MHUHUCTEPCTBO NPOCBEUIEHUS POCCUMCKOM ®EJEPAIIUA
JenmaprameHnT 001ero odopazosanus ToMmckoii 001acTH
Anvunnctpanus MoayaHoBckoro paiiona Tomckoii o61acT
MAOY «MoauanoBckas COII Nely

ITPUHATO COI''TACOBAHO
pelieHueM METOAMYECKOTO 00beTMHEHHUS 3aM. qupekropa o YBP
YUYUTEIIEeH €CTECTBEHHOTO UK f//é{_ L A. THMOXMHA
ITpoTtokon ot 30.08.2024 r. Nel 31.08.2024 T.

AJJAIITUPOBAHHAS PABOYAS ITIPOI'PAMMA
yueOHOro npeamMera « XMMHUsD)

TSt 00y4aromumxcs 8 —9 KIaccoB ¢ 3a7eP>KKON MCUXUIECKOTO PA3BUTHS

CocraButens: Konorpusosa T.C.,
YUHUTENb XUMUU

Mouanoso 2024



MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke amanTUpPOBaHHOW paboyel HporpamMmbl MO y4eOHOMY
npeaMetry «Xumus» I ydaluuxcsl ¢ 3aepKKON ICUXHYecKoro paszButus 8-9
KJIACCOB (BapuaHTa 7) Y4YMTHIBAIUCH CJEAYIOIIME HOPMATUBHO-TIPABOBBIC
JOKYMEHTBI:
1.®enepanbublit 3akoH 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanum».

2. ®enepanpublii 3akoH OT 19.12.2023 Ne 618-P3 «O BHeceHMHU HU3MEHEHUU B
®denepanbHbIii 3akoH «O0 00pazoBanuu B Poccuiickoii @eaepanmm.

3. ®enepanbubiii 3aKk0H 0T 04.08.2023 Ne 479-®O3 «O BHECEHUMHM H3MEHECHUN B
®denepanbHbIil 3akoH «O06 00pazoBanuu B Poccuiickoii deaepammm.

4. Tlpukaz MunucrepctBa npocsenieHus Poccuiickoin @enepanuu ot 24.11.2022
Ne 1025 «O06 ytBepxknenuu GdenepanbHOW aJaNTUPOBAHHOW 00pa30BaATEILHON
MporpaMMbl  OCHOBHOTO  00miero oOpa3oBaHus i OOydYarolmuxcsi ¢
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI».

5. Ilpuka3z Munnpocsenieauss Poccum ot 01.02.2024 Ne 67 «O BHeceHuu
M3MEHEHHM B HEKOTOpbIE MNpHKa3bl MwuHnpocsemennus Poccun, kacarommecs
denepanbHbIX aallTHPOBAHHBIX 00PA30BATEILHBIX MTPOTPAMM)).

6.1Tpukaz Munnpocsenienuss Poccuu ot 19.03.2024 Ne 171 "O BHeceHuu
W3MEHEHUW B HEKOTOpBIE IIpUKa3bl MuHHCTEpCTBa IpocBelieHus Poccuiickoi
denepanuu, kacarouecs henepanbHbIX 00pa30BaTEIbHBIX MPOTPaMM HaYaIbHOTO
obmero 0o0pa3oBaHMS, OCHOBHOIO OOINEro oOpa3oBaHUS M CpPEIHEro OOIIero
obpazoBanus" (3apeructpupoBano B Muntocte Poccun 11.04.2024 N 77830)

7. 1locTanoBieHue ' 1aBHOTO rocyJapCTBEHHOIO CaHUTapHOro Bpauda Poccuiickon
Oenepaunn ot 28.09.2020 Ne 28 «OO6 yrtBepxkaeHun caHuTapHbix npasuin CII
2.4.3648-20 «CaHUTapHO-3NUAEMHUOIOTHYECKAE TPEOOBAHUA K OpTaHU3AIMIM
BOCIIUTAHUSA ¥ OOYYEHHUS, OTABIXA U O3JOPOBIICHUS JIETEH U MONOACKN» (BMECTE C
«CII 2.4.3648-20. CanutapHbi€ MpaBUIIA...»).

8. I[TocranoBnenue ['1aBHOTO TOCYJapCTBEHHOTO CaHUTAPHOIO Bpada Poccuiickoi
@Oeneparmu ot 28 sHBaps 2021 r. Ne 2 «O0 yTBepKIE€HUN CAHUTAPHBIX MPABUI U
HopM CanlluH 1.2.3685-21 «I'urueHnueckue HOPMATUBBI M TpPeOOBAHUS K
obecrnieyeHuto Oe3omacHoCT W (WiM) OE3BPEIHOCTH IS 4esoBeKa (PaKTopoB
Cpelibl OOUTaHUsD.

9. Ilpuka3z Munnpocsemenus Poccun ot 21.09.2022 Ne 858 «O06 yTBepkACHUU
denepaibHOTO TMEpeyHs Y4EeOHUKOB, JOMYIIEHHBIX K MCIOJB30BAHUIO TIPH
peanu3alMd HMMEIONIMX TOCYJIapCTBEHHYIO aKKpEIUTalui0 00pa30oBaTeIbHBIX
IporpaMM HAYyaJbHOTO OOIIEro, OCHOBHOTO OOIIEr0, CpemHero ooOIero

o0pa3oBaHus OpraHu3aLUsIMH, OCYILECTBIIIOLUMHU 00pa30BaTENIbHYIO
AESITeIbHOCTh U YCTAHOBIIEHUS MPEEIBHOTO CPOKA UCIIOJIb30BAHUS UCKITIOUEHHBIX
y4eOHUKOB.

10. IIpukaz MunnpocBemenus Poccum ot 21.02.2024 Nell9 «O BHeceHumn
n3MeHeHui B npwiokeHus Ne 1 u Ne 2 k Ilpukazy Munnpocsemenus Poccun ot
21.092022 Ne 858 O06 ytBepxkaenuu OIIY, nomynieHHBIX K MCHOJIB30BAHUIO MPHU



peanu3aluy  HMMEIOIIUX TOCYAapCTBEHHYIO aKKpEAHMTAIMI0 00pa3oBaTeIbHBIX
IporpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOIero

o0pa3oBaHus OpraHu3alUsIMHU, OCYIIECTBISIOIUMHU o0pa3oBaTeNbHY IO
AESITeIbHOCTh U YCTAaHOBJICHUS MPEJIEIBHOTO CPOKa UCIIOJIb30BAHUS UCKIIOUEHHBIX
Y4eOHUKOB.

11. ITpuka3 MunucrepctBa npocsemenus Poccuiickoit @enepanuu ot 21.05.2024
No 347 "O BHeceHUM W3MEHEHUH B TMpUKa3 MUHUCTEPCTBA MPOCBEHICHUS
Poccuiickoii @enepanun ot 21 centsaOps 2022 r. Ne 858 "OO yTBepxKiaeHUU
(denepaibHOTO TMEpeyHsi Y4YEOHUKOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO TMPH
peanu3aluyd HMMEIOIIMX TOCYJIapCTBEHHYIO AaKKpeIuTaluio 00pa30oBaTeIbHBIX
porpaMM HayajibHOro OOWIEro, OCHOBHOIO OOWIIEro, CpexHero oO0uiero
oOpazoBaHus OpraHu3alUsIMHU, OCYULIECTBIISIOIUMU 00pa3oBaTeNbHYI0
NeSTEeIbHOCTh, M  YCTAaHOBJIICHHMSI  NPEAEIbHOIO  CpOKa  HMCIOJb30BaHUS
UCKIIFOUCHHBIX YueOHHKOB" (3apeructpupoBad 21.06.2024 Ne 78626)

12. IIpuka3z Munnpocsenienusi Poccun ot 18.07.2024 No 499 "OOG yTBepkaeHUH
(benepanbHOro MepeyuHs MMEKTPOHHBIX 00pa30BaATEIbHBIX PECYPCOB, HOMYIIEHHBIX
K MCIOJIb30BaHUIO MPU PEaTU3alNA UMEIOIUX IOCYAapCTBEHHYIO aKKPEAUTALIUIO
o0Opa30BaTeNbHBIX MPOrpaMM HAYaJIbHOI'O OOIIEro, OCHOBHOTO OOLIETo, CPEeaHEro
oOmero oobpazoBanus" (3apeructpupoBano B Muntocte PD 16.08.2024 Ne 79172)
13. Meronnueckue pPEKOMEH 1Al 110 00ecCIeYeHuIo CaHUTAPHO
ANUAEMHUOJIOTHUECKIX TPEOOBAHMM MPHU pealin3aluu 00pa3oBaTeIbHBIX MTPOrpaMm
C NMPUMEHEHHEM 3JIEKTPOHHOIO OOYyYEeHHsS U AUCTAHIMOHHBIX OOpPa30BaTEIbHBIX
texHonorui (MP 2.4.0330-23 ytB. 29.08.2023 pykoBogutenem DenepanbHOU
CIy>kObl TI0O HaA30py B cdepe 3amuThl NpaB MOTpeOUTeNne u OJaromorydust
4yesioBekKa, [ maBHbIM canuTapHbiM BpauoM PD A 1O. [TonoBoit).

14. AnantupoBaHHasi OCHOBHasi 0Opa3oBaTelibHAs MPOTrpaMMa OCHOBHOTO OOIIETO
obpazoBanust MAOY «MomuanoBckast COILI Nely.

15. IIporpammel Bociutanust MAOY «MonuanoBckass COL Nely

16. YcraB MAOY «MonuanoBckast COLL Nely

O01mas xapakTepucTuKa y4e0HOro npeaMera « XumMushy

YueOHblii npeaMer «XHUMHS»  BXOJUT B MPEIAMETHYHO  00JacThb
«EcTecTBEHHOHAay4YHbIE  IIpeAMEeTb». B cucreMe  €CTECTBEHHOHAYYHOIO
00pa3oBaHMs XUMUS KaK YYEOHBIN MPEAMET 3aHUMAET BaXKHOE MECTO B TTO3HAHUU
3aKOHOB MPUPOBI, GOPMHUPOBAHNN HAYYHOH KapTHHBI MHPA, CO3JaHUH OCHOBBI
XUMUYECKUX 3HAHWM, HEOOXOMUMBIX JJII TIOBCEIHEBHOW JKM3HU, HAaBBIKOB
3I0pOBOTO M 0O€30MacHOr0 I 4YeJOBeKa M OKPYXKAIOIIeH ero cpembl obpasa
JKU3HHU, A TAK)KE B BOCIUTAHUU SKOJIOTUYECKOMN KYJIBTYPBI.

YcenemHocTh HW3y4YEHHST XUMHM CBsSI3aHA C  OBJIQJICHUEM XHWMHUYECKUM
S3BIKOM, COOJIIOJICHHEM TIpaBui 0Oe30macHO paboThl TpPHU  BBIOJTHEHHUH
XAMHYECKOTO 3KCIIEPUMEHTa, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€H XMMHUU C
JPYTUMH IpeIMETaMU IIKOJbHOro Kypca. [IporpamMmma BKItO4aeT B ce€0si OCHOBBI
HEOPraHUYECKOW U OPraHUYECKOW XMMUU. I JITaBHOU HUJieel IPOrpaMMBbl SIBIISETCS



co3aHue 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHWM MO XHMMHH, BBIPAKEHHBIX B
dbopMe, COOTBETCTBYIONIEH BO3pacTy OOyYarOmmMXxcs W HMX  OCOOBIM
00pa3oBaTeNIbHBIM MOTPEOHOCTSM.

B conepkanum JaHHOrO Kypca IMPEICTaBICHBbl OCHOBOIIOJIAraroIne
XUMHUYECKHE TEOPETUYECKHEe 3HAHMS, BKJIIOYAIOIIME HW3YYEHHE COCTaBa H
CTPOCHHS BELIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHHS, MPOTHO3UPOBAHHE
CBOICTB BELIECTB, UCCIICJOBAaHHE 3aKOHOMEPHOCTEW XMMHUYECKUX MpPEBpaICHUNA
Y TIyTeH YIIpaBJICHUS UMU B IEJIAX MOTYUYSHUS BEIIECTB U MaTepUasoB.

TeopeTnueckyio OCHOBY H3y4Y€HHUS] HEOPTraHMYECKOW XWUMHH COCTaBIISCT
aTOMHO- MoOJIEKyJisIpHOe yueHue, Ilepuonnueckui 3axoH .M. MenneneeBa c
KPaTKUMH CBEICHUSAMHU O CTPOCHHMM aroma, BUJaX XHUMHYECKOH CBSI3H,
3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUECKUX PEaKIIHA.

B wusydyeHuum Kypca 3HauMTeIbHAas POJb OTBOAUTCA XHUMHUYECKOMY
HKCIEPUMEHTY: MPOBEJCHUIO MPAKTUUYECKUX U JaOOPAaTOPHBIX paboT, OMHUCAHUIO
pE3yJbTaTOB YUYEHHUYECKOIO JKCIIEPUMEHTa, COOJIOACHUI0 HOPM M IMPaBUI
6e30macHo paboThl B XMMHYECKOU JTA0OpATOPHUH.

Peanuzanuss paHHOM mporpaMMbl B Ipouecce OOyueHHUs [MO3BOJIUT
oOyuaromumcs ¢ 3P ycBouTh KiltoueBble XMMUUYECKHE KOMIIETEHIIMM U MOHATH
POJIb ¥ 3HAUEHHUE XUMUHU CPEIU APYTUX HAYK O MPUPOJIE.

N3yuenne XuMuu cocoOCTBYET (POPMUPOBAHUIO Y OOYHAIOIINXCS HAYYHOTO
MHUPOBO33pPEHUS, OCBOECHUIO OOIIEHAYYHBIX METOAOB (HAOIIOJEHUE, U3MEPEHHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHUE), OCBOCHHUIO TMPAKTUYECKOTO TMPUMEHEHHUS
HAyYHBIX 3HAHWW, OCHOBAHHOTO Ha MEXKIIPEJAMETHBIX CBS3SX C TMpeAMETaMU
«Oxpyxaromuiit Mupy», «dusukay, «buonorusy», «l'eorpadus», «Marematuka» u
dbopMUpPYET KOMIIETCHIIMU, HEOOXOJUMBIC MJiS MPOJOJDKEHHUS 00pa3oBaHUS B
00JacTH eCTECTBEHHBIX HAYK.

N3ydyeHne XuUMUM CHOCOOCTBYeT pa3BUTHIO y oOyuatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpaXeHHs, (PYHKIIMOHAIBHON TI'PaMOTHOCTH, YMEHUS
BOCIIPUHUMATh ¥ KPUTHUECKH aHAIM3UPOBATh MH(OpPMAIUIO, IPEICTABICHHYIO B
pasnuyHbIX QopMax. 3HAYMMOCTb MpeaMeTa i pPa3BUTUS KU3HEHHOM
KoMrieTeHnuu oOydawommxcs ¢ 3[IP  3akmiouaeTrcs B yCBOGHHMHM OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOIUMBIX JJIsi TOBCEIHEBHOM JKU3HU; HAaBBIKOB
3I0pOBOr0 M 0O€30MacHOro MJisi 4YeJOBeKa M OKpYKalolleW ero cpeabl oOpasa
XKU3HU; (POPMUPOBAHUU IKOJIOTHUECKOHN KYJIbTYPHI.

[Iporpamma oTpaxkaer copepxanue oOy4eHHUs IPeIMETy « XUMUS» C Y4ETOM
0COOBIX 00pa3oBaTeNbHBIX TOTpeOHOCTEH oOydarommxcs ¢ 3IIP. Omnamenue
y4eOHBIM TpeaAMETOM «XHUMHs» TPEICTABISICT ONPEACIICHHYIO TPYIHOCTb IS
obygatormuxcst ¢ 3I[IP. D10 cCBsA3aHO C€ OCOOCHHOCTSIMH  MBICTUTEIHHOU
JESITEIbHOCTH, MEPUOJUYECKUMHU KOJeOaHUSAMU BHUMAHHS, MalbiIM 00BEMOM
naMaTd, HEJOCTaTOYHOCThIO  O0OIIero  3amaca 3HAaHUM, MOHM)KEHHBIM
MO3HABATEJIbHBIM HWHTEPECOM W HU3KUM YpPOBHEM pedeBoro paszButus. Jlis
NPEOJIOJICHUsI TPYJHOCTEM B H3YyYEHUHU YYEOHOro mpenMera «XUMHsD)
HEeoOXoauMa ajamnrtanus o0beMa M XapakTepa ydeOHOro Marepuaia K



[IO3HABATEJIbHBIM BO3MOXKHOCTSIM JJaHHOM KaTeropuu OOyYaroIIMXCs, y4YeT HuX
O0COOCHHOCTEH pa3BUTHUS: HCIOIb30BAHHE AITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3€U, IIOCTEIIEHHOE YCIOKHEHNE U3y4aeMOr0 MaTepHalIa.

[Ipy w3yyeHHH XUMHH HEOOXOIMMO OCYIIECTBISITh B3aUMOJCHCTBUE Ha
IIOJIMCEHCOPHOU OCHOBE.

Teopetnuecknii  MaTepuan  pPEKOMEHAYETCs  M3ydaTb B IIpoLecce
IIPAKTUYECKON JEATEIIBHOCTH. BO3MOKHO BBIIEIIEHUE OTACIBHBIX YPOKOB Ha
pEILIeHNE 3a/1a4 B CBS3M CO CJIO)KHOCTBIO aHajn3a Tekcra oOyuarommmucs ¢ 311P.
OpraHuyeckoe €IMHCTBO IPAKTUYECKOM W  MBICIUTENBHON AEATEIbHOCTH
oOyyJarommxcsi Ha ypoKax XHWMHH CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOEHUIO OAa3MCHBIX XUMHUYECKUX 3HaHUM U ymeHuil. Ocoboe BHHUMAaHHE MpPH
U3YUYEHUU XUMUH YAENAETCS U3YUYEHUIO «CKBO3HBIX» MOHATUN U (OPMUPOBAHUIO
HaBbIKa CTPYKTYPHUPOBAHUS MAaTEPHAIIA.

Hesnu u 3aga4n u3yyeHust y4eOHOro npeamera « XuMus»

OO1ue 1eny u3y4eHus yueOHoro rnpeaMera « XUMHUs» NpeCTaBlICHbI B
aJanTUPOBAHHON paboueil mporpamme OCHOBHOTO oOriero oopazoBanusi. OHuU
aKTyaJIM3UPOBAHbI C YYETOM HOBBIX MPHUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMs, HamNpaBJICHHOCTH OOy4YeHMs] Ha pPa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (opMHpoBaHHE €€ HHTEUIEKTa M 00mer KyiapTypbl. OOyueHwne
YMEHUIO YYUTbCA M NPOAOJKATh CBOE 00pa3oBaHUE CAMOCTOSITENIBHO B
HACTOsIIIeE BpeMs SBISETCA OJHOM W3 BaxXHEWIIMX (YHKIUI y4eOHbIX
NPEAMETOB, B TOM YHCIIE U « XUMUN.

Jlist oOyuaronmuxcst ¢ 311P, Tak ke, Kak U I HOPMaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBAaMBAIOIIMX OCHOBHYIO 0O0pa3oBaTElIbHYI0 JTOMUHUPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKKe IENH, KaK: MPOrpaMMmy,

e (GOpMUPOBAHME HHTEJUIEKTyaJlbHO  PAa3BUTOW  JUYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHSATHIO pPEIIeHUH, CHOCOOHOM
alalTUPOBATHCA K OBICTPO MEHSIOLUMCS YCIOBUSIM KU3HU;

® HaNpaBlIEHHOCTh OOYYEHHsS HAa CHUCTEMATHMYECKOE MPHUOOIIEHUE ydYaluxcs K
CaMOCTOATENIbHOM MTO3HABATEIBHON JIEATEIbHOCTH, HAYUYHBIM U MPAKTHYECKUM
METOJIaM MO3HaHUs, (OPMUPYIOIIUM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

e o0ecredyeHrue YCIOBUHM, CIIOCOOCTBYIOIIMX HPHOOPETEHUIO OOYYarOIIUMUCS
OTIbITa PAa3HOOOPA3HOM JEATENBHOCTH, IO3HAHUS U CAMOIIO3HAHMSI, KIIFOUEBBIX
HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLMI), MMEIOUIMX YHHMBEpPCAIbHOE 3HAUYEHHE
JUISL pa3iIM4YHbIX BUOB J€ATEIBHOCTH;

e (¢dopMUpOBaHHE yMEHHMI OOBACHATh U OLIEHUBATH SIBJICHHS OKPY’KAIOILIErO
MUpPa Ha OCHOBAaHUU 3HAHUH U ONbITA, MOJTYYEHHBIX MPU U3yUYEHUU XUMUU;

e (dopMUpOBaHHE Y 00y4arOIIMXCS T'YMAHUCTUYECKUX OTHOILIEHUM, NOHUMAHUS
[IEHHOCTH  XWMHUYECKMX  3HAHUU  UI1  BBIPAOOTKH  DKOJIOTHUYECKHU
1[EJIECO00Pa3HOr0 MOBEACHUSI B OBITY W TPYNOBOH NEATEIBHOCTH B LIEISAX
COXPaHEHMs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEbI;



pa3BUTHE MOTHBAIMM K OOY4YEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIUTAHUIO Ha OCHOBE YCBOEHMs OOLIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY MNpoQuis ¥  HaMpaBICHHOCTU
JanbHENUIIEro 00yUYeHusl.

Kypc HampaBrneH Ha penieHHe CIEIyIOMMX 3a4ad, 00eCleynBaIOLIX

pean3alyio JIMYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO IMOAXOJ0B K
oOyuenuto xumuu oOyvatroumxcst c¢ 3[IP Ha ypoBHE OCHOBHOro OOIIETO
o0pa3oBaHus:

dbopMUpOoBaHHE TIEPBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX IPEJCTABICHUN O
BEIIECTBAX, MX MPEBPALICHUSAX W MNPAKTUYECKOM IIPUMEHEHHUH; OBJIAJICHUE
MMOHATUMHBIM aIapaToM U CHMBOJIMYECKHUM S3bIKOM XHMUM;

OCO3HaHNE 0OBEKTUBHON 3HAYMMOCTHA OCHOB XMMHYECKOW HAYKH KaK 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUSA, XUMUYECKUX MPEBPAIICHUN HEOPTaHUYECKUX
M OPraHWYECKHUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUW JKMBOU U HEKUBOMU
MIPUPOJIbI; YTIIyOJICHUE TTPEACTaBICHUM 0 MaTepUalIbHOM €IMHCTBE MUPA;
OBJIQJICHUE  OCHOBAMH  XMMHYECKOW  TPaMOTHOCTH: CITOCOOHOCTBIO
aHaJM3UPOBATh U OOBEKTUBHO OIICHUBATH )KM3HEHHBIE CUTYAIlUH, CBSI3AHHBIC C
XUMUEH, HaBbIKaMU 0€3011aCHOTO 0OpaIeHus C BEIECTBAMHU, UCTIOIb3YEMbIMU
B TMOBCEJHCBHOW JKW3HH; YMEHHEM aHAJIM3UPOBaTh H IUJIAHUPOBATH
AKOJIOTHYECKH O€30I1acHOE IIOBEJICHHE B IIENIIX COXPAHCHHS 370POBbS M
OKPYIKaroIIEU CPEIBI;

dbopMupoBaHME  YMEHHMH  YCTaHAaBIMBATh  CBSI3M  MEXKAY  PEajbHO
Ha0JII0/1aeMbIMU XUMUYECKUMU SIBIICHUSIMU U MPOIECCAMU, TPOUCXOASIUMU B
MUKPOMUPE, OOBACHITH MPUUYUHBI MHOTOOOpa3usi BELIECTB, 3aBUCUMOCTh UX
CBOWCTB OT COCTaBa U CTPOCHHUS, a TAKKE 3aBUCUMOCTh IPUMEHEHUS BEIIECTB
OT UX CBOICTB;

MPUOOPETCHUE OIbITa HCIOJB30BAHUS PA3IUYHBIX METOJOB H3YUYCHHS
BEIIIECTB, HAOIIONCHUS 3a MX IPEBPAIIEHUSIMHU MPU TPOBEACHUN HECIOXKHBIX
XAMUYECKUX  AKCIIEPUMEHTOB C  WCIOJIb30BaHHEM  J1abOPaTOPHOTO
o0opy0oBaHus U TPUOOPOB;

dbopMHUpOBaHUE TIPEACTABICHUA O 3HAYCHUH XMMHYECKOW HAyKH U PEIICHUU
COBPEMEHHBIX JKOJOTHYECKUX MPOoOJeM, B TOM YHCJIE€ B MPEAOTBpAIICHUU
TEXHOTEHHBIX U SKOJIOTHIECKUX KaTacTpod.

Oco0ennocTu 0TOOpPa M aJaNTALMN Y4eOHOT0 MaTepHasa 0 XUMHUHU
OOyuenne yuyeOHOMYy mpeaMeTy «XHUMHsSD» HEOOXOAUMO CTPOUTh Ha

CO3JaHUU ONTHUMAJIbHBIX YCIOBHH JUISI yCBOCHHUS IPOTPAMMHOIO MaTepuala
obyuarormmmucs ¢ 3I1P.

bonbiioe BHUMaHuE JOKHO OBITH YIEIEHO O0TOOpY yueOHOro Marepuana B

COOTBETCTBUHU C MPHUHUUIIOM JOCTYIMHOCTH TNPH COXpPaHEHHWHU o0Iero 0a3oBOro
ypoBHs. OH JOJDKEH MO COAEP)KaHUI0 M 00beMy ObITh aJanTHPOBAHHBIM IS
oOyuatomuxcst ¢ 3IIP B cooTBeTcTBUM € UX OCOOBIMH 00Opa30BaTEIbHBIMU
notpedHocTsMu. CrieyeT 0o0JIerYuTh OBJIAJICHHE MaTEpUaJoM OOYyYalOIIUMUCS C



3I1P nmocpeacTBoM €ro JeTalbHOTO0 OOBSICHEHUS C CUCTEMAaTUYECKUM IOBTOPOM,
MHOTOKPaTHOM TPEHUPOBKOW B MPUMEHEHUH 3HAHUM C UCIIOJb30BAHUEM MPUEMOB
AITOPUTMH3AIUN U BU3YaJbHBIX ONOpP, OOYUYEHHs CTPYKTYPHPOBAHUIO MaTepHaa.
Bonbiioe 3HaueHue Ui MOJHOIICHHOTO YCBOEHHS y4eOHOro Marepuajia MMeeT
Oropa Ha MEXIIPEJAMETHBIE CBA3M BOIPOCOB, M3YYaE€MbIX B JaHHOM Kypce, C
TakKUMU Y4yeOHbIMH mpeameramMu kak «['eorpadus», «Duszuka», «buomorusy.
[To3Bomsisi paccMaTpuBaTh OJWH W TOT K€ y4E€OHBIN MaTepHall ¢ Pa3HBIX TOYEK
3pEHHUsI, MEKIIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIyUIlIeMy OCMBICIIEHHUI0, 0oJiee
MPOYHOMY 3aKPEIUICHHUIO TTOJTyYEHHBIX 3HAHUN U TPAKTUYECKUX YMEHHM.

[Ipu moAroTOBKE K ypOKam y4HUTEIb JIOJKEH MPEeyCMOTPETh (OPMUPOBAHUE
y oOydyarommxcsi YMEHUN aHajlu3upoBaTh, CpPaBHUBATh, 0000IIATh H3y4daeMbIii
MaTepual, MIaHUPOBATh MPEJACTOSIIYI0 pabOTy, OCYUIECTBISThH CaMOKOHTPOJIb.
Heo0xoauMO MOCTOSIHHO CHEAWTh 3a MNPAaBWIBHOCTBIO PEUYEBOrO O(POPMIICHUS
BbICKa3bIBaHUI oOy4aromuxcs ¢ 3I1P.

B cBs31 ¢ 0COOEHHOCTSIMU MOBEACHUM JesATeNbHOCTH oOyuaromuxcs ¢ 311P
(pacTOPMOKEHHOCTb, HEOPTaHM30BAaHHOCTh) HEOOXOIUM CTPOXKANIINUKA KOHTPOJIb
cOONO/IeHNsT TIPaBUJI TEXHUKU O€30MacHOCTH TPH MPOBEACHHUH JabOpaTOPHBIX
paboT B XUMHUYECKOM KaOUHETE.

Buabl aesitenbHocTn odydawimuxcs ¢ 3IIP, o0ycioBiieHHbIE 0COOBIMU
o0pa3oBaTeJbHBIMM NOTPEOHOCTAMUH U o0ecleYUuBAIONIAE OCMBICIEHHOE
OCBOCHHE COJICPKAHNM 00pa3oBaHMs 110 NpeAMeTy « XHUMUD)

Copneprxanue BUAOB JAesaTenbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompenessieTcsl UX O0COoO0bIMU  OOpa3oBaTeIbHBIMU MOTpeOHOCTSIMU. [loMuMO
mupoko ucnoibzyeMmbix B AOOIT OOO o6uux ajisi Bcex 00y4aromuxcsi BUJIOB
JEATETLHOCTH CIICTYEeT YCWINTh BHIBI ACATEIHHOCTH, CTICU(PUIHBIC TSI TaHHOU
KaTeropun OOydYarolmuxcsi, g O0OECIeUYeHUs OCMBICIICHHOTO  OCBOEHUS
cojiepkaHusi 00pa3oBaHUS MO MPEAMETY: YCHIIEHHE MPEAMETHO-PAKTUYECKON
JEATEIIbHOCTH C AKTUBU3ALIMEN CEHCOPHBIX CUCTEM;

YepenoBaHUE BUJIOB JIESITEIbHOCTH, 33/ICUCTBYIOIINX PA3JIMYHbIE CEHCOPHBIE
CHUCTEMBI; OCBOCHHE MaTepuaja ¢ OIIOPOM Ha aJrOpUTM;

«TIOIIArOBOCTH» B HM3YyYEHUM MaTepuaia; MCIOJIb30BAHHUE JOMOJHHUTEIbHOM
BU3yaJIbHOM OMOpPHI (TUIaHBI, 00PAa3IIbl, CXEMbI, 111a0JI0HBI, ONTOPHBIC TAOJHUIIHI).

Hnst pasButus y oOyvarormuxcs ¢ 3[IP  yMmeHuss nenaTh BBIBOIBI,
(dbopMHpOBaHUS TPAMOTHOTO PEUEBOTO BBHICKA3bIBAHUS HEOOXOAUMO UCIIOJIB30BAThH
omopuble cioBa W kiume. Oco0oe BHMMaHHME CJIEAyeT YACIUTh OOyUEHHUIO
CTPYKTYPUPOBAHHUIO MaTepHalia: COCTABJICHUE PUCYHOUYHBIX M BEPOATBHBIX CXEM,
COCTaBJICHHE TaOJWI], COCTaBJIEHUE KJIacCU(pUKAIMU C O00O3HAYCHHBIMU
OCHOBAHUSMU JJIS KJTACCU(PUKAIINY U HATIOJIHCHUE UX TIPUMEPAMH U JIP.

Tematnueckas U TepMuHOIOrHYeckas jekcuka coorBerctByer OOITI OOO.
Hnst obywaromuxcsi ¢ 3IIP cyliecTBEeHHBIMH SIBJISIOTCS. NPUEMBI pabOTHI ¢
JIEKCUYECKUM MarepuaiioM mno mnpenMery. [lpoBonurtcsa crnenuanbHas padoTa mo
BBEJICHUIO B aKTUBHBIN CIIOBAph O0YYAIOMIMXCS COOTBETCTBYIOUIEH TEPMUHOIOTUU.



H?)y‘{aCMBIC TCPMHUHBI BBOJATCA Ha HOHI/ICCHCOpHOﬁ OCHOBC, o0s13aTenbHa
BU3YyaJIbHAasd IOAACPIKKA, aJIrOPUTMBI pa60TBI C OIpCACICHHUCM, OIIOPHBIC CXCMbI
AJI1 aKTyaJIn3alliui TCPMHUHOJIOTHUH.

Mecto yyeOHOro npeamera « XumMus» B y4eOHOM IJIaHE
OOmiee umcino YacoB, OTBEAEHHBIX Ui HU3Y4YEHHS XMMHMHM Ha YpPOBHE

OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeIN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

COJEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Posib XUMHUM B KU3HHU YellOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemiecTtBa. du3nMueckue CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSTHUE
BeliecTB. [loHsiTHe 0 MeTojax Mo3HAaHHWS B XUMUM. YUCThIE BEIIECTBA U CMECH.
CriocoObI pa3eieHusi CMECeil.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U C0KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. OTHOCHTENbHAsE aTOMHAs —Macca.
OTHocHTeNbHAsT MOJIEKYJIsipHas Macca. MaccoBasi J10Ji1 XUMUYECKOTO 3JIeMEHTa B
COEIMHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COECAUHCHUM.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKasl peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHWs MacChl BeIeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOHN IMOCY/I0H, MpaBUjaMu padOTHl B JTA0OpATOPUHU U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYTIKE,
KUIIEHUE W KOHJEHCAlMsS BOJAbI) U XMMHUYECKHX (TOPEHUE CBEUU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OTNMCaHWE TPHU3HAKOB MPOTEKAHWUS XMUMHUYECKUX PpeaKkIiui (pas3sioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMo ieiCTBHE Kenes3a ¢ pactBopoM cosd meau (11,
W3y4YEHUE CIMOCOOOB PA3JEICHHs] CMECEH: C MOMOINbI0 MarHuTa, (GUIbTPOBAHUE,



BBITIAPUBAHUE, AUCTHILISAINS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TTOBAPEHHOU
coi, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3[aHUE MOJEJIEN MOJIEKYJ
(IrapocTepKHEBBIX ).

Baxkueiue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kuciopoa — 371€MEHT U MPOCTOE
BemecTBo. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYecKne M XUMHUYECKHE
cBoicTtBa (peakuuu ropenus). Oxcupapl. [lpumenenune kuciopona. CrocoObl
NOJIy4eHHUs] Kuciopoja B JjabopaTopud U HpomblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporiHas MoAupUKaIUs KAUCI0poaa.

TennoBoit 3¢(deKT XUMHUECKON peakind, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- U JHAOTEPMHYECKHE peakiuu. TOmIMBO: yrojib U MeETaH. 3arps3HEHue
BO3]lyXa, YCWJICHHE MAPHUKOBOIrO 3(pekTa, pazpyieHrue 030HOBOrO CIOS.

Bomopon — »snemeHT u mpoctoe BemiecTtBo. HaxokaeHue Bomopona B
npupoae, GUMYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxy4deHus. Kucnorsl u cosu.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPaBHECHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HacellieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPbI. PacTBOPMMOCTh BELIECTB B BOJE.
MaccoBas 0J11 BELIECTBA B PaCTBOPE. XUMHUUYECKHE CBOKMCTBA BOJbI. OCHOBAaHHS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOJIBI B IPUPOLE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHUCIOTHBIE, aMQOTepHbIE) U
HecosieoOpaszyrome. Homenknarypa oxcugoB. Dusnmyeckne ©W XUMHUYECKUC
CBOMCTBA OKCUJIOB. [loryuenue okcuaos.

OcHoBanus. Knaccudukanuss oCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusa. Homenknarypa ocHoBaHuil. Pusnyeckue U XUMHUUYECKHE CBOMCTBA
ocHoBaHuM. [losryyenue ocHOBaHMM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerosa.
[Tosrydyenue KUCoT.

Cosu. Homenknatypa coseil. @U3M4ECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lony4denue cosen.

['eHeTnuecKkas CBSA3b MEKY KJIAaCCAMU HEOPTraHUYECKUX COCIMHEHMUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPHKAHU KUCIOPOJa B BO3/IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOJo/IeHHe
B3aHUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W



MpeKpamieHuss TOpeHus (moXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OTIMCaHUE WX CBOKMCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAHWUE W W3yUYCHUE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeicTBrue Bogopoaa ¢ okcuaoMm menn (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, IPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJBI C METAJUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCHOJIb30BAaHWE BHJICOMATEPHUAIIOB),
UCCJEeIOBaHUE O0pa3loB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX  KIJIACCOB,
HaOJII0ICHUE U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT M ILEIOYEH,
u3ydeHue B3aumojneicTBus okcuma meam (I1) ¢ pacTBopoMm cepHOW KHCIIOTHI,
KUCJIOT C MeETajulaMHu, pPeakluil HeHUTpaln3aluM, IOJy4YeHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJUla APYTUM K3 PACTBOPA COJIM, PEUICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo Teme «BakHelme Kiacchl HEOPraHWYECKHUX
COEOMHEHUI.

Iepuoanueckunii 3akoH u Ilepuoamveckass cucreMa XHUMHYECKHX
aemMenToB JI. U. MenpgeseeBa. CtpoeHne aroMoB. XMMHYECKasi CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMKM XUMUYECKHUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIOre€Hbl, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEpHBIE OKCHUIBI
Y TUAPOKCHUJIBI.

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX dJIEMEHTOB /1.
U. MengeneeBa. KopoTkonepuonHas u  JJIuHHONEpUoAHass  (HOpMbI
[Tepronnueckoii cucrembl xumuueckux anmemeHToB [[. . Menneneesa. Ilepuoas
u rpynnbl. OU3WYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
AJIEMEHTA IO ero nojoxeHutro B llepnonnueckon cucreme JI. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNnaM U MepruoaaM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoit CUCTEMbl XUMUUECKUX
AJIEMEHTOB Ui pa3BuThd Hayku u npaktuku. . M. MenneneeB — ydé€Hbli u
IPpaKIaHUH.

Xumuueckass cBsizb. KoBalieHTHas (TmoJisipHass M HEMOJSpHAasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.



Crenenb  okucieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBJICHUSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3lOoB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TMAPOKCHJA LMHKA C PAacTBOpaMU KHUCJIOT W UIEJNOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIIUX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBHUTENBHBIX  peaKUUid
(ropeHue, peakliuy pasioKeHHsI, COEUHEHU).

Mesicnpeomemmuoie ceéazu

Peanmu3anus MeXNpeaMETHBIX CBA3EH NPU U3YYCHUM XUMHHM B 8 Kiacce
OCYILIECTBIIIETCS 4YE€pe3 HCIOJIb30BAaHWE Kak OOIIMX €CTECTBEHHO-HAY4YHBIX
NOHATUH, TaK U NMOHATUH, SBJISIOIIMXCS CUCTEMHBIMU JJIS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: Hay4YHBIH (akT, FMIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHHTE3, KiacCU(pUKalus, NEpPUOAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIBI, PAJAMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKHM 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, CIUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COomHIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOIUINBO, BOAHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKkuus

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
H. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOMNOB, KW, KAJIbLHUI M HX
COCIIMHEHUA B COOTBETCTBUM C IIOJIOXKECHUEM 3JIEMEHTOB B Ilepumonnueckon
CUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUABl XWMHYECKOW CBA3U. THIIBI KPUCTATIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XMMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCSAIIMXCSA K Pa3Iu4YHbIM KjaccaM HEOPraHWYeCKHX
COEIMHEHMI, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMUUecKUX peakuil o pa3IMuHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, 0 TEIIOBOMY 3(¢eKTy, 1o
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO



YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YPaBHEHUS.

[Tonsitue o ckopoctu xumuyeckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsITHEe 0 TOMOTeHHBIX U TeTEepPOreHHBIX
peakuusax. Ilonsarue o karanuse. llonsiTne 0 XUMUYECKOM paBHOBeCUU. DAKTOPHI,
BIMAIOIIME HA CKOPOCTb XMMHYECKOW pEAaKUMH M IOJIOKEHUE XUMHYECKOIO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHH. CocraBnenue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMOOJb30BAHUEM  METOJIA
3JIEKTPOHHOTO OaJlaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMudeckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bI€ SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMH U coJed B CBETE TMPEICTaBICHHM OO0 AJIEKTPOIUTUYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOpOB BEUIECTB, IpolLEecca AUCCOLNMALMM KHCIOT, WLIEI0YEed U  COJIEH
(BO3MOXXKHO  HCIOJB30BAHME  BUJEO MATEpPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuuid HOHHOrO  OOMEHa
(oOpazoBaHue ocajaka, BbIACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAaKUIUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHe
HKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (HU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METallaMH, HEMeTalllaMH, [Ieno4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJyYE€HUE, NMpUMEHEHUE. [lelicTBHe
XJOpa W XJOPOBOJAOPOJA HAa OPTraHU3M 4YENOBEKa. BaxkHeNmMe XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.



OObmas xapakTepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUSA
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CtpoeHune u (u3NYECKUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(MUKAIINN KUCIOPOIa
U cepbl. XuMUyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHUE, (U3MUYECKUE U
XUMHUYeckrue cBoMcTBa. OKCHABI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, (QuU3MUECKHE H XUMHUYECKHE CBOWCTBa (00mmue Kak
MPEACTaBUTENS KJjacca KHUCJIOT U cruenuduyeckue). XHUMHYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YEHUs CEPHOM KHUCIOTHI.
[IpumeHnenue cepHoit KUcIO0Thl. CONMM CEPHOM KUCIIOTHI, KAYECTBEHHAs! pEaKIIUs Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpPUPOAC. XHUMHUYECKOE
3arpsi3HCHHE OKPYXKAIOMIEH Cpefbl COCNUMHEHHSIMU Cepbl (KUCIOTHBIC O],
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIICHHUS.

O6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPaHEHHE B MPUPO/IE,
duznyeckue u XxuMmuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, MOJydeHne u npuMeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHNe. KauecTBeHHAas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydyeHue, (PU3NYEeCKue U XUMHUYECKUe
CBOMCcTBa (00OIIME KaKk MPEACTaBUTENs Kjacca KHUCIOT U crhenuduyeckue).
Hcnonp3oBaHne HUTPATOB M COJICM aMMOHHUSI B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuii. XuMU4eCKoe 3arpsi3HeHUuEe OKPYKaIoUe cpeibl COEAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHHUIA.

OObmas xapakTepuctuka 31eMeHToB |VA-Tpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCICHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACOpOCTpaHEHUE B TpUpoAe, (PU3NYECKHUEe U XUMHUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBBIE OPTaHU3MBEI,
MOJIyYeHUE W TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumoreza riao0aJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
3 dekT. YronapHas KucioTa U €€ coiu, X GU3NYeCKre U XMMUYECKHE CBOMCTBA,
noyiydeHue W mnpuMmeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIhCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, TJIMLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),



OPOAYKTHl UX TepepaboTku (O€H3MH), UX pOJib B OBITY U TMPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, yIJIeBOIaX — U UX
poJii B KHM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COETUHEHUH.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOIy4YeHUE U
npumeHenue. CoenuHeHHS KpemHus B mpupozae. OOmme mnpenactaBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30MacHOro0 MCIOJIb30BaHUS
CTPOUTETBHBIX MAaTEPHAJIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumMeHm:

U3y4eHUE 00pa3I[0B HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBE/ICHHE KAUECTBEHHBIX PEaKlMid Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKalOIIMEe (PU3NUECKHME U XMMHYECKHUE CBOMCTBA
rajoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ oO0pas3iaMud XJOpPUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmmamu  ceppl W €€ COCNUHCHHUSIMH  (BO3MOXXHO  HCIIOJh30BaHUE
BUJICOMATEPUAIIOB), HAOJIIOJCHUE Mpoliecca OOYTIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3YYECHHUE XUMHYECKHX CBOWCTB
pa30aBIEeHHOIN CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHOM peaKInu Ha CyJibdat-
WOH W HaOJIOJeHWe TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUH (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPUAIIOB), 00pa3laMu a30THBIX U (POCHOPHBIX yAOOpPEHUi, MOITyUYEHHE,
cobupaHue, paclo3HaBaHWE W M3y4Ye€HHE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U U3ydYeHHE MPU3HAKOB
UX MPOTEKaHMUsl, B3aUMOIEMCTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), U3yUYCHHE Moesein
KPUCTAUTMYECKUX peIIETOK anMasza, Tpadura, dyiiepeHa, O03HAKOMJIEHUE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONUCTBOM NPOTHBOTa3a, MOJy4YeHHe, cOOMpaHue, paclo3HaBaHUE M M3yUYCHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEJACHUE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHenIne HeMeTaulbl U UX COCIUHECHUS.

MeTaJibl U1 MX COeIMHEHUS

OO61mast xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucrtemMe XUMHYECKUX 3yeMeHToB [[. U.
MenpneneeBa u ctpoeHus atomoB. CTpoeHre MeTayuioB. MeTamuyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemeéTka.  DJIEKTPOXUMUYECKUH  psll



HaNpsDKEHUH MeTaioB. OU3NYECKUe U XUMUYECKHe CBOMCTBA MeTaysioB. O61ue
crnocoObl mody4yeHus: MeTawioB. [loHsATHE O KOpPpO3UM METaUIOB, OCHOBHBIC
CrocoObl 3amuUThl WX OT Kopposuu. CrmmaBel (CTadb, YyTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[IleouHble METAJUIBL: MOJOXKEHNE B lleprnoandyeckon cucteMe XMMHUYECKHX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuUMepe HaTpus U Kanus). OKcuiabl u
TUAPOKCHIBI HAaTpus W Kanud. [IpuMeHeHne WIeNOYHBIX METAUIOB U HX
COCIMHCHUMN.

[Ileno4yHO3EMENBHBIE METAJIBI  MarHuii W KajbLUU: IIOJOXKEHHE B
[lepnonnueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaxoxJeHue B npupoze. Pusndyeckrue 1 XMMUYECKUE CBOMCTBAa MarHus
U KanblMs. BaxHeilmmMe coenuHeHUs KanblUMs (OKCUA, THUIPOKCHJ, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHUS.

AnmroMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHue aTtoMma, HaxoKIE€HHE B npupone. Pu3nvecKkue u
XUMHYECKHE CBOICTBa amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHAA
QIIFOMUHUS.

Keneso: nonoxxenne B llepuoanyeckoi cucreMe XUMUYECKUX dJIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoXieHue B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u xenesza
(1), ux cocraB, CBOMCTBA U MOJyUCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMM METauIoB U CIUIABOB, MX (PU3HMUECKUMHU
CBOMCTBaMM, M3YYEHHE  PE3yJbTaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJgblUsl M HATpus C BOJOM (BO3MOJKHO HCIIOJIB30BAHUE BUIEOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPHAIOB), IPU3HAKOB  IPOTEKaHUS
KAUECTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KaJlblUs, aJIFOMUHMS, [IMHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaGIrOIEHUE U OMUCAHKE MPOLIECCOB OKPAITMBAHHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdusl W KajdblUus (BO3MOXXHO HCIIOJb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB T'HJPOKCUAA ATIOMUHUS
Y TUIPOKCHJIA IMHKA, PEIIEHUE SKCIEPUMEHTAIIBHBIX 337a4 o TeMe «Baxueiime
METaJUIbl U UX COETUHEHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

Bemecrtsa u martepuanbl B IIOBCEJHEBHOM JKH3HM YesoOBeKa. beszomacHoe
UCIIOJIb30BAaHUE BEILECTB M XMMHUYECKUX peakuuid B ObiTy. IlepBas momois npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.



XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOMyCcThUMast
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuyeckuii IKCnepumenm:

u3yuyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanns meXnpeaMETHBIX CBSI3€M NMpHU W3YyYEHUM XUMHU B 9 Kiacce
OCYILECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4YHBIH (pakT, rUmoTes3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, NapHUKOBBIN
2 (dEKT, TEXHOIOT S, MAaTEPHAIIHI.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJEKTPUUYECKUU 3apsif, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
peméTKa, CIUIaBbl, (PU3UUYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanwe, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIE
yAOOpEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbBIE MOPOJBI,
MIOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBE MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOT'O OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHWS 3HAYEHHUS XHWMHUYECKOW HayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpasKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIEOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBIMIOJITHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aj]a4, BBIMOJHEHHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIC Ha ITOJIYYEHUE HOBBIX 3HAHWUM 10
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAO0JIIOJIa€MBIX NPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MH(POPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Yy4YeOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYpPOid, JOCTYMHBIMA TEXHHUUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HETIPUATHE BPEAHBIX NMPUBBIYCK (YIOTPEOICHHUS aIKOTOJIsl, HAPKOTUKOB, KypEHUsI),
HEOOXOMMMOCTH COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYJOBOM NEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyUTBHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodecCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOU CpeIe;

6) 3K010rMYeCcKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE [IEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ 6€30MMACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, I ITOBBIIICHHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTeH WX PEHICHUsS MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATDI

B cocraBe wmeTanpenMeTHBIX pE3yJbTATOB BBUICIAIOT 3HAYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33pPEHUS OOIEHAYy4YHbIE TOHATHS (3aKOH, TEOpHs,
OPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU W3 ITUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LEITOCTHOU



HAy4YHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble j1ornyeckue 1eicTBUA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIaCCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIWBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBLIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmysia U YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKyue 1eHCTBUSA.

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs JUTeparypa XHUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYI0 HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX IS BBITOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (JOPMY MpeACTaBICHUS HHGOPMAINH U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juanora W (WIM) OUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3EHTAIHUIO
pPEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCIICOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TNPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBHM, OIpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEIH, YMCHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS MU CIIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH 1O  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX MMOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakini,
AP0 aTOMa, HJIEKTPOHHBIM CIIOM aroma, aroMHas OpOUTab, PAJNYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAS W HEMOJSpHAs KOBAaJCHTHas CBSI3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAcTBOP, MAccOBas JOJIsI BEIIECTBA
(mpolieHTHAasl KOHIICHTpAIusI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIOKeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATh U XapakTepuszoBaTh TabMuuHyr0 ¢opmy Ilepuonnyueckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabmune «llepuonuueckass cucteMa XumMu4eckux »dyemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YUCIy U COCTaBy YYACTBYIOLIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3ed — Ui M3YyYEHUs] CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKIUd, eCTECTBEHHO-HAYUYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakKe MpaBHiiaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBsI3b, TEIIOBON 3 PexT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEepPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTUMAs
xoHuentpaus I1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBaTh W XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «ImoOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MallbIX MEepUOOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIAy M COCTaBy YYAcCTBYIOLIMX B pPEAKLIUHU
BEIECTB, MO TEMJIOBOMY 3P (DEKTy, 0 W3MEHEHHUIO CTENEHENW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IpUMEpPaMH MOJIEKYJISIPDHBIX M HOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMAUMU  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyol U
Ja00paTOpPHBIM  O0OpYy/IOBaHWEM, a Tak)Ke IpaBWia OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO WU COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJIOPUI-, OpOMU/I-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEMAaTHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIi M3Y4YEHHUS CBOWCTB BEHIECTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAyYHBIC METOAbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJyudecTBO yacos
Ne HaumeHoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
KoHTpoJibHbIE IIpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' IPAKTUYECKON JNeSTEIbHOCTH https://m.edso00.ru/7f41837c
YyeJIoBeEKa
12 BerecrBa 1 xumMuueckue 15 1 Bbu6nuoreka [JOK
' peakuuu https://m.edso00.ru/7f41837c
HWroro no pazneny 20
Pasznen 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
51 Bosnyx. Kucnopon. Ilonstue 6 bubmumoreka [IOK
' 00 oxcumax https://m.edso0o.ru/7f41837c
59 Bopopon.Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
' OCHOBaHUSAX https://m.edso00.ru/7f41837c
OCHOBHBIC KIIACCHI Bbu6nmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguveckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.

Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuun



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

[lepronnueckuii 3aK0H U

31 [Tepunonnueckas cucrema 7 Bbu6nuoreka [JOK
XAUMHUYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aTroma
XuMu4decKas CBA3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro nio pasaeiy 15 https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeyioB Kypca 8§ Kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [HOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIM. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIMU B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
51 OO01mast xapaKTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa LHOK
' PyTaL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepon u 8 1 2 bubmmorexa LIOK
' . py ’ poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
HWroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmue cBoHCTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Bakneiimme MeTaIbl ¥ UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Paznen 4. Xumus U oOKpyKammas cpeaa
4.1 BeimiecTBa 1 MaTepHaibl B )KU3HU YEIOBEKA 3 bubmorexa LOK
' Hl p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

1. O. C. T'abpuensaa, U. I'. OctpoymoBa u 1p. «YueOHUK. Xumus. 8 kinacc. ba3obrit
ypoBeHb», U3aarenbctBo «IIpocsemenuey, 2024,
2. O. C. Tabpuensna, U. I'. OctpoymoBa u ap. «YueOnuk. Xumus. 9 knacc. bazoBbrit

ypoBeHb», U3narensctBo «IIpocBemenuey, 2024.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumus. 8-9 kmaccel. bazoBelit ypoBeHb. Metoauueckoe mocooue. 2024.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. https://rosuchebnik.ru
2. https://myschool.edu.ru
3. https://resh.edu.ru

4. https://edsoo.ru






