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Moanucano uudposoit noanmcsio: MYHULIMIMATIBHOE

MYHULUNNAN bHOE BIO[KETHOE OBLUIEOBPA3OBATE/IbHOE YUPEXIEHVE-
BOMBLEMEIIVIHCKAR CPE[IHAA OBILIEOBPA3OBATENIbHAA
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TATAPCTAH PECMYB/IMKU TATAPCTAH
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MNOsICHUTEJIBHAS 3AIIMCKA

IIporpaMMa 1o XMMHU Ha ypOBHE OCHOBHOTO O0IIero oOpa3oBaHHs COCTaBJICHA Ha OCHOBE TPEOOBAHHI K pe3ysIbTaTaM OCBOCHHS
OCHOBHO# 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO o0iero oopasoanus, npezactaBieHHbx B PI'OC 00O, a Takxe Ha ocHOBe (henepanbHOi
pabouelf mporpaMMBbl BOCIIUTAHUS U C yUETOM KOHIICHIUM HpPENofaBaHHs y4eOHOTo mpeaMmeTa «XHMHs» B 00pa30BaTeNbHBIX OPraHU3aIlHsIX
Poccuiickoii denepannu.

IIporpamma mo XuMuu faéT MpeCTaBICHUE O ENsIX, o0Iell cTpaTerny 00y4eHNs, BOCIMTAHUS U Pa3BUTHS 00ydJarOIUXCsl CPEACTBAMU
y4eOHOro IpeaMeTa, YCTaHABIMBAeT O0O0M3aTENIbHOE IIPEIMETHOE COJAEpKaHHE, IIPELyCMAaTPUBACT pacHpeieleHHe €ro Mo KiaccaM |
CTPYKTYpUpOBaHHE 110 pa3fienaM U TeMaM IPOorpaMMbl [0 XUMHH, ONpe/iesIeT KOJMYEeCTBEHHbIE H KaUeCTBEHHbIE XapaKTEPUCTUKH COAEPIKaHUS,
PEKOMEH TyeMyI0 II0C/IeI0BATeIbHOCTh U3YUEHUs] XUMUH € YUE€TOM MEKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBsI3€il, JIOTUKH y4eOHOro npouecca,
BO3PACTHEIX 0COOEHHOCTEH 00yJaromuxcsl, ONpeesieT BO3MOKHOCTHY IIPeAMeTa ISl peallH3aliii TpeOOBaHUH K Pe3yJIbTaTaM OCBOSHUSI OCHOBHO
00pa3oBaTeNbHON NIPOrpaMMBbl HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHMs, a TakxkKe TpeOOBaHUI K pe3ynbTaTaM OOydeHHs XHMHU Ha ypPOBHE
eneil U3ydeHus IpeiMeTa i OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOH ASITEIEHOCTH 00yYaIoNmerocs o OCBOSHHUIO YI€OHOI0 CONEPIKaHus.

3HaHHWE XUMHU CIyXXUT OCHOBOW 11l JOPMHUPOBAHNS MUPOBO33PEHHUS 00YUaIOIIErocs, €ro NPeACTaBICHUI O MaTepPUAILHOM €IHHCTBE
MHpa, BaXHYIO POJIb UIparoT (GOpMHUpyeMbIe XUMHUEIT IPECTABICHUs O B3aMMOIPEBPAIICHHUAX SHEPIUM U 00 3BOJIOLHHU BEIIECTB B IPUPOJE, O
OyTAX peLIeHHs] INIOOANbHBIX HPOOIeM YCTOWYMBOTO PAa3BUTHs YENOBEYECTBA — CHIPHEBOM, DHEPreTHYECKOW, MHINEBOH M IKOJIOTHYECKO
6e30macHOCTH, IPOOIEM 3APaBOOXPAHCHUSL.

N3yuenue xumuu:

CIOCOOCTBYET peaan3alyi BO3MOXKHOCTEH I caMOpa3BUTUS M ()OPMHUPOBAHMS KYJIBTYDPBI JUYHOCTH, €& 0OMLIeH 1 (yHKIMOHAIBHOM
TPaMOTHOCTH;

BHOCHT BKJIaJ] B (JOPMHUPOBAHHE MBIIUICHHS M TBOPYECKHX CHOCOOHOCTEH O0YyYalOIIUXCs, HABBIKOB MX CaMOCTOSITENILHON yd4eOHOI
JICATEIBHOCTH, SKCIICPUMEHTAIBHBIX M HCCIIEOBATENIbCKUX YMCHH, HEOOXOMUMBIX KaK B MOBCCIHEBHON XXM3HH, TaK U B NMPO(ECCHOHANBHOM
JIeSTENEHOCTH;

3HAKOMHT CO cHelM(HKON HayIHOTO MBIIIICHHS, 3aKJIa/{bIBACT OCHOBEI [IEJIOCTHOT'O B3IVIS1a HA €AMHCTBO IIPUPO/IbI U YSIIOBEKA, SBIISETCS
OTBETCTBEHHBIM 3TalloM B (JOPMUPOBAHHH €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00yYaIOIIHXCSL;

CIIoco0CTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IIPHPOJIE, K YEJIOBEKY, BHOCUT CBOIT BKJIa]
B 9KOJIOT'MYECKOE 00pa3oBaHHE 00yUarOLIUXCS.

JlanHple HampaBieHHs B OOYyYCHHH XHMHH OOCCIIEUMBAIOTCS CICHU(UKOI COomepikaHis y4eOHOro mpeamera, KOTOPBIH SIBISIETCS
HeJarorn4ecku afanTHPOBaHHBIM OTpakeHHEeM 6a30BOI HayKU XMMUH Ha OIIpeeIEHHOM dTalle e pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHsA OPHEHTHPOBAH HA OCBOCHHE OOYYAIOIIUMUCS CHCTEMbI IE€PBOHAYAIbHBIX
HOHATHI XUMUH, OCHOB HEOPIaHHIECKOH XMMHH 1 HEKOTOPBIX OTAEIBHBIX 3HAUMMBIX IOHATHI OPraHMIeCKOH XHMHU.

CTpyKTypa conepXaHHs HPOrpaMMBI 110 XMMHH C(OPMHpPOBaHa Ha OCHOBE CHCTEMHOro moaxona k e m3ydenuro. ConepixaHue
CKJIAJ[BIBACTCSI U3 CHCTEMBI IOHATHH O XUMHYECKOM JJIEMEHTE M BEIIECTBE M CHCTEMBI NOHATHH O XUMHUUYecKoi peakmmu. O0e 9TH CHCTEMBI
CTPYKTYPHO OPraHH30BaHbI [0 IPHHIUITY II0C/IEI0BATEILHOTO Pa3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKUX NPECTABICHUH Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIDHOTO YUEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHHUS;

— Ilepuoanueckoro 3axoHa J{. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHs O CTPOSHHM aTOMa H XMMUYECKOMU CBS3H;

— IIpeACTaBIeHHI 00 HIEKTPOIUTHYECKOI IUCCOMMAIINY BEIECTB B PACTBOPAX.

TeopeTuueckue 3HAHUS PACCMATPHBAIOTCS HA OCHOBE OMIIUPHYECKHM IIOMYyYEHHBIX H OCMBICICHHBIX (DaKTOB, DPa3BHBAIOTCS
HOC/IeJOBATEIEHO OT OJHOTO YPOBHSI K APYrOMY, BBIIONHSS (DYHKIMH OOBSICHCHHS M MPOTHO3MPOBAHMS CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEH
MIPaKTUYECKOTO IIPHMEHEHHS 1 MOTyYeHHs] H3yJaeMbIX BEI[ECTB.

OcBoeHHne MPOrpaMMBI IO XUMHH CIIOCOOCTBYET (YOPMHUPOBAHHUIO IIPEACTABICHHS O XHMHYECKON COCTABIISIIONIEI HayIHOH KapTHHEI MIpa
B JIOTUKE €€ CHCTEMHOI IPHPOIbl, ICHHOCTHOTO OTHOLICHMS K HAyYHOMY 3HAHHUIO M METOJIaM IT03HAHMs B Hayke. VI3ydeHne XMMHN IPONCXOUT C
MIPUBJICYCHUEM 3HAHUM U3 paHee U3YUYEHHBIX Y4eOHBIX mpeamMeToB: «OKkpyxatomuii Mupy», «buonorus. 5—7 knacce» U «Pusmka. 7 Kiaccy.

IIpu u3ydyeHnn XUMUH OPOHCXOAUT HOPMHPOBAHUE 3HAHHN OCHOB XHMHYECKONM HAayKH KaK OOJacTH COBPEMEHHOTO €CTeCTBO3HAHUS,
HPAaKTUYECKOH e TEIbHOCTU YeI0BEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTYpPBL. 3a/aua y4eOHOro peaMeTa COCTOUT B YOPMUPOBAHUK
CHCTEMBl XHMHYECKHX 3HAHMH — BakKHEHIMX (HaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKHX MOJIOKCHUH, IOCTYHMHBIX 0000IeHHit
MHPOBO33PEHYECKOI0 XapaKkTepa, sI3bIKa HayKy, B MPHOOIIEHHN K HayYHBIM METOIaM IT03HAHUS IPH H3yYEeHHUH BEIIECTB U XUMHIECKHUX PEaKIHii,
B (OpPMHpPOBAaHWM ¥ DA3BHTHH IO3HABATENBHBIX YMEHHH M HMX NPUMEHEHHH B Yy4eOHO-NO3HABAaTENbHOH U yd4eOHO-HCCIETOBATENbCKON
JIeATeIbHOCTH, OCBOCHHH MPaBUII 0€3011aCHOT0 OOpalleH!s C BEIIeCTBAMH B IOBCEAHEBHOM JKU3HH.

IIpu m3ydyeHHn XMMHHX Ha yPOBHE OCHOBHOT'O O0IIEro 00pa30BaHMsI Ba)KHOE 3HaAYSHHE IIPHOOPENHN TaKHe e, KakK:

— (opmupoBaHHE HHTEIUIEKTYalbHO PA3BUTON JMYHOCTH, T'OTOBOH K CaM0OOOpa30BaHMIO, COTPYJHHYECTBY, CaMOCTOSTEIBHOMY
TIPUHATHIO PEIIeHHH, CIOCOOHOM aTanTHPOBATECS K OBICTPO MEHSIOIUMCS YCIIOBHSM JKH3HH;

— HaINpaBJICHHOCTb 00yYEHHsI Ha CHCTEMAaTHYeCKOe NPHOOIICHIe 00yJalonMXCsl K CaMOCTOSITENbHOM MO3HABATENEHON JesTeTbHOCTH,
Hay4HbIM METOJaM MO3HAHHs, (POPMUPYIOIINM MOTHBAIIHIO U Pa3BUTHE CIIOCOOHOCTEI K XUMHUH;

— oOecrieueHne YCJIOBHUH, CIOCOOCTBYIOIINX NPHOOPETCHHIO OOYYAIOIIMMHCS OIBITa Pa3HOOOPA3HOH NEATENbHOCTH, NMO3HAHHS H
CaMOIIO3HAHUSI, KJIFOUEBBIX HABBIKOB (KITIOUEBBIX KOMITETEHIIHIA ), IMEIOIINX YHUBEPCATEHOE 3HAUSHHE JUIS PAa3JIMYHBIX BHIOB IEITEIbHOCTH;

— dopmupoBanue obmeil (QyHKIHOHAIBHONH W €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCJIE YMEHWH OOBSCHATH M OLICHHBATH
SIBJICHUSI OKPY’KAIOIET0 MHUpa, MICHONB3ys 3HAHUS U OIBIT, MOJYYECHHBIE NPU HM3yYEHHH XHMMHH, NPHMEHITh MX HPH PEIICHHH NpoOieM B
TIOBCEIHEBHOM JKM3HH M TPYIOBOH 1eITEIbHOCTH;

— QopmupoBaHne y 00yYalONMXCSl T'YMAaHUCTHYECKHX OTHOIICHUH, ITOHMMAHHS IIEHHOCTH XMMHYECKHX 3HAHMIl JUISI BBIPAaOOTKH
9KOJIOTMYECKH I1e1eCO00pa3HOTo MOBECHHS B OBITY U TPYIOBOIT IEITEIEHOCTH B LIESIX COXPAHEHHS CBOETO 3/10POBBSI M OKPY KaOIIeH PHPOTHON
Cpensl;

— pa3BUTHE MOTHBAIUH K 00YUCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEIECKIX
LIEHHOCTEHl, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOQUIIS M HAIPABICHHOCTH AAIBHEHIET0 00y YeHUS.

OG6i1ee YMCII0 9acoB, OTBEACHHBIX TSI M3yUYCHHS XUMUH Ha yPOBHE OCHOBHOTO 00111ero 00pa3zoBanusi, coctapiser 136 gacos: B 8 kiacce
— 68 yacoB (2 yaca B HeJlelTi0), B 9 kiacce — 68 yacoB (2 yaca B HEJIGITIO).



COJEPXXAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE OHSITHSI

IIpenmer xumun. Ponp XuMun B XU3HM 4eloBeka. XHMMHUS B cHCTeMe HayK. Tema u BemecTBa. DH3HdYecKHe CBONCTBA BEIIECTB.
ArperaTHoe cocTosiHUE BemiecTB. [IoHsaTHe 0 MeTo1ax TO3HAHUS B XUMHU. YHcThIe BenecTBa H cMech. CIiocoOB! pa3sieieH s CMeceH.

ATOMBI U MOJEKyJNbl. XuMudueckue d7IeMeHTH. CHMBOJIBI XHMHYECKHX JJIeMEHTOB. [IpocThle M CIIOKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUeHHUE.

Xumnueckas popMyna. BaeHTHOCTh AaTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH [IOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTEIIbHAS aTOMHAs!
Mmacca. OTHocuTelIbHas MOJIEKYJIApHas Macca. MaccoBast 10711 XMMHYECKOTO JIEMEHTa B COCIMHEHUH.

KommaectBo BemecTa. Mons. MomsipHast Macca. B3anMocBsI3b konudecTBa, MacChl M YKC/IA CTPYKTYPHBIX €IMHHI] BelecTBa. PacuéTel
10 (hopMyJiaM XUMHYECKHX COCIHHEHUH.

Duspyeckye ¥ XMMHMYECKUE sBJIEHUs. XMMMYECKas peakius M e NpU3HaKH. 3aKOH COXPaHEHMS MacChl BEHIECTB. XHMHYECKHE
ypaBHeHHs1. Knaccupukanus XUMIYECKUX Peakiuii (COeANHSHNS, PAa3I0KEHH)s, 3aMeIIeHUs], 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XHMHYECKOH IOCY/IOM, MpaBiiaMu paboThl B 1a0OpaTOPUH U NPUEMaMH OOpaIleHHsI ¢ TabOPaTOPHBIM 000PYIOBaHHEM,
U3y4YeHHE M OnucaHue (QU3UIECKUX CBOWCTB 0OPa3LOB HEOPraHMYECKHX BEIIECTB, HAOMOACeHNE (U3MUECKUX (IUIaBJICHUE BOCKA, TasHUE JIbJA,
pacTupaHHe caxapa B CTyIKe, KHIICHHE M KOHAEHCAalUs BOAbl) M XUMHUYECKHX (TOpPEHHE CBEYHM, INPOKAJIMBAHUE MEJHOM IIPOBOJIOKH,
B3aMMOJICHCTBIE Meja ¢ KHCIOTOM) sIBICHHM, HAOMIOIeHHE U OMMCAaHWe MPU3HAKOB MPOTEKAHHS XUMUYECKHX PEeakiMil (pa3ioeHue caxapa,
B3aNMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPHIOM bapust, pazioxerue ruapokcuna meau (11) mpu HarpeBaHny, B3anMoelicTBUE XKelle3a ¢ pacTBOPOM
comu mexau (II), n3ydenne criocobOB paszeneHus cMecell: ¢ IIOMOIIBI0 MarHuTa, (GUILTPOBAaHKE, BEIIApUBAHKE, JUCTIILLILIS, XpoMaTorpadus,
IPOBEJICHHE OYUCTKH ITOBAPEHHOW COJIM, HAOJIOJCHHE M ONHCAHHE PEe3yJbTaTOB IPOBEINEHHS OIBITA, MINTIOCTPHPYIONIETO 3aKOH COXPaHCHUS
Macchl, CO3JJaHUE MOAENEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BazkHeiilye npeacTaBuTeIM HEOPraHMYECKHX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — aJieMeHT u mpocToe BemecTo. HaxoskeHne Kucaopoaa B pupoe, Gpusndeckue u
XUMHYECKHe CcBoicTBa (peakimu ropenms). Okcunel. Ilpumenenne kucioponma. CrocoObl IONMydYeHHs KHCIOpoga B J1abOpaTOpuH ¥
npombInuIeHHOCTH. KpyroBopot kucnopona B npupoze. O30H — aluioTponHast MOJU(HKAINS KACIOPOa.

TemnoBoit 3¢ hekT XUMHUIECKOH peakLii, TePMOXUMHUIECKUE YPABHEHHUS, IK30- U SHIOTEPMUIECKUE peakuuy. TOIIMBO: Yrojb U METaH.
3arpsi3HeHHE BO3/yXa, YCHIICHHE TAPHUKOBOTO 3((eKTa, paspylieHne 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoskneHne Bomopona B HmpHpone, GU3nYecKkiue U XHMHYECKHE CBOICTBA, IPUMEHEHHE,
croco0sI noydenus. Kucinots! u comm.

Mounsipablii 00bEM ra3oB. Pacu4éTsl N0 XUMUYECKUM YPaBHEHUSM.

®dusnyeckue cBoiicTBa Bobl. Boaa kak pactBopuTtens. PactBopsl. HackleHHbIE 1 HEHACKIIIEHHBIE pacTBOPHL. PacTBOPUMOCTH BElECTB
B BoJie. MaccoBast J10J1s BEIIECTBA B pacTBOpe. XUMHUUYECKUe CBOMCTBa BoJbl. OcHOBaHUsA. Poib pacTBOPOB B NMPHUPOJE M B JKU3HU YEJIOBEKA.
Kpyrosopot Bozbl B ipupoze. 3arps3HeHe NpUpoaHbIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BOJ.

Krnaccudukanus wseopranmueckux coemunennid. Oxcupabl. Kimaccuduxamms OKcHIoOB: coneoOpasyome (OCHOBHBIC, KHCIOTHBIE,
am(oTepHble) U HeconeobOpasyromue. Homenknarypa okcunoB. Pu3ndeckre 1 XUMHYECKUe CBOHCTBA OKcHuaoB. Iloiyuyenne okcuuos.

OcHoBanus. Knaccudukamus ocHOBaHHMI: INENOYM W HEpacTBOPHMBIE OCHOBaHWS. HoMmeHknatypa ocHoBaHuil. dusmueckne u
XUMHUYECKHE CBOHCTBAa ocHOBaHui. [lomydyeHune ocHOBaHUI.

Kucnotsr. Kinaccugukarmst kucnor. HomeHkmaTypa kuciaor. OU3HUECKUE U XHUMUYECKHE CBOFCTBA KUCIOT. Psil akTHBHOCTH METalIOB
H. H. bekeroga. [Tomryuenue kucinor.

Comn. Homenkuatypa coseil. @uznueckue 1 XuMHYECKHe CBoicTBa couneil. [Tomydenue conei.

T'eHeTHueckas CBSI3b MEXy KJIACCAMU HEOPTaHMYECKHX COCAUHEHUH.

Xumuueckuii skcnepumenm:

KauecTBEHHOE OIpeleleHHe COIepKaHus KHCIOpoJa B BO3QyXe, INONydeHHe, COOUpaHHe, pAacIo3HaBaHME H M3ydeHHE CBOUCTB
KHUCIIOpo/ia, HaOJII0JeHHe B3aMOICHCTBHS BELIECTB € KHCIOPOIOM H YCIOBUS BOSHUKHOBEHUSI H IIPEKpaIleHus TopeHus (1okapa), 03HaKOMIeHHE
¢ oOpa3namu OKCHIOB M OIMCAHHUE HX CBOWCTB, IOJIydeHHE, COOMpaHHE, PACIO3HABAaHME M M3yYEHHWE CBOWCTB BOJOpoja (ropeHue),
B3auMo/ieiicTBIE Boiopoaa ¢ okcuaoM Menu (1) (BO3MOKHO MCTIONIb30BaHUE BUICOMATEPHAIIOB), HAOIIOJEHUE 00Pa31IOB BENIECTB KOJHYECTBOM
1 Moib, HCCIeIOoBaHHE OCOOCHHOCTEH PACTBOPEHHUs BEINECTB C PA3IMYHONH PacTBOPHMOCTHIO, IPHTOTOBJICHHE PACTBOPOB C ONPENCIEHHON
MaccoBOH Jofiell pacTBOPEHHOTO BEIIECTBA, B3aWMOJEHCTBHE BOJBI C METAUIAMH (HATpHEM M KaiblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEJOBaHHE 00pa3IoB HEOPTaHUUECKHX BEIIECTB PA3INIHbIX KJIACCOB, HAOIIOCHNE H3MEHEHHS OKPACKH HHIMKATOPOB B
pacTBOpax KHCJIOT W LIENOYel, U3yueHHue B3auMoJencTBusi okcuzaa meau (I1I) ¢ pacTBOpoM cepHOM KHUCIOTBHI, KHCJIOT C METAJUIaMH, PEeaKIui
HEeUTpanu3alyy, NoTy4YeHne HepaCTBOPUMBIX OCHOBAHHUM, BLITECHEHHE OIHOTO MeTajlIa APYTHM U3 PacTBOPA COJH, PEIICHHE SKCIePUMEHTATbHBIX
3a/1a4 1o Teme «BakHelme Ki1acchl HEOPraHMYeCKUX COSIMHEHHUN».

Tlepuoanyeckuii 3akon u Ilepuoanyeckas cucreMa Xumudeckux d1emenToB JI. . Menaeiaeesa. CTpoeHue aToMOB. XUMHYECKAs
cBsi3b. OKHCINTETbHO-BOCCTAHOBHTEIbHBIE PEaKIIHU

IepBble OMbITKY KNAacCH(UKAIINE XUMUYECKUX 3IeMeHTOB. [I0HATHE 0 TpyIIax CXOAHBIX 2I€MEHTOB (IIeI0YHbIe H MIeI0YHO3eMeIbHEIC
METaJlIbl, TaJIOTeHBI, HHEPTHBIE ra3bl). DIEMEHTEI, KOTOpBIe 00pa3yIoT aM(pOTEpHbIC OKCHIIBI U THAPOKCHIBL.

Tleproauaeckuii 3akoH. [lepromudeckas cucTeMa XuMudeckux aneMenToB /1. 1. MenneneeBa. KopoTkoneproHas ¥ JUTHHHOTIEPHOIHAS
(dhopmsl Tleproanyeckoil cucrembl xuMuueckux snemeHToB J{. M. MenaeneeBa. [lepuoapt u rpynmbl. @U3MYECKUd CMBIC MTOPSIIKOBOTO HOMEpPA,
HOMEpOB IIEPHO/A U TPYIIIBI SIEeMEHTa.

Crpoenne atomoB. CocTaB aTOMHBIX siziep. M30Tonbl. DiekTpoHsl. CTpOeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB IMEepBBIX 20 XUMHYECKUX
anemenToB Ilepuonmueckoit cucrems! JI. 1. MenneneeBa. XapakTepuCTHKa XMMUYECKOTO JJIEMEHTa IO €ro noJyiokeHuio B Ilepuogmueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS paJiyca aTOMOB XHMHYECKUX JJIEMEHTOB, METAJUIMYECKHX M HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM H
HIepruoIaM.

3nauenue [lepuoanmueckoro 3akoHa u IlepronMyYecKol CHCTEMbI XMMHUYECKHX AJIEMEHTOB JJISl PAa3BUTHS Hayku M npaktuku. J[. W.
MemnneneeB — yuéHblil ¥ TpakIaHUH.



Xumuyeckasi cBsa3b. KoBasieHTHas (MoIspHas U HEMOJAPHAs ) CBsI3b. DIEKTPOOTPHUIIATENFHOCTh XMMUUECKUX 3JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenb okucienus. OKHCIUTENEHO-BOCCTAHOBUTEBHBIE peakluH. IIpolecchl OKUCIEHHsS M BOCCTaHOBIEHUA. OKHCIMTENH U
BOCCTaHOBHTEIH.

Xumuueckuit IKcnepumenm:

n3ydeHue o0pa3lioB BEHIECTB META/UIOB U HEMETAJUIOB, B3aMMOJCHCTBHE THIAPOKCHAA IMHKA C PACTBOPAMH KHCIOT U IIenodeii,
HPOBEJICHHE OIIBITOB, HITIOCTPUPYIOLIHX HPUMEPbI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLUii (TOpeHNe, peakIUH Pa3IoKEeHNUs, COSIUHEHNS).

Meswcnpeomemnnle ceasu

Peanuzanus MexnpeIMeTHBIX CBsA3C P H3y4EHUH XMMUH B 8 Kilacce OCYILECTBILIETCS Yepe3 HCHOIIb30BAHNE KaK OOILINX €CTECTBEHHO-
HayYHBIX IOHATHH, TaK U TOHSATHH, SBIITIOIUXCS CHCTEMHBIMU JUISI OTETIBHBIX IPEIMETOB €CTECTBEHHO-HAYTHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE IOHATHS: HAy4HBII (haKT, THIIOTe3a, TEOPHS, 3aKOH, aHAIN3, CHHTE3, KJIacCH(UKAIMs, IePHOIUIHOCTS,
HaOJII0/IeHHE, KCIIEPHMEHT, MOIEIUPOBAHHE, H3MEPEHHE, MOJICb, SIBJICHHE.

dusmka: MaTepysl, aTOM, dJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIHUJ, H30TOIbI, paJUOAKTUBHOCTb, MOJIEKYJIa, dIEKTPUUECKHUIA 3apsiy,
BEILECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEILECTBA, a3, (PM3NUECKHE BEIMYUHbI, €IMHHULI M3MEPEHHs, KOCMOC, IUIAHEThI, 3BE3/1bl, ColHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

T'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC TOPOJIbL, OJIE3HbIE HCKOIIAEMBbIE, TOIIHBO, BOJHBIE PECYPCHL.

9 KJIACC

BemecTBo M XUMHYecKasi peaKknus

Ileproauueckuii 3axkoH. Ileproguueckas cucremMa Xxumudeckux siaemeHToB J1. 1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHHUH CBOICTB XMMUYECKUX DJICMEHTOB IEPBBIX TPEX IEPHONOB, Kalus, KalbIHMi M UX COCAUHEHUH B COOTBETCTBHH C ITOJIOKCHHEM
27eMeHTOB B Ileproauueckoii cHCTeMe H CTPOSHHEM X aTOMOB.

CTpoeHHE BeIecTBa: BHIBI XUMHUYECKOH CBS3M. THIBI KPUCTAUIMYECKHX PEIIETOK, 3aBHCHMOCTh CBOWMCTB BeIleCTBa OT THUIIA
KPHUCTAJUTMYECKOW PEIIETKY U BUJJAa XUMUYECKON CBS3H.

Knaccuduxarust 1 HOMEHKJIaTypa HEOPraHHYECKUX BEIECTB. XMMUYECKUE CBOMCTBA BEIIECTB, OTHOCAILIMXCS K Pa3IMYHBIM Kllaccam
HEOPraHMYECKHUX COCANHCHUH, TeHeTHIECKast CBSI3b HEOPTaHMYECKHX BEIECTB.

Knaccudukamus XMMHYSCKUX pEakIMil 10 pa3inYHbIM NpHU3HAKaM (IO YHCIy M COCTaBY YYacTBYIOIIMX B PEaKkIHH BEHIECTB, IO
TEIUIOBOMY 3((EeKTy, 0 M3MEHEHHIO CTEIeHEell OKHCICHUS XMMHYECKHX JJIEMEHTOB, II0 OOpPAaTHMOCTH, IO YYacTHIO KaTaau3aTopa). JK30- U
SHJOTEPMHUYECKUE PEAKIMH, TEPMOXUMUICCKUE YPAaBHEHHS.

TTonsTe 0 ckopocTH XumMudyeckor peakuuu. [losTHe 06 0OpaTHMBIX U HEOOPATUMBIX XUMUYECKHX peakuusx. [IoHsITHE 0 FTOMOTreHHBIX
U reTeporeHHbIX peakuusx. [lonsrue o karamuse. [lonaTre o XuMuyeckoM paBHOBecHU. DaKTOpBI, BIUSIONINE HA CKOPOCTh XUMUUECKOH PeaKIui
U M0JIOXKEHUE XUMUUYECKOTO PABHOBECHSI.

OKHCIINTETEHO-BOCCTAHOBUTEIHbIE PEaKIUH, JJICKTPOHHBIA OallaHC OKHCIHTEIbHO-BOCCTAHOBHUTENBHOH peakimu. CocTaBlieHHe
YpaBHEHHI OKHUCIIMTEIFHO-BOCCTAHOBHUTENBHBIX PEAKIUi C HCIIOIB30BaHIEM METO [ DJIEKTPOHHOTO OaaHca.

Teopust 37EKTPOIUTUYECKON TUCCOLMALIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. KaTHOHBI, aHHOHBI. MeXaHU3M JMCCOLMALUK BELIECTB C
Pa3IMYHBIMU BHJAMH XUMHYeCKoH cBsi3u. CrerneHs aucconuanyi. CHIbHbIE H c1a0ble JJIEKTPOJIUTEL.

Peaxiyn noHHOrO 0OOMeHa. YCJIOBUS IPOTEKAaHHS peaKIUi HOHHOTO 0OMeHa, IOJHBIE M COKPAIlEHHbIC HOHHBIC YPaBHEHHS PEaKIi.
CBOIiCTBa KUCIIOT, OCHOBAHUH U COJIEH B CBETE MPEACTABICHUN 00 AJIEKTPOIIMTHYECKOH Arucconnanuy. KauecTBeHHbIe peakiuu Ha HOHbL. [ToHsTue
0 THPOJIN3E COJICH.

Xumuueckuil 3kcnepumenm:

03HaKOMJICHHE C MOJEJISIMH KPHCTANIMYECKUX PENIETOK HEOPraHWYECKHX BEIIECTB — METAUIOB M HEMETauioB (TpaduTa M anMasa),
CJIOXKHBIX BEIIECTB (XJIOpHZA HATPHsl), MCCIIENOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHUYECKON PeakIUU OT BO3JCHCTBHS Pa3INUHBIX (HaKTOPOB,
HCCIIEI0BaHNE HIIEKTPOIPOBOJHOCTH PAaCTBOPOB BEIIECTB, IIPOLECCa AUCCOIMANIH KHCIIOT, IIeoueH U coell (BO3MOXKHO HCIIONB30BaHKE BHIEO
MaTepHasoB), IPOBEICHNE ONBITOB, MIUTIOCTPUPYIOIUX IPH3HAKU MPOTEKaHHUs peakiuii HOHHOro oOMeHa (00pa3oBaHHe 0calKa, BhIIEICHHUE rasa,
o0pa3oBaHUE BOABI), ONBITOB, WITIOCTPUPYIOUIMX NPUMEPHl OKHUCIHTEIbHO-BOCCTAHOBHTEIBHBIX PEaKUUil (TOpeHue, peakluH pa3lIosKeHHS,
COEHHEHHs), PACIIO3HABaHUE HEOPIaHNUECKUX BEIIECTB C IIOMOIIbIO KAYeCTBEHHBIX PEaKIUil Ha HOHBI, pellleHHe SKCIePUMEHTAIbHbIX 3a/1a4.

HemeTa/uTbI M NX COeMHEHNUS

OOmias xapakTepucThKa rajgoreHoB. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE CTerneHH okucieHus. CTpoeHue u (usHMyecKue
CBOICTBA MPOCTHIX BEILECTB — TaJIOTeHOB. XMMHYECKHe CBOMCTBA Ha IIpUMepe XJIopa (B3aHMOAEHCTBHE C MeTa/lIaMy, HeMeTaIaMU, IeJI0UaMH).
Xnoposogopox. ComsiHast KUCIOTa, XUMUYECKHE CBOICTBA, OTy4eHue, IpuMeHenue. [leiicTBue X10pa H XJI0poBOJOPOa Ha OPraHH3M JeIoBeKa.
BakHeiinme XJI0pHABI H NX HAXOXICHHE B IPHPOJIE.

OO1mast XxapakTepucTHKa 31eMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOECHHsSI aTOMOB, XapaKTepHBIE CTENeHH OoKucieHws. CTpoeHne H
(m3HMUeckre cBOICTBA MPOCTHIX BEIIECTB — KUCIIOPOZA M Cephl. AJUIOTPOIHBIE MOAU(UKAIINN KICIOPoJa U cepbl. XHMHUUECKUE CBOMCTBA CEpHI.
CepoBomopoa, CTpoeHHE, (pu3HYecKHe M XUMHYecKHe cBoHcTBa. OKCHIBI Cepbl KaK MPEICTaBUTENN KHCIOTHBIX OKcuaoB. CepHas KHCIOTa,
(husnyeckne 1 XMMHYECKHe CBOICcTBa (001IMe KaK MPEACTaBUTENS Kilacca KHCIOT U crieniuduyeckue). XMMUYECKHe PeaKIyy, JIexKallie B OCHOBE
IPOMBIIIIEHHOTO CIIOco0a MOJIydeHus cepHol KucIoThl [IpuMenenue cepHoif KucaoThl. CONM CepHOI KHCIOTHI, KaueCTBEHHAs PEaKIMs Ha
cynbdat-noH. HaxoxaeHue cephl U e€ coeMHEHNH B Ipupo/ie. XHUMHYECKOe 3arpsi3HeHNe OKpy Kalomieil cpelbl COSANHEHUSIMU CephI (KHCIOTHBIE
JIOXKIH, 3arpsI3HCHUE BO3/LyXa U BOJOEMOB), CIIOCOOBI €ro NPeOTBPaLICHH.

OO6mas xapakTepucTHKa 371eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC CTENeHW OKHCICHHUS. A30T,
pacmpocTpaHeHHe B IpHupoje, Gu3uueckue U XuMudecKne cBoiictBa. KpyroBopoT a3oTa B mpHpoje. AMMHUAK, ero (GH3HYECKHEe H XUMUIECKHEe
CBOIicTBa, MONydYeHue U npuMeHeHne. Coly aMMOHUS, X (pU3HIECKHEe U XUMUYECKUE CBOMCTBA, IpHMeHeHHe. KauecTBeHHas peaknust Ha HOHBI
aMMOHUS. A30THas KUCIIOTa, €€ MoTy4YeHue, pU3n4ecKre 1 XMMUUECKHEe CBOMCTBA (00LIME KaK MPECTaBUTENS Kilacca KUCIOT U Crielu(pHIEcKue).
Hcnonp30BaHue HHUTPATOB M COJIEM aMMOHUS B KauyeCTBE MHHEPANbHBIX YAOOpeHHi. XUMHYECKOe 3arps3HEHUE OKpPYXKAroLIeH Cpebl
COSTMHEHMSAMH a30Ta (KHCJIOTHBIE JOXIH, 3arps3HEHHE BO3IyXa, MOYBbl U BojgoéMoB). doctop, amrorpomusle Momudukamyn docdopa,
¢usndeckne u xummueckue cpoictBa. Okcnna docdopa (V) u ¢ocdopras kucnora, pusHdeckKHe M XMMUYECKHE CBOWCTBA, IOJTyYCHHE.
Hcnonp3oBanue GpochatoB B Ka4eCTBE MUHEPAIBHBIX yI0OPEHHUIH.

OOmas xapakrepuctuka 31meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHbIC CTENEHH OKUCICHUS. YTIepos,
aJUIOTPOIHBIC MOAU(UKALIH, PACIPOCTPAaHCHHUE B IPHPOE, GH3UUECKUE U XUMUIECKHE CBOMCTBA. AcopOmus. KpyroBopoT yriepozna B Ipupoe.
Oxcunsl yriaepona, ux (usnyeckne ¥ XUMHYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OPraHH3MBI, MOTyYCHHE U HMPHMEHEHHE. DKOJIOTMYCCKUE
npo0IIeMBl, CBsI3aHHBIE ¢ OKCHIOM yriepoaa (IV), runoresa rio6aisHOT0 NOTEIUICHHS KIMMaTa, TapHUKOBEII 2 ekT. YroabHas KuciaoTa u eé
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cond, X (U3MYECKMEe M XHMHYECKHE CBOICTBA, MOJydYeHHME M HpuMeHeHHe. KadecTBeHHas peakius Ha kapOOHaT-MOHBI. Vcronmb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBILIJIEHHOCTH U CEJIbCKOM X035 CTBe.

IlepBoHauanbHbIe MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCJHHEHHSX yriepoia (MeTaH, dTaH, STHJICH, alleTHIEH, 3TaHOII,
TIIMIEPHH, YKCYCHAst KUCIIOTa). IIpHpOAHbIE HCTOYHNUKH YIIICBOAOPOIOB (Yroiib, IIPUPOJHBIN a3, He(Th), IPOAYKTHI HX HepepaboTku (OeH3HH ),
UX POJIb B OBITY ¥ IIPOMBIILICHHOCTH. [ToHATHE 0 OMONOrMYeCcKH BaXKHBIX BEIIECTBAX: KUPaAX, OJIKaxX, yIJIeBOJAX — U UX POJIH B XKH3HU YEJIOBEKA.
MarepuanbHOe IMHCTBO OPIaHMYECKUX M HEOPTaHUUYECKHX COCMHEHMUI.

Kpemuuii, ero ¢usndyeckue W XHMUYECKHE CBOMCTBA, moiydeHue u npumeHeHue. CoenuHeHus KpeMmHuHs B npupoge. OOimue
nperncraBieHns o6 okcune kpemuus (IV) u kpemuueBoil kucnore. CHIMKAaThl, HX HCHOJIB30BaHHE B OBITY, B IPOMBIIIIEHHOCTH. Baxneiimue
CTpOHTENbHbIE MaTepHaNbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpobiieMbl 0€30IaCHOTO HCIONB30BAHHS CTPOUTENHHBIX
MAaTepHalIoB B IOBCEIHEBHOM JKH3HH.

Xumuueckuil Ikcnepumenm:

u3ydeHue oOpa3loB HEOPraHMYECKHUX BEIIECTB, CBOUCTB COJISAHOH KHUCIIOTHI, IPOBEIECHUE KAUECTBEHHBIX PEaKLUi Ha XJIOPUI-HOHBI U
HAOJII0/ICHHE MPU3HAKOB MX MPOTEKAHHS, OINBITHI, OTPa)KAroIIHe (PU3MIECKHE 1 XUMUYECKUE CBONCTBA TaJOr€HOB U MX COCAMHEHHIT (BO3MOXHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUAIOB), 03HAKOMJIEHHE C 00pa3liaMu XJIOpUJI0B (TaloreHU/10B), 03HAKOMJIIEHUE ¢ 00pa3liaMu Cepbl ¥ €€ COeAMHEHUAMU
(BO3MOXKHO HCIOJIB30BaHHE BHIEOMATEpUAloB), HAOMIONCHHE Ipolecca OOYIIMBAaHHS caxapa II0J JACHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOI
KHUCIIOTHI, N3y4eHHE XUMUUECKHX CBOMCTB pa30aBIeHHOI CEpHOI KHCIIOTHI, IPOBEICHNE KaueCTBEHHOH peakuy Ha cyIb(paT-uoH U HabIIoieHre
npu3HaKa e MPOTeKaHWs, O3HaKOMIEHHe ¢ (HM3UYECKHIMH CBOMCTBaMM a30Ta, (ocdopa M HX COeAMHEHHI (BO3SMOXKHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yIOOpeHHii, MoayueHHe, COOMpaHue, Paclo3HABAaHUE U U3YYCHHE CBOICTB aMMHUaKa,
IPOBEJICHUE KAYECTBCHHBIX pEaKUuil Ha MOH aMMOHMA M (ocdarT-HOH M H3yueHHME NPH3HAKOB MX MPOTEKaHHsA, B3aUMOJCHCTBHE
KOHLICHTPUPOBAHHOM a30THON KHMCIIOTBI C MEJIbIO (BO3MOXKHO MCIOJIb30BaHUE BUCOMATEPHUAIIOB), U3YUYEHHE MOJIENeH KPUCTAIUIMYECKHUX PEIETOK
anmasa, rpadura, ¢yuiepeHa, 03HAKOMIICHHE C IIPOLECCOM aJcOpPOLUM PAacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YITIEM M YCTPOHCTBOM
IIPOTHBOTa3a, MoJTydYeHHe, CoOMpaHne, paclio3HaBaHHE U H3yUEHHE CBOKMCTB YIJICKHCIIOTO Ta3a, IPOBE/ICHIE Ka9eCTBEHHbIX Peaklyii Ha KapOoHaT
U CWIMKAaT-MOHBl M W3ydYeHHE IPU3HAKOB MX IPOTEKAaHHs, O3HAKOMJICHHE C NpPOAYKIHeH CHIMKAaTHOH IPOMBIILICHHOCTH, pELICHHe
9KCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BaxkHeilne HeMeTaIbl 1 HX COSIUHEHUS».

MeTanibl H UX COeAMHEHHUS

OO61mas XxapaKTepUCTHKa XUMUYECKUX 2JIEMEHTOB — METaJUIOB Ha OCHOBAHWHM HX IIOJOXKEHHs B Ileproaudeckoil cucTeMe XHMHYIECKHX
anemenToB /1. Y. MenzeneeBa u ctpoenust atomoB. CTpoeHne MetaiuioB. MeTaminyeckas CBsi3b M METAJUIMUECKash KPUCTAJUIMYECKash peléTka.
DIeKTPOXMMHYECKUH psJl HaNpsDKeHHH MeTayuioB. Du3Hyeckne ¥ XMMHYECKHE CBOHMCTBa MeTauioB. OOmIHe CriocoOBI MONYYEHHS METaJlIoB.
TloHsTHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3un. CIUIaBH (CTalb, 9yTI'yH, JIOPAIIOMHHIN, OpOH3a) U UX NIPHMEHEHHE
B OBITY ¥ IPOMBIIIICHHOCTH.

Illeoynsle MeTauIbl: HoJOXkeHHe B Ilepromudeckoil cucreme XuUMHYeckux snemeHToB [[. 1. MenneneeBa, CTpoeHHEe HX aTOMOB,
HaxoXxJeHue B npupoje. PU3nyecKre U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kayuust). OKCHIBI U TUAPOKCHUIBI HATPHS W Kayus.
IIpuMeHeHne MEeT0YHBIX METAIUIOB H HX COCANHCHUMH.

[leno4yHo3eMeNbHBIE METALIBI MATHUN M KaJIbLMIA: 110J10keHue B [lepuoauyeckoii cucreme xumudeckux anementos J1. M. Menaeneesa,
CTpOCHHE HX aTOMOB, HaxOXKAeHHe B mpupoje. du3nueckue n XMMHYECKHE CBOHCTBA MarHWs M Kaiblys. BakHeiine coequHEHMs KalbIHs
(oxcun, ruApoKcH, conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHSI.

AmomuHuit: nonoxenue B [leproanueckoii cucteme xumuueckux siemeHtoB Jl. M. MenneneeBa, CTpoeHHE aToMa, HAXO0XICHHE B
npupoe. Pusnyeckue U XMMHUYECKUE CBOMCTBA AMIOMUHUA. AM(BOTEPHBIE CBOWCTBA OKCHIA ¥ THAPOKCHIA AIIIOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoii cucreme xuMmuueckux 3nemMenToB JI. . Menneneesa, ctpoeHre aToMa, HaXOKICHUE B IPHPOJIE.
Du3nUeCKre U XUMHUYECKHE CBOMCTBA xerne3a. OKcubl, ruapokeusst u conn xkenesa (1) u sxenesa (111), ux cocras, CBOMCTBA U TOTyYEHHE.

Xumuueckuii 3kcnepumenm:

O3HAKOMJICHHE C 00pa3llaMil METAJUIOB M CILUIABOB, UX (DM3MYECKUMY CBOMCTBaMH, U3ydeHHE Pe3yIbTaTOB KOPPOHH METAILIOB (BO3MOXKHO
HCIIOIB30BAaHNE BHACOMATEPHANOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHIA KalbIWs ¥ HATPHA C BOJOH (BO3MOXKHO HCIIOJB30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBAaHHE CBOMCTB KECTKOM BOIBL, IIpoIlecca TOPEHHs Jkelie3a B KHCIOpoAe (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB), IPU3HAKOB MIPOTEKAHUS KAUECTBEHHBIX PEAKIMil Ha MOHbBI: MATHHS, KAIIbLIHS, AIFOMUHNS, IMHKa, xenesa (I1) u xenesa (1),
meau (II), maOmiomeHue W omHCaHHE IIPOLECCOB OKPAIIMBAHUS IUIAMEHH HOHAMHU HATpUs, Kaldus U Kalplus (BO3MOXHO HCIIOJb30BaHUE
BHUJICOMAaTEpPHAIIOB), UCCIeI0BaHUE aM(pOTEPHBIX CBONCTB THIPOKCHIA ATIOMUHUS U THAPOKCHA IIMHKA, PellIeHHe YKCIIePUMEHTaIbHBIX 3a1a4 10
TeMe «BakHelIme MeTaJuTbl 1 HX COCAUHCHUSD.

XuMus H OKpY:KaoIas cpea

BemectBa 1 MaTepuansl B IMOBCEIHEBHOH XM3HM dYeloBeKa. be3omacHoe MCHONIb30BaHHUE BEIIECTB M XUMUUESCKUX PEAKIUH B OBITY.
IlepBas moMoIIb IPH XUMHUUECKUX 0XKOTAX U OTPABIICHUSIX.

XUMHYecKoe 3arpsi3HEHHE OKpY)Karolled cpeas! (IpenenbHasi JOIMyCTHMas KOHIeHTpawus BemecTs, painee — [1JIK). Posp xumum B
PpelIeHUH KOJIOTHIECKUX MPOOIIeM.

Xumuueckuil IKcnepumenm:

H3ydeHne 00pa3oB MaTepHaoB (CTEKJIO, CIUIABEI METAJUIOB, OJIMMEPHBIE MAaTEPUAIIBI).

Mesicnpeomemnuie ceasu

Peanuzanust MEeXNpPEAMETHBIX CBS3eH IPH H3YYEHUH XUMHHU B 9 KJIacce OCYIIECTBIIETCS Yepe3 HCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHSITHH, TaK U TOHSITHH, SBIIOMUXCS CHCTEMHBIMU IS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYTHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAYyYHbIE MOHATUS: HAYYHBIH (KT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIN3, CHHTE3, KIACCH(UKAINS, IePHOJHIHOCTb,
HaOII0eHNe, SKCIIEPHIMEHT, MOAEINPOBAHNE, H3MEPEHHE, MOJIENb, SIBICHHE, IIAPHUKOBBIH 3()(EeKT, TEXHOIOTHsI, MaTepPHAIIBL.

®duspka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, N30TOIBI, PaJHOaKTUBHOCTb, MOJICKYJIa, SJIEKTPHICCKUH 3apsis,
MPOBOJHMKY, IOIYNPOBOJHUKH, IMIJIEKTPHKH, (OTODIEMEHT, BENIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHE BEIECTBAa, Tra3, pPacTBOP,
pacTBOPUMOCTb, KPHCTAIUTHYECKAsl PEIIETKa, CIUIABbl, (pU3MUYECKHE BEMYMHBI, CANHUIBI M3MEPEHHUs,, KOCMHYECKOEe MPOCTPAHCTBO, IUIAHETHI,
3B&3161, CoJIHIIE.

Buonorust: potocuntes, npxanue, bnocdepa, YIKOCHCTEMA, MUHEPAIbHbIE YIOOPEHHS, MUKPOJIEMEHTBI, MaKPOAIEMEHTEI, TUTaTeIbHBIC
BEIIIECTBA.

T'eorpadms: atmocdepa, ruapocepa, MUHEpaIbl, TOPHBIE IOPOIbL, TT0JIe3HbIE HCKOIIaeMble, TOIUTHBO, BOAHBIEC PECYPCHL



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUsA HNPOI'PAMMBI IO XMMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOSHUS IIPOrpPaMMBI OCHOBHOTO 0OOIIEro 00pa3oBaHUs JOCTUIAIOTCS B XOJe 00y4YeHHS XUMUH B €IHHCTBE
y4eOHOI U BOCIIUTATENBHOH AEATETbHOCTH B COOTBETCTBHU C TPAIUIMOHHBIMU POCCHICKIMH COLMOKYJIBTYPHBIMH H JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMH, NPHHATBIMA B OOIIECTBE NpPaBHIAMU U HOPMaMM IIOBEJICHHS M CHOCOOCTBYIOT IpoIleccaM CaMOIO3HAHHS, CAMOPa3BUTUS U
COLMATTM3ALNH 00y YarOIIUXCS.

JINYHOCTHBIE PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTH 00YHAIOIIMXCsl PYKOBOJCTBOBATHCS CUCTEMOMN NO3UTHBHBIX IIEHHOCTHBIX OPHEHTALNH
Y PacIIMPEHHE OIBITA JEATEIBHOCTH HA €8 OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHUSI

[EHHOCTHOT'O OTHOIIECHHS K OTCUECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAyJYHOMY HACJICIHIO, IOHHMMAHHS 3HAYEHUS XHMHYECKOH
HayKH B )KH3HH COBPEMEHHOT'0 00IIeCTBa, CIIOCOOHOCTH BIIaJeTh OCTOBEPHON HH(OpMaIHeil 0 mepeoBbIX JOCTIKEHUAX M OTKPBITHIX MUPOBOIL
U OTCYECTBCHHOH XMMHH, 3aHHTEPECOBAHHOCTH B HaYYHBIX 3HAHMAX 00 yCTpoiicTBe MUpa H 00IIecTBa;

2) rpasKIaAHCKOr0 BOCIHTAHUS:

IPeICTaBICHNUS O COLHAIBHBIX HOPMaxX U MPaBUIaX MEXXINYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHHUKaTHBHOH KOMIICTEHTHOCTH B
OOIIECTBEHHO TMOJIE3HOU, y4eOHOMCCIEeI0BATENbCKOM, TBOPUECKON U APYTHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOMN
JICATEIILHOCTH TIPU BBITNIOJHEHUM Y4EOHBIX, O3HABATE/IBHBIX 3a/[a4, BHIIOJIHEHUM XUMHYECKUX SKCIIEPHMEHTOB, CO3/IaHHH YUeOHBIX HPOEKTOB,
CTpeMJICHHS K B3aHMMOIIOHMMAHMIO M B3aHMOIIOMOILM B IIpOLiecCE ITOH yueOHOH AeATENbHOCTH, TOTOBHOCTU OLCHMBATh CBOE NOBEACHHE M
MOCTYIKH CBOUX TOBAPHUIIEH ¢ MO3UIIH HPABCTBEHHBIX U IIPABOBLIX HOPM C YIETOM OCO3HAHHMS MIOCIEACTBHUIT IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSL:

MHPOBO33PEHYECKHE TIPEJCTABICHUS O BEIECTBE U XUMHYECKOH PEaKIiH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HayKH
U COCTABIISIIOIIME OCHOBY JUISl NMOHUMAHMS CYIIHOCTH HAay4HOH KapTHUHBI MHpA, HPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
HPHUPO/IBI, B3aHMOCBSI35X YeJIOBEKA C MPUPOIHOM CPeoi, O POIM XUMHHU B IO3HAHUH 3THX 3aKOHOMEPHOCTEH;

[O3HaBaTeJIbHbIE MOTHBBI, HAIIPABJICHHBIE Ha ITOJydYeHHE HOBBIX 3HAHHI II0 XUMHH, HEOOXOIHMMBIE U OOBSICHEHHS! HaOIIOZaeMBIX
IPOIIECCOB M SIBIICHUH, MO3HABATEIbHOM, HH(QOPMALIOHHOW M YHTATENbCKOH KyJBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIBHON PabOTHI C
y4eOHBIMH TeKCTaMH, CIIPABOYHOM JINTEPATYPOil, JOCTYIHBIMHA TEXHUUECKHMH CPEACTBAMU HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

UHTepeC K OOydYeHHMIO U IIO3HAHWIO, JIIOOO3HATENBFHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa3OBaHHIO, IIPOEKTHOH U
HCCIIEI0BATENbCKOM IEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHs 00Y4CHHMS B JalibHEHIIIEM;

4) popMupoBaHus KYJBTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha 3JI0POBBI 00pa3 >KH3HH, OCO3HAHHE
MOCIEACTBUH ¥ HENPUATHE BPEIHBIX INPUBBMEK (YHOTPEOIEHMS aJIKOTOJs, HApKOTHKOB, KypeHHs), HEOOXOAUMOCTU COOIIOIEHHS IPaBHII
0e30macHOCTH NpU 0OpAILIEHUH ¢ XMMHUYECKUMHU BELIECTBAMU B OBITY U PEaIbHOW JKU3HU;

5) TpyaoBoro BocnuTanus:

MHTEPEC K PaKTHIECKOMY U3YUCeHHIO Ipodeccuii i Tpyia pa3IMIHOro poJia, yBasKeHHE K TPYAY U pe3ysbTaTaM TPYIOBOH NesSTeIbHOCTH,
B TOM 4YHCJIC HAa OCHOBE HPHUMEHCHMS IPEIMETHBIX 3HAHMH 10 XHMHH, OCO3HAHHBIH BHIOOD MHAMBUIYaIbHOH TPACKTOPHU IPOJOIKCHHUS
oOpa3oBaHHsI C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IIOTPEOHOCTEH, yCHEIIHOH
poeCcCHOHANBHON IeATEeNbHOCTH H Pa3BUTHSI HEOOXOIMMBIX YMEHHUH, TOTOBHOCTD aJalITHPOBATHCS B IPO(ECCHOHANIBHOM cpene;

6) 7KO0JIOrHYeCKOro BOCIIMTAHMS:

9KOJIOTHYECKH I1eJIeco00pa3sHoe OTHOIICHHWE K MPHPOJE KaK MCTOYHHKY JKM3HM Ha 3eMie, OCHOBE e CyIEeCTBOBAHHs, HMOHHMaHUE
LIEHHOCTH 3JI0POBOTO U Ge30IacHOr0 00pa3a KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3HYECKOMY M NCUXMYECKOMY 3/10POBBIO,
OCO3HAHHE [IEHHOCTH COOJIOEHNS PaBIII 0e30I1aCHOTO MOBEIEHHMS IIPH paboTe ¢ BEIECTBAMU, a TAKXKE B CUTYAIUSIX, YTPOXKAIONINX 3[0POBBIO 1
JKHA3HH JTIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHWS, NMONyJaeMble NPU M3yYeHWH XHMHH, IS PEIleHHs 3a/ad, CBS3aHHBIX C OKpY’Karolled IMPHpOJHON
CPEIOit, TS MOBBIIICHHS YPOBHSI SKOJIOTMYECKON KyJIbTYpPbl, OCO3HAHHS TII00AIbHOr0 XapakTepa 3KOJOTHYECKUX MPOOIeM U IMyTeil UX peneHus
HOCPECTBOM METOIOB XHUMHH, SKOJIOTHYECKOTO MBIIIICHHS, YMEHHS PYKOBOACTBOBAaThCS MM B I03HABaTCIbHOH, KOMMYHHMKATHBHOH H
COLIMAIBHON MPaKTHKE.

METANIPEJMETHBIE PE3YJIbTATbI

B cocraBe MeTanpeIMETHBIX PE3yJbTATOB BBILACIAIOT 3HAYUMbIC Ul (GOPMUPOBAHUS MHPOBO33PEHHS OOIICHAYYHbIC MOHATHS (3aKOH,
TeopHsl, IPHHIHI, TUIOTe3a, (GakT, CHCTeMa, IPOLECC, SKCIEPHUMEHT H APYToe.), KOTOPhIe MCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX yYeOHBIX
npeaMeTax M MO3BOJSIOT HAa OCHOBE 3HAHHH M3 3THX INPEAMETOB (HOPMHUPOBATh MPEICTABICHHE O LENOCTHOI HAay4HOH KapTHHE MHpa, W
YHHBepcajbHbIC yueOHbIe AeHCTBUS (II03HABATENbHbIC, KOMMYHHUKATHBHBIC, PETYJISITHBHBIC), KOTOPbIE 00eceunBaoT GOPMUPOBAHIE TOTOBHOCTH
K CaMOCTOSITEIbHOMY TIAHHPOBAHHIO U OCYLICCTBICHHIO Y4eOHOI ACATENbHOCTH.

Io3HaBaTe/IbHBIE YHUBEPCAILHBIE YUeOHbIe 1eiicTBUS

Ba3oBble Jjornyeckue aeicTBHI:

YMEHUSI HCTIOIB30BaTh IPUEMBI JIOTHUECKOTO MBIIUICHUSI IIPH OCBOCHUH 3HAHUH: PaCKPBIBATh CMBICT XHMHYECKUX IOHATHI (BBIIEIATH
UX XapaKTepHbIC IPU3HAKH, YCTAHABINBATh B3aUMOCBSI3b C IPYTHMH HOHSATHSIMH ), HCIIOJIB30BATh HOHATHS ISl OOBSICHEHHS OTACNBHBIX (haKTOB U
SIBJICHUH, BHIOMPATh OCHOBAHWS M KPUTEPHHU JUIS KIACCH(HKALMH XMMHYSCKUX BELICCTB M XMMUYECKUX PEAKIMil, yCTaHABIMBATh IPHINHHO-
CIICZICTBEHHBIC CBSI3H MEXIY OOBEKTaMH H3y4YCHHs, CTPOHMTH JOTHYECKUE PACCY’KACHUs (MHIyKTHBHBIC, NACAyKTHBHBIC, [0 aHAJIOTHH), [ENaTh
BBIBOJIbI 1 3aKITFOUYCHUS;

yYMEHHE MHPUMEHSTh B IPOLECCE IMO3HAHMS MOHATHs (IPEIMETHBIC M METaNpeIMETHBIC), CHMBOJMYECKHE (3HAKOBBHIC) MOJEIH,
UCIIONB3YEeMBIE B XHMHH, TPE0OPa30BBIBATE NIMPOKO IPUMEHSEMBIC B XMHHU MOJICIIbHBIC IPEICTABICHNS — XUMHYECKUH 3HAK (CHMBOJI 2JIEMEHTA),
XUMHYecKas (GopMysia M ypaBHECHHE XMMHYECKOH pEakIMy — IPH PELICHHH Y4eOHO-TI03HABATENBHBIX 3a1ad, ¢ YY4ETOM ITHX MOJEIBHBIX
NpeICTaBICHNH BBISBIATH U XapaKTePU30BaTh CYIECTBEHHBIC IPU3HAKN H3yIaeMBIX 00BEKTOB — XMMHYECKHX BEIIECTB M XUMUYECKUX PEAKIIU,
BBUIBIIATH OOLIHE 3aKOHOMEPHOCTH, TIPUYMHHO-CIICACTBEHHbIC CBA3H M IPOTUBOPEYHS B M3y4aeMBbIX MIPOLIECCAX U SBICHUSX.

Ba3oBble HcceoBaTeIbCKIE JeliCTBHS:

YMEHHE HCIIOJb30BaTh [IOCTaBJICHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA IIO3HAHUS, a TaK)Ke B Ka4ECTBE OCHOBBI I (POPMHPOBAHHUS
THIIOTE3BI IO IPOBEPKE MPABIIBHOCTH BBICKA3BIBAEMBIX CYIKIICHHH;



HNPHOOPETEHHE OMBITA M0 TUIAHUPOBAHUIO, OPTaHU3ALUK U MPOBEACHHIO YYCHHYECKUX SKCIICPUMEHTOB, YMEHHE HaOIIOAATh 338 XOA0M
HpoLEcca, CAMOCTOSATENIBHO NPOTHO3UPOBATh €ro Pe3yJbTaT, (OpMyJIMpOBaTh 000OIICHUS U BBIBOABI IO PE3YJIbTaTaM NPOBEAEHHOTO OIIBITA,
UCCIIEJOBaHUs, COCTABIIATh OTYET O MPOAEIAHHON paboTe.

Pa6oTta ¢ undopmanueii:

yYMEHHE BBIOUpATh, aHAIM3UPOBATh M HHTEPIPETHPOBATh MH(GOPMAIMIO PA3IMYHBIX BHAOB U (OPM HPEACTABICHUS, IOTydaeMyo U3
Pa3HBIX UCTOYHUKOB (HAyYHO-TIOIYJISIpHAs JINTEpAaTypa XMMHYECKOTO COJCpKaHHs, CIPaBOUHBIE MMOCOOHS, pecypcsl MHTepHeTa), KpUTHUECKU
OLICHUBATH MPOTHBOPEUMBYIO M HEJIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE TIPUMEHSTH Pa3JIM4HbIe METOABI U 3aIPOCHI IIPU MOUCKE M 0TOOpEe MH(OPMALMU M COOTBETCTBYIONIMX AAHHBIX, HEOOXOIUMBIX
JUISL BBITIOJIHEHUS y4eOHBIX M MO3HABATEIIbHBIX 3a/[a4 ONPEASIEHHOIO TUIA, IPUOOPETEHUE ONbITa B 00JIACTH HCIIONIb30BaHHS HH(OPMALIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHII, OBJIaJICHHE KYJIbTypOH aKTUBHOTO HUCIIOJIL30BAHMS PA3JIMIHBIX IIOUCKOBBIX CHCTEM, CAMOCTOSTENILHO BHIOUPATh
onTHMaNbHYyI0 (GOpMy HpeAcTaBIeHUs MH(GOPMaUK U WUIIOCTPUPOBATH PelllaeMble 3aJadl HECIOXKHBIMH CXEMaMHM, AUAarpaMMaMy, JPYTUMH
(opmamu rpaduKH ¥ HX KOMOMHAIIIIMH;

YMEHHE HCIONB30BaTh M aHAIM3UPOBATH B IIpolecce yYeOHOH M HCCIENOBATENbCKON AESATENHHOCTH HH(GOPMALUIO O BIMSHUH
HPOMBILIJIEHHOCTH, CEJILCKOTO X034iCTBa M TPAHCIIOPTa Ha COCTOSIHHE OKPY KaloIlel IPUPOAHOI cpenbl.

KomMyHHKaTHBHBIE YHHBepcalbHble YUeOHbIe AeficTBHS:

YMEHUS 33JaBaTh BOIPOCH! (B X0/€ JHaiora U (WIH) AUCKYCCHH) [0 CYIIECTBY 00CyKIaeMOH TeMBbl, ()OpMyINPOBATH CBOU MPEUI0KCHUS
OTHOCHUTEIIBHO BEIIIOJIHEHHUS [IPEUI0KEHHOM 3aa4n;

YMEHUsI IIPe/ICTaBIIATh OTyYEHHBIE 3y IbTaThl I03HABATEILHON AESTEIbHOCTH B YCTHBIX U IIMCbMEHHBIX TEKCTaX; Ae/IaTh IPE3EHTALUIO
PEe3yIbTaTOB BBIMOIHEHHSI XUMHUYECKOTO dKCHepUMeHTa (JIabopaTOpPHOTO OMBITA, JabOPAaTOPHOH PabOTHI MO HCCICIOBAHUIO CBOMCTB BEILIECTB,
y4e0HOTO IIPOEKTa);

YMEHUsI y4eOHOTO COTPYAHHIECTBA CO CBEPCTHUKAMU B COBMECTHOIT 103HABATEIILHOM M HCCIIEIOBATEIBCKOM EATEILHOCTHU IIPH PEIIEHHI
BO3HHKAIONINX MPOoOIeM Ha OCHOBE y4€Ta OOIINX MHTEPECOB U COIVIACOBAHMS MO3MLHH (00CykKIeHHs, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,
KOOP/IMHALIUS COBMECTHBIX JIUCTBUIL, ONpe/ie/IeHUEe KPUTEPHUEB 10 OLIEHKE KaYeCTBa BHIIIOJIHEHHOM PaboThl U JPYTHE).

PerynsiTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC IeHCTBUA:

YMEHHE CaMOCTOSATENBHO OINpPEeeNATh LeNH NEATENbHOCTH, IIAaHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH M IPH HEOOXOAUMOCTU
KOPPEKTHPOBATh CBOIO ACATEIBHOCTD, BEIONPATh Hanbosee 3 (peKTHBHBIC CIOCOOBI PEIICHHs YUeOHBIX 1 II03HABATENIBHBIX 33/1a4, CAMOCTOSATCIBLHO
COCTaBISATh WJIM KOPPEKTHPOBATh INPEUIOKEHHBIH aarOpUTM AEHCTBHI NPH BBINOJIHEHHH 3aJaHMil ¢ y4ETOM IOJIyYeHUs HOBBIX 3HaHUH 00
U3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEaKIHsX, OLIEHUBATh COOTBETCTBHE MOTyYEHHOTO pe3y IbTaTa 3asBICHHON IIeJH, YMEHHE HCIIOIb30BaTh 1
aHaJM3UPOBATh KOHTEKCTHI, IIpe/UIaraeMble B yCIIOBUH 3aJaHU.

MOPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX Pe3yJIbTATOB IO OCBOCHHIO OOS3aTENBHOrO COACP)KAHUs, YCTAHOBICHHOrO NaHHOW (enepanbHoll padoueit
[POTrPaMMOii, BBIICIISIFOT: OCBOCHHBIE 00YYAIOIIMMICS HAyYHbIC 3HAHKS, YMEHHS U CIOCOObI ACHCTBHIA, CrieliHIecKre Il IPEIMETHON 00IacTH
«X¥MHS», BUIBI JESATEIHHOCTH 0 NOJyIEHHIO HOBOTO 3HAHUSI, €r0 HHTEPIPETal[iH, TPeoOpa30BaHuUI0 ¥ IPUMEHEHHUIO B Pa3iIMIHbBIX YIeOHBIX U
HOBBIX CHTYaLHsX.

K xoHmy 00ydenus B 8 ki1acce npeMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE TOJDKHBI OTPaXkaTh ¢()OPMUPOBAHHOCTD y O0YYarOIIHXCS
YMEHHI:

®  PACcKpHIBaTh CMBICJI OCHOBHBIX XHMHYECKHX ITOHSTHH: aTOM, MOJICKYJld, XUMUYECKHH JJIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE

BEIIIECTBO, CMeCh (OJJHOPOJIHAS M HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAs M MOJIEKYJSpHAas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBasl JOJSI XMMHYECKOTO 3JIeMEHTa B COeJUHEHHHU, MOJIPHBIA 00BEM, OKCHI, KHCIOTa,
OCHOBaHHE, COJb, HIEKTPOOTPHUIATENBHOCTb, CTEHEHb OKHCICHHUsA, XUMHYECKas pPeakiis, KIacCH(MHUKAIMSA Peakiuil: peakiuu
COCAMHEHMS, PEaKIUH Pa3IOKCHHs, PEaKI[U 3aMEILCHNU, PEaKIu 0OMEHa, 3K30- H SHIOTEPMUUCCKHE PEAKIIHH, TEIIOBOH Y (peKT
pEeaKIuH, sIAPO aToMa, SIEKTPOHHEII CII0H aToMa, aTOMHasl OpOUTaIIb, PaIiyCc aToMa, XHMHIECKas CBsI3b, HOJSIPHAS U HETIOJISApHast
KOBAJIGHTHAs CBsI3b, MOHHAsI CBS3b, MOH, KaTHOH, aHWOH, PAacTBOp, MaccoBas JOJIS BellecTBa (MPOIEHTHAs KOHICHTPAIHs) B
pacTBope;

®  WUIIOCTPHPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKHX IIOHSATUH M TPUMEHATH OTH IIOHSTHS IIPU ONMCAaHUM BEIIECTB M HUX

MIPEBpaIleHU;

. HCIOJIB30BaTh XHMHUYECKYIO CHMBOJIUKY IS COCTAaBICHNUS (DOPMYIT BEIIECTB M yPAaBHEHHIT XUMHYECKUX PEaKInii;

. OIpeIeIATh BaICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COSJHHEHUSX, CTEIICHb OKHUCIICHHS DJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
IPHUHAJIKHOCTh BEIIECTB K ONpeAeIéHHOMY KIacCy COeAMHEHUH 1o (hopMyIaM, BUA XUMHUIECKOH CBA3H (KOBaJICHTHAs 1 HOHHAs)
B HEOPTaHUUECKUX COCIUHEHUSX;

e  packpeBaTh cMblcn [lepuommueckoro 3akona JI. 1. MenpeneeBa: JeMOHCTpHPOBAaTH IIOHMMAaHNE HMEPUOANYECKON 3aBHCHMOCTU
CBOMCTB XHMHYECKUX 3JIEMEHTOB OT HX MOJI0XkKEHHMs B [leproqudaeckoil cHcTeMe, 3aKOHOB COXPAHEHHST MAacChl BEIECTB, IIOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUeHHs, 3aKOHa ABOTaIpoO;

. OINCHIBATh W XapaKTepHU30BaTh TabIM4HYI0 (opMy Ilepronmdeckoll CHCTEMBI XMMHYECKHX JJIEMEHTOB: Pa3nyaTh ITOHATHS
«rnaBHas noarpynna (A-rpymmna)» u «nodoynas noarpymmna (b-rpynmna)y, Maneie U OoibIINe EPUOIBI, COOTHOCUTH 0003HAYECHUS,
KoTOopble mMeroTcst B Tabumme «Ilepmommdeckass cucremMa XuMudeckux osiemeHToB JI. 1. MeHzneneeBa» ¢ UHCIOBBIMU
XapaKTepUCTUKaMU CTPOSHHS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij s/pa, 00IIiee YMCII0 3IeKTPOHOB U paclpeieIeH e
UX IO 3JIEKTPOHHBIM CIIOSIM);

. KTacCU(QUIUPOBATH XMMUIECKUE JIIEMEHThI, HEOPraHUUECKHUE BEIIeCTBA, XUMUUECKHE PEaKINH (IO YHCILy U COCTAaBY yIaCTBYIOIINX
B PEaKIMH BEIIECTB, 110 TEIIOBOMY 3 EKTY);

e  XapaKTepH30BaTh (OIMHCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, IIOATBEPIKas OIKCAHNE IPHMEpaMu
MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMUUECKUX PEaKIHA;

. IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTH IMPOTEKAHUS XUMHYECKUX
NPEBPAICHUH B Pa3IMYHBIX yCIOBUSAX;

. BBIUHCIIATE OTHOCHTENBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYO JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1o (hopMyJie
COCITMHEHMsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IIPOBOIUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOH pPeaKIyy;



YMEHHIL:

IOPUMEHSITh OCHOBHEIE OIEPaluy MBICIUTEIBHON AEATEIbHOCTH — aHalM3 U CHUHTE3, CpaBHEHHE, 0000IeHHe, CHCTeMaTH3aNuIo,
KJIaCCU(UKALUIO, BBISABICHAE NPHYNHHO-CICACTBEHHBIX CBS3€H — I M3y4eHHs CBOWCTB BEIIECTB M XMMUYCCKUX DPEAKIUH,
€CTeCTBEHHO-HayYHbIE METO/IBI TO3HAHUS — HAOIOJeHHE, H3MEPEHHE, MOICTIPOBAHIE, YKCIIEPUMEHT (PEealIbHBII i MBICIICHHBIN);
Clle[0BaTh MPaBUIAM MOJIb30BAHHS XHMHUYECKOH MOCYIOM U 1abopaTOpHBIM 00OpyJOBaHHEM, a TAKXKE HpaBHIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKLHMSAMU IO BBIIOJIHEHHIO JIAOOPATOPHBIX XMMUYECKUX OMBITOB 10 HOJIYYECHUIO ¥ COOMPaHUIO
ra3000pa3HbIX BELIECTB (BOAOPOJa M KUCIOPOAA), IPUIOTOBICHHIO PACTBOPOB C ONMpEAeAEHHON MAacCOBOU J0JIel PacTBOPEHHOTO
BEIIECTBA, IIIAHUPOBATh H IPOBOJUTH XUMHUYECKUE SKCIIEPHMEHTHI [0 PACIIO3HABAaHUIO PACTBOPOB IEIOUECH H KHCIOT C TIOMOIIBIO
UHJHUKATOPOB (TakMyc, (eHOoNTaNeHH, METHIOPAHX U IPYyTHUe).

K KOHITY 06y‘IeHI/I$[ B 9 KJ1acce NIPpEeAMETHBIC PE3YJIbTAaThI HA 6a30BOM YPOBHE NOJIKHBI OTpaXaTh C(L])OpMHpOBaHHOCTI) y 06yqa}0un/rxc;1

PACKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX HOHATUI: XUMUYECKHH 3JI€MEHT, aToM, MOJEKyJa, MOH, KaTHOH, aHHUOH, IIPOCTOE
BELIECTBO, CI0)KHOE BELIECTBO, BAJEHTHOCTb, JIEKTPOOTPUIATENbHOCTD, CTENEHb OKUCICHUS, XMMUYECKas PEaKIhsi, XMMHIeCcKas
CBsI3b, TEIUIOBOH A(P(EeKT peakiyu, MONb, MOJPHBIH 00BEM, PACTBOpP, DIEKTPONHTHI, HEIIEKTPOIUTHI, DICKTPOIUTHIECKAS
JIMCCOLMAIMS, PEaKkIHd HOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTHMble H HEOOpaTHMBIE pEaKIWH,
OKHCIIHTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, OKHCIUTENb, BOCCTAHOBHTENb, OKHCJICHHE U BOCCTAHOBJICHHE, AaJUIOTPOINS,
aM(OTepHOCTb, XUMHYECKas CBA3b (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas), KPUCTAUIMYecKas peIéTka, KOPpo3us METaILIoB,
CIIIaBBl, CKOPOCTh XUMHUECKOH peakIu, IpeiesbHO JommycTtuMas konnentpauus ITIK BemecTsa;

WILTIOCTPHPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IIOHSTHH M NPUMEHSATH OTH IOHATHS IIPU OIMCAHUM BEIIECTB M HX
NPEBPAILCHUH;

UCIIONB30BATh XUMHYECKYIO CHMBOJIMKY JUISI COCTAaBICHHS ()OPMYJI BEIIECTB H yPABHEHHIT XUMHIECKHX PEaKIIHii;

OIIPeIeNIATh BAJICHTHOCTD M CTEHEHb OKHMCJICHHUS XMMHYECKHX JJIEMEHTOB B COSJHHEHISX PAa3IMYHOIO COCTaBa, NPHHAIEKHOCTh
BEIIECTB K ONPEAEIEHHOMY KJIacCy COSAMHEHUH 10 (hopMyJiaM, BUJI XUMHIECKOH CBA3U (KOBaJIeHTHAs, HOHHAs, METaJUIYecKasi) B
HEOPraHHYECKUX COCIAMHECHMSX, 3apsj HOHA MO0 XMMHYECKOH (opMyIe, XapakTep cpelbl B BOJHBIX PACTBOpPAaX HEOPraHMYECKHUX
COEMHEHHH, TUIl KPUCTAINUECKON PeIIETKH KOHKPETHOTO BELIECTBA;

packpbiBath cMmbici Ilepuoguyeckoro 3akonHa [I. V. MeHzaeneeBa W JIEMOHCTPUPOBATh €ro IMOHMMAHUE: ONMCHIBATH U
XapakTepu3oBaTh Tabnuunyio Gopmy Ilepuoanyeckoil cucTeMbl XUMUUECKHX 3J€MEHTOB: Pa3/INyaTh MOHSITUA «IJIABHAs IOATPYIIIIA
(A-rpynna)» u «noboynas noarpynmna (b-rpynmna)», Mainbie 1 G0JIbIINE IEPUOBI, COOTHOCUTH 0003HAYEHHUsI, KOTOPbIE UMEIOTCS B
HEePHOANYECKON TaOJHIe, C YHCIOBBIMU XapaKTEPHCTUKAMH CTPOCHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsf sapa,
o01Iiee YHCIIo IEKTPOHOB U PAacHpeeIeHNe HX [0 dIEKTPOHHBIM CII0SIM), 00BSICHATH 00LIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
9JIEMEHTOB U UX COSIMHEHHH B IIPeeNiax MaJIbIX IIEPHOJIOB U IIABHBIX HOATPYIII C YIETOM CTPOCHHS UX aTOMOB;
KJIaCCH(UIMPOBATh XMMUYECKUE HIEMEHTbI, HEOPraHM4YECKHE BEIIECTBA, XUMUYECKHE PeaKLiH (T10 YHCITy ¥ COCTaBY y4acTBYIOMINX
B PEaKIMH BEIIECTB, 110 TEIIIOBOMY () (EKTy, [0 H3MEHEHHIO CTENCHEH OKHCIICHNSI XUMUYECKHX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOLIME U CHEU(PUUECKUE XMMUYCCKUE CBOMCTBA HMPOCTHIX M CIOXKHBIX BEILIECTB, MOATBEPXKAASL
OITNCaH¥e IPUMEPaMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XMMHIECKUX PEaKIIUii;

COCTaBIIATh YPaBHEHHS dJIEKTPOJIIMTHYECKOH JUCCOLMAINH KHUCIIOT, IeJI0Yel ¥ coJIeil, OJIHbIE H COKPAIEHHEIC YPaBHEHHS PeaKkui
HMOHHOT0 0OMeHa, ypaBHEHHs peaKLuii, IOATBEp)KAAIOIUX CyIIECTBOBAHHE FE€HETHYECKON CBS3U MEXIY BEIECTBAMU Pa3IUUHbIX
KJIACCOB;

PACKpBIBAaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH MOCPEACTBOM COCTABICHHUs JJIEKTPOHHOrO OanaHca ITHUX
peakuuii;

NIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH IPOTEKAHHs XUMUUYECKHX IIPEBpalleHUil B
Pa3IHUYHbIX YCIOBHSX;

BBIYUCIIATH OTHOCUTENIBbHYIO MOJEKYJIIPHYIO U MOJIAPHYIO MAcChl BEIECTB, MACCOBYIO JOMI0 XUMUUYECKOTO dJIEMeHTa 110 (hopmyrne
COCITMHEHMs], MaCCOBYIO JIONIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI II0 yPAaBHEHNIO XUMUUECKOH peaKIyy;

COOIIONIaTh TIPAaBHIIA TOJIB30BAHHS XMMHYECKOH TMOCYION M J1aOOpaTOpHBIM OOOPYZOBaHWEM, a TAKXKe NpaBHiia OOpamIeHHs C
BELIECTBAMH B COOTBETCTBUH C HHCTPYKLUSIMH 10 BBINOTHEHHIO Ja00PATOPHBIX XMMHYECKHX OIIBITOB II0 IIOIyUSHHIO U COOUPAHHIO
ra3o00pa3HbIX BEIIECTB (AMMHAKa M YTIIEKHUCIIOTO rasa);

IPOBOAUTH PEAKIHH, MOATBEPKIAIONINE KaueCTBEHHBIH COCTAaB Pa3JIMYHBIX BELIECTB: PACHO3HABATH OMBITHBIM IIyTEM XJIOPHI-,
Opomun-, Houa-, KapOoHat-, ¢ocar-, CHINKAT-, CyIb(har-, THAPOKCHA-HOHBI, KATHOHEI aMMOHUS U MOHBI H3yYEeHHBIX METAJLIOB,
HPHUCYTCTBYIOIIUE B BOAHBIX PACTBOPaX HEOPTaHHIECKHX BEIECTB;

NIPUMEHSTE OCHOBHBIE OINEPAIIMH MBICIUTEILHOH NEesTEeNIbHOCTH — aHalN3 M CHHTE3, CPaBHEHHE, 0000IIeHNe, CHCTEMaTH3AaIHIO,
BEISIBJICHUE NIPUYHHHO-CIICJICTBEHHBIX CBsI3ed — I M3y4YEHHs CBOMCTB BEIIECTB M XMMUUYECKUX PEaKIVi, eCTeCTBEHHO-HAYYHBIC
METOIbI TIO3HaHUS — HAOMIOIeHNe, U3MEepEeHHe, MOJIETTHPOBaHUE, SKCIIEPUMEHT (PeaTbHbIN U MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosimuecTBo yacos
Ne HaunmeHoBaHue pa3ie/ioB u JJ1eKTpoHHbIe (HU(POBLIE)
KounTpoJbhbie IIpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTeIbHbIE Pecypehl
padoThI padoTsl
Pa3pen 1. [lepBoHayanbHble XHAMUYECKHE NOHATHS
Xumus — Ba)kHast 00J1acTh
11 €CTECTBO3HAHUS U 5 2 Bubiaunoreka [IOK
' [PAKTUYECKOH EATEIBHOCTH https://m.edsoo.ru/7f41837c
L))
12 BelecrBa 1 xuMuueckue 15 1 Bubaroreka [JOK
’ peaxiuu https://m.edsoo.ru/7f41837c
Hroro no pazaery 20
Pa3nen 2. Baxueiinmue npeacTaBHTeTH HEOPraHMYECKHX BellleCTB
21 Bosznyx. Kucnopoa. ITonsarue 6 Bubnunoreka LIOK
' 06 okcuax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsarue o kucnorax 8 1 Bubmmoteka LIOK
' H COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. Pacteopsr. [lonsTre 06 5 1 1 Bubmmoteka LIOK
’ OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 1 Bubnunorexa [IOK
’ HEOPraHUYECKHUX COCIMHEHHI https://m.edsoo.ru/7f41837¢
Hroro o paszgerny 30

Pasnen 3. Ilepnonuueckuii 3axon u Ilep
Xumuyeckast cBsi3b. OKHCJINTEbHO-BOCCTAHOBHTEILHBIE PeaKINH

HOAHYECKAsA CHCTEMA XUMHYECKHUX 3JIECMEHTOB I[ W. Menneneesa.

CTpoeHne aTOMOB.

Ileproandecknii 3akoH 1

31 Tlepuomdeckas cucrema 7 Bubmmoteka LIOK
' XUMHUYECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢c
Memnneneesa. CTpoeHne atoma
22 | O 6 . Butmorexs 10K
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PCAKIINN
Bubmaunorexa [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMst 3 bubmmorexa IOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYMECTBO YACOB 10 68 4 5

ITPOTPAMME
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https://m.edsoo.ru/7f41837c
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9 KJIACC

KosuyecTBO YacoB

Ne HaumeHoBaHUe pa3eioB U JJIeKTPOHHBbIE (U (PPOBbIE)
KoHTpoJbHbIe IIpakTHYeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE pecypchl
padoThI paboTsl
Paznen 1. BemecTBo M XUMHYeCKHe peaKIuH
o | e e : 1
‘ pasi https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 Bubnunoreka LIOK
’ XUMHYECKUX PEAKIIUI https://m.edsoo.ru/7f41a636
13| Avecomatns. Xevareckae 5 . ) BiGmorera LIOK
' AMCCOTHATILE https://m.edso0.ru/7f41a636
pEakKI|y B pacTBOpax
Hroro no pazgery 17
Paznen 2. HemeTasuibl M UX cOeTHHEHHUS
OO61mas XxapaKkTepUCTHKa
Bubaroreka [IOK
21 VIIA- 4 1
NHMITICCIIN SHEMEHTOR https://m.edsoo.ru/7f41a636
rpymusl. [axoreHst
22| snameconn nevrton VIA- 6 Bumorea LIOK
' ) https://m.edsoo.ru/7f41a636
rpymnsl. Cepa i € CoeAHHEeHUs
OO61mas xapaKkTepUCTHKa
23 XHMHUYECKHUX DJIEMEHTOB VA- 7 1 Bubaroreka [IOK
’ rpymnmsl. A30T, dochop u ux https://m.edsoo.ru/7f41a636
COE/IMHEHUS
O01as XxapakTepucTuKa
24 XHMHUYECKHUX 3JIeMeHTOB IVA- 8 1 2 Bubaroreka [IOK
' rpymIsL. YTIIepo U KpeMHHUi 1 https://m.edsoo.ru/7f41a636
HX COCIHHEHHS
Hroro o paszgerny 25
Paszpnen 3. MeTajliibl M MX COeMHEHHUS
. Bubmaunorexa [JOK
81 Obimte croficTsa MeTaMIOR 4 https://m.edsoo.ru/7f41a636
32 BaxHeimme MeTauTsl 1 BX 16 1 2 Bubroreka [JOK
’ COeJIMHEHHS https://m.edsoo.ru/7f41a636
Hroro 1o paszgery 20
Paznen 4. Xumus v oKpy:Kalomas cpeaa
a1 BemiectBa u MmaTepuansl B 3 Bubmaunorexa [JOK
' JKU3HH YETIOBEKA https://m.edsoo.ru/7f41a636
Hroro 1o paszery 3
P 1O BOCMS 3 Bubaroreka [JOK
G3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
TTIPOTPAMME
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YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JUIS1I YYEHUKA

* Xumusi, 8 knace/ Pymutuc I'.E., ®enpaman @.I'., Akuponeproe obiectso «M3aatensctBo «IIpocBerienne»

* Xumus, 9 knace/ Pymsuruc I'.E., ®enpaman O.I'., Akuroneproe obiectso «M3aatensctBo «IIpocserienne»

METOJUYECKHUE MATEPUAJIBI 1JI51 YYUTEJISL
Xwumus : ypoku B 8 kiacce : mocobue st yuntens /H. H. T'apa

Xumust. Ypoku B 9 kiacce : nocobue s yuntens /H. H. Tapa

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himi
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