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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpaMma 1o XMMHUH COCTAaBJICHA HA OCHOBE CJIEIYIOUINX JOKYMEHTOB!
1. @3-273 «O6 obpazoBanuu B Poccuiickoit deneparmm» ot 29.12.2012

2. Tlpuka3 MunuctepcTBa npocsenienus Poccuiickoit @eneparun ot 31.05.2021 Ne 287 «O6
YTBEpXKIEHUH  (pemepanbHOr0  TOCYAapCTBEHHOTO0  00pa3oBaTeNbHOTO  CTaHIapTa
OCHOBHOT0 00111eT0 00pa3zoBanus» (3apeructpupoBan 05.07.2021 Ne 64101)

3. IIpuxa3z MunuctepcTBa npocsemienus: Poccuiickoit @eneparun Ne 568 ot 18.07.2022 “O
BHECEHUU W3MEHEHUU B (QefepanbHbIil TOCyJAapCTBEHHBIH 00pa30BaTENbHBIN CTaHAAPT
OCHOBHOT0 00111er0 oOpazoBanus’ (3apeructpupoBan 17.08.2022 Ne 69675)

4. Tlpuka3 Munucrepctsa npocsemenus Poccutickoii @enepanuu ot 18.05.2023 Ne 370 “O06
yTBEpKJIeHUH (enepalbHOR  00pa3oBaTeIbHOM MPOrpaMMbl  OCHOBHOTO — OOLIETro
obpaszoBanus’ (3apeructpupoBan 12.07.2023)

5. Tlpuka3 Munucrtepcra npocsemieanss PO or 02.08.2022 Neo 653 «O06 yTBepxkaeHUN
(denepanbHOrO TepedHs AJIEKTPOHHBIX 00pa30BATENBHBIX PECYpCOB, IOMYIICHHBIX K
UCIIOJB30BAHUIO TIPU  pealu3allid HMMEIOIIMX TOCYJAapCTBEHHYIO aKKpPEAUTALUIO
oOpazoBatenbHbix nporpamm HOO, OO0, COO» (3apeructpupoBan 29.08.2022 Ne
69822)

6. CII 2.4.3648-20 «CaHHTapHO-3MMHIEMHOJOTUYECKHE TPeOOBaHMS K OpraHU3aIUsIM
BOCIIUTaHMA U 00yUYEHHs, OTJbIXA U 0310POBJICHUS eTeil U Monosiexxu». [loctaHoBNIEHNE
I'maBHOrO rocynapcTBeHHOro caHuTapHoro Bpaua Poccuiickont ®denepaumn Ne28 ot
28.09.2020.

7. OcHoBHasi oOpa3oBareibHas MporpaMMa OCHOBHOro oOmiero obpa3oBanus MBOY
«COIIINe2.

8. Pabouas mporpamma Boctiutanus ooydarommxcsi MBOY «COIII No2y.

9. Tlonoxenue o pabo4ux MporpaMmax yu4eOHbIX MPEAMETOB, Y4eOHBIX KypCOB (B TOM YHCIIe
BHEYPOUHOH JEATEIHPHOCTH), yUeOHBIX MOYJIeH B COOTBETCTBUHU ¢ TpeOboBaHusiMu OI'OC
u ©OII HagabHOTO 00IIET0, OCHOBHOTO OOIIETO U CPETHETr0 O0IIeTO 00pa30BaHusl.
Jis peanu3aiiii mporpaMMBbl MPEroiaBaHue IpeaMeTa BeAETCS 10 yYeOHHKaM B COOTBETCTBUHU
¢ GenepalbHBIM MTEPEUHEM:
- Xumusl. 8 Kiacc: yueOHUK i 00111e00pa30oBaTeNbHbIX YUpEKISHUH /
I'. E. Pymsuruc, ®@. I'. ®enpaman.-6-¢ uzn. — M.: [Ipocsemenune, 2018;
- Xumust. 9 kimacc: yaeOHUK [t 00111e00pa30BaTeIbHBIX YIPEKICHUN /
I'. E. Pymsutuc, @. I'. ®enpaman.-4-e uza. — M.: [IpocBemenue, 2018.

OO1mee YnciIo 9acoB, OTBEIEHHBIX JIUIS U3YYCHUS XUMHH HAa YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus, cocTaBiser 136 gacoB: B 8 kimacce — 68 "acoB (2 Jaca B Hesieno), B 9 kinacce — 68
9acoB (2 yaca B HEJIEIIO).

Kontpons 3a oBiajgeHue ydalmuMucs MPEAMETHBIMH pe3yJbTaTaMU TMpU  MPOBEICHUU
CaMOCTOSITENIBHBIX M KOHTPOJBHBIX Pa0OT OCYIIECTBIISACTCS MO CIASAYIOIIMM JTHIAKTHYCCKUM
COOpHHMKAM M METOAMYECKUM pa3paboTKaMm:

1. Tapa, H. 5. Xumus: 3a1auHuK ¢ «ITOMOIITHUKOMY. 8-9 KIIACChI : MOCOOME IS yU-Cs
obpasoBart. yupexxnenuit/ H. H. 'apa, H. W. T'abpycesa. - M.:IIpocsemenue, 2009.-96¢.



2. KoHTponbHO-u3MepuTenbHbie MaTepuansl. Xumust. 8 ki1./Coct. H. I1. Tpoery6osa , E.H.
CrpenbHUKOBA.- 2-€ u3/., nepepad.-M.:BAKO, 2014.-96¢.

3. KonTponbHo-n3Meputenbabie MaTepuanbsl. Xumust. 9 ki./Coct. E.H. CtpensHuKOBA.-
M.:BAKO, 2016.-112c

4.COopHUK 33724, yIpaXHeHUH U TecToB 1o xumuw : 8-9 xiaccel/ H. [[. Ceepanosa.-M.:
H3narenscTBO «IK3aMeHy, 2021

JlanHast mporpamMma MO>KeT ObITh peaJn30BaHa JUCTAHIIMOHHO C UCIOJb30BaHUEM

crenyromux odpazosarenbHbIx mathopm, LIOP: «Sxmacey, «Caam ['MAY, «SAnnekc.
VYueOuuk», «Poccuiickas anekrponnas mkosa», ®I'MC «Mos mkonay.

s hopmupoBanus GyHKIMOHAIBHON TPAMOTHOCTH 00YUaIOIIUXCs HA YPOKax

HCIIONIB3YIOTCS «DIEKTPOHHBIM O0aHK 3aaHUM I OIEHKH (yHKIIMOHAIBHOW IPaMOTHOCTH
https://fg.resh.edu.ru.

[{enb BocniuTaHus B IIKOJIE - GOPMUPOBAHKE Y 00YUAIOIINUXCS 1yXOBHO-HPABCTBEHHBIX

[IEHHOCTEH, CIIOCOOHOCTH K OCYIIECTBICHHUIO OTBETCTBEHHOT'O BEIOOPA COOCTBEHHOM
WHIUBUTy ATbHOM 00pa30BaTEIbHOM TPAEKTOPHH, CTIOCOOHOCTH K YCIICIITHOM COIMATN3aIiu B
oOmiecTse.

IesieBble OpUEHTHPHI Pe3YIbTATOB BOCIIMTAHUS HA YPOBHE OCHOBHOIO 001Ero
oOpa3oBaHus

IlesneBble OpHEHTHPBI

Fpamzlaﬂclcoe BOCIIMTAHUE

3HaIONMi U MPUHUMAIONTHH CBOIO POCCHICKYIO TPaKIaHCKYIO0 PHHAICKHOCTE (MACHTHIHOCTD )
B MOJIMKYJIBTYPHOM, MHOTOHAIIMOHAIEHOM ¥ MHOTOKOH()ECCHOHAITFHOM POCCHUHCKOM OOIIECTBE, B
MHPOBOM COOOILIECTBE.

[NonumMaromuii COMpUYacTHOCTH, K MPOIUIOMY, HAacTosmleMy © Oyaymiemy Hapoxa Poccuw,
THICSAYENIETHE HCTOPUM POCCHUUCKOM TOCYyIapCTBEHHOCTH Ha OCHOBE HCTOPHYECKOTO
MIPOCBEIICHHUSI, POCCHICKOT0 HAIMOHAIIFHOTO HCTOPHYECKOTO CO3HAHUSI.

IIposiBnsironiuil yBakeHUE K rocyJapCTBEHHBIM CUMBOIAaM Poccuu, mpa3gHuKaM.

[posiBnstoNIyii TOTOBHOCTh K BBIMOJHEHUIO O0sS3aHHOCTEW TpaxnaHuHa Poccum, peanmsanuu
CBOMX TPAXKJIAHCKUX MPaB U CBOOOJ NMPH yBAXKEHUU NIPAB U CBOOO/, 3aKOHHBIX HHTEPECOB JAPYTUX
JTIOEN.

Brlpaxkatomuii  HempusiThe 000K JUCKPUMHMHAIMK TIpak[JaH, MPOSBICHUA 3KCTpEeMHU3Ma,
TEeppOpHU3Ma, KOPPYILIUH B OOILECTBE.

[MpuauMaronuii yyacTue B JKU3HH Kilacca, o0meo0pa3oBaTesIbHOW OpraHW3aldd, B TOM YHCIIE
CaMOyTpaBJIEHUN, OPUEHTUPOBAHHBIN Ha y4aCTHE B COIIMATIBHO 3HAYMMOM J1€ATEIBHOCTH.

Hanl/IOTﬂquKOC BOCIIUTAHMUE

CosHaromuii CBOI0 HaIMOHAIBHYIO, STHHUECKYIO MPHHAICKHOCTD, JIOOSINI CBOM Hapo, ero
TpaguINH, KYIBTYpPY.

[IposBnsronynii yBa)keHHE K HCTOPUYECKOMY U KYJIbTYPHOMY HAaCIEAHMIO CBOETO U IPYTUX HAPOJIOB
Poccun, cumBomaMm, mpasgHUKaM, MaMATHUKAM, TPAIUIHAM HAPOJOB, MPOKUBAIONINX B POITHOMN
CTpaHe.

[IposiBsironuii HTEpPEC K MO3HAHUIO POJHOIO SI3bIKA, HICTOPUH U KYJIBTYPBI CBOETO Kpasi, CBOETO
Hapoja, Ipyrux HapoaoB Poccuu.

10.

3HaoUMi U yBaXkarolMi HocTkeHus Hawed Pogunel — Poccun B Hayke, HCKYCCTBE, CHOPTE,
TEXHOJIOTHUSX, OOEBBIC TOJIBUTH M TPYAOBBIC MOCTIKCHHS, TEPOCB W 3aIUTHHUKOB OTedecTBa B
MIPOIIJIOM U COBPEMEHHOCTH.

11.

[TpuauMaromuii yyactiue B MEPOIIPUATHSX MaTPUOTUIECKON HAPaBIeHHOCTH.




/lyX0BHO-HPaBCTBEHHOE BOCIIHTAHHE

12.

3HAOMUN U yBaXKAIOUIUH TyXOBHO-HPABCTBEHHYIO KYJIbTYpY CBOEr0 HAapoJla, OPUEHTHPOBAHHBIN
Ha JyXOBHBIE LIEHHOCTH W HPABCTBEHHBIE HOPMBI HapoxoB Poccuu, poccuiickoro o0miectBa B
CUTyalusiX HpaBCTBEHHOI'O BBIOOPA (C yUETOM HAIIMOHATIBHOM, PEIUIHO3HON IPUHAIIIC)KHOCTH).
BeIpaxatomuii TOTOBHOCTh OLICHMBATh CBOE IMOBENCHUE W TOCTYIIKH, TMOBEIACHHE M MOCTYIKH
JIPYTHUX JIIOJEH € MO3UIMHA TPAJULMOHHBIX POCCUHCKHUX JyXOBHO-HPABCTBEHHBIX LIECHHOCTEN U HOPM
C Y4€TOM OCO3HAHUS IOCJIECACTBUN IOCTYIIKOB.

13.

BI:Ipa)KaIOH_II/Iﬁ HCIIPUATUC AHTUT'YMAHHBIX nu aColMaJIbHBIX IMOCTYIIKOB, IIOBEACHUAA,
IIPOTHUBOpCYANIUX TPAAUITMOHHBIM B Poccun JAYXOBHO-HPAaBCTBEHHBIM HOpMaM H IICHHOCTSM.

14.

CoO3HAOMIHA COOTHOIIICHNE CBOOOIBI M OTBETCTBEHHOCTH JIWIHOCTH B YCIIOBUSX HHIWBHITY TBHOTO
1 OOIIECTBEHHOTO TMPOCTPAHCTBA, 3HAUCHUE M IIEHHOCTh MEKHAIMOHAIHHOTO, MEXPEITUTHO3HOTO
coryacusi JtoJei, HapomoB B Poccum, ymeromuii oOMIaThCA C JIFOJABMU Pa3HBIX HapOJIOB,
BEPOHUCIIOBEIaHUH.

15.

[IposiBrsitonuid yBak€HHE K CTApIIMM, K POCCUMCKHUM TPAJAUIIMOHHBIM CEMEWHBIM IIEHHOCTSIM,
HUHCTUTYTY 6pa1<a KaK COI03y MYXXYHWHBI U ) KCHIIWHBI 1JIA CO3JIaHNA CEMbU, POXICHUA 1 BOCIIMTAHUA
JIETEH.

16.

[IposiBasironuii UHTEpPEC K YTEHUIO, K POJAHOMY SI3BIKY, PYCCKOMY SI3bIKY U JIUTEPATYPE KaK YacTU
JTyXOBHOM KyJBTYypPBI CBOETO HapOaa, POCCHUCKOTO 00IIecTBa.

JcTeTHYECKOE BOCIIUTAHUE

17.

Bripaxkatormmii MOHMMaHUE IIEHHOCTH OTEYECTBEHHOTO M MHPOBOTO MCKYCCTBA, HAPOJHBIX
TpaauIuil U HAPOJAHOTO TBOPUECTBA B UCKYCCTBE.

18.

HpO)IBHSIIOIIII/Iﬁ C-)MOHI/IOHaIH)HO-‘IYBCTBCHHYIO BOCHpI/II/IM‘lI/IBOCTL K pa3HI)IM BUIaM I/ICKyCCTBa,
TpaAuLUsIM U TBOPYECTBY CBOETO M APYTMX HApPOJOB, MOHMMAaHWE UX BIMSHHUS HA MOBEICHUE
JTOAEMN.

19.

CosHaromuii postb XyA0KECTBEHHOM KyJIbTypPhI KaK CPe/ICTBA KOMMYHHKAIIMHA U CAMOBBIPAYKEHUS B
COBPEMEHHOM 00LIeCTBE, 3HAUCHUE HPAaBCTBEHHBIX HOPM, LICHHOCTEH, TPaAULIUI B UCKYCCTBE.

20.

OpueHTHPOBaHHBII Ha CaMOBBIPA)XEHHE B pa3HBIX BUAAX MCKYCCTBA, B XYIOXECTBEHHOM
TBOPYECTBE.

@dusuyeckoe BOCNHTAHUE, (POPMHPOBAHME KYJbLTYPbl 3/10POBbSI H 3IMOLMOHAJIbLHOIO
0J1aronoJIy4ms

21.

[ToHuMaronii HEHHOCTh JKWU3HM, 340POBbS M OE30IACHOCTH, 3HAUCHHE JIMYHBIX YCHIMHA B
COXpaHEHUH 37I0POBbs, 3HAOIMWN W COONIONAIOUINM mMpaBuiIa O€30MacHOCTH, 0e30MMacHOro
TIOBEJICHHUS, B TOM YHMCJIe B HHOPMALIMOHHOH cpejie.

22.

Bripaxatormii  yCTaHOBKY Ha 3[0pOBBI 00pa3 KH3HH (340pPOBOEC NHUTAHUE, COOIOJICHUE
TUTHCHUYECKUX MPaBHJI, COATAHCUPOBAHHBINA PEKUM 3aHIATHH U OTABIXA, PETYIAPHYIO GU3HUECKYIO
AKTHBHOCTB).

23.

[IposBnsronyii HEMPHUITHE BPEAHBIX MPUBBIYEK (KypeHHs, YOTpeOIeHUs alIKOT oI, HAPKOTHKOB,
WUTPOBOH M MHBIX (JOPM 3aBHCUMOCTEH), MOHUMAaHUE UX TOCIEACTBUM, Bpeaa uid GU3NUECKOro 1
IICUXUYECKOTr'0 3J0POBbSL.

24.

YmMmerommii 0co3HaBaTh (U3NYECKOE M OMOIMOHAIBHOE COCTOSTHHE (CBOE W IPYTHX JIIOAEH),
CTpeMHHII/II\/'IC)I YOpaBJIATh COOCTBEHHBIM OMOIHUOHAJIBHBIM COCTOAHUCM.

25.

CriocoOHBIN aanTUPOBATHCS K MEHSIOUIMMCS COLMATIbHBIM, UH(QOPMAIIMOHHBIM U HPUPOIHBIM
YCJIOBUSIM, CTPECCOBBIM CUTYALMSIM.

TpynoBoe BocniuTaHue

26.

VYBakaromuii Tpya, pe3yJibTaThl CBOETO TPYa, TPyda APYTUX JIIOJEH.

217.

[IposiBistomuii HHTEpEC K NPAaKTHUECKOMY U3YUYEHUIO Ipodeccuii 1 Tpyia pa3IMyHOro poaa, B TOM
YHcIie Ha OCHOBE TIPUMEHEHHS MTPEIMETHBIX 3HAHUH.

28.

CosHaromuii BaXKHOCTh TPYHOI0Ous, 0OydeHHs TpyAy, HAKOIUICHUS HABBIKOB TPYIOBOM
JIeSITEIbHOCTH Ha TPOTSDKEHUH JKU3HM U YCTIEUIHOM Npo(ecCHOHAIbHOW caMopeain3alvd B
poccuiickoM o0IIecTBe.




29.

YyacTByIOMHN B peIIEHUH MPAKTUIECKUX TPYIOBBIX JIeM, 33/1a4 (B ceMbe, 001eo0pa3oBaTeIbHON
OpraHu3allii, CBOCH MECTHOCTH) TEXHOJIOTHUECKON M COIMAIILHON HANMPaBICHHOCTH, CIIOCOOHBIN
WHUIIMUPOBATh, JIAHUPOBATh U CAMOCTOSATENIBHO BBINIOJIHATh TAKOIO POJia JAEATEIbHOCTbD.

30.

BeIpaxaromuii roTOBHOCTh K OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO WHIVBHIYAJIBHOH TPACKTOPHH
o0pa3oBaHMS W JKM3HCHHBIX IUIAHOB C YYETOM JIMYHBIX W OOIIECTBEHHBIX WHTEPECOB,
MOTPeOHOCTEH.

IKO0JOrHYecKoe BOCHUTAHUE

31.

[Torumaromuii 3HaYCHIE W TI00ATBHBIA XapaKTep dKOJOTHICCKUX MPoOiIeM, ITyTeH UX pPEelICHHs,
3HAYCHHE HKOJIOTUIECKON KyJIbTYpHI YeIOBeKa, OOIIECTBA.

32.

Co3Harouuii CBOIO OTBETCTBEHHOCTh KaK I'PaKAaHMHA U MOTPEOUTENs B YCIOBHIX B3aUMOCBSI3U
[PUPOJHON, TEXHOJIOTUYECKON U COLUAIBHOM CPENI.

33.

Bripaxkaroniuii akTUBHOE HENPUATHE I€UCTBUIA, TPUHOCAILMX BPEJ IPUPO/IE.

34.

OpueHTHPOBaHHBIN HA MPUMEHEHWE 3HAHWH €CTECTBEHHBIX M COMHAIBHBIX HAYK JUIS PEIIeHUs
3aja4 B 00JIaCTH OXpaHbl MPHUPObI, IIAHUPOBAHUSI CBOMX MOCTYIKOB U OLEHKH MX BO3MOYHBIX
MOCJIEACTBUH LIS OKpY>Karolei cpesl.

35.

VyacTtByronuii B NPaKTUYECKOM  JIEATENIBHOCTH  SKOJOTMYECKOH,  MNPHUPOJOOXPaHHOMN
HaIpaBJICHHOCTH.

HeHHOCTH HAYYHOTI'O IO3HAHUSA

36.

Brlpakatomuii NO3HaBaTeNbHBIE MHTEPECHl B Pa3HBIX TNPEIAMETHBIX OO0JIACTAX C Y4ETOM
WHAWBUAYaIbHBIX HHTEPECOB, CIIOCOOHOCTEH, JOCTUKEHUI.

OpueHTUPOBaHHBIN B JIESTEIBHOCTU HA HAy4YHBIE 3HAHUS O MPHUPOJE U OOILIECTBE, B3aUMOCBA3SIX
YEJIOBEKA C MPUPOJHON U COLUMAJIBHOU CPEOi.

37.

PasBuBaromnii HaBBIKM UCIOJB30BAHUS PA3IMYHBIX CPEICTB MO3HAHUS, HAKOIICHHUS 3HAHHHA O
MHpe (SI3BIKOBAs, YUTATEIBCKASA KYIbTYpa, NeITeILHOCTh B HH(POPMAITMOHHON, ITH(POBOH cpee).

38.

JleMOHCTpUPYIOIIMIA HABBIKM HAONIOJCHHN, HAKOIUICHHS (AKTOB, OCMBICIEHHS OIBITA B
€CTECTBEHHOHAYYHOH W TYMaHUTApPHOH 00JIaCTSIX MO3HAHUSA, UCCIIEAOBATENbCKOM IEATEIIbHOCTH.




COJAEP)KXAHUE OBYYEHMUA

8 KVIACC

IlepBoHauyanbHBbIE XUMUYECKUE IOHATHS

[Ipenmer xumun. Ponms XMMUM B KU3HU 4eloBeka. XWMHUS B CHCTeMe HayK. Tela W BeliecTBa.
®du3nveckre CBOWCTBA BEIIECTB. ATperatHoe cOcTosiHHe BeliecTB. [loHATHE O MeToJax MO3HAHUS B
xumud. YucTele BemecTBa u cMecH. CriocoOBI pa3ieNieHus CMECei.

ATOMBI U MOJIEKyJIbl. XUMHUYecKre 37eMeHThl. CHMBOIBI XUMHUYECKUX 3JeMeHTOB. [IpocThie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckast popmyiia. BameHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemecTB. OTHOcuTenbHas aToMHash Macca. OTHOCHTENbHas MOIJIEKyJsIpHas Macca. MaccoBasi Hoist
XUMHYECKOTO dJIEMEHTa B COSAMHEHUH.

KonnuectBo BemectBa. Monbs. MonsgpHas macca. B3auMOCBsSI3b KOJMYECTBA, MAcChl U YHUCIA
CTPYKTYPHBIX €IUHHII BeriecTBa. PacuéTrl o opMyiaM XUMUIECKIX COSAMHEHUH.

du3nveckne U XUMUIECKHE SBIEHUS. XUMHUYECKas Peakius ¥ e€ MpU3HaKW. 3aKOH COXpPaHEHHS
Macchl BeIIECTB. XUMHUYECKHE YypaBHEeHHs. Kiraccmpukamus XUMHYECKHX peakiui (coeanHeHus,
pasIoKeHUs, 3aMeIeHNs, 0OMEHa).

Xumuueckuii Ixcnepumenm:.

3HAKOMCTBO C XMMHYECKOW MTOCYAO0H, IpaBUIaMy pabOTHI B TaOOpaTOpru M MpuEMaMu 0OparieHus
¢ n1abopaTopHBIM O00OpYIOBAaHHWEM, H3YYCHHE W ONHCaHHWE (U3HUECKMX CBOHCTB 00pasmoB
HEOPTaHWYECKHX BEUIeCTB, HAOMOIeHHe (PHU3NIeCcKHX (TUTaBlIeHIE BOCKA, TassHUE JIb/Ia, PACTUPAHUE caxapa
B CTyIIKE, KHUIICHHEC W KOHJCHCAIWS BOJBI) M XUMHUYECKUX (TOPCHHE CBEYM, MPOKATHBAHUE MEITHOU
MPOBOJIOKW, B3aWMOJCHCTBHE Mela C KHCJIOTOW) SIBIICHWW, HAONIONCHHE W OINHUCAaHUE IPU3HAKOB
MPOTEKaHMs XMMUYECKUX peakluil (pa3iokeHue caxapa, B3auMOJIEHCTBHE CEPHON KUCIOTHI C XJIOPHIOM
Oapus, paznoxenue ruapokcuaa menu (I1) mpu HarpeBanuu, B3anMOICHCTBHE JKeJie3a C PACTBOPOM COJIH
menu (1), m3yueHne crmocoboB pa3AeseHusI CMeceil: C ITOMOIIBI0 MarHNuTa, (GMIBTPOBAaHUE, BHITAPUBAHUE,
TUCTHJUIALNSA, XpoMmaTorpadus, NMpPOBEIEHHE OYMUCTKM ITOBApPEHHOW COJH, HAOJIOACHWE W ONHCaHUE
pe3yIbTaTOB NPOBEACHUS OIBITA, WLUTIOCTPUPYIOMIETO 3aKOH COXpPAaHEHHWS MAaccChl, CO3JaHHe MOJelel
MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:xkHeiiue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anemMeHT u mpocToe BeriectBo. Haxoxaenue
KHCJIOpOJia B IpUpoJie, PU3HUYECKHE U XUMUUECKUe cBoiicTBa (peakiuu ropenust). Oxcunsl. [Ipumenenue
kuciaopoga. CrocoObl TOdMydeHHS KHCIOpoJa B Ja0OpaTopuud W MPOMBINUIEHHOCTH. Kpyrosopor
Kuciopofa B npupoae. O30H — autoTponHast MOAH(UKAIUS KHCIOPOIa.

TemoBoit  3pdeKkT XUMHUECKOH peakuuu, TEPMOXMMHUYECKHE YpaBHEHHs, 9K30- H
SHAOTEpPMUYECKHE peakuuy. TOIIMBO: yroib M MeTaH. 3arpsa3HEHHE BO3/yXa, YCHJIEHHE MapHUKOBOTO
a¢dekra, paspyiieHre 030HOBOTO CJIOS.

Bopmopon — anemeHT M mpocroe BemecTBo. Haxokaenune Bogopoaa B mpupopae, GU3MUECKUE U
XUMHYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI MoTydeHus. KHCIOThI U comu.

Moutsiptblii 00bEM Ta30B. PacUéThl 110 XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBONCTBa Bojbl. Bona kak pactBopurens. PactBopsl. HackilieHHbIE 1 HEHACKIIIIEHHBIE
pacTBOpbI. PacTBOpUMOCTE BELIECTB B BOZie. MaccoBast 40151 BEIIECTBA B PacTBOpE. XMMUYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpPOB B MpHUpoOAE U B KU3HHU 4deloBeka. KpyroBopoT Boibl B mpupo/e.
3arpsi3HeHHe NPUPOIHBIX BoA. OXpaHa U OUHUCTKA MPUPOTHBIX BOJ.

Knaccudukanuss  Heopranmveckux  coeauHeHuit.  Oxcuppl.  Knaccudukanms — okcujos:
cojeoOpasytomre (OCHOBHBIE, KUCIOTHBIE, aM(OTEepHBIE) U HecosleoOpasyromue. HomeHknaTypa okCHaoB.
dusnveckre U XUMHUYECKHE CBOMCTBA OKCUI0B. [losyueHne okcuaos.

OcHoBanus. Kiaccugukaius ocHOBaHUH: IIENOYHM U HEPACTBOPUMEBIE OCHOBaHUs. HoMeHKIaTypa
ocHOBaHUM. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUH. Ilonyuenrne ocHOBaHMIl.



Kucmotsl. Kimaccnduxarus kucimor. HoMeHkmatypa kucinor. @u3nueckne u XUMUYECKAE CBOMCTBA
kuciot. Psa aktuBHocTr MetaiuioB H. H. beketosa. [Tonyuenue KUCiorT.

Comn. Homenkiatypa cone. @u3ndaeckrne 1 XUMHIECKHE CBOWCTBA coeid. [TomydeHne comei.

I'eneTnueckast CBsI3b MEKIY KJIaCCaMHU HEOPTaHUYECKUX COCAUHEHUI.

Xumuueckuii Ixcnepumenm:.

KaueCTBCHHOE ONPEEICHUE COJEPKaHUSI KHCIOpOJa B BO3MyXe, IOIydYeHHE, COOWpaHue,
pacro3HaBaHUE U U3yUEHHE CBOMCTB KUCIOPOa, HAOIIOACHIE B3aUMOICHCTBHSI BEIIECTB C KUCIOPOIOM U
YCJIOBHSI BOSHUKHOBEHUS W TPEKpAIECHUS TOpeHHs (IMoxapa), O3HAKOMJICHHE ¢ oOpasliaMu OKCHUIOB H
OTIMCaHNE UX CBOWCTB, MOJIyUCHHE, COONpaHue, paclio3HaBaHNE U H3yUYECHNE CBOVCTB BOIOpoAa (TOPEHHE),
B3ammojielicteue Bogoponma ¢ okcumoM wmeaum (II) (BO3MOXXHO WCHONIB30BaHWE BHIECOMATEPUATIOB),
HaboZieHre O0pa3IoB BEIIECTB KOJWYECTBOM | MOINb, HCCIelOBaHHE OCOOEHHOCTEH pacTBOPEHUS
BEILIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJIEHNE PACTBOPOB C OMPEACIEHHON MacCOBOW J0iei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJEICTBHE BOABI C METa/llaMH (HAaTpUeM U KaiblreM) (BO3MOXKHO
WCITOJIb30BaHNE BHUICOMATEPUAIOB), HCCIIEMIOBAaHHE OOpasIlOB HEOPTaHWYECKUX BEIISCTB Pa3IMIHBIX
KJIACCOB, HAOIOICHNE W3MECHEHHS OKPAaCKH MHIAMKATOPOB B PAacTBOpAx KUCJIOT W MIENOYCH, M3ydeHHe
B3aumojericteus okcuaa meau (II) ¢ pactBopoM cepHOl KHCIOTHI, KHCIOT C METaJUIaMH, Peakiuid
HEUTpaTu3aluy, MOJYyYCHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHME OJHOTO MeETajiia APYTUM U3
pacTBoOpa CoJIM, pelIeHUE DKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHeimne KIacChl HeOPTaHUYECKUX
COEUHEHUID.

Hepuonnuecknii 3axkon u Ilepuoamyeckas cucrema xumudeckux -i3jementos /[, .
MenaeneeBa. CtTpoeHnme aTomMoB. XHUMHUYeCKas CBA3b. (OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE
peaxkiun

[lepBble MOMBITKU KIAaCCH(PHUKAIIMM XUMHUYECKUX JJIEMEHTOB. [lOHSATHE O Tpymnmax CXOJHBIX
3JIEMEHTOB (ILETOYHBIE U MEI0YHO3EMEIbHBIC METAIIIBI, TAJOTCHBI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPHIE
00pa3yroT aM(OTepHbIC OKCUJIBI U TUAPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuoanueckas cucrtema xumuueckux snemeHtoB . M. Menneneesa.
Koporkonepuonnas u qmuaHONIeproanas (GopMel [leproanueckoil CHCTEMBI XUMHYECKUX 31eMeHTOB /1.
N. Meunneneesa. [lepuonpl u rpymnmbl. @U3NYECKUN CMBICA MOPAIKOBOIO HOMEpa, HOMEPOB MEepUOa U
TPYIIIBI 3JIEMEHTA.

Crpoenne atoMoB. CocTaB aToMHbIX snep. M3otombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oiouek atomoB TepBbIX 20 xmmuyeckux asneMmeHToB [lepmommueckoit cuctemsl J[. M. Menneneena.
XapakTepuCTUKa XHMHUYECKOro 3JieMeHTa Mo ero mnojoxkeHuto B Ilepuommueckoit cucreme J[. U.
Menpeneena.

3aKOHOMEpPHOCTH HU3MEHEHMSI paJuyca aTOMOB XHUMHYECKHUX JJIEMEHTOB, METAJUIMUECKUX U
HEMETANINYECKUX CBOMCTB MO IpynnaM U NepUoaaM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanyeckod CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHs HayKu U npaktuku. 1. 1. MenneneeB — y4€HbIil U rpakJaHUH.

Xumudeckasi cBs3b. KoBasleHTHast (TMOJsipHAs W HETOJSAPHAs) CBS3b. DIEKTPOOTPHUIATEITHLHOCTh
XUMUYECKUX 3J1eMeHTOB. MIOHHAas CBA3b.

Crenenb okucieHusi. OKUCIUTENBbHO--BOCCTAHOBUTEIbHBIE peakuuu. llpoueccel okuciaeHUs u
BOCCTaHOBJICHHsI. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuit Ixcnepumennt.

n3y4eHrne o0pa3IoB BEIIECTB METAIJIOB M HEMETaNIOB, B3aWMOJEHCTBHE THUIPOKCHAA IIMHKA C
pacTBOpaMM KHUCIOT M ILIEJIOYEeH, NPOBEACHUE OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBHTEIILHBIX peakinii (TOpeHHEe, PEaKINK Pa3I0KCHUS, COCTUHCHUS).

Mesrcnpeomemnnie ceasu

Peanmuzanuss MEXIIPEAMETHBIX CBSI3E€H IIPH M3YUCHUM XUMUU B 8 KIIAcCe OCYIIECTBIACTCS depe3
WCITOJIB30BaHME KaK OOIIMX €CTECTBEHHO--HAYIHBIX TIOHATHH, TaK U MOHSATHH, SABISIONUXCS CACTEMHBIMHA
JUISL OTICIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITHKIIA.



OO0mue ecTeCTBEeHHO--HAYYHBIE TOHATHS: HAYYHBIH (aKT, THIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KIaccu(puKanus, NMepuOAUNIHOCTh, HAOMIOJEHHE, IKCIEPUMEHT, MOJEIHPOBAHUE, M3MEPEHHE, MOJEb,
SIBIICHUE.

du3mKa: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIN, U30TOIBI, PAJAHOAKTHBHOCTH,
MOJIEKyJIa, JJEKTPUUYECKUH 3apsll, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHE BeIIecTBa, Tas,
(u3nvecKue BeJIHMYMHBI, SINHUIIBI U3MEPEHHSI, KOCMOC, TUIAHETHI, 3BE3/1b1, CoHIIe.

Bbuonorus: ¢porocunres, asixanue, ouocdepa.

T'eorpadus: armocdepa, ruapocdepa, MUHEPATBI, TOPHBIC MOPOJbI, TOJE3HBIC HCKOIAEMEIE,
TOTUTUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XMMHYeCKasi peakuus

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrtema xumuueckux aieMeHToB [[. WM. MeHneneesa.
CrpoeHne aToOMOB. 3aKOHOMEPHOCTH B HM3MCHEHHHM CBONCTB XHMHYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kallusl, KalblUsi M WX COSJAWHEHWH B COOTBETCTBHHM C IIOJNIOXKCHHWEM DJJIEMEHTOB B
IIepuonnueckoil CUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUABI XUMUYECKOH CBA3H. THITBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOJCTB BELIECTBA OT TUIA KPUCTAUINYECKON PEMIETKU U BUJA XUMAYECKOH CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHMYECKHX BEINECTB. XMMHUYECKHE CBOWMCTBA BEILECTB,
OTHOCSIINXCA K Pa3IMYHBIM KJlaccaM HEOPTraHUYECKUX COCTUHEHUH, TeHETHUECKAasl CBsI3b HEOPraHNIeCKUX
BEILIECTB.

Krnaccudpukanuss XMMHUYECKHMX PEAKUUH IO pa3iWYHbIM IpHU3HAKaM (10 YHUCIY W COCTaBY
YYaCTBYIOIIMX B PEAaKLUWU BELIECTB, MO TEIIOBOMY 3((dekTy, M0 HU3MEHEHUIO CTENeHEH OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTHMMOCTH, MO YYaCTHIO KaTajiu3aropa). DK30- U IHIAOTCPMHUYECKUC
peaKkuuu, TEPMOXUMHYECCKHE YPABHEHHS.

[MToHsTHE O CKOPOCTH XUMUYECKOH peakiun. [lonarue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUECKUX
peakuusix. [IoHATHE O TOMOTEHHBIX M TeTEpOreHHBIX peakuusx. Ilomstue o karamusze. IloHsTue o
XHUMHAYECKOM paBHOBecHH. DaKTOphI, BIMAIOLIME HA CKOPOCTb XUMHYECKOH PEaKUUH M TOJIOKEHHE
XHUMUYECKOT0 PaBHOBECHSI.

OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKklHMH,  DJICKTPOHHBIH  0ajaHC  OKHCIIHMTENIbHO-
BOCCTaHOBHUTEIBbHON peakiuy. COCTaBICHUE YPaBHEHUI OKHCIMTEIBHO--BOCCTAHOBUTENBHBIX PEaKIHid C
UCIIOJIB30BaHUEM METOJIa JIEKTPOHHOTr0 OajaHca.

Teopust 37EKTPOIUTHUECKON AUCCOLHMALUH. DIEKTPOIUTHI U HEIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M TUCCOLMAIMH BELIECTB C Pa3lIUYHBIMU BUAAMH XUMHUYECKOH CBs3H. CTENeHb AMCCOLMAILNY.
CunbHBbIC U C1a0bIe 3IEKTPOIUTHI.

Peakniun wnoHHOTO OOMEHa. YCIOBUS TIPOTEKaHWS pPEaKIWH HMOHHOTO OOMEHa, TIIOJNHBIE |
COKpamniéHHblE HOHHBIE YypaBHeHHA peakiuii. CBOWHCTBa KHCIIOT, OCHOBAaHMA H COllell B CBeTe
MIPEJICTaBIIEHUI 00 SIEKTPONIUTHYEeCKON Amcconmanuu. KadecTBeHHbIe peaknuyu Ha WOHEL [loHsTHE O
THIPOJIN3E COJIEH.

Xumuueckuit Ixcnepumennt.

03HAKOMJIEHHE C MOJEISIMUA KPUCTAUNIMYECKUX PEMIETOK HEOPTaHUYECKHUX BEIISCTB — METAIUIOB U
HeMeTauloB (Tpadura W anMasa), CIOXKHBIX BEIIECTB (XJIOPUAa HATpUs), WCCIEeNOBaHUE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOW peaklud OT BO3JCHCTBUS  pa3iIMYHBIX  (PAKTOPOB,  HCCIEJIOBaHHUE
AJIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, POIIECcca TUCCOLUAIINH KUCIIOT, IIeJIouei U coel (BO3MOKHO
WCTOJIh30BAaHUE BHUICO MAaTEPHAIIOB), IPOBENEHUE OIBITOB, WLTIOCTPUPYIOIINX TPU3HAKH TPOTEKAHHS
peaknuii MOHHOTO oOMeHa (oOpa3oBaHWE OCajKa, BBIACICHHE Ta3a, 00pa3oBaHWE BOIEI), OIBITOB,
WIIIOCTPHPYIONIMX  MPUMEPBl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX — peakluuil  (ropeHue, peakiuu
pa3oXKeHHs, COEAWHEHHS), pPaclO3HABaHWE HEOPTAaHMYECKHWX BEIIECTB C TIOMOINBI0 KadeCTBEHHBIX
peakiuii Ha NOHbI, PEeIlICHUE KCIIEPUMEHTAIBHBIX 33]1a4.

HemeTanabl u ux coeguHeHus



OO0mrast XapakTepUCTHKa TaloreHOB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE CTEICHH
okuciaeHus. CtpoeHue u pusndeckre CBOMCTBA IPOCTHIX BELIECTB — FaJIOT€HOB. XMMUYECKUE CBOWCTBA Ha
mpuMepe XJiopa (B3amMOIECHCTBHE C MeTaJlIaMH, HEeMeTalUlaMHu, IenodamMu). XiaopoBomopond. ComsHas
KHCJIOTA, XMMUYECKHUE CBOWCTBA, IOJIydeHHE, IpUMEHeHue. JleficTBue xjopa M XJOPOBOLOpOJa Ha
OpraHu3M 4eloBeKa. BaskHelie XI0puasl 1 UX HaXOXKACHUE B IPUPOJIE.

O6mrast xapakTepucTuka 3jaeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHEIE
crerieHn okucieHus. CtpoeHne W (PU3MYECKHE CBOWCTBA TPOCTHIX BEIIECTB — KUCIOPOJA M CEpHI.
ANNoTponHbIe MOJU(HUKALIUN KHCIOPOJIa B cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOJOPO, CTPOCHHE,
¢usndeckre U XUMHYECKUue cBONMCTBA. OKCHIBI Cephl KaK MPeNCTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas
KHCIIOTa, (U3WYECKUE W XUMHUYECKHE CBOMCTBA (00ImMe KaK TPENCTAaBUTEISI Kiacca KHCIOT H
cnenuduyueckne). XUMHUYECKHE PEaKINH, JIeKallhe B OCHOBE MPOMBIIUIEHHOTO Croco0a MOTydYeHHs
cepHOil KucnoTel. llpumenenne cepHoil KuciaoTel. ConM CepHOM KHUCIOTHI, KAYECTBEHHAs Peakius Ha
cynbedaT-noH. Haxoxxaenne cepsl U e€ coeIMHEHUH B MpHUpoJie. XMMHUECKOE 3arpsA3HEHUE OKpYy Karomeit
Cpeabl COCTWHEHHSIMH Cepbl (KUCIIOTHBIE MTOKIH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MPEeIOTBPAIIECHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHEIE
CTEIIEHH OKHCIEHHs. A30T, pPacnpoCTpaHEeHHWE B MNpHPoJe, (HU3MYECKHE W XUMHYECKHE CBOWMCTBA.
KpyroBopor azora B mpupone. AMMHAK, €ro (U3MUECKHE M XUMHUYECKHE CBOICTBA, MOJYy4YEeHHE U
npumenenue. Collu aMMOHHMS, X (U3UUECKHE W XMMHYECKHE CBOICTBa, mpuMeHeHHne. KauecTBeHHas
peaknus Ha MOHBI aMMOHUs. A30THas KHCJOTa, e€ moiaydyeHue, (Qu3nvyeckue M XMMHUYECKUE CBOICTBa
(oOmme kak mpeacTaBUTENA Kiacca KHCIOT W crnenuduyeckne). Vcmonb3oBaHHEe HHUTPATOB U COJNEH
aMMOHHS B KayecTBE MHUHEPAIBHBIX YyAOOpeHWd. XWUMHUYECKOE 3arps3HEHHE OKPYKAloLeH Cpeabl
COCAMHEHHAMH a30Ta (KHUCJIOTHBIE MAOKAM, 3arps3HEHHe BO3Iyxa, MOYBbEl U BomoémoB). Docdop,
aiioTponHele MoauduKanuu Gocopa, GpuMuecKkrue U xuMuieckue cBoiictBa. Oxcuna ¢ocdopa (V) u
dhochopHast kucnora, pU3NIESCKUEe U XUMHUYECKHUE CBOWCTBA, monydeHue. Mcmonb3oBanue ¢ochatoB B
Ka4eCTBE MUHEPAIbHBIX YI00pEHHH.

OO0mias xapakrepucTuka 3eMeHToB [VA-rpynnel. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIC
CTETIEHH OKUCIICHUs. YTIIEpO, alJOTPONHbIe MOAN(DHUKALINY, PACIPOCTPaHEHHE B IPUPOE, HU3NUECKUE
U XUMHUYECKHe cBoicTBa. Ancopbums. Kpyrosopor yriepona B mpupone. OKcuapl yriepona, HX
¢u3nuecKkue W XUMHUYECKHE CBOWCTBA, ACHCTBHE HA >KUBBIC OPraHU3MBbI, MOJYYEHHWE W NPUMEHEHHE.
OKosioruueckue npoOsieMbl, CBsI3aHHBIe ¢ OKcuaoM yriepoaa (IV), rumoresa rinodanbHOro MOTEIUICHUS
KJIMMaTa, MapHUKOBBIN 3P QeKT. YTosbHast KUCIO0Ta U €€ CONH, UX (PU3NUECKHE U XUMHUYECKHE CBOMCTBA,
nojy4eHue u npuMeHenue. KauecTBeHHast peakius Ha KapOoHAT-HOHBL. Vcmonb3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, IPOMBILIICHHOCTH H CEITLCKOM XO3SICTBE.

IlepBoHavagbHbIC MOHATHSA 00 OPraHUYECKUX BEIECTBAaX KaK O COCOMHEHUSX yriepona (MeTaH,
3TaH, 3THJIEH, alleTUICH, 3TaHOJI, [NIMLEPHUH, YKCYCHas Kucyiora). [IpupoaHbie HCTOUHUKH YyTIEBOAOPOIOB
(yroms, mpuponmHbIA Ta3, He(TH), MPOAYKTH HUX TmepepaboTku (OeH3MH), UX pPOIb B OBITY H
NPOMBIIUIEHHOCTH. [IoHATHE O GMOJIOTMYECKH Ba)KHBIX BEILECTBAX: JKUPax, OesKax, yriaeBoAax — M HX
POJIM B )KU3HU YelloBeKa. MaTepraabHOe €JUHCTBO OPTaHMUYECKUX U HEOPraHUYECKUX COCIMHEHHH.

KpemHuuii, ero ¢usuueckue M XMMHUYECKHE CBOMCTBA, HONy4eHHE U npuMmeHeHue. CoeluHEHUs
KpeMHus B ipupoze. Oouue npencrasienus o0 okcuze kpemuus (1V) u kpemuueBoit kuciore. CUIMKaTH,
UX HUCIIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTU. BakHelilne cTpouTenbHbIE MaTepHalibl: KEpaMUKa,
CTEKJIO, LEMEHT, OeToH, keyne300eToH. IIpobrmembl 06€30macHOr0 HCIOJIB30BaHMS CTPOMTENIBHBIX
MaTepHaoB B IOBCEJHEBHOM KU3HU.

Xumuueckuii IKCREpuUMeEnm.

M3ydeHne o0pa3ioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJNSHON KHCJIOTHI, TIPOBEIECHHUE
Ka4eCTBEHHBIX pEaKIWid Ha XJIOPHUIA-WOHBI W HAONIONEHWE TPHU3HAKOB WX TPOTEKAHHSA, OIIBITHI,
oTpaxarone (¢GU3NIECKHe W XWMHYECKHE CBOWCTBA TaJOT€HOB W WX COEIWHEHHWH (BO3MOXKHO
WCTIOJB30BAHME BHJIEOMATEpPHAJOB), O3HAKOMJICHHE C O0pasmaMud XJIOpWUIOB  (TaJIOTEHHUIOB),
O3HaKOMJIEHHE ¢ 00pa3namu cepsl U e€ COeAMHEHUSMHU (BO3MOYKHO HCIIONB30BAHNE BHUACOMATEPHAIIOB),



HaOIIoZieHne Tporecca OOYyTIIMBaHUS caxapa IMOJ JCWCTBHEM KOHIEHTPHUPOBAHHOW CEPHON KHCIIOTHI,
M3y4YeHNE XUMHUECKUX CBOMCTB pa30aBIIeHHON CEpHOM KHCIIOTHI, TPOBEICHNE KaUeCTBEHHON Peakiny Ha
cynb(haT-uoH 1 HAOIIOJeH e IPU3HaKa e€ MPOTeKaHNs, 03HAKOMIICHHE ¢ (PH3IUeCcKUMU CBOMICTBAMH a30Ta,
dochopa m MX COCAMHECHHWH (BO3MOMKHO HCITOJIE30BAaHHE BHUICOMATEPHAIOB), 0Opa3laMu a30THBIX H
dochopHEIX yHOOpEHHH, TONyYeHHWe, COOMpaHWe, paclo3HaBaHWE M W3YYEHHE CBOWCTB aMMMAKa,
MPOBEJCHUE KAYEeCTBEHHBIX PEaKIMii Ha HMOH aMMOHHUSA M (ocaT-HOH M H3YUYCHUE MPU3HAKOB HX
MPOTEKaHMsI, B3aUMOJCHCTBHUE KOHIEHTPUPOBAHHOW Aa30THOM KHCJIOTBI C MeIb0  (BO3MOXKHO
HCIIOJI30BAaHNE BUICOMATEPUAIOB), U3YUCHUE MOJETCH KPUCTALIMYCCKUX PEmETOK anMasa, rpadwura,
Gbyiepena, 03HAKOMIICHHE C TIPOIECCOM afCcOpOIMH pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM IPOTHBOTA3a, MOIy4YeHUE, COOMpaHUe, PACIIO3HABAHUE W M3YUEHUE CBOWCTB YTJIEKHUCIIOTO
rasa, IMPOBEJICHUE KAYCCTBECHHBIX PEakinii Ha KapOOHAT M CHJIMKAT-UOHBI W HM3yYEHHE NMPU3HAKOB HMX
NMPOTEKAHUs,  O3HAKOMJIEHME C  MOPOAYKIMEHM  CUJIMKATHOM  NPOMBILIIJIEHHOCTH,  pEUIEHUE
3KCIIEPUMEHTANIBHBIX 33J1a4 10 TeMe «BakHeillre HeMeTaulbl U UX COEAMHEHUD.

MeTtanjibl 4 MX COeIMHEHUSI

OO0mrast XxapaKTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAHWHM WX ITOJOXKEHUS B
[Tepuonuueckoit cucreme xumudeckux snemeHToB Jl. 1. MenneneeBa u crpoenust atomoB. CTpoeHue
MeTaioB. MeTamuinyeckasl CBA3b U METALTHYECKAs KPUCTAIUIMYECKAs PEIIETKA. DIEKTPOXUMHUECKUH Psijg
HanpspKeHUH MeTayuioB. PU3nUecKkue ¥ XUMHYECKHE CBOWCTBA MeTaiutoB. OOmye crocoObl MOTydeHHs
MeTaioB. [loHATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIutaBsl (CTalb,
YyTYH, TIOPAIIOMUHUHN, OpOH3a) M UX MPUMEHEHUE B ObITY M MPOMBINUICHHOCTH.

[Mlenouynble Metamibl: nojiokeHue B llepuonuueckoil cucreMe xumuueckux anemeHToB [I. U.
MemnzeneeBa, cTpoeHHE UX aTOMOB, HaXOXKJeHHE B Mpupojae. Pusnueckue U XMMUYECKHE CBOMCTBa (Ha
npuMepe HaTpus u Kanus). OKCUIBI U TUIAPOKCUABI HATpus U Kanusi. [[puMeHenne menoYHbIX METaJIOB U
UX COeIUHEHUI.

[IlenoyHO3eMeNbHBIE METAUIbl MarHui WM KajdpLWil: mosnoxkeHue B llepuomnueckoil cucreme
xumudeckux snementoB . . MenneneeBa, CTpoeHUE UX aTOMOB, HaXOXJeHUE B npupone. Pusznueckue
Y XUMHYECKUE CBOMCTBA MarHU U KaJbIlvsl. BaxkHelre coeiMHeHUs KabIus (OKCHI, THIPOKCHU/, COJIH).
JKécTrocTh BOBI M CLIOCOOKI €€ yCTpaHeHUsI.

Amomunuii: nonoxenue B [lepuoauueckoil cucteme xumuueckux 3nemenToB . . Menneneesa,
CTPOCHHE aTOMa, HaXOXJIeHHUE B rpupoie. Pu3nveckre 1 XUMHUIECKHUE CBOMCTBA allFOMUHUS. AMQOTEpHbBIE
CBOMCTBA OKCHJA U THAPOKCUIA ATIFOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoit cucreme xummueckux snemeHtoB [[. Y. Menneneesa,
CTPOCHHE aToMa, HaXOXJeHue B mpupoje. Dusnyeckue W XUMHYECKHE CBOMcTBa jxene3a. OKCHABL,
ruapokcubl U con xenesa (I1) u xenesa (I1I), ux cocras, CBOWCTBA U MOTyYEHUE.

Xumuueckuit Ixcnepumennt.

O3HaKOMJIEHHE C O0pas3llaMd METAJJIOB M CIUIABOB, WX (DM3WYECKUMH CBOWCTBAMH, H3ydeHHE
pe3yNbTaTOB KOPPO3UH METauIOB (BO3MOXHO WCHOJh30BAaHHE BHJIEOMATEPHUAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSl OKCHJIa KaJbI[US W HATPUS C BOJIOHM (BO3MOXXKHO HCIIONB30BAHWE BUIEOMATEPUAIIOB),
WCCIIEZIOBAaHNE CBOWCTB JKECTKOW BOMBI, TIpoIlecca TOPEHUs Keje3a B KHCIOpoJe (BO3MOXKHO
WCTIOJIhb30BaHUE BHUIEOMATEPUANIOB), IPU3HAKOB MPOTEKAHNUS KAYECTBEHHBIX PEaKIMii HA MOHBI: MarHUs,
KaJIbIVs, alfOMUAHUS, nHKA, xene3a (II) u xenesa (111), mean (II), HabnroneHne U onmMcaHue MPOLECCOB
OKpalINBaHMs INIAMEHH HOHAMY HATPHSI, KAJIMS U KaJIbIHs (BO3MOYKHO UCTIOIh30BaHHUE BUIEOMATEPUAIIOB),
ucciefioBanne aM(OTepHBIX CBONCTB THAPOKCHIA alIOMUHUS W TUIAPOKCHAA IMHKA, peIIeHHe
AKCIIEPUMEHTANbHBIX 3a7a4 [0 TeMe «BaxkHele MeTaibl U UX COSAUHEHUSI.

XuMHS U OKpYsKAOUIas cpeaa

BemectBa 1 Matepuansl B MOBCEAHEBHOM KU3HU ueioBeKa. be3onacHoe ucroiab30BaHuE BEUIECTB U
XUMHUYECKUX peaknuii B ObITY. [lepBas mOMOIIL P XMMHUYECKUX 0KOTaX U OTPABIICHUSX.

XuMHIIeCKOe 3arpsi3sHEHIE OKPYIKaromeH cpepl (TpeaenbHas ToIy CTHMas KOHIISHTPAITHS BEECTB,
nanee — [1IK). Porb XxuMuu B perieHnu 3KOJI0THYECKHX MPOOIIEM.

Xumuueckuit Ixcnepumenm:



H3y4deHNE 00pa3IOB MaTepHaIoB (CTEKIIO, CIIaBbl METAJIIIOB, ITOJIMMEPHBIC MATCPHAITHI ).

Mescnpeomemnunie ceasu

Peanuzanus MexnpeaMETHBIX CBsI3eH IPU W3yYEHHHM XHMHU B 9 Kiacce OCYILECTBISIETCS uyepes
UCIIOJIb30BaHKE KaK OOILIMX €CTeCTBEHHO-HAYYHbIX IOHATHH, TaK U MOHATHH, SBJLFOIIUXCS CUCTEMHBIMU
JUISl OTAEJBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOTO LIUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH, TEOPHUS, aHAIN3, CHHTE3,
KJaccu(pUKanys, MEepUOIUIHOCTb, HAOIIOIEHHUE, YKCIIEPUMEHT, MOJCIMPOBAaHHE, M3MEPEHHUE, MOJCIb,
SIBJICHUE, TAPHUKOBBIA 3P QEKT, TEXHOJIOTHUS, MaTepPHAIIbI.

®dusuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIbI, PaJJUOAKTUBHOCTb,
MOJIEKyJIa, DJEKTPUYECKUH 3apsa, MPOBOIHUKH, IOIYIPOBOIHUKH, IUAIIEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIeCTBA, Ta3, pPacTBOP, pPacTBOPUMOCTE,
KpUCTAJUINYECKAA peméTKa, CIIJIaBBbI, (1)I/I3I/I‘ICCKI/IC BCJIMYMHBI, C€AWHULIBLI HU3MEPCHUA, KOCMHUYCCKOC
MPOCTPAHCTBO, IJTAHETHI, 3BE3]161, COJHIIE.

buonorusa: ¢orocunTes, napixanme, Ouochepa, DSKOCHCTEMa, MHHEpaJbHBIE yAOOpEeHwUs,
MUKPOS3JIEMEHTBI, MAKPOI3JIEMCHTBI, ITUTATCIIBHBIC BEIICCTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOpHBIE MOPOABI, IOJIE3HBIE HCKOIMAEeMEIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI IIO XUMHUHU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30OBAHMUA

JJMYHOCTHBIE PE3YJIbTATHI

JIMaHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 00IIeT0 00pa30BaHUs TOCTUTAIOTCS B
xXo0J/le OOYYEeHHsS XUMHUH B €IWHCTBE yYEeOHOH WM BOCIUTATENHHOW NEATEIBHOCTH B COOTBETCTBUH C
TPaIUIIUOHHBIMA POCCUHCKUMH  COIMOKYJIBTYPHBIMH W JIYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH,
MIPUHATHIMA B OOIIIECTBE MMPaBUIIaMU U HOPMAMH MTOBEIEHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHWS,
CaMOpPa3BUTHS U COIMATN3AINH 00YYarOIUXCA.

JIM9HOCTHBIE pPe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS CUCTEMOMN
MMO3UTUBHBIX [ICHHOCTHBIX OPUEHTAITNH U PACITHPEHHE OIBITA MEATSIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
JaCTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY H HAyIHOMY
HAaCJICIHUIO, TIOHMMAaHUS 3HAYCHHUS XUMHYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BIIAZCTh JOCTOBEpHOW WH(MOpMaIMeil o TepenoBBIX JOCTIDKEHUSX MW OTKPBITHAX MHPOBOH U
OTEUYCCTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYIHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTRA,;

2) rPaKIaHCKOT0 BOCIUTAHUA:

MIPEICTABICHUS O COIMAILHBIX HOPMax M MPaBHIaX MEKIMIHOCTHBIX OTHOIICHHUH B KOJIJIEKTHBE,
KOMMYHHUKATHBHOH KOMIICTCHTHOCTH B  OOIIECTBEHHO TIOJIE3HOH, YUIeOHO-HCCIICIOBATEIHCKOM,
TBOPYECKOW ¥ APYTUX BUJIAX JACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOM AEATEIBHOCTH IPH
BBITMIOJTHEHUH Y4YEeOHBIX, MMO3HABATE/IbHBIX 3a/1a4, BBHIOJHCHHU XMMUYECKHX DKCICPUMEHTOB, CO3JaHHH
y4e0HBIX TPOEKTOB, CTPEMJICHHA K B3aWMOIIOHMMAHHMIO M B3aUMOIIOMOIIM B MPOIECCE€ ITOW y4eOHOU
JIeSITEIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEACHHE M IMOCTYNKH CBOMX TOBApHUIICH C TO3UIIUU
HPABCTBEHHBIX M IMPABOBBIX HOPM C YUETOM OCO3HAHUS TIOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS

MHPOBO33PCHUECKUE MPEACTABICHUS O BEIIECTBE W XMMUYCCKOW PEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIOIIME OCHOBY JJIs TIOHUMAHHS CYI[HOCTH HaydHOM
KapTHHBI MHpA, MPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOIBI, B3aUMOCBSI3AX
YeJIOBEKa C MPUPOIHOM CPEeIOi, O POJIM XUMUHM B ITO3HAHUH STHX 3aKOHOMEPHOCTEIH;

MO3HABATEIbHbIC MOTUBBI, HAIIPABJICHHBIC HA TIOJYUYCHUE HOBBIX 3HAHUH 10 XUMHHU, HEOOXOMMBIC
JUisi  00ObsICHEHUS HAOJIOJaeMbIX TIPOIECCOB W SBJICHWW, I103HABATEIbHOH, HH(MOPMAIIMOHHONW U
YUTATEIBCKONH KYJTYPhl, B TOM YHCJIC HABBIKOB CaMOCTOSTEILHOW PabOThI ¢ y4EeOHBIMH TEKCTaMH,
CIIPABOYHOM JIUTEPATYPOU, TIOCTYTHBIMU TEXHUUECKUMU CPEACTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYYCHHIO W TMO3HAHMIO, JIF0OOO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000Opa30BaHMI0, TMPOCKTHON U UCCIEAOBATEILCKON JICSITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HATPAaBJICHHOCTH U YPOBHsI 00YUCHUS B JaJIbHEHIIIEM;

4) hopMuUpOBaHUS KYJAbTYPbI 310POBbS:

OCO3HaHUE IICHHOCTH JXU3HHW, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha
3I0POBBIA 00pa3 >KU3HHU, OCO3HAHHME TOCJICICTBUI W HENPHUITHC BPEIHBIX MPHUBBIYCK (YIOTpeOJICHUS
AJIKOTOJI5, HAPKOTUKOB, KYPEHUs), HEOOXOAMMOCTH COOJIFOICHUS MPaBHII 0€30IIaCHOCTH TP OOPALICHHUH C
XUMHYECKUMU BEIECTBAMH B OBITY M PEaIbHOW KHU3HH,

5) TpyaoBoro BocnuTaHus:

MHTEPEC K MPAKTHYECKOMY U3YyYEHHUIO MPOMECCHil U Tpya pa3IUdHOTO POJia, YBAKEHHE K TPYAY U
pe3ylbTaTaM TPYAOBOM JEATEILHOCTH, B TOM YHCIE HA OCHOBE NPUMEHEHHS MPEIMETHBIX 3HAHUU 110
XUMHH, OCO3HAHHBIM BHIOOp WHIWBUAYaIbHON TPACKTOPUU MPOJOJIKCHHUS OO0pa3oBaHUS C Y4YETOM
JIUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, yCIIEITHON
po(eCCUOHANBHON JEATENFHOCTH W Pa3BUTHS HEOOXOJIUMBIX YMEHHW, TOTOBHOCTH a/IallTUPOBATHCS B
npoheCCUOHANBHOI cpele;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHS:



9KOJIOTHUYECKH 11e7IecO00pa3HOe OTHOIIEHHE K IPUPOIe KaK UCTOYHUKY KU3HH Ha 3eMile, OCHOBE €€
CYLIECTBOBAaHUS, MOHMMAaHHE LEHHOCTU 3J0POBOro M 0€30MacHOr0 o0pa3a >KHU3HH, OTBETCTBECHHOE
OTHOLICHWE K COOCTBEHHOMY (HM3MYECKOMY U IICUXUYECKOMY 3I0POBBIO, OCO3HAaHHWE IIEHHOCTH
COOJIIOZICHNsT IpaBUiI O€30IIacHOrO IIOBEJACHMS INpH paboTe ¢ BELIECTBAMM, a TAaKXKEe B CUTyalUdXx,
YTIPOKAIOIINX 340POBBIO U )KU3HH JIOACH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, IMOJydyaeMble NMPH H3YYCHWH XUMHH, JJIS pelleHus 3anaad,
CBSI3aHHBIX C OKpYXKarollell NPUPOAHON CpEeAoW, Il IMOBBIIICHUS YPOBHS 3KOJIOTMYECKOM KyJbTYPBI,
OCO3HaHUS II06ATBHOT0 XapaKTepa IKOJIOTUYECKUX MPoOIeM U IMyTel UX pelIeHus MOCPEICTBOM METOI0B
XUMHH, OKOJOTWYECKOTO0 MBIIIICHHS, YMEHHS pYKOBOACTBOBAaThCS MM B  IIO3HABATEIHHOM,
KOMMYHUKATHBHON U COLIMAJIBHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HauMMBbIe Ui (hOPMHUPOBAHUS
MHUPOBO33pEHHSI O0IIeHayYHbIEe TIOHATHUS (3aKOH, TEOpHs, MPUHIINIL, THIOTe3a, (PaKkT, CHCTEMa, MPOLECC,
9KCIIEPUMEHT W JpPYyroe.), KOTOpPBIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YeOHBIX MpeaMeTax u
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX NMpeaMeToB (POPMUPOBATH MPEICTABICHNE O EJIOCTHOW HAyYHON
KapTWHE MHpa, W YyHHBEpcalbHble Y4eOHble JeWCTBHsS (TO3HAaBaTENbHBIE, KOMMYHHKATHBHBIC,
peTyNsSTHBHBIE), KOTOpble oOecrneynBaloT (OPMHPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIHLHOMY
TUIAHUPOBAHUIO M OCYIECTBICHUIO YIEOHOH NesTEIbHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHbIE YyueOHbIe AeiicTBUA

Ba3oBble Jjoruyeckue 1ecTBUA:

YMEHHSI HUCIOJB30BaTh NMPUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHWHM 3HAHUM: pacKpbIBaTh
CMBICT XMMMYECKUX TOHATHH (BBIASNATH MX XapaKTepHbIE NMPH3HAKH, YCTaHABIMBATh B3aHMOCBS3b C
JPYTUMH TOHATHSMH ), HCIIOJIB30BaTh MOHATHS AJ1s1 OOBSICHEHUS OTJENBHBIX (PAKTOB H SIBJIICHHM, BEIOUPATh
OCHOBAaHUSI M KpUTEpUHM JUIS KIAaCCH(DUKAMM XHUMHUYECKUX BEIIECTB W XHMHYECKUX pEaKLui,
yCTaHaBIUBaTh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXIY OOBEKTaMHM H3yYEHHUS, CTPOUTH JIOIMYECKHE
paccykaeHus (MAHIYKTUBHBIE, NeIyKTUBHBIC, 10 aHAJIOTHH), 1eJIaTh BEIBOABI U 3aKIIOUCHHS;

YMEHHE TIPUMEHSATh B TIpoLleCCe IIO3HAHUS TOHATHSA (TPEAMETHBIE M MeETalpeIMETHBIE),
CHMBOJINYECKUE (3HAKOBBIE) MOJIENIN, HCIIOIb3YEMblE B XUMHH, IPEOOPA30BHIBATh IMPOKO MPUMEHSIEMbIE
B XUMHH MOJEJbHbIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTa), XUMHUYecKas (popMmyna U
YpaBHEHHE XUMHUYECKOH PEaKUUH — NPU PELICeHHH Y4eOHO-T03HABATENBHBIX 3a/1ad, ¢ YYETOM STHX
MOJIENBHBIX MPEACTaBICHUN BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKH HM3y4aeMbIX
00BEKTOB — XHUMHYECKHX BEIIECTB W XWMHUYECKHX pEakIHd, BBIBIATH OOLIME 3aKOHOMEPHOCTH,
MPUYUHHO-CIIEACTBEHHBIE CBSA3H U IMPOTUBOPEUUS B U3yUaEMBIX MIPOLECCAX U ABICHUSIX.

Ba3zoBrble ucciienoBarejbckue NeficTBHA:

YMEHHE HCIOIb30BAaTh MOCTABIEHHBIE BOIPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHMS, a TAKKE B
Ka4ecTBE OCHOBBI ISl JOPMUPOBAHHUS TUIIOTE3BI 110 IPOBEPKE MIPABUIBHOCTH BBICKa3bIBAEMbIX CYKICHUI;

npuoOpeTeHrne OIblTa 10 IUIAHMPOBAaHHIO, OPraHM3alMM W [POBEICHHIO YYEHHMUYECKHX
IKCIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOIOM IMPOILEcca, CaMOCTOSTEIbHO INPOrHO3UPOBATH €r0
pe3yibTaT, GopMyIUpoBaTh 0000IIEHHS U BEIBOABI IO pe3yJIbTaTaM IPOBEAEHHOIO OMbITA, UCCICIOBAHUS,
COCTaBIIATH OTYET O MPOJICJIAHHOM padoTe.

Pabora ¢ nndopmanmeii:

YMEHHUE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIMIO Pa3IMYHBIX BUAOB U GOpM
NpPEACTaBICHUs, ITOJIy4aeMyl0 U3 Pa3HbBIX MCTOYHHUKOB (HAay4YHO-TIOIMYJISIpHAs JIMTepaTypa XMMHUYECKOTO
coJiep>KaHusl, CIpaBOYHbIe 1ocodusi, pecypcebl HTEpHETa), KPUTHUECKH OLICHUBATh NIPOTHBOPEUHUBYIO U
HEJIOCTOBEPHYIO MHPOPMAIIHIO;

YMEHHE TPHUMEHSATh Pa3IMYHbIE METOABI W 3alpochl NMPH IMOWCKE W O0TOOpe WHOpMAINH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMUMBIX JUIA BBHIMOJHEHWS Y4YeOHBIX M ITO3HABATENBHBIX 3a/1ad
OTpeeNEHHOTO THIIA, TPHOOpeTeHHe OmbiTa B 00JacTH  WCIONB30BaHUSA HMH(POPMAIHOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHH, OBJaJeHHEe KyJIbTYpOW aKTHBHOTO WCIIONB30BAHUS Pa3IAIHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSATENBHO BHIOMPATh ONTUMANBbHYIO (hOpMy TpeacTaBieHUs] WHPOPMAIH U



WIIIOCTPUPOBATH PELIaeMbI€ 3a1a41 HECTIOKHBIMU CXEMaMH, AMarpaMMaMu, APYTrUMU GopMamMu rpaduku
1 UX KOMOMHAIIUSIMU;

YMEHHUE UCIOJIb30BaTh ¥ aHAIM3UPOBATH B IIPOIIecce yUeOHOM U NCCIIeI0BATEIbCKOM AEATEIbHOCTH
UHQOPMAIMIO O BIUSHHMU IIPOMBIIIJICHHOCTH, CEIbCKOTO XO3fICTBA M TPAHCIOPTAa HA COCTOSHHE
OKpYKarollle MpUpoaHOUN Cpeibl.

KoMMyHHKaTHBHBIE yHMBepcaJIbHbIe YieOHbIe AeiicTBHA:

YMEHHSI 33]]aBaTh BOMPOCHI (B X0/1e THaJIora 1 (MJIK) AUCKYCCUH) TI0 CYIIECTBY 00CyKIaeMOil TEMBI,
(hopMyIHPOBaTH CBOU MPEATIOKEHUSI OTHOCHTEIBEHO BBIITOITHEHUS TPEIUIOKEHHOH 3a/1a4u;

YMEHHSI TPEACTaBIATh INOJMyUYEHHBIE Pe3yJbTaThl MO3HABATEIHHOW NEATENPHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; [eNaTh IMPE3CHTAIUI0 PE3yJbTATOB BBHIMOJHEHHS XHMHUYECKOTO JKCIEPHMEHTa
(;1abopaToOpHOTO OIBITA, TA00OPATOPHON PAOOTHI IO UCCIEIOBAHUIO CBOWCTB BEIIECTB, YICOHOTO IIPOEKTA);

yMEHHSI Yy4eOHOTO COTPYIHHMYECTBA CO CBEPCTHHKAMHM B COBMECTHON IIO3HABATEIHHONW U
WCCIIEZIOBATENbCKON AESATEIHHOCTH TPH PEIICHHH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yduéra 0oO0ImuX
WHTEPECOB M COIVIACOBaHMA TO3MLIUK (0OCYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBbIe IITYpPMBD»,
KOOpAMHAIIMS COBMECTHBIX JIEHCTBHIA, ONpPEEIEHHE KPUTEPHEB IO OLEHKE KadecTBa BBHIMOJIHEHHOM
paboTHI U IpyTHe).

PeryasiTuBHble YHMBepcaibHbIe yueOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITENIbHO OMNpPENeNATh LEeNu JeATeNIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIISATD,
KOHTPOJIUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAESATENBHOCTb, BHIOMpATh Hamboiee
3¢ eKkTUBHBIE CIIOCOOBI pElIeHUs] YYSOHBIX M MO3HABATEIBHBIX 33]la4, CAMOCTOSATEIBHO COCTABIISATh U
KOPPEKTHUPOBATh NPEJIOKECHHBIA AITOPUTM JEHCTBUMN IPU BBIIOJHEHUU 3aJaHUN C y4ETOM IOJIy4EHHS
HOBBIX 3HaHUI 00 U3yuyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUAX, OLIEHUBATH COOTBETCTBHE MOTYYEHHOTO
pe3ynbTaTa 3asBICHHOMN IeJIM, YMEHHE HCIIONb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MpejaraeMble B
YCJIOBUH 3aJaHUM.

HNPEJMETHBIE PE3YJIbTATHI

B coctaBe npeaMeTHBIX pe3yIbTaTOB IO OCBOCHHIO 0053aTENFHOTO COAECP KaHMs, YCTaHOBJICHHOTO
JaHHOW (enepanbHON pabovell MporpaMMoOM, BBIACTSIOT: OCBOCHHBIE 00YYaIOIIMMUCS Hay4YHbIe 3HAHNUA,
YMEHUS U CIIOCOOBI AEHCTBUH, criequduyeckue A MpeIMEeTHOW 00macTi « XUMUS, BUIIBI AEATEIIBHOCTH
[0 MOJYYEHHIO HOBOI'O 3HAHMS, €r0 WHTEPIpPETALH, NPeoOpa30BaHUIO M NMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX M HOBBIX CUTYaIUIX.

K xonny oOyuenus B 8 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTpaXKaTb
c(OPMHUPOBAHHOCTD Y 00YHAIOIIMXCSl YMEHUI:

e  PACKpBIBAThb CMBICI OCHOBHBIX XMMHUYECKUX TMOHATHI: aTOM, MOJIEKYJIa, XHMUYECKHH DJIEMEHT,
MPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAS ), BaJIEHTHOCTb,
OTHOCUTEIIbHAS aTOMHAsi M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs
Macca, MaccoBas 0Nl XUMHUYECKOIO 3JIeMEHTa B COCAMHEHHWM, MOJIAPHBIA OOBEM, OKCHZ,
KHCJIOTa, OCHOBaHME, COJIb, BJIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
peakuusi, KiaccupuKalMs peakMid: peaklMu COCTUHEHUs, PEakLUH pPa3IoXKeHUs, PeaKluu
3aMeILEHHs, peaKuu 0OMEeHa, 3K30- U SHAOTEPMHUYECKHE PEaKLMH, TEIIIOBOH 3 PEKT peakuu,
PO aTOMa, 3JEKTPOHHBIH CJIOH aToMa, aTOMHasi OpOUTalb, paluyc aToMa, XUMHUYECKasl CBA3b,
NOJISIpHAsl U HEIOJIsIpHAsi KOBAJICHTHAS CBsI3b, MOHHAsI CBSA3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBast oIS BelecTBa (IIPOLEHTHAs! KOHLIEHTPALMs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MIOHSATUI 1 IPUMEHATH 3TH HOHATHSA IIPH
OIMCaHMU BEIECTB U UX MIPEBPALICHUH;

e  WCIONH30BATh XMMHUYECKYIO CHMBOJIUKY JJISi COCTaBICHUS (OPMYJ BEIIECTB M YPaBHEHUH
XUMHUYECKUX PEaKLUi;

e  OMNpeneysITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETICHb OKMCIICHUS
3JIEMEHTOB B OMHAPHBIX COCOMHEHHUSX, MPUHAIE)KHOCT BEIIECTB K OINPENEIEHHOMY KIIAcCy
coeMHeHHH 1o (hopMyJiam, BUA XUMHUIECKOH CBS3H (KOBAaJICHTHAS U NOHHAS) B HEOPTaHMYECKUX
COCTMHEHMSIX;



packpsiBaTh cMbich [lepuonnueckoro 3akona J[. 1. MeneneeBa: 1eMOHCTpUPOBATh MIOHUMAaHUE
MEPUOANYECKON 3aBHCHMOCTH CBOMCTB XHUMHYECKHX DJIEMEHTOB OT HX IIOJIOKEHUS B
Ilepuonpnueckoil cucTeME, 3aKOHOB COXPAHEHUS MAcChl BEHIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJICKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTrazpo;

ONHKCHIBATh M XapakTepu3oBaTh TabmuuHyro (opmy lleproandeckoil cucTeMbl XHMHYECKUX
3JIEMEHTOB: Pa3IN4aTh MOHATHA «TJIaBHAs MoArpynna (A-rpynma)» u «mnodounas noarpymnna (b-
TpyTIa)», Majble U O0IbIINE IePUOIbl, COOTHOCUTH 0003HAUEHNS, KOTOPBIE UMEIOTCS B TabIHIle
«Ilepuonnueckas cucrema xumMuueckux ayemeHToB [[. M. MeHueneeBa» € UMCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sapa, oOliee
YHCIIO JIEKTPOHOB U PacIpeeieHre UX M0 SIEKTPOHHBIM CIIOAM);

KJIaCCH(PHUIUPOBATH XUMUYECKHE SIIEMEHTHI, HEOPTaHNIECKHE BEIIECTBA, XUMUIECKIE PEAKITHH
(TI0 YHMCITy ¥ COCTaBY YUaCTBYIOIINX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY d(PGEKTY);
XapaKkTepHu30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEUIECTB PAa3IWYHBIX KIACCOB,
MOATBEP)KAasl ONHCAaHWE TPUMEpPaMH MOJEKYJSIPHBIX  YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKLIU;

MIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTHM OT WX KAyeCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKaHHUSI XUMUUECKUX MTPEBPAIICHNUI B pa3IMYHbIX YCIOBUSAX;

BBIUHCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO JJIEMEeHTa MO (HopMyse COCIMHEHHs, MAaCCOBYIO JOJIO BEIECTBA B PAacTBOPE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOU PEaKIINH;

MIPUMEHSATH OCHOBHBIE ONEPALIMU MBICIIUTEIBHOM NeSTENbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHE,
000011IeHIe, CHCTeMaTU3aIHIo, KiTacCU()MKAIIHIO, BBISIBIICHHE IPUYHHHO--CIICICTBEHHBIX CBSI3eH
— JUI U3y4YeHHUs CBOWCTB BEIIECTB M XMMHYECKHX pPEaKLU, eCTeCTBEHHO-Hay4YHbIE METOMbI
MO3HaHWA — HaONIOJIEeHUe, W3MEpEeHUe, MOJEINPOBaHUE, OSKCIEPUMEHT (pealbHBId H
MBICITICHHBIH);

CJIeOBATh MIPAaBUJIaM TOJIb30BaHHUA XUMHUYECKOW NOCY 101 U TaOOpaTOpHEIM 00OPYAOBaHHEM, a
TaKKe MpaBuiiaM 00paIIeHus C BELIECTBAMU B COOTBETCTBHH C HHCTPYKIHSIMH 10 BBITNIOJIHEHUIO
71a00paTOpHBIX XMMHUYECKUX OMNBITOB MO MOJXYYEHHIO M COOMPAHMIO Ia3000pa3HBIX BEIECTB
(Bomopozna W KHCIOpOXA), MPUTOTOBICHHWIO PAcCTBOPOB C OINpPEAENEHHOM MaccoBOHM mosei
pacTBOPEHHOTO BELIECTBA, IUIAHUPOBaTh U IPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB INENOYEH M KHUCIOT C IOMOLIbIO HMHIMKATOPOB (JIaKMYC,
¢deHonTanen, METWIOPAHXK U APYTHE).

K xonmy oOyuenus B 9 kiiacce nmpeaMeTHble pe3yIbTaThl HA 0a30BOM YPOBHE JAOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD Y 00YHAIOLINXCSl YMEHUI:

PacCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUI: XUMUYECKUH 3JIE€MEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHUOH, IIPOCTOE€ BELIECTBO, CIOXHOE  BEUIECTBO, BAJCHTHOCT,
ANEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIEHUS, XMUMHUUYECKas pEeakUus, XUMHUYECKasl CBS3b,
TeTUI0BOM 3(h(PeKT peakiuu, MOJIb, MOJISIPHBIN 00BEM, PacTBOP, IIEKTPOIHUTHI, HEAIEKTPOIHUTEHI,
ANEKTPOIUTHYECKAS JMCCOIMANNS, PEeaKIWd HOHHOTO OOMEHa, KaTaluu3aTrop, XHUMHYECKOe
paBHOBecue, oOpaTHMble M HEOOpaTUMbIE pPEaKINH, OKHUCIUTEIHHO-BOCCTAHOBHUTEIHHBIE
peaklUMy, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHUE, aJUIOTPOIUS,
aM(OoTepHOCTh, XUMUYECKast CBSI3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKas ), KpUCTAITHYECKast
peméTka, KOppO3Usi METANIOB, CIUIABbl, CKOPOCTh XHMHMUYECKOHW pEakUuuu, MpPeaeibHO
nonyctumas konueHntpanus 11K Bemectsa;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHSATHI U IPUMEHSTH 3TH ITOHATHS IIPH
OTMCAHNH BEIIECTB U UX TIPEBPAICHHIH;

HCITOJIB30BaTh XUMHUYECKYI0O CHMBOJIUKY JUISS COCTaBJICHHS (OpPMYyJT BEIIECTB W YpaBHEHUI
XUMHUYECKUX PEaKLU;

OTIPENIEIIATh BAJICEHTHOCTh W CTEIICHb OKUCICHHS XUMHUYCCKHX JJIEMEHTOB B COCIUHEHHUSIX
Pa3TUIHOTO COCTaBa, MPUHAMJICKHOCTh BEIISCTB K OMPEACICHHOMY KJIacCy COCAMHCHHMA I10



dbopmynam, BUA XUMUUYECKOH CBA3U (KOBAJICHTHAsI, HOHHAS, METAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHMSX, 3apsA] MOHA IO XMMUYECKOH (GopMyiie, XapakTep cpelsl B BOAHBIX pacTBOpax
HEOPraHNYECKUX COCIUHEHNH, THUI KPUCTANINIECKON pEMIETKH KOHKPETHOTO BEILECTBA;
packpsiBaTh cMbica Ilepuoaunueckoro 3akoHa [[. M. MeHneneeBa W J€MOHCTPUPOBATH €T0
[IOHUMAaHUE: ONKCHIBaTh M XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepumoamueckoil cucremsl
XUMHUYECKUX DIIEMEHTOB: Pa3INyaTh MOHATUS «TJIaBHAS moArpynmna (A-Tpymnmna)» U «1mobdodHas
noarpynna (b-rpynma)», mansle W OOJbIINE MEPUOAbI, COOTHOCHTH OOO3HAa4YeHMS, KOTOpHIE
MMEIOTCSl B TNEPHOAMYECKON TabiuIle, ¢ YMUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XIMHYECKUX JJIEMEHTOB (COCTaB U 3apsiji Aapa, o0IIee YMCIO 3JIEKTPOHOB U PacIIpelelieHre UX
IO DJIEKTPOHHBIM CJI0SIM), OOBSICHATH 001ITIe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB JIEMEHTOB
U UX COEIMHEHHUH B IpeJesiaX MaJbIX IepHOIOB U TIaBHBIX MOATPYI C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCH(PHUIUPOBATH XUMUYIECKHIE FIIEMEHTHI, HEOPTaHNIECKHE BEIIECTBA, XUMUYECKHIE PEAKIINU
(Mo 4Yucimy W COCTaBy YYAaCTBYIOIMIMX B PEAaKIMH BEIIECTB, MO TEIUIOBOoMY 3(ddexTy, mo
M3MEHEHUIO CTETICHEH OKHCICHNS XUMUYECKIX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME W CIeUU(PHUECKHEe XUMHUYECKHE CBOWCTBA MPOCTBHIX U
CJIOKHBIX BELIECTB, OJATBEPXAasl ONHUCAHUE IPUMEpPAMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUH
COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIINH;

COCTaBJIATh YPaBHEHMS JEKTPOJIUTHUECKON AUCCOIMALNN KHUCIIOT, IIesIoueil  coseil, monHble
1 COKpalI€HHbIe YpaBHEHNS peaKIiil H'OHHOTro 0OOMEHa, ypaBHEHUs peaKLUi, TOATBEPKAAFOIINX
CYIIECTBOBAHNE TEHETHUUECKOM CBSI3M MEXKIY BEIECTBAMHU PA3IMUHBIX KIacCOB;

packpbIBaTh ~ CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKUUH  [OCPEACTBOM
COCTaBJICHMs AIEKTPOHHOTO OajaHca 3TUX peakiuil;

MIPOrHO3HMPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOECHHUS, BO3MOXKHOCTH IIPOTEKaHUS
XMMHMYECKUX MPEBPAIIECHUH B pa3IMYHbIX YCIOBUAX;

BBIUHCIISITH OTHOCHTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILECTB, MaCCOBYIO JIOJIO
XMMHYECKOTO 3JIEMEHTa N0 (OopMyJe COCOUHEHHs, MAacCOBYIO JOJIO BELIECTBA B PacTBOPE,
MIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINU;

coOuIoaTh MpaBuia MOJIb30BAHUS XUMUYECKOH MOCYA0H 1 1aOOpaTOPHEIM 000pyIOBaHUEM, a
TaKXKe MpaBujia 0OpalleHNs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMAMH IO BBIIOJTHEHHIO
a00paTOpHBIX XMMHUYECKUX OMNBITOB MO MOIYYEHHIO M COOMPAHMIO Ia3000pa3HBIX BEIIECTB
(aMMHaKa M yrieKucioro rasa);

MPOBOJAUTH PEAKIUH, TOATBEP)KJAIOIINE KaueCTBEHHBIH COCTAB pa3IMYHBIX BEIIECTB:
pacIio3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpoMua-, Hoaua-, kapoonar-, ¢ochar-, cHIMKaT-,
cynb(ar-, TUAPOKCHI-UOHBI, KAaTHOHbBl aMMOHHMA ¥ HOHBI HM3Y4YEHHBIX METaJUIOB,
MPHUCYTCTBYIOLIVE B BOAHBIX PACTBOPAX HEOPTaHNYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE ONIEPALMU MBICIIUTENBHOMN JEATENFHOCTH — aHAIIN3 U CUHTE3, CPABHEHHUE,
000011IeHe, CHCTEMATH3alMIO, BBISIBICHUE IPUYNHHO-CIIEICTBEHHBIX CBSI3€H — ISl U3ydeHUs
CBOMCTB BEIIECTB M XHMHUYECKMX pEaKlUil, €CTECTBEHHO-HAay4YHbIE METOAbI MO3HAHMS —
HaOJIr0IeHNe, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEAIbHBINA 1 MBICTICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Koan4gecTBO 4acoB
Ne HaumeHoBaHue pa3jie/ioB U BocnurareabHbie
KonTtpoibHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bceero OPHUEHTHUPBI
padoThI padoTsbl
Pazgea 1. [lepBoHayaibHbIe XMMUYECKHUE TOHATHS
XuMus — BakHaAs 00J1aCTh
€CTECTBO3HAHUA U
1.1 . 5 2 1,4,6,8,10,21-23,26-30,36-38
MPAKTUYECKOU IEeATEIbHOCTH
YeJI0BeKa
BermtecTtBa 1 xumMmuueckue
1.2 m 14 1 10,36-30,31-35,
peakim
Hroro no paszneny 19
Pa3nes 2. BaskHelimne npeAcTaBuTe I HEOPraHUYeCKUX BelleCTB
Bosnyx. Kucnopoa. IMousrue 06
21 o oA 6 10,31-35
OKCHIaX
Bonopoxn.Iloustie o kuciaorax u
22 HOPOA 7 1 10
COJIIX
Bopa. PactBopsl. Ilousitre 00
23 A P 6 1 1 31-35

OCHOBAHUAX

OCHOBHBIE KJIaCCHI

24 . 12 1 1 31-35
HEOPraHUYECKUX COCUHEHUM

Hroro no pazneny 31

Paznen 3. Ilepuoguyeckuii 3axoH u [lepuoguveckas cucrema xumnueckunx 3jaemMeHToB /I. M. Menneneea. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCJIANTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN



[Tepronnueckuii 3aKOH U
31 IIepuonnueckas cucrema

XUMHUYECKHX djieMeHToB 1. 1.
Mennene-eBa. CTpoeHne atoma

XuUMH4UecKas CBA3b.
3.2 OKUCIUTEIIBHO- 9 1 26-29
BOCCTaHOBUTEIIbHBIE PEAKLIMU

Hroro no pazneny 15

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08 4 °



9 KJIACC

Ne i/

Pazpea 1.

1.1

1.2

1.3

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

BelecTBo U XUMHYECKHE pPe€aknuu

[ToBTOpeHue u yriayOneHrue 3HaHul
OCHOBHBIX pa3JIeJIoB Kypca 8 Kiiacca
OcHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHUX
peaxkuuii

:‘)HGKTpOHI/ITI/I‘IeCKaH Jucconuanus.
Xumuueckue pC€aKluu B paCTBOpPaAx

Hroro no pazneny

Pa3znen 2.

2.1

2.2

2.3

24

HeMeTanabl M UX cOeTUHEHUS

OO0m1as XxapakTeprucTUKa XUMHUECKUX
anemeHToB VIIA-rpynmsl. ["anorenst

OO01m1ast XxapaKTepUCTHKA XUMHUYECKUX
anemeHToB VIA-rpynmel. Cepa u eé
COCIMHEHUS

OO011ast XapakTepUCTHKa XUMHYECKUX
anemeHToB VA-rpynmsl. A30T, pochop u ux
COCIIMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX

aneMeHTOB |VA-rpynmel. Yriepon u
KPEMHHI ¥ UX COCAMHEHHUS

Hroro no pazneny

Koan4gecTBOo 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThbI

IIpakTHYecKue
padoTbI

BocnurareanHbie
OPHMEHTHPBI

10,26-29

26-29

26-29

21-23,31-35

21-23,31-35

21-23,31-35

21-23,31-35



Pa3gen 3. MeTa/JILI M UX COeTUHEHUS
3.1 OO01I1e CBOMCTBA METAJLIOB

3.2 Baxkuenime MeTauIbl U UX COSOUHEHUS
Hroro o pasueny

Pazgen 4. Xumus 1 oOKpyKamomas cpeaa

4.1 BemecTBa 1 MaTepuansl B )KU3HU YETIOBEKa
Hroro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16
20

68

26-29
21-23

31-35,26-29



IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
Ne
Tema ypoka
n/n
1 [Ipeamer xumun. Posb XMMUM B AKU3HU YEIOBEKA.
Tena u BewecTBa
[Ipaktrueckas padorta Ne 1 «IIpaBwiia paboTh B
2 nabopaTopuu U IPUEMBI 0OpAILICHUS ¢ TaA00PATOPHBIM
000pyI0BaHUEMY
3 UucTteie BemecTBa u cMecu. CriocoObl pa3ieneHus
cMmecen
4 [IpakTuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha
MpUMEpE OYUCTKH MTOBAPEHHOM COJIN)»
5 Ou3nyecKkue 1 XUMHUUECKHE SIBIEHUS. XUMHUECKast
peakuus
ATOMBI U MOJIEKYJIBI
[IpocTbie 1 cl0KHBIE BEUIECTBA
3 Xumuyeckue aneMeHTbl. OTHOCHUTENIbHAs aTOMHAs
Macca. 3HaKkd (CHMBOJIbI) XUMHUYECKUX DJIEMEHTOB
9 3aKOH MOCTOSIHCTBA COCTaBA BEIIECTB. XUMHUYECKas
dopmyna. OTHOCHTENbHAS MOJIEKYJISIpHAS Macca
10 MaccoBasi 10711 XUMHYECKOTO JIEMEHTa B COSMHEHUH
11 BaneHTHOCTh XUMHYECKHUX 3JIEMEHTOB
12 CocraBienue Gpopmy 10 BaJIEHTHOCTH
13 ATOMHO-MOJIEKYJIIPHOE YUCHUE

KoJs-Bo
JacoB

Bcero

e

DJIeKTPOHHBIe N (ppoBbIe 00pa3oBaTelbHbIE PeCypChl

bubnuoreka [{OK https://m.edsoo.ru/ff0d210c

bu6nmoreka LIOK https://m.edsoo.ru/ff0d23dc

bubnuotexa [{OK https://m.edsoo.ru/ff0d26ca

bubnuoteka [HOK https://m.edsoo.ru/ff0d28c8

bu6numoreka IIOK https://m.edsoo.ru/ff0d37fa

bubnuotexa [{OK https://m.edsoo.ru/ff0d2a6c
bubmuoreka [{OK https://m.edsoo.ru/ff0d2a6c

but6mmoreka I{OK https://m.edsoo.ru/ff0d2be8

bubnuoreka [{OK https://m.edsoo.ru/ff0d2eae

bubnmoreka [{OK https://m.edsoo.ru/ff0d350c
bubnuoteka [{OK https://m.edsoo.ru/ff0d323c
bubnuoreka [{OK https://m.edsoo.ru/ff0d3al16
but6mmoreka I{OK https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d2d50

14

15

16

17

18

19

20

21

22

23

24

25

26

3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUUYECKHE
ypaBHEHUS

Knaccudukanus XuMHUUECKUX peakiuii (CoeTMHeHHUS,
pasnoKeHus, 3aMelIeHns, 00MeHa)

M. B. JIoMOHOCOB — y4€HBIH-DHIUKIONEAUCT.
O06006111eHre U cucTeMaTu3alus 3HaHu|

KonTtpoubnas padora Nel o reme «Bemectsa u
XUMHUYECKHUE PEAKLIUI

KomnuectBo BemectBa. Mosib. Mouisipaas Mmacca

BrrunciieHust KoJiMuecTBa, MacChl BEIIECTBA 10
YPaBHEHUSIM XUMHUYECKUX PEaKIUN

Kucnopoa. CriocoObl mosryueHust KUCIOPOAa B
71a00paTOpPUU M MIPOMBILILIEHHOCTH.

dusznyeckre ¥ XMUMUUECKIE CBOMCTBA KHCJIopoga

(peakiuu okucaeHus, ropenue). [lonsTre 006 okcuaax.

[Ipumenenue kucnopoa
Bo3nyx — cMecs razos. CoctaB Bo3ayxa. Kuciopon
— 3JIEMEHT U IpocToe BenlecTBo. O30H

TennoBoii 3¢ ekt XxuMuueckoil peakiuu, TOHATHE O
TEPMOXUMHYECKOM YPaBHEHUH, DK30- U
SHJOTEPMHUUYECKUX PEAKIIHIX

TornuBo (HedTh, yroab U MeTaH). 3arpsi3HEHUE
BO3/yXa, CIIOCOOBI €ro MpeI0TBPAICHHS
[TpakTrueckas padota Ne 3 o teme «Ilomyuenue u
coOMpaHue KUCIOpO/a, N3YYEHUE €r0 CBOWCTBY»
Bomopos — sneMeHT U MpoCTOe BEIIECTRBO.
Haxoxnenue B mpupoe

bubmuoreka I{OK https://m.edsoo.ru/ff0d3b88

bubnuoreka [{OK https://m.edsoo.ru/ff0d3f34

bubnuoreka [{OK https://m.edsoo.ru/ff0d40c4

bubnmoreka [{OK https://m.edsoo.ru/ff0d4290

bu6nmoreka IIOK https://m.edsoo.ru/ff0d5230

bubmuoreka [{OK https://m.edsoo.ru/ff0d5708

bubmuoreka I{OK https://m.edsoo.ru/ff0d497a

bu6nmoreka IIOK https://m.edsoo.ru/ff0d4614

bubnuoteka [{OK https://m.edsoo.ru/ff0d448e

bubnuoreka [HOK https://m.edsoo.ru/ff0d4790

bubmuoreka ITOK https://m.edsoo.ru/ff0d4c4a

but6mmoreka I{OK https://m.edsoo.ru/ff0d4ae2

bubnuoteka [{OK https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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28

29

30

31

32
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34

35

36

37

38

39

40
41
42
43

DU3NYECKUE U XUMUYECKUE CBOKMCTBA BOJIOPOA.
[Ipumenenue Bogopoaa

IloHsTHE 0 KHCIIOTaX U COJIAX

[Ipaktuyeckas padora Ne 4 o teme «Ilomyuenue u
coOHupaHue BOOPOIa, U3yUEHHE €Er0 CBOMCTBY

MossipHblil 00bEM ra30B. 3aK0OH ABOTapPO

Beraucienus 00pEMa, KOJIMYeCTBa BEIIeCTBA Ta3a 1Mo
€ro N3BECTHOMY KOJIMYECTBY BEIIECTBA WU O0BEMY

Brrurcnenust 005EMOB ra3oB 10 YPaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA O0OBEMHBIX OTHOIICHHH ra30B

dusnueckue U XMMHUYECKHE CBOWCTBA BOBI
CoctaB ocHoBanwuil. [lonsiTie 06 HHIMKAaTOpaX

Bona kak pactBopurens. Hackliennsie u
HEHACHIIIEHHbIE pacTBOPHI. MaccoBas 1071 BelllecTBa
B pacTBOpE

[TpakTrueckas padorta Ne 5 mo reme «IIpuroroBnenue
pacTBOPOB C ONPEICIEHHON MacCOBOM JT0JIei
PacTBOPEHHOTO BEIIECTBAY

Pemenue 3agau

KonTtpouabsnas pa6ora Ne2 no reme «Kucnopoz.
Bonopoa. Bona»

Oxcuapl: cocTas, Ki1accupuKaIys, HOMEHKIATypa.
[TonmyueHune okCHIIOB

XUMHYEeCKHE CBOMCTBA KUCIOTHBIX, OKCHIOB
OcHoBaHHS: COCTaB, KJIaccU(UKAIIHSI, HOMEHKJIATYpa
XUMHYECKHE CBOMCTBA OCHOBAaHUHI

AMdoTepHBIE OKCHUIBI U THIPOKCH/IBI

R

bubmuoreka I{OK https://m.edsoo.ru/ff0d4dd0

bu6nmoreka LIOK https://m.edsoo.ru/ff0d50d2

bu6mmoteka IIOK https://m.edsoo.ru/ff0d4f42

bubnuoreka [{OK https://m.edsoo.ru/ff0d542e

bubnuoreka [{OK https://m.edsoo.ru/ff0d55a0

bubnmoreka [{OK https://m.edsoo.ru/ff0d5708

bu6numoreka IIOK https://m.edsoo.ru/ff0d587a
bubnuoteka [{OK https://m.edsoo.ru/ff0d59e2

bubmoreka [{OK https://m.edsoo.ru/ff0d5b40

bu6nmoreka LIOK https://m.edsoo.ru/ff0d5eba

bubnuoteka [{OK https://m.edsoo.ru/ff0d4dd0

bubmuoreka I{OK https://m.edsoo.ru/ff0d6342

bubnuoreka [{OK https://m.edsoo.ru/ff0d664e

bubnuoteka [{OK https://m.edsoo.ru/ff0d664e
bubmuoreka ITOK https://m.edsoo.ru/ff0d67ca
but6mmoreka [{OK https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44
45

46
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53
54

55

56

57

58

Kucnotsl: cocrtaB, knaccuukanys, HOMEHKIATypa
[TonmyueHue u XuMHUYECKUE CBOMCTBA KUCIIOT

Comnu (cpenHue): HOMEHKIATYpa, CIIOCOObI MOTydeHUs,
XUMUYECKHUE CBOKCTBA

[IpakTuyeckas pabora Ne 6. Pemienue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIE
KJIACChl HEOPIraHUUECKHUX COCIUHEHUI»

I'enetnueckas cBsI3b MCXKAY KilaCCaMH
HCOPraHN4CCKUX COCI[I/IHCHI/Iﬁ

O06o01ieHne U cucTeMaTu3aus 3HaHUK
KonTpoasnas padora Ne3 no teme "OCHOBHBIE
KJIaCChl HEOPTraHUYECKUX COCTUHEHHM"

[TepBbie MOMBITKY KIaCCUPUKAITIN XUMHUIECKUX
snemMeHTOB. [IoHsTHE O IrpymnIax CXOAHBIX JIEMEHTOB
IIepnonnueckuit 3akoH u [lepuoanueckas cucrema
xumuueckux ayemenToB J[. . MenneneeBa
[lepuoasl, rpynmsl, MOATPYHIIbI

Crpoenune atoMoB. CocTaB aToMHBIX siziep. M30Tonsl
CrpoeHue 31eKTPOHHBIX 000JI04EK aTOMOB JIEMEHTOB
[Tepuonnueckont cucremsl [. 1. Menneneena

XapakTeprucTHKa XUMHUYECKOTO 3JIEMEHTA T10 €ro
nojoxenuto B Ilepuonuueckoit cucreme /I. 1.
MenneneeBa

3navenue [leproauyeckoro 3aKoHa AJisi pa3BUTH
Hayku U nipaktuku. [[. 1. MenneneeB — y4€HbIH,
MeIaror v rpakJaHuH

9H€KTpOOTpI/IL[aTeHLHOCTL aTOMOB XUMHUYCCKUX
9JICMCHTOB

bubnuoreka [{OK https://m.edsoo.ru/ffOdfee2
bu6nmoreka LIOK https://m.edsoo.ru/ff0dfee2

bubmuoreka [{OK https://m.edsoo.ru/00ad9474

bubnuoreka [{OK https://m.edsoo.ru/00ad9b7c

bubnmoreka LIOK https://m.edsoo.ru/00ad9a50

bubnmoreka [{OK https://m.edsoo.ru/00ad9cb2

bubmuoreka [{OK https://m.edsoo.ru/00ad9ela

bubnuotexa [{OK https://m.edsoo.ru/00ad9ffa

bubnuoreka [{OK https://m.edsoo.ru/00ada52c

bu6nmoreka IIOK https://m.edsoo.ru/00ada52c
bubnuoteka [HOK https://m.edsoo.ru/00ada342

bubmuoreka [{OK https://m.edsoo.ru/00ada6bc

bubnuoreka [{OK https://m.edsoo.ru/00adag824

but6mmoreka I{OK https://m.edsoo.ru/00ada96e

bubnuoteka [{OK https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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68

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HNonnas xumuueckas CBsA3b

KoBaneHntHas nossipHasi XMuMHUYECKasi CBA3b
KoBaneHnTHas HenonsipHas XUMUYECKAs CBSI3b
CTeneHb OKHCIICHUS
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIC PEAKIINU
OxuCIIUTEII 1 BOCCTAHOBUTEIIN

O000I1IeHNE U CUCTEMATHU3allNs 3HAHWI

KonTtpouabsnas padora Ne4 no teme «Ctpoenue

atroMa. XUMHUYECKas CBA3b

PesepBubIil ypok. O6001IeHHE ¥ CUCTEMATH3AIIHS

3HAHUH

PesepBHEIil ypok. O000IICHHE U CUCTEMATHU3AIIHS

3HAHUH

S R

68

bubmuoreka [{OK https://m.edsoo.ru/00adac34
bu6nmoreka IIOK https://m.edsoo.ru/00adaab8
bubmmoreka [{OK https://m.edsoo.ru/00adaab9
bu6nmoreka LIOK https://m.edsoo.ru/00adae28
bubnmoreka [{OK https://m.edsoo.ru/00adb076
bu6nmoreka LIOK https://m.edsoo.ru/00adb076
bubnuoreka [{OK https://m.edsoo.ru/00adb33c

bubnuoreka I{OK https://m.edsoo.ru/00adb486

bu6nmoreka LIOK https://m.edsoo.ru/00ad9ch2

bubnuotexa LHOK https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

10

11

Tema ypoka

[Tepuonnueckuii 3akoH. [lepuoauueckas cuctema
XUMHUYECKUX 31eMeHTOoB [l. 1. MeHaeneeBa

33KOHOM€pHOCTI/I B U3MEHEHHNH CBONCTB XUMHYECKUX
JJIEMEHTOB IIEPBBIX TPEX NEPUOIOB

Knaccudukarus 1 HOMEHKIaTypa HEOpPraHHYECKUX
BEIIECTB

Busl XumMuueckoi cBA3M U TUITbI KPUCTATUIMYECKUX
pemeToK

KonTpoasnas padora Nel no teme «IloBTopenue u
yriIyOJieHre 3HaHUW OCHOBHBIX Pa3/iesioB Kypca 8
KJ1acca

Knaccugukarus XuMHUECKUX peakuii o pa3IHaHbIM
npu3HakaM. OKHCIUTEIbHO-BOCCT. PEAKIIUU

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC peaknuuu

ITonsiTe 0 ckopocTy XMMHU4ecKo peakuuu. [lonstue o
TOMOTEHHBIX U T€TEPOrCHHBIX PEaKIUAX

ITonsiTue 0 XMMHUUECKOM paBHOBecHH. DaKTOPHI,
BIIMSIOIINE HA CKOPOCTh XMMHUYECKOM PEaKIUU U
MTOJIOKEHNE XMMUYECKOTO PABHOBECUS

Teopus snekTponuTudeckoi qucconuranuu. CuiabHbIE U
ci1abble 3IEKTPOTUTHI

HNounble ypaBHEHUS peaKkyid

Koa-Bo
4acoB

Bcero

DJIeKTpOHHbIe N (ppoBbIe 00pa3oBaTelbHbIE PeCypChl

bubnuoreka I{OK https://m.edsoo.ru/00adb59e

bubnuotexa [{OK https://m.edsoo.ru/00adb6b6

bubnnoreka [{OK https://m.edsoo.ru/00adb7e2

but6mmoreka LIOK https://m.edsoo.ru/00adbac6

bubmuoteka I{OK https://m.edsoo.ru/00adbcb0

bubmuoreka ITOK https://m.edsoo.ru/00adcade

bubnuoteka [{OK https://m.edsoo.ru/00adbe9a

bubmuoreka I{OK https://m.edsoo.ru/00adc28c

bubmuoreka I{OK https://m.edsoo.ru/00adcd68

but6mmoreka [IOK https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B CBETE
1 bubnuoreka I{OK https://m.edsoo.ru/00add5d8

NPEJCTaBICHUN 00 SICKTPOTUTHYECKON UCCOLUAIIH

XUMHYECKHE CBOMCTBA COJIEH B CBETE MPEACTABICHUI

13

14
15

16

17

18

19

20

21

22

23

24

25

00 3JIEKTPOIIUTHUECKOM JUCCOIUAIIUH
[TonsiTHE O rUIpONIHU3E CONEn
O00011IEHNE U CUCTEMATH3AIUS 3HAHUN

[TpakTuueckas padora Ne 1. «Pemienue
IKCIIEPUMEHTAJIBHBIX 3329

Kountpoabnas padora Ne2 no teme
«INEKTPOIUTUYECKAS TUCCOLUALIUA. XUMUUECKUE
pEeaKIu B pacTBOPax»

OO01as xapakTepUCTHKA raJIoreHOB. XUMHUYECKHUE
CBOIICTBa Ha IIpUMeEpE XJI0pa

Xnopoonopol. CossiHas KUCIO0Ta, XMMUYECKHE
CBOMCTBA, M10JIy4YeHHE, IPUMEHEHNE

[TpakTrueckas padota Ne 2 o reme «llomyuenue
COJISTHOM KUCJIOTBI, U3y4YE€HHE €€ CBOWCTB)

Brruncienus mo YPaBHCHUAM XUMHNYCCKUX peaKL[I/II\/'I,

€CJIM OAWH U3 pCAarcHTOB dH B M30BITKE

O61as xapakrepucThka 3eMeHToB VIA-Tpymnmbl

AmnotponHbie MoauduKauK cepbl. HaxoxkieHue cepel
1 €€ COCIMHEHUH B MPUPOJE. XUMHUYECKHE CBOMCTBA

cepsl

CepoBosiopon, cTpoeHHe, PU3NUECKUE U XUMUYECKHE

CBOWCTBA

Oxkcuapl cepol. CepHas KUCIIOTa, GU3HUYECKUE U
XUMHYECKHUE CBOICTBA, MPUMEHEHHE

bubnuoreka [{OK https://m.edsoo.ru/00add8b2

bubnuotexa [{OK https://m.edsoo.ru/00add9d4
bubnuoreka [{OK https://m.edsoo.ru/00addd12

bubnuotexa [{OK https://m.edsoo.ru/00addbfa

bubmmorexa I{OK https://m.edsoo.ru/00addecO

bubmoreka ITOK https://m.edsoo.ru/00addfe2

but6mmoreka [{OK https://m.edsoo.ru/00ade104

bubmuoteka I{OK https://m.edsoo.ru/00ade348

bubmuoreka I{OK https://m.edsoo.ru/00ade488

bubnuoteka [{OK https://m.edsoo.ru/00ade64a

bubmuoteka I{OK https://m.edsoo.ru/00ade64a

bubnuoreka I{OK https://m.edsoo.ru/00ade802

bubmuoteka I{OK https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

26

27

28

29

30

31

32

33

34

35

XUMHUYECKUE PEaKIUH, JIeKAIUE B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOTYYEeHUsI CePHON
KHCJIOThI. XUMHYECKOE 3arps3HEHNE OKPY KAIOIICH
Cpebl COCTMHCHUSIMU CEPBI

Brruunciienue MaccoBoil 10JM BBIXO/1a TIPOIyKTa
peaknuu

OO0m1as xapakTepucTruka 3J1eMeHTOB V A-rpymibl. A30T,
pacnpocTpaHeHHe B Ipupoe, pusndeckue u
XUMUYECKHUE CBOMCTBA

AMMHaK, ero pu3nuecKue U XMMUYECKUE CBOMCTBA,
IIOJIyYEHUE U IPUMEHEHUE

[TpakTrueckas padota Ne 3 o reme «llomyuenue
aMMHaKa, U3y4eHHUe ero CBONCTBY

A30THas KUCIOTa, €€ PU3nUecKue U XUMHUYEeCKHe
CBOMCTBA

Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHUS B
KauecTBE MUHEpAIbHBIX yA00peHni. XuMuueckoe
3arpsi3HEHUE OKPY KAIOLIEH cpeJibl COeMHEHUSIMU
azora

docop. Oxeun pochopa (V) u pochopHas kucnora,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, ITOTydYeHUE
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPATbHBIX
ya00peHuil. 3arps3HeHre MPUPOIHON Cpebl
dbocdaramu

VYraepon, pacpocTpaHeHHe B IpUpoae, Gpu3ndeckue u
XUMUYECKHE CBOUCTBA

bubnuorexa ITOK https://m.edsoo.ru/00adec8a

bubnuoreka [{OK https://m.edsoo.ru/00adec8a

but6mmoreka L{OK https://m.edsoo.ru/00adeea6

bubnuotexa [{OK https://m.edsoo.ru/00adf004

bubmuoreka I{OK https://m.edsoo.ru/00adf180

but6mmoreka LIOK https://m.edsoo.ru/00adf306

but6mmoreka LIOK https://m.edsoo.ru/00adf518

bubnuotexa [{OK https://m.edsoo.ru/00adf68a

bubmuoreka I{OK https://m.edsoo.ru/00adfc20

bubmuoteka I{OK https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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Oxcuapl yraepona, ux pu3nuecKkue U XUMUIeCKHue
CBOICTBA. DKOJIOTNYECKUE MPOOIIEMBI, CBA3AHHBIE C
okcuzom yriepoaa (1V)

YrosnbHasg KUCI0TA U €€ COMU

[TpakTuueckas padora Ne 4 no reme "Ilonmyuenue
yriekucioro raza. KauectsenHas peakius Ha
KapOoHaT-HOH"

[TepBoHayaNbHBIE TOHATHS 00 OPraHUYECKUX
BELIECTBaX KaK O COEUHEHMSIX yTriepo/ia
Kpemuuii u ero coennHeHus

[TpakTuueckas padbora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3374 N0 TeMe «BaxxkHenmue
HEMETAJUIbl U UX COCTUHEHUS»

Koutpoannas padora Ne3 no reme «Baxkueiiue

HEMCTAJIJIBI U UX COCOAUHCHU )

OO61mas xapakTepuCTHKa XUMUYECKUX ITIEMEHTOB —
MeTaJlJIOB. MeTanueckas CBs3b U MeTaJlTnuecKas
KpHUCTaJUIn4ecKast pemerka. Pru3snyeckue CBOKUCTBa
METAaJLIOB

XUMHWYECKHUE CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUUECKUN Psiji HAIIPSDKEHUH METaIIJIOB

OO6mre cnocoOs! momyueHus MeTauioB. CIUTaBhbI.
BbrurciieHus 1o ypaBHEHUSAM XUMHUYECKHUX PEAKIIAH,
€CITU OJIMH U3 PEareHTOB COJICPIKUT MIPUMECH

[ToHsITHE O KOPPO3UU METAILIIOB
[Ileno4ynble MeTaJIbI
OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTHSI

[IenouH03eMEIbHBIE METAJIBI — KaJIbIIUM U MarHui

N N

bubnnoreka ITOK https://m.edsoo.ru/00adfebe

bubnuoreka IIOK https://m.edsoo.ru/00ae006¢

bubnuoteka [{OK https://m.edsoo.ru/00ae027e

bubmmorexka I{OK https://m.edsoo.ru/00ae054¢

bubnuoreka [{OK https://m.edsoo.ru/00ae080a

bubnuotexa [{OK https://m.edsoo.ru/00ae0bf2

bubmuoreka I{OK https://m.edsoo.ru/00ae0el8

bubmoreka I{OK https://m.edsoo.ru/00ae103e

but6mmoreka [{OK https://m.edsoo.ru/00ael1156

but6mmoreka I{OK https://m.edsoo.ru/00ael1156

bubmuoteka I{OK https://m.edsoo.ru/00ae1278
bubmuoteka I{OK https://m.edsoo.ru/00ael14b2
bubmuoteka I{OK https://m.edsoo.ru/00ael14b2
bubmuoreka I{OK https://m.edsoo.ru/00ae15e8



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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Baxueiinme coefuHESHNS KaJIbIUS
O000111eHrEe U CUCTEMATU3ALMS 3HAHUN
KécTkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHS

[TpakTrueckas padota Ne 6 o teme "XKEcTKOCTh BOIBI
U METOJBI €€ ycTpaHeHus"

AnroMuHUH

AmMoTepHbIe CBOWCTBA OKCHIA U TUIPOKCHUA
Kemneso

Oxkcunsl, ruapokcuabl u conu xenesa (1) u xxenesa
n)

O0001IeHNE U CHCTEMATH3alUs 3HAHHUIA

[TpakTrueckas padota Ne 7. Pemenue
AKCIEPUMEHTANIBHBIX 3a7a4 N0 TeMe «BaxxkHenmue
METaJUIBl M UX COEINHEHU

Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIIUi,
€CJIM OJIVH U3 PEareHTOB JIaH B W30BITKE WIIH COICPIKHUT
MpuMecH. BeruuciaeHnst MaccoBOM JTOJIM BbIXO1a
MPOYKTA PEaKIIuu

O00011eHNEe U cUCTEMATH3AIINAS 3HAHUHI

KonTpoabnas padora Ne4 o teme «Baxuenmme
METaJUIbl U UX COEUHEHUS»

BCH.[CCTBa " MaTcpualibl B HOBCGI[HGBHOﬁ KHN3HU
YCJIOBCKaA

XUMHUECKOE 3arps3HEHUE OKPYXKaroIel cpeibl
Posib xuMHM B pelIeHnH SKOJIOTMYECKUX MPoOIemM

PesepBHbIit ypok. O600IIeHNE U CHCTEMATH3aIHS
3HAHUHN

bubmuoreka I{OK https://m.edsoo.ru/00ael15e8

bubnuorexa I{OK https://m.edsoo.ru/00ae1886

but6mmoreka [{OK https://m.edsoo.ru/00aelae8

bubnuoteka [{OK https://m.edsoo.ru/00aelc64
bubmuoreka IIOK https://m.edsoo.ru/00aelc64
bubnuoteka [{OK https://m.edsoo.ru/00ae1d86

bubmuoreka I{OK https://m.edsoo.ru/00ae35e6

bubmuoteka I{OK https://m.edsoo.ru/00ae3de8

bubmuoteka I{OK https://m.edsoo.ru/00ae1750

bubmuoreka I{OK https://m.edsoo.ru/00ae3f50

bubmuoteka I{OK https://m.edsoo.ru/00ae4270
bubmuoreka I{OK https://m.edsoo.ru/00ae4270

bubmuoreka I{OK https://m.edsoo.ru/00ae0d0a
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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PesepBHbIit ypok. O000IIeHNE U CHCTEMATH3AIHS

67 1 bubmuoreka IIOK https://m.edsoo.ru/00adb33c

3HAHUH

PesepBHbIil ypok. O600IICHIE ¥ CHCTeMaTH3aINs
3HAHUU

OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68

68 1 bubnuoreka [{OK https://m.edsoo.ru/00ad9ch2
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Kpurtepuu 1 HOpPMBI OlIeHKH M KOHTPOJIsSI 3HAHUI 00y4YarouXCcA
PesynbraTsl 00y4eHus OLIEHUBAIOTCA 0 MATHOAIBHON cucteme. [Ipu olieHke yUUTHIBAIOTCS CIeAYyONUe KaueCTBEHHbIE IIOKAa3aTeIl OTBETOB:
r1yOuHa (COOTBETCTBHE U3YYCHHBIM TEOPETHUECKUM 0000IICHHSM);

OCO3HaHHOCTb (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHHSM IIPUMEHSATH MOJIy4YE€HHYIO0 HHPOPMALIHIO);

MOJIHOTA (COOTBETCTBHE 00bEMY MPOTrpaMMBbl U HHPOPMALUU YUEOHUKA).

[Ipu ouileHKe YUUTHIBAIOTCS YMCIIO U XapaKTep OMNOOK (CYIIeCTBEHHbIE U HECYIIECTBECHHBIE).

Cy1ecTBeHHbIE OIMOKH CBSI3aHBI C HEJJOCTATOYHOM ITyOWHOM W OCO3HAHHOCTBIO OTBETa (HAIpPHMEp, YICHUK HETPAaBUIIBHO YKa3ajl OCHOBHBIC
NPU3HAKU MOHATUH, SIBIICHUM, XapaKTepHble CBOMCTBA BEIIECTB, HEMPABMIBLHO C(HOPMYIUPOBAI 3aKOH, MPABMIO U T.I. UM YYEHUK HE CMOT
NPUMEHHUTH TEOPETUICCKHUE 3HAHUS JIJISl OOBSICHEHHS U TIPECKA3aHMs SIBICHUH. Y CTAHOBIICHUS TIPUYNHHO-CIICJICTBEHHBIX CBSI3€H, CPaBHEHUS U
KJIaccu(UKauy SBICHUH U T.I1.).

Kputepun oneHWBaHUS 110 MPEIMETY COOTBETCTBYIOT IMOJIOKEHHIO «O CUCTEME OLIEHOK 3HAHWH, YMEHHH, HABBIKOB, KOMIICTCHIIUI YYaIIIXCs
OCHOBHOT0, cpeaHero obmero oopazoanust MBOY «COILL Ne2» u YMK aBrtopa.

OueHka TeopeTH4ecKMX 3HAHUH

Onenka «5»:

OTBET TIOJIHBI ¥ TPAaBUIBHBIM Ha OCHOBAHMM W3YYCHHBIX TEOPUI; MaTephal HU3J0KEH B OMNPEICICHHON JIOTUYECKOM
MOCJICI0BATEIILHOCTH, JINTEPATYPHBIM SI3BIKOM; OTBET CaMOCTOSTCITHHBIH.

Onenka «4»:

OTBET TIOJIHBIH ¥ TIPAaBWJIBHBIM HAa OCHOBAHWM W3YYCHHBIX TEOPHI; MaTepwall HW3JI0OKEH B ONPEICIICHHON JIOTHYECKOM
MOCIIEA0BATEIHHOCTH, IPU 3TOM JIOMYIIEHBI IBE-TPU HECYIIECTBEHHBIE OLTUOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

Onenka «3»:

OTBET IOJIHBIH, HO MPHU 3TOM JIOMYIIIEHA CYIIECTBEHHAs OINOKA WM OTBET HETIOJIHBIN, HECBI3HBIM.

Onenka «2»:

MIPH OTBETE OOHApPYKEHO HEMOHMMAaHWE Y4YalllUMCS OCHOBHOTO COJIEp)KaHUsl y4eOHOro MaTepualia WIN JOMYyIIeHbI CYIIeCTBEHHbBIE
OIMOKH, KOTOPBIE YUAIIHICS HE MOXKET UCIIPABUTH TIPH HABOJISIINX BOIIPOCAX YIUTEIIS.

OneHka YKCIepUMEHTAJbHBIX YMEHHUI

OreHka cTaBUTCS Ha OCHOBAaHUM HAOJIOACHHUS 32 yUalllUMKCS U MIUCbMEHHOI'0 OTYeTa 3a paboTy.

OtMmerka «5»:

paboTa BBINOJIHEHA [TOJIHOCTHIO U TPABUIIBLHO, ClIeJIaHbl IPABUIbHbBIE HAOIIOCHNS U BBIBOJIBI;

HKCIEPUMEHT MPOBEJICH T10 TUIAHY C YY€TOM TEXHUKH 0€30IaCHOCTH M MPABHJI paOOTHI C BEIIECTBAMU M 000pYI0BaHHEM;

MIPOSIBJIICHBl OPTraHU3al[MOHHO-TPYIOBbIE YMEHHUs (IOJAECPKUBAIOTCS YUCTOTa pabodyero Mecra W IMOPSAJOK Ha CTOJE, SKOHOMHO
UCIOJIb3YIOTCSl PEAKTHBBI).

OtMmeTKa «4»:



paboTa BBIITOJIHEHA TIPABIIILHO, CCIIAHbI TPABWIBHBIC HAOIIOACHHS U BBIBOJIBI, HO IIPH 3TOM SKCIICPUMEHT IMPOBEJICH HE MOJTHOCTHIO
WM JOTIYIICHBI HECYIIIECTBEHHbIE OMIMOKH B pabOTe C BEIIECTBAMHU U 000PYI0BaHUEM.

OtmeTka «3»:

PaGora BbIMONIHEHA MPaBWJIBHO HE MEHEE YeM Ha MOJIOBUHY HIIM JOMYyIIeHAa CYLIECTBEHHAs OLIMOKA B XOJ€ SKCIIEPUMEHTA, B
00BsicHEHUH, B 0QpOpMIIEHUU PAabOThI, B COOIIOACHUM IMpPaBWJI TEXHUKH O€30MAacCHOCTH IMpH paboTe ¢ BeulecTBaMH U 00OpYI0BaHUEM,
KOTOpasi UCTIPABISETCS MO TPEOOBAHUIO YUUTETIS.

OtmeTka «2»:

JIOTYIIEHHI JBe (M OoJiee) CYIIECTBEHHbIC OMIMOKH B X0JI€ SKCIIEPUMEHTA, B 00BACHEHUH, B 0OPMIICHHH paldOThI, B COOIIOICHUU
MPAaBWJI TEXHUKH OE30TACHOCTH NpH pabdoTe ¢ BEIIeCTBAMU M OOOPYIOBaHHEM, KOTOPHIC yYANIUICS HE MOXKET HCIPABUTH JaXKe IO
TpeOOBAHUIO YUUTEISL.

Ounenka ymMeHMii pelIaTh JIKCIEePUMEHTAIbHbIE 32/1a4H

OtMmeTtka «5»:

IUTaH pEIIeHUs] COCTaBJICH MPaBHIBHO; MPABUWIIBHO OCYIIECTBIEH MOJ00p XMMHUYECKUX PEAKTUBOB U 00OpYIOBAHMS; AHO TOJIHOE
00BSICHEHHUE U CJIeJIaHbl BHIBO/IBI.

OrMmeTka «4»:

IUIaH PEIIeHUs] COCTaBJEH IMPaBWIIbHO; MPAaBUIBHO OCYLIECTBIIEH MOJ0OP XMMHUYECKHX PEAKTHUBOM M O0OpY/IOBaHUS, MPH 3TOM
JIOIYIIIEHO He 6oJjiee IBYX HECYIIECTBEHHBIX OINOOK B O0OBSICHEHUH U BBIBOJAX.

OrMeTka «3»:

IUTaH PelIeHHUs COCTABIEH MPABHIIbHO; MPABMIIBHO OCYIIECTBIEH MOAOOpP XMMHUYECKHX PEaKTHBOB M 0OOPYJIOBaHUS, HO JOIMyIIEeHA
CyIlleCTBEHHas ouInOka B 0ObSICHEHNHU U BBIBOJAX.

Ouenka «2»:

JIOTIyIIEeHBI /1Be (M OoJiee) OIMOKH B IJIaHE PEUIeHMs], B T0100pe XUMUYECKUX PEAKTUBOB M 000PY/10BaHUs, B OObSICHEHNHU U BBIBOJAX.

OueHka yMeHHii peliaTh pacyeTHbIE 33124

Ounenka «5»:

B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OIIMOOK, 3a7a4a perieHa paiiuoHaIbHbIM CIIOCOOOM.

Onenka «4»:

B JIOTHYECKOM PaCCY’KJIEHUHU U PEIICHUHU HET CYIIECTBEHHBIX OMIMOO0K, HO 3a/1a4a pelieHa HepaluOHaIbHBIM CIIOCOOOM WIIH JOMYIIEHO

He OoJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

Onenka «3»:
B JIOTHYECKOM PACCYyKIECHUH HET CYIIECTBEHHBIX OLUIMOOK, HO JOMYIIEHA CYIIECTBEHHAs OTMOKa B MaTeMAaTHMYECKUX pacyeTax.
Ouenka «2»:
MUMEIOTCS CYIIECTBEHHBIC OIIMOKHU B JIOTHYECKOM PACCY>KICHHH U B PEILICHUU.



Ouenka NMCbMEHHBIX KOHTPOJILHBIX padoT

Ouenka «5»:

OTBET IOJIHBIM U MPABUIIbHBIM, BO3MOKHA HECYIIIECTBEHHAs OLTMOKA.

Ounenka «4»:

OTBET HEMOJHBIN WK TOMyIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OIIUOOK.

Onenka «3»:

paboTa BBINOJIHEHA HE MEHEE YeM HAIOJIOBUHY, OMYIICHA OJIHA CYIECTBEHHAs OIIMOKA U MIPH STOM JIBE-TPU HECYIIECTBEHHBIE.

Ounenka «2»:

paboTa BBINOIHEHA MEHBIIIE YEM HAMOJIOBUHY WU COJAEPKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK.

[Ipu oreHke BHIOJHEHUS MTUCHMEHHOW KOHTPOJIBHOM paOOThl HEOOXOIMMO YYHUTHIBATH TpeOOBaHMs eAMHOTO opdorpadudeckoro
pexuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pad0Ty KOPPEKTUPYET MPEIIECTBYIONINE MPU BHICTABJICHUN OTMETKH 32 Y€TBEPTh, TIOJTYTOJIHUE,
TO/I.

Kpurtepun onieHuBaHMs TeCTOBOI KOHTPOJILHOI PadoThI

C}’MMI/IPYIOTCSI BCC 3aaHus, ONIPECACIIACTCA MMPOLUCHT BBIIIOJIHCHHOTO 3aJaHHA 110 ,Z[aHHOI\/JI Ta6JII/IIIC, HOHy‘IGHHLIfI PE3YJIbTAT ICPEBOANUTCS B

OTMETKY.
[IpornieHT BBIMOTHEHUS Or1enka
95-100 5 (OTJIMYHO)
70-94 4 (xoporto)
41-69 3 (y10BIETBOPUTEIHHO)
0-40 2 (HeyIOBJIETBOPUTEIIHHO)
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