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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIUHM TPENoaaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deneparuu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABIECHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTpPUBAET pacIpeelieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEN 00y4aroIIUXCs, ONPEEIsIeT BO3MOXKHOCTH MpeIMeTa IJist
peanuzanuu TpeOOBaHMI K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHus, a TaK)Ke TPeOOBaHUI K pe3yibTaTaM 00y4eHHUsI XUMUU
HA YypOBHE I1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIYEOHOTO COJIEPIKaHUSI.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00y4daloIerocs, ero
MPEJICTABICHUIA O MATEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMHUCH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus: TIOOANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 06e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH sl camMopa3BUTUA U (OPMUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011l 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aronmxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  ACATENHHOCTH, DKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM JTAllOM B (JOPMUPOBAHUH
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYarOIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHUss B OOY4EHHH XUMHUHU O0ECIEYMBAIOTCS CHEU(UKON Coaep KaHUs
y4eOHOrO TpeIMeTa, KOTOPBIN SIBJISETCS TMENarorMyeckd aJanTUPOBAHHBIM OTPAKEHHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OPHUEHTHUPOBAH HA OCBOCHHE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATHHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIHHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:KaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydenuro. ConaepaHUE CKJIQJbIBACTCS W3 CHUCTEMBl MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYPHO OPTaHU30BaHBI IO TMPUHIIMITY TOCJIEI0BATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;
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— [lepuonuueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHsI O CTPOEHUM aToMa U XMMUYECKOH CBSI3H;

— MpEICTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJHAS (YHKIUH OOBSCHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YyYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Puszuka. 7 Kiaccy.

[Tpu u3yueHnn XUMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAYKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JESTEIbHOCTH YEJIOBEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTra COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU N3YYCHHUH BEIECTB M XUMUYECKUX PEaKiuil, B
(GOpMUPOBAaHUHM M DPA3BUTHUM I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-
MO3HABATEIILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITIOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (hopMupOBaHHE MHTEIUICKTYAIBHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpA30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHsS Ha CHUCTEMaTHYECKOe MpUOOLIEHHE OOydarluxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IO3HAHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMA, KIIFOYEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBJICHUS OKPYKAIOIIEr0 MUPA, UCHOJb3Yys 3HAHUSA U
OMBIT, TOJYYEHHbIE IPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pELIeHUH MpoldieM B
NIOBCEAHEBHOM XKU3HU U TPYIOBOH JEATEILHOCTH,

— (popMupoBaHue y 00ydaromuxcs I'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HAHWM U1 BBIPAOOTKM 3KOJOTHYECKH LEIecO00pa3sHOro MOBEAECHUS B OBITY U
TPYZAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTUBALUU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduss U HaNPaBICHHOCTH JlalbHEeHIIero ooyueHusl.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonstue o
METO/1aX MO3HAaHMs B XUMHH. UHCThIE BellecTBa U cMecu. CIiocoObl pa3iesieHus: CMeceu.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXkHbIE BelleCcTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAA aTOMHAs Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHClia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérhl mo opMyliaM XMMHUYECKUX COCTUHCHHUIA.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJO0i, mpaBmiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHIOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmeau (ll), usydenwe crnocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENEHHWE OYUCTKA TMOBAPECHHON COJHM, HAONIOACHHE W OIMCAHHE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alaoTporHas MOAU(PHUKAIUS
KHCIJIOPOJIA.

TemnoBoit >h(PexT XUMHUYECKOW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocroe BemecTBO. HaxokneHue BoOIOpoJa B MPHUPOJE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTe! u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Bojie. MaccoBasi JOJsi BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanmust neopranmyeckux coeauHeHnid. Oxcunpl. Knaccudukanus OKCHIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.
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OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Howmenknarypa ocHoBaHuil. dusznueckne W XUMHYECKHE CBOMCTBa OcHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @u3ndyeckue U XUMUYeCcKue cBoiicTBa conei. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrio3HaBaHME W W3y4YEHHE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoma ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PAaCTBOPEHHOTO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/ICHUE W3MEHEHUSI OKPAaCKH WHIMKATOPOB B PACTBOpPAX KHUCIOT U IIEIOYEH, U3Yy4YeHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkomepuognas u niauHHONEpuonHas ¢opmel [leprogudeckoil cUCTEMbI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX dreMeHToB [lepuonndeckoil CuCTeMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3Yy4eHHE OOpa3loB BEIIECTB METAVIOB U HEMETaJUIOB, B3aUMOJICHCTBUE THUAPOKCHIA
[MHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yel, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).
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Mesicnpeomemmuuie ceasu

Peanuszanus MEXNpEeAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIacce OCYHIECTBIIACTCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ IOHSATHIA,
ABJIAIOIIUXCSI CACTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OOmue ecTecTBEHHO-HAy4HbIC IOHATHSA: HAy4HbIM (akT, TUmores3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccuukauus,  NEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BEUIECTBO, TE€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, ra3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaeMBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasl peaKusi

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMU4YecKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [lepuondeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMIETKM M BHJA XMUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIaTypa HEOpPraHMYECKUX BellecTB. XMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XuMUYEeCKAX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YHCIY U COCTaBYy
Yy4YacTBYIOUIMX B pEaKUUH BELIECTB, MO TEMIOBOMY H(PQEKTy, MO0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o ckopocTh xumuyeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKHCIUTENBbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHM3M JHCCOIMAllMM BEUIECTB C pPA3IUYHbBIMU BHAAMU XHUMHUYECKOH CBS3U.
Crenenb qucconnanuil. CuiabHbIE U ClIaOble SIEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKlMi MOHHOTO OOMEHa, MOJIHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
NpeJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpuaa HATpHs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca AUCCOLUAIII
KHCJIOT, Ienodyed M coineld (BO3MOMKHO HCIIOJIb30BaHME BHUAEO MAaTepHalioB), IpPOBEACHUE
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OTIBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUil (FOpEeHHE, pEaKUUu pPas3IoKEHUs, COCAUHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEILIECTB C IMOMOULIbI0 KAaueCTBEHHBIX DPEAaKLUH Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uesoBeka. BaykHelme Xiaopuabl
U MX HAXOXJEHUE B IIPUPO/IE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3MYeCKHe M XMMUYeckue cBoHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPeakluu,
JeKallie B OCHOBE IPOMBILIUIEHHOIO croco0a MHojydyeHusi cepHoi Kuciotbl. I[lpumenenue
cepHOi KucioTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCJMHEHUSIMHU Cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHUIUYECKUE U
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUak, ero Gpu3n4eckue U XuMUYECKHUe
CBOWCTBA, MOJIy4deHue u npuMeneHue. Conu aMMOHUS, MX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJy4YeHHUE,
¢dusznueckue M XUMHYECKHE CBOilcTBa (oOmIMe Kak MpEeACTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmass xapaktepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIECHUS. YTJEepo/, aJllZIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue U XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIIOTHYeCKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomp3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPHUPOJIHBIM Ta3, HEPTh), MPOAYKTHI UX HepepaboTKu
(OeH3uH), UX poJb B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX U HEOPraHMYECKUX COCIUHEHUI.
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Kpemuuii, ero ¢Qusuueckre W XUMHYECKHE CBOWCTBA, IONYYCHHE M IPUMECHCHHUE.
Coenunenus kpemHusi B mpupoge. OOmume mnpexacrtaBineHuss o6 okcume kpemuus (1V) u
KpeMHUEBOU KucioTe. CHITMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEeMEHT, OeToH, xene300eToH. I[Ipobiembl
0€30M1aCHOI0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEpUaoOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TaJOreHUIOB),
O3HaKOMJICHHE ¢ o0pa3umamMu ceppl M €€ COCOUHEHHAMH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATepHanoB), HaOImOJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTHI, TPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(aT-uoH W HaOJIoJIeHHEe MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTATMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HX MPOTEKAHMS, O3HAKOMIIEHWE C NPOLYKIHUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakuenue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxxkenus B [lepuonnueckont cucreMe Xxumuyeckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEeKTPOXUMUYECKUN psAll HaNpshHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiioB. OOiue crnocoObl moxydeHus: MeTamioB. [loHATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJ1€MEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJEHUE B Mpupoje. OPuznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMenbHBIE METAIBI MarHuii W KalblUi: TmoyokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpOo€HHE UX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimmne coennHeHus
KanbIust (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonnueckoil cucreme Xxumuyeckux snemeHToB [ U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepmonuueckoid cucreme XuMHUeckux dsneMeHtoB [J[. U.
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHue B npupojae. Gusndyeckne U XMMHAYECKHE CBOMCTBA
xkene3a. Okeunwl, Tuapokeunsl u comu skenesa (I1) m xenmesa (lll), ux cocraB, cBoiicTBa u
MIOJIyYECHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaNIOB W CIJIAaBOB, MX (DU3UYECKHMMU CBOWCTBAMH,
U3y4eHHE pe3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BUIEOMAaTEpPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUIA KaJbLUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipolecca TOPEHHs Keje3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKIUil Ha MOHBI: MAarHWs, KaJblMs, aTIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus U Kaylblus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEOBAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH]IA LIUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COeIUHEHUS.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 mMarepuasnsl B MOBCEHEBHON KHU3HH uesloBeKa. be3zonacHoe mcnosiab3oBaHue
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomip npu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsA3HEHHE OKpPY)KAIoIEel cpefbl (MpeeabHas JOoMyCcTUMasi KOHIEHTpaLus
BerecTs, gaiee — [1JIK). Poib xumun B perieHnu 3K0I0ru4eckux npooieM.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIbI).

Meoscnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMETHBIX CBSI3€H MU M3YYEeHUHM XMMMHU B 9 Kilacce OCyLIECTBISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX eCTECTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SBJISIFOIIMXCS] CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAMYHOCTb,  HAONIOJIEHHE,  HKCIEPHUMEHT,
MOJICITIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

@dusmuka: Marepus, aTroM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIHI,
pPaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, I[POBOJHUKH, IOIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAIIMYECKAss pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYMHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KOcUCTEMa, MUHEpAJIbHbIE YIOOpEeHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIHHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COIMOKYJIBTYPHBIMHU W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMH MOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYaroIIMXCS PYKOBOACTBOBAThHCS
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOIIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAaHUS 3HAUEHUS XMUMHUYECKOW HAyKH B KM3HU COBPEMEHHOrO OOILEeCTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOW MH(OpMaIuend o MmepeoBbIX AOCTHXKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MPEACTABICHUS O COIMAIBHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
yu4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BMJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPU BBHIMOTHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBITIOJTHCHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILIECCe 3TOH y4eOHOM nedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEJICHUE M TOCTYNKU CBOMX TOBAPHUIIECH C TMO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE UM  XHMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISIOIIME OCHOBY JUIS
MOHMMAHUA  CYIIHOCTH HAYYHOW KapTHUHBI MHpa, TMPEJICTaBiIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJAbI, B3aUMOCBA35X YeJOBEKa C MPUPOIHOM Cpeoi, o posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HANpPABJICHHBIC HA TIOJYyYEHHWE HOBBIX 3HAHUN IO XUMUH,
HEOOXOoauMBbIe I OOBSCHEHUS HaONIOIaeMbIX TMPOILIECCOB U SIBICHUH, MMO3HABATEIBHOM,
WH()OPMAIITMOHHON M YUTATEIIbCKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIbHONW pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOu, MOCTYMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyUEHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIEIOBATEIBCKONU JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B NajbHEHIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAaHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO,
YCTAaHOBKM Ha 370pOBBI 00pa3 JKU3HU, OCO3HAHHME IMOCIEACTBHI W HEMPHUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEONEHUsST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS
mpaBul 0€30TaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO MPOoEeCcCHil U TpyAa pa3IudHOrO pojia, YBAXKEHHE K
TPyLy W pe3yiabTaTaM TPYIAOBOM JACSITEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
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OPEIMETHBIX 3HAHWH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU
IPOJOJDKEHU O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpese;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K IIPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICUXMYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEICHUS MIpU paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFONCH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIbTYpPbI, OCO3HaHUs INI00AJIBHOIO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTeW MX pelleHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHHS, YMEHHUs PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINEISAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX MPeAMETOB (OPMHUPOBAThH NPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENbHEIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpbIE OOecreduBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILLECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue nelicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TMOHATUH  (BBLIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHIMHU), UCHOIb30BATh MOHATHUS IJIs1 OOBACHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU s KJIacCUPHUKAIUU
XUMHUYECKHX BEILECTB U XMMHUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeX1y 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYKACHUS (MHIYKTUBHBIEC, 1€TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUECHUS;

YMEHHME MPUMEHTh B Mpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMyla M YpaBHEHHE XHMHYECKOM peakluud — NpU pelIeHUH Yy4deOHOo-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3y4AEMBIX IIPOLIECCAX U SIBJICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTAa IO3HAHUSA, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0JaTh 3a XOJI0M MPOLIECCca, CAMOCTOATEIbHO IPOTHO3UPOBATh €T0
pe3ynbTaT, (GopMyIHpoBaTh OOOOHIEHHS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:
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yMEHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 GOpM IIPEICTABICHMS], OJYyYaEMYI0 U3 pa3HbIX HICTOUHUKOB (HayYHO-TIONYJISIpHAs INTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IIPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3alIPOCHI MPH MOUCKE U 0TOOpe MHpOpMaUU U
COOTBETCTBYIOLIMUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B O00JACTH MCIOJIBb30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy TpencTaBICHUS
UHPOpPMALIMUM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpamMMamu,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HCCIe0BaTeIbCKON
JEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed IPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaibHble Y4eOHbIe JelcTBHA:

yMEHHUs 3aJaBaTh BOIpPOCHl (B Xoie nauanora M (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxmaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIFHO BBITIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYCHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XMMHUYECKOIO
JKCIIEpUMEHTa (Ja00paTOPHOTO OMbBITA, JTA0OPATOPHOW PAaOOTHI MO KCCIEIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y9eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATEIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJIMHAIIU COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 110 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO ONPEACTATh LETH JEATeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIH alropuT™M ACUCTBUM Npu
BBHIITOJIHEHUH 33JaHUH C Y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, Ipe/yIaraeMble B YCIIOBUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pE3YyJNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJNEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMmol, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHON 00sacT «XUMUS», BUIBl JIEATEILHOCTH MO TOJTYYEHUI0 HOBOTO 3HAHHUSA, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenus B 8 kiiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHA:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUYECKUI

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJEKYJspHas Mmacca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJii XHUMHUYECKOTrO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHUCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIHiA: peaKkIy COSANHEHHSI, PEAKI[NH PA3JIOKECHUS, PEAKIINN 3aMETECHHSI, PEaKIIH
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o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIIMU, TETNIOBOM 3 (PEKT peakluy, sipo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOIIEHTHAs KOHIEHTPALIKs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HNOHSITUM W NIPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
[NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosnoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TabiauuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymmna (A-rpynma)» u
«mmobounass moarpynmna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuue «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB /[[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
dbdexry);

®  XapakTepu3OoBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUWE [pUMEpaMU  MOJIEKYJISIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchbl BEHIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

® [IPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aIMI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpEeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e (CleloBaTh IMpaBHUJaM TIOJb30BAHUSA XHUMHUYECKOH MOCYyIOoM M  J1abopaTopHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO
U coOMpaHUIO ra3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCIOPOJA), NMPUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K konuy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTH Yy O0OYUAIOIIUXCSl YMEHUI:
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pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTB,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHYECKas pPEaKlMs, XUMUYeCKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pPacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JAUCCOLMAIMS, PEaKIuH HOHHOrO OOMEeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HEOOpaTHMble pEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHMCJICHME M BOCCTaHOBJICHUE, AJIOTPOIMs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pEakUuu, IpeNenbHO IOIyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IIOHATHUH M IPUMEHATH 3TH
MOHSTHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKMX JJIEMEHTOB B
COCMHEHUAX PaA3JIU4YHOIO COCTaBa, NMPUHANICKHOCTb BEIIECTB K ONPEACIEHHOMY
KJIacCcy cOoeluMHEeHH 1Mo (opmynam, BHI XMUMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METaJUIn4YecKas) B HEOPraHMYECKUX COCIUHEHUSAX, 3apsii HMOHA IO XUMHUYECKOH
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PAcCTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBaTh cmbica llepuognueckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHUMAaHME: OIMUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoi
CHUCTEMbl XMMMYECKHX OHJIEMEHTOB: pa3ivuyaTh MOHATHUS «TJ1aBHas noirpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u OoJbLIME MEPUOJIBI,
COOTHOCUTb 0003Hau€HHs, KOTOpble HMEIOTCI B MEPUOAMYECKOM Tabmune, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YUCIIO IEKTPOHOB M PACHpPEeNICHHE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B H3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUH B IIPEJENax MaJbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (M0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKkIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEN OKUCIIEHNS XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuuduyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHUS DJIEKTPOIMTUYECKON TUCCOLMALMU KUCIIOT, LIEJIOUEN U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pPEeaKIMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUH B pa3INYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOMN peakiuu;
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coOnrofaTh MmpaBuia MOJB30BAHUS XMMHUYECKOW TMOCYyI0M H  JTaOOpaTopHBIM
o0opy/soBaHUEM, a Takke IMpaBuia oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHIO
¥ cOOMPaHHUIO ra3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM HyTEM XJIOpUI-, OpoMuia-, moaun-, kKapOonar-, ¢ocdar-,
CUJIMKAT-, cylnb(dar-, TUIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HMOHBI HM3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIC ONEpAllUU MBICIUTEILHON NEATENbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAaHUS — HaONIOJEHUE, W3MEPEeHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peaibHbINl U MBICIICHHBII).

15



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne

HaumenoBanue pa3aesioB u

KoauuyecTBO 4acoB

KoHTpoJibHbIE

IIpakTH4eckue

DJIeKTpPOHHbIe (LM (POBHIe)

n/n TeM NMPOrpaMMbI o0pa3oBaTeJIbHBIE PeCYpPChl
porp Beero padoThI padoThI P Pecyp
Pa3nean 1. [lepBoHayaibHbIe XUMUYeCKHE OHATHS
XuMusa — BakHast 00J1aCThb

11 €CTECTBO3HAHUS U 5 2 bubnnoreka IIOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

19 BemiectBa u xummueckue 15 1 1 bubmnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK

' 00 oKkcHaax https://m.edsoo.ru/7f41837¢c
29 Bognopon.Ilonsarue o 8 1 bubmuoreka [JOK

' KHCJIOTaX U COIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmorexa [JOK

' HEOPraHUYECKUX COCITUHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/IC.]Il/lTe.]II)HO-BOCCTaHOBI/ITeJIbHl)le pealcm/m

3.1

[Tepuonuueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKUX djemMeHToB /I, U.

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MenaeneeBa. CtpoeHue

aToma
i )O(HMquceKasI 013_5131). g 1 bubmunorexa [JOK
) KHCIIUTEIHHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBbHBIC peaKI_[I/II/I
bu6nuoreka [JOK
Hroro no pazneny 15 https://m.edso0.ru/7f41837c
P 3 bu6nmmoreka [IOK
€3EpPBHOC BpEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OO0m1as xapakTepucTUKa XUMHUECKUX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2 | e e ; B 10K
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
bu6nmorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.edso0.ru/7f41a636
COETMHEHUS
e | e o ; 1 ;B oK
' . PYIIEL post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
3.1 OO6mmue cBO¥CTBa METAIIIOB 4 bubnmorexa LIOK

https://m.edso0.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bubnmoreka [IOK

3.2 Baxneiime MetTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pasznea 4. Xumus 1 OKpysKamomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€IIOBEKA 3 Bubmorexa HOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmzorexa HOK

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

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

KouuvecTBO 4acoB
Tema ypoka KonTposbHbie IIpakTHyeckue

Beero padoThI padoTshI

[Ipenmer xumuu. Poiap XuMuu B 5KU3HU
yeJjoBeKa. Tesa U BelecTsa

2 ITonsaTHe 0 MeTOAaxX MO3HAHUS B XUMUH 1

[Ipaktuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00paTOpUH U PUEMBI
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM

Yucteie BemrecTBa U cMecu. CocoObl
pasJelieHus CMecei

[IpakTnueckast padbora Ne 2 «Paznenenue
5 cMmecel (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1 1
COJIN)»

ATOMBI U MOJIEKYJIBI

XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHUYECKHX 3JIEMEHTOB

HpOCTHe H CJIIOXKHBIC BCIICCTBA

©o N o
N

ATOMHO'MOJ’ICKYH}IpHOG Y4CHUC

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB 1
XUMHYECKHX 3JIEMEHTOB

11 OTtHOcUTEIbHAS ATOMHAsA Macca. 1
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca

MaccoBas 10718 XUMHYECKOI0 2JI€MEHTa B
COCINHCHUHU

12

13 KonmuecTtBo BemecrBa. Moabs. MossipHas 1
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Mmacca

14

15

PuznyuecKrue U1 XUMUYECKHUE SIBJICHUSI.
XuMuueckas peakuus

[Ipu3Haku 1 yCcioBUS MIPOTEKAHUSA
XUMHUYECKUX PEAKLUN

16

17

3aKOH COXpaHEHMS MACCHI BEILECTB.
XUMHUYECKUE YPABHEHUS

Beluncnenus konudecTsa, MacChl BELIECTBA
110 YPAaBHEHUSIM XUMUYECKUX PEAKLUI

18

19

20

Krnaccudukanus XuMHYECKAX pPeaKIui
(coemuHeHuUs, pa3IoKCHHS, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneauct. O0o0IIEeHNne U
CHCTEMAaTH3aINsI 3HaHUH

KonTponbnas padora Nel no teme
«BerecTBa 1 XUMUYECKHE PEAKITUI

21

BOBI[}’X — cMech ra3oB. CocTaB BO3JayXa.

KI/ICJ'IOpOI[ — DJICMCHT U MMPOCTOC BCUICCTBO.

O30H

22

du3nyecKknue 1 XMMUYECKHE CBOMCTBA
KHCJI0pOAa (peakuy OKUCIIEHUS, TOPEHNUE).
ITonsaTue 06 oxcumax

23

24

25

CriocoObI ToTy4eHust KUCIIOPOa B
71a00paTOPUU U MPOMBIIUIEHHOCTH.
[IpumeHeHne kucnopoaa

TennoBoi 3 PexT XUMUIECKOI peaKIuu,
MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- ¥ SHJO0TEPMHUUECKHUX PEaKIMIX
Tomnuso (HedTh, yroib U MeTaH).
3arps3HeHue Bo3/lyXa, CIocoObl ero
MpeI0OTBPALLECHUS
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[IpakTrueckas padota Ne 3 o Teme

26 «[lonydyenne u coOupanue KUCIOPOIa, 1
W3Y4YE€HHE €ro CBOMCTBY

97 Bogopoa — sneMeHT 1 MpocToe BEeIIeCTBO. 1
Haxoxnenue B mpupoe

8 DU3NYECKUE U XUMUYECKUE CBOKMCTBA 1
Bogopoja. [Ipumenenue Bogopoaa

29 [ToHsiTHE O KUCIIOTAaX U COJSX 1

30 CrniocoOsl MostydeHus BOAOPOIa B 1
nabopaTtopuu
[IpakTuueckas pabota Ne 4 o Teme

31 «ITonydenue u cobupanue BoI0poa, 1
U3Y4YE€HHE €ro CBOMCTBY

32 Mounsipabiii 006EM razoB. 3akoH ABOrajapo 1
Brruncnenus o0bEMa, KOIMUECTBA BEIIECTBA

33 rasa o ero M3BeCTHOMY KOJINYECTBY 1
BEIIECTBA U 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO

34 peaKkIy Ha OCHOBE 3aKOHA O0BEMHBIX 1
OTHOIIICHUH T'a30B

35 dusnueckrue 1 XMMUUYECKHE CBOMCTBA BOJIbI 1

36 CocraB ocHoBanuil. [lonstre 06 1
WHNKATOpax
Bopa xak pactBopuresns. HackiieHHbie 1

37 HEHACHIIIICHHBIC PacTBOPHI. MaccoBast 1071 1
BEIIeCTBa B paCTBOpE
IIpakTuyeckas padora Ne 5 o Teme

38 «[IpuroToBIiileHHE PaCTBOPOB C ONPEACAEHHON 1
MacCOBOH J0JIei paCTBOPEHHOTO BEIIECTBAY

39 KonrtponbHast pabora Ne2 o reme 1

«Kucnopoa. Bonopoa. Boga»
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Okcupl: coCTaB, KiIacCU(UKAIUS,

40 1
HOMEHKJIATypa
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 1
OKCHJIOB

42 OcHoBaHHS: COCTaB, KJIacCU(DUKAIIHS, 1
HOMEHKJIaTypa

43 HonyquHve Y XMMUYECKHE CBOMCTBA 1
OCHOBaHUI

44 Kucnotsl: cocras, kinaccudukaus, 1
HOMEHKJIaTypa

45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT 1

16 Conu (cpemanue): HOMEHKJIATYpa, CIIOCOOBI 1
MOJIy4eHUsl, XHMUYECKUE CBOWCTBA
[Ipaktuueckas paborta Ne 6. Pemenue

47 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe 1
«OCHOBHBIE KIJIACChl HEOPTAHUYECKUX
COCIMHEHUI»

48 I'eneTnyeckas CBA3b MEKIY Kaccamu 1
HEOPTaHMYECKUX COCTUHEHHM

49 O06006111eHre U crucTeMaTu3alus 3HaHU! 1
KonTponbnas padora Ne3 no teme

50 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 1
coeqrHeHnin"
[TepBbIe TOMBITKY KIIACCHPUKAITUN

51 XUMHYECKHX 371eMeHTOB. [loHsaTHE O Tpymnmax 1
CXOJHBIX IJICMCHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas

52 CHCTEMa XMMHYECKHUX dneMeHToB /. 1. 1
Menneneena

53 [TepwopI, TPYIIITEI, TOATPYIIIBI 1
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CTpOCHI/IC aromoB. CocTaB aTOMHBIX AA€EP.

54 M3oTomnsr 1
CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB

55 anemeHToB llepuoauyeckoit cucremsr /1. U. 1
MenaeneeBa
XapakTepucTHKa XUMHUYECKOTO dJIEMEHTA 110

56 ero noyioxkeHuto B [leproaudeckoit cucteme 1
. 1. MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs

57 pa3BUTHUA HAyKU U npakTuku. /. 1. 1
MeneneeB — y4€HbIN, IEAATOT U
rpaKIaHUH

58 DIEeKTPOOTPHUIIATEILHOCTh ATOMOB 1
XUMHYECKUX DJIIEMEHTOB

59 Honnas xuMu4eckas CBA3b 1

60 KoBasieHTHas moJisipHast XUMUYECKask CBSI3b 1

61 KoBasieHTHas1 HEMOJIsIpHAsS XUMUYECKask CBSI3b 1

62 CTeneHb OKHCICHUS 1

63 OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU 1

64 OKHCIIHTENIH U BOCCTAHOBUTEIIH 1

65 Kontponbnas padota Ne4 o reme 1
«Ctpoenne aroma. XUMUYECKas CBS3b)

66 PesepBHbIit ypoK. O6061ueHI/Ie u 1
cucTeMaTu3aIusl 3HAHUI

67 PesepBHBIit ypok. O606£ueHI/Ie u 1
CHCTEMATH3aIHs 3HAHUI

68 PesepBHEIit ypoK. O6o6lueHHe u 1
cHUCTeMaTH3aIMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KVIACC

Ne i/

Tema ypoka

[Iepuonnueckuit 3akoH. Ilepuonnueckas
cHCTeMa XUMHYECKuX siaeMeHToB Jl. W.
Menpnencena

3aKOHOMepHOCTI/I B U3MECHEHNM CBOMCTB
XUMHYCCKUX 3JICMCHTOB IICPBBIX TpéX
IepuoaoB

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHWYECKUX BELIECTB

Bunpr xumMudeckoil CBSI3U M THITHI
KPUCTAJUIMYECKUX PEHIETOK

Kontponbnas paborta Nel mo teme
«IloBTOpeHue u yriayOiaeHrne 3SHaHUI
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

Knaccugukaius XuMHuecKux peakuui no
Pa3IUYHBIM PU3HAKAM

IToHsATHE O CKOPOCTH XUMUYECKOMN
peakuuu. [ToHsiTHE O TOMOTE€HHBIX U
TeTEPOTeHHBIX PEAKLIUIX

ITonsATHE O XUMUYECKOM PAaBHOBECHH.
@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLUU U ITOJIOKEHUE
XUMHYCCKOI'0 paBHOBECUS

OKHUCIATENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu

10

Teopm{ BHCKTpOHHTquCKOﬁ JAUCCOUalu.
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CuibHbIE U cl1a0bIe OJICKTPOJIHUTHI

11 HonHbie ypaBHEHUS peaKIuit 1
XUMHUYECKUE CBOWCTBA KUCIOT U

12 OCHOBaHUH B CBETE MPEACTABICHUI 00 1
AIIEKTPOJIUTUICCKOU TUCCOITUAIIUT
XUMHUYECKUE CBOWCTBA COJIEN B CBETE

13 MIPEACTABICHUH 00 AJIEKTPOIUTHICCKOMN 1
JUCCOLIUAITTT

14 [Tonsatue o runponuse comneit 1

15 O0001IeHNEe U CHCTeMAaTU3alNs 3HAHUI 1

16 [IpakTuyeckas padora Ne 1. «Permenue 1
SKCIIEPUMEHTANBHBIX 3a7au»
KonTponbnas paborta Ne2 o teme

17 «OIEKTPOIUTUYECKAs TUCCOLIMALINS. 1
XYMUYECKUE PEeaKIIMH B PACTBOPAX)»

18 OO0m1as XxapakTepucTHUKa rajJoreHoOB. 1
XYMHYECKHE CBOWCTBA HA TIPUMEpE XJI0pa
XnopoBogopoa. CoJisiHast KUCIOTA,

19 XUMHUYECKHE CBOWMCTBA, MOJTyYEHHUE, 1
MPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme

20 «[Tomyuenme consTHON KUCIIOTHI, U3yIECHUE 1
€€ CBOWCTB»
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX

21 pEaKIHii, €CJIM OJIMH U3 PEAareHTOB JaH B 1
U30BITKE

29 OO0mas xapakTepucTHika 31eMeHToB VIA- 1
TPYIIITBI

23 AnnoTponHbie MOIU(UKAIIUY CEPHI. 1

Haxoxnenne cepbl 1 €€ coeITMHEHUN B
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npupojae. XuMUYECKHE CBOMCTBA CEPhI

24

25

CepoBoaopoj, cTpoeHue, Pu3ndecKue u
XUMHUYECKUE CBOUCTBA

Oxcunpl cepol. CepHas KUCIIOTA,
buznYecCKre 1 XUMUIECKIE CBOMCTRA,
IpUMEHEHHE

26

XMMHUUECKHE PeaKIiH, JIeKaIIUe B OCHOBE
IPOMBIIIICHHOTO CII0C00a MOTyYeHUS
CEPHOM KUCIOThI. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl
COCTMHEHHSIMH CEPBbI

27

28

Brruucnenue MaccoBoi 107U BBIXOJAQ
IPOIYKTa PEaKIINU

OO01as xapakTepuCcTUKa 3JIEMEHTOB VA-
rpynisl. A30T, pacCIpOCTpaHEHUE B
npupoze, Gu3NIecKue 1 XUMHIECKUE
CBOMCTBA

29

30

AMMHaK, ero Gpu3n4YecKue 1 XUMUYECKHe
CBOMCTBA, IOJIy4YEHUE U IPUMEHEHUE
[Tpaktuyeckas padora Ne 3 o Teme
«[lonyyeHne aMMuaka, U3y4eHHe ero
CBOMCTB»

31

32

A3oTHas KucioTa, e€ husndeckue u
XUMHUYECKUE CBOWCTBA

Hcnonb30BaHne HUTPATOB U coJel

aMMOHMS B KAYECTBE MUHEPAJIbHBIX
ynoOpeHuit. XuMHUYeCKOe 3arpsi3HEHHE

OKPY’KaloIlle cpeibl COEAMHEHUSIMU a30Ta

33

®ochop. Okcun dhocdopa (V) u
dbochopHas kucinoTa, puzndeckue u
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XUMHUYCCKUC CBOﬁCTBa, IMOJIYYCHHUEC

34

Hcnonb3oBanue pocharoB B kauecTBe
MUHEPATBHBIX YI0OpEeHHIA. 3arps3HeHue
MIPUPOTHON cpenbl pochaTamu

35

VYriaepoa, pacpocTpaHeHHe B IPUPO/IE,
(bu3nvecKrue U XUMHYECKHE CBOWCTBA

36

37

38

39

40

41

42

43

Oxcuapl yraepoa, ux Gpusndeckue u
XUMHUYECKHE CBOICTBA. DKOJIOTUYECKUE
po0JIeMbl, CBA3aHHBIE C OKCHUIIOM
yriepona (1V)

YronpHas Kuciora u €€ Coiau
[IpakTrueckas padora Ne 4 o reme
"IlonyuyeHue yriaekuciaoro rasa.
KauecTBenHnas peakuust Ha kapOoHaT-HOH"

[TepBoHavaibHBIC TOHATHSA 00
OpPraHMYECKUX BEILIECTBAX KaK O
COCIMHEHUSX YIIIepoa

Kpemunii u ero coequHeHus

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Baxkneiinine HemMeTalbl U UX
COCTUHCHHUS

KonTpoasHnas padora Ne3 no teme
«BaxHel1e HeMeTaIbl U UX
COCTUHEHUS)

OO0mas XxapaKTepuCTUKa XUMHYECKIX
DJIEMEHTOB — MeETaJlJIoB. MeTautnueckas
CBSI3b M METAJUIMYECKAs KPUCTAIUTNYECKAs
pemérka. PU3nM4eCKre CBOMCTBA METAJIOB

44

XUMHYECKHE CBOMCTBA METAJIOB.
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DJIEKTPOXUMHUYECKUH PsiJl HAIPSIKEHUI
METAJIOB

OO61mue criocoObl MOTYyYEHUST METAJLIOB.
CnnaBel. Beruncnenus no ypaBHeHUsIM

45 XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3 1
PEareHTOB COACPKUT ITPUMECH

46 [TonsaTHE 0 KOPPO3UU METAIIIOB 1

a7 IIenounsie METaIbI 1

48 Oxcubl ¥ THIPOKCH Il HATPUS U Kallus 1

49 HIGHO‘-IHE)SGMCJII:HHG METaJIJIbl — KIBIIUMN 1
Y MarHui

50 Baxueinme coequHEHUS KaJIbLIUA 1

51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

59 JKEcTKkoCTh BOJIBI M CIIOCOOBI €€ 1
yCTpaHEHHs
[TpakTrueckast padota Ne 6 o Teme

53 "YKECTKOCTH BOIBI 1 METOILI €8 1
ycTpaHeHHs"

54 AmomuHui 1

55 AmMdoTepHbIe CBOICTBA OKCHIA U 1
THIPOKCHUIA

56 Keneso 1

57 Oxcunsl, ruapokcuabl u conu xxenesa (1) u 1
xenesa (1)

58 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI 1
[TpakTrueckast paborta Ne 7. Pemenue

59 HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME 1
«Baxaennire MeTaIbl M UX COSIMHCHUS

60 Brranciienus mo ypaBHEHUSIM XUMHYECKUX 1
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pEaKIHii, €CIIi OJIMH U3 PEarcHTOB JaH B
U30BITKE WU COJEPIKUT MPUMECH.
Brruncienus MaccoBoi 10JIM BBIXOAa

MPOJIYKTa PEaKIIMKU

61 O0o001IeHre U CHCTeMaTU3alus 3HAHUN 1

62 Kontpoisbnas padota No4 o teme 1
«Baxxueime MeTajlIbl 1 UX COCOUHEHUS

63 BemectBa 1 maTepuaisl B IOBCEHEBHOM 1
JKU3HU YeTIOBEeKa

64 XUMHUYECKOE 3arpsi3HEHUE OKpYKatoen 1
cpenbl

65 Ponb XuMuM B peIICHHH YKOJIOTHUSCKUX 1
npo0em

66 PesepBHblil ypoOK. O6OG£J.IGHI/IC u 1
cHUCTeMaTu3aIus 3HaHU I

67 PesepBHbIii ypoK. O606£II€HI/IC u 1
CUCTEeMAaTH3aIHsl 3HAaHHUH

68 PesepBHbIit ypok. O606£ueHHe u 1
CUCTEeMAaTH3aIHsl 3HAaHHHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3narenbctBo «IIpocBerieHne
* Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
o6bmectBo «M3narenbeTBo «IIpocBereHues»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

Ypoku xumuu B 8 kinacce. Meroguaeckoe nmocooue/I"adpuensu O. C.,

OctpoymoB U. I'., Cnagkos C. A., Akcénosa 1.B. 13narensctBo "IIpocBenienue”

* Vpoku xumuu B 9 kiacce. Metoauueckoe nocooue/I"abpuensu O. C., Octpoymos U. T'.,
Cnankos C. A., AkcénoBa 1.B. U3narensctBo "IIpoceemienue”

» Xumus. 8 kinacc. bazoBblil ypoBeHs. [IpoBepounsie u KoHTpobHBIE paboThl/ ["abpuensu
O.C., JIsicoBa I'.I'. UznatensctBo "[IpocsemieHue"

» Xumust. 9 knacc. bazoBblil ypoBeHs. [IpoBepounsie 1 KOHTpoNbHBIE paboThl/ ["abpuensu
O.C., JIsicoBa I'.I'. UznatensctBo "[IpocsemieHue"

» Xumus. 8 knacc. bazoBslit ypoBens. Pabouas terpans/ ['abpuensan O. C., Cnagkos C. A.,
Octpoymos U. I'. UznarensctBo "lIpocBenienue”

* Xumus. 9 knacc. bazoBelil ypoBenb. Pabouas terpans/ ['abpuensan O. C., Cnagkos C. A.,
Octpoymos U. I'. UznarensctBo "lIpocBenienue

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

bubmuorexa [JOK

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

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