO OOIIEero o0pa3oBaHUs, a TaKke
TpeOoBaHMI K pe3ynbpTaTaM OOy4YeHHsT XMMHW Ha YpOBHE IeNiell M3y4eHHus IpeaMera U
OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHON JEATEIFHOCTH OOYYaIOMIETOCs IO OCBOCHHUIO
y4eOHOTO COJepKaHUSI.

3HaHHUE XUMUU CITY’KUT OCHOBOMU /7151 OpMHUPOBAHUS MUPOBO33PEHUS 00ydaronierocs,
€ro MpecTaBlIeHUN 0 MaTepUAILHOM €IMHCTBE MHUpPA, BAKHYIO POJIb UTPAIOT GopMUpYyeMbIe
XUMHEH TMpPEeACTaBICHUS O B3aWMOIPEBPAIICHUAX SHEPrUM M 00 SBONIONMM BEIIECTB B
MpHUpOJIe, O MyTAX peUIeHHs TNI00aIbHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, THUIIEBOM M 9SKOJOTUYECKOW Oe30macHOCTH, MpobiieM
3/IpaBOOXpPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaiu3aluid BO3MOXHOCTEH Uid caMopa3BUTUSL U (popMupOBaHUs
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH
oOyuaronuxcs, HaBLIKOB UX CAMOCTOATEIBHON y4EeOHOMN AEITETbHOCTH, SKCIEPUMEHTATBHBIX
U HCCIEeNOBAaTENbCKUX YMEHHI, HEOOXOOUMBIX KaK B TIOBCEJHEBHOM KH3HU, TaKk U B
npodeccuoHaIbHON 1A TENbHOCTH;

3HAKOMUT CO CHeUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI]a Ha EOUHCTBO NPUPOJBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTaloM B
(hopMHUPOBAHUH €CTECTBEHHO--HAYYHON T'PAMOTHOCTH 00Y4YaIOIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHMSI K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPHUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOIMUECKOE 00Opa3zoBaHME
oOyuaronuxcs.

JlaHHbIE HanpaBJIeHUs B 00yUYeHHH XUMHH 00eCIIeunBaloTCs crenu UKol coaepkanus
y4eOHOro MpeaMeTa, KOTOPBIA SBISETCS MEJarormueckyd aJanTHPOBAHHBIM OTPaKEHUEM
0a30B0il HayKH XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHUs OPUEHTHUPOBAH HA OCBOCHUE
00yUaIOITUMUCS CUCTEMBI NTEPBOHAYANLHBIX MTOHITUN XHMHH, OCHOB HEOPTraHUYECKOW XUMUHU
Y HEKOTOPBIX OTAENBHBIX 3HAYMMBIX MMOHSATUH OPraHUYECKOM XHUMHUH.



CtpykTypa coaepkaHus IPOrpaMMBbl IO XUMUHU C(POpMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona K e€ uzyuenuro. ConepxaHue CKJIAIbIBAETCS U3 CUCTEMBI MOHATHM O XUMHUYECKOM
JJIEMEHTE M BELIECTBE M CUCTEMBI NOHATUM O XMUMHUECKON peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpPraHMW30BAaHbI 110 MPHUHIMILY IIOCJIEI0BATEIBHOTO Pa3BUTH 3HAHWM HA OCHOBE
TEOPETUYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO y4€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOIO 3aKOHA XUMHUH;

— Y4YEHHUs O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPE/ICTaBICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS PAaCCMATPUBAKOTCS HAa OCHOBE SMIIMPUYECKH IOJYYEHHBIX W
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEIOBATENIbHO OT OJHOIO YPOBHS K JIpYyromy,
BBINOJIHAA (QYHKIIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3ZMOXKHOCTEH
MPaKTUYECKOT0 MPUMEHEHHUS U TIOJYyYEHUS U3yJaeMbIX BEIECTB.

OcBoeHne mporpamMMbl IO XMMHU CHOCOOCTBYET (DOPMUPOBAHMIO IMPEJCTaBICHUS O
XUMUYECKON COCTaBIIAIOIIEN HAaydHOM KapTHHBI MUpa B JIOTUKE €€ CHCTEMHOW INPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHsI K HAy4YHOMY 3HAaHHIO M METOJaM I03HaHus B Hayke. M3yueHue
XUMHH TPOUCXOJUT C MPUBJICYEHHEM 3HAHUM M3 paHee M3YUYEHHBIX Y4EOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buomnorus. 5-7 xkmacce» u «Pusnka. 7 Kiacey.

[Ipu u3yuyeHuu XUMHUHM TPOUCXOIUT (GOPMUPOBAHNE 3HAHUIM OCHOB XMMHUYECKON HayKH
Kak 00J1acTH COBPEMEHHOTO0 €CTECTBO3HAHMS, IPAKTHUECKOMN AESITEIbHOCTH YeJIOBEeKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajadya y4eOHOIro IpeIMeTa COCTOMT B
(OpMUPOBAHUU CUCTEMbBI XMMUYECKUX 3HaHUN — BaKHEHIIUX (AKTOB, MOHATUH, 3aKOHOB U
TEOPETUUYECKUX IMOJIOKEHUM, NOCTYHNHBIX OOOOIIEHUI MHPOBO33PEHYECKOrO XapakTepa,
A3blKa HayKd, B NMPHOOLIEHMM K HAyYHBIM METOJAaM IO3HAHMs MPH M3YyYEHUHU BELIECTB U
XMUMUYECKUX pEaKkuui, B (OPMHUPOBAHMM M PA3BUTUU IIO3HABATENBHBIX YMEHUM U HX
IPUMEHEHUH B Y4eOHO-IIO3HABATEIBHOM M Yy4eOHO-UCCIEI0BATEIbCKONW JEATEIBHOCTH,
OCBOEHMH IpaBUi O€30MacCHOro 0OpallleHUs C BELIECTBAMU B IIOBCETHEBHOM JKMU3HU.

[Ipu m3yyeHun XMMUM Ha YPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHMs BaXKHOE 3HAYEHUE
IpUOOpeN Takue Lel, KakK:

—  (opmHpoBaHHWE  MHTEJJIEKTYaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIILHOMY HNPUHATHIO pPEIIEHUH, crlocoOHOM
aZlanTUPOBAThCA K OBICTPO MEHSIOILUMCS YCIOBHSM KU3HU;

— HAampaBJICHHOCTh OOy4YEHHMs] Ha CHCTEMaTH4YecKoe IpUOOLIeHHe OO0ydaromuxcs K
CaMOCTOSITEJIBHOM ~ NTO3HABAaTEJIbHOM  JIEATEIIBHOCTH, HAy4YHBIM METOJAM  IO3HaHMS,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrieyeHre ycJIOBMH, CHOCOOCTBYIOIIMX HPUOOPETEHUI0 OO0Y4aroLMMUCS OIbITa
pa3HO0Opa3HON JIEeATETbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIFOUEBbIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIHI ), MMEIOLINX YHUBEpPCAIbHOE 3HAUCHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBaHue 00LIEH (YHKIIMOHATIBHOM M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B
TOM YHCJIE€ YMEHUH OOBSACHATH U OLIEHUBATH SIBICHHS OKPYXAIOIIEro MHUpPA, HUCHOJb3Ys
3HaHUS U OMBIT, OJyYEHHBIE IPU U3YYECHUH XUMUH, IPUMEHATH UX NP PEIIeHUH podiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— ¢opmHpoBaHHE Yy OOYYaIOUIMXCS TYMAHUCTHUECKUX OTHOLIEHHH, MNMOHUMAaHHUS
LEHHOCTH XUMHUYECKUX 3HAHUH 7151 BEIPAOOTKH SKOJIOTHYECKH 11€7€CO00pa3HOro MOBEICHUS



B OBITY M TPYIOBOW NEATEIHHOCTH B LIEJISAX COXPAHEHHS CBOETO 3JI0POBBSI M OKpYXKAromei
IIPUPOIHOM Cpe.Ibl;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHWIO Ha OCHOBE YCBOCHHS OOIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOQHIIS U HAIPABICHHOCTHU JATbHEHIIET0 O0yICHUSI.

OOmiee yncIo 4acoB, OTBENEHHBIX ISl M3yYECHUSI XUMUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaniseT 136 yacoB: B 8 kitacce — 68 gacoB (2 gaca B HeJel0), B 9 Kiacce —
68 yacoB (2 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponp XMMUM B )KU3HU 4elOBeKa. XMMHS B cUCTeMe Hayk. Tena u
BemecTsa. Ou3HUECKHe CBOWCTBA BEIECTB. ArperaTHoe COCTOssHHME BemiecTB. [lonsTue o
METOJIaX MOo3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJbI. XUMUYECKHUE 3JeMEHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocTeie U cnoXKHBIE BeHIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas (opmyna. BalleHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTomHass Macca. OTHocHUTeNbHas
MOJIEKyJIsIpHas Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B COSTUHEHUU.

KonnuectBo BemectBa. Mok, MonsipHast macca. B3auMOCBSI3b KOJMYECTBA, MAcChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo ¢opMyliaM XUMHUECKUX COSAMHEHUH.

®uU3NYeCKNe U XMMHUYECKHUE SIBJICHUSA. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHWsI MacChl BEMIECTB. XHUMHUYECKHME ypaBHEeHHS. Kiaccupukamumss XAMHUECKHX
peakiuii (CoeTMHEHN s, Pa3IoKEeHUs, 3aMeIIeHUsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU TOCYAO0H, MpaBMIaMHi paOOThI B TAOOpaTOpUH U TTpUEMaMHU
oOpareHus ¢ 1abopaTOpHBIM 00OpPYAOBaHUEM, U3YUYCHHUE W ONMCAaHUE (PU3NUECKUX CBOWCTB
00pa3roB HEOPraHUYECKUX BEIIECTB, HaOMI0/IeHNe (U3HUEeCKUX (TUIAaBJICHHE BOCKA, TasHUE
JbJa, pacTHpaHue caxapa B CTyIKe, KUTIEHHUE U KOHACHCAIUs BOJIbl) U XUMHUYECKUX (TOpEeHue
CBEUH, MPOKATUBAHWE MEIHOW MPOBOJIOKU, B3aUMOJICHCTBHUE Mejla C KUCJIOTOHN) SIBJICHHM,
HaOIOJIeHNEe W OMNMCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKHX peakiui (pasjoxeHue
caxapa, B3aUMOJICHCTBHE CEPHOW KHUCIOTHI C XJOPUIOM Oapusi, pasziioKeHHE TUIAPOKCHUAA
menu (11) mpu HarpeBanuu, B3auMoIelCTBUE kene3a ¢ pactBopoM cosi meau (1), nuzydenue
CHocoOOB pa3/ielieHus] cMecel: C NOMOIIbI0 MarHuTa, (UILTPOBAaHHUE, BbIIAPUBAHUE,
TUCTUIUTSIIMS, XpoMarorpadusi, MpOBEICHUE OYMCTKH TOBAPEHHOW COJIM, HAOIIOJCHHE U
OIIMCAaHUE PE3YJIbTATOB IPOBEICHHUS OIbITA, WLIFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl,
CO37[aHKe MOJIeJIe MOJIEKYI (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — aneMeHT U IpocToe BEUIECTBO.
Haxoxpaenue kuciaopona B mpupoie, (usnueckue M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunel. Ilpumenenue kuciaopoga. CrnocoObl TMONy4eHHS KHUCIOpoJga B
naboparopur U TNpoMmbliuieHHOCTH. KpyroBopor kucimoposa B mnpupoge. O30H —
AIJIOTPOTIHAS MOAU(UKAINSA KUCIOPOIA.

TermmoBoit 3hdekT XUMHUUYECKON peakiuu, TePMOXMMHUYECKHE YpaBHEHUS, JK30- U
SHAOTEPMHUUYECKHE peakuu. TOIMBO: yrojib W METaH. 3arps3HEHUE BO3[yXa, YCUJIICHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — snemeHT M mpocroe BemecTBo. HaxoxkzaeHue Bogopoja B IPHUPOIE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTs! u conu.

MonspHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bonma kak pacrBoputens. PacTtBopbl. HacelieHHble U
HEHACBIIIEHHbIE pacTBOPHL. PacTBopuMOCTh BellecTB B Boje. MaccoBasi J0Jsl BEIIEeCTBa B



pacTBope. XuMu4eckue cBoiicTBa Boabl. OcHOBaHMs. Posib pacTBOPOB B IIPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bojisl B pupoje. 3arps3HeHue IpuUpoaHbix Bod. OXpaHa U OYMCTKA
IIPUPOIHBIX BOJ.

Krnaccudukanus Heopranmvecknx coemauHeHuid. Oxcupapl. Kitaccupukanus OKCHIIOB:
cojeoOpasyrome (OCHOBHBIC, KHCIOTHBIE, aMmdoTepHble) U  HecosieoOpasyromue.
Homenknarypa oxcunoB. dusmyeckne M XUMHUYECKHE CBOMCTBAa OKCHUIOB. llosryueHwue
OKCH/JIOB.

OcnoBanms. Knaccudukanusi ocHOBaHMMU: IENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @U3nyeckue U XUMHUYECKHE CBOWCTBA OCHOBaHMU. llosrydueHue
OCHOBaHUH.

Kucnorsl. Knaccupukanus kucnor. Homenxnatypa xkucinor. ®Pusuueckue u
XUMHUYECKUEe cBoKMcTBa KHCIOT. Psn aktmBHOcTH mertamioB H. H. bekerosa. Ilomydenue
KHCJIOT.

Conu. Homenxknarypa coneil. ®usnueckre u xuMudeckue cBoiicta cosieil. [lomyuenue
COJIEH.

I'enetnueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUUECKUX COEAUHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OIPEACIIEHHE COACPKAaHMUs KUCIOpPOJa B BO3AyXe, IOJyYEHHE,
coOupaHue, pacro3HaBaHUE U U3yUYE€HUE CBOMCTB KUCIOpOJa, HAOMIOIEHNE B3aUMOJIEHCTBUS
BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHS M MpPEKpalleHUs ropeHus (moxapa),
O3HaKOMJIEHHE C O0pa3llaMH OKCHUJOB M OINHMCAaHME WX CBOWCTB, MOJy4eHHE, cOOHpaHue,
pacro3HaBaHHe M HM3y4€HHE CBOWCTB BOJOpOJa (TOpeHHe), B3aUMOJEHCTBHE BOJOpOJa C
okcuzom Menu (1) (BO3MOXKHO MCIOJIB30BAaHWE BHACOMATEPUAJIOB), HAOMIOACHNE 00pa3IoB
BEIECTB KOJIMYECTBOM | MOJIb, HCCIEAOBAaHHE OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C
Pa3IMYHON pACTBOPUMOCTHIO, TPUTOTOBICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J10JeH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTallaMd (HAaTpUEM M KaJbIHEM)
(BO3MOKHO HCHOJB30BAHUE BUICOMATEPHUATIOB), UCCIEIOBAHUE OOPA3I0B HEOPTaHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOMIOIEHNE U3MEHEHUsI OKPACKU MHAUKATOPOB B pacTBOpax
KHUCIIOT U WIeNIoYel, m3yueHue B3aumojeiictBus okcupa meau (ll) ¢ pactBopom cepHoii
KHUCJIOTBI, KHCJIOT C METaJUIaMH, PEaKLUMil HEUTpaau3aluy, NOJIyYEHHE HEPaCTBOPUMBIX
OCHOBAHMUM, BBITECHEHHWE OJHOIO MeTaula JPYrMM W3 pPacTBOpa COJIM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeMe «BaxxHelnme Ki1acchl HEOPraHMYECKUX COCUHEHUI.

Iepuonuyeckuii 3axon u [lepnoanyeckas cucrema xumuueckux 3jementon 1. U.
MenjeieeBa. Crpoenne aTOMOB. Xumuueckas CBA3b. OKHCINTEILHO-
BOCCTAHOBHMTEJIbHbIEC PEAKIIUA

[lepBpie MOMBITKA KIACCU(HUKAMU XUMHUYECKUX 31eMeHTOB. lloHaThe o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBbIE U IIEJTOYHO3EMENIbHBIE METaJlIbl, TaJOTE€Hbl, WHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpble 00pa3yoT aM(poTepHbIe OKCU/IBI U THAPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux snemeHtos . U.
MenneneeBa. KopoTkonepuoanas u amuHHonepuoHast ¢opmbsl [lepuonnyeckoil cuctemsl
xumuyeckux daemeHToB JI. M. MenneneeBa. Ilepuoabl u rpynmbl. DU3HYECKHUN CMBICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB atoMHbIX saep. M3orombsl. OnexkTpoHel. CrpoeHue
AJIEKTPOHHBIX 000JI04eK aToMOB TNepBbIX 20 XUMHUYECKUX »ieMeHTOB llepmoanueckoi



cucremsl JI. 1. Menneneesa. XapakTepucTuKa XUMUYECKOTO JIEMEHTA 10 €ro MOJIOKEHUIO B
IIepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHMs]  pajguyca  aTOMOB  XMMHYECKMX  JJIE€MEHTOB,
METAJUIMYECKUX U HEMETAIINYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOAAM.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuoguueckoll CUCTEMBI XMMHUYECKUX
JJIEMEHTOB JJIs pa3BUTHUA HAyKu U npakTuku. [. 1I. MenneneeB — yd€Hblil U TpaXJaHMH.

Xumuyeckass  cBs3b.  KoBasneHTHass — (mosisspHass M HENOJIApHAsl)  CBSA3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIEMEHTOB. MloHHas! CBS3b.

Crenenp oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENIbHbIE peakuuu. Ilporecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3y4YeHHEe 00pa3loB BEIIECTB METANIOB U HEMETAJJIOB, B3aUMOJAEUCTBUE TMAPOKCUAA
[IMHKA C PaCTBOPAMH KHCIIOT U LIEJI0YEH, IPOBENECHUE OIBITOB, MITIOCTPUPYIOIIHUX TPUMEPHI
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEeHHE, PEaKUU Pa3IoKEHUs, COCUHEHNS).

Meosrcnpeomemmnwie ceasu

Peamusamuss MeXnpeaMeTHBIX CBS3€d TIpU  M3Yy4eHUM XUMUM B &8 Kiacce
OCYILIECTBJISIETCS] Yepe3 MCIO0JIb30BaHNWE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATUH, TaK U
MTOHATUHN, SIBJSIOIIUXCS CUCTEMHBIMHM JUISI OTAENIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO
LHKJIA.

OO0uue ecTecTBEHHO--HAY4YHbIE MOHSATHUS: HAayyHBIM (hakT, THUIOTE3a, TEOpHUs, 3aKOH,
aHamu3, CHHTE3, Kiaccu(ukanus, IMEepUOJUYHOCTb, HAOMIOJIEHHE, OSKCIEPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, INPOTOH, HEWTPOH, HOH, HYKIHWJ, W30TOIBI,
PaZMOAKTUBHOCTb, MOJIEKYJa, 2JIEKTPUYECKUIN 3aps)i, BEIIECTBO, TelO, 00bEM, arperaTHoe
COCTOSIHME BEIECTBA, ra3, (U3NUECKUE BEITUUUHBI, €UHULBI U3MEPEHUs, KOCMOC, IIIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpaabl, TOpHbIE MOPOABI, MOJE3HbIE
HCKOIIa€MBbI€, TOIIJIMBO, BOJAHBIE PECYPCBHI.

9 KVIACC

BemecTtBo 1 XumMH4ecKasi peakuus

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudyeckux semeHtos . U.
MenneneeBa. CTpoeHne aToMoOB. 3aKOHOMEPHOCTHM B H3MEHEHHUH CBOMCTB XHMHMUYECKUX
IEMEHTOB IEPBBIX TPEX MEPUOAOB, KalMsl, KaJIbLUUs U UX COCIUHEHUH B COOTBETCTBHHU C
II0JIOKEHUEM JIEMEHTOB B [lepnoanyeckoil cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHIbl XUMHYECKON CBA3U. THUIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTANIMYECKOM PEIIETKM U BHUJA XUMHUYECKOU
CBA3U.

Knaccugukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. XMMHUYECKHE CBOWCTBA
BEILECTB, OTHOCALIUXCS K PA3IUYHBIM KJIacCaM HEOPraHMYECKUX COCIUHEHUM, T€HETUYEeCKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccugpukanuss XMMHUYECKUX peaklUil MO pa3luyHbIM TMpuU3HaKaMm (10 4YHUCIy U
COCTaBy YyYacTBYIOIIMX B pEaKIMH BELIECTB, MO TemioBoMy 3(ddekry, 1mo H3MEeHEHUIo



CTETEHEH OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB, 110 00OPATUMOCTH, TI0 YYaCTHIO KaTaau3aTopa).
DK30- U SHIOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[onsiTue o ckopocTu XuMudeckoil peakuuu. IloHsTiHe 00 0OpPaTUMBIX 1 HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHsITHE O TOMOreHHBIX M reTeporeHHbIX peakuusx. [lonstue o
karanuze. IloHsaTne o XumuueckoM paBHOBecHH. DaKTOpbl, BIUSIOUNIME HA CKOPOCTb
XMUMHMUYECKOHN pPEeaKlMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMM, AJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBHUTEIILHON peaKIum. CocraBnenue YPaBHEHMI OKHCIIUTEIBHO--
BOCCTAHOBHTEJIBHBIX PEAKIMi ¢ UCTIOJI30BaHIEM METO/Ia AEKTPOHHOTO OaaHca.

Teopust 2MEKTPONUTUYECKON AMCCOLUMALMH. OJNEKTPOJMTHI U HEIJIEKTPOIMTHI.
Karnonsl, aHnoHsl. MexaHu3M AuccolMalvy BEUIECTB C Pa3IMYHbIMM BUJIaMU XHUMHUYECKOMN
cBs3u. Crenenp nuccornmanui. CUIIbHBIE U CJIa0bIe DJIEKTPOJTUTHI.

Peakuuu noHHoro ooMeHa. YcioBuUsl IPOTEKaHUS peaKlMii HOHHOTO 0OMeHa, MOJIHbIe
U COKpall€HHbIE MOHHBIE ypaBHEHHUs peakuuii. CBOMCTBa KUCIOT, OCHOBAHHMH U COJieH B
CBETE MpEACTaBIEHUN 00 AJIEKTPOJUTUYECKONW auccolnuanuy. KadecTBeHHbIE peakiuu Ha
noHbl. [loHATHE O THIPOIN3E CONEN.

Xumuueckuil IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMHU KPUCTAINIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METaJJIOB W HeMeTalwioB (TpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpus),
UCCIIEIOBAaHUE 3aBHCUMOCTH CKOPOCTH XMMUYECKOM peaklUd OT BO3JACHCTBHUS Pa3IMYHBIX
(akTOpoB,  HCCIEIOBAHUME  BJEKTPONPOBOAHOCTH  PAcTBOPOB  BEUIECTB,  Ipolecca
JMCCOLMAIIMU KUCIIOT, LIeJ04Ye U cojiel (BO3MOXKHO HCIOJIb30BaHUE BUJEO MaTEPHUAJIOB),
MIPOBEJICHUE OTBITOB, MILTIOCTPUPYIOUIUX MPU3HAKK MPOTEKaHUs peakUuid MOHHOrO oOMeHa
(oOpa3zoBaHMe OcalKa, BBIJICIICHHE Ta3a, 00pa30BaHHME BOJbI), OMBITOB, HILTIOCTPUPYIOIINX
MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuid (TOpeHHe, PEeaKIHUH pa3IoKeHUs,
COCJIMHEHUS), PpACMO3HABAHUE HEOPraHMYECKUX BEUIECTB C IOMOILIBI0 KayeCTBEHHBIX
peaklMii Ha MOHBI, PEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/liibl M UX COeAUHEHUS

OOmas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHrne W (QU3MYEecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOI'CHOB.
XUMHYECKHE CBOWCTBA Ha MpUMEpPEe XJopa (B3aUMOJEHCTBHE C METaJlaMH, HeMeTaJlaMH,
menoyamu). XimopoBoaopod. CoisiHas KHCIOTa, XUMHYECKHWE CBOICTBa, MOJIy4yeHHE,
npuMeHeHnue. JleiicTBue xJjiopa M XJIOPOBOJOPOAA HAa OpraHU3M ueloBeka. Baxkuelimue
XJIOPUBI U UX HAXOKJACHHUE B IPUPOJE.

Oo6mas xapakrtepuctuka smeMeHToB VIA-rpymmbl. OcoOeHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. Ctpoenue U GU3NUYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJUIOTPOIHbIE MOIM(DUKAIIMHI KUCIOPOJIa U cepbl. XUMUUECKUE CBOMCTBA
cepsl. CepoBoiopoJl, cTpoeHHe, pU3NYecKue U XUMHUYeckre cBoicTBa. OKCHJBI Cephbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHast KHCI0Ta, pU3NUECKHe U XUMUYECKHE CBOMCTBA
(oOmme Kkak MpeacTaBUTENS Kiacca KHUCIOT U crenuduueckue). XUMHUYECKHE peakiHH,
JeKaliie B OCHOBE MPOMBIIIIEHHOTO Croco0a MoJydeHus cepHoM KucnoTsl. [IpuMenenue
cepHOil KkucioTbl. CoslM CepHOMl KHCIOTHI, KadeCTBEHHas peaklus Ha Cynb(ar-noH.
Haxoxnenue cepel u €€ coeqMHEHUN B NpUpoae. XMMHUECKOE 3arpsA3HEHUE OKPYKAIOLIEH



Cpeabl COCTUHEHMSMHU cepbl (KUCIOTHBIE MHOXKIH, 3arps3HEHHE BO3AyXa U BOJOEMOB),
COCOOBI €ro MpeI0TBPAILCHUS.

OOmiast xapakrepucTuka 31eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHUCICHHs. A30T, pacnpoCTpaHEHHE B TpUpoie, (PHU3UYECKUE WU
XAUMUYecKue cBoiictBa. KpyroBopor aszora B mpupoie. AMMHAK, ero (usndeckue u
XMMUYECKAE CBOWCTBA, MOJy4deHHWE M TIpuMeHeHune. Conu aMMOHHS, MX (QHU3HUYECKUE WU
XHMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHAss peakiusi Ha MOHBI aMMOHUS. A30THas
KHCJIOTa, €€ MoyrydeHne, GU3n4eckue U XMMHUYECKHe CBOMCTBa (00IIMe KaK MPeICTaBUTEINS
KJjlacca KUCIoT U cnenududeckne). Vicnonp30Banne HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE
MUHEpaJIbHBIX YA00peHni. XUMHUYECKOe 3arpsi3HEHUE OKPY)KAIoIlel Cpelbl COeTUHEHUSIMU
a3oTa (KUCJOTHBIE [OXKJHW, 3arpsi3HEHHE BO3[yXa, MOYBEI U BOAOEMOB). Docdop,
ajutoTpornHeie Moaudukanuu ¢docdopa, (uzmyeckne U XUMUUYECKHE CBoMcTBA. OKcHa
docdhopa (V) u dochopnas xkucnora, GuUMUIeCKue M XUMUUYECKUE CBOWCTBA, TOJyUYCHHUE.
Ncnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

O6mas xapakrtepuctuka sneMeHToB |V A-rpymmbl. OcoOEHHOCTH CTPOEHHS] aTOMOB,
XapakTepHble  CTETEHH  OKUCICHHWS.  YTJIepoJ,  aUIOTPOIHBIE  MOJU(HUKAIIHH,
pacrpocTpaHeHHe B TpUpoAe, (QHU3MUECKHE ¢ XHMHUYECKHE CBOMCTBA. AICOpPOIHS.
Kpyrosopot yraepoma B mpupone. Oxcuubl yriepojga, uxX (U3NYECKUE M XUMHUYECKHE
CBOWCTBA, NIEHCTBHE Ha JKUBBIC OPraHU3MBI, TOJYYEeHHE W MPHUMEHEHHE. JKOJIOTHYCCKHE
nmpoOsieMbl, CBs3aHHBIE ¢ OkcuaoM yriaepona (1V), rumore3a riao0ambHOTO MOTEIUICHUS
KJIUMaTa, TMapHUKOBBIA JddexT. YronpHas kuciaota u €€ coiM, WX (PU3NYECKHE W
XMMHYECKHE CBOWCTBA, MoOJlydeHHEe U MpuMeHeHue. KadecTBeHHass peakuus Ha KapOoHart-
noHbl. Mcmonb3oBaHue KapOOHATOB B OBITYy, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35HCTBE.

[lepBoHauanbHbIE TOHATHS 00 OpPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUAX YIiiepoa
(MeraH, 9TaH, JTWUJICH, AalleTUJIEH, 3TaHOJ, TJIMLUEPHUH, YKCycHas kuciota). [Ipupoanbie
WCTOYHUKU YTIIEBOJOPOJIOB (yroiib, MPUPOAHBINA ra3, He(pTh), MPOIYKTHl HX MEPEepabOTKU
(6eH3WH), WX POJIb B OBITY M NTPOMBINIUICHHOCTH. [lOHATHE O OHMOJOTHYECKH Ba)KHBIX
BEIECTBAX: JKHUpaX, OesKax, yrieBoJax — M UX pOJIM B KM3HU 4YeloBeka. MarepuanbHoe
€IMHCTBO OPTraHUYECKUX U HEOPTaHUUECKUX COCIUHEHHH.

Kpemuuii, ero ¢usnueckue U XUMHYECKHUE CBOMCTBA, IMOJIyY€HHE WU MPHUMEHEHUE.
Coenunenus kpemHusi B mpupone. OOmue mpexacraBieHus o6 okcuae kpemuus (1V) u
KpeMHUEeBO#l kuciore. CHIIMKAThl, MX HCIOJb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH.
Baxkneiire cTpouTelnbHble MaTepUalbl: KepamHKa, CTEKJIO, IIEMEHT, OETOH, Kele300eTOH.
[IpoGnembl 0€30MACHOTO HUCHOJB30BAHUS CTPOUTENBHBIX MaTEpHalioB B MOBCEIHEBHOMN
KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHMYeCKUX BEIIEeCTB, CBOWCTB COJITHOM  KHCIIOTHI,
IIPOBEICHNE KAYECTBEHHBIX pEAaKIMi Ha XJIOPUA-MOHBI W HaONIOJEHHE TPU3HAKOB HX
MIPOTEKaHMs, OMBITBI, OTpaXarolue (pU3NYECKHe U XUMHUYECKHE CBOICTBA rajOr€HOB U MX
coeMHEeHUH (BO3MOXKHO HCIOJIb30BaHHE BHUIEOMATEpUANIOB), O3HAKOMIIEHHE C OOpaszlamMu
XJIOPUI0B (TATIOTEHUI0B), O3HAKOMJIEHHE C 00pa3laMH cepbl M €€ COeAMHEHUSIMH (BO3MOXKHO
UCIOJb30BaHUE BHJEOMATEpHANIOB), HAOIIOAEHUE IMpoliecca OOYIIMBaHUS caxapa MOJ
JCUCTBUEM KOHILIEHTPUPOBAHHON CEpHOM KHUCIOTHI, H3y4eHHE XHMHUYECKUX CBOWCTB



pa30aBICHHON CEpHOW KUCJIOTHI, MPOBEACHUE KAYECTBEHHOW pEaKkIMu Ha CyIb(aT-HoH H
HaOJI0/IeHNe TpU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PM3MUYECKUMHU CBOMCTBAMHU a30Ta,
dochopa u uX coeAMHEHUU (BO3MOKHO HWCIIOJIB30BAHKME BHUIACOMATEPHUAITIOB), OOpaslaMu
a30THBIX U (HOCHOPHBIX yMOOpEHUH, MOTyYeHHEe, COOMpaHue, paclo3HABaHUE U H3yUCHHE
CBOWCTB aMMHaKa, IIPOBEJCHUE KAYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS u (ocdar-noH u
M3y4Y€HUE MPHU3HAKOB HUX IPOTEKaHUs, B3aWMOJICHCTBHE KOHLEHTPUPOBAHHOW a30THOU
KHCJIOTBI C MeIbI0 (BO3MOJKHO HCIIOJIb30BAHHWE BHUICOMATEPUATIOB), W3YYCHHE MOJENICH
KPUCTATMYECKUX PEmETOK anmMmasa, rpadura, QyiepeHa, 03HAKOMIICHHE C IPOIECCOM
aJcopOIMu pacTBOPEHHBIX BEIICCTB AKTHBUPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTHUBOTA3a,
MoJTIy4eHue, coOupanue, pacro3HaBaHUE U U3yUYeHUE CBOMCTB YIJIEKUCIIOTO Ta3a, IPOBEICHHE
KaueCTBEHHBIX pEaKIMid Ha KapOOHAaT W CWIMKAT-MOHBl W M3YYEHHE TMPU3HAKOB HUX
MPOTEKaHUs, O3HAKOMJIEHWE C TPOIYKIIMEH CUJIMKATHOM MPOMBIIIICHHOCTH, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a71a4 10 TeMe «BakHele HeMeTauTbl U UX COSTUHEHUS.

MeTalJabl M UX COeAMHEHUS

OO0mrast XapakTepUCTHUKA XUMHUYECKUX DJIEMEHTOB — METANIOB HAa OCHOBAHHH WX
nojioxkeHus B llepumoamdeckoid cucreme xumuueckux siaemeHToB [[. M. MenneneeBa u
ctpoeHust atoMoB. CrTpoeHue MeTauioB. MeTammnyeckas CBSI3b M METaNTHYECKas
KpUCTAJUITMYECKas: PEeIIETKAa. DIEKTPOXUMHUUYECKUM pAJl HAPSDKEHUN MeTauioB. Ou3nyeckue
U XUMUYECKHE CBOWCTBA MeTauioB. OO0mme crmocoObl moiydeHus MeramuioB. [loHsTue o
KOpPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI WX OT KOoppo3uu. CriiaBel (CTalb, YyTr'yH,
JIOPATFOMUHUN, OPOH3a) ¥ UX IPUMEHEHHUE B OBITY U MMPOMBIIIJICHHOCTH.

[[lerounbie MeTaUIbL: MOJIOkKEHUE B [leproanyueckoil cucreMe XuMHYECKUX AJIEMEHTOB
. W. MenneneeBa, CTpoe€HHE HX aTOMOB, HaxoXxJeHue B mnpupone. Duszuueckue u
XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaimus). OKCUABl W TUIPOKCHABl HATPUS U
kanus. [I[puMeHeHne MeI0YHbIX METAIIJIOB M UX COCTMHECHUM.

[[lennouyHO3eMeENbHBIE METAUIBl MarHuid M KalblMi: mnoJioxkeHue B Ilepuomnueckoit
cucTteMe XuMuueckux anemeHToB J[. . MenneneeBa, cTpoeHUE WX aTOMOB, HAXOXJCHUE B
npupoge. Pu3nMyYeCKMe U XUMHUYECKHE CBOMCTBA MarHusg W Kalblusa. Baxueilue
COCMHCHUS KalblMs (OKCHA, THUAPOKCHA, coyr). JKECTKOCTh BOABI U CIOCOOBI €&
YCTpaHCHHS.

AmomuHuil: nojoxxenue B llepuogmyeckoil cucteMe XUMHUYeCKUX diaeMeHToB [, U.
MenpeneeBa, CTPOCHHME aTroMa, HaxoXJeHUE B mpupoje. Dusnyeckue W XUMHUYCCKHE
CBOMCTBA alltOMHUHMSA. AMGBOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHHUSL.

Keneszo: monoxenue B Ilepumoamueckoit cuctemMe XuMHUYeCKuX 3yeMeHtoB JI. .
MenpeneeBa, CTPOCHHME aroMa, HaxoXJeHUE B mpupoje. Duznyeckue M XUMHUYCCKHE
cBoiicTBa xene3za. Oxcuabl, ruapokcuabl u comu sxeneza (l1) u xenesa (Il1), ux cocras,
CBOMCTBA U MOJTYYECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3lamMi METaUIOB U CIUIaBOB, UX (PU3MYECKMMH CBOWCTBaMH,
W3Yy4eHHEe Pe3yJbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO MCIOJB30BaHUE BHAEOMATEPUATIOB),
OCOOCHHOCTE B3aUMOJICHCTBUS OKCHJA KalbllUs W HATpus C BOJOH (BO3MOXKHO
WCIIOJb30BAHUE BUJEOMATEPUATIOB), HCCIEAOBAHUE CBOMCTB JKECTKOW BOJBI, MpoIlecca
TOpPEHHS Kelle3a B KUCIOPOJe (BOSMOXHO HCIIOJIb30BaHHE BHACOMATEPUATIOB), TIPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX PEAKIMN HA MOHBI: MAarHUs, KaJlbIHs, ATIOMUHMS, [IUHKA, )KeJe3a



(I u xenesza (1), meau (1), HaGnarOIEHUE U ONMMCAHKME MPOIECCOB OKPAIIMBAHUS IJIAMCHU
MOHAMM HAaTpWsl, Kajaus U Kaiublus (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
uccieoBanue aM()OTePHBIX CBOMCTB THPOKCHIA ATIOMUHMS U THAPOKCHIA IIMHKA, PELICHHUE
AKCIEPUMEHTAIbHBIX 33a4 10 TeMe «BakHel1e MeTaibl U UX COEIUHEHUS.

XuMHS M OKpYKaIOLas cpeaa

BemecrBa u Marepuansl B I[IOBCEIHEBHOM JKHM3HM 4eloBeka. besomacHoe
HCII0JIb30BAHNE BEILIECTB U XUMHUUYECKUX peakuuil B ObITy. [lepBast moMoIp npu XUMHUECKUX
0’KOTax U OTPaBJICHUSIX.

XUMHYECKOE  3arpsA3HEHHE OKpyXKarouleil cpenpl  (IpenenbHas — JOIMyCTHMast
KOHIIeHTpaius BemiecTs, nanee — [1JIK). Pons xumun B pemeHnn S5K0JI0THYECKUX TPOOIIeM.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3loB MaTepuasioB (CTEKJIO0, CIUIaBbl METaUIOB, TOJUMEPHBIC
MaTepuabl).

Meosrcnpeomemmnnie ceasu

Peamusamuss MexXnpeaMeTHBIX CBs3€d IpU  HU3Y4EHMM XMMUUM B 9  Kiacce
OCYILIECTBJISIETCSI Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATUH, Tak U
MOHATHH, SBJISIOMIMXCS CUCTEMHBIMM Ui OTAENBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
UK.

OO0uue ecTecTBEHHO-HAYYHbIE MOHATHSA: HAy4YHBIA (DakT, TUIIOTE3a, 3aKOH, TEopHs,
aHaln3, CHHTE3, KJIacCHU(pHKAIus, MEepPUOJUYHOCTb, HAOIIOJEHHE, OKCIIEPUMEHT,
MOJENUPOBAaHUE, HW3MEpPEHHE, MOJElb, SIBIEHHE, MApHUKOBBIM A(PQEKT, TEXHOIOTus,
MaTepuabl.

®usnka: Marepus, aroMm, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJI, HW30TOIBI,
PaaMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUA 3apsi, IPOBOJHHUKH, IOJIYIPOBOJAHUKH,
TMDIIEKTPUKH, (POTOATIEMEHT, BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIEeCTBa, Ias,
pacTBOp, PAcTBOPHUMOCTh, KPUCTAJUIMUECKas pelI€TKa, CIUIaBbl, (U3NYECKHE BEIUYUHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE€3/bl, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, sKocucTeMa, MUHEpAJIbHbBIE YA0OpEHUs,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

l'eorpadusi: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE MOPOJBI, MOJIE3HbIE
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUS IIPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MNPOrPaMMbl OCHOBHOTO 0OIero oOpa3oBaHHs
JOCTHUTAIOTCS B X0/i¢ OOYYCHUSI XUMHH B €IMHCTBE y4eOHON M BOCIHMTATEIbHOM NESTEIBHOCTH B
COOTBETCTBUU C TPAAMIUOHHBIMH POCCUHCKHUMH COLMOKYJIBTYPHBIMU M JIyXOBHO-HPAaBCTBCHHBIMH
[CHHOCTSIMH, TPHHATBIMH B OOINECTBE NpPABHJIAMH M HOPMaMH IOBEJCHUS M CIIOCOOCTBYIOT
MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS M COLIUATIM3ALUHU 00yIarOLIHXCS.

JIMYHOCTHBIE PE3yJabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMO# TMO3UTHUBHBIX I[IEHHOCTHBIX OPUEHTAIlMA W pACIIUPEHHUE OIbITa JACATCIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOILICHHS K OTCYSCTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAyIHOMY
HACJICIMI0, TMOHMMAHHS 3HAYCHUS XHMHUYECKOH HAYKH B JKHU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIMEHd O MepelOBBIX IOCTIKCHHUSX M OTKPBITHIX
MHUPOBOI M OTEYECTBCHHON XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NpPEJCTABICHUS O COIMAIBHBIX HOPMax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B 0O0IIIECTBEHHO MOJIC3HOH,
y4eOHO-UCCIICIOBATEIbCKON, TBOPYECKOW U JPYTHUX BHUJAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOH IEATENPHOCTH IPH BBHIMOJHEHUH Y4eOHBIX, MO3HABATEIbHBIX 3ajad,
BBIITOJTHEHUN XUMHYECKHX OSKCHEPHUMEHTOB, CO3JaHWU YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIM B TIpoOIecce 3TOM y4eOHOH AeATeTHbHOCTH, TOTOBHOCTH
OLIEHWBATh CBOE MOBE/ICHHUE M MOCTYNKH CBOMX TOBAPHIIEH C MO3WIIMN HPABCTBEHHBIX M IPaBOBBIX
HOPM C Y4ETOM OCO3HAHMS IOCIIEICTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MPEACTaBICHHA O  BEIIECTBE M XUMHYECKOH  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHA HAYKH M COCTABISIOIINE OCHOBY IS
MOHUMAaHUS CYITHOCTH Hay4HOW KapTHHBI MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TPHPOIBI, B3AUMOCBS3SIX YEIOBEKa C MPHPOTHOM Cpeloil, 0 POl XMMHU B NO3HAHUH
3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HAlpaBJICHHBIE Ha TIIOJYYCHHE HOBBIX 3HAHHH 10 XUMHH,
HEOOXOJMMbIe sl OOBSICHEHHS HAONIOZaeMbIX NPOIIECCOB U  SIBJICHUH, MO3HABATEIbHOM,
MH(QOPMAIIMOHHOW M YATATEIbCKOW KYIbTYPHI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEIILHOM PabOTHI ¢
y4eOHBIMH TEKCTaMH, CIPAaBOYHOHM JIMTEPAaTypO#, HOCTYHBIMH TEXHHYECKHMH CPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEepeC K OOy4YEeHHI0O W TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOCKTHOW M HCCIENOBATENBCKONW NEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMUpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHME LIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 310POBBIO, YCTAHOBKHU
Ha 3/I0pOBBI 00pa3 JKW3HU, OCO3HAHUE TMOCIEACTBUA W HEMPUATHE BPEIHBIX IPHBBIUEK
(ymoTpeOneHus: anKoroJisi, HApKOTHKOB, KypeHHUs), HEOOXOJMMOCTH COONIONCHHS TpPaBHI
0€301MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealibHOM KU3HH;

5) Tpy0BOr0 BOCIUTAHUS:



MHTEpEC K MPAKTHYECKOMY W3YUeHHUI0 mpodeccuil u Tpyaa pa3IMyHOTO POJia, YBAXKCHHE K
TPYAY U pe3yJibTaTaM TPYIOBOU AEATEIIBHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX
3HAHWUI TI0 XMUMUHU, OCO3HAHHBIN BBIOOP WHIUBUAYAIBHON TPACKTOPUU MPOIOJDKEHUS 00pa3oBaHUs
C y4€TOM IUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTHM K XHUMHH, OOINECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, yernemHol podeCcCHOHATBHON JIESITETLHOCTH U PAa3BUTHS HEOOXOTUMBIX YMEHHM,
TOTOBHOCTB aJalITUPOBATHCSI B MTPO(PECCHOHAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK MCTOUYHMKY JKM3HU Ha 3eMlle,
OCHOBE €€ CyYIIECTBOBAaHMS, NMOHMMAHUE LIEHHOCTHU 3JI0pOBOro M 0Oe30macHoOro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PH3UUECKOMY U TICUXHUYECKOMY 370POBbIO, OCO3HAHUE
IIEHHOCTH COOJIOACHUS TMpaBWi OE301acCHOTO TMOBEICHHUS MPH paboTe C BEMISCTBAMH, a TaKXKe B
CUTYalUsIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJIydaeMble MPU U3YYEHUU XUMUH, JUIsl PEIIeHUs 3aad,
CBSI3AHHBIX C OKPYXAIOIIEH MNPUPOJHON Cpeloi, Il TMOBBIICHHUS YPOBHS HKOJOTHYECKOMN
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapakTepa SKOJOTMUECKHX MPOoOJIeM M TMyTed WX penieHus
MOCPEJICTBOM METOJOB XHMHUH, SKOJOTHYECKOTO MBIIIJICHHS, YMEHHS PYKOBOJCTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTampenMeTHBIX PE3YJIbTAaTOB BBIACISIIOT 3HAYMMBIE IS (POPMUPOBAHUS
MHPOBO33PEHHs OOIEHAYYHbIE TIOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUMOTe3a, (akT, CHUCTEMa,
MPOIIECC, IKCTIEPUMEHT M JIPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeAMETax W MO3BOJISIOT HA OCHOBE 3HAHWM W3 3THUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE O
LEJOCTHOW Hay4YHOW KapTHHE MHpa, U YHHMBEpcalbHble yueOHbIe AEHCTBUA (IIO3HABATEJIbHBIE,
KOMMYHHMKATHBHBIE, PErYIATUBHbBIE), KOTOpbIe oOOecrneuyuBaioT (OPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JesITeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Bba3oBrble 1ornyeckue 1eMcTBUA:

YMEHUS MCHOJIb30BaTh IPUEMBI JIOTUYECKOIO MBILIIEHUS IPU OCBOCHUH 3HAHUN: PACKPHIBATH
CMBICTT XUMHUYECKHX MOHATUHN (BBIICIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABINUBATH B3aUMOCBS3b
C APYrUMU NOHSTHUSIMU), UCTIOJH30BATh MOHATHUS JJIsi OOBSICHEHUS OTICNIbHBIX (DAKTOB U SBIICHUH,
BBHIOMpATh OCHOBAaHUS W KPUTEPUM JUIsl KiIacCHU(UKAIIMM XUMHYECKUX BEIIECTB MU XUMHUYECKHX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBA3U MEXAY OObEKTaMH W3YY€HHUS, CTPOUTH
JIOTUYECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACTyKTHBHBIC, IO AaHAJOTUH), IeJlaTh BBIBOJBI H
3aKITHOYECHUS;

YMEHHE NPUMEHATH B MpOLlecCe IMO3HAHUS TMOHATHS (MPEAMETHBIE U MeETanpeaMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, WCIIOJb3yeMble B XUMHH, MpeoOpa3oBbIBATH HIMPOKO
MpUMEHSIEMbIe B XHUMHHU MOJENbHBIC MPEACTABICHUS — XUMHUYECKHM 3HAK (CHMBOJ 3JIEMEHTA),
XxuMHuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuMu — TpU pelIeHuH YydeOHo-
MO3HABATENbHBIX 337a4, C YUYETOM 3TUX MOJEJIbHBIX MPEACTABICHUIN BBISBIATh U XapaKTEPU30BATh
CYIIIECTBEHHBIE MPHU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CIICICTBEHHBIE CBSA3H U MMPOTUBOPEUUS B U3yU4aeMbIX
rpolieccax u sSIBJICHUSIX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

YMEHHUE UCIIOJB30BaTh OCTABICHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a TAKkKe
B KaueCTBE OCHOBBI A7 (POPMHUPOBAHUS THUMOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

MpHOOpeTeHNe OMbITa MO IUIAHHPOBAHUIO, OPTaHU3AMH M TPOBEICHUI0 YUYEHUYECKHX
AKCMEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJIOM TMPOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0



pe3yabTar, (GOpMyIUpOBaTh OOOOLIECHHS W BBIBOABI IO pE3ylbTaTaM IPOBEAEHHOTO OIIbITA,
HCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICITAHHOH paboTe.

Pabora c undopmanueii:

yMEHHUE BBHIOMpATh, aHAJTU3UPOBATH M MHTEPIPETUPOBATh MHPOPMALIUIO PA3TUYHBIX BUJOB U
¢dopM TpeAcTaBICHUS, MOIy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIOMYJISIpHAs JHUTEparypa
XMUMHMUYECKOTO COJEpkKaHUs, CIpaBOUYHbIE 1OCOOus, pecypchl VHTepHETa), KPUTUYECKU OLICHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh Pa3IMYHble METObl M 3alpPOChl MPH MOMCKE U O0TOOpEe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JUIsl BBIMOJIHEHMS] YYEOHBIX U MO3HABATEIbHBIX 3a]1a4
OTIpPENeNEHHOTO THUMA, NpUoOpeTeHHe ombiTa B 00JAaCTH HCMOJNB30BaHUS HH(DOPMAIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBIAJECHHUE KYJIbTYpOH AKTHMBHOIO HCIIOJIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMalIbHYIO (OpMY MpeAcTaBICHUS
nHpOpMallUd M WUIIOCTPUPOBATh pellaeMble 3aJayd HECJIO0XHBIMU CXeMaMM, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE MHCIOJIb30BaTh M AHAJIM3UPOBATH B IIpoliecce Y4eOHOM M HCCIeI0BATEIbCKOM
NEeSITeIbHOCTH UH(POPMAIIHIO O BIUSHUH MPOMBIIIJIEHHOCTH, CEJIbCKOTO X03sICTBa U TpaHCIOpTa Ha
COCTOSTHUE OKPY KaIOUIe MPUPOTHON cpebl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

YMEHUS 337]aBaTh BOMPOCHI (B X0/ AUaoTa U (WJIM) AUCKYCCHH) TI0 CYIIECTBY O0OCYKIaeMOM
TeMbI, (POPMYIHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBITIOJHEHUS ITPEATI0KEHHOM 3a1auH;

YMEHHUSI MPEACTABIATh MOJIy4YE€HHbIE PE3yabTaThl IO3HABATENBHOM AEITETbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JellaTh IPE3CHTAlUI0 PEe3ylIbTaTOB  BBIMOJHEHHUS  XUMHYECKOTO
JKCIIepUMEHTa (7a00paTOpHOTO OMBITA, JabopaTopHOW pabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHSI y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOM MNO3HABaTENbHON U
HCCIIEIOBATENIbCKON JESITEIbHOCTH MPHU PELICHUHN BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta 00IINX
MHTEPECOB U COTJIACOBAHUA MO3ULUHN (0OCYXAECHHS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOpJMHAIMS COBMECTHBIX JIEHCTBUIL, ONpeesieHe KPUTEPUEB 0 OLIEHKE KaueCTBA BBHIOJIHEHHOM
paboTHI U ApyrHe).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITENIbHO OMNPEACNATh LEeIN ACSITeIbHOCTH, IJIAaHUPOBATh, OCYLIECTBIISTH,
KOHTPOJHMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIbHOCTD, BEIOMPATh Haubosee
3¢ deKTUBHBIE CIIOCOOBI PelIeHUs] YYeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEILHO COCTABIIATh
WM KOPPEKTUPOBATh MPEIOKEHHBIN aITOPUTM JIEHCTBUI MpU BBHIMOJIHEHUH 33JaHUl C y4éTOM
MOJIyYeHHUs HOBBIX 3HaHUI 00 WH3yd4aeMblX OOBEKTaX — BEHIECTBAX W pEaKLHUAX, OICHUBAThH
COOTBETCTBUE TOJYYEHHOTO pe3yiabTaTa 3asBIIEHHOM 1eu, YMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpEJlaraéMble B YCIOBUH 3aJIJaHUH.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTAaTOB [0 OCBOEHHIO 00s3aTE€IBHOIO  COJAEpIKaHU,
YCTaHOBJICHHOTO  JITaHHOM  (enepanbHOM  pabGoueil mporpamMMoil, BBIJENSIOT: OCBOEHHBIE
oOyyJaromuMuCs HayyHble 3HaHHsI, yMEHUs U CIIOCOOBI JIeHCTBUH, crienuduueckue Ui NpeJMeTHOMI
oOmact «XUMHs», BHJBI JESITEIBHOCTH IO IMOJYYEHHUIO HOBOI'O 3HAHUS, €ro HHTEPIpETaluy,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX Y4EOHBIX U HOBBIX CUTYaLIUsX.

K koHiy oOydeHuss B 8 kJiacce NpeIMEeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:
® DPACKPBIBATH CMBICII OCHOBHBIX XUMHUECKUX MOHATHI: aTOM, MOJEKYJa, XUMUYECKHH SJIEMEHT,

IIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh (OHOPOIHAS U HEOJAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEJIbHASI aTOMHasi M MOJIEKYJsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISpHas



Macca, MaccoBas J0Ji1 XUMHYECKOIO 3JIEMEHTa B COEAMHEHHMM, MOJISIPHBIM 00BEM, OKCHUZ,
KHCJIOTa, OCHOBAHHWE, COJIb, 3JEKTPOOTPULATEILHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas
peakuus, Kiaccu(uKanus peakuuil: peakluu COCIUHEHUS, PeaKIUH pa3jokKEeHUs, PEeaKLIUuu
3aMeIICHUs, PeaKIIui 0OMEeHa, 3K30- U YHJO0TEPMUIECKUE PEAKLINH, TeIIIOBOH 3(h(dekT peakuuwu,
PO aToMa, SIIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTaNb, panyC aTOMa, XUMHUYECKasl CBA3b,
MOJISIpHAs U HETOJsIpHAs KOBAJICHTHAsl CBS3b, MOHHAS CBSA3b, WOH, KATHOH, aHUOH, PacTBOp,
MaccoBas J10J1sl BELECTBA (MPOLIEHTHAs! KOHIIEHTpAalMsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA W TPUMCHSTH 3TH MOHSATHS
MIPY OTIMCAHHUH BEIIECTB M WX MTPEBPAIICHUI;

WCTIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBJICHUS (POpMyJ BEIIECTB M YpaBHEHHM
XUMHUYECKUX PEAKIIU;

OTPEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTENEHb OKUCIIECHUS
AJIEMEHTOB B OMHAPHBIX COEAUHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K ONpPENENEHHOMY Kiaccy
COCMHEHUN 10 QopMysnaM, BHUJ XUMHUUYECKOW CBs3M (KOBAJICHTHAass W HOHHas) B
HEOPraHUYECKUX COCTMHEHUSX;

packpbiBaTh cmbicin [lepuomnueckoro 3akona J[. WM. MenzaeneeBa: [IeMOHCTPUPOBATh
MOHUMaHHUE NEPUOTNIECKOI 3aBHCHMOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB OT MX ITOJIOKEHUS
B Ilepuoanueckoil cucreme, 3aKOHOB COXpPAaHEHHMsS Macchl BELIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO yY4YeHHUs, 3aKOHa ABOTaipo;

OIMCBHIBATh M XapaKTepu30BaTh TaONM4HYRO (Gopmy I[leproauueckoil CHCTEMBl XHMHYECKHUX
AIIEMEHTOB: Pa3IMyaTh MOHATHUS «TJIaBHasl moArpynna (A-rpynmna)» U «moOoyYHas MOArpyIMma
(b-rpymnma)», manbie U OoOJIbLINE MEPHUOAbI, COOTHOCUTh OOO3HAUYEHHUS, KOTOPbIE HMEIOTCA B
tabnuie «llepronnueckas cucrtema xumudeckux snemeHToB [[. . MenneneeBa» ¢ YuCIOBBIMH
XapaKTepUCTUKAaMHU CTPOCHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sapa, oOuiee
YHCIIO 3JIEKTPOHOB M paclpeiesieHue UX MO 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATH XUMUYECKHE AJIEMEHThI, HEOPraHNYEeCKHE BEIIECTBA, XUMUUECKUE pPeaKLnuu
(TI0 YKCITy U COCTaBY YYaCTBYIOIIMX B PEAKITUHU BEIIECTB, IO TEIUIOBOMY P GeEKTY);
XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHUE CBOICTBA BEUIECTB PAa3IMUYHBIX KIACCOB,
MOATBEp)K/as ONUCAaHUE MPUMEPaMU  MOJIEKYJSPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEaKLIUi;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX KauyeCTBEHHOIO COCTaBa,
BO3MOHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUM B PA3TUYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTENBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAacCCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEHTa 1Mo (opMyse COEIWHEHHUs, MAcCOBYIO JIOJII0 BELIECTBAa B PacTBOPE,
MIPOBOJHTH PACUETHI 110 YPABHEHUIO XUMUYECKOUN PEaKIuy;

MIPUMEHSITh OCHOBHBIE OTNEPALIUY MBICIUTEIHHON JeSITENbHOCTH — aHAlIU3 U CHHTE3, CpaBHEHUE,
0000111eHIEe, CUCTEMAaTH3aIUI0, KIACCU(PHUKAINIO, BBISIBJICHUE TPUUYUHHO--CIIEICTBEHHBIX CBs3EH
— JUISl U3YYEHUSl CBOWCTB BEIIECTB M XMMHMUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHBIE METObI
MO3HaHMUA — HAOIIOJEHUE, W3MEpPEHHEe, MOJEIMPOBAHUE, OSKCIHEPUMEHT (peanbHbli U
MBICIIEHHBIN);

ClIeZIoBaTh MPaBUJIaM MOJIb30BAHUS XMMHUYECKOH MOCY10i U Ja00paTOpHBIM 000PY/IOBaHUEM, A
TakKe MpaBuiIaM 00paIlleHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMH TIO BBITIOJTHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAaHHUIO ra3000pa3HbIX BEIIECTB
(Boopoaa M KHCIOpOJAA), IPUTOTOBJICHHMIO PACTBOPOB C ONPEACIEHHOW MaccoBOM noJiei
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W TPOBOJUTH XUMHUYECKHE OKCIEPHUMEHTHI 110
pacro3HaBaHUIO pAcTBOPOB IIEJIOYEH M KUCIOT C TIOMOILIbIO HHJIUKATOPOB (JIAKMYC,
¢beHondTaTenH, METUIOPAHXK U APYTHE).



K konmy oOydenuss B 9 KJacce IMpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:

PacCKpbIBAaTh CMBICI OCHOBHBIX XUMUYECKHUX IOHATUN: XUMUYECKUN IEMEHT, aTOM, MOJIEKYIa,
WOH, KAaTHOH, AaHHUOH, IIPOCTOE  BEIIECTBO, CJOXKHOE  BEILIECTBO, BAJIECHTHOCTB,
JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKHUCICHUs, XMMHMUYECKass peaklMs, XUMUYECKas CBsA3b,
TeIuIoBoH 3(pekT peakuu, MoIb, MOJISIPHBIN 00BEM, PaCTBOP, AIEKTPOIIUTHI, HEAIEKTPOIIHTHI,
AIIEKTPOJIMTUYECKAs JUCCOLMAIMS, PEAaKIUd HMOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE pEaKIUH, OKHUCINUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkuyuy, OKHUCIUTENIb, BOCCTAHOBMUTENb, OKHCICHHE M BOCCTAaHOBIICHHME, aJJIOTPOIINS,
aM(pOTEepPHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, HOHHAS, METAJUINYECKast), KPUCTATUINIECKAst
peméTka, KOPpO3Hsl METaUIOB, CIUIABBI, CKOPOCTh XHMHMYECKOM pEaKkUHUH, IPENEIbHO
nonyctuMas koHuenTpanus 111K BemecTsa;

MJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX NOHSATHM W NMPUMEHATH 3TH IOHITHUSA
IIPY OTIMCAHUM BELIECTB U UX MIPEBPAICHUI;

HCIO0JIb30BATh XUMHUYECKYI0 CHMBOJIUKY Ul COCTaBJ€HUS (POpPMyN BEIIECTB M YpaBHEHUN
XUMHUYECKUX PEAKIIN;

ONIPENENATh BAJIECHTHOCTh W CTENEHb OKHCICHHMsS XHMHYECKHX 3JEMEHTOB B COEIMHEHHSIX
pPa3IMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COCIUHEHUH II0
dbopmynam, BUJI XUMUUYECKOM CBSI3U (KOBaJ€HTHAs, MOHHAS, METAIJINYECKAs) B HEOPraHUYECKHUX
COEJIMHEHUSX, 3apsj MOHA 10 XUMHUYEeCcKol (opmyrne, xapakTep cpeabl B BOAHBIX PacTBOpax
HEOPraHUYECKNX COCANHEHUH, TUI KPUCTAIUNIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuoanueckoro 3akona [[. M. MenpaeneeBa M JE€MOHCTPUPOBATH €O

MOHMMaHHUE: OIMUCHIBAaTh W XapaKTepu30BaTh TaOMMuHyr0 ¢Gopmy I[leproaumueckoii CHUCTEMBI
XAUMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHSITUS «TJIaBHas moiarpynmna (A-Tpymma)» U «moOovHast
noarpynmna (b-rpymnma)», mManeie u OoJibIIME TMEPUOMABI, COOTHOCHUTH OOO3HAYEHHUsI, KOTOPHIC
UMEIOTCST B TIEPUOJUYECKON TaONMIE, C YUCIOBHIMH XapaKTEPHUCTUKAMH CTPOCHHS aTOMOB
XHUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, OOIee YHCIIO AIIEKTPOHOB M paCIpe/eiecHue X
0 AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOICTB DIIEMEHTOB
U MX COCIUHCHUH B Tpeiesiax MajblX MEPUOJIOB U TIIABHBIX MOJAIPYHI C YYETOM CTPOCHHUS HX
aTOMOB;

e iaccuuUUpPOBaTh XUMUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XMMUUECKHE peakluuu (1o
YHUCIy U COCTaBy YYaCTBYIOIIMX B pEaKUUU BEUIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 HU3MEHEHUIO
CTETeHeN OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB);

XapakTepu30BaTh (ONMUCHIBaTh) OOMIME U creuu(uIecKue XUMHUYECKHUE CBOWCTBA IMPOCTHIX U
CJIOHBIX BEIIECTB, MOATBEPKIasi OMHMCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpPaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBIISATh YPABHEHUSI JICKTPOIUTHUECKON TUCCOLMAIIUU KUCIIOT, IIEJI0OUel M COJIeH, OJTHbIe
U COKpalléHHBIE YpaBHEHUSA peakuuid HOHHOTO OOMEHa, ypaBHEHHUS  peakiuii,
MOATBEPXKIAIOIINX CYIIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKJY BEIIECTBAMHU PAa3IMYHbBIX
KJIaCCOB;

pacKpbiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUd  TOCPEICTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHUS, BO3MOKHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEJIbHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChbl BEIIECTB, MAacCOBYIO JOJIIO
XMUMHYECKOTO dJIeMEHTa Mo (opMyie COEIWHEHUS, MACCOBYIO JIOJII0 BEUIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN peakilnu;



coOroaTh mpaBuIIa MOJIb30BAHUS XUMHUYECKON MOCYI0N 1 1abopaTopHBIM 000pyI0BaHUEM, a
TaKXKe TpaBuUiia OOpAIICHHS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIUSMH IO BBITIOJTHEHUIO
1a00paTOPHBIX XUMHYECKUX OMBITOB IO IMOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa M yrieKucioro rasa);

MPOBOJIUTHh PEAKI[MU, MOATBEPXKJAIOIINE KAYECTBEHHBIM COCTaB pPa3jIMYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM NyTEM XJIOPHA-, OpOMUA-, MOAUI-, KapOoHaT-, docdar-, cumukar-,
cynbdar-, THIPOKCHI-UOHBI, KATHOHBI AaMMOHHS H HWOHBI H3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAaHMUECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIE OTI€pPAIIUU MBICIIUTEIILHON JIEATEIbHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHHUE,
00001IIeHNe, CUCTEMATHU3AIINIO, BHISBICHUE MPUYHMHHO-CICICTBEHHBIX CBSI3€H — JUISI M3Y4CHUS
CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIUN, E€CTECTBEHHO-HAyYHBIE METOJbl IO3HAHHUS —
HaOII0ZICHUE, U3MEpPEHNE, MOACITIMPOBAHUE, IKCIIEPUMEHT (PeajbHBINH U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC
KosnuecTBo yacoB Buabl gesiteJibHOCTH
DJIeKTPOHHbIE
HaunmenoBanme o0yuaruuxcsi ¢
Ne (uudpossbie) .
pa31eji0B U TeEM KonTpoJbHbIe IpakTuyeckue yueToM padoueit
n/n Bcero o0pa3zoBarte/ibHbIE
NporpamMmbl padoThI padoThI pecypeni nporpamMmmsl
BOCIIUMTAHMSI.
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATHSA
[IpuBneuenune
Xumus — BaXKHas
BHMMaHHS K
o0acThb §
00cyxaaemMoil Ha
€CTECTBO3HAHUS U bu6moreka [IOK
11 . 5 2 ypoke uHpOpMaIiu,
MPAKTUYECKOMN https://m.edso00.ru/7f41837c
AKTUBHU3AIIHS
eI TETLHOCTH .
MMO3HABATEIHHOM
YeJoBeKa
JIeSATETLHOCTH
AKTHUBU3aIUI
19 BemectBa u 15 1 bubnnorexa LIOK II03HABATEIbHON
' XUMUYECKUE PEaKIun https://m.edsoo.ru/7f41837c NEATEIbHOCTH
00ydJaronuxcs.
Utoro no pazneny 20
Paznen 2. Baskneiilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
Opranuzanus
Bosgyx. Kucnopon. bubmmoreka [JOK paboThI

2.1

[Tousitre 00 okcumax

https://m.edsoo.ru/7f41837c

oOyuaromuxcs ¢
MOJIy4aeMOU Ha



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

YPOKE COLIMAIbHO
3HAYUMOU
uH(popmanuen —
WHULIMMPOBAHUE €€
00CyXIeHMS,
BBICKa3bIBaHUE
00yJaroIuMucs
CBOETO MHEHHS 110
ee MoBoAY,
BbIPa0OTKa CBOETO
OTHONIEHUS K HEW.

Bxirouenue B ypok
WUTPOBBIX MPOLETYP,
KOTOPBIE TOMOTAtOT

MOJIEPKaTh
MOTHBALIHAIO
Bonopona.Ilonsitue o bubnuoreka [JOK
2.2 8 00yJaronuxcs K
KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c .
MOJTYYCHHUIO 3HAHUH,
YCTaHOBJICHUE
JI0OpOKeNIaTeIbHO M
aTMocdepsl Ha
ypOKe.
AKTHUBU3AIUI
Bona. PactBopsl. .
bubmuoreka [JOK [103HABATEJIbHOMN
2.3 ITousttre 00 5
https://m.edsoo.ru/7f41837¢c IeITeIbHOCTHU
OCHOBAHMAX
oOyJaronuxcs.
2.4 OCHOBHBIC KIIACCHI 11 bu6moreka [JOK [Ipumenenue Ha



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HEOPraHU4YEeCKUX
COEIMHEHUN

https://m.edsoo.ru/7f41837¢c

ypOKe paboThl B
napax, KoTopast yauT
00yyJaronuxcs
KOMaHJHOU paboTe
Y B3aUMOJICVICTBHIO
C IpyruMu
00yJaronuMucs.

Hroro no pazneny

30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoauyeckasi cucrema xummuiyeckux 3;1eMeHToB [I. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE Pe€aknumn

Opranuzanus
paboThI
00yJaronuxcs ¢
MOJy4aeMoi Ha

[Tepuonuueckuii YPOKE COLIMATBHO
3aKOH U 3HaYNMOM
[Tepuoanueckas nHpopManuen —
3.1 CHCTEMA XMMHYECKUX 7 bubmorera [IOK WHULIMMPOBAHUE €€
https://m.eds00.ru/7f41837¢
anemenToB 1. 1. 00CYyXICHHS,
Mennene-eBa. BBICKA3bIBaHHE
Crpoenue atoma oOydaromumMucs
CBOET0 MHEHHS T10
ee MoBOY,
BBIPaOOTKa CBOETO
OTHOIIICHHUS K HEMl.
3.2 XHUMHUUYECKast CBA3b. 8 bubnuorexa LIOK IIpuBneyenue

OKHCIIUTEILHO-

https://m.edsoo.ru/7f41837c

BHHUMAaHHA K



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTaHOBHTEJIbHBIC oOcyxmaemMoii Ha
peakuuu ypoxe uHpopmarmu,
AKTUBU3alIUs
[M03HABATEJILHOMN
JCSITEIBHOCTH
bu6mmoreka [IOK
Hroro mio paszeity 15 https://m.edso00.ru/7f41837c
PesepBHOE BpeMs 3 brbmorexa [IOK
https://m.eds00.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

n/n

HaumenoBanue pa3aeiioB u
TEM IMPOrpaMmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypcsl

Buasbl
AeSITeIbHOCTH
o0yuarouuxcsi ¢
yueToM padoueit
NMPOrpamMMbl
BOCIIMTAHUSL.

Paspnen 1. BemecTBo 1 XuMHYecKHe peaKIUH

11

[ToBTOpEeHME U yrayoneHue
3HAHUI OCHOBHBIX Pa3/ICJIOB
Kypca 8 Kiacca

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

[IpuBneuenune
BHUMAaHMS K
00cyxaaemMoit Ha
ypoke
nHpopmaruy,
AKTUBU3ALM
IMO3HABaTeILHOMI
IeITEJIbHOCTH.

1.2

OCHOBHBIC 3aKOHOMCPHOCTH
XUMHNYCCKHUX peaKI_[I/Iﬁ

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Opranuzanus
paboThI
00yJaronuxcs ¢
MoJIy4aeMou Ha
ypoke
COIMAJILHO
3HAYUMOU
uHpopManuei —
WHUIUUPOBAHUE
ee 00CyX/IeHuU ,



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

BBICKa3bIBaHUE
00yJaroIuMHUCs
CBOETO MHEHHS
10 €€ MOBOJY,
BbIpa0OTKa
CBOETO
OTHOILIEHUS K
HEW.

IIpumeHeHne Ha
ypOKe paboThI B
napax, Kotopast

UT
DIEeKTPOIUTHYECKAS v
bubnuotexa [JOK 00yJaronmxcst
1.3 IUCCOLMALINA. XUMHUYECKIE 8 N
https://m.edsoo.ru/7f41a636 | KOMaHIHOU
peaKkIny B pacTBOpax
pabote u
B3aHMOJEHCTBUIO
C IPYTUMHU
00yJaroIUMUCS.
Hroro mo pazgeny 17
Pa3znen 2. HemeTa/JILI M X COeANHEHHUS
[Ipusneuenune
BHUMAaHUS K
OO0111ast XapaKTepUCTHKA o0CcyXmaemMoil Ha
P P bubmuoreka [JOK "
2.1 XUMUYECKUX HJIEMEHTOB 4 ypoke
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorens uHpopManuy,
aAKTUBHU3AIIH

IMO3HABaTEIbLHOMN



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

JACATCIIBHOCTMH.

2.2

OOmast xapakTepuCcTUKa
XUMHYECKUX daeMeHTOB VIA-
rpynmnsl. Cepa u eé
COCTMHCHUS

bu6mmoreka [IOK

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

IIpumeHeHne Ha
ypOKe paboThI B
napax, Kotopas
YUUT
00yJaronmxcst
KOMaHJIHOM
pabote u
B3aNMMOJICHCTBHUIO
C IPYTUMHU
00yJaroIUMUCS.

2.3

OOmiast xapakTepuCTUKa
XUMUYECKUX JIeMEeHTOB VA-
rpynnsl. A30T, pocdop u ux
COCIIMHCHUS

bu6moreka [IOK

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

Opranusanus
paboThI
00yJaronuXxcs ¢
MOJTy4aeMou Ha
ypoke
COILIMAJIBHO
3HAYMMOU
nHpopManuen —
WHUIIMMPOBAHHE
ee 00CyXIeHuU ,
BBLICKa3bIBaHHE
oOydaromumucs
CBOEro MHEHHUS
IO €€ MOBOIY,
BbIpaboOTKa
CBOETO



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

OTHOIIIEHUS K
HEeu.

24

OO01as XxapakTepucTUKa
XUMHYECKUX 371eMeHTOB IV A-
Ipynnsl. YTiaepoa U KpeEMHUN
U UX COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

IIpumeHeHne Ha
ypOKe paboThI B
napax, Kotopas
YUUT
00yJaronmxcst
KOMaHJIHOM
pabote u
B3aHMMOJEHCTBHIO

C IpyruMu
00yJaroIUMUCS.

Hroro no pazneny

25

Pa3nena 3. Merasiibl M X cOeANHEHHUS

3.1

OO011Ke CBOMCTBA METAJLIOB

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

[IpuBnedenue
BHUMAaHHUS K
00cyxaaemMoit Ha
ypoKe
uHpopMmanuu,
AKTHBHU3AIHSI
M03HaBaTEIbHON
JEeSITeIIbHOCTH.

3.2

Baxneiinme MeTauisl U UX
COEIMHEHUS

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

[Ipumenenne Ha
ypoke paboThI B
napax, Kotopas

YUUT



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

00y4aromuxcst
KOMaHIHOH
pabote u
B3aHUMOJICHCTBHIO
C ApYTUMHU
00yJaronuMucs.

Hroro no pazneny

20

Paznen 4. Xumus u okpy»kaiomnias cpeaa

41 BemiecTsa n MaTepHasl B
' YKU3HU YeJIoBeKa

bu6moreka [IOK

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

Opranusanus
paboThI
00yJaronuxcs ¢
MOJTy4aeMou Ha
ypoke
COIMAJILHO
3HAYUMOU
nHpopManuen —
WHUIUUPOBAHUE
ee oOCyKIeHusl,
BBICKa3bIBaHUE
00yJarOIUMHUCS
CBOEr0 MHEHHUS
IO €€ MOBOY,
BBIpabOTKa
CBOETO
OTHOIICHHUS K
HEW.



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

Hroro no pazneny

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO YACOB
10 [TPOTPAMME

68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero oOpa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipeamer xumuu. Posie XumMum B KU3HA 1 bubnuorexa [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 brbmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTueckas padora Ne 1 «IIpaBuna paboTsl
3 B JIaOOpaTOPHUH U MPUEMBI OOpAIICHHS C 1 bubmorexa [IOK
pazop P part https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)
Uuctele BemecTBa u cMecu. CriocoObl bubnuorexa [JOK
4 . 1
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «PazneneHue
5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmorexa HOK
pHMED P https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnuoreka [JOK
6 A 1
TOMBL M MOMSEARE https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CMBOJIBI) 1 bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cloKHBIE BEllECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEICCTB.

bubnuorexa [JOK
10 Xummueckas Gopmyia. BareHTHOCTh aTOMOB htI';Isz:I/I;ImTecI;SO(])_.[ru If0d2eae
XUMUYECKUX IJIEMEHTOB
11 OTHocuTeNBHAS AaTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XHMHAYECKOTO AJIEMEHTA B bubmmoreka [{OK
COCTMHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosbs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKre U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XHAMHUYEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku ¥ ycinoBUs NPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUUYECKUX pPeaKImil https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Breruncnenus koandecTBa, MacChl BEIIECTBA MO bubnuoreka [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMU4eCKUX peakiuil
18 (coe I/IP(IEHI/I}IH A3JI0KCHUS 3a§e :HI/I}I bubmmorexa [IOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIM-IHIUKIIOIEIUCT. bubnuorexa LIOK
O000111eHIE U CUCTEMATHU3AIUs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTtponsHas padota Nel o teme «Bemecta bubnuorexa [IOK
1 XUMHUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech ra3os. CoctaB Bo3ayxa. bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

KI/ICJIOpOI[ — BJICMCHT U ITPOCTOC BCUICCTBO.

https://m.edsoo.ru/ff0d448e

Os3on
duznyeckre 1 XUMHUUYECKHIE CBOIICTBA
22 KHCI0poJia (peakuu OKUCIICHHS, TOPESHUE) bubmorera [JOK
p p - TOP ' https://m.edsoo.ru/ff0d4614
IMousarue 06 oxcumgax
CriocoObl osTy4eHus: KUCI0po/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubmmorexa [TOK
patop p ) https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenmoBoit 3 PeKkT XUMUIECKOM pPeaKIINu,
24 IIOHATHE O T(Z(bMOXI/IMI/I'—IeCKOM paBH:HI/II/I bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUYCCKHUX PEaAKIIHIX
Tomnuso (HedhTh, YTOab U METAH).
25 3ar HSHCI-EI/qul;OS a a, CII0COOBI iro bubmorera [JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonyuenne u cobupanue KUCIopoaa bubmorexa HOK
v . P poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
97 Boaopoa — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
08 du3NYECKUE U XMMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
bubnuoreka [JOK
29 I1
OHATHE O KHCIOTax H COTLIX https://m.edsoo.ru/ff0d50d2
Crnioco0bl mostyyeHHst BOAOPOaa B bubnuorexa [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o teme bubnuorexa [IOK
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«[lony4enue u cobupanue BOAOPOA,
W3yYEHHE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42

N bubnuorexa [JOK
32 MoustpHelil 006EM Ta30B. 3aKOH ABOTaApPO
p AP https://m.edsoo.ru/ff0d542¢
Brrunciienns 00b€Ma, KOJIMYECTBA BEECTBA
33 rasa I10 €ero U3BECTHOMY KOJHNUYECTBY BEIIECTBA bubnmorexa LOK
.. Y Y https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Brruncnenus 006EMOB Ta30B 10 YpaBHEHHTO
34 €aKIM1 Ha OCHOBE 3aKOHA 00BEMHBIX bubnmorexa LOK
P . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckre U XUMHUYECKHUE CBOMCTBA BOJIBI bubmmorexa LOK
& https://m.edsoo.ru/ff0d587a
bu6moreka [IOK
36 Cocras ocHoBanuii. [Torsarue 00 nHaAMKaTOpax
a p https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HEHACKIIIIEHHBIE PACTBOPLL. MaccoBas OIS bubmmorexa [IOK
Hl P PPl a https://m.edsoo.ru/ff0d5h40
BEIIIECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 o Teme
38 «[IpuroroBieHHE PACTBOPOB C OIIPEAEIEHHON bubmmorexa [TOK
p N . p p e https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora Ne2 no teme «Kuciopo. bubnunoreka [JOK
Bopaopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonyueHnue u XuMHU4YECKHE CBOMCTBA bubnuorexa [IOK

KHUCJIOTHBIX, OCHOBHBIX H aM(I)OTepHBIX

https://m.edsoo.ru/ff0d664e
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OKCHJ0B

42 OcHoBaHus: COCTaB, KIacCHU(pUKALIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHYECKHE CBOMCTBA KUCIIOT bubmmorexa [OK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuorexa [JOK
MOJTYy4YEeHUs, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 ['eneTnueckas cBsi3b MEXKY KJaccaMH bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 O06o001IeHre 1 cucTeMaTr3amys 3HaHUH httos://m.edsoo.ru/00ad9ch?
50 KounTpomnsnas padora Ne3 no teme "OcCHOBHbIE bubnunoreka [JOK
KJIACChl HEOPraHUYECKUX COSTUHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIACCHU(PUKAIIUU
51 XUMHUYECKUX 7eMeHTOB. [loHsTHE O rpynmax bubmmorexa [JOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIIEMEHTOB
59 Ilepnoanueckunii 3akoH u Ilepnoauueckas bubnuorexa [IOK

CUCTEMA XUMHUYCCKUX JJICMCHTOB I[ n.

https://m.edsoo.ru/00ada52c
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Meuneneena

53 [Tepronsl, TPYIIIBI, ITOATPYIIIIEL bubnmorexa LOK
P > TPYTIIB, by https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuorexa [JOK
M3oTtomsr https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 000JI0UYEK aTOMOB
55 anemeHToB Ilepuonnyeckoit cuctemsr J. U bubmorexa HOK
proa T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTUKa XUMHYECKOTO dJIEMEHTA 110
56 ero mnoJjioxxenuto B Ilepuoamyeckoii cucteme /1 brbmorexa [TOK
proa ’ https://m.edsoo.ru/00ada824
U. Menneneena
3navenue [leproanueckoro 3akoHa s
57 a3BUTHSA HAayKu U npaktuku. 1. 1 bubmorera [JOK
p YK B p _ I https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, IEaror U rpakIaHuH
PesepBurlii ypok. O0001IEHIE 1
58 CHCTIe)MaTHSZEHH 3HaHI/H7IIH / Beepoccuiickas bubmmorexa TTOK
P https://m.edsoo.ru/00adb33c
poBepoyHas pabora
KontponbHas padoTta Ned4 o reme «CtpoeHue
59 aroMa. XUMHA4YeCKas CBA3b» / Becepoccuiickast bubmmorexa [IOK
’ p https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
61 n
OHHA XHMHIHCCKAA CBASH https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
62 KoBanenTHas nossipHas XaMu4eckasi CBsI3b

https://m.edsoo.ru/00adaab8
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bubmuoreka [IOK

K 1
63 OBAJICHTHASI HETIOJIAPHAsE XUMUYECKasl CBS3b httos://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
4 1
6 Crenens, oxuceHi https://m.edsoo.ru/00adae28
65 OKHUCIINTEIILHO-BOCCTAHOBUTEIILHBIE DEAKIIUN 1 bubmaorexa [IOK
peax https://m.edsoo.ru/00adb076
bubmmoreka [IOK
1
66 OKUCIUTENN U BOCCTAHOBUTEIHU httos://m.edsoo.ru/00adb076
Pesepsusblii ypok. O000IIIEHNE 1
67 CHCTEMaTmZEm 3HaHI/II;IH 1o treme «CtpoeHue 1 bubmmorexa LOK
™ https://m.edsoo.ru/00ad9cb2
aToMa. XUMHAYECKas CBSI3b»
68 PesepBHblit ypok. O60011eHE U 1 bubnuoreka [JOK
cucTeMaTu3anys 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU CBOWICTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 Bubamorexa [JOK
P p https://m.edsoo.ru/00adb6b6
(507 (001 ()):!
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca
Bxonnas koHTposbHas paboTa.
5 Knaccudukanus XuMHUYECKUX peakuui Mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
7 eaku. IToHsITHE 0 TOMOT'€HHBIX U 1 bubmorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
8 [loHsATHE O XUMHUUYECKOM PAaBHOBECHH. 1 bubnuorexa [IOK
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@DakTOpBl, BIUAIOIIHAE HA CKOPOCTh
XUMHYECKON PCaKIun U MOJIOKCHUC
XHUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28¢c

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmorexa [IOK

XUMHUECKHE CBOMCTBA HA MTPUMEPE XJI0pa

9
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2MEKTPOIIUTUUECKON JUCCOLMALIUH. bubnuorexa [JOK
CunbHbI€ U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LHOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEACTABIICHUIT 00 bubmmorexa [OK
o pez https://m.edso0.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XHUMHYeCKHEe CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIIEKTPOIUTHUECKON bubmorexa HOK
e p https://m.edso0.ru/00add8b2
IUCCOLINALINT
14 ITonsarue o ruaposnuse coueit bubmmorexa TTOK
AP https://m.edso0.ru/00add9d4
bu6mmoreka [JOK
15 00600 7|
ODIICHHE H CHCTEMATHAIHA SHAHHIH https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenue bubnuoreka [JOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KounTtponsnas pabora No2 mo teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS Eubmorexa IOK
p A HHAHHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 OO1as XxapakTepucTUKa raJIoreHOB. bubnuoreka [JOK

https://m.edsoo.ru/00addfe2
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Xnoposogopoa. CossHast KHCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MOJyUYCHUE bubmorexa HOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTtuyeckas padora Ne 2 o reme
20 «ITomyyeHnue COJISTHOM KUCIIOTHI, H3YYCHUE bubmorera [JOK
o ik https://m.edso0.ru/00ade348
e€ CBOWCTBY»
Berurcnenus o ypaBHEHUSM XUMHUYECKUX
21 €aKIIMi, €CIIM OJIMH U3 PearcHTOB JaH B bubmotera [JOK
p ’ p https://m.edso0.ru/00ade488
M30BITKE
29 OO6mrast xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOU(UKAIIUU CEPBI.
23 Haxo>1<p €HHUE Cepbl I/I(beé coe I/IHCEII/II‘/JI B Bubnmorexa [IOK
a P f[ https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XHUMHUYECKUE PEAKIUH, JISKAINE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOITy4eHus
. bubmuoreka [JOK
26 CEPHOM KUCIOTHI. XUMHUYIECKOE
B https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUSIMU CEepBI
97 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK

MPOIYKTa peaKkuu

https://m.edsoo.ru/00adec8a
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OO0mas XxapakTepucTuka IeMeHTOB V A-
rpyImisl. A30T, pacCpoCTpaHEHUE B

bu6mmoreka [{OK

28
npupoje, GU3nIecKne U XUMHUECKUE https://m.edsoo.ru/00adeea6
CBOICTBa

29 AmMHaK, ero GU3NIeCKue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA, ITOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpaxTnueckas padota Ne 3 o Teme

30 «[lomyuenne amMmmuaka, U3ydeHHe ero bubmorexa HOK

T ek https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH

32 aMMOHMUS B KAYE€CTBE MUHEPATIbHBIX bubnuoreka [IOK
ynoOpenuii. XuMuieckoe 3arpsa3HeHue https://m.edsoo.ru/00adf518
OKpY’Kalolllel cpeibl COeAMHEHUIMHU a30Ta
Docdhop. Oxenn dbocdhopa u

33 (boc:li))o pHa;I KI/ICJ'I(}))Ta (b(bI/II)BI/I(‘I\COCKI/Ie u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue GpocdaToB B Ka4ECTBE
. bu6mmoreka [JOK
34 MHHEPAJIbHBIX YI00pEeHUH. 3arps3HeHNE
. https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu

35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnuoreka [JOK
(bu3UYecCKre U XUMHUYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUUYECKHE CBOMCTBA. JKOJOTUYECKUE bubmuoreka [JOK

pOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepoaa (1V)

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

37 YTOMbHA KNCTOTA 1 € MR https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme BuGmorexa [OK

38 "TlonyueHe yrieHeioro rasa. https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakiiys Ha kapOoHaT-HOH"
[TepBoHauaNbHBIE TIOHATHUS 00

39 OpPraHMYECKUX BEIIECTBAX KaK O bubnmorexa LHOK
S — https://m.edsoo.ru/00ae054e

40 Kpewmuuii u ero coeannenus Bubamorexa [IOK

https://m.edsoo.ru/00ae080a

[IpakTueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuorexa [JOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonTtponbHas padota Ne3 o teme

42 «Baxnelimue HeMeTauIbl U UX Bubmmorexa [IOK
SS— https://m.edsoo.ru/00ae0el8
OO01as XxapakTepUCTUKa XUMUYECKHX

43 3JIEMEHTOB — METAJLUIOB. Merannndeckas bubnuoreka [JOK
CBSI3b M METAJUIMYECKAs KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. GuU3nyYECKUe CBOMCTBA METAIJIOB
XUMUYECKHE CBOWCTBA METAILJIOB.

44 DNEKTPOXUMHUYECKUH Psij HAIPSDKEHUIM bubmorexa HOK
MCTATIOR https://m.edsoo.ru/00ae1156
OO11re cnocoObl MOTyYeHUsT METAIIIOB.

45 CrnnaBel. BerancneHus mo ypaBHEHUSIM Bubmmorexa LIOK

XUMHUYCCKUX peaKHHﬁ, €CJIM OJUH U3

https://m.edsoo.ru/00ael156
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pEeareHToB COJAEPKUT IPUMECU

46 [TonsiTHE O KOPPO3UH METAIIIOB bubamorexa [OK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

41 [lenotrbte MeTAMIL https://m.edsocI)_.[ ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmmorexa [TOK
https://m.edsoo.ru/00ael4b2

49 [[ler0uHO3EMENBHBIE METAITBI — KaJIbLIHI bubnuotexa [JOK

W Maraui https://m.edsoo.ru/00ael5e8

50 Baxxnenmme coeTUHEHUS KBTS bubmmorexa TOK
https://m.edsoo.ru/00ael5e8

51 O00011IeHNE U CUCTEMATHA3ALMS 3HAHUHA

59 JKEcTKoCTh BOABI M CIIOCOOBI €& bubnuorexa [JOK

YCTpaHEHHUS https://m.edso0.ru/00ae1886
[Ipaktrueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOIBI 1 METOIBI €6 bubmmorexa [TOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bu6mmoreka [JOK
>4 Adtiomuiii https:// m.edsoc%.I ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64

56 Weneso bubmuoreka [JOK
https://m.edso00.ru/00ae1d86

57 Oxcunpl, THAPOKCH B U conu xkene3a (1) u bubmuoreka [JOK

xenesa (I11) https://m.edsoo.ru/00ae35e6

58 O0o001IcHNEe B CHCTEMATH3alKs 3HAHU I



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[Ipaktudeckas padora Ne 7. Pemenue

59 IKCIEPUMEHTAIBHBIX 33124 TI0 TEME 1 bubmmorexa [TOK
. https://m.edsoo.ru/00ae3de8
«BaxxHeumme MeTaJIbl ¥ UX COCTMHEHUS
Brruncnenus mo ypaBHEHUSM XUMHUYECKHX
€aKIUi, eCIIM OJUH U3 PearcHTOB JaH B
60 fl36I)ITKe WA COJlep)KI/ITI:'IpI/IMCCI/I. 1 brbmmorexa [OK
. https://m.edsoo.ru/00ae1750
Breraucienus MaccoBoi 0JIM BBIXO/Ia
MPOAYKTA PEAKIIHI
61 O060011IeHe U CUCTEMAaTHU3aIUs 3HAHHUHA 1
62 KonTtponbnas pabora Ne4 no teme 1
«BaxHeuie MeTajlibl U UX COSAUHECHUS
63 BeniecTBa n maTtepualbl B MOBCEAHEBHOM 1 bu6moreka [IOK
JKU3HU YEJIOBEKa https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubnuorexa [JOK
cpenpl https://m.edsoo.ru/00ae4270
65 PoJsib XuMuu B penieHun 3K0JI0THYECKUX 1 bubnuoreka [JOK
npoosieM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTu3alys 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0001LIEHNE U 1 bubnuorexa [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuorexa [IOK
cUCTEMAaTU3alys 3SHAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJabTATHI 0CBOEHHUsI OCHOBHOI
0o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111€ro
o0pa3zoBaHus

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHUMHYECKHUX TIOHSATHNA: aToOM,
MOJIEKYJIa, XUMHUYECKHH DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHTENIbHAsE aTOMHasi W MOJICKYJSIpHAas Macca, KOJIMYECTBO
BEIIIECTBa, MOJIb, MOJISIPHAsT Macca, MaccoBasi JOJs XHMHUYECKOTO
3JIEMEHTa B COCIMHEHUHN, MOJISIPHBIA 00BEM, XUMUYECKasT pEaKIus,
Kiaccuukanus —peakuil: peakuuu COCIWHEHMs, pPEaKIuu
pa3NioKEHUs, PEaKIMKM 3aMEIICHHS, PEakluu OOMEHa, 9K30- H
SHJOTEPMHUUYCCKHE PEAKIMH, TeIUIOBOW d(D(PEeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs KOHIIEHTPAlKsl) B pacTBOPE

1.2

HUIITIOCTPHUPOBATHE B3AMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHI U
IIPUMCEHATh O3TH TIOHATHUA IIpU OIHMCAaHHM BCIICCTB H HX

MpEeBpaIleHUN

1.3

HCIIOJIb30BaTh XUMHWYCCKYIO CUMBOJIUKY [JIA COCTABJICHUA (I)OpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpPaHCHUSA MACChbl BCHICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISAPHOI'O YYCHUA, 3dKOHa

ABoraapo

1.5

OonpeCACiisITb BAJICHTHOCTb aTOMOB 3JIECMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUEC pPCaKIUU (HO qUCIIy U COCTaBY




Y4YaCTBYIOIIMX B PEaKIMH BEUIECTB, 10 TEIII0BOMY 3(h(deKTy)

1.7

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYKO MaccChl

BCIICCTB

1.8

BBIYUCIIATH MACCOBYIO JIOJIF0O XUMHUYECKOTO 3JI€MEHTa 1o (opmyre

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

MPUMEHSTh  €CTECTBEHHOHAYYHBIE  METOJbl  TIO3HAHUSA  —
HaOMIOZICHUE,  WU3MEpPEHUE,  MOJCIMPOBAHUE,  DKCIEPUMEHT

(peanbHBIN U MBICIICHHBIN )

I[Io Teme: «BaxHelmme NpPEeICTAaBUTENN  HEOPraHWUYECKHUX

BECIICCTB»

2.1

PaCKprIBaTb CMBICII OCHOBHBIX XHMHYCCKHX TTIOHSTHH: OKCHI,

KHcCj0Ta, OCHOBAHHUEC, COJIb

2.2

OTIPEeNATh MPUHAAICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy

coeMHeHu 1no popMynaam

2.3

KJIaCCU(UIMPOBATH HEOPTaHUYECKUE BEIIeCTBA

2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIECTB  pA3IMYHBIX  KJIACCOB,  IOATBEP)KAas  OIMHUCAHUE
MpUMEpaMHi  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIHUX

XUMHUYCCKUX peaKuHﬁ

2.5

IIPpOrHO3HUpPOBATb CBOIiCTBa BC€OICCTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHWA XHUMHYCCKHX

MIPEBPALLEHUIN B PA3INYHBIX YCIOBUSAX

2.6

ClIeJOBaTh IpaBWJIaM II0Jb30BAaHUS XUMHUYECKOW IOCYIOM U
1a0opaTOpHBIM 00OPYIOBaHUEM, a TAKXKe IpaBUiIaM 0OpalleHus ¢
BEUIECTBAMHU B COOTBETCTBUM C HUHCTPYKLMSAMH IO BBIIOJHEHHIO
71a00paTOPHBIX XUMUYECKUX OIBITOB 10 MOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOIa U KUCIOPO/a), TPUTOTOBIICHUIO
pacTBOpPOB C OIPEAEIEHHONM MAacCOBOM JIOJIEM pPACTBOPEHHOIO
BEII[ECTBA, IUNIAHUPOBATH U IIPOBOJUTE XUMHUUYECKHUE SKCIIEPUMEHTBI
[0 PACIIO3HABAHUIO PACTBOPOB MLIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JakMyc, (heHoNPTaTCHH, METUIIOPAHXK U JPYyTrHe)

2.7

IpOBOAUTDH paC‘{éTBI 0 YpaBHCHUIO XUMHYECKOM pcaknuu




IIo Teme: «Ilepmomuueckuit 3axkoH u Ilepuoauueckas cucrema
xumudeckux snemeHtoB JI. . Mennaeneea. CTpoeHue atoMoB.
Xumugeckas CBSI3b. OKHCANTENHHO-BOCCTAHOBUTEIIbHBIE

peaKium»

3.1

PaCKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHITUM: SIPO aTOMa,
SJIEKTPOHHBIM CJIOW aroma, aroMHas OpOWTadb, paguyc aToma,
XUMUYECKasl CBSI3b, MOJISIpHAS W HEMOJIApHAs KOBAJCHTHAsl CBA3b,
AIEKTPOOTPUIIATEILHOCTh, MOHHAS CBSI3b, WOH, KAaTHOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

OTIUCHIBATh " XapaKTepru30BaTh TaOIMYHYIO bopmy
[lepuoaudeckoil CHCTEMBI XHUMHUYECKHX DJEMEHTOB: pa3inyaTrh
MOHATUS «TJaBHasg moarpymnma (Arpynma)y U «mobouHas

noarpynna (brpymnmna)», «Maibie» 1 «00IbIINE» EPHO/IbI

3.4

packpsiBaTh cMbich [leproanueckoro 3akona J[.M. Menneneesa:
JNEMOHCTPUPOBATh IOHUMAHUE TEPHOJUYECKON 3aBUCHMOCTH
CBOMCTB XMMHYECKHUX DJJIEMEHTOB OT UX TMOJOXEHUS B

[Tepuoanueckoii cucreme

3.5

COOTHOCUTh O0O0O3HauYeHHUs, KOTOphIE WMEIOTCA B TabIuUIe
«Ileppognyeckass cucrema xXuMuUueckux anemenros ..
MenpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMK CTPOCHHS aTOMOB
XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsia sjapa, oOIIee 4YHCIo

OJICKTPOHOB U pacHpCACICHUEC UX 110 JICKTPOHHBIM CJ'IOHM)

3.6

ONpeCAc/IATh CTCIICHb OKHUCJICHUA OJIEMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

3.7

OIIPCACIIATh BUI XUMHWYECKOH CBSI3HU (KOBaHeHTHaH n I/IOHHaSI) B

HCOPraHUYCCKUX COCINHCHHAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOIO 00111€Tr0
o0pa3zoBaHus




IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKkus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATUN: PacTBOP,
AJIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHIECKAS JUCCOIHAIIHS,
peaKuyu MOHHOTO OOMEHa, KaTalIn3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTuMbIe u HEOOpaTUMBbIC peakiuu,
OKHCITUTEILHOBOCCTAHOBUTEILHBIC peakuum, OKUCITUTEIb,
BOCCTaHOBUTENb, OKHUCIEHWE M BOCCTaHOBJIECHHE, AJJIOTPOIIHMS,
aMm(oTepHOCTh, XUMHUYECKas CBsI3b (KOBAJICHTHAas, HWOHHAs,
METaJUTMYECKas), KPUCTaJUIMUecKasi PeméTka, CIUIaBbl, CKOPOCTh

XUMUYECKON PEaKLun

1.2

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUHN U
OPUMCHATL OTU TIOHATUA TIIPU ONHMCAaHWM BCHIECTB H©U HX

MpeBpaIeHUun

1.3

COCTaBIIATh YPaBHEHUS AJIEKTPOJIUTUYECKON AUCCOIMALIUN KUCIIOT,
LIEJI0YEH U COJIEW, MOJHBIE U COKPAIIEHHBIE YPaBHEHUS PEaKLUd

HOHHOTI'O 0OMeHa

1.4

pacKpeiBaTh  CYIIHOCTh  OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPEACTBOM COCTABIICHUS MIIEKTPOHHOTO OajlaHca 3THX

peakuui

1.5

IPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PEeaKINU

Ilo Temam: «Hemeramnel u ux COCIUHCHUA» U «MeTaiiel 1 BX

COCAUHECHUS»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOmME W  crenupuIecKue
XUMUYECKHE CBOMCTBA TPOCTBIX W  CIIOXKHBIX  BEIICCTB,
HOJTBEPK/Iasi ONKCAHHE MPUMEPAMH MOJICKYISPHBIX U HOHHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YPpaBHCHUSA peaKHHﬁ, MOATBCPKAAOIIN X
CYILICCTBOBAHHUC TEeHETUYECKOM  CBS3H MCXKAY  BCIICCTBaAaMU

Pa3JINYHbIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOCHHA, BO3MOXHOCTH MPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX

2.4

CJICAOBATh IIpaBHJIaM IIOJIb3OBAHUA XUMHUYECKOH HOCY}IOﬁ n




1a00pPaTOPHBEIM 000PYAOBAHHUEM, a TAKXKE MMPaBUIIAM OOpaIIeHUS C
BCIICCTBAMU B COOTBCTCTBHU C HMHCTPYKHHAMU 11O BBITOJHCHHUIO
Ha60paTOpHI)IX XUMHUYCCKHX OIIBITOB 110 IMOJIYYCHUIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a)

2.5

IMPOBOAMTDL PCAKIOWH, INOATBCPIKAAIOIINC Ka4eCTBEHHBI COCTAaB
Pa3IMYHBIX BCHICCTB: PACIIO3HABATL OIILITHBIM HYTGM XJiopuna-,
Opomua, woama, KapOonar, ¢ocdar, cumkar, cyabdar,
TUAPOKCUIUOHBI, KATUOHBI aMMOHWS, NOHBI U3YUYCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHYeckux mnoHsTui: [IJK

BCIICCTBA, KOPPO3HA MCTAJIJIOB

3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MBIC.]'H/ITGJ'IBHOﬁ OCATCIIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIIHIo,
BBISABJIICHHUC HpI/I‘—II/IHHO-CHe,ZICTBeHHBIX CB$[36171 — I I/I3y'-IeHI/I$[
CBOWCTB BEIIECTB M XMMHUYCCKUX PEAKIUI; eCTECTBEHHOHAYYHBIC
METOJbI MO3HAHUS — HAOJIOJICHUE, M3MEpPEHUE, MOJICIHPOBAHHE,

AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poib XUMUY B )KU3HU YEJIOBEKA. XUMUSA B CHCTEME HayK.
Tena u BemectBa. dusnyeckrue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE

BCIICCTB

1.2

ITonarue o METOJaX IIO3HAHUsI B XHMMMHHU. Yucteie BEIICCTBA W CMCCH.

Crioco0bl pazneneHust cmecei

1.3

AToMEI T MOJICKYJIBI. Xumndaeckrue 3jaeMeHThl. CHMBOJIBI XUMHYECKUX
OJICMCHTOB. HpOCTBIe N CJIOXHBIC BCHICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG

Y4ECHHUE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCT aTOMOB XMMHMUYECKHUX DJIEMEHTOB.
3aKkOH MOCTOSHCTBA cocTaBa BemiecTB. OTHOcHUTENIbHAsh aTOMHas Macca.
OtHocuTenbHasE MOJIEKYNIApHas Macca. MaccoBas 071 XUMHYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonunuecTtBo BemectBa. Mosb. MossipHast macca. B3auMocCBsi3b KOJIMUECTBA,
MacChl U 4HUCJa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€tel mo (opmynam

XUMHNYCCKHX COCI[I/IHCHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKUE SBIICHUS. XUMHUUECKas peakuus U e€ MpU3HaKU.
3aKOH  COXpaHEHHMs  MacChl  BEIIECTB. XUMHUYECKHE  YpaBHEHHS.
Knaccudukanuss XuMudeckux peakuuid (COCAMHEHHUs, Ppa3JOXKEHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUH OSKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TMOCYIOH, C
npaBwiamMu paboTel B JabopaTopur U npuéMaMu oOpalleHus c
nabopaTopHbIM O00OpyJOBaHHEM, H3y4eHHE U ONHCaHHE (DU3HUECKUX
CBOMCTB 00pa3lioB HEOPraHMYECKHX BEIIECTB, HaONIOJIeHUE (PUINIECKUX
(naBneHue BOCKa, TassHUE JIbJA, paCTHpAaHUE caxapa B CTYIKE, KUICHHE U
KOHJICHCAIIUSI BOJIbI) U XUMUYECKUX (TOPEHHE CBEUH, MPOKATHMBAHUE METHOM

IIPpOBOJIOKH, B3aHMOJICHCTBHE Meja C KHCJ’IOTOfI) HBHCHHﬁ, Ha6J'IIO,[[CHI/Ie u




OMMCAaHHE TMPHU3HAKOB TMPOTEKAHHMs XHUMHYECKHX peakuuil (pasioxeHue
caxapa, B3aMMOJCHUCTBIE CEPHON KUCIOTHI C XJIOPHIOM OapHsi, pa3ioKeHUe
ruapokcuaa wmeau(ll) mpu HarpeBaHuu, B3aUMOJEHCTBHE Kele3a C
pactBopom comu menu(ll), m3yuenue crmocoOoB pasneneHus cmecedd (c
MOMOINBIO  MarHuTa, (WIBTPOBAHWE, BBIIAPUBAHHUE,  TUCTUIUIALMS,
xpomatorpadusi), MpoBeIeHNE OYUCTKH MMOBAPECHHOM COJIM, HAONIOJICHUE U
ONHMCAaHWE PE3YyJIbTATOB MPOBEJCHUS OIbITA, HUIIOCTPUPYIOMIETO 3aKOH

COXPAHEHHUS MaCChl, CO3aHNUE MOJIEIeH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxuelire npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — smeMeHT u mpoctoe
BeniecTBo. Haxoxaenue kucinopoaa B mpupoie, GU3NIECKUe U XUMUIECKHE
cBoiictBa (peakuuu roperus). Oxcuapl. [Ipumenenue kucnopoga. CrocoOsl
MOJIy9eHHs KHCJIOpoJa B Ja0OpaTOpHH M MPOMBIIIIEHHOCTH. KpyroBopot

Kucnopoza B mpupoze. O30H — aJuloTpoInHas MOAU(DUKALUS KUCIOpOa

2.2

TemoBoil 3 ekt XuMHUeCKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMHUUYECKHE peakuuu. TOMIMBO: yrojap U MeTaH. 3arpsA3HCHHE

BO3/IyXa, YyCHJICHUE MapHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOS

2.3

Bonmopon — anemenT u npoctoe BemiectBo. Haxoxxaenne Bogopoaa B MpUpo/e,
¢busnueckre M XUMHYECKHE CBOICTBA, NMPUMEHEHHE, CIOCOObI IMOJTy4EHHS.

Kuciote! u conu

2.4

MoutsapHbiii 00bEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoicTBa BOAbl. Bojga kak pacTBopuTenab. PacTBOpBIL.
Hacreimmennpie 1 HEHACHIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi 710Jis BeIecTBa B PacTBOpe. XUMUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponbs pacTBOpoB B mpupojie U B )KU3HU YesloBeka. Kpyrosopor
BOJIbI B IpUPOJE. 3arpsA3HEHHE NPUPOAHBIX BoJA. OXpaHa W OYHUCTKa

IpUPOAHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coeamHeHuil. Oxcuapl. Knaccudukarus
OKCHJIOB: coJieoOpa3yromiue (OCHOBHBIE, KHCIOTHBIE, amMOTepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Ousndeckue U XUMUYECKHE

CBOMCTBA OKCHJOB. HOJ'Iy‘IeHI/IC OKCHI0OB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE

OCHOBAaHUA. HOMeHKHaTypa ocHoBaHui. Duznueckue MU XUMHUYECKHE




CBOMCTBA OCHOBaHUM. [losryueHne ocHOBaHMM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucior. Ousndeckue u
XHUMHUYCECKHE CBOMcTBa KuciIoT. Psag aktmBHOCTH MeTauioB H.H. bekerosa.

[Tony4yenue kucinot

2.9

Conu. Homenknatypa coseir. dusndyeckue U XUMHUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enetmueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/II\/JI

211

XHWMHUYECKUN DKCIEPUMEHT: KAYECTBEHHOE OIPEACNICHUE COJep KaHUs
KHACJIOpOJa B BO3JyXe, MOJy4YeHne, coOOMpaHne, paclio3HaBaHUE M W3YUCHHE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aMMOJCHCTBHUS BEIIECTB C KUCIOPOIOM
W yCIOBHS BO3HUKHOBCHHSI W TIPEKpalieHWss TropeHus (moxapa),
O3HaKOMJICHHE ¢ 00pa3liaMu OKCHIOB M OTMCAaHUE WX CBOWCTB, MOJTydCHHE,
cobupaHue, paclo3HaBaHWE W HW3YYCHHE CBOMCTB BOJOpOaa (TOpeHue),
B3anMo/IeiicTBHE Botopoaa ¢ okcuaoM mean(ll) (Bo3MOKHO MCITOIb30BaHNE
BHJICOMATEpHasIoB), HAOIIOeHHE 00pa3IlloB BEIIECTB KOJIUYECTBOM | MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHMs] BEHIECTB C  Pa3iIMYHOM
PacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C ONpEeAeNEHHOW MaccOBOM
JoJiell  pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOABI C MeTaIaMU
(HaTpueM W KajbIieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPHATIOB),
OTpeJeNieHue PAacTBOPOB KHUCIOT U WIENOYEH C MOMOIIbI0 HHAWKATOPOB,
uccienoBaHue oOpa3lOB HEOPraHMYECKMX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOo/IeHUe HM3MEHEHHs] OKPacKd WHIUKATOPOB B pacTBOpax KHUCIOT H
nienouei, n3ydeHue B3auMoaeicTeus okcuaa meau(ll) ¢ pacrBopom ceproit
KHCIIOTBI, KUCJIOT C METajulaM{, DPEaKIHUil HeWTpaau3aluu, MOJTyYeHHEe
HEPACTBOPUMBIX OCHOBAaHMIA, BBITECHEHHWE OJHOTO MeETajula JAPYruM U3
pacTBopa CoJu, pelIeHHe SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelne

KJIaCCbl HCOPraHU4CCKUX COCHHHCHHﬁ))

[Tepuoauueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
JI.1. MenpaeneeBa. CTpoeHne aToMOB. XUMHUYECKask CBSI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCJIbHBIC PCAKITUN

3.1

[lepBpie TOMBITKH KIAacCUPUKAUKU XUMUYECKHX d1eMeHTOB. [loHsTHE O
TPYIIAax CXOJHBIX AJIIEMEHTOB (IIIEJIOYHBIE U MIETOYHO3EMENbHBIE METaJLIbI,
TaJIOTeHbI, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPble 00pa3yroT aMmQoTepHbIe

OKCUIBI U TUAPOKCHUIBI




3.2

Ilepnognueckuit 3akoH. Ilepuonnueckas cuctemMa XMMHYECKUX JJIEMEHTOB
.. MengeneeBa. KoporkomepuonHas u IIHHHONEPHOIHAS (HOpMBI
[Tepuonnueckort cucrembl xuMHueckux diemeHToB J[.M. MeHneneena.
IIepuoast u rpymnmbsl. @U3NYECKUA CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoJa v rpynribl 3JICMCHTA

3.3

Crpoenne artomoB. CoctaB aroMHbIX snep. W3orombl. DJIEKTPOHBI.
CtpoeHue »dIeKTPOHHBIX O000JI0YEK aTOMOB TMEpBbIX 20 XHUMHUYECKUX
anemeHToB llepnognyeckoit cucremsl JI.11. MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JIEMEHTA IO €ro MnojokeHuro B llepuommueckoit cucreme

.. Mengaeneera

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAIUIMYECKUX CBOWCTB IO TPYIIAM W MEPHOJIAM.
3nauenne Ilepuommueckoro 3akoHa u  Ilepuonnyueckoil  CHCTEMBI
XUMHUUYECKUX JIEMEHTOB IJIsl pa3BUTHUS Hayku U nipaktuku. [[.W. Menaeneen

— Y4YEHBIN U TpaXKJaHUH

3.5

XuMmuyeckasi cBsizb. KoBajneHTHas (MOJsipHas M HEMOJIApHAs) CBA3b.

BHCKTpOOTpI/IHaTCJ'IBHOCTI) XUMHYECKUX dIeMeHTOoB. MonHas cBI3b

3.6

CreneHb OKHCJICHHUA. OXuCINTEIIFHOBOCCTAHOBHUTEIIHHEIC pEaKIuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHA. OKHUCIUTEIIM U BOCCTAHOBUTECIIH

3.7

XUMUYECKUN OSKCIIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METaNIOB H
HEMETAJJIOB, B3aUMOJCHCTBHE THAPOKCUIA IIUHKA C PACTBOPAMU KHUCIOT U
IeJI0Yei, MPOBEJICHUE  OTIBITOB, WUTIOCTPUPYIOIIUX ~ [PUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  peaKIuil (ropenue, peaxkuuu

pa3ioKeHus, COeAMHEHNS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xumMHu4eckas pcaKknus. HOBTOpeHI/IC

1.1

Ilepnomnueckuii 3akoH. Ilepuonnyeckas cucTeMa XMMHUYECKHX DJIEMEHTOB
JI.1. Menneneea. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB XUMHUUYECKUX JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KAIHs, KAIbLM U

UX COCIMHEHHM B COOTBETCTBHH C IIOJOXKEHHEM DJIEMEHTOB B




[leprouueckoii CUCTEME U CTPOEHUEM MX aTOMOB

1.2

CrpoeHue BeniecTBa: BUABI XUMUYECKOH CBSI3U. THUIBI KPUCTAIUIMUECKUX
pElETOK, 3aBUCHMOCTh CBOWCTB BEIECTBA OT THUIA KPHUCTALIMYECKON
pEemETKH W BUJA XUMHYECKOW cBs3u. Kiaccupukanus ¥ HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXyHapOoJHasi U TpUBUAIbHAs). XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHWYECKUX

COGI[I/IHGHI/Iﬁ, rCHCTUYCCKaA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccudukanuss XMMHUYECKUX peakIUil M0 pa3iMyHbIM HpHU3HaKaM (110
Yucily MW COCTaBy YYaCTBYOIIMX B PpCaKOWHM BCUICCTB, IO TCIJIOBOMY
a¢hdexTy, M0 U3MEHEHHUIO CTETICHEH OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB, TI0
00paTUMOCTH, IO Y4YacTHUIO Karajau3aTopa). OK30- M HHAOTEPMUYECKUE
pE€aKknuu, TCPMOXUMHYCCKUEC YPAaBHCHUA. ITonsgrue o CKOpPOCTH XAMHYECKOH

peaknuu

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakuusax. [lonarue
O TOMOTEHHBIX M TeTEepOTeHHBbIX peakuusx. [loHATHE O XUMHUYECKOM
paBHOBecuH. DakTOphl, BIUAIOIIME HA CKOPOCTb XUMHUYECKOH peakuuu U

ITOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBECH A

1.5

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE — pEaKlUH, JJEKTPOHHBIM  OasaHC
OKHCJIUTEIbHO-BOCCTAHOBUTENBLHOM  peakiuu. (COCTaBIICHUE YpPaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUNd C HCIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OanaHca

1.6

Teopus ANEKTPOJUTHUECKON JIUCCOILIAAIINH. DIIEKTPOJIUTHI u
HEIJIeKTPOJUTh. KaTHOHBI, aHWMOHBI. MeXaHW3M JUCCOIMAIIMU BEIIEeCTB C
pa3IMYHBIMU BUAAMH XUMHYEeCKO# cBsi3u. Ctenenb aucconnanuu. CUabHbIE
1 cnabble JIEeKTPOIUTHL. Peaknuu MOHHOTO oOMeHa. YCIIOBUSI MPOTEKAHHS
peakuuii MOHHOTO OOMEHA, MOJHBIE U COKpPALIEHHBIE HOHHBIC ypaBHEHUS
peaknuii. CBOMCTBA KMCJIOT, OCHOBAaHUH U COJICH B CBETE MPEACTABICHUIN 00
ANEKTPOJIUTUYECKOW Juccoruanuy. KauecTBeHHbIC peakIMM Ha HOHBIL.

[TonsTue o ruaponuse coyien

1.7

XHUMHUYECKUUN SKCIIEPUMCHT: O3HAKOMJICHHEC C MOICISAAMU KPUCTAJUINYCCKUX
peIJ_IéTOK HCOPraHNYCCKUX BCUICCTB — MCTAJIJIOB U HEMCTAJJIOB (rpa(bI/ITa n
anMasa), CJIOKHBIX BEIICCTB (xnopnz[a HanI/IH); HUCCICA0OBAHUC 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOMH pcakuun OT BO3JIEHCTBUA Pa3JINIHBIX (baKTOpOB;

HCCIICAOBAHUC  JJICKTPOIPOBOJHOCTH  paCTBOPOB  BCIICCTB, IMpoLECCa




JUCCOLMALMU KUCJIOT, ILIeno4ed U cojiell (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TPOBEACHUE OIBITOB, HIUTIOCTPUPYIOUINX MPHU3HAKH
MIPOTEKAHUS peaklUUii MOHHOro oOMeHa (0Opa30BaHUE OCAJKa, BbIICICHUE
raza, oOpa3oBaHHME BOJBI); OIBITOB, HUTIOCTPUPYIOUINX PUMEPHI
OKHUCIIUTEIBLHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuuu
pas3oKeHUs, COCAMHEHMs); PACHO3HABAHME HEOPraHMYECKUX BEIIECTB C
IIOMOIIIBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC SKCIICPHUMCHTAJIbHBIX

3aaa4

Hemerannsl u nx COCIMHCHU A

2.1

OO6mrast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (usmueckue CBOMCTBA
MPOCTBIX BEIIECTB — TraJIOTCHOB. XMMHUYECKHE CBOWCTBA HA IIPHMEpE XJopa
(B3auMoelicTBHE ¢ MeTalllaMu, HEMETaJUIaMH, [IeJIo4aMi ). XJI0POBOJOPO/I.
CoistHasg KHCJIOTAa, XHUMHYCCKHUC CBOfICTBa, MMOJIYdCHHUE, TIPUMCHCHUC.
JelicTBue xjopa U XJIOPOBOJOPOJia HAa OPraHu3M uYeJoBeka. Baxkneumue

XJIOPHUABI 1 KX HAXOXIACHUC B IIPUPOJLC

2.2

O6mras xapakrepucTtuka aeMeHToB VIA-rpynmbel. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrpoeHne U (uU3NYECKUE
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOPOJA U CEpbl. AJUIOTPOIHBIE
MOAU(UKAIIMK KHUCJIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBAa  CEpbl.
CepoBosiopoa, crpoenue, GU3MYECKUE M XUMHUYECKHE CBOMCTBA. OKCHIIBI
Cepbl Kak NPEICTaBUTENIM KUCIOTHBIX OKcuaoB. CepHas KHCIOTa,
¢usznueckue W XUMHYECKHUE CBOWCTBa (0OLIME Kak MpeAcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). XUMHUYECKUE PEeaKlUH, JIekallue B OCHOBE
MIPOMBIIIIJIEHHOTO CMoco0a TMONyYeHUs: CepHOU KHCIOThl. [IpumeHeHwUe.
Conu cepHOM KHUCIOTHI, KAauyeCTBEHHas peakluus Ha Cyib(aT-HuoH.
Haxoxpaenue cepol U e€ coennHeHuil B pupoie. XUMHUUYECKOE 3arpsi3HeHUe
OKpYKaroIlel cpeibl COeTUHEHUSIMU Cepbl (KHCIOTHBIE T0K/HU, 3arpsa3HEHHE

BO3/lyXa ¥ BOJJOEMOB), CIIOCOOBI €T0 MPEIOTBPALICHHUS

2.3

OOmiast xapakrepuctuka 1eMeHToB VA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHHUA. A30T, paclpoCTpaHEHHE B
npupoje, (uznyeckue M XUMHUYeckue cBoiictBa. KpyroBopoT aszora B
npupoje. AMMHUAK, ero (U3NYECKUEe U XUMHUYECKUE CBOMCTBA, MMOJyYeHUE U

NPUMCHCHUC. Comn aMMOHUs, HUX (I)I/I3I/I‘-IGCKI/IC n XHUMHYCCKUC CBOﬁCTBa,




npuMeHnenue. KauecTBeHHast peakiivs Ha HOHbI aMMOHHUS. A30THAsI KUCIIOTa,
e€ moiyueHue, (Qu3MUecKHMe W XUMHYECKHME CBOHCTBa (0OmIuMe Kak
MIpEJICTAaBUTENs Kjlacca KHUCIOT M crneuuduueckue). lcnonpzoBaHue
HUTPATOB W COJIGH aMMOHHS B KayeCTBE MHHEPAIBHBIX YIOOpEHUH.
XUMHYECKOE 3arpsi3HEHHE OKPYXKAIOled Cpelbl COCAMHEHHUSMHU a30Ta

(KUCIOTHBIE NOXKIH, 3arpsI3HEHUE BO3/1yXa, [IOYBBI U BOJIOEMOB)

24

@®ochop, amroTpormHbie Moaupukamuu  Gocdopa, (Puzmueckne H
xumudeckue cpoiictBa. Oxcun  docdopa(V) u  dochopHas xucnora,
¢usznueckne M XUMHYECKHE CBOWCTBA, moiydeHue. lcnonp3oBanue

(docdaToB B KaueCcTBE MUHEPATIbHBIX YA0OpEeHU

2.5

Obmas xapakrtepuctuka 3nemMeHToB |V A-rpymmnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETNEHW OKHCICHUSA. YTIIEPOJ, aJUIOTPOITHEIE
MOM(UKAIINK, PACIIPOCTpAaHEHHE B MPHPOJe, (pU3MUECKHEe W XHUMHYECKHE
cBoiictBa. Axcop6musi. Kpyrosopor yrimepomga B mpupoae. OKCHIBI
yriaepona, uX (pU3NYEeCKne W XUMUYECKHE CBOWCTBA, JICHCTBHE Ha JKHUBBIE
OpraHM3Mbl, TMOJY4€HHE U NPUMEHEHHE. ODKOJIOTUYECKHE MPOOJIEMBI,
CBs3aHHBIE ¢ okcuaoM yriepoaa(lV); rumore3a r100aTbHOTO TOTETUICHHS
KiIuMaTa; NapHUKOBBIA 3¢ @dekT. VYroapHas KucaoTa U €€ CONM, HUX
¢usznueckue W XUMHYECKHE CBOWCTBA, IONYYeHHE M IMPUMEHEHHE.
KauectBennas peakuust Ha kapOoHaT-HOHBIL. Vcnonp3oBanue kapOOHATOB B

6BITy, MCIUIHUHE, TPOMBINIJICHHOCTH U CEJILCKOM XO03siCTBE

2.6

[lepBoHauanbHble TMOHATHS OO0 OpPraHMYECKHX BEIIECTBAX Kak O
COEIMHEHUSX Yriepoa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, STaHOJ, IIULEPUH,
yKcycHas kuciota). Mx cocrtaB u xumuueckoe crpoenue. llonarue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: XKHUPaX, OeJIKax, yriieBoJgax — U UX poJiu
B OKM3HM 4YeJoBeka. MarepuaibHOoe €AMHCTBO OPTraHUYEeCKHX |

HCOPraHU4YCCKHUX COCI[I/IHCHI/Iﬁ

2.7

KpeMuwuii, ero ¢usuueckne ¥ XHUMHYECKHE CBOWCTBA, IIOJy4CHHE |
npuMeHeHune. CoequHeHus1 KpeMHus B ipupoje. OOIue npeacTaBieHus: 00
okcune kpemHus(IV) wu  kpemHmeBoit  kuciote. CWIMKaThl, WX
UCTIONb30BaHWE B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHewne
CTPOWTEJBHBIC  MaTepuanbl: KEepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [IpobGrembl 0G€30MaCHOTO  HCIONIB30BAHMS  CTPOUTEIBHBIX

MaTepuajioB B IIOBCEIHEBHOM KU3HU




2.8

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHE 00pa3l0OB HEOPraHUYECKUX BEILECTB,
CBOWCTB COJIIHOW KHCIIOTHI; IIPOBEJICHUE KAYECTBEHHBIX pEAKUMN Ha
XJIOPUA-UOHBI W HAONIO/IEHWE TMPHU3HAKOB WX NPOTEKAHMS; OIIBITHI,
oTpakaromme (QHU3MYECKHE W XHMHUYECKHE CBOWCTBA TaJOT€HOB M UX
coelMHEHUH (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPUATIOB); 03HAKOMIICHHUE
¢ oOpasnaMu XJIOPHIOB (TaJIOTEHUIOB); 03HAKOMJICHHE ¢ 00pa3aMu Cephbl U
e€ coenMHEHUSMHU (BO3MOXKHO  HCIOJb30BaHUE BUJEOMATEPHAIIOB);
HaOmroZieHWe — mpolecca  OOyrJIMBaHWUsS — caxapa  HOJa  JCHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHCJIOTHI; W3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIIEHHOW CEpPHOM KHUCIOTHI, MPOBEJACHUE KAYECTBEHHOW pEakluu Ha
cyiabpaT-uoH U HaONIOJIEHWE NpHU3HAKa €€ MPOTEeKaHUs; O3HAKOMJIEHHE C
¢u3znueckuMu cBOICTBaMM a3oTa, docdopa U UX coeluHEHUHN (BO3MOMKHO
UCIIOJIb30BAHME BHJIEOMATEpUANIOB), OOpa3lamMu a3oTHBIX U (HOCHOPHBIX
yAoOpeHu; MmoaydeHue, cCoOMpaHue, paclo3HaBaHUE W W3YYCHHE CBOWCTB
aMMuaka; MpoBeJeHNE KaUeCTBEHHbBIX peaKlMii Ha HOH aMMOHHMS U (ocdat-
MOH MW U3y4yeHHEe NPU3HAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHCJIOTBI ¢  Meaplo  (BO3MOYKHO
WCIIOJIb30BAHME BHUIEOMATEPUANIOB); M3YYEHHE MOJIENei KpHUCTANTMYECKUX
pem€Tok anmasza, rpaduta, QymIepeHa; O3HAKOMIIEHHE C IMPOIECCOM
aacopOLUMU  pacTBOPEHHBIX  BEIIECTB  AaKTUBUPOBAaHHBIM  yIIéM U
YCTPOMCTBOM MPOTHBOrasa; IOJydyeHHe, coOupaHHe, paclo3HABaHUE U
M3Y4YE€HHUE CBOWCTB YIJIEKUCIIOIO rasa; MpOBEJACHUE KAaUYECTBEHHBIX pPEaKIuil
Ha KapOOHAT- M CHUJIMKAaT-UOHbI M M3y4YCHHE IMPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHHE C MPOAYKIHEH CHUIMKATHOM MPOMBIILICHHOCTH; pEeLICHHE
OKCIEPUMEHTAJbHBIX 3aJad Mo Teme «BaxHelmne HeMETalibl U HX

COCIUHCHUA»

Mertanisl U UX COSIUHCHUS

3.1

OO6mras xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH
ux noJsioxkeHus B llepuonnueckoil cucreMe XUMHYECKHX 3iieMeHTOB [.M.
MenpaeneeBa u cTpoeHuss aroMoB. CTpoeHHE MeTaioB. Mertamndeckas
CBSI3b M METAJUNIMYECKasl KPUCTAJUIMUECKas PemI€TKa. DJIEKTPOXUMHUYECKUI

pax HaHpH)KeHI/II\/’I MCTAJIJIOB

3.2

duznyeckue M XUMHYECKHME CBOMCTBAa METAJIOB. O6H_[I/Ie CHOCOOBI

MOJIYYCHHA MCTAJJIOB. IlonsTue o KOppO3un METAlJI0OB, OCHOBHBIC CIIOCOOBI




3alUThl UX 0T Koppo3uu. CiuiaBsl (CTalb, YyryH, JIOPAJTIOMUHUN, OpoH3a) U

UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTU

3.3

[lenounble MeTaIIBL: MOJOKEeHUE B [lepronnyueckoi cucteMe XuMHUYECKHX
sanemeHtoB JI.MI. MeHueneeBa; CTpOEHHE HX aTOMOB; HaXOXJIEHUE B
npuposae. Puznyeckue M XUMHUYECKUE CBOMCTBA (Ha NMpuUMEpe HATPUS U
KaJH/Iﬂ). OKCI/IZII)I U TUAPOKCUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie ICJIOYHBIX

METAJUIOB U UX COEIMHEHNI

3.4

IllenoyHo3eMeNbHbIE METAJJIBI MarHuii W KaJlbI[MA: TIOJIOKEHHE B
[Iepnognueckoit cucreme xumuueckux dnemeHtoB J[.MI. Menneneesa;
CTPOEHHE MX aTOMOB; HaxXOXJI€HHE B npupoae. OuU3nueckne U XUMUYECKHE
CBOWCTBA MarHusi W Kajbliusa. BaxHeWinue COeIMHEHUS KaJbIHs (OKCHI,

TUAPOKCH, coyin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHSHUS

3.5

AOMHUHMI: T0J0keHre B [leproinyeckoi cucTeMe XUMHUYECKHUX 3JIEMEHTOB
J.. MenneneeBa; CTpO€HHUE aTOMa; HaXOXJAEHUE B mpupojae. Pusndeckue u
XUMHYECKHE CBOWCTBA aOMUHHUSA. AMQOTEpHBIE CBOWCTBA OKCHAA W

THAPOKCHU A aTFOMUHUA

3.6

Kenezo: nonoxenue B llepuoandeckoid cucTeMe XMMHUYECKUX AJIEMEHTOB
J.. MenpeneeBa; CTpO€HHE aTOMa; Hax0XAeHUE B mpupoie. Pusndyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKCuapl, ruapokcuabl u coau xenesa(ll) u

xkene3a(lll), ux cocras, cBOWCTBA U MOTyYCHUE

3.7

XUMHUYCCKUH OSKCIIEPUMEHT: O3HAKOMJICHHE ¢ OO0pa3llaMH METaLIOB U
CILUTaBOB, X (DPU3MYCCKUMH CBOMCTBAMH; MU3YyYCHHUE PE3YJIbTATOB KOPPO3HMH
METaJUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJA KaJbllUsi W HATPUS C BOJOH (BO3MOXKHO
HCII0JIb30BaHUE BUICOMATCPUAJIOB); UCCIICIOBAHHE CBOMCTB KECTKOM BOJIBI;
Impolecca TOpEHHUs JKejle3a B KUCIOpPoae (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); IMPU3HAKOB MPOTCKAHHMS KAYCCTBCHHBIX PEAKIMH Ha
HOHBI (MarHus, Kaublus, amoMuHus, mHka, kenesa(ll) u xemesa(lll),
meru(ll); HaOmrogeHne M oOmucaHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHHU
MOHAMHM  HATpus, Kaausd M  Kalmplus (BO3MOXHO  HCIOJh30BaHUE
BHUJICOMATEPUANIOB); UCCleoBaHHe aMQpOTEePHBIX CBOWCTB TUIPOKCHIA
ATIOMHUHMS U TUAPOKCUIA LIMHKA; pelIeHHe AKCIEPUMEHTAIbHBIX 3a1ad Mo

TeMe «BaxkHelIe MeTalIbl U UX COSTUHEHUSD)

XUMHS U OKpy’Karolas cpeja




4.1

Hossie Matepuaiibl v TeXHOJOTUM. BemecTBa 1 MmaTepuansl B MOBCEIHEBHOM
JKU3HU YeJoBeKa. XUMUA U 3I0pOBbe. be30macHoe UCIOIb30BaHUE BEILIECTB
Y XUMHYECKUX peakiuid B ObITy. [lepBasi mOMOIIb MPU XUMHYECKUX 0XKOTaX

" OTPABJICHUAX

4.2

OCHOBBI  JKOJIOTUYECKOM T'PAMOTHOCTH. XHUMHUUYECKOE  3arps3HEHUE
okpyxkatomed cpeapl [IJIK. Ponap XvMUM B pELICHUH 3KOJIOTHYECKUX
npobiem. [IpupoaHbIE UCTOYHUKH YTIICBOJIOPOIOB (yrolib, IPUPOIHBIN a3,

He(Th), MPOAYKTHI UX MTEPEPAOOTKH, UX POJIb B OBITY U TPOMBIITUICHHOCTH

4.3

XUMUYECKUN 3KCIIEPUMEHT: H3Yy4eHHEe OOpa3loB MarepualoB (CTEKIIO,

CIUIaBbl METAJIJIOB, IOJIUMEPHBIE MaTEpUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 IO3HAaBa€MOCTU SIBJICHUI NPHUPOJbI, MOHUMaHUE OOBEKTUBHON
3HAYUMOCTH  OCHOB  XMMHYECKOW HaykM Kak  00yacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphbl U
MIPAKTHUYECKON IEATEIbHOCTH YEIOBEKA B YCIOBUSAX COBPEMEHHOTO

oO11ecTBa; IOHUMaHUE MECTa XUMUU CPeln JPYTUX €CTECTBEHHBIX

HayK

1.2

0 HAaY4YHBIX MCTOJaX IMMO3HAHUSA, B TOM YHCJIC SKCIICPHUMCHTAJIbHBIX
U TCOPCTHYCCKHUX MCTOIAaxX MCCICAOBAHHA BCIICCTB W H3YUYCHHUA
XUMHUYCCKUX peaKHI/II\/'I; YMCHHUE HCII0Jb30BaTb MOACIU IJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

0 cdepax mpodeccuoHaNbHOW MACSITCIBHOCTH, CBSA3aHHBIX C
XUMHEH H COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTH)KCHUSIX XUMHUYECKOW HAyKH, YTO TO3BOJIUT OOYJarOUTUMCS
paccMaTpuBaTh ~ XMMHUIO  Kak  chepy cBoed  Oymymiei
po(eCCHOHATILHON EATEILHOCTH U C/IeaTh OCO3HAHHBIN BBIOOD
XHMHUU KaK MPO(UIBHOTO TpeAMeTa IpH Tepexojie Ha YPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH H YMCHHUC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XMMHUYECKUE MOHATUS: XUMHUYECKHH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS
Y HEOJHOPOJIHAsI CMECh, OTHOCUTEIIbHBIE aTOMHAsA M MOJIEKYJIsIpHast
Macchl, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS. MAacca, MOJISIPHBIN
00BEM, OKCHJ, KUCJIOTAa, OCHOBAHWE, CONb (CPEIHsIs), XUMHUUECKas

peaKknuus, pCakiuuu COCIUHCHUA, PCAKIHNU PA3JIOKCHUA, PCAKIHU




3aMeIleHHs], peakuuu 00MeHa, TerIoBOi A(PPEKT peakiu, 3K30- U
9HJOTEPMUYECKHE PEAKIIMU, PACTBODP, MACCOBAst I0JIsI XUMUYECKOTO
JNIEMEHTa B COCIMHEHHMH, MaccoBas JOJII U  IPOLEHTHAs
KOHIIGHTpaLUsl BEIIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPOHHBIN
CIIO aToMa, aroMHas OpOWTaib, PaAWyC aToOMa, BaJEHTHOCTD,
CTETICHb OKHCIICHUsSI, XHMHUYECKasl CBSI3b, JIEKTPOOTPULIATEIBHOCTB,
NOJsIpHAas W HENOJISIpHAs KOBAJCHTHAs CBS3b, HOHHAS CBS3b,
METaJUTMYeCcKasl CBs3b, KpUCTAUIMUECKas pemeTka (aToMHasl,
WOHHAsl, METAJUIMYeCKas, MOJIEKYIsIpHas), WOH, KAaTHOH, AaHWOH,
ANEKTPOJINT W HEIEKTPOJIHT, SJIEKTPOIUTHUYECKAs IUCCOLMAINS,
peaknuu HOHHOTO OOMEHa, OKHCIUTEIIbHO-BOCCTAHOBUTEIHHBIC
peaKknuy, OKUCIUTEIb W  BOCCTAHOBHTEN, OKHUCICHHE U
BOCCTAaHOBJIGHHME,  D3JIEKTPOJM3,  XHMHYECKOE  paBHOBECHE,
oOpatumble M HeoOpaTUMbIe pEaKLUH, CKOPOCTh XHMHUYECKOH

peakiuu, karamuzarop, [1/IK, koppo3us MeTamioB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXPAHEHHUS MaccChl,
nepuoauueckuii 3axkoH J[.M. MenneneeBa, 3aKOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOTraJipo

2.3

TEOpPUHU  XUMHH:  aTOMHO-MOJIEKYJIIpHasE  TeOpusi, Teopus

AIEKTPOJUTUUECKON JTUCCOIHAITIT

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMHUUECKOM I'PaMOTHOCTH, BKJ'IIO“I&IOH.[C?IZ

3.1

YMEHUE TMPAaBHIBHO HCIIOJIB30BaTh M3y4YCHHBIC BEIIECTBA U
MatepHuaibl (B TOM YHCIE MUHEpPAIbHBIC yIOOpEHUs, METAIUIbl H
CIUIAaBBbI, TPOJYKTHl TEPepabOTKU MPUPOIHBIX HCTOYHHKOB
yIAeBOAOPOJOB (yrisl, OpUPOIHOTO Tasza, HehTH) B OBITY,
CEIIbCKOM XO3SHCTBE, HA MPOU3BOJICTBE W MOHUMAHHUE 3HAYCHHS
KHUPOB, OCJKOB, YIJICBOJOB Ui OpraHM3Ma 4YeJOBeKa, yMEHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB U XMMUYECKUX TPOIIECCOB HA

OpraHM3M 4YeJI0BEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPELY

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYIUX

y4eOHBIX MPEMETOB

3.3

Halu4yue ombiTa pabOThl C  PAa3IUYHBIMU ~ HMCTOYHHKAMH
uHbOpMaAllMM 1O XMMHUU (HAydHas M  HAYYHO-TIOMYJspHas

JaUTepaTypa, CI0Bapy, CIPaBOYHUKHN, HHTEPHET-PECYPCHI)




YMCHHC 00BEKTHBHO OLICHMUBATh I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HUX

3.4 MPEBPAIIEHUSAX M TPAKTHUYECKOM TMPUMEHCHUH ¥ yMEHUE
WCII0JIb30BAaTh €€ JIJIsl pelieHus yaeOHO-TI03HABATEIbHBIX 33124
Brnagenne ocHOBaMH MOHSATHIHOTO amnmapara W CHMBOJIHYECKOTO

4 S3pIKa XHMHH JUISL COCTaBlieHUST (OpMYyNT HEOPraHUYIECKHX
BEIIECTB, YPAaBHEHHM  XHMHUYECKMX  PEAKUHH;  OCHOBAMH
xumudeckoi HomeHkiatyps! (IlUPAC u TpuBnansHOM)
VYMenue  OOBSICHATHL  CBS3b  IIOJIOJKEHHS ~ DJIEMEHTa B
[Teprouveckoii CHUCTEME C YHUCIOBBIMH  XapaKTEPUCTHKAMHU

. CTPOEHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj spa,
o0111ee YHUCIO BJIEKTPOHOB), PACHPEACITICHUEM JJIEKTPOHOB TIO
JHEPreTHYCCKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB, KaTUs
M KaJbIHAS
[IpencraBinenne O NOEPUOAMYECKONM  3aBUCUMOCTA  CBOMCTB
XUMHYECKUX 9JIEMEHTOB (pamnyc aToMa,

5 AIEKTPOOTPHUIIATEBHOCTh), MPOCTBIX U CJOXKHBIX BEIHIECTB OT
MoJIOKeHUsT 3yieMeHToB B [lepuommdeckoit cucreme (B MajbIxX
nepuoJax M TJaBHBIX MOATPYIAX) M AJIEKTPOHHOTO CTPOCHHS
aroma

7 YMeHue KinaccupuIimpoBaTh:

7.1 XUMHUYECKHE DJIEMEHTBI

7.2 HEOPraHMYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKIINH

8 YMeHue onpeaesTh:

81 BAJIEHTHOCTh M CTEIEHb OKHCIECHHUS XHUMHYECKHUX DJJIIEMEHTOB,

' 3aps1 MOHa

8.0 BUJ XUMHMYECKON CBSI3M U TUI KPUCTAIIMYECKOH CTPYKTYpPHI B

. COCIUHEHHMIX

8.3 XapakTep cpeAapl B BOJHBIX pacTBOpax BeHIeCTB (KHCIOT,

. OCHOBaHUI)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEIh

9 YMeHue xapakTepuszoBarh (pU3nuecKrue U XMMUYECKHe CBOMCTBA:

9.1 MPOCTHIX BEMIeCTB (KUCIOPOJ, O30H, BOAOPOM, TpaduT, ammas,




KpeMHUH, a3oT, docdop, cepa, XIop, HATPUiA, KaUH, MarHHA,

KaJIbLIMH, aTFOMUHUH, JKeJe30)

CJIOKHBIX BEILECTB, B TOM YHCJE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMHMaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUIAPOKCHJIBI

metayuioB |-1A rpynmn, amromunns, meau (1), muaka, xenesa (11 u

92 I11), okcumer yrirepona (11 u 1V), kpemuus (1V), azora u dpocdopa
(1'u V), cepst (IV u V1), cepuucras, cepHasi, a30TUCTas1, a30THAs,
(dhocdopnasi, yrojibHas, KpeMHUEBAsI KHCJIOTA U UX COJIHN)
MPOTHO3UPOBATh W  XapaKTePU30BaTh CBOMCTBA BEIIECTB B
93 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHHS, MPUMEHEHHUE BEIISCTB B
' 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTh TPOTEKAHUS
XHUMHYECKUX TPEBPAIICHUI B PA3IMYHBIX YCIOBHSIX
10 YMeHUEe COCTaBJISATh MOJICKYJIIPHbIE W WOHHBIC YpaBHEHUS
peaKuuii, B TOM YHUCIIE:
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
104 TTOITBEPIKIAIOIINX TEHETHYECKYIO B3aUMOCBSI3bh MKy HUMHU
11 YMeHHe BBIUUCIIATH (ITPOBOAUTH Pacu&Thl):
111 OTHOCHTEIIbHYI0O MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MaCCOBYIO JIOJF0 XUMHUYECKOTO 3JIEMEHTA B COCTUHCHU T
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 M0 YPaBHCHUSM XUMHUYECKUX PEAKIUH M HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy PeareHTOB WM MPOIYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOTO TO3HaHUA (HaOIoJeHUeE,
121 W3MEpeHue, OKCIEPUMEHT, MOJECIUPOBAHNE) TPU UIyYECHUH
' BEIIECTB M XUMHUYECKHUX SBJICHHI;, yMeHHE C(HOpMYIUpOBaTh
Mpo0IeMy U MPEATIOKUTh YTH €€ pelIeHUs
12.2 6e30macHOi pabOThl C XHUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU




MOCYZIOH U 1a00paToOpHBIM 000PYJIOBAHNEM

12.3

mpaBwiaMu  0€30mMacHOr0  OOpamieHuss ¢ BEHICCTBAMH,
UCIIOJIb3YEMbIMU B MOBCETHEBHOM >KM3HH, MPAaBWIAMH TOBEICHUS
B LEIIX COEpeKEHHs] 370pPOBbSI M OKPYKAIOWIEH MPUPOIHON
cpenbl; TOHUMaHuEe Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHUS U

MpeaAOTBpAIICHUA UX BPECAHOI'O BO3I{€I>'ICTBHH

13

Hanmmune MPAKTUYCCKUX HaBBIKOB IJIAHUPOBAaHUA n

OCYIICCTBJICHHUA CICAYIOIUX XUMHUYCCKUX OKCIICPUMCHTOB:

13.1

HU3YUCHUC n OIIMCaHHuEC (1)I/ISI/I‘~I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-ICCKI/IMI/I U XUMHYCCKHMMHU SABJIICHUAMU,
OIIBbITBI, HWIUIFOCTPUPYIOIIUE IMPU3HAKHU IMPOTCKAHHUA XUMHUYCCKUX

peakuui

13.2

H3yUYEHHE CIIOCOO0B pa3Ie/IeHUs] CMECei

13.3

MOJIyu€HUE KHUCJIOpOJa U M3y4yeHHE €ro CBOWCTB; MOJIydeHUE
BOJIOPOJIa M M3YYEHHE €r0 CBOMCTB; MOJy4YEHUE YIIIEKHCIOro rasa
MW M3y4YEHHE €ro CBOMCTB; MOJy4yeHHE aMMHUaKa U H3y4eHHE €ro

CBOMWCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0Jiei

paCTBOpéHHOFO BCIICCTBA

13.5

OpUMEHEHHE  WHIUKATOpoB  (JlakMyca,  METHJIOpaHXka U
(benondranenna) 1uist onpeAeaeHUs XapakTepa cpebl B pacTBOpax

KHCJIOT U LIeJIoUei

13.6

HUCCIECJOBAaHUE U OIIMCAHHE CBOMCTB HCOPraHMYCCKHUX BCIICCTB
pa3sjindHbIX  KJIIACCOB; H3Y4YCHHC BSaHMOHeﬁCTBHH KHUCIIOT C
MCTaJlllaMHU, OKCHJaMH MCTAIJIOB, PaCTBOPHUMBIMHA n
HEPACTBOPHUMbIMU OCHOBAHUSIMMU, COJIsIMH, MOJIy4YCHHUC
HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHMC OAHOI0O MCTalla
APpyruM U3 pacTBoOpa COJIM; UCCIICAOBAHUC aM(I)OTepHLIX CBOICTB

TUAPOKCUIAOB aJIFOMHUHUSA U TUHKA

13.7

pCHICHUC OJOKCICPUMCECHTAJIBHBIX 3ada4 II0 TEMaM: «OCcHOBHBIC
KJIaCCbl HEOPraHUYCCKUX COCHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘IeCKa$I

JUCCOILIMAIIU «BaxHelmye HeMeTaIlbl U HX COCAUMHCHUA»




«Bakueiime MeTajUIbl U UX COCIUHEHUS

13.8

XMMHWYECKHME  DKCIIEPUMEHTBI, WIUIIOCTPUPYIOLIUE  INPU3HAKU
IMPOTCKAHUA peaKHI/Iﬁ HNOHHOTI'O O6MeHa; KauUCCTBCHHBIC PCAKIINU
Ha IIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax WOHBL: XJIOPUA-,
Opomua-, womma-, cymbdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-
AHUOHBI, TUAPOKCHUI-UOHBI, KATUOHLI aMMOHH, Mardus, KaJlblIus,

aTIOMHHHS, Keste3a (2+) u xenesa (3+), memu (2+), nuHKa

14

YmMmenue:

141

NpeACTABIATE PE3YJIbTAThl JKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'II/III N BBIABJIATH OMIIMPUYCCKHC

3aKOHOMEPHOCTH

14.2

yCTaHaBIUBaTh  CBSI3U  MEXJAY  peajbHO  HAOII0JaeMbIMHU
XUMUYECKMMH SIBJICHUSMH W TPOLECCAMM, HPOUCXONAIIMMHU B
Makpo- M MHKPOMHUpPE, OOBACHATH MPHUUMHBI MHOTO0O00Opa3us

BEIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, TIPOBEPAEMBIX HA OCHOBHOM
IoOCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS

11 Yucteie BemectBa 1 cMecu. CriocoObl pa3ieNieHus cMecei

1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHE IeMEHTHI. CHMBOJIbI XUMUYECKHUX AIEMEHTOB. [IpoCThie U CII0OKHBIE BEIIECTBA.

1.3 Xumnaeckas opmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. CTEreHb OKUCICHUS

14 3aKOH MOCTOSTHCTBA cOoCTaBa BemlecTB. OTHOCHUTENbHAs aTOMHasi Macca. OTHOCHUTENbHAs MOJIEKYJIsipHas Macca. MaccoBast
' JIOJISI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHNH

L5 KonnuectBo BemectBa. Moabs. Mousipaas macca. MossipHbIii 00bEM Ta30B. B3aMOCBS3b KOJTMYECTBA, MAcChl M YHCIIA
' CTPYKTYPHBIX €IMHUII BEIIECTBA

16 du3nyeckue M XUMHUYECKHE SBJICHUA. XUMHUUYECKash peakuus W e€ MpU3HAKU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB.
' XUMHUYECKUE YPABHECHUS
2 [Tepuonnueckuii 3akoH u [lepuoanueckas cuctema xumudeckux siemenToB .M. MenneneeBa. CtpoeHne aTOMOB

. [lepuognueckuit 3akoH. [lepmoanueckas cucrtema xumudeckux sneMeHToB J[.M. MenaeneeBa. Ilepuoasl u rpynmsl.
' Pu3nUecKuil CMBICI NOPSIKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U IPYIIIBI 3JIEMEHTA

25 Ctpoenune atomoB. CocTtaB aTOMHBIX sijiep. M3oTombl. DiekTpoHbl. CTpOSHHE AICKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20
' XUMHUYECKHUX A1eMeHTOB llepuoanueckoii cucremsl .M. Menneneesa

23 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX JIIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kallvs, Kalblus (pagumyca

ATOMOB, JJICKTPOOTPHUIATCIBHOCTH, MCTANIMUCCKUX U HCMCTAINIMYCCKUX CBOﬁCTB) U UX COCOUHEHHH B COOTBETCTBHUU C




ITOJIOXKCHHUEM 3JICMCHTOB B Hepnoauqecxoﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB

3 CrpoeHue BemecTBa

31 Xumudeckas cBsi3b. KoBaneHTHas (TMOJSpHAS M HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHIIATEIIHHOCTh XUMUYCCKUX JIEMEHTOB.
' HNonnas cBsa3b. MeTannnyeckas CBS3b

39 Tunel KPUCTALIMYECKUX PEmETOK (aTOMHAs, WOHHAS, METAJUTUYeCKas), 3aBHCHUMOCTh CBOWCTB BEIIECTBA OT THIIA
' KPUCTAJUIMYECKOMN PEeIIETKHN U BU/Ia XUMUYECKOM CBSI3U
4 Bakueiiue nmpeacTaBuTeIM HEOPraHMIECKUX BellecTB. HeMeTamsl U uX coeuHeHUs. MeTauTbl B UX COSAMHCHHUS

Knaccudukanus m HOMEHKIaTypa HEOPTraHUYECKUX COCIUHEHUN: OKCHUIIOB (cosieoOpasyrominue: OCHOBHBIE, KHCIIOTHBIEC,
4.1 amdoTepHbIe) 1 HECOIE0Opa3yrolre; OCHOBaHUH (IIET0YH U HEPACTBOPUMBIE OCHOBAHUSA); KUCIOT (KHCIOPOICOACPIKAIIIE
1 OECKHUCIOPOAHbIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CpEeAHMX M KUCIBIX)

43 Ouznyeckue M XMMHUYECKHE CBOWCTBA IMPOCTHIX BEUIECTB-HEMETAJUIOB: BOJOPOJA, XJIOpa, KHUCIOpPOJa, CEpbl, a30Ta,
' dbocdopa, yraepona, KpeMHHI

43 OuznyecKkue ¥ XUMUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB-METAJUIOB: JIUTHUS, HATPUS, KaJusl, MarHus U KaJbLUs, aJIFOMUHUSA,
' Kemeza. DICKTPOXUMUYECKUM psifl HAIPSHKEHU METaIoB

4.4 OuznyecKue U XMMHUYECKUEe CBOMCTBA BOJIOPOAHBIX COETMHEHHI HEMETAIIOB: XJI0POBOI0OPO/Ia, CEPOBOIOPOIa, aMMHAaKa

45 dusnveckue 1 XUMUYECKHE CBOMCTBAa OKCHA0B HemeTaiioB: cepsl (1V, V1), azora(ll, 1V, V), docdopa(lll, V), yraepona(ll,
' V), kpemuusa(1V). TlosydeHue OKCHI0B HEMETALIOB

4.6 Xumuueckue cBoicTBa okcuaoB: MeTawioB |A-IA rpymm, ruaka, meau(l1) u sxeresa(ll, 1H1). TTonydenue oKCHI0B METAIIIOB

47 XUMUYECKHE CBOMCTBA OCHOBAHMN M aM(OTEPHBIX THAPOKCUIOB (HA MpUMeEpe THIPOKCHIOB aIFOMUHUS, Keje3a, IUHKA).
' [Tomyuenue ocHOBaHUM M aMPOTEPHBIX THAPOKCHIOB

4.8 OO01re XMMHYECKHe CBOWMCTBA KUCIOT: XJIOPOBOJIOPOJIHOM, CEpOBOIOPOAHOM, CEPHUCTON, CepHOM, a30THOMU, (ochopHOi,




KpPEMHHEBOU, yroiapHOoU. OcoOble XMMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW cepHOM M a30THOM kucioT. [lomydeHue

KHUCIIOT

4.9 OO6mue xuMHUUIeCKHe CBOMCTBA cpeaHux coieid. [lomydenue coseit

4.10 [Tomy4yenue, cobupanue, pacrio3HaBaHHE BOAOPO/Ia, KUCIOPOIa, aMMHAaKa, YIIIEKUCIIOTO Ta3a B J1abopaTopuu

4.11 [Tonyuenue amMmmmuaka, CEpHOM M a30THOW KUCIIOT B TPOMBINITIEHHOCTH. OOI111e criocoObI MOJy4EeHUSI METAIIJIOB

4.12 ['enernueckas cBsA3b MEXIY KJacCaMU HEOPraHUYECKUX COEIUHEHUN
) XHWMHUYECKUE PEAKLIUN

£ 1 Knaccudukanuss XuMUYECKHMX peakuMid MO pa3lWyHbIM MpU3HAKAM: IO YHCIY M COCTaBy YYAaCTBYIOLIUX B pPeEaKIUu
' BEIIECTB, 110 TEIIOBOMY 3(PPeKTy, 0 U3MEHEHUIO CTENEHEH OKUCIECHUSI XUMUYECKUX JIEMEHTOB

52 TeroBoil »(pdexT XUMHUEeCKOH peaklUuu, TEePMOXHUMHYECKHE YpaBHEHMs. OK30- U JSHAOTEPMHUYECKUE pPEaKIUU.
' TepmoxuMuyeckue ypaBHEHUs

5 3 OKHCANTENTBHOBOCCTAHOBUTENBHBIE peakiud. OKUCIUTENIN U BOCCTAHOBUTENIH. [Ipomiecchl OKUCIEHNs U BOCCTAHOBJICHUS.
' DNEeKTPOHHBIN OajlaHC OKUCIUTEITPHOBOCCTAHOBUTEILHOM PEAKITUN

E4 Teopus snexTposnTHUeCKOW aucconuanuy. KaTnoHbl, aHHMOHBI. DJIEKTPOJUTHI M HE3IeKTpoJuThl. CuibHble U cialble
' EKTPOJIUTHL. CTENEeHb qUCCOLUAUU

EE Peakiiun noHHOrO 0OMEHa. YcI0BUS MPOTEKAaHUs peakiii HOHHOro 0OMeHa, MOJIHbIE U COKPALIEHHbIE HIOHHBIE YPABHEHUS
' peakuuit
6 XuMHs U OKpyKarolas cpeja

61 BemecTtBa 1 Marepuaiibsl B IOBCEAHEBHOM XKU3HU YellOBeKa. be3onacHoe HCnob30BaHUe BEMECTB U XUMUYECKUX PEaKuil B
' nabopaTopu u ObITy. [lepBas mOMOIIb MPU XUMHUYECKUX 0KOTaX U OTPABICHUAX

6.2 XUMHUECKOEe 3arpsi3HEHHE OKPYXKAOLIEeH cpe/ibl (KUCIOTHBIE JJOXK/IHU, 3arps3HEeHUe TIOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI




ero npeaotBpainenus [Ipenenbuas gonycrumast konuentpanus Bemects (IIJK). Pons xumuu B pemieHnn 3K0J0THYECKUX

pobieM. Y cuieHne TapHUKOBOTO 3P QeKTa, pa3pylnieHHe 030HOBOTO CIIOS

[Ipumenenue cepsl, azora, gocdopa, yriaeposa, KpeMHHUS U UX COECIMHEHUN B OBbITY, MEAMIIMHE, POMBIIUIEHHOCTH U

6.3 CeJIbCKOM Xo3daicTBe. [lpuMmeHeHne MeTauloB M CIUIaBOB (CTallb, YYI'YH, [JIOPAJIOMUHUNA, OpoH3a) B OBITY U
MTPOMBIIIJICHHOCTH UX coenuHeHul. [ToHATHE 0 KOPPO3HH METAJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOPPO3HH
6.4 [IpupoaHbIe HICTOYHUKHU YTIIEBOIOPOIOB (YTrOJib, MIPUPOIHBIN Ta3, HEPTH), TPOIYKTHI UX TIepepaboTKu (OEH3UH), UX POJb B
' OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHble TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COENMHEHMSX yriiepona (MeTaH, JTaH, STHIICH, alleTHJICH,
6.5 ATAHOJI, TJIMIEPUH, YKCYCHas KHCI0Ta). [IoHsATHE 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX: KUPAX, OCIKaX, yriaeBoIax — U UX POJIH
B )KHM3HHU YEJIOBEKA
7 Pacuérsr:
7.1 1o GopMysIaM XUMHYECKUX COSTMHEHUI
7.2 Macchl (MacCoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKHM YPaBHEHUSIM
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